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.•.. is the third in a series of four 
volumes providing detailed inforrration 
about the IBM Disk Operating S~stem / 
Virtual Storage (DOS/VS) Lcgical laCS 
programs. ~he four volumes are: 

Volume 1: General Infcrmaticn and 
Irrperative Macrcs, SY33-8559. 

Volume 2: ~~, SY33-8560. 

Volume 3: QAM~d IS~~, SY33-8561. 

Volume 4: Y2~~' SY33-8562. 

This third vclume is intended rrainly for 
persons involved in program maintenance and 
for systems prcgrammers whc are altering 
the program design. Logic information is 
not necessary for the operation of the 
programs described. 

General rcutines that afply tc rrore than 
one access method or more than one file 
type are described in Volume 1. rhese 
routines include open/close, 
checkpoint/restart, and a numoer of 
transient routines. References tc Volume 1 
are made whenever required for a good 
understanding of the tcpics discussed. 

This volurre cf the DOS/VS IOCS Logic 
Manuals consists of three parts: 

1. LIOCS support for D~M files 

2. Lloes support for IS~M files 

3. Charts. 

Parts 1 and 2 supply descripticns cf the 
declarative and inperative macros, DTF 
tables, and initialization and terrrination 
procedures for each of the file types 
described. Part 3 supplies the detailed 
flowcharts associated with the descriptions 
in the first twc parts. 

The appendixes in the back cf the manual 
provide maintenance personnel with the 
service aids: 

1. Lal::el list 

2. Message cross-reference list. 

Effective use of this publication requires 
an understanding of IBM System/370 
operation and the Disk Dperating System / 
Virtual Stcrage (DOS/VS) Asserrbler Language 
and its associated macro definiticn 
language. Reference publications for this 
information are listed below. 

• DCS/VS Data Management Guide, GC33-5372. 

• DCS/VS supervisor and I/J Macros, 
6C 33- 5373. 

• OSIVS and DOSIVS Asserrbler Language, 
GC33-4010. 

• DOS/VS LIOeS Volurre 1, General 
Inforrration and Imperative Macros, 
SY 33- 8559. 

• DOS/VS LIoes Volume 2, SA~, SY33-8560. 

• DOS/VS LIOCS Volume 4, VSAM, SY33-8562. 

• DOS/VS Supervisor Logic, tiY33-8551. 

• DOS/VS Messages, uC33-5379. 

Fcr the titles and al::stracts of other 
related pul::lications, refer to tne !§~ 
§ystem/~60 and_2Y2!~m/llQ~!f!!QS!eEhY, 
GA22-6a22. 
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Chart AF. CAMOD and CAMOCV: CNTBI and Input/Output (2 of 3) · · · · · · .223 
FBEE Macros · · · · · · · · · · · .190 Chart CPo $$BODACI: DA Clcse 
Chart AG. DAMOD: Seek overla~ Input/Output (3 of 3) · .224 
Subroutine (1 of 2) · · · · · · · · · .191 Chart DA. ISAM LOAD: E~DFI ~acrc, 
Chart AH. DAMOD: Seek Overla);: FhasE 1, $$BENDFL (1 of 2) · · · · · · .225 
Subroutine (2 of 2) · · · · · · .192 Chart DB. ISAM LOAD: EKDFI !!acrc, 
Chart AJ. DAMOD and DAMODV: Channel Fhase 1, $$EENCFL (2 of 2) · · · · · · .226 
Pro9ra~ Builder Subroutine · · · .193 Chart DC. ISAM LOAD: EKDFL Macrc, 
Chart AK. DAMODV: Input/Output !!acros Fhase 2, $$EENDFF (1 of 2) · · · · · · .227 
(1 of 4) · · · · · · · · · · · · · · · .1911 Chart DD. ISAM LOAD: ENCFL Macrc, 
Chart AL. DAMODV: Input/output Macros Phase 2, $$BENDFF (2 of 2) · · · · · · .228 
(2 of 4) · · · · · · · · · · · · · · · .195 Chart tEo ISAM LOAt: SETFL Macrc, 
Chart AM. DAMODV: Input/Output Macros Phase 1, $$BSETFL (1 of 2) · · · · · · .229 
(3 of 4) · · · · · · · · · · · · · · · • 196 Chart tF • ISAM LOAt: SE'I'FL Macrc, 
Chart AN. CAMODV: Input/Output Macros Phase 1, $$BSETFI (2 of 2) · · · · · · .230 
(4 of 4) · · · · · · · · .197 Chart tG. ISAM LOAt: SETFL Macro, 
Chart EA. DAMODV WAITF Macrc (1 cf 3) .19E Phase 2, $$BSETFF · · · · · · · · · · .231 
Chart BB. DAMODV WAITF Macro (2 of 3) .199 Chart tH. IS AM LOAt: SETFL Macro, 
Chart EC. CAMOtV WAITF Macrc (3 cf 3) .200 Phase 3, $$BSETFG · · · · · · · · · · .232 
Chart BD. DAMODV: Get Subroutine · · · .201 Chart tJ. ISAM LOAt: SETFI !!acro, 
Chart EE. DAMOI:V: Seek Overla);: Fhase II, $$BSETFH · · · · · · · · · · .233 
Subroutine (1 of 2) · · · · · · .202 Chart DK. ISAM LOAD: WRCTE !!acro, 
Chart BF. DAMOtV: Seek overla~ ~EWKEY (1 of 3) · · · · · · .234 
Subroutine (2 of 2) · · · · · · .203 Chart DL. ISAM LOAD: WRCTE !!acro, 
Chart BG. $$BODAIN: DA open KEWKEY (2 cf 3) · · · · · · .235 
Input/Cutput (1 of 3) · · · · · .2011 Chart DM. ISAM LOAD: WRC'IE !!acrc, 
Chart BH. $$BODAIN: DA Open IiEWKEY (3 cf 3) · · · · · · .236 
Input/Cutput (2 of 3) · · · · · .205 Chart EA. ISA~ ADD: wAI'lF !!acrc (1 cf 
Chart BJ. $$BODAIN: DA Open 4) · · · · · · · · · · · · · · · · .237 
Input/Cutput (3 cf 3) · .206 Chart EE. ISAM AI:I:: WAI'lF Macrc (2 cf 
Chart BK. $$BODAI1: DA Open Input · · .207 4) · · · · · · · · · · · · · · · · .238 
Chart EN. $$BODA01: DA Oper. Cut);:ut, Chart EC. ISAM ADt: WAITF Macrc (3 cf 
Fhase 1 (1 of 3) · · · · · · · · · · · .20E II) · · · · · · · · · · · · · · · · .239 
Chart BP. $$BODA01: DA Open Cut);:ut, Chart EI:. ISAM ACI: : WAITE Macro (4 of 
Phase 1 (2 of 3) · · · · · · · · · · · .209 II) · · · · · · · · · · · · · · · · · · .240 
Chart BQ. $$BODA01: DA Open cut);:ut, Chart EE. IS AM AI:t and AttRTR: WRI'IE 
Phase 1 (3 of 3) · · · · · · · · · · · .21C Macro, NEKl<EY (1 of 2) · · · · · · · · .241 
Chart CA. $$BODA02: DA Open Cutput, Chart H. ISAM AI:I: and AttRTR: WRITE 
Phase 2 (1 of 4) · · · · · · · · · · · .211 Macro, NEWI<EY (2 of 2) · · · · · · .242 
Chart CB. $$BODA02: DA Open Cutput, Chart EG. ISAM AI:I:, RE'l'RVE, and 
Phase 2 (2 of 4) · · · · · · · · · · · .212 AI:I:RTR: Subroutines (1 of 7) · · · .243 
Chart CC. $$BODA02: DA Open Output, Chart EH. ISAM ADD, RE'lRVE, and 
Phase 2 (3 of 4) · · · · · · · · · · · .213 Al:tRTR: S"broutines (2 of 7) · · · .244 
Chart CC. $$EOI:1\02: I:A Open Output, Chart EJ. ISA~ ADD, RETRVE, and 
Phase 2 (4 of 4) · · · · · · · · · · · .214 AttRTR: SuJ::routines (3 of 7) · · · .245 
Chart CEo $$EOI:A03: 1::A Open Out);:ut, Chart EK. ISAM ADD, RE'lRVE, and 
Phase 3 (1 of 2) · · · · · · · · · · · .215 Al:tRTR: Subrcutines (4 of 7) · · · .246 
Chart CF. $$EOI:A03 : DA Open Out);:ut, Chart EL. ISA~ ADD, BE'lRVE, and 
Phase 3 (2 of 2) · · · · · · · · · · · .216 AI:I:R'IR: Subroutines (5 of 7) · · · .247 
Chart CG. $$EOI:A04: I:A Oper. Out);:ut, Chart EM. ISAM ADD, RE'IRVE, and 
Phase '3 (1 of 3) · · · · · · · · · · · .217 ADDR'IR: Subroutines (6 of 7) · · · .248 
Chart CH. $$EODA04: I:A Open Cut);:ut, Chart EN. ISAM ADI:, RE'IRVE, ar.d 
Phase 3 (2 of 3) · · · · · · · · · · · .21E ADDR'IR: SuJ::routines (7 of 7) · · · . · .249 
Chart CJ. $$BODA04: DA Open Cut);:ut, Chart FA. $$EINDEX: Read Cylinder 
Phase 3 (3 of 3) · · · · · · · · · · · .219 Index into Storage (1 cf 2) · · · · · .250 



Chart FB. $$BINDEX: Read Cylinder 
Index into storage (2 cf 2) .251 
Chart FC. ISAM RETRVE, RANDOM: READ 
Macro, KEY • • • • • • • • • • • • • • .252 
Chart FD. ISAM RETRVE, RANBOM: WAI~F 
Macro (1 of ij) • • • • • • • • • .253 
Chart FE. ISAM RETRVE, RANBOM: WAI~F 
Macro (2 of ij) ••••••••••••• 25ij 
Chart FF. ISAM RETRVE, RANBOM: WAI~F 
Macro (3 of ij) • • • • • • • • • .255 
Chart FG. ISAM RETRVE, RANBOM: WAITF 
Macro (ij of ij) • • • • • • • • • .256 
Chart FH. ISAM RETRVE, RANDC~: WRITE 
MACRC KEY • • • • • • • • • .257 
Chart FJ. ISAM RETRVE, RANDC~: 
Subroutines • • • • • • • • • • .258 
Chart FK. ISAM RETRVE, RANDC~: FREE 
~acxo ••••••••••••••• •• 259 
Chart GA. ISAM RETRVE, SEQNTI: ESETI 
~acro • • • • • • • • • • • • 
Chart GB. ISAM RETRVE, SEQNTI: GE~ 
Macro (1 of 4) • • • • • • • • 
Chart GC. ISAM RETRVE, SEQN'lL: GE~ 
Macro (2 of ij) • • • • • • • • 
Chart GD. ISAM RETRVE, SEQNTL: GE~ 
Macro (3 of ij) • • • • • • • • 
Chart GE. ISAM RETRVE, SEQNTL: GET 
Macro (ij of ij) • • • • • • • • 
Chart GF. IS AM RETRVE, SEQNTL: PUT 
Macro •• • • • • • • • . • • 
Chart GG. ISAM RETRVE, SEQNTL: SETL 
Macro, $$BSETL (1 of 5) 
Chart GH. ISAM RETRVE, SEQNTL: SETL 
Macro, $$BSETL (2 of 5) 
Chart GJ. ISAM RETRVE, SEQNTI: SETI 
~acro, $$BSETL (3 of 5) 
Chart GK. ISAM RETRVE, SEQNTI: SETl 
Macro, $$B5ETL (4 of 5) 
Chart GL. ISAM RETRVE, SEQNTl: SETl 
Macro, $$BSETL (5 of 5) 
Chart GM. ISAM RETRVE, SEQNTI: SETl 
Macro, $$BSETLl (1 of 5) • • • 
Chart GN. ISAM RETRVE, SEQNTI: SETl 
Macro, $$BSETL1 (2 of 5) • • • 
Chart GP. ISAM RETRVE, SEQNTL: BE'lL 
Macro, $$BSETLl (3 of 5) • • • 
Chart GQ. ISAM RETRVE, SEQNTL: SETL 
Macro, $$BSETLl (ij of 5) • • • 
Chart GR. ISAM RETRVE, SEQNTL: BE'lL 
Macro, $$BSETLl (5 of 5) • • • 
Chart HA. ISAM RETRVE, SEQNTL and 

• .260 

• .261 

• .262 

• .263 

• .26ij 

.265 

• .266 

.267 

.268 

• .269 

• .270 

• .271 

• .272 

• .273 

• .274 

• .275 

ADDRTR: Subroutines (1 of 2) •••••• 276 
Chart HB. ISAM RETRVE, SEQNTL and 
ADDRTR: subroutines (2 of 2~ •••••• 277 
Chart JA. ISAM ABDRTR: ESETI Macrc ••• 278 
Chart JB. ISAM ADDRTR: GET Macro (1 of 
4) • • • • • • 
Chart JC. ISAM ABDRTR: GET Macro (2 of 
q.) • • • • • • 
Chart JD. ISAM ABDRTR: GET Macro (3 of 
q) • • • • • • 
Chart JE. ISAM ABDRTR: GET Macrc (4 of 

.279 

.280 

.281 

4) • • • • • • • • • . . • • • .282 
Chart JF. ISAM ABDRTR: PUT Macrc • .283 
Chart JG. ISAM ADDRTR: READ ~acro, KEY .284 
Chart JH. ISAM ABDRTR: SETI ~acrc, 
$$BSETL (1 of 3) • • • • • • • • • .285 

Chart JJ. ISAM ADDRTR: SETI ~acro, 
$$ESETL (2 of 3) •••••••••••• 286 
Chart JR. ISAM ADDRTR: SET 1, Macro, 
$$ESETL (3 of 3) •••••••••••• 287 
Chart JL. ISAM ADDRTR: SETI ~acrc, 
$$ESETLl (1 of 5) ••••••••• 288 
Chart JM. ISAM ADDRTR: SETI ~acre, 
$$ESETLl (2 of 5) ••••••••• 28S 
Chart IN. ISAM ADDRTR: SETL Macre, 
$$ESE'ILl (3 of 5) • • • • • • • • .290 
Chart JP. ISAM ADBRTR: SETL Macre, 
$$BSETLl (ij of 5) • • • • • • • • .291 
Chart JQ. ISAM ADDRTR: SE~L Macre, 
$$BSE~Ll (5 of 5) •••••• 292 
Chart KA. ISAM ADDRTR: WAITF Macro (1 
of 5) ••••••••••• .293 
Chart RE. I5AM ADDRTR: WAIT'F Macro (2 
of 5) •••••••• .29ij 
Chart KC. ISAM ADDRTR: WAITF Macro (3 
cf 5) •••••••• .295 
Chart RD. ISAM ADDRTR: WAITF ~acro (ij 
cf 5) •••••••• .296 
Chart RE. ISAM ADDRTR: WAITF Macro (5 
of 5) •••••••• .297 
Chart RF. ISA~ ADDRTR: WRITE ~acrc, REY 298 
Chart LA. $$EOIS01: ISAM Open, Phase 1 
(1 of 2) • • • • • • • • • .299 
Chart LE. $$EOI501: ISAM Open, Phase 1 
(2 of 2) • • • • • • • • • .300 
Chart LC. $$E01S02: ISAM Open, Ptase 2 
(1 of 2) • • • • • • • • • .301 
Chart LD. $$E01S02: ISAM Cpen, Fhase 2 
(2 of 2) • • • • • • • • • .302 
Chart LE. $$BOIS03: ISAM Cpen, Fhase 3 
(1 of 2) • • • • • • • • • .303 
Chart IF. $$BOI503: ISAM cper., Fhase 3 
(2 of 2) • • • • • • • • • .30ij 
Chart l~. $$BCISOij: ISAM Cpen, Fhase ij .305 
Chart LH. $$E01S05: ISAM Open, Phase 5 
(1 of 3) • • • • • • • • • .306 
Chart LJ. $$BOIS05: ISAM Open, Ptase 5 
(2 of 3) • • • • • • • • • .307 
Chart LK. $$BCIS05: ISAM Cpen, Fhase 5 
(3 of 3) • • • • • • • • • .308 
Chart II. $$BCI506: ISAM Cpen, Fhase 6 
(1 of ij) • • • • • • • • • .309 
Chart LM. $$BCI506: 15AM cper., Fhase 6 
(2 of ij) • • • • • • • • • .310 
Chart LN. $$BCI506: ISAM Cper., Fhase 6 
(3 cf ij) • • • • • • • • • .311 
Chart IP. $$BCIS06: ISA~ Cper., Fhase 6 
(ij cf ij) • • • • • • • • • .312 
Chart ~A. $$BOIS07: ISAM Oper., Phase 7 
(1 cf 3) • • • • • • • • • .313 
Chart ME. $$80IS07: ISAM Open, Phase 7 
(2 of 3) • • • • • • • • • .31ij 
Chart MC. $$80IS07: ISAM Open, Phase 7 
(3 of 3) • • • • • • • • • .315 
Chart Mt. $$80IS08: ISAM Open, Phase 8 
(1 of 2) • • • • • • • • • • 316 
Chart ME. $$80IS08: ISAM Open, Phase 8 
(2 of 2) • • • • • • • • • .317 
Chart MF. $$80IS09: ISAM Open, 
Integrity Fhase 1 (1 of 3) • • • • .318 
Chart MG. $$8CI509: 15AM Cpen, 
Integrity Fhase 1 (2 of 3) • • • • .319 
Chart MH. $$BOI509: I5A~ Cpen, 
IntEgrity Phase 1 (3 of 3) • • • .320 



Chart MJ. $$BOIS10: ISAM Open, Chart ND. $$BCRTV1: ISA~ RETRVE Cpen, . 
Integrity Phase 2 (1 of 2) · · · .321 Fhase 1 (2 of 3) · · · · · · · · · · · .326 
Chart MK. $$EOIS10: ISAM Open, Chart NE. $$BCRTV1: ISA~ RETFVE cpen, 
Integrity Phase 2 (2 of 2) · · · .322 Fhase 1 (3 of 3) · · · · · · · · · · · .327 
Chart NA. $$ECISCA: ISAM Close (1 of 2) 323 Chart NF. $$BCRTV2: ISA~ RETRVE Cpen, 
Chart NB. $$BCISOA: ISAM Close (2 of 2) 324 Fhase 2 (1 of 2) · · · · · · · · · · · .328 
Chart NC. $$EORTV1: ISAM RETRVE Open, Chart NG. $$BCRTV2: ISA~ RETRVE Cpen, 
Phase 1 (1 of 3) . . . . . · · . . . · .325 Fhase 2 (2 of 2) · · · · · · · · · · · .329 



Direct Access (DA) files refer to files 
contained on DASD devices and processed by 
the Direct Access Method. Ncte that the 
term Direct~£es~ applies to a method of 
processing DASD records and not to a type 
of file organization. 

The Direct Access Method prcvides a 
flexible set of macro instructions for 
creating and maintaining a data file on a 
DASD device. This technique applies 
specifically to records organized in a 
random order, but it can also be used to 
process records sequentially. The macro 
language offered by this data management 
method permits the user to lead, read, 
write, update, add, or replace record8 on a 
DASD file. 

The Direct Access Method is an IOCS 
processing method specifically designed to 
utilize the capabilities of direct access 
storage devices. rhis methed provides the 
follo~ing facilities: 

• processing of records organized in a 
random order. 

• processing, in physical sequence, of a 
file of records stored by record key. 

• Utilizing track capacities. 

• Two referencing methods: 

1. Record ID (physical track and record 
address), 

2. Record KEY (control field of the 
IO;Jical record). 

• Multiple track searching ceycnd the 
specified track for r~solving the key 
argument. 

• providing a means of supplying the user 
with the Record Identifier (ID) of 
either the current record or the next 
record after a READ or a WRITE operation 
has been executed. 

The Direct Access Method is sucject to the 
following restrictions: 

• Only unclocked records are processed. 

• Nc work area and only one I/C area can 
ce specified for the file. 

• rhe user must supply either a track 
reference or a record identifier for 
every record read or ~ritten cy log~cal 
IOCS. 

DASD files processed by the Direct Access 
Method must be defined for lcgical IOCS by 
a DTFDA rracro. If a DASD file is processed 
ty physical IOCS in a rranner sirrilar tc the 
Direct Access Method, the file must be 
defined cy a DTFPH macro. 

CTF'DA MACRO 

Whenever a file of DASD records is 
processed by the Direct Access Method, the 
logical file must be defined cy a DTFDA 
macro. This macro generates a partial DTF 
table to describe the characteristics of 
the file for logical ICCS as sho~n in 
Figure 1. rhe DTF table is completed by 
the channel program builder subrcutine in 
the ~A logic module. This sucroutine 
tUilds, and inserts into the DTF table, the 
channel prcgram CCws needed to process the 
file. The number and specific nature of 
the CCWs varies with the imperative macros 
used with the file. Figure 12 summarizes 
the CCW chains needed to accorr.plish the 
function of a particular imperative macro. 

Direct Access Files 13 



r------------T-----------T-------T----T-------------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label I DSECT LabellBytes IBitsl Function I 
~------------+-----------+-------t----+-------------------------------------------------~ 
'Filename IIJICCB I 0-15 1 lcommand Control Block eCCB). I 

I I (O-F) I I I 
IIJIMOD I 16 I 0 11 = Trailer labels t 
I I (10) 1 (Used by FREE ~acro I 
I I 2 11 = COBCL Open/I9nore option I 
I I 3 11 = Track hold o~tion specified I 

I 4 11 = DTF relocated by OPENR I 
I 5 INot used I 
I 6 11 = SPNUNE I 
I 7 IUsed by CNTRL macro I 
I I I 
117-19 IAddress of logic ~odule. I 
I (11-13) I I 
I 20 IDTF type for OPEN/CLOSE (X' 22' direct acce.ss I 
I (14) Ifiles). I 
I I I 

IJIS~I I 21 0 11 = output~ 0 = Input. I 
I (15) 1 11 = Verify cpticn specified. t 
I 2 11 = Search multiple track (SRCHM) s~ecified. I 
I 3 11 = WRI~E AFTER or WRITE RZERC macro used. I 
I 4 11 = IDLOC specified. I 
I 5 11 = Undefined; 0 = FIXUNB, VARUNB, or SPNUNB I 
I 6 11 = RELTYPE = DEC I 
I 7 11 = End of file. I 
I I I 

IJIFNM 122-28 I IFilename CD'lF Na~e). I 
I (16-1C) I 1 I 

IJIDVTP I 29 [ IDevice 'lype. I 
I (1D) I IX'OO' = 2311, X'Ol' = 2314, 2319, X'02' = 2321, I 
I I IX'04' = 3330. I 
I I I I 

IJIUNT 130-31 I IStarting logical unit address of the first vclurrel 
I (lE-1F)I Icontaining the data file. This value is supplied I 
I I Iby the OPEN from EXTENT cards (can be initially I 
I I I zero). I 
I I I I 

IJIULB 132-35 I I Address of user's label routine. I 
1(20-23)1 I I 

IJIUXT 136-39 I IAddress of user's routine for processing EXTENT I 
I (24- 27) I I information. I 

I I I I I 
IIJIRELPT I 40 I IPointer to relative address area: I 
I I (28) I I ~Fil~!!!~R-=-.Fi!~~ I 
I I I I 2 I 
I I I I I 
IIJIERC 141-43 I IAddress of a 2-byte field in which IOCS can storel 
I I (29-2B) lithe errcr ccnditicn or status codes. I 
I I I I I 
IIJITST 144-45 I IMacro code switch for internal ~se: I 
I I (2C-2D)I IX'OOOO' = REA~ Ir I 
I I I IX'OOOl' = READ KEY I 
I I I IX'0002' = WRITE H I 
I I I IX'0003' = WRI'IE KEY I 
I I I IX~0004' = WRITE RZERO I 
I I I IX'OOOS' = wRI'IE AFTER I 
I I I I I 
IIJIBPT 146-47 I IPointer to channel program build area I 
I I (2E-2F) I I ('Filena~e. E) roinus 32. I 
I I I I I 
I IJICB2 148-63 I Icontrol seek CCE I 
I ·1 (30- 3F> I I I L ____________ ~ ___________ ~ _______ ~ ____ ~ _________________________________________________ J 

Figure 1. DTFDA table (1 of 6). 
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r------------T-----------T-------T----'-------------------------------------------------1 
I DTF ~ssellblyl Module I I I I 
I L~bel IDSEcr LabellBytes IBitsl Function I 
~------------+-----------+-------+----+-------------------------------------------------f 
I&Filename.Z IJIC:W 164-71 I IControl Seek CCW for overlap seek routine. I 
I 1(40-47)1 I I 
I IJIXMO 172-75 I IChannel program builder instruction: I 
I I (1I8-4B) I I XI 36(2),C'0' I 
I IJIMSZ 176-77 I IMaximum data length for FIXUNB or O~DEF records; I 
I I (IIC-4D)I IBLKSIZE for VARONB or SPNUNB records. I 
I IJISPT I 78 I IPointer to READ ID string (Filename.O); X'OO' if I 
I I (liE) I Ino READ IC issued. I 
I I I I I 
I I 79 I IPointer to READ KEY string (Filenarre.1); X'OO' if I 
I I (IIF) I I no READ KEY issued. I 
I I I I I 
I I 80 IPointer to ftRITE IO string (Filename.2); X'OO' if I 
I I I (50) Ino WRITE ID issued. I 
I I I I I 
I I I 81 IPointer tc WRITE KEY string (Filename.3); X'OO' I 
I I (51) lif no WRI~E KEY issued. I 

I I I 
I 82 IPointer to ftRITE RZERO string (Filenarre.4); X'OO'I 
I (S2) lit no WRUE RZERO issued. I 
I I I 
I 83 IPointer to WRITE AFTER string (Filename.5); X'OO'I 
I (53) lit no WRITE AFTER issued. I 

I I 
IJITRK 84-85 Track constant: I 

2311: H'O' if key length = 0, I 
H'20' if key length * O. I 

2314/2319: H'O' if key length = 0, I 
H'45' if key length * O. I 

I 3330: H'135' if key length = 0, I 
I H'191' if key length * O. I 
I 2321: H'O' if key length = 0, I 
I H'16' if key length * o. I 

IJIRIC 186-87 I 2311: H'61' I 
1(56-57)1 23111/2319: H'101' I 

I I I 3330: H'135' I 
I I I 2321: H'S4'. I 
I "..-p I I 
I IJILAT ( I 88 I 0 Not used I 
I I (S8) I 1 1 = Wrong-length record I 
I \ I I 2 1 = Non data transfer error. I 
I ~'I I 3 I Not used. I 

~ ~eS.l-- -t?-f> I I 4 11 = No room found I 
j1 0 .... ,.t.y' --n I IS-6 I Not used I 

1?-II-, "iZY I I 7 11 = Record out of extent area. I 

~ ~ te I 89 I 0 11 = Data check in count area. II 
I I (S9) I 1 11 = Track overrun. I 
I I I 2 11 = End of cylinder. I 
I I I 3 11 = Data check when reading key or data. I 
I I I 4 11 = No record found. I 
I I I 5 11 = End of file. I 
I I I 6 Jl = End of volume. I 
I I I 7 I Not used. I 
I I I I ,I 
IIJILBTK 190-95 I: lLabel track address, XBCCHH, where X is the I 
I ' I (SA-SF) I Ivolume sequence number of the device on which the I 

I I I I Ilabel track is located. I L ____________ L ___________ ~ _______ ~ ____ ~ _________________________________________________ J 

This is the end of the CCRmcn D~FD~ table. 

Figure 1. DTFDA table (2 of 6). 
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The following section is included if UNDEF, AFTER, or RZERO is specified. 

r------------T-----------T-------T----T-------------------------------------------------, 
IDTF AssemblYIModule I I I I 
I L3bel IDSE:T LabellBytes IBitsl Function I 
~------------+-----------+-------+----+-------------------------------------------------~ 
I&Filename.L IIJILST 96-143 IBasic CCws to build channel prograrr I 
I I (60-8F) I (see Figure 9). I 
I I I I 

I 144-183 IBasic CCWs for undefined length or formatting I 
I (90-B7) Imacros (see Figure 9). I 
I I I 
IIJIVIT 184-185 IInstruction to give record length tc user if I 
I (B8-B9) Irecord length is undefined. (NOPR a if no I 
I I RECSIZE specified.) I 
I I I 
IIJIFRU 186-187 IInstruction to get record length frcm user if I 
I (BA-BB) Irecord length is undefined. (NOPR 0 if no I 
I I RECSIZE specified.) I 
I I I 

&Filen3me.F IIJIFLD 188-192 IWork area (used for RO address - CCHHO). I 
I (BC-CO) I I I 
I I I I 

&Filename.K IIJI:NT 193-2001 IWork area (used for RO data field). , 
1 (C1-C8) I I I 
I I I ) 

I&Filename.C IIJICTS 201-2081 IWork area (included only for spanned or variable I 
I I (C9-DO) I Irecords fcr record count field). I L ____________ L ___________ L _______ L ____ L _________________________________________________ J 

The channel program builder strings are generated following the DTFDA table, and 
preceding the channel program building area. (See Figure 8 for the channel program 

. builder string to be used fcr each macro.) 

r------------T-----------T--------T---T-------------------------------------------------, 
I I 

&Filename.O Variable IChannel program builder string for READ ID nacrc. I 
IIf READ ID is nct specified, the string is not I 
I generated. I 
I I 

&Filename.1 Variable IChannel program builder string for READ KEY I 
Imacro. If READ KEY is not specified, the string I 
I is not generated. I 
I I 

&Filename.2 Variable I Channel program builder string fcr WRI'IE ID I 
Imacro. If wRITE ID is not specified, the string I 
lis not generated. I 
I I 

&Filename.3 varial:le I Channel program builder string fcr WRI'IE KEY I 
I Imacro. If WRITE KEY is not specified, the stringl 
I I is not generated. I 
I I I 

&Filename.4 Variable I IChannel program builder string for WRITE RZERO I 
I Imacro. If wRITE RZERO or WRITE AFTER is not I 
I Ispecified, the string is not generated. I 
I I I 

I &Filename. 5 Variable I IChannel program builder strings for WRI~E AFTER I 
I I Imacro. If wRITE RZERO or WRITE AFTER is not I 
I I I specified, the string is not generated. I L ____________ ~ ___________ L ________ L ___ i _________________________________________________ J 

Figure 1. DTFDA table (3 of 6). 
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The following section contains the channel program build areas and varies in size. 

r------------T-----------T--------T----T------------------------------------------------, 
I DTF 1\.ssemblyl Module I I I I 
I Label IDSECr Label I Bytes IBitsl Function I 
~------------+-----------+--------+----+------------------------------------------------1 
I I I I 
&Filename.E I _ 0el-'-~ 0-7 I ISeek CCw that is generated at r;:rograrr asserrbly 

C~<~ ~.p \ L- \ -- I I time and used by all channel programs. 

Variablel IArea tc build: 

Variable 

I I 
I I 1. 

I 
'I 2. 
I 
I 
I 3. 
I 
I 

Eight CCWs if AFTER is not specified. 

Eight CCws if spanned or variable length 
records and 1\.FTER=YES is specified. 

seven CCws if undefined or fixed records 
and AFTER=YES is specified. 

IArea tc build: 
I 
I 1. Eight CCws if AFTER is not specified and 
I VERIFY=YES is specified. 
I I 
I 2. Eight ccws if spanned or variable length I 
I reccrds and AFTER=YES and VERIFY=YES are I 
I specified. I 
I I 
I 3. Five CCws if undefined or fixed reccrds andl 
I AFTER=YES and VERIFY=YES are specified. I ____________ ~ ___________ ~ ________ ~ ____ ~ ________________________________________________ J 

The following section is aqded for spanned records only. 

r------------T-----------T--------T----T------------------------------------------------, 
IDTF AssemblYIModule I I I I 
I Label I DSECT Label I Bytes IBitsl Function I 
~------------+-----------+--------+----+------------------------------------------------~ 

I I I I 
I I 8 bytes I Count save area. I 
I I I I 
I I 8 bytes ISEEKADR save area. I 
I I I 
I I 1 byte 0 1 Relative addressing. 
I I 
I I 1 1 IJIGET switch on. 
I I 
I I 2 1 = Igncre hold switch on. 
I I 
I I 3 ~eserved fcr use by DAMODV. 
I I 
I I 4 1 = New vcluKe SEEKADR. 
I I 
I I 5-7 Not used. 
I I 
I I 1 oyte ~eserved. 

I I 
1 I 2 bytes ~eccrd size. 
I 1 
1 112 bytes Work area. 
I 1 
1 I 8 bytes Control wcrd save area. 1 ____________ ~ ___________ ~ ________ ~ ____ ~ ________________________________________________ J 

Figure 1. DTFDA table (4 cf 6). 
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The follo~ing section is added to the DTFDA table if DSKXTNT (relative addressing) is 
specified. 

r------------T-----------T-------T----T-------------------------------------------------, 
I DTF Asse:nblyl Module I I I I 
I Label IDSEcr Label I Bytes IBitsl Function I 
~------------+-----------+-------+----+-------------------------------------------------1 

I I I I 
&Filename.P 13 l::ytesl I3X'OO' for padding. I 

I I I I 
&Filename.I IS l::ytesl IIDLOC record area (bucket used by rr,cdule). I 

I I I I 
&Filename.S 18 l::ytes ISEEKADR in form: I 

I I I 
I M,B1,B2,C1,C2,H1,H2,R I 
I I 
14 l::ytes DC A(&SEEKADR) I 
I I 
14 l::ytes DC A(&IDLOC) I 
I I 
18 l::ytes Work area for RE1TYPE=DEC., I 
I I 

&Filename.X 14 l::ytes Save area for CCHH portion of actual DASD 1 
I address. I 
I 1 
14 bytes Alteration factor for Cl in SEEKADR (see l::ytes 1 
1 112-119): I 
I I 
I 2311: X'00C00001' I 

I I 2314, 2319: X'OOOOOOOl' I 
I 1 3330: X' 000013CO' I 
I I 2321: X'000003E8' I 
1 I I 
I 14 bytes IAlteration factor for C2 in SEEKADR (see l::yteti 1 
I I 1112-119): I 
I 1 I I 
1 1 12311: X'COCOCOCA' 1 
I I 12314, 2319: X'00000014' I 
I 1 13330: X'COCCC013' 1 
I I 12321: X'00000064' I ____________ ~ ___________ ~ _______ ~ ____ ~ _________________________________________________ J 

Figure 1. DTFDA table (S cf 6). 
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r------------T-----------T--------T----T--------~---------------------------------------, 
I DTF ~ssemblyl Module I I I I 
I Label IDSECr Label I Bytes IBitsl Function I 
~------------+-----------+--------+----+------------------------------------------------f 

1 I I I 
1 1 I I 
1 14 bytes I IAlteraticn factcr for H1 in SEEKADH (see bytes 
1 1 1 1112- 119): 
1 1 I 1 
I 1 1 12311: 
1 I I 12314 , 
1 I 1 13330: 
1 1 1 12321: 
I 1 I I 

I Variable 1 1 

X'CCOCOCC1' 
2319: X'OOOOOOOl' 

X'OCOCCCC1' 
X'00000014' 

Itc end I IDSKXTNT tatle composed of a variable nUKber cf 
lof DTF 1 IS-byte entries ccntaining extent information 
Itatle I in the following format: 
1 I 
I I Bytes C-2 ~T~2 -cumulative number cf tracks in 
lithe DSKXTNT tatle entries up to I 
I 1 and including the current 1 
I I entry. I 
1 1 I 
I 13M -volume sequence number. I 
1 1 I 
1 1 4 B -bin number (0 for disk devices).1 
1 1 I 
1 I Bytes 5-7 TTTl -relative track number of lower 1 
I 1 limit of this entr}. 1 
I 1 I I 
IliA 2-tyte end-of-table indicator containing 1 
1 I IX'FFFF' follows the last entry in the DSKXTNT 1 

I I 1 I I tatle. I L ____________ ~ _____ ------~--------i----~---------------_________________________________ J 

Numbers in parentheses are displacements in hexadeciKal notation. 

Figure 1. DTFDA table (6 cf 6). 

Direct Access Files 19 



r---------T------T---------------------------------------------------, I Bytes I Bits I Function I 
~---------+------+---------------------------------------------------~ 
I I 
I 0-15 CCB. I 
I (O-F) I 
I I 
I 16 X'OS' indicates DTF relocated by OPENR. I 
I (10) I 
I I 
I 17-19 3X'OO' I 

(11-13) I 
I 

20 DTF type (X'23'). I 
(14) I 

21 
(15) 

22-2S 
(16-1C) 

29 
(10) 

0 
1 
2 
3 
4 
5 
6 
7 

Option cedes. 

1 = Output, 0 = Input. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
1 = 2321 (Version 
Not used. 

Filenanle. 

Device type code: 
X'OO' = 2311 
X'Ol' = 2314, 2319 
X'02' = 2321 
X'04' = 3330. 

1/2 only). 

30-31 
(lE-1F) 

Logical unit address of first vclurre containing 
the file. 

32-35 
(20- 23) 

Address cf user label routine. 

36-39 Address of user routine to frecess EX~ENT 
(24-27) informatien. L _________ ~ ______ ~ __________________________________________________ _ 

Numbers in parentheses are displacements in hexadecirral notation. 

Figure 2. DTFPH table for DAM files. 

Figure 2 illustrates the DTF table 
generated by the DTFPH macrc when the 
parameters DEVICE=2311/2314/3330/2321 and 
MOUNTED=ALL are specified in the rracro 
operand. The table contains the 
information to define a DASD file for 
processing by physical IOeS, in a manner 
similar to the Direct Access Method. 
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Each record read or written must be 
identified by providing the logical Ioes 
routines ef the Direct Access Method with 
two references: 

1. Track reference - location of the track 
within the pack or cell. 

2. Record number (10), or Reccrd Key 
(centrel information) - position of the 
record on the track. 



The user can specify the track reference or 
recor~ ID as either an actual physical DASD 
address or as an address relative to the 
start of the file. If relative addressing 
is used, the address provided by the user 
has been converted to either a 4-~yte 
hexadecimal or a 10-byte aecimal address. 
Actual physical addresses are supplie~ as 
a-byte DASD addresses. Further details of 
the addressing systems are presented in the 
following discussion of reference «ethods. 

TRACK REFERENCE 

Before issuing a read or write instruction, 
the user must supply the prcper track 
identification in the track reference field 
in main storage. (This field is identified 
by the SEEKADR= parameter specified in the 
DTFDA macro.) The track identification can 
be expressed in one of three formats 
depending on the addressing system used. 

1. ~£E~1_Eh~§ic21_~Qdre§si~g - the track 
identification is contained in the 
first seven bytes of the a-~yte track 
reference field (MEBCCHHR). 

2. B~1at!y~~ddr~§§!gg-1gELTY~E=HEXL - the 
track identification is contained in 
the first three bytes of the 4-byte 
track reference field (TTTR). 

3. Relative addressing (RELTYPE=DEC) - the 
track identification is contained in 
the first eight zoned decimal bytes of 
the 10-byte track reference field 
(TTTTrTTTRR) . 

The track reference selects the channel and 
unit on which the referenced track is 
found. 

RECORD 10 

Reference to a particular record can be 
made by supplying a specific nu«ber in the 
track reference field. This number (10) 
refers to the consecutive position of the 
record on the given track; that is, the 
first data record on a track is nurr.ber 1, 
the second is number 2, etc. 

The form in which the record 10 is 
supplied in the track reference field also 
depends on the addressing system used. 

1. Actual-Ehlsical addressing - the record 
10 is the last byte (R-byte) in the 
a-byte track reference field 
(l!BBC:::HHR). 

2. Rel2!ive aQdres§ing-1B~L'I!PE=~l. - the 
record 10 is the last byte (R-byte) in 
the 4-byte track reference field 
(TXTR) • 

3. gelative addressing (RE~~!f~=D~fl - the 
record 10 is the last two zoned decimal 
bytes (RR) in the 10-byte track 
reference field (TTTTTTTTRR). 

~hen a REA~ or WRITE macro that searches 
for record 10 is executed, lcgical 10CS 
refers tc the track reference field to 
determine ~hich record is requested by the 
program. 'Ihe number in this field is 
compared with the corresponding field in 
the count areas of the DASD records. 

When a READ 10 rr.acro is executed, lacs 
searches the specified track for the 
particular record. If the reccrd is fcund, 
the key area (if present and defined by the 
KEYLEN= parameter in the DTFDA «acro) and 
the data area of the record are transferred 
into the main storage I/O area. If the 
corresponding record 10 (R portion of the 
count area on the track) is not found, a ne 
record found indicator is placed in the 
user's errer status indicator. 'Ihe WRITE 
10 operation is the same as the READ ID 
except a record is written instead of read. 

RECORD KEY 

If the DASD records include ~~~ areas, the 
records can be identified by the ccntrel 
information contained in the key. Whenever 
this method of referencing is used, the 
prcblerr prcgram must supply the key of the 
desired record to logical IOCS before a 
READ or WRITE macro is issued. When a REA~ 
or WRITE macro is executed, IOCS searches 
the track identified by the track reference 
field for the desired key. 'Ihe search is 
confined to one track unless «,ultiple track 
search is specified by the user. (See 
~ulEiEle Track Search.) 

If the desired key is not found on the 
track, IOCS posts a no record found 
indication in the user's error status 
indicator. When the desired key is found, 
IOCS reads the data area of the DASD record 
into main storage if a READ KEY nacro was 
issued. 

When a wRITE KEY macro is executed and 
the desired key is found, IOCS transfers 
the data in main storage to the data area 
of the DAS~ record. This replaces the 
information previously recorded in the data 
area. 
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CONVERSION OF RELATIVE ADDRESSES 

When the record address supplied by the 
user in the track reference field (SEEKADR) 
is in relative address form, it must be 
converted to an actual DASD address (CCHHR) 
before it can be handled by the routines of 
the DA lo~ic modules. The Seek overlap 
subroutine in the logic module performs the 
conversion. 

If the user wants to express the 
relative address as a 10-byte zcned decimal 
number (RELTYPE=DEC), the address is packed 
and converted to binary so that it takes 
the hexadecirral TTrR form before ccnversion 
to an actual address. 

Conversion to an actual DASD address 
starts by corrparing the TTT value given in 
the user-supplied relative address with the 
TTT2 value of each entry in the DSKXTNT 
table. (Refer to ~igure 13 and to ~~!atiy~ 
Add~~ing under ~~!t!~!!~~t!Qrr~rr~ 
Termination in this section of the manual.) 
The-proper-DSKXTNT entry is reached when 
the TTT2 value of the entry exceeds the TrT 
value in the address. The M and B2 v~lues 
from the table entry are inserted into the 
seek address, ~E~CCHHR (B1 is always 0). 
The !:~£Qrry~!:§!Qrr_!~£tQf is calculated oy 
subtracting the TTTl value of the current 
extent entry from the 'I'TT2 value of the 
previous entry. The reconversicn factor is 
saved for reconversion of an aotual address 
to a relative address if IDLOC is 
specified. 

'Ihe user's 'ITT val ue is then divided, in 
turn, by the three device-deFendent 
alteration factors; el, e2, and Hl (refer 
to Figure 14). The quotient after each 
divide operation is placed in the 
respective position in the seek address. 
For example; the ~uotient (after the T'IT 
value is divided by the Cl alteration 
factor), is inserted in the first C-byte of 
the seek address, MBBCCHHR. The remainder 
after each divide operation becomes the 
dividend for the next divide operation. 
The remainder after the final divide 
operation is the 82 value in the seek 
address, MBBCCHHR. The R-byte of the 
actual seek address is identical to the 
R-byte (or equivalent to the RR bytes if 
decimal relative addressing is used) in the 
TTTR relative address. 

If a record ID is returned to the user 
in relative address form after a READ or 
WRITE macro instruction is executed (IDLOC 
specified), reconversion is accomFlished by 
reversing the conversion process. Thus, 
the corresponding CCHH porticns of the 
actual address are multiplied by the 
respective alteration factcrs and the 
!:~£Qgy~rs!Qll-!~ctQf is added to the result. 
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Again, the R-byte rerrains unncdified 
throughout the reconversion process. If 
the decimal form of relative addressing is 
specified, the TTTJ:{ hexadecimal form is 
further converted to the 10-byte zcned 
decinal ferm TTTTTTTTRR. 

MUL'IIPLE 'IRACK SEARCH 

'Ihe Direct Access READ KEY and WRITE KEY 
macro routines for processing DASD files 
normally search one track for the desired 
legical record. The user can specify a 
search of multiple tracks by including the 
DTFDA entry SRCHM <SeaRCH Multiple tracks) 
in the DTF. When SRCHM is sFecified. laCS 
begins the search for a specified record 
key on the track specified in the track 
reference field. The search continues 
until one of two conditicns occur: 

1. An equal compare occurs tetween the key 
argurrent (record key) in main stcrage 
and the key of the required record. 

2. 'Ihe end of the specified cylinder is 
reached. 

'Ihe search for multiple tracks continues 
through the cylinder, even though Fart of 
the cylinder may be assigned to a different 
logical file. This occurs with cr without 
relative addressing. laCS provides the 
user with an end of cylinder indicator when 
the search reaches the end of a cylinder. 
This indicator is placed intc the 
error/status byte by ICCS. 

IDLOC 

The parameter IDLOC= is Frovided (in bcth 
the DTFDA and DAMOD or DA~CDV macros) if 
the user ~ants to identify reccrds after 
eaeh READ or WRITE operation is ccnplete. 
If sFecified, IDLOC identifies a main 
storage location where ICCS sUPFlies the 
address (either actual or relative) of a 
DASD record. If spanned reccrds are being 
precessed, the ID returned will be that cf 
the first segment of the record. The 
address returned in location IDLCC after a 
particular macro depends on a variety of 
conditions. These conditions and the 
addresses returned are summarized in 
Figure 3. 

When the problem prograrr references a 
record by ID or KEY and does not specify 
the search multiple tracks (SRCHM) option, 
IOCS returns the ID of the next record 
under normal conditions. If the user is 
processing records sequentially cn the 



basis of the next 10, he can check the ID 
SUPflied by IOCS aqainst his file limits to 

determine when he has reached the end of 
his logical file. 

r--------------------T------------------------T------------------------T------T---------, 
I I SRCHM = YES I SRCHM "* YES I I Seek I 
I Read/Write ~--------T------T--------+--------T------T--------i I address I 
I Function I Normal I No I *End I NorIral I No I *End I EOl' I not in I 
I 11/0 I reccrdl of 11/0 Irecordlof Irecordl extent I 
I I complete I found Icylinderlccmfletelfound Icylinderlread I area I 
~--------------------+--------+------+--------+--------+------+--------+------+---------~ 
IREAD FilenaIre,KEY ISame IBlank I~ext INext IDummy INext IDUIrIrY I DUIrIrY I 
I I record I I record I record I record I record Irecordl record I 
~--------------------+--------+------+--------+--------+------+--------+------+---------~ 
IWRITE Filename,KEY Isame IBlank INext INext IDummy INext IDUHIrY I DUIrHY I 
I I record I I record Irecord I record I record Irecordl record I 
~--------------------+--------+------+--------+--------+------+--------+------+---------~ 
IREAD FilenaIre,ID I~ext IDuIrIrY INext INext IDummy INext IDUIrIrY I DUIrHl I 
I I record I record I record Ireccrd I record I record Irecordl record I 
~--------------------+--------+------+--------+--------+------+--------+------t---------~ 
IWRITE Filename,ID INext IDuIrIrY INext INext IDummy INext IDUJIIrY I DUIrHY I 
I Irecord I record I record Ireccrd I record I record Irecordl record I 
~--------------------+--------+------+--------+--------+------+--------+------t---------~ 
IWRITE Filename,AFrERll~one IDuIrIr·Y IDummy INone IDummy IDummy IDUHIrY I DUIrHl I 
I I Irecordlrecord I I record I record Irecordl record I 
~--------------------+--------+------+--------+--------+------+--------+------t---------~ 
IWRITE Filename,RZEROINone IDuIrIrY IDummy INone IDummy IDummy IDUIrIrY I DUIrHY I 
I I Irecordlrecord I I record I record Irecordl record I 
~--------------------~--------~------~--------~--------~------~--------~------~---------~ 
I 
1*1f an end-of-cylinder condition coincides with either a physical or a logical end of 
Ivolume, the ID supplied is that of the first record on the next volume. If this 
I condition occurs on the last volume, the ID sUfplied in IDLOC is equal to the maximum 
Inumber of tracks for the file. A dumIrY record is supplied when a physical end cf 
Ivolune is reached if actual DASD addressing is used. 
I 
I Dummy 
I 
I 

iecord: 
Actual addressing ---------- 5 tytes (CCHHR) containing X'FFs 
Relative addressing (HEX) -- 4 oytes (TTTR) containing X'FFs 

I Relative addressing (DEC) -- 10 bytes ccntaining decimal 9s L ______________________________________________________________________________________ _ 

Figure 3. ~ecord ID returned to IDLOC. 

If the next record ID is returned to 
1DLCe, LIOeS searches for the ID of the 
next record cn the specified cylinder. If 
an end of cylinder occurs before the next 
record is found, logical Ioes: 

1. Posts the end-of-cylinder tit in the 
error/status indicator, and 

2. Updates the address to head 0, record 1 
of the next cylinder, and fcsts this 
updated address in IOLoe. 

It is possible that there will be no record 
at this new address. In this case, logical 
Ioes posts a no-record-found in the 
error/status indicator. Two ways to avoid 
this possibility: 

1. Initialize the voluIre by writing a 
dUIrIry record at the teginning cf each 
cYlinder. 

2. Add 1 to the record address and read or 
write again, and continue this prccess 
until logical Ioes finds the desired 
record. 

CONTROL FIELD - SPANNED RECOHDS 

Figure 4 illustrates the forIrat cf the 
8-byte control field associated with each 
spanned record. The first fcur bytes are 
called the block dee£!iEtor word and 
contain information supplied by L10CS when 
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the record is written. The secend four 
bytes are called the ~~ent desc!iptQ! 
word and contain segment type information, 
the user supplied record length, and the 
segment control flag. 

Normal Segment: The term normal segment 
refers to any segment cf the kind descrited 
ty the segment control flag. 

~ul!-~~gm~B~: The term null segment refers 
to a special a-byte segment (control field 
only) that tray be written by a WRITE A.F'rER 
macro when the file is being created. A 
null segment is written as the last record 
on a volune and indicates that the next 
logical record is written cn a new volume. 
Spanned records do not span volumes~ that 
is, the first portion of a legical record 
cannot exist on one volume and the 
remainder on another. 

ERROR/STArus INDICATOR 

Wherl processing records in a DASD 
environment, certain excepticnal cenditions 
must be handled within the program. 
Because the trethod used for handling these 
exceptional conditions depends on the 
application and operating envircntrent, the 
logical I~CS routines of the Direct Access 
Method provide the user with exception 
indicators. 

~he user must specify a symbolic naroe 
for the address of a 2-byte field where 
IOCS places the exceptional condition 
codes. The symbolic name is written by the 
user in the DTFDA entry ERRBYTE. When 
needed, IOCS sets one cr mere cf the bits 
in this error/status indicator for the 
conditions illustrated in Figure 5. 
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Block Descriptor WOld Segment Descliptor Word 
A 

L I L I R I R Ii t 

Segment Type-..1 
(Bit 0) 

Block Descriptor Word 

A 

~ i D·'·O 
Segment Control 
Flag (bits 6 and 7) 

LL 0 Record length including the 8- byte control 
field (U,4). 

RR ~ Used by the system. 

Segment Descriptor Word 

,e..e. = Record length including the 4- byte segment 
descriptor (dota length + 4). 

Segment Type: 

o = Normol segment 
1 = Null segment 

= Contains binary zeros except bits 6 and 7. 

Segment Control Flag: 

00 = This segment is not followed or preceded by 
another segment; that is, a single contiguous 
segment contains the entire logical record. 

01 = This segment is the first segment of a multi­
segment logical record. 

10 = This segment is the last segment of a multi­
segment logical record. 

11 = This segment is neither the first nor the last 
segment of a multisegment logical record., 

r = Contains binary zeros. 

Figure 4. Spanned record control field. 



r----T----T---------------------------,-------------------------------------------------, 
I By tel Bit IError/Status Indicator I Explanation I 
~----+----+---------------------------+-------------------------------------------------i 
I I I 
I 0 0 I INot used. 
I I I 
I 0 1 I~rong-length record IKf~UN~_records: ~his bit is set on whenever the 
I I Idata length or key length of a record differs 
I I Ifrom the original record. If an updated record 
I I lis shorter than the original record, the updated 
I I Irecord is padded ~ith binary zercs to the length 
I I lof the criginal record. If the updated record is 
" ,longer than the original record, the criginal 
" ,record positicns are filled and the rest of the 
" ,updated record is truncated and lost. 

" I " 'UNQ~K_~§£Q~ds: This bit is set cn under the 
" following ccnditions: , , , , 
I , , , 
I , , , , , , , , , , , 
I , 

" I 

• 

• 

When a REAC is issued and the record is 
greater than the maximum data size (ELKSIZE 
rrinus KEYLEN; or BLKSIZE minus the value of 
KEYLEN plus eight, if AFTER is used), a 
wrcng-length error condition is given and 
the value returned in the RECSIZE register 
is that of the actual record length. 

, 
I , 
I , 
I , 
I , 
I , 
I 
I 'I , I' , 

When a WRI~E ID or KEY is issued and the 
record to be written is greater than the 
rraxirrurr data size, a wrong-length error 
condition is given and the reccrd ~ritten 
equal to that of the maximum data length. 
If the DASD record is larger than the 
maxirrurr data size, the remainder of the 
record is padded with binary zeros. The 
value in the RECSIZE register is set equal 
to that of the maximum data length. 

isl , 
'I I 
" , 
" I 'I , 
I I , 
I I , 
'I I • 
I' , 
'I , 
'I I 'I , I I , 

" , I' , 

I 
I 
I , 
I 
I 

when a wRITE ~FTER is issued and the record, 
to be written is greater than the maximum I 
data size, a wrong-length error ccnditicn isl 
given and the record written is truncated tal 
the maximum data length. The value in the I 
RECSIZE register is set equal to that of the 
maximum data length. 

" 'y~~UNB r§£2f9§: This bit is set on under the 
I' ,following ccnditicns: 
'I I 
I I I 
I' I 
I' I 
I I I 
I' I 

• When a REAC is issued and the LL (data 
length + 8) count of the record read is 
greater than the maximum value specified by 
the BLKSIZE= parameter in the DTFDA rracro. 

I' I • when a WRITE ID or KEY rracro is issued and 
" , the LL count is greater than the value 
I I I specified by the BLKSIZE pararreter in the 
I' I DTFDA rracro. The record is written with the 
I I , I low-order bytes truncated. L ____ ~ ____ ~ ___________________________ ~ _________________________________________________ J 

Figure 5. Error/status indicator (1 of 4). 
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r----T----T---------------------------i-------------------------------------------------, 
IBytelBit IError/Status Indicator I Explanation I 
~----t----t---------------------------t-------------------------------------------------1 

I I I I 
I I I • When a WRI~E ~FTER macro is issued and the I 
I I I LL ccunt is greater than the value specified I 
I I I ty the BLKSI ZE parameter in the DTFDll rracrc. I 
I I I The record is written with the low-order I 
I I I tytes truncated. I 
I I I I 
I I ISP~UNB r~fQrd§: This bit is set on under the I 
I I Ifollowing ccnditicns: I 
I I I I 
I I I • When a READ macro is issued, the I 
I I I wrong-length record error indicatcr is set I 
I I I if the LL (data length + 8) count is larger I 

I I than the value specified b~ the BLKSIZE I 
I I pararreter in the DTFDA macro. The number ofl 
I I data bytes read into the I/O area is equal I 
I I to the value of BLKSIZE minus 8 bytes for I 
I I the control words. I 
I I I 
I I • When a wRITE 10 or KEY rracro is issued, thel 
I I wrcng-length record indicator is set if: I 
I I I 
I 1. The LL ccunt for the record to te writtenl 
I exceeds the value specified by the I 

BLKSIZE parameter in the DTFDA macro. I 

2. The data length of the record to be 
written exceeds the data length of the 
original record. 

I 
I 
I 
I 
I 

In either of the above cases the record is I 
written with the low-order bytes truncated. I 

I 
~he wrong-length record indicatcr is alscl 

set when the first segrr,ent encountered for I 
the original record is not type 00 cr 01. I 
In this case the no-record-found (tit 4 in I 
tyte 1) indicator is also set cn and nc I 
portion of the new record is written. I 

The wrong-length record indicator is set 
for multisegment records if an~ segrrent cf 

I 
I 
I 

the criginal record encountered after the I 
first segment is gQ! t~pe 11 or 10. In thisl 
case the rerrainder of the new record is not I 
written. I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• When a formatting WRITE AFTER rracrc is I 

I I 
I I 
I I 
I I 

issued and the LL count for the record being 
written exceeds the value specified by the 
BLKSIZE pararreter in the DTFDA macro. The 
record is written with the low-crder bytes 
truncated. 

o I 2 Nondata Transfer Error IThe record in errcr was neither read nor written. 
I IIf ERREXT is specified and this bit is cff (O), 
I Itransfer tcok place and the problem programmer 
I Ishould check for other errors in the ERRBYTE 
I lfield. L ____ L ____ L ___________________________ ~ ________________________________________________ _ 

Figure 5. Error/status indicatcr (2 of 4). 
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r----T----T---------------------------~-------------------------------------------------1 
IBytelBit IError/Status Indicator I Explanation I 
~----+----+---------------------------+------------ ... -----------------------------------~ 
I I I I 
I 0 3 I I Not used. I 
I I' I 
I 0 4 I No-room-found Irhe no-rccm-found indication is applicatle only I 
" Iwhen the formatting WRITE AFTER rracrc is used fcrl 
I I la file. If the tit is set on, ICCS has I 
I I Idetermined that there is not encugh rccrr left tc I 
I Iwrite the record; consequently, the record is not 
I Iwritten. 
I I 
I 0 5 INot used. 
I I 

o 6 INot used. 

o 7 
, 

Record out of extent area IThe relative address given is outside the extent 
larea of the file. No I/C activity has teen 
Istarted and no other error indicators are set. 

I I 
1 I 0 Data check in ccunt area ,This is an unrecoverable error. 

I , 
1 I 1 Track overrun Irhe nuwber cf bytes on 

I Itheoretical capacity. 
I I lmacro instructicns are 
I I I 

the track exceeds the 
(will not occur when DOS 
used. ) 

1 I 2 I End-of-cylinder Irhe end-of-cylinder indicator bit is set on when 
I I SRCHM is specified for a READ or WRITE KEY and 
I , the end-of-cylinder is reached tefore the record I 
I I is found (bit 4 of byte 1 is alsc turned cn). Ifl 
I I IDLCC is also specified, certain conditions also I 
I I turn this bit on, possibly in ccnjuncticn with I 
I I the no-record-fcund indicator (tit 4 in byte 1) -I 
I I for further information see IDLCC. I 
, I I 

1 ,3 ,Data check when reading This is an unrecoverable error. I 
, Ikey or data I 
I I I 

1 I 4 I No-record-found rhe no-record-found indication is given when a I 
I I lSEARCH ID or KEY is issued and the reccrd is not I 
I J Ifound. I 
I I I I 
I I I If SRCHM=YES is specified, the end-of-cylinderI 
I I I indicator Ctit 2 in byte 1) is also set cn. 1 
I I I I 
I I I For SPNUNB records: the nc-record-fcund I 
I I lindicatcr is alsc set on if, when the identified I 
I I jrecord is found, the control flag in the first I 
I I Isegment enccuntered is n2t 00 or 01. In this I 
I I Icase, the no-record-found indicator is set en in I 
I I Iconjuncticn with the wrong-Iength-record I 

I I I lindicator (tit 1 of byte 0). 1 L ____ ~ ____ ~ ___________________________ ~ _________________________________________________ J 

Figure 5. Error/status indicator (3 of 4). 
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r----T----T---------------------------T-------------------------------------------------, 
I By tel Bit IError/Status Indicator I Explanation I 
~----+----+---------------------------+-------------------------------------------------~ 
I I I I I 
I 1 I 5 I End-of-file IThe end-of-file indication is applicable only I 
I I I I when the record to be read has a data length cf I 
I I I zero. The ID returned in IDLOC, if specified, isl 
I I Ihexadecimal FFFFF. The bit is set cnly after alII 
I I Ithe data records have been processed. For 
I I I example, in a file having n data reccrds (reccrd 

I In+1 is the end-of-file record), the end-of-file 
I lindicator is set on when the user reads the n+l 
I Irecord. This bit is also posted when an end of 
I Ivolume marker is detected. It is the user's 
I Iresponsibility tc determine if this bit means 
I Itrue EOF or end of volume on a SAM file. 
I I 

1 I 6 End-of-volune IThe end-of-volume indication is given in 
I Iconjuncticn with the end-of-cylinder indicator 
I I(bit 2 of byte 1). This bit is set cn if the 
I Inext record ID (CCHHR where CC = n+1, HH = 0, andl 
I IR = 1) that is returned on an end-of-cylinder is I 

Ihigher than the vclume address limit. The volume I 
laddress limit is: cylinder 199, head 9, for a I 
12311; cylinder 199, head 19, for a 2314 or 2319; I 
Icylinder 403, head 18 for a 3330; and subcell 19,1 
Istrip 5, cylinder 4, head 19, for a 2321. These I 
Ilimits allow for the reserved alternate track I 
larea. I 
I I 
I If bcth end-of-cylinder and end-of-volume I 
I indicators are set on, the ID returned in IDLOC I 
lis FFFFF. I 
I I 

I 1 7 I I Not used. I L ____ L ____ ~ ________ --_________________ ~ _________________________________________________ J 

Figure 5. Error/status indicatcr (4 of 4). 

CAPACITY RECORD (RZERO OR RO) 

The Direct Access Method utilizes the first 
record on each track, RO, tc mcnitcr the 
amount of available space on the track. 
This record is unique in that it does not 
contain a key area even though keys may be 
specified for the data records of the file. 

The Direct Access Method reads the data 
portion of the RO record into the 
Filename.K lccation in the DTF table. The 
data portion has the following format: 

• 5-bytes - The identifier (CCHHR) of the 
last record written on the track. 

• 2-bytes - The number of unused bytes 
remaining on the track. 

• i-byte - Flag for the Direct Access 
Method for the operating System. 
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~RITE RZERC MACRO 

The ~RITE Filename,RZERO macro is used to 
erase a specified track. To dc this, the 
progran.mer must supply the track address in 
the track-reference field identified by the 
SEEKADR= parameter of the DTFDA nacro. The 
system locates the track, restores the 
number-of-bytes-remaining infornation in 
the data field of the RO record to the 
maximum capacity of the track, and erases 
the renainder of the track after the RO 
record. 

FORMATTING MACRO 

The formatting WRITE Filenarre,AFTER nacre 
is used to write a record after the last 
current record on a specified track. To 
perforrr. this function, the problem 



programmer must supply, in the location 
specified by the SEEKADR= ~ararreter of the 
DTFDA macro, the address of the track on 
which the new record is to be written. 
This form of the WRITE macro cannct return 
the 10 of the new record in the IDLOC 
field. 

When the formatting WRITE AFTER macro is 
used to write FIXUNB or UNDEF records on a 
file* the first eight bytes cf the user's 
I/O area must be reserved for LICCS. 
Therefore, the blocksize (BLKSIZE) must be 
equal to: 

a + (KEYLEN, if specified) + DL 

The ID of the new record can be found in 
the first five bytes of the I/O area after 
the write operation is com~lete because 
LIOCS uses the eight bytes that are 
reserved for the record count field with 
the following format: 

• 5-byte track ID (CCHHR) 

• i-byte key length (KL) 

• 2-byte data length (DL) 

When the formatting WRITE AFTER macro is 
used to write VARUNB or SPNUNB records on a 
file, the first eight bytes cf the user's 
I/O area contain the record control 
information. (Refer tc Figure 4 for the 
format of the a-byte control field.) 
Therefore, the blocksize (BLKSIZE) must be 
equal to: 

Maximum OL + a 

~he ID of the new record can be found in 
the DTF table at location Filenarre.C after 
the write operation is complete. ~his area 
of the DTF table is generated s~ecifically 
for VARUNB and SPNUNB records and is used 
for toe count field of the new reccrd. It 
has the following format: 

• 5-byte track ID (CCHHR) 

• i-byte key length (KL) 

• 2-byte data length (DL) 

* For VARUNB and SPNUNB records, DL 
includes the a-byte ccntrcl field. 

DAM LOGIC MODULE MACROS 

IBM supplies two macros to generate 
independent logic nodules needed to process 
recorjs under the Direct Access Method. 
These macros are: 

• DAMOD - for fixed-length unblocked and 
undefined records. 

• DAMODV - for variable-length unblocked 
and spanned unblocked reccrds. 

~he modules generated by these rracros 
include rcutines for the basic imperative 
macros READ and WRITE, ~hich allcw the user 
to read, write, update, add, or replace 
records in the file. 

DIRECT ACCESS MODULES 

Under the Direct Access Methcd an 
individual module, either DAMCD cr DAMODV 
(depending on the record format specified), 
provides the logic to support all the 
irr.perative macros used to process the file. 
In each case, the CNTRL, FREE, and WAI~F 
rracrcs have individual entries into the 
required module; that is, the lcgic fcr 
executing these macro functions is tailored 
to the specific macro. Cn the other hand, 
the in~ut/eutput macros (READ and WRITE, 
with their variations) have a conncn entry 
to the respective module and a oommon logic 
in the module for perforning their 
functiens. 

When the user issues a READ or WRITE 
macro instruction for a file, ~rcgrarr 
centrel transfers to a logical ICCS 
routine, ~hich builds the prcper channel 
prograrr: te accomplish the command. The 
IOCS routine issues an e~ecute channel 
Frogran: that causes the I/C request to 
start. IOCS then returns contrel to the 
Frcblerr Frcgram. A WAITF macro instruction 
must be issued by the user before the next 
READ or WRITE for the file. The WAITF 
macro routines test the status of the 
channel te ensure that the cperatien is 
complete. If the channel is busy, the 
routine ~aits for I/C conpleticn. The 
WAITi rracrc routines supply indications of 
exceptional conditions to the Frcblerr 
~rogran in the error/status indicator. At 
the completion of the I/C operation, 
control returns to the problem program. 

DAMOD: Input/Output Macros Char~~~ 

Cbjective: To read or h_ite a fixed-length 
untlocked or undefined record on a direct 
access file. 

Entr~: From any Input/Output nacre used 
with the Direct Access Method. 

Exit: To the problen Frcgran via linkage 
register 14. 
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~~tbog: Each of the six Input/output 
macros has a unique expansion that results 
in a branch to a different entry feint in 
the module. rhe entry point is at one of a 
series of exclusive OR instructions. The 
exclusive OR instructions cause a unique 
bit structure to be set up in a one-byte 
macro switch in the DTFDA tatle. From this 
macro switch, the nodule determines which 
macro has been issued. 

After the macro switch has teen set, a 
test is made for undefined records or an 
end-of-file condition. If neither, the 
data length is set to the maximum length. 
If end of file, the data length is set to 
zero. If undefined and a read operation, 
the data length is set to the rraxirrum. For 
a WRITE AFTER, WRITE KEY, or WRITE ID 
instruction, this routine gets the data 
length from the user, and determines 
whether it is greater than the maximum 
lengtll. If so, it is set tc maxirrum and 
the wrong-length record bit is set on in 
tile DrF table. The CCW data areas are then 
updated, and a branch and link is made to 
the seek overlap routine te fositicn the 
device for subsequent processing. If track 
hold Ilas been specified, and entry to the 
seek overlap routine was net frell' the CN~RL 
or FREE macros, an svc 35 is performed to 
hold the track. 

Next, this routine branches to the 
channel program builder to build the ccw 
chain for the ll'acro that is teing J::rocessed 
(refer to Figure 12). A test is then made 
for a WRITE AFTER or WRITE RZERC rr,acro 
being processed. If neither of these, this 
routine issues the SVC 0 tc J::erforrr a read 
or write operation. Control then returns 
to the problem J::rograrr. 

If the rracro is a formatting rracro 
(WRITE AFTER or WRITE RZERO), additional 
processing is necessary. If the rracro is 
WRITE AFTER, RO is read and the capacity of 
the track is checked. If the sface 
remaining on the track is not large enough 
for the record, the no-roorr-found tit is 
set on in the DTF and control returns to 
the problem program. 

If the track capacity is large enough. 
the routine calculates the sface remaining 
on the track after the record is written 
and stores it in tile RO write area. rhe 
channel program builder then builds a CCW 
chain to WRITE AFTER, updates the frevious 
record ID by 1 in the RO write area, and 
tests for end of file. If end ef file. the 
key and data length fields in the count 
field are set to zero. If nct end of file, 
the key and data lengths of the record are 
inserted in the count field. An SVC 0 is 
then issued to write out the record. If 
track hold has been specified, an SVC 36 is 
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issued to free the held track, and contrel 
returns to the problem pregrarr. 

If the macro issued is a WRITE RZERO, 
CCWs are rredified, and a new RO record is 
written. If track hold has been sJ::€cified, 
the rrodule issues an SVC 36 to free the 
track. Control then ret~rns te the freblerr 
prograrr. 

Cbjective: To ensure that the transfer of 
a record has been corrpleted, tc sUfply the 
IC of a record to the user, if IDLCC is 
specified, and to post error ccnditicns in 
the error/status indicator, if necessary. 

Entf~: Frem the WAITF macro. 

!!i!: To the problerr prograrr. 

Metngg: After saving the user's registers, 
this routine first issues an SVC 7 WAIT 
macro to ensure that the previous I/O 
operation is complete. The seccnd errcr 
byte from the CCB is placed in the 
error/status indicator in the D~F table. 

If IDLOC is specified, IOCS sUfflies the 
user with the 10 of a record after each 
READ or WRITE i's completed (see Figure 25). 
If ICLOC is specified, a test is made for 
the type of macro issued. If a READ KEY cr 
wRI~E KEY rracro, the routine determines if 
the search multiple track opticn (SRCHM) 
has been s~ecified. If so, the ID returned 
to the user is the ID of current record 
transferred. 

If a READ or WRITE REY macro has been 
issued without a search nultifle track 
cptien~ or a READ or WRITE ID macro has 
teen issued, the ID returned tc the user is 
the ID of the next record location, unless 
an end-of-cylinder condition is 
encountered. In this case, the ID returned 
is that of the first record of the next 
cylinder. If an end-of-velurre ccnditicn is 
detected while updating the cylinder 
address, the end-of-volurre bit is set in 
the errcr status indicator in the DTF 
table, and a dummy record is returned in 
IDLOC. 

After the module determines the contents 
of IDLOC, the error/stat~s b}tes are set in 
accordance with the conditions posted to 
the CCB by physical IOCS, and returned tc 
the user. Then4 if record length is 
undefined and a READ wacro has been issued, 
the record length is calculated and 
returned to the user. This routine then 
restcres the user"s registers, resets the 
macro switch in the CTF table, and returns 



control to the problem program via linkage 
register 14. 

Objective: To perform nondata cperations 
on a file. For a disk device, a seek 
operation is executed. For a 2321, either 
a seek operation or a restore operation is 
executed. 

Entry: From the CNTRL macro. 

~~~!: To the problem progran. 

Method: This routine saves the user's 
registers, and then branches and links to 
the seek-overlap routine, which performs 
the nondata cperation (seek fOr a disk 
device, seek or restore for a 2321). ~hen 
the operation has been completed, the 
user's reqisters are restored, and control 
returns to the problem program via linkage 
register 14. 

DAMOD: FREE Macro Chart AF 

Objective: To release a prctected (held) 
track on a direct access storage device. 

~~~fY: From a FREE macro expansion in the 
problem program. 

~~~!: To the problem prograrr. 

Method: After storing the user's 
registers, the FREE routine branches to the 
seek-overlap subroutine. The subrcutine 
determines the seek address cf the held 
track fro~ the seek CCw in the channel 
program build area. The mcdule (M) number 
from the seek address calculates the 
symbolic unit address which is then 
inserted into the control-seek CCB. An SVC 
36 is issued to free the held track. After 
completing the subroutine, the FREE routine 
restores the user's registers and returns 
control to the problem program. 

Q~MfQV: __ !~~t/output Macres charts AK-AN 

Objective: To read or write a 
variable-length unblocked er a spanned 
unblocked record on a Direct Access file. 

~~!fY: Fron any Input/Output nacro used 
with the Direct Aocess Method. 

Exit: To the problen progran via linkage 
regIster 14. 

M~!hcd: Eaoh of the six Input/Output 
naoros has a unique expansion that results 
in a branch to a different entry peint ir. 
the nodule. The entry point is tc one of a 
series of exclusive OR instructicns, which 
cause a unique bit pattern to be set up in 
a 1-byte macro switch in the DTFDA table. 
The nodule determines which macro has been 
issued by testing this s~itch. 

READ Macro - VARUNB Records: The precedure 
followed for both the READ ID and the READ 
KEY nacros is eKactly the same. The only 
difference between the two macros is in the 
CCw chain built by the channel prcgran 
builder subroutine, IJISEID. Refer te 
Figure 12, Chart I for READ ID; Chart J for 
READ KEY. 

I'he byte count in the bas ic read data 
CCW (Figure 9) is set equal to the length 
specified by the user in the BIKSIZE= 
parameter for the DTFDA nacre. The IJISOVP 
subreutine is then entered to execute a 
controlled seek to the proper track. l.~ext, 
the channel program builder subroutine is 
used to build the required channel pregran. 
The channel program is executed to read the 
record into the I/O area and ccntrcl is 
returned tc the problem program. 

READ Macro - SPNUNB Records: The procedure 
followed for both the READ ID and the KEAD 
KEY nacros is eKactly the same. The only 
difference between the two macros is in the 
Ccw chain built by the channel prcgran 
builder subroutine, IJISEID. Refer tc 
Figure 12, Chart I for READ ID; Chart J for 
READ KEY. 

The byte count in the basio read data 
CCW (Figure 9) is set equal to the length 
specified by the user in the BLKSIZE= 
parameter for the DTFDA nacre. The IJLSOVP 
is then entered to execute a controlled 
seek to the proper track. Next, the 
channel prcgram builder subroutine is used 
to build the required channel prcgran, 
which is then eKecuted to start the read 
operation. If the seqnent descriptor for 
the record read indicates that it is a null 
segment or that the segnent contains the 
entire logical record (segment type 00), 
control is returned to the problen prcgran. 

If the record read is segment type U1 
(the first segment of a nultisegnent reccrd 
- at this point, segnent types 10 Or 11 
would be in error) which indicates that the 
rest of the logical record continues on 
another track, the CCW chain is modified 
and the seek address is ~pdated to the next 
track. One of the modifications made to 
the READ ID CCW chain is the substituting 
of a TIC*+8 CCW for the RDKD CCW when 
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KEYLEN is specified. This is dcne because 
the record key is associated only with the 
first segment of a multisegrrent record. 

The last eight bytes of the last portion 
of the record read intc the I/C area are 
temporarily stored in the DTF table to 
allow the control words (blcck descriptor 
and segment descriptor) of the next segment 
to be read in along with the data (see 
Figure 6); these bytes are later restored 
after the control word information for the 
next segment is processed. The rrcdified 
channel program is reexecuted to read the 
next segment into the I/O area and its 
length is added to the combined length of 
the previous segments. The corrtined total 
length is then compared to the BLKSIZE 
specified by the user. Shculd the comtined 
length exceed the BLKSIZE, a 
wrong-length-record (WLR) indicator is set. 
If the segment just read is ty~e 11 neither 
the first nor the last segment of a 
multisegment record) the prccedure 
described in this paragraph is repeated. 

When the last segment (type 10) is read, 
the combined length of all the reccrd 
segments is posted to the segment 

descriptor word in the IIC area and ccntrcl 
is returned to the protlem program. 

~RI~E Macrc - VARUNB Records: The 
~rccedure follOwed for toth the WRITE ID 
and the WRITE KEY macros is exactly the 
same. The only difference tetween the twc 
macros is in the CCW chain built ty the 
channel program builder subrcutine, 
IJISELD. Refer to Figure 12, Chart K for 
~RITE ID and VERIFY, Chart L fer WRITE ID 
and NO VERIFY; Chart M for WRI1'E KEY and 
VERIFY, and Chart N for WRITE KEY and NO 
VERIFY. 

The logical record length (11) is 
attained from the user's segnent descriptor 
word in the 1/0 area. The length s~ecified 
for the record plus four tytes for the 
tlock descriptor word is then tested tc see 
if it is greater than the maximum tlock 
length specified in the BLKSIZE= ~araneter 
cf the DTFrA macro. If it is not greater 
than the BLKSIZE val~e, the byte ccunt in 
the basic read data CCW (RDD CCW - Figure 
9) is set equal to the s~ecified 11 + 4 
(that is, LL) value. If, on the other 
hand, the LL value is greater than the 
BLKSIZE value, the record capacity 

1-+------------- BLKSI ZE (LL) -------------+-1 

IOAREA1 

DTFDA Table 

L 1 
SPNUNB Area 

r
.~-------------RECORD LENGTH---------------~~ 

... I.~------- DATA LENG TH (DL) ----------i~ 

First regment --------t.ooil ..... I---Next Segment .\ 

Block Segment 
Descri ptor Descri ptor Segment 

Type 01 

Segment Type 01 

\ 

Data Record 

\ 

\ 

Segment 
Type 11 

Segment Type 11 or 10 

t j~ 
Last 8 data bytes of segment are temporari Iy 
stored to make room in the I/O area for the 
control words of the next segment. 

Figure 6. Multisegment spanned record. 
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register(IJICPR) and the R~~ CCW byte count 
are set equal to the BLKSIZE value and the 
wrong-length-record (WLR) indicator is set. 
This causes truncation of the reccrd when 
it is written. 

The IJISOVP subroutine is entered to 
eKecute a controlled seek to the proper· 
track. Next, the channel ~rcgrarr builder 
subroutine is used to build the required 
channel prograrr, which is then executed to 
write (and verify, if so specified) the 
record. Control is then returned to the 
protlem program. If the track hold option 
has been specified, the track cn which the 
record written resides is freed before 
control is returned. 

WRITE Macro - SPNUNB Records: ~he 
procedure-followed-for-both-the WRITE 10 
and the WRITE KEY macros is exactly the 
same. The only difference between the two 
macros is in the C~W chain built by the 
channel prograrr. builder subroutine, 
IJISBLO. Refer to Figure 12, Chart K for 
WRITE 10 and VERIFY, Chart L for WRITE 10 
and NO VERIFY; Chart M for WRITE KEY and 
VERIFY, and to Chart N for WRITE KEY and NC 
VERIFY. 

The IJISOVP subroutine is entered to 
execute a controlled seek tc the ~roper 
track. Next, the channel ~rcgrarr tuilder 
subroutine is used to build the first 
portion of the WRIrE macro channel program. 
It is at this point that spanned record 
handling differs markedly frcm the handling 
of records of other formats. 

The first portion of the WRITE rr.acro 
channel program (refer to Figure 12, Charts 
K or L for WRITE 10; Charts M or N for 
WRI~E KEY) is actually a CCW chain to read 
the eight bytes of control information 
contained in the existing DASD record. 
This read operation is necessary tecause, 
before a spanned record can be written, the 
arrangement cf the reccrd being re~laced 
must be determined. That is, it must be 
known if the existing record is ccntained 
in a single DASD segment (type 00) or in 
multiple OASO segments and, if in rrultiple 
segments, the lengths of the individual 
segments. ~hus, for each segrr.ent cf a 
multisegment spanned record, it is 
necessary to execute a read and a write 
operation. 

If the segment control flag in the 
segment descriptor of the existing record 
is type 00, the record to be written is 
handled in a manner sirrilar to a ncrmal 
variable-length record. That is, the 
channel prograrr. builder subrcutine is 
entered to build the write CCW chain, the 
channel program is executed to write the 
new record, and control is returned to the 
problem program. 

If the segrrent control flag in the OAS~ 
segment read is type 01 (the first segment 
cf a multisegment record), the channel 
prcgrarr builder subroutine is entered to 
build the ~rite CCW chain. The CCW chain 
is then rrcdified according to the various 
options specified for the ty~e cf rracrc 
being used. Next, the length of the 
current DASD segment is deterrrined frcn the 
control wcrds obtained by the read 
operation and compared tc the 
user-specified length of the record to be 
written (LL). If the reccrd length is less 
than the length of the current segment, the 
tyte count in the ~rite data (WRO) CCW is 
changed tc the length of the record (if 
VERIFY is specified, the byte count in the 
verify read data CCW is likewise changed). 
Otherwise, the CCW byte count renains equal 
to the length of the segnent that can be 
accorrmcdated on the track; that is, the 
length of the current segnent. The channel 
~rograrr is then executed to write the 
segment. 

After the first segrrent of the reccrd is 
written, the seek address is updated to the 
next track and a similar procedure is 
follcwed fcr the next segment(s) of the 
record. ~uring the procedure for writ~ng 
segrrents after the first segnent, the last 
eight data bytes of the preceding segment 
in the IIC are temporarily stored in the 
~TF table to allow the control words of the 
subsequent segment to be read intc the I/O 
area (see Figure 6). The segment length 
attained from the control ~ords is used tc 
set the byte count in the WRO CCW for all 
type 11 segments. Each tine a segnent is 
written, its length is added to the 
combined lengths of the ~reviously written 
segrrents, and the total is subtracted frcrr 
the user-specified record length. The 
result of this calculaticn is the nunber cf 
bytes in the record that remain to be 
written. ~hen the last segrrent (type 10) 
is written, this remainder is used to 
determine if the new reccrd is larger cr 
srraller than the original record. If it is 
larger, a WLR indicator is set and the 
truncated remainder of the record is 
written; if smaller, the byte count in the 
~RO CCW is reduced to the value necessary 
to write the remainder of the reccrd. 

Because each segment of a rrultisegrrent 
spanned record is handled as an individual 
physical OASD record, if the VEKIFY opticn 
is specified, each segment is verified 
after it is written and before the next 
segrr.ent is read. Therefore, if VERIFY is 
used, three I/O operations are required fcr 
each segrrent: read, write, and read. 

~RITE AFTER Macro - VARUNB Records: The 
byte-count-of the tasIc-read-data-ccw 
(Figure 9) is set eqGal tc the block length 
(LL) of the record to be written, and the 
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IJISOVP subroutine is entered to execute a 
controlled seek to the track s~ecified by 
the user. The channel program builder 
subroutine, IJISBLD, is then used to build 
the first portion (read RZERC) of the 
channel prograro for the WRITE AFTER macro 
(refer to Figure 12, Chart 0). 

Next, the ID (CCHHR) of the RO record on 
the specified track is set u~ in the DTF 
table, at location Filename.F, and the 
channel progran is executed to read the 
8-byte data field of RO intc the D~F table 
at location Filenane.K. The data field of 
the RO record contains the fcllowing 
information: 

Bytes 0-4: The ceHHR of the last record 
currently written on the 
track. 

Bytes 5-6: The number of unused bytes 
currently renaining on the 
track. 

Byte 7: Not used by DCS/VS. 

Using the information contained in bytes 
5 and 6 of the RO data field, a test is 
made to determine if sufficient room exists 
on the track to write the new record. If 
enough room is not available, the 
no-room-found indicator is set in the DTF 
table and control is returned to the 
problem prograrr.. 

If there is enough room en the track for 
the new record, the D~SD space that reroains 
after the new record is written is 
calculated to update the RO record. Next, 
the channel program builder subroutine is 
used to build the rest of the WRITE AF~E~ 
channel prograrr., which includes the CCWs 
needed to write the updated RO record and 
the new record (and verify beth, if so 
specified). 

~he channel program is then executed and 
control is returned to the ~roblem program. 
If the track hold option has been 
specified, the track is freed before 
control is returned. 

~RI~§ AFTER Macro - SPNUNB Records: rhe 
procedure followed for the WRITE AFTER 
macro for spanned records is the same as 
that followed for variable-length records 
up to the point of testing tc determine if 
there is sufficient room on the specified 
track for the new record. Fer s~anned 
records, the test is first made to 
determine if a minimun length (KEYLEN + 9) 
segment can be written in the space 
remaining on the track. If not, the 
no-room-found indicator is set in the DTF 
table and control is returned to the 
problem program. If the minimum length 
segment can fit, a second test determines 
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if the entire record can be written on the 
track. If it can, the record is written in 
the nanner described for variable-length ~~ 
records. 

If the entire record ~ill not fit in the 
space renaining on the specified track, the 
length of the portion that can fit is 
calculated and subtracted from the 
user-specified length of the record. 'l'he 
seek address is then updated to the next 
track. 

The RO record for the next traok is read 
and checked for full availability; that is, 
if the track is not empty, a no-room-found 
indicator is set and control is returned tc 
the ~rcblen program. The data field of the 
RO record is .tested to deternine if all the 
renaining bytes of the record (plus eight 
bytes for control words) can be ccntained 
cn the new track. If not, the length of 
the- largest single record that fits cn a 
track is subtracted from the number of 
record bytes remaining to be wrjtten, and 
the seek address is once again updated. 
~his process is repeated until the pcint is 
reached where the entire logical record can 
be accommodated. If the track hcld cpticn 
has been s~ecified, a hold is placed on all 
the tracks checked. 

The channel program builder subroutine 
is then used to build the second portion of 
the WRITE AFTER channel prograrr, and the 
first segnent of the record is written on 
the specified track. If KEYLEN is 
specified, the key is written with the 
first segment. The rest cf the record is 
then written in as many segments as 
necessary, along with the RO recerds fcr 
each of the tracks involved. If the track 
hold option has been specified, the tracks 
are individually freed after the respective 
segment is written. 

If, during the checking of the series cf 
tracks needed to write the record, the 
updated seek address indicates a change tc 
a new volurre, the ~O records of all the 
tracks between the user-specified track ar.d 
the first track on the new volume are 
rewritten ~ith their respective data fields 
indicating no space available. Checking is 
reinitiated on the new volume and, when it 
is established that sufficient rccrr is 
available cn the new volume, the first 
segment (and, if specified, the record key) 
is written on the first track. The rest of 
the record is written on subsequent tracks 
in the ncrrral manner. 

wRITE RZERC Macro - VARU~B or SPNUNB 
Records:- ~he IJISCVF and IJISBLC 
subroutines are entered in sequence to 
execute a controlled seek to the specified 
track and build the channel prcgran. The 
ID for the RO record (CCEHO) on the 



specified track is set up in locations 
Filename.F and Filena~e.K in the DTF table. 
The number of bytes remaining on the track 
is set equal tc the full track ca~acity and 
inserted intc bytes 5 and 6 cf the RO data 
field (Filename.~). The channel program is 
then executed to erase the track and write 
the updated RO record, after which control 
is returned to the problem ~rograrr. 

Cbiectiy~: To perform nondata operations 
on a file. For a disk device, a seek 
operation is executed. For a 2321, either 
a seek operation or a restcre o~eration is 
executed. 

Entry: Fro~ the CNTRL macrc. 

~xi!: To the problem pr~grarr. 

Method: rhis routine saves the user's 
registers, and then branches and links to 
the seek-overlaF routine, which ~erforrr:s 
the nondata operation (seek for a disk 
device; seek or restore for a 2321). When 
the operation tas been com~leted, the 
user's registers are restored, and control 
returns to the Froblem prograrr. via linkage 
register 14. 

Cbjec~ive~ To release a protected (held) 
track on a direct access storage device. 

Entry: From a FREE macro expansion in the 
problem program. 

~~it: To the Froble~ Frograll., 

Method:: After storing the user's 
registers, the FREE routine branches to the 
seek-overlap subroutine. The subroutine 
determines the seek address of the held 
track from the seek CCW in the channel 
program build area. The module (M) number 
from the seek address calculates the 
symbolic unit address which is then 
inserted into the control-seek CCB. An SVC 
36 is issued to free the held track. After 
completing the subroutine, the FREE routine 
restores the user's registers and returns 
control to the ~roblem program. 

DAMorv: WAITF Macro Charts_~A-BC 

Cbjective: To ensure that the transfer ef 
a record has been corrpleted, tc su~ply the 
ID of a record to the user, if IDLCC is 
specified, and to post error conditions in 
the errcr/status indicator, if necessary. 

~nt~: From the WAITF rr.acro. 

Exit: To the problerr Fregrarr. 

Method: After saving the user's registers, 
this routine first issues an svc 7 WAIT 
rraero to ensure that the previous I/O 
operation is complete. The seccnd errer 
byte frcrr. the CCB is placed in the 
error/status indicator in the D~F table. 

If IDLOC is specified, IOCS supplies the 
user with the 10 of a record after each 
READ or WRITE is completed (see Figure 1). 
If IDLOC is specified, a test is rrade for 
the ty~e of macro issued. If a READ KEY cr 
WRITE KEY rracro, the routine determines if 
the search multiple track oFticn (SRCHM) 
has been sFecified. If sc, the ID returned 
to the user is the ID of the current record 
transferred. 

If a READ or WRITE KEY macro has been 
issued without a search rrultiFle track 
cpticn, er a READ or WHITE ID macro has 
teen issued, the ID returned te the user is 
the ID cf the next record location, unless 
an end-of-cylinder conditicn is 
encountered. In this case, the ID returned 
is that of the first reccrd cf the next 
cylinder. If an end-of-volume condition is 
detected ~hile updating the cylinder 
address, the end-of-volurr.e bit is set in 
t.he error status indicatcr in the DTF 
table, and a dummy record is returned in 
IDLOC. 

After the rr.odule deterrrines tbe ccntents 
cf I~LOCp the error/status bytes are set in 
accordance with the conditions ~csted to 
the CCE by physical IOCS, and returned to 
the user. Then. if record length is 
undefined and a READ rr.acrc has been issued, 
the record length is calculated and 
returned to the user. This routine then 
restcres the user"s registers, resets the 
naCre switch in the DTF table, and returns 
control to the problem program via linkage 
register 14. 

DAMOD and DAMODV: Channel Prograrr B~!lder 
Sutrouti~Chart AI 

ctjeetive: To construct a channel FregraK 
in acccrdance with the processing nacrc 
issued in the problem ~rogram. 
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Note: Figure 12 provides a summary of the 
channel programs built to ~rccess DASD 
records by the Direct Access Method. 

gn1~1: Fron a direct access lcgic module 
(either DAMOC or DAMODV) via a branch and 
link instructien. 

gxii: To the calling routine. 

~ethQ~: To perform direct access 
processing, rrany different channel 
programs, varying in length from 5 to 17 
CCWs, are needed in DOS/VS (refer to Figure 
10). The nany CC"s required can te built 
from 11 basic CCws by modifying corrmand 
codes and/or flag bytes. Of these 11 CCWs, 
5 are required for initial file loading. 
The other 6 are needed for ncrrral file 
maintenance processing. TIC CCWs are built 
directly frerr storage addresses. 

For each channel prcgran that is built, 
a string of descriptor bytes are generated 
in the D'rF table at pregrarr asserrtly time. 
The content of the string depends on the 
imperative rracro issued by the ~rotlem 
program to access the file. There is one 
descriptor byte for each CCW in the channel 
program. This descriptor byte is divided 
into three subfields, which ~erferrr the 
functions illustrated by Figure 7. 

r-----------------------------------------, 
r--T-------T----------, 

Bit I 011 2 3 415 6 7 I 
.--+-------+----------~ 

Field I AI B I C I L __ ~ _______ ~ __________ J 

I 
I 
I 
I 
I 
I 
I 

Field A: References the ccrrrrand code. I 
I 

Field B: A relative peinter tc selectl 
one of the 11 basic CCWs I 
(see Figure 9). I 

I 
Field C: Further defines the command I 

code, and modifies the flag I 
I byte as required. I L _________________________________________ J 

Figure 7. DAM descriptor byte. 
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Because the first CCW in any Disk 
operating system channel program must be a 
seek command, the seek CCW is generated at 
pregrarr assembly time as the first CCW in 
the CCw tuild area, and is never rredified. 
As each channel prograrr is requested, the 
channel prcgram builder sutroutine is 
called to build the rerrainder ef the CCW 
chain. 

Before entering this subroutine, the 
logic module uses the nacro switch tc 
determine the address of the string of 
descriptor bytes for the rracro issued 
(refer te Figure 8). After pointers are 
set to the current descriptor byte and the 
CCw build area, the sutroutine isolates the 
relative pointer to the tasic CCw needed 
(see Figure 9) and tests to determine if 
the CCW is to be a Transfer In Channel 
(~IC). Figure 9 shows the Basic CCws used 
to tuild channel programs. 

If fields A and C of the descriptor byte 
are zero, the CCW is to be a TIC. Field B 
determines the address of the CCW to which 
control is to be transferred. ~'his address 
and the ~IC command code are stored in the 
TIC CCW (see Figure 10). If the end ef the 
descriptor string has not teen reached, the 
sutroutine returns te build the next CCW; 
ctherwise, control ret~rns tc the calling 
routine. 

If the CCW is not a TIC, Field B 
determines which of the basic CCws is noved 
to the build area. Fields A and C of the 
descriptor byte are tested to see which 
fields in the CCW, if any, are to be 
modified (see Figure 10). A test is then 
rrade fer the end of the descriptor string. 
If the end has not been reached, the 
routine returns to build the next CCW in 
the chain; otherwise, control returns to 
the calling routine. 



Macro Option FIXUNB UNDEF VARUNB SPNUNB 

READ 10 No options DC X'871814' DC X'C718BF14' DC X'871816' DC X'871816' 
KEYLEN DC X '87182C' DC X'C718BF2C' DC X'87182A16' DC X'87182A16' 
IDLOC DC X '8718979E' DC X'C719BF129C' DC X'8718129E' DC X'8718129E' 
KEYLEN,IDLOC DC X'8718AF9E' DC X'C718BF2A9C' DC X'87182A129E' DC X '87182A 129E' 

READ KEY No options DC X'8F1814' DC X'BF8Fl014' DC X'A7188F1816' DC X'A7180A1816' 
SRCHM DC X'A718881814' DC X'A718B8881014' DC X'A718881816' DC X'A7188A1816' 
IDLOC DC X'8F18979E' DC X'BF8Fl0129C' DC X'A7188F18129E' DC X'A7180A18129E' 
SRCHM,IDLOC DC X'A7189A881 014' DC X'A718B8881 014' DC X'A7189A881 016' DC X'A7189A8Al016' 

WRITE 10 No options DC X'871895' DC X'871895' DC X'871895' DC X'87181~71895' 
(No VERIFY)" KEYLEN DC X'8718AD' DC X'8718AD' DC X'8718AB95' DC X'8718148718AB95' 

IDLOC DC X'8718919E' DC X'8718939C' DC X'8718919E' DC X'8718148718919E' 
KEYLEN,IDLOC DC X'8718A99E' DC X'8718AB9C' DC X'8718AB919E' DC X'8718148718AB919E' 

WRITE 10 No options DC X'871891871815' DC X'871893871815' DC X'871891871815' DC X'871814871891871815' 
(VERIFY) KEYLEN DC X'8718A987182D' DC X'8718AB87182D' DC X'8718AB9187182B15' DC X'8718148718AB9187182B15' 

IDLOC DC X'8718918718119E' DC X'8718938718139C' DC X'8718918718119E' DC X'8718148718918718119E' 
KEYLEN,IDLOC DC X'8718A98718299E' DC X '8718AB871 82B9C' DC X'8718AB9187182BII9E' DC X'8718148718AB9187182Bl19E' 

WRITE KEY No options DC X'8F1895' DC X'8F1895' DC X'A7188F1895' DC X'A7180A18140A1895' 
(No VERIFY) SRCHM DC X'A718881895' DC X'A718881895' DC X'A718881895' DC X'A7189A8Al0148A1895' 

IDLOC DC X'8F18919E' DC X'8F18939C' DC X'A7188F18919E' DC X'A7180A18140A18919E' 
SRCHM,IDLOC DC X'A7189A881 095' DC X'A718B8881 095' DC X'A7189A881 095' DC X'A7189A8A1014BA1895' 

WRITE KEY No options DC X'8F18918F1815' DC X'8F18938F1815' DC X'A7188F18910A1815' DC X'A7180A18140A18910A1815' 
(VERIFY) SRCHM DC X'A7188818918F1815' DC X'A7188818938F1815' DC X'A7188818910A1815' DC X'A7189A8A10148A18910A1815' 

IDLOC DC X'8F18918F181 19E' DC X'8F18938F18139C' DC X'A7188F18910A18119E' DC X'A7180A18140A18910A18119E' 
SRCHM,IDLOC DC X'A711l9A8810918F1815' DC X 'A718B8881 0938F 181 5' DC X'A7189A8810910A1815' DC X'A7189A8A10148A18910A1815' 

Mocros WRITE AFTER and WRITE RZERO use the same strings. If AFTER is not specified in the DTFDA macro, the strings are not generated. 

If AFTER is specified, these strings are generated far all record formats: 

DC X'C718D752C718B5' WRITE RZERO 
DC X'C71834' READ RZERO 

~ one of the following strings: 

No VERIFY DC X'Cl18B18718CD' No options DC X'C718B18718CB95' 
KEYLEN DC X'C718B18718CBAB95' 

VERIFY DC X'C718B18718C9C7183187184D' No options DC X'C718B18718CB91C7183187184B15' 
KEYLEN DC X'C718B18718CBAB91C7183187184B2B15' 

One string for each mocro to be used is generated, dependent upon the options specified in the DTFDA macro. 

"Indicates the operation used in the example given of the Channel Program Builder. 

Figure 8. DAM channel program tuilder strings. 
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Field B Basic CCW Function 

0000 X'31', &SEEKADR+3,X'40', 5 Search identi.fier equal using the address specified in the user's 
track - reference field. 

X'31' ,&Filename • S+3, X '40' ,5 If relative addressing is used. 

0001 X'29' ,KEYARG,X'4O',Key length Search key equal for key specified by user in KEYARG field. 

0010 X'Q6', &IOAREA+16,X'4O' ,Data length Read data into I/O area (FtXUNB and UNDEF records)., 

X'Q6' ,&IOAREA,X'40' ,BLKSIZE Read data into I/O area (VARUNB and SPNUNB records). 

0011 X'12' ,&IDLOC,X'40',5 Read count (CCHHR) into IDLOC. 

X '12', &Filename .1, X'40', 5 Read .count (CCHHR) into work area in DTF table if relative 
addressing is used. 

moo X'39' , &SEEKADR+3,X'40', 4 Search home address equal using the address specified in the 
user's track - reference field. 

X'39',&Filename .S,X'40',4 If relative addressing is used. 

0101 X 'OE' , &JOAREA +8, X '40' , Key and Data length Read key and data into f/O area (FIXUNB and UNDEF records). 

X 'OE, BKEYARG, X'CO',Key length Read key into user's KEYARG field (VARUNB and SPNUNB 
records) • 

0110 X'Q6', &Filename .K,X'40',8 Read RO data into work area in DTF table. 

0111 X '12', &Filename.K,X'4O', 8 Read RO count into work area in DTF table. 

1000 X'31', &Filename .F,X'40' ,5 Search identifier equal using the address specified in the 5 - byte 
work area in the DTF table. 

1001 X 'IE', &IOAREA,X'40',Count, Key, and Data Read count, key, and data into I/O area (FIXUNB and UNDEF 
length records) • 

X'lE', &Filename .C,X'CO' ,8 Read count (CCHHRKLDLDL) into work area in DTF table 
(SPNUNB records). 

1010 X 'II', &Filename. 8+32, X '40', Lugth of the Control erase of track. 
largest single record that fits on a track. 

Figure 9. Basic eews for DAM channel ~rogram builder. 
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Bit 

Field ;., Field B Field C Meaning 

1 N N N N 1 1 1 Basic CCW nat modified. 

1 N N N N 0 0 0 Modify command code to multiple-track 
operation. 

1 N N N N 0 0 1 Modify command code in write operation. 

1 N N N N 0 1 a Modify command code to molti -trCJck, 
set SlI flag on . 

1 N N N N 0 1 1 Modify command code to ,,';te, let SlI 
flag on. 

1 N N N N 1 a 0 Modify command code to multi-t'ock, 
set CC flag off. 

, N N N N 1 0 1 Modify command code to write, set CC 
flag off. 

1 N N N N 1 1 a Modify command code to multi-track, 
set CC flag off, SLI flag on. 

0 N N N N 0 0 1 Set SKIP flag an in CCW. 

0 N N N N 0 , a Set SLI flag on in CCW. 

0 N N N N 0 1 1 Set SLI and SK IP flag an in CCIN. 

0 N N N N 1 0 0 Set CC flag off in CCW. 

0 N N N N 1 0 1 Set CC flog off, SKIP flag on in CCW. 

0 N N N N 1 1 0 Set CC flag off, SLI flag on in CCW. 

0 N N N N 1 1 1 Set CC flag off, SLI and SK I P flog an 
in CCW. 

0 0 0 0 0 0 0 0 TIC to *- 32 

0 0 a 0 1 0 0 0 TIC to *- 2,4 

0 0 0 1 0 0 0 0 TIC to '- 16 

0 0 0 1 1 a 0 0 TIC to'- 8 

0 0 1 0 0 a 0 0 TIC to '- 0 

0 0 1 0 1 0 0 0 TICto*-+8 

0 0 1 1 0 0 0 0 TICto*r16 

0 0 1 , , 0 0 0 TICto--+24 
--

0 , 0 0 0 0 0 0 TIC to q 32 

o 2 3 4 5 6 7 

NOTE: NN NN::: bits 1 - 4 of the descriptor byte and is one of the 11 bit combinotions shown in 
Figure 7 under the column heading Field B. This field contains the relative 
pointer to the basic CCW (Figure 7) 

CC - Comr~and Chaining 
SLI - Suppress Length Indicatol 
SKIP - Suppress Transfer of Information to storage. 

Figure 10. D~M channel program descriptor bytes. 
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Descriptor Byte CCW Built Meaning 

X'07', &SEEKADR+l ,X'OO',6 Seek to the address specified in 
the user's track reference field. 

X'87' X'31', &SEEKADR+3,X'40',5 Search identifier equal the address 
specified in the user's track 
reference field. 

X'18' X'OS', Pointer to *-8 TIC to *-8. 

X'93' X '05' , &IOAREA +16, X '60' , Write the data portion of the 
Data length record from the IOAREA. 

X'9C' X'12', &IDLOC,X'OO',5 Read the count field into IDLOC. 

Figure 11. Example of DAM channel program for a W~I~E It macro. 

The following discussion describes how 
the DAM channel prograrr builder constructs 
a channel program for the given example. 

ExamEl~: write an undefined record 
referenced by 10 in the locaticn sFecified 
by the user's track-reference field, and 
return the ccrresponding track record 
identifier (CCHHR) in IDLOC (option). 

Figure 11 illustrates the CCWs needed 
for tbe complete channel program to 
accomplish this operation. In all, five 
CCWs are required. The first CCW (seek) is 
generated at assembly time and the 
remaining four CCWs are built using tbe 
string of descriptor bytes included as part 
of the DTF table for the WRITE 10 rr.acro. 
Refer to Figure 8. The descriptor string 
for the WRITE 1D macro is: 

X'8718939C' 

Except for the Seek CCW that is generated 
for any cbannel program at assembly time 
and never modified, each pair of 
hexadecimal characters (descriptor byte) 
corresponds to one CCW. Thus, X'S7' 
corresponds to the CCW to Search Identifier 
Equal as illustrated in part 1 ef the 
explanation that follows. 

The CCW chain is generated from the 
descriptor string in this erder: 

1. X' 87' (10000111): Figure 9 illustrates 
that the CCW for a descriptor byte with 
a B-field = 0000 is a Search Identifier 
Equal CCW. Figure 10 further 
illustrates that a descriptor byte with 
an A-field = 1 and a C-field = 111 
performs no modification of the basic 
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CCW. Therefore, the second CCW (the 
first being the Seek CCW) in the 
channel program CCW chain is an 
unmodified Search Identifier Equal CCW, 
X'31' ,&SEEKADR+3,X'40',5 (refer to 
Figure 11>. 

2. X'lS' (00011000): Because beth the A 
and C fields are all zeros (a 
characteristic of a descriFtcr byte 
used tc generate a TIC CCW), the second 
descriptor byte in the string generates 
a ~1C CCW for the third CCW in the 
channel program. Figure 10 illustrates 
that a descriptor byte of this kind 
with a B-field = 0011 sUFplies the CCW, 
~IC tc * - 8 (refer to Figure 11 fer 
generated CCW). 

3. X, 93' (10010011): The B-field = 0010 
in this descriptor byte indicates that 
the next CCW in the channel program 
chain ~ill be the third basic CCW 
(refer to Figure 9). Because the 
A-field = 1 and the C-field = 011, 
Figure 10 shows that the command code 
is modified to a WKITE and that the SLI 
(Suppress Length Indicator) bit is 
turned on. 

4. X'9C' (10011100): The B-field = 0011 
in the last descriptor byte indicates 
that the last CCW in the chain will be 
the fcurth basic CCW in Figure 9, Read 
Count into IDLOC. A descriptor byte 
with an A-field = 1 and a C-field = 100 
indicates that the command code is 
modified for a multitrack cperatien and 
that the command chaining bit is turned 
off to signify the end of the channel 
Frograrr (Figure 10). 
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MACRO 

[--- READ Fllename,ID 

YES 

UNDEF 

GENERATED 
CCWCHAIN 

X'31', FilenameF,X'40',5 

X'08',*- B 

X'12' ,FilenameK,X'40',8 

NO 

X'OE',]OAREAl +.o.,X'60',KL +DL :RDKD 

I 
X'92' ,IDlOC,X'20' ,5 IRD1D 

FIXUNB 

YES NO 

X'31'/SEEKADR~3/X'40',5 

X'OS',' - 8 , 
X'QE',IOAREAl +.6., X'40',KL +DLtRDKD , 
X'92',IDlOC,X'20',5 :RDID 

X'31', FilenameF ,X'40',5 
I 

:nc , 
IRDCNT , 

X'0E',IOAREA1-tll.,X'20',KL +DL :RDKD 

UNDEF 

X'31' , FilenameF ,X'40',5 

X'OS','-8 

X'12' I FilenomeK, X'40' ,8 

X'06',IOAREA 1 +KL, X'60' rOt 

X'92',IDLOC,X'20',5 

X'31' ,SEEKADR+3,X'40',S 

X'08',*-B , 
X'OE',IOAREAl +.o.,X'OO',KL +DL:RDKD , 

CHART A 

NO YES 

NOTES. 

1. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2, All CC .. ':,j ,r~s ARE PRECEDED BY THE 
FOLLOWING SEEK CCW 

,'07',SEEKADR+l,X'OO' 

3. IF BLKSILE Kl -DL THEN a - 0 
IF BLKSIZE > Kl -DL THEN I:J. -" a 

NO 

X l 31' ,SEEKADR+3,X'40',5 
I 
ISRCH 
I 

X'08',"-8 ITiC 
I 

X'06', IOAREA l+KL,X'40' ,D L IRDD , 
X'92', IDLOC,X'20',5 

X'06',IOAREA1+KL,X'20',DL 

I 

:TlC , 

I 
,RDID 
I 

IRDCNT , 
:RDD 

X'31',SEEKADR+3,X'40',5 

X'08',*-S 

X'06', IOAREAl +KL,X'OO' ,D L 

, 
;TlC 
I 
IRDD 
I 
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MACRO 

READ Fi lename ~ KEY 

UNDEF 

GENERATED 
CCW CHAIN 

X'39' ,SEEKADDR +3,X'4Q',4 

X'~I,*-8 

X'92', FilenameK,X'40',8 

X'A9' ,KEYARG,X'40' ,KL 

X'08',*-16 

X'06' ,IOAREAl +KV X'20',DL 

, 
,RDCNT , 
: SRCHKE , 
I TIC , 
: ROD 

YES 

X'39'. SEEKADR+3,X'40',4 

X'OB',*-8 

X'92', IDLOe,X'60' ,5 

X'A9', KEYARG,X'4Q', KL 

X'08',*-16 

X'06' .. IOAREA!TKl'X'OO', DL 

X'39', SEEKADR+3,X'40',4 

X'08',*-B :TlC 
, 

, 
:TlC , 
:RDID , 
:SRCHKE , 
:nc , 
:RDD 

X'92',FilenameK,X'40',B IRDCNT 

X'A9',KEYARG.X'40',KL :SRCHKE 

X'08',*-16 

X'06' .. IOAREA I +KL,X'20',DL 

UNDEF 

YES 

X '12' ,FilenomeK,X'4Q',8 

X'29' .KEYARG.X'40'.KL 

X'08','-16 

X'06',IOAREAI +KL.X'60'.DL 

X'92' .IDLOC.X'20'.5 

X'39' ,SEEKADR+3,X'40',4 

, 

, 
IRDID , 

ISRCHKE , 
X'08',*-8 :TlC 

X'06',IOAREAI+KL'X'OO', DL ; ROO , 
CHART B 

t!.Qill! 

I. SHADED AREAS - ASSEMBLY TIME 
UN SHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07' .. SEEKADR+l,X'OO',6 

X'29'. KEYARG ,X'40' .. Kl 

X'92',IDLOC,X'20' ,5 

X'12'. FilenameK,X'40',8 

X'29' ,KEYARG,X'40'.KL 

X'06', IOAREAI +Kl'X'20' ,DL 

, 
, SRCHKE , 
"TIC 
I 

:RDD 
I RDID , , 

'RDCNT 
I , 
I 
ITiC 
I 
,RDD 

I 

X'29', KEYARG ,X'40', KL 

X'08',*-8 

X'06' ,IOAREA 1 +KL,X'OO', DL 

I 
I 
'SRCH , 
:nc 
: RDD 
I 
I 
I 
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YES 

GENERATED 
CCW CHAIN 

'31' ,SEEKADR+3,X'40',5 

X'20',5 

MACRO 

WRITE Filename~ID 

NO 

YES 

YES NO 

X'31' ,SEEKADR +3,X'40',S 

X'OO',*-8 , 
X'OD',IOAREAl +.&.,X'50',KL +DL IWRKD 

I 
X'31 ',SEEKADR +3,X'4Q',5 ISRCH 

I 

X'08',*~8 :TIC 

X'OE',IOAREAl +A,X'50',KL +DL :RDKD 

X'92' ,IDLOC.X'20',5 

X'31' ,SEEKAOR+3,X'4Q',5 

X'OO',"'-8 

X'31',SEEKADR+3,X'40' ,5 

X'OO',"'-8 
I 
!TlC 

, 
IROID 

X'Qf',lOAREAl +A,X '30',KL +DL IROKD 

UNDEF 

YES 

X'31', SEEKADR+3, X'40',5 ;SRCHIDE 87 
I 

X'OS', *-8 mc , 
X'OS', IOAREA I +KL,X'70',DL :WRD 

I 
X'31 ' , SEEKADR+3,X'40',5 ISRCHIOE 

I 

X'OS', *-8 :TlC , 
X'06', lOA REAl +K L,X'70' ,DL IROD 

I 
X'92',IDlOC,X'20',5 ~RDIO 9E 

'TIC 
I 

X'OE',IOAREAl +A,X'lO',KL +DL :RDKD 

CHART C 

~ 
1. SHADED AREAS - ASSEMBLY TIME 

UN SHADED AREAS - EXECUTE TIME 

2. ALL CON CHAINS ARE PRECEDED BY 
THE FOLLOWiNG SEEK CCW, 

X'07',SEEKADR+l,X'OO' ,6 

3. IF BLKSIZE " KL + DL THEN A = 0 
IF BLKSIZE > KL + Dl THEN 4 '" B 

FIXUNB 

X'31' ,SEEKADR+3,X'4Q',5 

X'08',---8 

X'OS', IOAREA I +KL' X'50'. DL 

X'31', SEEKADR+3,X'40',5 

X'08','-B 

X'06',IOAREA1+Kl +X'50', DL 

X'92',IDLOC,X'20',5 

" SEEKADR+3, X'40',5 

X'Q6',IOAREAl +K l ,X'30',DL 

ITiC 
I 

;wo 
, 
IROID 

X'3l " SEEKADR.+3,X'40',5 

X'08', "'-8 

X'05', IOAREAl +K L,X'50',DL 

X'31',SEEKADIt+3,X'40',5 
I 

X~',~8 :rlc 

X'06 ' , IOAREAl +KL,X'lO',DL ;RDD 
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MACRO 

WRITE Filename,ID(Continued) 

UNDEF 

GENERATED 
ccw CHAJN 

X'31 ',SEEKADR-t-3,X'40',5 :SRCHI 
I 

'08',*-8 :TlC 
I 

'OD',lOAREAl -ic.,X'70',KL +D L :WRKD 

X'92', IDlOC,X'20',5 :RDID 

YES 

FIXUNB 

YES 

X'3! 'f SEEKADR+3,X'40',5 

X'92', IDlOC,X'20' ,5 

X'31 ',SEEKADR"13,X'40',5 :SRCHI 
, 
ITIC 
I 

X'OD',IOAREAl if).,X'30',K l +D L :WRKD 

NO 

No Verify 

NO 

UNDEF 

YES NO 

X'31', SEEKADR+3,X'40',:J ;SRCHIDEI 

ITIC 

:WRD I X'05', IOAREA l-"-Kl_ X'70', Dl 

;RDID X'92', IDlOC,X'20',S 

: SRCHIDE 
, 
!TlC 
I 

X '00', IOAREA 1 +ll.,X'l 0', Kl I DL :WRKD 

CHART 0 

YES 

NOTES, 

1. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED 
BY THE FOllOWING SEEK CCW 

X'07',SEEKADR+l ,X'DO',6 

3, IF BLKSIZE:= KLi-OL THEN A = 0 
IF BLKS!ZE > KL+Dl THEN.6. '-" 8 

FIXUNB 

NO 

X'31', SEEKADR~3,X'401 ,5 
, 

X'OB',*-B ITiC 
I 

X'OS', IOAREA I +K l ,X'50', DL IWRD , 
X'92',IDlOC,X'20',5 :RD!D 

I 

ITIC 
I 

X'05',IOAREAl 'KL,X'30',Dl 
I 
IWRD 

X'31 J ,SEEKADR+3,X'40' ,5 

X'08', ~-8 

X'05', lOA REA J+Kl,X'JO', DL ;WRD 



t:l .... 
to! 
m 
() 
rt 

:l:' 
() 
() 

m 
[I) 
[I) 

~ .... 
I-' 
m 
CIl 

.a::­
U> 

-
":I .... 

10 
c: 
to! 
m 
I-' 
t..l 

CJ 
OJ" 
:s 
() 
::r 
III 
;:l 
;:l 
m 
I-' 

'0 
to! 
0 

10 
to! 
III 
a 
[I) 

..... 
Ul 

0 

'"" 
I-' 
.a::-

~ 
o 
Ii: 

'" ~ 
o 

YES 

MACRO 

WRITE FHename, KEY J 

UNDEF 

GENERATED 
CCW CHAIN 

X'39', SEEKADR+3, X '40',4 

X'08',*-B 

X'92' I FILENAME. K,X'40',8 

X'A9', KEYARG, X'40', KL 

X'OB',*-16 

X'05',IOAREA 1 +Kl,X'70', DL 

X'29', KEYARG,X'4Q',KL 

X'OS', "'-8 

X'06', IOAREA 1 +Kll X'30' IDl 

NO 

YES 

FIXUNB 

YES 

---

X'39', SEEKADR-I3,X'40',4 

X'DS', "-8 

X'92', IDlOC,X'60',5 

X'A9' ,KEYARG,X'40',KL 

X'OB',*-16 

NO 

, 
:RDID , 
,SRCHKE , 
'TIC , 

X'05',IOAREA1+K-tr X 'SO',DL 

X'29' ,KEYARG,X'40',KL 

:WRD , 
:SRCHKE , 

X'OS',"'-8 ,TIC 

X'06', IOAREAl +KL,X'IO' I DL 

X'39', SEEKADR+3, X'40',4 iSRCHHAE 
1 

X'OS', *-8 ITIC 
I 

X'A9',KEYARG,X'40' ,K L :SRCHKE , 
ITiC 

'WRD , 
X'29' ,KEYARG,X'40'/KL 

, 
ISRCHKE , 

X'OS', *-8 ITiC 
I 

X'06',IOAREAl +KL,X'30' IDL :RDD 

A7 

15 

YES 

UNDEF 

X'29', KEYARG,X'40',KL 

X'OB',"-B 

X'05',IOAREA1+KL,X'70',Dl 

X'29', KEYARG ,X'40', KL 

X'08',*-8 

X'06', IOAREA 1 +KL, X'70' ,DL 

X'92',IDLOC,X'20',5 

X'39' ,SEEKADR+3, X'40',4 
I 

X'08',*-8 ;TJC 
I 

NO 

, 
II{DO , 
'RDID , , 

X'A9' ,KEYARG,X'4Q' ,K L ISRCHKE 
I 

:nc , 
X'OS', IOAREAl +K L,X'50',DL lWRD 

I 
X'29' ,KEYARG,X'40',KL ISRCHKE 

I 
X'08',*-8 Inc 

I 

X'Q6',IOAREA 1 +Kl'X'lO' ,OL 
, 
IROD 

CHART E 

'8F 

15 

NOTES 

1. SHADED AREAS - ASSEMBLY TiME 
UNSHADED AREAS - EXECUTE TiME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW 

X'07' ,SEEKADR+l ,X'OO',6 

YES 

FIXUNB 

X'29', KEYARG,X'40',K L 

X'08',*-8 

X'05'/IOAREAl +K L,X'50',DL 

X'29', KEYARG, X'40', KL 

X'OS',*-8 

X'06',IOAREA 1 +KL/X'50', DL 

X'92',IDLOC,X'20' ,5 

X'29' I KEYARG ,X'40', KL 

X'OS', *-S 

X'OS',IOAREA1+KL,X'70',DL 

X'29',KEYARG,X'40' ,Kl 

X'08',*-8 

X'06', IOAREA 1 +KL,X'30', DL 

, 
,nc 
I 

NO 

, 
:RDD , 
:RDID , 

: RDD 

X'29',KEYARG,X'40', KL 

X'08',*-S 

X'05', 10AREA 1 +KL,X'50' ,D L 

X'29', KEYARG, X'40', Kl 

X'08',*-B 

X'06', IOAREA 1 +KL,X'10' ,DL 

, 
tTiC , 
IWRD , 
:SRCHKE 
I 
tTlC 
, 
I RDD 
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MACRO 

WRITE Filename, KEY (Continued) 

YES 

UNDEF 

GENERATED 
CCW CHAIN 

x'39' I SEEKADR+3,X'40',4 

X'OS' 1 *-8 

X'92',FILENAME.K,X'40',B 

X'A9',KEYARG, X'40', Kl 

X'OS',*-16 

X f05', IOAREA'+ Kl t X'30',Dl 

NO 

, 
fTIC , , 
IRDID 

:SRCHKE , 
'TIC , 
:WRD 

YES 

FIXUNB 

YES NO 

X'39' ,SEEKADR+3,X'40',4 

X'08' I "'-8 

X'92',IDLOC,X'60',5 :RDID , 
X'A9' I KEVARG I X '40' I KL !SRCHKE 

X'OB',*-J6 :TlC , 
X'05',IOAREAl +Kl,X'lO',Dl :WRD 

X'39', SEEKADR+3,X'40',4 

X'A9', KEYARG,X'40'j Kl 

X'08', '·8 

X'05'riOAREA 1+Kl,X'30',DL 

, 
jSRCHKE , 
:T1C , 
~WRD 

NO VERIFY 

NO 

UNDEF 

YES 

X'29' ,KEYARG,X'4Q' ,Kl 

X'OO',*-8 

X'05', IOAREAl +KL,X'70' ,DL 

X'92' I JDlOC, X'20' ,5 

X'39' I SEEKADR+3, X'40' ,4 

X'OS' f IOAREA 1 +Kl,X'lO' ,Dl 

CHART F 

~ SRCHKE 
, 
ITiC 
I 

:WRD 

NO YES 

NOTES, 

J. SHADED AREAS - A55EMBL Y TIME 
UNSHADEO AREAS - EXECUTE TIME 

2. All CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'08', SEEKADR+J ,X'OO', 6 

, 
I 

I 

NO 

X'29' ,KEYARG,X'4D', Kl ! SRCHKE 
I 

X'DB', *-8 :TlC 
X'05 1, IOAREAJ +K l ,X'50 J ,Dl 

, 
IWRD , 

X'92',IDlOC,X'20',S 

X'29', KEYARG,X'40', Kl 

X'05', lOA REA 1+Kl,X'30', Dl 

, , 

IRDID 
I 

:SRCH , 
,TIC 
I 

IWRD 
I 

X'29', KEYARG,X'40', KL 

X'08',*-8 

X'OS', IOAREA I +Kl,X'lO' ,Dl 

, 
1 SRCHKE , 
;TlC , 
:WRD 
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MACRO 

WRITE Filename,RZERO J 

TEST BYTE 

GENERATED 
CCW CHAIN 

X'31', FilenameF ,X'40',5 

X'08', *-8 

X'l J I, FilenomeB+32, X'CO',8 

X'31 " Fi lenomeF I X'40', 5 

X'08' 1*-8 

X'OS', F,ienoMeK,X'lO' ,8 

;TlC 
I 

'WRD 

MACRO 

WRITE Filename,AFTER ~ -] 

(READ RZERO) 

X'31 t, FI!enameF ,X'40', 5 

X'08',*-8 

X'06', FilenameK,X'OO',8 

X'3J', FlIenomeF, X'40', 5 

X'OB', '-B 

X'05', FilenameK, X'50',8 

X'31', SEEKADR+3, X'40',5 

X'OB','-8 

YES 

ISRCHIDE 
I 
I 
Inc 
I 

'WRD 
I 
'SRCHIDE 
I 

ITIC 
I 

X'lO', 10AREA1, X'SO',C +-KL +DL :WRCKD 

X'31', Fi lenomeF, X'40' ,5 

X'08',"-8 

X'06', FiienameK,X'50',8 

X'31', SEEKADR'f3, X'4Q' ,5 

X'OB','-8 

X'l E' ,IOAREA 1 ,X'lO',C-tK L +DL 

CHART G 

:SRCHIDf 

me 
I 

IRDD 
I 

:SHCHID 

:TIC 
I 
IRDCKD 

RECFORM 

NOTES 

1. SHADED AREAS-ASSEMBLY TIME 
UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED 
BY THE FOLLOWING SEEK CCW, 

X'Oll, SEEKADR+l , X'OO' ,6 

(READ RZERO) 

X'31', FilenameF ,X'40',5 

X'OS', *-8 

X'06' I FilenameK,X'OO',8 

X '31', FileoomeF I X '40',5 

X'OS', *-8 

X '05', Fi JenameK, X [50',8 

X'31 'I SEEKADR+3,X'40',5 

X'OB',*~8 

X'l D', IOAREAl ,X'lO' ,C+KL+Dl 

, , 
:TlC 
I 
RDD 

:SRCHIDE 
I 

ITiC 
I 
IWRD 
I 
ISRCHIDE 
I 

!rIC 

I 
,WRCKD 

I 
I 
I 
I 
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MACRO 

READ Filename, ID J 

GENERATED 
CCW CHAIN 

X'3J'T SEEKAD R+3,X'40',5 

X'08', *-8 

X'OE' ,.KEYARG,X'EO' rKL 

X'06' , lOA REA, X'60', BLKSIZE 

X'92',IDLOC,X'20',5 

NO 

I SRCHIDE 
I 
I TIC 
I 
IROKD 
I 
IROD 
1/ 

ID 

YES 

SPNUNB 

YES NO 

X'31', SEEKAD R+3, X'40',5 

X'OS'/ *-8 

X'OE',KEYARG ,X'EO',K l 

X'06' f IOAREA, X'60' r BLKSIZE 

X'92',IDlOC, X'20',5 

X'31't SEEKADR+3,X'40',5 

X'08', *-8 

X'OE',KEYARG,X'EO' ,Kl 

X'06', lOA REA, X'20', BLKSIZE 

ROID 

SRCHIDE 
I 

: TIC 

I ROKD 
I 
I ROD 

NO 

VARUNB 

YES 

X'31' ,SEEKADR+3,X'40',5 

X'OS', °-8 

X'06', lOA REA, X'60', BLKSIZE 

x'n' ,IDLOC,X'20',5 

NO 

X'31', SEEKADR+3, X'40',5 

X'OS', *-8 

,SRCHIDE 

I TIC 
I 

X'OE',KEYARG,X'EO', KL 

X'06',IOAREA,X'20',BLKSIZE 

CHART I 

I ROKD 
I 
IRDD 

SPNUNB 

YES 

X'31 I, SEEKADR+3, X'40'.5 

X'OS', *-8 

X'06', IOAREA, x'60' ,BLKSIZE 

X'92'~ IDLOC,X'20',5 

X'31',SEEKADR+3,X'40',5 

X'08', *-8 

X'06', IOAREA, X'20' ,BLKSIZE 

I 
I 

NO 

I TIC 

I ROD 
I 
I RDID 

NOTES, 

I. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS- EXECUTE TiME 

2. ALL CCW CHAINS ARE PRECEDED BY THE 
FOLLOWING SEEK CCW, 

X·07',. SEEKADR+J, X'OO',. 6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS IN THE ROCNT 
CCW (DESCRIPTOR BYTE 9E) IS 

Filename. I 

INSTEAD OF IDLOC. 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECOROS AND THE BYTE COUNT (BLKSIZE) FOR 
THE ROD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY. 

X'31',5EEKADR+3,X'40',5 

X'08',*-8 

X'06', IOAREA, X'20' ,BlKSIZE 

I SRCHIDE 

:TIC 

:ROD 
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MACRO 

READ Fi lename, KEY 

VARUNB 

YES NO 

GENERATED 
CCW CHAIN 

X'39' ,SEEKADR+3,X'40' ,4 ell ,,",,.-0 1;; o A X'92',IDLOC,X'60',5 

~ 8 X'A9',KEYARG,X'40',KL 

6 10 X'08',*-16 

X'06',IOAREA,X'20', BLKSIZE 16 

YES 

sPNUNB 

YES NO 

X'39', SEEKAD R+3, X '40',4 SRCHHAE 

X'OS', *-8 TIC 

X'92', IDlOC,X'60', 5 RDID 

X'M', KEYARG,X'60' ,KL SRCHKE 

X'OB',*-16 TIC 

X'06',IOAREA,X'20', BLKSIZE RDD 

X'39', SEEKADR+3, X'40',4 

X'OS', *-8 

X'A9', KEYARG, X'40',KL 

X'08',*-8 

X'06',IOAREA, X'20', BLKSIZE 

'5'1-'1 

I 
ITiC 
I 
I SRCHKE 
I 
ITiC 
I 
IRDD 

NO 

VARUNB 

YES NO 

X'39',sEEKADR+3, X'40' ,4 I sRCHHAE A7 
I 

X'OS', *-8 Inc 
I 

X'29', KEYARG,X'40', KL IsRCHKE 
I 

X'OS', *-8 I TIC 
I 

X'06', IOAREA, X'60', BlKSIZE IRDD 
I 

X'92' ,IDLOC,X'20',5 I RDID 9E 

X'39' I SEEKARD+3,X'40',4 i SRCHHAE A7 

X'OB', '-8 iTiC 

X'A9', KEYARG ,X'60', KL : SRCHKE 

X'08' .. *-8 I TIC 
I 

X'06',IOAREA, X'20' I BLKS/ZE I RDD 

CHART J 

SPNUNB 

YES NO 

X'39' I SEEKADR+3,X'40',4 I 
I 

X'08', *-8 I TIC 
I 

X'29',KEYARG,X'60', KL : sRCHKE 

X'OS', *-8 I TIC 

X'06', IOAREA,X'6Q' I BLKSIZE lRDD 

I 
X'92',IDLOC,X'20',5 I RDID 

X'39' I SEEKADR+3, X'40',4 i sRCHHAE 

X'OB', *-8 : TIC 

X'29', KEYARG, X'40', KL IsRCHKE 
I 

X'08',*-B I TIC 
I 

X'06', IOAREA, X'20', BLKSIZE I RDD 

~, 

1. SHADED AREAS - ASSEMBLY TIME 
UNsHADED AREAs- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07',SEEKADR+l,X'OQ',6 

3. If RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS Of THE sRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
WILL BE CHANGED TO, 

SRCHHAE - Filename.S+3 

RDCNT - Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE (0), THE CCW'S IN 
THE CHAINS ARE MODifiED fOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKsIZE) FOR 
THE RDD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY. 

X'39' ,Si:'EKADR+3, X'40',4 ISRCHHAE 
I 

X'08',*-8 I TIC 
I 

X'29' ,KEYARG I X'60', Kl IsRCHKE 
I 

X'08',*-B ITiC 
I 

X'06', IOAREA, X'20', BLKSIZE IRDD 
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MACRO 

WRITE Filenome, 10 ~-I 

VARUNB 

YES NO 

GENERATED 
CCWCHAIN 

X'31',SEEKADR+3,X'40',S SRCHIDE 

X'08',* ... e TIC 

X'OD',KEYARG,X'6Q',KL WRKD 

X'OS',IOAREA,X'4Q',8lKSIZE WRD 

X'3] ',SEEKADR+3,X'40' ,5 SRCHIOE 

X'08',*-8 TIC 

X'OE', KEYARG,X'FO' ,KL ROKD 

X'06' ,IOAREA,X'SO', BLKSIZE ROD 

X'92', IDLOC,X'2Q',5 ROID 

YES 

SPNUNB 

YES 

X'3I', SEEKADR+3,X'40',5 

X'08',*-8 

X'06',IOAREA,X'OO',8 

X'JI', SEEKADR+3,X'40',5 

X'08',*-8 

X'OD' ,KEYARG,X'60',KL 

X'OS',IOAREA,X'40',BLKSIZE 

X'3l', SEEKADR+3,X'40 I ,5 

X'OS',*-8 

X'OE',KEYAItG,X'FO',KL 

X'Q6', IOAREA, X'SO', BLKSIZE 

X'92',IDLOC,X'20',S 

SRCHIOE 

TIC 

RDD 

SRCHIDE 

TIC 

WRKD 

WRD 

SRCHIDE 

TIC 

ROKD 

ROD 

ROID 

SRCHIOE 

TIC 

X'OO' ,KEYARG,X'60' ,KL WRKD 

X'OS' ,I OAREA,X' 40' ,BLKSI ZE WRO 

SRCHIDE 

TIC 

X'OE',KEYARG,X'FO',KL RDKD 

X'06',IOAREA,X'IO',BLKSIZE ROD 

NO 

VARUNB SPNUNB 

YES NO 

X'3l' ,SEEKADR+3,X'40',5 

::HIOEIII 

I X'31',SEEKADR+3,X'4O',S SRCHIDE 

X'08',* ... S X'08',*-8 TIC 

X'05', IOAREA, X'4Q', BlKSIZE X'06',IOAREA,X'OO',S RDD 

X'31',SEEKADR+3,X'40' ,5 SRCHIDE 
X'31' ,SEEKADR+3,X'40',5 SRCHIDE 

X'08',*-8 TIC 
TIC 

X'06', IOAREA,X'SO', BLKSIZE RDD 
X'OS', IOAREA,X '40', BLKSIZE WRO 

X'92',IDLOC,X'20',5 ROID 
X'31', SEEKADR+3, X'40',5 SRCHIDE 

X'OS',*-S TIC 

X'06', IOAREA,X'50', 8lKSIZE ROD 

9E X'92', IDlOC,X'20",5 ROID 

X'31', SEEKADR+3,X'40',5 I SRCHIDE I I I X'31',SEEKADR+3,X'4O',S SRCHIDE 

X'OS',*-8 : TIC X'08' *-8 TIC 

! RDD X'05': IOAREA. X'4Q'. 8LKSIZE X'06',IOAREA,X'OO',8 WRD 

SRCHIDE 
X"31', SEEKADR+3, X'40',5 SRCHIDE I 

I X'OS','-S : TIC 
TIC I 

15 X'06', 100REA,X' 10', 8LKSIZE I ROD 
X'OO',KEYARG,X'6Q',KL WRKD 

X'OS', IOAREA,X'40',BLKSI ZE WRO 

X '31', SEEKAD R+3,X'40',5 SRCHIDE 

X'OS',*-S TIC 

X'OE', KEYARG,X'FO' ,KL ROKD 

X'06',IOAREA,X'10' ,8lKSI ZE ROD 

~, 

I. SHADED AREAS - ASSEMBLY TIME 
UN SHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'D7', SEEKADR+l ,X'OO',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESS OF THE RDCNT 
CCW (DESCRIPTOR BYTE 9E) IS 
CHANGED TO, 

Filename.1 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFIED FOR MULTI SEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 
THE RDD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY. 

I 
X'3l' ,SEEKADR+3,X'40',5 i SRCHIOE 

X'OB',*-a : TIC 
I 

X'06',IOAREA,X'OO',8 I RDD 

I I 

X'31 ',SEEKADR+3,X'40' ,5 SRCHIDE 

X'08I ,*-8 TIC 

X'05',IOAREA, X'40', BLKSIZE WRD 

X'31',SEEKADR+3,X'40' ,S SRCHIDE 

XI{)8',*-8 TIC 

X'Q6',IOAREA, X'IO'. BLKSIZE RDD 
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MACRO 

WRI TE Filename, 10 

GENERATED 
CCWCHAIN 

VARUNB 

X'3l', SEEKADR+3,X'40',5 

X'08',*-8 

X'OD',KEYARG,X'60',KL 

X'OS',IOAREA, X'40',8LKSIZE 

X'92',IDLOC,X'20' ,5 

I SRCHIDE 
I 
I TIC 
I 
I WRKD 
I 
IWRD 
I 
I RDID 

SPNUNB 

X'31', SEEKADR+3,X'401,5 

X'08', *-8 

X'06',IOAREA,X'OO',8 

X'31' ,SEEKADR+3,X'40',5 

X'OB',*-e 

X'OD',KEYARG,X'60',KL 

X'05',IOARfA,X'40',BLKSIZE 

I SRCHIDE 
I 
I TIC 
I 
I ROD 

X'92',IDLOC,X'20',S ~ ReiD 

I 

SRCHIDE 

TIC 

I WRKD 
I 

X'05',IOAREA,X'00',BLKSIZE I WRD 

VARUNB 

X'31' ,SEEKAOR+3,X'40',5 

X'08',*-a 

X'05', IOAREA,X'40' ,BLKSIZE 

X'92',IDLOC,X'20',5 

X'3l', SEEKADR+3, X'40',5 

X'08',*-B 

X'06',IOAREA,X'00',8 

X'31',SEEKADR+3,X'40' ,5 

X'OS',"'-8 

X'OD',KEYARG,X'60',KL 

X'05',IOAREA,X'OO',BLKSIZE 

CHAIIT L 

SPNUNB 

Xl3l', SEEKADR+3,X'4Q',S I SRCHIDE 
I 

X'OS',··B I TIC 
I 

X'06', IOAREA,X'OO',8 I RDD 

X'Jl', SEEKADR+3,X'40',5 i SRCHIDE 
I 

X'08'.,*-8 I TIC 
I 

X'OS', IOAREA, X'40', 8LKSIZE IWRO 
I 

X'92', IDLOC,X'20',5 I ROID 

X'05', 100REA., X'OO',BLKSIZE 

NOTES, 

I. SHADED AREAS - ASSEMBLY TIME 
UNSHADED AREAS - EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY THE 
FOLLOWI NG SEEK CCW, 

X'071 ,SEEKADR+l ,X'OOI,6 

3. IF RELATIVE ADDRESSING I S USED, 
THE DATA ADDRESS IN THE ROCNT 
CCW IS CHANGED TO, 

Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITIALLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFI ED FOR MULTI SEGMENT 
RECORDS ARE THE BYTE COUNT (BLKSIZE) FOR 
THE RDD AND WRO CCW'S WILL BE CHANGED 
ACCORDINGLY • 

X'3l ', SEEKADR+3,X'40',5 I SRCHIDE 
I 

X'O&',*-B ITIC 
I 

X'06 I ,IOAREA,X'OO',8 I RDD 

I 

X'3l', SEEKAOR+3,X'40',5 r SRCHIDE 

X'OS',*-8 
I 
I TIC 
I 

X'OS', IOAREA,X'OO', BLKSIZE I WRD 

I 
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,- - WRITE Filename,KEY 

C/) 

"- I-' 
<: '" C/) . 
I:"i 
H t:! 
0 ~ 
() :3: 
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n VARUNB 

<: ;:T 
0 III 
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==I CD 
CD I-' 

W 'tl YES 
H 

t:! 0 
~ o.Q 
~ H 

III 
QJ ~ 
ts CIl 
C. 

H I-' 
C/) 

'" ~ 

X'39' ,SEEKADR+3,X'40 ,4 : SRCHHAE 

X'OS', *-8 TIC 

:3: 0 X'92',IDlOC,X'60',S RDID 
I-h 

I-' 
X'39',KEYARG,X'40',K l SRCHKE 

"'" X'08',*-16 TIC 

X'OS',IOAREA,X'40',BlKSIZE WRD 

X'29',KEYARG,X'60',KL SRCHKE 

x'os','-a TiC 

X'06',IOAREA,X'IO',BlKSIZE ! ROD 

SPNUNB 

X'39', SEEKADR+3,X'40',4 I SRCHHAE 

X'08', 'It_8 : TIC 

X'92' ,IDlOC,X'60',5 : RDID 

X'A9' ,KEYARG,X'60' ,K l i SRCHKE 

X'08',*-16 I TIC 
I 

X'Q6',IOAREA,X'OO' ,8 I ROD 
I 

X'A9' ,KEYARG,X'60' ,K l i _RCHKE 

X'08',*-8 : TIC 

X'OS', IOAREA,X'40', BLKSIZE iWRD 

X'29' ,KEYARG,X'6Q' ,KL : SRCHKE 

X'OS', *-8 : TIC 

X'06', IOAREA,X'l 0', BLKSIZE I RDD 

X'39', SEEKADR+3,X'40' ,4 

X'08',*-8 

X'39' ,KEYARG,X'40' ,KL 

X'OB', *-8 

X'OS', IOAREA,X'40', BlKSIZE 

X'29' ,KEYARG,X'60' ,KL 

X'08', "'-8 

X'06' ,IOAREA,X'IO', BlKSIZE 

I SRCHHAE 
I 
I TIC 
I 
I SRCHKE 

I TIC 
I 
I WRD 
I 
I SRCHKE 

I TIC 
I 
I ROD 

VERIFY 

NO 

VARUNB 

YES NO 

X'39'. SEEKADR+3,X'4O',4 ; SRCHHAE 

X"OS','-8 TIC 

X'29',KEYARG ,X'60',Kl SRCHKE 

X'08', *-8 TIC 

X'OS',IOAREA,X'40',BlKSIZE WRD 

XJ29',KEYARG,X'60',KL SRCHKE 

X'OS', *-8 : TIC 

X'06',IOAREA,X'50',BlKSIZE : ROD 

X'92',IDLOC,X'20',S I RDID 

X'39' I SEEKADR+3,X'4Q',4 

X'OB' ,*-8 

X'92' ,IDLOC,X'60',5 

X'A9' ,KEYARG,X'60' ,KL 

X'08',*-16 

X'06' ,IOAREA,X'OO',8 

X'A9',KEYARG,X'60' ,KL 

X'08',*-8 

X'OS', IOAREA,X'40', BlKSIZE 

X'29' ,KEYARG,X'60' ,5 

X'Q6' ,IOAREA,X'l 0', BLKSIZE 

CHART M 

SRCHHAE 

TiC 

RDID 

SRCHKE 

SRCHKE 

TIC 

WRD 

SRCHKE 

YES NO 

X'39' ,SEEKADR+3,X'40',4 : SRCHHAE 

X'OS', *-8 I TIC 
I 

X'29', KEYARG ,X'60',K L I SRCHKE 
I 

X'08',*-S I TIC 
I 

X'06' ,IOAREA,X'00',8 I ROD 
I 

i 
X'29',KEYARG,X'60' ,K l I SRCHKE 

I 
X'OB',*-8 I TIC 

I 
X'06', IOAREA,X'40', BlKSIZE IWRD 

X'29',KEYARG,X'60',Kl : SRCHKE 

X'08', *-8 : TIC 

X'06',IOAREA,X'50' ,BLKSIZE : ROD 

X'92',IDLOC,X'20',5 

X'39' , SEEKADR+3, X '40' ,4 

X'Q8', ><-8 

X'29' ,KEYARG,X'4Q'.KL 

X'OS', *-8 

X'05',IOAREA,X'40' ,BlKSIZE 

X'29' ,KEYARG,X'60' ,K L 

X'08', *-8 

X'06' ,IOAREA,X' 10', BlKSIZE 

I RDID 

SRCHHAE 

TIC 

SRCHKE 

TIC 

WRD 

SRCHKE 

I TiC 
I 
I ROD 

~, 

I. SHADED AREAS - ASSEMBLY TIME 
UN SHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07', SEEKADR+I, X'OO' ,6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESSES IN THE SRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TO, 

SRCHHAE- Filename.S+3 

RDCNT - Filename. I 

4. THE CCW CHAI NS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIAllY GENERATED 
FOR SI NGlE SEGMENT RECORDS (TYPE 00). 
THE CCW'S IN THE CHAINS ARE MODI FlED 
FOR MUlTISEGMENT RECORDS AND THE BYTE 
COUNT (BlKSIZE) FOR THE ROD AND WRD 
CCW'S WILL BE CHANGED ACCORDINGLY. 

X'39' ,SEEKADR+3,X'4Q',4 

X'OS', *-8 

X'29' ,KEYARG,X'60' ,Kl 

X'OS', *-8 

X'06' ,IOAREA,X'00',8 

X'29' ,KEYARG,X'60' ,Kl 

X'05',IOAREA,X'4Q', SLKSIZE 

X'29' ,KEYARG,X'60' ,K l 

X'06',IOAREA,X'I 0', BLKSI ZE 

I SRCHHAE 
I 
I TIC 
I 
I SRCHKE 
I 
I TIC 
I 

ROD 

SRCHKE 

TIC 

WRD 

I SRCHKE 
I 
I TiC 
I 
I ROD 
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MACRO 

WRI TE Filename, KEY 

YES 

GENERATED 
CCWCHAIN 

VARUNB 

X'39',SEEKADR+3,X'40',4 

X'08',* ... a 

X'92', IDLOC,X'60' ,5 

X'A9',KEYARG,X'40',K l 

X'08',*-16 

X'05',IOAREA,X'OO',8LKSIZE 

SPNUNB 

X'39', SEEKADR+3,X'40',4 

X'92',IDLOC,X'60',5 

X'A9', KEYARG ,X'60', KL 

X'08',*-16 

X'06', IOAREA, X'OO' ,8 

X'A9',KEYARG,X'60',KL 

NO 

RDD 

I SRCHKE 
I 

X'OS', IOAREA,X'OO' ,BLKSIZE 

I TIC 
I 
IWRD 

X'39' I SEEKAD R+3, X'40',4 

X'OS\*-B 

X'A9',KEYARG,X'4Q',KL 

X'08',*-8 

X'OS',IOAREA,X'OO',BLKSIZE 

I SRCHHAE 
I 

: TIC 

I SRCHKE 
I 
I TIC 
I 
IWRD 

No VERIFY 

NO 

VARUNB 

YES NO 

X'39' ,SEEKADR+3,X'40' ,4 SRCHHAE 

X'08',*-B TIC 

X'29',KEYARG,X'4Q',K l SRCHKE 

X'08',*-8 TIC 

X'05',IOAREA,X'40',BLKSIZE WRD 

X'92',IDLOC,X'20',5 

X'39', SEEKAO R+3, X'40',4 

X'08',*-a 

X'92',IDLOC,X'60',5 

X'A9', KEYARG ,X'60', KL 

X'OS',*-16 

X'06',IOAREA,X'OO',B 

X'A9',KEYARG,X'6Q',KL 

X'OS', *-8 

X'05',IOAREA,X'OO', BLKSIZE 

CHART N 

i 

RDID 

TIC 

RDCNT 

SRCHKE 

TIC 

RDD 

SRCHKE 

I TIC 
I 
IWRD 

YES NO 

~'~ ;"~"H~" , " 
I 

18 X'08',*-8 I TIC 
I 

X'29' I KEYARG,X'60', KL I SRCHKE 
I 

18 X'08',*-8 I TIC 
I 

14 X'06',IOAREA,X'OO',B I RDD 

X'29' ,KEYARG,X'60',KL SRCHKE 

X'08',*-a TIC 

X'OS', IOAREA,X'40', BLKSIZE WRD 

X'92 I , IDLOC,X'20',5 

X'39',SEEKADR+3,X'40',4 

X'08',*-8 

X'29',KEYARG ,X'40', KL 

X'08',*-a 

X'05',IOAREA, X'OO', BLKSIZE 

RDID 

SRCHHAE 
I 
I TIC 
I 
I SRCHKE 
I 
I TIC 
I 
I WRD 

~, 

1. SHADED AREAS -ASSEMBLY TIME 
UNSHADED AREAS- EXECUTE TIME 

2. ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW, 

X'07', 5EEKADR+l,X'OO',6 

3. IF RELATIVE ADDRESSING IS USED, 
THE DATA ADDRESSES IN THE SRCHHAE 
CCW AND THE RDCNT CCW RESPECTIVELY 
ARE CHANGED TO, 

SRCHHAE- Filename. 5+3 

RDCNT - Filename. I 

4. THE CCW CHAINS SHOWN FOR SPNUNB 
RECORDS ARE THOSE INITIALLY GENERATED 
FOR SINGLE SEGMENT RECORDS (TYPE 00) • 
THE CCW'S IN THE CHAINS ARE MODIFIED 
FOR MULTISEGMENT RECORDS AND THE BYTE 
COUNT (BLKSIZE) FOR THE RDD AND WRD 
CCW'S WILL BE CHANGED ACCORDINGLY. 

X'39', SEEKADR+3,X'40',4 

X'os',*-s 

X'29' ,KEYARG ,X'60', KL 

X'OB',*-B 

X'06', IOAREA, X'OO',B 

X'29', KEYARG ,X'60', Kl 

X'08',*-8 

X'05',IOAREA,X'OO', BLKSIZE 

I SRCHHAE 
I 
: TIC 

: SRCHKE 
I 

TIC 

""D 

: SRCHKE 

: TIC 
I 
IWRD 
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MACRO 

WRI TE Filename,AFTER 

x'os·, ..... a 

GENERATED 
CCWCHAIN 

X'06' ,Filename. K,X'OO',8 

X'31' ,Filename. F,X'40',5 

X'OB',*-B 

X'05' ,Filename. K,X'40',B 

X'31',SEEKAOR+3,X'4Q',5 

X'os',"' ... a 

X'lD',Filename.C,X'EO',8 

X'OD',KEYARG,X'EO',Kl 

SRCHIDE 

TIC 

RDD 

: SRCHIDE 

: TIC 

IWRD 
I 
I SRCHIDE 
I 
I TIC 
I 
I WRCKD 
I 
I WRKD 
I 

X'05',IOAREA,W401;BLKSIZE I WRD 

X'3) I ,Filename.f ,X'40',5 : SRCHIDE 

X'08',*-S I TIC 
I 

X'Q6',Filename. K,X'50',8 : RDD 

X'3)', SHKADR+3,X'40',5 : SRCHIOE 

X'08',··8 I TIC 
I 

X'1 E',filename.C, X'FO',8 I RDCKD 

X'OE',KEYARG,X'FO' ,KL i RDK 

X'06',IOAREA,X'IO',BlKSI ZE I RDD 

NO 

15 

(READ RZERO) 

X'31· ,Filename.F ,X'40',5 

X'08'.*·8 

X'06', Filename. K, X"OO',8 

X'31', Filenome.F,X'40',S 

X'OS',·"S 

X"05', Filename. K, X'40',B 

X'31',SEEKAOR+3,X'40' ,5 

X'08',*·8 

X'I 0 1 ... Filename. C,X'EO',8 

I SRCHIDE 

I TIC 
I 
I RDD 

I SRCHIDE 
I 
I TIC 
I 
I WRD 
I 
I SRCHIDE 
I 
I TIC 
I 
IWRCKD 
I 

X'05',IOAREA,X'Ml',BLKSIZE I WRD 

X'31 ',Filename. F ,X'40',5 : SRCHIOE 

X'08',*·8 : TIC 

X'06', Filename.K,X'5Q',8 I RDD 
I 

X'31',SEEKADR+3,X'4C)J ,S I SRCHIDE 
I 

X'OS', *-8 I TIC 

XII E', Filename. C, X'FO',8 : RDCKD 

X'Q6',IOAREA,X'IO',BLKSIZE I RDD 

NO 

CHART 0 

YES 

(READ RZERO) 

X'31' ,Filename.F,X'40',5 

X'08',*-6 

X'06' ,Filename. K,X'O()I,8 

I 
I TIC 
I 
I ROD 

X'31',Filenome.F,X'40',5 I SRCHIDE 
I 

X'OS',fr-8 I TIC 

I 
X'OS',Filename.K,X'40',8 I WRD 

X'31',SE€KADR+3,X'40',5 : SRCHtDE 

X'08' I *-8 I TIC 
I 

X'ID',Filename,_C,X'EO',8 1 WRCKD 

X'OD',KEYARG,X'EO',KL i WRKD 

X'05',IOAREA,X'OO',BLKSIZE I WRD 
I 

NOTES: 

I. SHADED AREAS • ASSEMSL Y TIME 
UN SHADED AREAS. EXECUTE TIME 

2, ALL CCW CHAINS ARE PRECEDED BY 
THE FOLLOWING SEEK CCW: 

X'07', SEEKADR+l , Xl()()I, 6 

3. THE CCW CHAINS SHOWN FOR SPNUNB RECORDS 
ARE THOSE INITAILLY GENERATED FOR SINGLE 
SEGMENT RECORDS (TYPE 00). THE CCW'S IN 
THE CHAINS ARE MODIFIED FOR MULTISEGMENT 
RECORDS AND THE BYTE COUNT (BLKSIZE) FOR 
THE RDD AND WRD CCW'S WILL BE CHANGED 
ACCORDINGLY. 

RZERO) 

X'31 ',Filename.i= ,X'40',5 

X"08','*~8 

X'051,filename.K,X'40',8 

X'31', SEEKAOR:+3,X'40',5 

X'08',*>"8 

X'lD' ,Filename .. t,X'EO',8 

X'05',IOAREAt X'OO',8lKS1ZE 

SRCHIOE 

TIC 

RDD 

I SRCHIDE 
I 
I TIC 
I 
IWRD 
I 
I SRCHIDE 
I 
I TIC 

i WRCKD 

IWRD 



When a DASD file is processed by the Direct 
Access Method, al~ extents specified by the 
user must be opened before any data is 
transferred. 

~he D~M Open logical transients make all 
the extents for the file availaele for use 
ey the problem program. To accomplish 
this, the open routines check and create 
standard D~SD labels or, in the case of 
nonstandard labels, pass centrel te the 
user for label processing. 

~o open a file, the open routines use 
label information supplied by the user in 
job control statements and stored cn the 
SYSRES label information cylinder (refer to 
DCS/VS LIOCS Volume 1, SY33-8559). This 
Information~s-used-either to check or 
create the actual file labels in the Volume 
cell containing the file. Refer to ~~S/V§ 
LIOCS Volume 1, SY33-8559, fer details of 
SYSRES-laber-rnformatien and the standard 
DASD file labels processed by DOS/VS 
logical I::>CS. 

Close is required for DASD files 
processed by the Direct ~ccess Method only 
when user standard trailer labels are 
specified. 

DAM OPEN ~HARr 01 

For input files, the volume and Format 1 
labels are checked against the SYSRES label 
information supplied by the user's // DLBL 
joe control card. User labels are then 
processed, providing LABADtR=address has 
been specified in the DTFu~ macro defining 
the file. Finally, EXTENT information is 
passed to the user for checking and/or 
processing. 

For output files, extents are checked to 
ensure that they do not overlap the VTOC or 
other extents. Labels are created and 
written in the VTO~, and user labels are 
processed, if required. 

When relative addressing is specified for a 
file, the open routines convert extent 
information supplied as actual physical 
DASD addresses into a relative addressing 
format. rhe converted extent information 
is stored at the end of the DTF table, in a 
table (DSKXTNT) at location &Filename.P+48. 
The 12 bytes preceding the DSKXTNT table 

contain device-dependent alteration factors 
(4 bytes each) used to cenvert the extent 
lirrit addresses. The format of the DSKX~N~ 
taele and the location of the alteraticn 
factors is illustrated in Figure 13. The 
alteration factors are surrrrarized in Figure 
14. 

Actual Cl,C2,Hl,H2 add ..... Altetatlon factor for Cl 

Altetatlon factor for C~ Altetatlon factor for HI 

Flrwt extent X, -V, -L , +1 L, 

Secane! extent X2 -X, +(V2 -L2 +1) L2 

Thlrclextent Xa -X2 +(V3 -L3 +1) L3 

La.t Extent x.. -Xn•, +(Vn -Ln +1) Ln 

X'FF' I X'FF' I I I I 
I I , 
I I , 
~ . 

" .. 
End of table 

M B2 

TTY1, L • relative track number of the extent lower limit; that I., the number 
of tracks fram cylinder 0, track 0 ta the 1 __ limit of the carre­
spondlnt extent. (3 bytes) 

TTY2 - cumulative tatal tracIca In current extent plus prwlOUl extenll In 
the table. (3 bytes) 

B2 - second byte of bin number (88), 0 for a dllk device. (1 byte) 

M • symbolic unit number, Incremented by 1 for _h new ,,"c 
unIt. (1 byte) 

v - number of tracIca !'rom cylinder 0, track 0 ta the upper limit of 
carrespondlnt extent. 

Figure 13. DSKXTNT taele for relative 
addressing 

r------T------------------------, 
IFactorl 2311 2314/ 3330 2321 I 
I I 2319 I 
~------+------------------------f 
I C1 I 1 1 4864 1000 I 
~------+------------------------~ 
I C2 I 10 20 19 100 I 
~------+------------------------f I H1 I 1 1 1 20 I L ______ L ________________________ J 

I 
I 
I 
I . 

Figure 14. ~lteration factors fer relative 
addressing 

~n actual physical extent address is 
converted to a relative address in the 
following manner. Each of the fcur bytes 
(CCHH) of the actual address are handled 
separately and are referred to as Cl, C2, 
H1, and H2. Starting with C1, the first 
three bytes of the actual address are 
rrultiplied, one at a time, by the 
respective device-dependent alteraticn 
factor (refer to Figure 14). The result of 
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each mUltiply operation is added into an 
accumulating register. To complete the 
conversion, H2 is added to the accumulated 
result. If the conversion is performed on 
the lower lirrit address of the extent, the 
value obtained is the L (or TTT1) value and 
is stored in the DSKXTNT table (refer to 
Figure 13). 

If the conversion is performed for the 
upper limit address of the extent, the 
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converted value is increased by 1 and TTT1 
is subtracted from the result. ~he value 
obtained from this calculaticn is the total 
nurr,ber of tracks included in the extent. 
The total number of tracks in the extent is 
then added to the total number of tracks of 
all previous entries to obtain the TTT2 
value for the current extent entry in the 
DSKXTNT table (refer to Figure 13). 
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Objective: To ensure that the correct 
device is assigned for each extent, and to 
build a table (DSKXTNT) of extent values if 
relative addressing is used. 

~nt~: From the Open Monitor, $$BCPEN1. 

§ill§.: 

• To the TES Processor, $$BOPEN, if the 
COBOL Open/Ignore option is specified. 

• To $$BODAI1 if an input file. 

• To $$BODAOl if an output file. 

• To $$BOMSGl if messages are needed. 

M~~h09: rhis phase determines if the 
correct device has been assigned to the 
file. If the correct device has net been 
assigned, the message writer phase, 
$$BOMSG1, is fetched to print message 4683I 
on SYSLOG. If the correct device is 
assigned, a test is made for relative 
addressin;J. 

If the file is an input file with 
relative addressing, the proper alteration 
factors for the device are inserted in the 
DTF table and phase $$BOD~Il is fetched. 
If the file is an input file with actual 
addressing, phase $$BODAIl is fetched 
directly. 

For output files with relative 
addressing, phase $$BODAIN, in addition to 
storing the proper alteration faotors, 
ccnverts the actual extent limits cf each 
eKtent to a relative address. The relative 
address form of each extent is stored in 
sequence in the DTF table. (This extent 
information in relative addressing form is 
referred to as the DSKXTNT table and is 
located in the DTF table at location 
&Filename.P+48.) When the extent 
information is complete, phase $$BCDAOl is 
fetched. 

For output files with actual addressin;J, 
phase $$BODAOl is fetched after the device 
assignment of each extent is checked. 

~DAI1: DA Open Inpy!- Charts BK-BM 

Objective: To ensure that all packs are 
mounted, that the symbolic units are 
specified in sequence, and that the 
symbolic unit (and bin, if 2321) agrees 
with the user supplied DLBI information. 
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Entry: Frcm $$BODAI~, or from a message 
writer phase. 

Exit§.: 

• 'Ie $$BODSMW to write data security 
message. 

• To the TES Processor, $$BOPEN, if nc 
user options are specified. 

• TC $$BODAUl to process user's options. 

• To $$BOFLPT if DASD file protect is 
specified. 

• To $$BOMSGl if a message is required. 

Method: Phase $$BODAIl reads the VOLl 
latel and checks the voluue serial nuuber 
in the label against the volume serial 
number given in the extent to ensure that 
the correct pack is uounted. The phase 
then reads the Format 1 label for the file 
and checks the symbolic unit specified for 
each extent for proper sequence. 

If the data securit~ indicatcr in the 
format 1 label is ON, and the data security 
message has not been issued for the file, 
exit is made to $$BODSMW to print the data 
security message. 

If relative addressing is specified, 
phase $$EODAIl converts every set of extent 
limits in the Format 1 label, and the 
Format 3 label(s) as required, from actual 
(CCHH) addresses to a relative address 
form. The extent information in relative 
form is placed in a table (DSKX'INT) within 
the D'IF table at location &Filenaue.p+48. 

When all extents have been checked, a 
test is uade for file protected extents. 
If file protect is specified, phase 
$$EOFLPT is fetched to build JIBs for the 
protected extents. 

Phase $$EODAIl returns contrel either tc 
the TES Prccessor ($$BCPEN), or to phase 
$$EODAUl if processing of user labels or 
extent infcrmation is required. 

Cbjective: To check the volume serial 
number and determine if the DLBL and EXTENT 
serial numbers are equal, and to ensure 
that no extent specified by the user 
overlaps on the VTCC or on another extent 
for the saue file. 

Ent£1: Frem $$BODAIN. 



• To $$BODA02 if job goes tc ncrual 
completion. 

• To $$BOSD08 to check for duplicate DLBL 
in VTOC. 

• To $$BOMSG1 if messages are to te put 
out. 

M~thog: rhis phase reads the volume label 
for the symbolic unit (and bin, if the 
device is a 2321). It checks tc see that 
the correct volume is available by 
comparing the volume serial number with the 
serial number s~ecified on the first 
extent. If they are not equal, messa~e 
4755A is initialized and $$BOMSG1 is 
fetched to write the message on SYSLOG. 

If the serial nunbers are equal, the 
Format 4 label is read. EdCh extent for 
the current symbolic unit is checked to see 
that it does not overlap on the VTCC. If 
an overlap is present, message 4741A is 
initialized and written out on SYSLOG by 
$$BCMSG1. Upon reentry to this ~hase, the 
current extent is deleted at the user's 
request. 

The next extent is checked tc see if it 
has the same symbolic unit as the previous 
extent. If it does not, the rcutine exits 
to $$BOSD08 to check for a duplicate DLBL 
in the VTOC. If the next extent has the 
same symbolic unit, the phase checks to see 
if the first extent has twc tracks. If it 
does not, message 4766A is initialize~ an~ 
written on SYSLOG by $$BOMSGl. U~cn 
reentry to this phase, the first extent is 
deleted at the user's re~uest. 

If the first extent has two tracks, a 
check deterroines if extents cverla~. If an 
overlap exists, message 4740A is 
initialized and written on SYSLOG. Upon 
reentry to this phase, the extent causing 
the overlap is deleted at the user's 
request. All remaining extents are moved 
down the length of one extent so that the 
upper limit of the extent is decreased by 
the length of cne extent. 

When all extents on the file have been 
checked in this manner, this phase exits to 
$ $ BODl\.O 2. 

Objective: To ensure that no extent for 
the incoming file overlaps en any extent 
for any file cataloged in the VToe. 

~I: From $$BODA01. 

Exits: 

• To $$BOLA03 to create labels. 

• To $$BOMSGl if messages are to be 
printed. 

MetBod: This phase reads the VOLl label tc 
get the starting address (eeHHR) cf the 
VTOC. If the VOLl latel is not fcund, 
nessage 47061 is initialized, and phase 
$$BOMSG1 is fetched to write the uessage on 
SYSLOG. 

The Fornat II label, or VTee definition 
latel, is read to get the u~~er liait 
address (CeBB) of the VTce. If the Format 
4 latel is not found, aessage 47041 is 
initialized, and phase $$BCMSG1 is fetched 
to write the message. 

If the Format 4 label is found, the 
routine reads DASD labels (ccunt, key, and 
data) frou the VTOe, one at a time, until a 
Format 1 label is found or the last record 
in the VToe is read. If a no-record-found 
condition results before the end of the 
VToe is reached, message 47091 is 
initialized and written en SYSLOG by ~hase 
$$BOMSG1. 

If the end of the VToe is reached 
without finding a Format 1 label, the 
routine determines the address of the 
extent for the next file en a different 
syubolic unit, and returns tc ~rccess the 
extents for that file. If an extent on a 
different symbolic unit cannct be found, 
and all extents have been scanned, this 
~hase fetcbes phase $$BCDAC3 to create 
labels. 

When a Format 1 label is found, the 
extents for the new file are checked fcr 
overla~ cn the extents in the Format 1 
label and any other labels chained to it. 
If overla~ is found, the Format 1 label is 
reread, and the expiraticn date is checked 
to see if the file has ex~ired. If the 
file has not expired, nessage 4744A is 
initialized and ~hase $$BC~SG1 is fetched 
to write the message on SYSLOG. At this 
~oint, the operator sets indicatcrs either 
to delete the file, or delete the extent. 
Upon reentry to this phase, the indicators 
determine the action to be taken, and that 
action is executed. 

If the file has expired, or the operator 
requests that the file te deleted, it is 
dcne by writing zeros over all the labels 
in the chain. When the file is deleted, 
the I=hase returns to read the next Format 1 
label from the VTOC and continue 
~rccessin9· 
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When overlap occurs on an unexpired data 
secured file, $$BOMSGl is fetched to issue 
message 47981 OVL~P UNEXPRD SECRD FILE. If 
overlap on an expired secured file occurs, 
message 47971 OVL~P EXPIRED SECRD FILE is 
issued. In both cases, the jot is 
canceled. 

When all the extents for the incoming 
file have been processed, this phase exits 
to $$BOD~03 to create labels. 

Objective: To find an open area in the 
VTOC in which tc write labels. To set the 
D~DSM bit on in the Format 4 label and 
compute the total nurrber of extents. 

En~rY: From $$BOD~02. 

• To $$BODA04 to create Ferrrat 1 and 
Format 3 labels. 

• To $$BOMSGl if messages are to be 
printed. 

Metho~: This phase first counts the number 
of extents on the syrrbclic unit and saves 
the total number to be inserted in the 
label later. ~ test determines if the 
total number exceeded the lirrit. If it 
did, an exit is made to phase $$BCMSG1 to 
issue a message to that effect. 

If the lirrit has not been exceeded, the 
VOL1 label is read to get the startin~ 
address of the VTOC. The Fermat 4 label, 
or VTOC definition label, is then read and 
the D~DSM bit is set on in the Forrrat 4 
label. This phase then writes and verifies 
the Format 4 label. 

The VTOC is then searched to find the 
first open area in which to write a label. 
This first open area centains the Format 1 
label, or in case of more than three 
extents, the Format 3 label. If a Format 3 
label is to be created, the VTOC is 
searched again to find a seccnd open area 
for the Format 1 label. 

When the necessary number of open areas 
have been found, this phase exits to phase 
$$BOD~04 to create the labels. 
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Objective: To create Format 1 and Format 3 
labels, and write them in the VTOC. Tc 
ensure that symbolic units are in sequence. 

Ent!y: Frcm $$BODAD3. 

• To $$BOD~03 if additicnal extents are tc 
be prccessed. 

• Tc $$BOPEN if there are nc user 
routines. 

• To $$BCD~Ul if there are user labels. 

• Te $$BOMSGl if messages are to be put 
out. 

• ro $$BOFLPT if DASD file-protect is 
present. 

Methed: This phase tests for user labels. 
If there are any, a user label extent is 
created frcm the first prime data extent 
for the syrrbolic unit, and the first track 
becomes the user label track. If the 
lirrits in the prime data extent specify 
rr,ore than one track, the lower lirri t is 
updated by one track to form a new lower 
limit for the prime data extent. 

Fields specified in the DLBL are used to 
create the Format 1 label. The extents are 
then inserted into the Format 1 label from 
the extent storage area. If rrere than 
three extents on the same symbolic unit are 
specified, the Format 1 label is written 
cut and the Format 3 label is created. The 
remaining extents are inserted inte the 
Fcrmat 3 label. 

When a different symbolic unit or the 
end of the extent storage area is detected, 
the label currently being created is 
written out. If the last syrrbclic unit has 
net been processed, the DIBL volume 
sequence number is updated by 1. The next 
syrrbelic unit is processed. If the 
symtolic unit has changed, the new syrrbolic 
unit must te in sequence. If not, phase 
$$BOMSGl is fetched to issue a rressage to 
that effect. 

To process the next symbolic unit, this 
phase exits to phase $$BCDA03 to find 
another open area for the next label. 



~DAU1: DA Open Input~ oU!Eut Charts 
CK-C!! 

Objective: To check user header labels for 
an input file if the user elects the user 
label option. To create user header labels 
for an output file, to be written by the 
open routine on a DASD device. To pass 
extents to the user from the labels if 
requested to do so by the user. 

Entry: 

• From $$BODAl1 if an input file. 

• From $$BODA04 if an out~ut file. 

• To $$BOMSGl if messages are to be 
printed.. 

• lo $$BOPEN at completion of CFE~ 
routine. 

~~tho9: rhe VaLl label is read to get the 
starting address of the VTOC. The VTOC is 
then searched to find the correct Format 1 
label. If the label cannot be found, a 
message is written by phase $$BCMSGl to 
tha t effect. 

When the correct label has 
test is made for USer labels. 
none, the routine branches tc 
if requested by the user. 

been found, a 
If there are 

pass extents 

Then a test determines if the current 
label is a user label. If it is nct, the 
routine branches to pass extents to the 
user. If the current label is a user 
label, a test determines if the device is a 
2321. If it is, the maximurr nurrter of 
header labels for input or output files 
must be modified because only five user 
labels are possible with a 2321 file. 
Eight user labels may be used with a disk 
file. 

When the rraximum constants have been 
modified (if necessary), this phase 
determines whether the file is an input or 
output file. If the file is an input file, 
the user header labels are read by this 
phase and checked to ensure that they are 
correct user header labels. The data 
portion is then passed to the user if the 
labels are correct. If the labels are not 
correct, a message is written by $$BOMSG1 
to that effect. The reading of labels 
continues until the maximum number of 
labels have been read (and rewritten if the 
user has updated the label), or the user 
signals that he does not want to read any 
more labelS. 

If the file is an output file, this 
phase creates the count field, including 
the ID, key length, and data length and the 
key field, (UHLl for the first user label 
to UHLS or OHL8 for the maximum number of 
user labels). It also initializes the 
first four bytes of the data field which 
correspond to the key field. This phase 
then exits to the user in order to create 
the last 76 bytes of the data field. Upcn 
return frorr the user, the latel is written 
by this phase. 

lhe creating and writing of labels 
continues until the maxirrum number of 
labels has been ~ritten or the user signals 
that he does not want to create any more 
labels. When the last label has been 
~ritten, two file marks are created and 
~ritten, the first of ~hich is a header 
label with a data length of zero, and the 
second of which is a trailer label with a 
key of UTLC and a data length cf zerc. 
When these file marks have been written, 
the routine branches to ~ass extents. 

A test determines ~hether the user ~ar.ts 
extents passed. If not, this phase 
proceeds to process the next syrrbclic unit. 
If the user does ~ant extents ~assed, the 
extent infcrmation is passed via a fourteen 
byte area illustrated by Figure 15. 

r-------------T---------------------------, 
IEyte 0 IExtent Ty~e I 
~-------------+---------------------------~ 
IByte 1 IExtent Sequence Nurrber I 
~-------------+---------------------------f 
IEytes 2 tc 5 IExtent Lower Limit I 
~-------------+---------------------------~ 
IBytes 6 to 9 IExtent Upper Lirrit I 
~-------------+---------------------------f 
IEytes 10, 11 ISymbolic Unit I 
~-------------+---------------------------~ 
IByte 12 IOriginal Ein &urrber I 
I I (0 for disk) I 
~-------------+---------------------------~ IByte 13 IPresent Bin Nurrber I 
I I (0 for disk) I L _____________ L ___________________________ J 

Figure 15. Format of extent infcrrraticn tc 
user. 

Extents are passed until the end of the 
Extent area in the label is detected. 
Ancther test determines whether a pointer 
to a Format 3 label is present. If so, the 
Format 3 label is read and the extents in 
that latel are passed to the user. This 
continues until there are no more extents 
~ithin a label to be passed to the user. 

The phase then finds the next sy~bclic 
unit to ~rocess those labels and extents. 
When all the incoming extents in the extent 
stcrage area in main storage have been 
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processed, this phase exits to the TES 
processor, $$BOPEN. 

Objective: 'Io read or write standard user 
trailer labels, and to test for track hol:L 

Entrl: From the Close Monitor or from a 
message writer phase. 

§~~J::ro the Close Monit::>r, $$ECLOSE; to 
$$BOMSG1 if a message is required; or to 
$$BOSDC2 to free any tracks. 

Metho~: For h~~~ files, phase $$EODACL 
initializes the search CCW with a key 
argument of the first standar:i user trailer 
label (UTLO). The label is read and 
control is passed to the user's latel 
routine. processing of standard user 
trailer labels continues until either the 
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rraxirrurr nurrber of trailer latels are read 
(5 for 2321, 8 for disk devices), cr a file 
rrark (a UU. with a data length of 0) is 
read. Control then returns to the Close 
Monitor. 

Fcr 2~!f~! files, phase $$BCDACL 
initializes the search CCW with a key 
argument of UTLO, the end-af-file nark 
written after the last UHI. When the urLO 
latel is found, control passes tc the 
user's label routine. Control returns to 
$$BODACL tc write the standard user traile:r 
late 1 on the user's label track. 'Ihe first 
standard user trailer label .. ritten is 
identified by UTLO and is written OVer the 
end-cf-file mark previously identified by 
U'ILO. A new end-of-file rrark Ca standard 
user trailer label with a data length of 0) 
is written and the Close Monitor is fetched 
after all standard user trailer labels are 
processed. The maxi]£um number of standard 
user trailer labels permitted (excluding 
the end-of-file mark), is 5 for a 2321 and 
8 for a disk device. 



The indexed sequential access nethcd (ISAM) 
permits processing DASD records in both 
random and/or sequential order by control 
information. For random processing, the 
user supplies the control infornaticn 
(record key) of the desired record to ISAM, 
and tnen issues READ or WRITE nacrc 
instructions to transfer the sEecified 
record. For sequential processing, the 
user specifies the first reccrd to be 
processed, and then issues GET and/or PUT 
macro instructions to retrieve records in 
sequential order by record key. Variations 
in macro instructi~ns permit: 

• A logical file of records to be loaded 
onto DASD (created). 

• Individual records to be read from, 
added to, or updated in the file. 

Logical records in an ISAM-crganized file 
must be fixed-length records either blocked 
or unblocked. Each physical record in the 
file must contain a key area. If the 
records are blocked, the record key 
(control infcrrration) cf the highest (last) 

logical record in the blcck is stored in 
the key area of the block. 

!LQ_~~§ 

An I/O area must be specified for each ISAM 
file to be processed in a ~rcblen Ercgran. 
~his I/O area must be defined to contain 
sufficient space for the data area. If 
unblccked reccrds are to be retrieved 
sequentially or records are tc be loaded cr 
added, s~ace for a key field is required. 
~pace for the count area nust be Erovided 
when the file is being lcaded or additions 
to the file are being nade. SEace fcr a 
sequence-link field is required when 
additions are to be nade to the file cr 
when records are retrieved fran a file. 
The sequence-link field is used for 
overflow records (see Add Reccrds to a 
Fil~). ----------------

Figure 16 shows the ISA~ I/C area 
requirenents. 

r-------------------------------T-----T----------T--------T-----------------------------, 
I 1 1 I Sequence I 1 
1 Function I count, Key ,Li nk , Data 1 
~-------------------------------+-----+----------+--------+-----------------------------~ 
ILoad - Unblccked Records I 8 IKey Lengthl IRecord Length , 
r-------------------------------+-----+----------+--------+-----------------------------1 
1 Load - Blocked t<.ecords I 8 'Key Length I 1 Record Length X Blocking I 
I 1 I I IFactor I 
r-------------------------------+-----+----------+--------t-----------------------------I 
,Add - Unblocked Records I 8 IKey Length I 10 IRecord Length , 
~-------------------------------+-----+----------+--------+-----------------------------~ 
IAdd - Blocked Records , 8 IKey Lengthl IRecord Length X Blecking 1 
1 1 1 1 I Factor 1 
I t-----+----------+--------~or*--------------------------~ 
I , 8 IKey Lengthl 10 IRecord Length I 
r-------------------------------+-----+----------+--------t-----------------------------f 
,Random Retr ieve - Unblocked 1 1 ,10 I Record Length 1 
I Records 1 1 1 1 1 
r-------------------------------+-----+----------+--------+-----------------------------1 
I sequential t{etr ieve - "Key Length, 10 1 Record Length , 
'Unblocked Records I' " , 
r-------------------------------+-----+----------+--------+-----------------------------f 
I Random or Sequential Retrieve -I 1 I 1 Record Length (Including 1 
IBlocked Reccrds I 1 I IKeys) X Blocking Factcr 1 

I t-----+----------+--------~or*--------------------------f 
1 1 1 I 10 I Record Length I L _______________________________ L _____ L __________ L ________ L _____________________________ J 

* Whichever is larger. 

Figure 16. ISAM I/O area requirements (in bytes). 
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LOAD: To create or extend a disk file of 
blocked or unblocked records. This area 
must be defined with enough cafacity for an 
8-cyte count field, a contrcl information 
field (key area), and the data record(s). 

~DD,_UNBLQ£~~Q RECORD§: The output area 
for adding unblocked records tc an ISAM 
organized file must be defined with enough 
capacity for an 8-byte count field, a 
control information field (key area), and a 
data record area. The data record area 
must have space for a lO-byte sequence-link 
field that is used in conjunction with 
overflow records (see Add Kecords to a 
~ile). The sequence-link field is required 
when a record is written on an overflow 
track. ISAM determines the correct 
sequence link and stores this information 
at the beginning of the data secticn of the 
I/O area. When the sequence-link field is 
not used, the ten unused bytes fall at the 
end of the data section and are ignored. 
Figure 17 shews the forrrat ef the lO-byte 
sequence-link field. 

~QQL_~~Qf~~£_E~COEQ§: The cutfut area for 
adding blocked records to an ISFMS 
organized file must contain encugh space 
for an 8-byte count field, a ccntrel 
information field (key area) and a data 
section large encugh tc contain the block 
of logical records. The minimum size for 
the data section is one logical record plus 
lO-tytes to be used for a sequence-link 
field when required. 

SEQUENTIAL RETRIEVE, UNBLOCKED RECCRDS: 
The input area for reading unclccked 
records must contain sufficient capacity 
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for a key area and a data area. The data 
area must include enough sface fcr!the 
logical record plus lO-cytes for the 
sequence-link field of overflow records. 
If a record does not have a sequence-link 
field, the extra lO-bytes in the I/O area 
fall at the end of the data section and are 
ignored ty the program. 

RAN~OM RElRIEVEL-Ytl~LOCKE~REfORQ§: The 
input area for reading unblocked records 
rrust contain space for a data area. The 
data area rrust include enough sface far the 
logical record plus lO-bytes for the 
sequence-link field of an overflow record. 
If a record does not have a sequence-link 
field, the extra 10-tytes in the I/O area 
fall at the end of the data secticn and are 
ignored cy the program. 

RETRIEVEL~KED RE~ORQ§: ~he infut area 
for reading blocked records must ccntain 
space for a data area. The data area must 
te large enough to contain a full block of 
records. lhe minimurr size of the data area 
is one logical record plus lO-tytes for the 
sequence-link field ~sed with cverflow 
records. 

When tlocked or unblocked reccrds are tc 
be retrieved and processed directly in the 
I/O area, a register rrust be sfecified. 
lhis register is used for indexing, to 
paint to the beginning of each lcgical 
record when it is needed for processing. 



The format of the sequence - I ink field of an overflow record or the index- level pointer is MBBCCHHRFP: 

2311/2314/2319/3330 Disk 2321 Data Cell 

M = Extent Sequence Number M = Extent Sequence Number 

BB = 00 BB ~ Cell Number 

CC = Cylinder Number CC = Subcell and Strip Number 

HH = Head (Track) Number HH = Cylinder and Head Number 

R = Record Number R - Record Number 

F ~ lccccciii) Entry Type and Index Level. See Note I. F = (ccccei ii) Entry Type and Index Level. See Note I • 

P = Painter type. See Note 2. P = Pointer type. See Nate 2. 

Note I: F :- ccccciii 

Entry Type (cccee) Index Level (iii) DASD Address Information 

00000 - Normal Entry (Unshared Track) 000 - Track-Index R=O 
001 - Cylinder Index 
010 - Masler Index 

00001 - Normal Entry (Shared Track) 000 - Track Index R = N (Paints to First Data Record on the Track) 

00010 - Overflow Entry (End) 000 - Track Index or Sequence- link Field R = 255 

00011 - Overflow Entry (Chained) 000 - Track Index or Sequence- Link Field R = N (Actual Record Address) 

00100 - Dummy Entry (End) 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 - Master Index 

00101 - Dummy Entry (Chained) 001 - Cylinder Index M through H Points to First Track on Next Cylinder, R = 0 
010 - Master Index 

00110 - Inactive Entry 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 - Master Index 

Note 2: 

P = Seek Op- Code 

Seek Op-Code Meaning Index Level 

07 Entry Points to Cylinder Index Track on Different Strip (2321 Data Cell) Master Index 

18 Entry Points to Cylinder Index Track on Same Cylinder Master Index 

OB Entry Points to Cylinder Index Track on Different Cylinder Master Index 

07 Entry Points to Track Index Cylinder Index 

18 Norma I Entry (Shared or Unshared) Track Index 

07 Overflow Entry (End) Track Index or Sequence- link Field 

07 Overflow Entry (Che ined) Track Index or Sequence- Link Field 

07 Dummy Entry (End) Master, Cylinder and Track Indexes 

07 Dummy Entry (Chained) Master and Cylinder Indexes 

07 Inactive Entry Master, Cylinder and Track Indexes 

Figure 17. Format of sequence-link field/index level fcinter. 
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When a work area is specified on input, 
ISAM moves each record frorr the I/O area to 
the work area. 'The problem program can 
then process the record in the work area. 
When a work area is specified on output, 
ISAM moves the record froIT< the work area to 
the I/O area in preparation for 
transferring the record to DASD stcrage. 
If a work area is specified, an I/C 
register is not required. Figure 18 shows 
the ISAM work area requirements. 

r-----------T--------------T-----------, 
I I Unblocked I Blocked I 
I I Records I Reccrds I 
t-----------+--------------+-----------i 
ILoad I KL+DL or 10* I DL or 10* I 
I I I I 
IAdd I KL+DL or 10* I DL or I 
I I I (KL+l0)* I 
I I I I 
I Random I DL I DL I 
I Retrieve I I I 
I I I I 
Isequential I KL+DL I DL I 
I Retrieve I I I 
t-----------~--------------~-----------i 
I Where: I 
I I 
I K = Key I 
I D = Data I 
I L = Length I 
t--------------------------------------i 
1* Whichever is larger. I l ______________________________________ J 

Figure 18. ISAM work area requirerrents (in 
bytes) . 

The location of the overflcw area(s) for a 
logical file may be specified by the user. 
The overflow areas may be built by one of 
three methods: 

1. Overflow areas for records may be 
located cn each cylinder within the 
prime data area that is specified by a 
job control extent card for the data 
file. In this case, the user must 
specify the number of tracks tc be 
reserved for overflow on each cylinder 
occupied by the file. The cverflow 
records that occur within a particular 
cylinder are written in the cylinder 
overflow area for that cylinder. 

The number of tracks to be reserved 
for each cylinder overflcw area must be 
specified in the DTFIS entry CYLOFL 
when a file of records is tc be loaded 
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and when records are to be added tc an 
crganized file. 

2. An independent overflow area may be 
specified for storing all cverflow 
reccrds for the logical file. In this 
case, a job control EXTENT card rrust be 
included when the program is executed 
to specify the area cf the vclurre to be 
used for the overflow area. This area 
may be on the sarre vclvrre with the data 
reccrds, or on a different volume that 
is on-line. However, it rrust be 
contained within one volume. <It must 
be the same kind of device as that 
ccntaining the prime data area.) 

3. cylinder overflow areas (rrethcd 1) and 
an independent overflow area (method 2) 
both rray be used. Ln this case, 
overflow records are placed first in 
the cylinder cverflow areas within the 
data file. When any cylinder cverflow 
area beoomes filled, the additional 
overflow records frorr that cylinder are 
written in the independent overflOW 
area. The specifications required fcr 
both rrethods 1 and 2 must be included 
for this combined rrethod of handling 
cverflcws. 

All records placed in the overflow area 
will be in the unblocked format and will 
have a sequence-link field prefi~ed tc each 
record. Ihere must always be one prime 
data track available (for a DASD reccrd 
that has a data length of 0) when additicns 
are being rrade to the last track in the 
prirre data area containing records. The 
format of the overflOW area upper lirrits 
(MEECCHHR) is shown in Figure 25. 

As ISAM loads the records, it creates a set 
of twc or three indexes to be used to 
control the processing and lccaticn of the 
data reccrds. Two indexes, the track index 
and the cylinder index, are always built 
for each file. The third, a master index, 
is built only when specified by the user. 
A rraster index should be specified only for 
large files. AS a guide line, if a 
cylinder index occupies less than five 
tracks, it is usually faster tc search only 
the cylinder index (followed by a search on 
the track index) than to search a rraster 
index, alsc. 

Indexes are developed as a series of 
entries, each including the address cf a 
DASD track and the highest (last) record 
key on that track or cylinder. Each entry 
is a separate DASD record composed of a key 
area and a data area. The key area 



contains the highest key on the track er 
cylinder, and its length (numoer of bytes) 
is the same as the key-area length 
specified by the user for the data records. 
The data area cf each index reccrd is 10 
cytes in size and contains the physical 
address of the legical reccrd cr ef another 
index. Figure 17 shows the format of the 
10-byte index level pointer (index data 
area). 

Track Index (TI) 

The lo~est level index for logical file is 
the track index. rhis index has two 
important functions. 

• Point to the correct track in the 
cylinder that contains the sFecified 
key. 

• Provide direct linkage to the record 
overflow areas. 

Each track index is built cn the 
cylinder that it is indexing. The track 
index is located on the first track of each 
cylinder. rhe index can cccupy a fartial 
track, a full track, or more than one 
track. If the track index dces nct fill a 
track and if the remaining portion is large 
enough to held any prine data reccrds, then 
prime data records are stored on the 
remaining pertien of the track. 

~he track index can contain the 
follo~ing types of entries: 

TRACK INDEX 

• Normal Entry - Unshared 

• Normal Entry - Shared 

• Cverflcw Entry - Chained 

• cverflcw Entry - End 

• Duwmy Entry - End 

• Inactive Entry 

fthen first created, the track index is 
formatted ~ith t~o entries fer each track 
used cn the cylinder. These two entries 
are the normal entry and the cverfle~ 
entr~. Each entry is a CASD record 
containing a key area and a data area. 
Figure 19 is an example cf a track index 
built fer the prine data area of a logical 
file utilizing eight tracks cn a cylinder. 

Tte norrral entry is the f~rst cf th~ twc 
entries. After a track is leaded with 
records for a file, this entry has in its 
data area the address of the track 
referenced by the entr). The ke) cf the 
last reccrd on the track is rraintained in 
the key area of the nerrral entry. The key 
area is chanqed each time a record is added 
to the track, so that it al~ays Ieflects 
the key cf the last record on the track. 
(See ~g.Q_~£2!:9.Lto_2 Fil~.) 

When the first track ccntaining prime 
eata records is shared ~ith the last cr 
cnly track cf the track index, tbe data 
area of the track index nerrral er.try is 
ncdified tc indicate a shared entry. 

!he cverfle~ entry is used toth in the 
track index and in the sequer.ce-link f~eld 
cf an cverflow record. See the secticn ~g.Q 

COCR I ~;y I Track l 
Address 

Track 1 
Address 

Track 2 lliD Track 2 
Address 150 Address 

[Aiil 
~ 

D 

Track 3 
Address 

D 

K 0 
Dummy Entry 

K = Key Area 
0= Data Area 

K o o 

Track 3 rKe;l 
I...-_A_dd_re_s_s _..J- - - - - - - - --~ 

D K 

COCR = Cylinder Overflow Control Record (RO) 

Figure 19. Schenatic exarrfle cf a track index. 

0 K 0 

Track 8 @U Track 8 
Address 980 Address 

D K D 
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Records to a File for a descri~tion of the 
overflow entry-in the sequence-link field. 
The overflow entry is required for handling 
overflow chaining when additional records 
are inserted into the file. Before a 
record is added to a track, the track index 
overflow entry for that track is similar to 
the normal entry in that they both contain 
the key of the last record cn the track and 
the address of the track. Note, at this 
point the last record on the'track is the 
last record placed on the track ~hen the 
file was originally loaded. When overflow 
records occur, the data area of the 
overflow entry is changed to reflect the 
address of the lowest record in the 
overflow chain. An overflow chain is 
developed for each track. The key area of 
the overflow entry is not changed, but 
always contains the key of the highest 
record, because records added tc a track 
always have keys lower than the highest key 
originally loaded onto the traok. The 
technique used to add records is explained 
in the section Add Records tc a File. 

~he two types of overflow entrJes in the 
track index are overflow chained entries 
and overflow end entries (see Figure 17). 
The data field of the track index ever flow 
entry is initially set to indicate an 
overflow end entry. If an overflow chain 
is later built, the overflow end entry 
indicates the last overflow record in the 
chain. A overflow chained entry is built 
to indicate an overflow chain exists. rhe 
data field of a overflow chained entry 
contains a pointer to the lcwest record in 
the overflow chain. 

~he last entry on a track index is 
always a durrrry end entry. The durrny end 
entry indicates the end of the track index 
and indicates that any follcwing records 
are logical file data records. 

~he key area of the dummy record is the 
Same length as the user's key length and 
contains bytes of all one-bits. The data 
field is the same length as the normal 
entries but is a null field. 

Inactive track index entries are built 
during the load operation. For a 2311 DASD 
device type, inactive entries are written 
for the unused portion of the prirre data 
extent. For all other DASD device types, 

68 DOS/VS LIOCS Volume 3 DA~ and ISAM 

inactive entries are written only for the 
unused portion of the last cylinder 
containing prime data reccrds. The key 
area of inactive entry ccntains cytes of 
all one-bits and is the sarre length as the 
user's key length. The data field is the 
same length as the norrral entry. See 
Figure 17 for the format of the track index 
data area entries. 

When the cylinder overflow c~tion is 
specified ty the user, record zero (track 
descriptor record) of track zerc in the 
track index is used as a Cylinder Overflow 
Control Record (COCR). This entry is set 
u~ in the data area of record zero (RO). 
The address of the last overflew record en 
the cylinder and the numter of tracks 
remaining in the cylinder overflew area are 
naintained by IS AM in this record. The 
format of the COCR is HHROOTOO, where 
HHR = Address of last overflow record on 
cylinder. T = Number of tracks renaining 
in the cylinder overflo~ area. The COCR 
format is shown in Figure 20. 

The cylinder index is present fer all 
ISAM-organized files. It is an 
intermediate level index used te ~eint te 
the correct track index. 

~he cylinder index can contain the 
following types of entries: 

• Normal Entry 

• Dummy Entry - Chained 

• Dummy Entry - End 

• Inactive Entry 

A cylinder index is built by ISAM tc 
contain one index entry for each cylinder 
in the prirre data area of the file. This 
entry contains the highest record key 
associated (in the cylinder cr a 
corres~onding overflow area) with the 
cylinder, and the address of the track 
index for that cylinder. Figure 21 is an 
example of a cylinder index built for a 
file requiring nine cylinders. 



H H R B B T 0 0 

Address of Last Number of Bytes Number of 

Overflow Record Remoining on Track Tracks Remaining Reserved 

on Cylinder ;Zero for Fixed in Cylinder 
Length Record) Overflow Areo 

5 

Figure 20. Cylinder overflew centrol record (COCR). 

CYLINDER INDEX 

8 Cylinder 1 

~ 
Cylinder 2 ---------1 ~;rO I Cylinder 9 

Track 1 Track 1 Track 1 
980 

Address 
1850 

Address Address 

K 0 

K D 
Dummy Entry 

K = Key Area 
0= Data Area 

K 0 K 0 

Figure 21. Scherratic exarrfle ef a cylinder incex. 

The cylinder index can be leeated 
wherever the user chooses except on one of 
the cylinders that contains data records 
for the file. It nust be on a separate 
cylinder or it oan be flaced on a sefarate 
volume that will be on-line whenever the 
logical file is pr~cessed. ~he cylinder 
index can also be located cn one cr more 
successive cylinders. When more than one 
cylinder is required, the last entry on 
each cylinder is a dummy chained entry that 
points to the first track cf the next 
cylinder. However, the cylinder index 
cannot be continued frcrr one volurre to 
another. ~ job c~ntrol EXTEKT card must be 
used to specify the correct locaticn for 
this index. 

The last entry in the cylinder index is 
a dummy end entry. The key cf the dummy 
entry is the same length as the user's key 
length and contains bytes of all one-bits. 
The data field is of the sarre length as the 
normal entries, but is a null field. 

Inactive cylinder index entries have the 
same format as the track index inactive 
entries. They are written to provide for 
future expansicn of the file and fcr 
OS/VS1 and OS/VS2 compatibility. An 
inactive cylinder index entry is written 
for each track in the cylinder containing 
track index inactive entries. See Figure 

17 for the format of the cylinder index 
data area entries. 

1he rraster index is the highest level index 
for a logical file bLilt by ISAM. This 
index is cFticnal; and if required, must be 
specified by the user in the D1FIS entry 
ME~IND. 

1he rraster index can contain the 
following types of entries: 

• Normal Entry 

• Dummy Entry - Chained 

• Dummy Entry - End 

• Inactive Entry 

The master index rr~st irrrrediately 
Frecede the cylinder index on a volume, and 
it may be located on one or rrore successive 
cylinders. Whenever it is continued from 
one cylinder to another, the last index 
entry cn the first cylinder contains a 
linkage field that points to the first 
track of the next cylinder. This type of 
entry is a dummy chained entry. ~ rraster 
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MASTER INDEX 

Track X + 1 
AcIdlen 

K 

[AiIl 
~ 

D 

K D 
Dummy Entry 

K = Key Area 
D = Data Area 

rK;l 
~ 

K 

Track X +2 
Address 

D 

r;<;l 
~ 

K 

Track X +3 ~ 
,--_A_dd_re_ss __ ..1- - - - - - - - - - -~ 

D K 

Track X +20 
AcIdren 

D 

Figure 22. Scherr.atic exarrfle cf a rr.aster index. 

index may nct be continued fron cne volume 
to another. It must be completely 
contained within one vclurre. The last 
track assigned to the rraster index area 
must be contiguous to the first track of 
the cylinder index area. A jot control 
EXTENT card must be used to specify the 
correct location. Like the cylir.der index, 
it can be located on the same volune with 
the data reccrds or on a different volume 
that will be on-line whenever the records 
are processed. 

The entries in this index point to each 
track of the cylinder index. Each entry 
contains the highest record key on the 
cylinder index track and the address of 
that track. For exanple, if a naster index 
is located on track x and a cylinder index 
is located cn tracks x+l thrcugh x+20, the 
master index might contain the entries 
shOwn in Figure 22. 

~he last entry on the rraster index is a 
dummy end entry. The key of the dummy end 
entry is the sarr.e length as the user's key 
length and contains bytes of all one-bits. 
The data field is of the sane length as the 
normal entries, but is a null field. 

Inactive master index entries have the 
sarr.e format as the track index inactive 
entries. ~hey are written to provide for 
future expansicn of the file and fcr OS/VS 
compatibility. An inactive entry is 
written for each track of the cylinder 
index containing inactive entries. See 
Figure 17 for the forrrat of the rraster 
index data area entries. 

ISAM performs the following four basic 
fUnctions as specified in the DTFIS entr~, 
ICRCO!': 
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• LOA~. To build a logical file on DASD 
cr to extend a file teyond the tighest 
record presently in an organized file. 

• ADD. To insert ne~ records into an 
crganized file. 

• RETRVE. To retrieve reccrds fran a 
file fcr either randcrr or sequential 
processing and/or ~pdating. 

• ADDR~R. Both to insert ne~ records 
into a file (A~D) and to retrieve 
records for processing and/cr updating 
(RTR) • 

LOAD OR EX!EN~ A DASD FILE 

~ata records to be leaded cnte a DASD file 
nust be scrted intc sequence by record key, 
refore being presented tc the ISAM lcad 
rcutines. 

~he data records are written ry ISAM 
onto a DASD track in an area cf the file 
(called the prime data area) specified by 
the user. The position cf each lcgical 
record is a function of the record key used 
in tee presort operation. That is, each 
record is written one after the other onto 
the prime data area of the lcgical file. 
~he user rrust specify ene extent for the 
prime data area on one pack. If a file is 
tc be loaded onto more than ene pack, the 
prime data area must continue frcn the last 
track cf cne pack to the first track of 
another pack. Extents must be adjacent. 
~he starting and ending lirrits cf the prine 
data area are specified ty the user in job 
control EX~ENT cards. In additicn, all 
packs to ce used for a multifack file must 
te on-line throughout the load cperaticn. 



ADD RECORDS TO A FILE 

After a logical file has been organized on 
DASD, it ~ay subsequently become necessary 
to add records to the file. These records 
may contain keys that are above the highest 
key presently in the file and, thus, 
constitute an extension of the file. ~hey 
may also contain keys that fall between or 
below keys already in the file and 
therefore require insertion in the proper 
sequence in the organized file. 

If all records to be added have keys 
that are higher than the highest key in the 
organized file, the upper linit cf the 
prime data area of the file can be adjusted 
(if necessary) by the specification in a 
job control EXTENT card, and the new 
records can be added by prescrting them and 
loading them into the file. No overflow 
area is required. The file is rrerely 
extended further on the volume. However, 
new records can be batched with the ncrmal 
additions and added to the end of the file. 

If records rrust be inserted arr,ong those 
already organized, an overflow area is 
required. ISAM uses the overflcw area to 
permit the insertion of records without 
necessitating a complete recrganization of 
the established file. The fast random and 
sequential retrieval of reccrds is 
maintained by inserting references to the 
overflow chains in the track indexes, and 
by using a chaining technique in the 
overflow records. For chaining, a 
sequence-link field is prefixed to the 
user's data record in the overflow area. 
The sequence-link field enables ISAM to 
follow a chain of sequential records in a 
search for a particular record. This 
lO-byte sequence-link field has twc types 
of entries: an overflow chained entry and 
an overflow end entry (see Figure 17). 

The overflow chained entry ccntains the 
address of the record in the overflow area 
that has the next-higher key. The overflow 
end entry indicates the end of the chain. 
All records in the overflow area are 
unblocked, regardless of the specification 
(in DTFIS RECFORM) for the data records in 
the logical file. 

~o add a record by insertion, ISAM 
searches the established indexes first to 
determine on which track the record must be 
inserted. After the proper track index 
entries are located, the pcint cf insertion 
can then be determined. The keys of the 
last records on the tracks in the 
originally organized file determine the 
track where an inserted reccrd belcngs. A 
record is always inserted on the track 
where: 

1. The last key is higher than the 
insertion, and 

2. The last key of the ~receding track is 
lower than the insertion. 

After the proper track is determined, 
ISAM searches the individual reccrds cn the 
track or overflow area (if necessary) to 
find where the record belongs in key crder. 
~his results in either of two conditions: 

1. ~he record falls between two records 
presently on the track. ISAM adds the 
record by inserting it in the proper 
sequence and shifting each succeeding 
record one record location higher on 
the track, until the end reccrd is 
forced off the track. IS AM transfers 
the end record to the overflcw area, 
and prefixes the record (data area) 
with a sequence-link field. The first 
tirre a record is inserted on a track, 
the sequence-link of the overflow 
record indicates that this is the 
highest record associated with the ' 
track. Thereafter, the sequence-link 
field of each overflow records points 
to the next-higher record fcr that 
track. 

ISAM also updates the track index to 
reflect this change. The ncrnal entry 
for the track has the ,key field changed 
to indicate the ne~ last reccrd located 
on the track. The overflow entry for 
the track has the track address (in the 
data area) changed tc point to the 
address of the overflow record. 

2. The record falls bet~een the last 
record presently on the track and the 
last record originally on the track. 
~hus. it belongs in the overflow area. 
ISAM ~rites the record in the overflow 
area following the last record 
previo~sly written. ISAM searches 
through the chain of records associated 
with tte corresponding track fcr this 
record and identifies the sequential 
position the record should take. ~hen 
the sequence-link fields of the new 
record, and of the record ~receding it 
by sequential key, are adjusted to 
point to the proper records. 

RANDOM RECCRD RETRIEVAL 

Random retrieval fron an indexed-sequential 
file is performed by the READ macro 
instruction. In response to the READ 
instruction, ISAM searches the indexes to 
locate the track containing the desired 
record and then searches the track for the 
record. The block containing the record is 
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read and the record is made available for 
processin~. For both blocked and unblocked 
files, only the data portion of the recorj 
is read; the key field is net read. 

After recerd ~rocessing has teen 
completed, a WRITE macro instruction can be 
issuej to write the record tack in its 
original location. To allow overlap of 
input and output operations with 
processin~, READ and WRITE de net wait for 
completion of the operations, but return 
control to the ~roblerr program. The WAITF 
macro instruction is used at the point in 
the prograrr wnere processing must be held 
up until the I/O operation is complete. 

SEQUENTIAL RECORD RETRIEVAL 

sequential retrieval from an 
indexed-sequential file begins at a 
location or record specified in a SETL 
macro instruction. In~ut blccks are read 
and each record is presented in sequence in 
res~onse to tne GET macrO instruction. 
When necessary, ISAM reads those records 
from the overflow area that were displacej 
from the prine data area by added records. 
The track index overflow entry is used to 
indicate when this is necessary. The key 
field of unblocked records is read along 
with the data field. With blocked records, 
however, the key of the block (repeated in 
the last record of the block) is net read. 

After record ~rocessing has been 
completed, a PUT can be issued to write the 
record back into its original lccation. If 
the file is blocked, the entire block is 
written back after either all reccrds in 
the block have been processed and a GE~ is 
issued for the first record in the next 
block or an ESETL macro instruction is 
issued. The PUT macro instruction does not 
have to be issued for records that have not 
been changed; a series of GETs can be 
issued with no intervening PUT. The entire 
block is written back into the file if, and 
only if, a PUT is issued for any record in 
the block. 

Cnce a SETL macro instruction has been 
issued, GET and PUT are the only I/O 
operations that can be performed before 
issuing an ESETL macro instruction. For 
example, if a WRITE is to be issued to add 
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a record to a file that is being processed 
sequentially, it must be ~receded by an 
ESE~L. After adding the new record, the 
SETL macro instruction can be reissued, 
s~ecifying the last record processed as the 
new starting point. 

Before an indexed sequential file can ce 
~rccessed, it must be defined by the DTFIS 
declarative macro. Sone ef the fields 
within the DTFIS table generated from this 
macro instruction are not deternined cr 
filled in until the file is opened during 
execution of the program. Many cf the 
fields in the table are retained with the 
file in the DASD fornat-2 label. 

In addition to the parameters that 
describe the file to be processed, the 
DTFIS nacre instruction includes certain 
~arameters identical tc those in the ISMOD 
macro instruction. 

The following five DTF tables are 
generated according to function. They are: 

DTFIS LOAD (Figure 23) 

DTFIS ADD (Figure 24) 

DTFIS RETRVE, RANDC~ (Figure 27) 

DTFIS RETRVE, SE~~TL (Figure 28) 

DT'FIS ADDRTR (Figure 29) 

In addition, the DTF tables for ADD, 
RETRVE, and ADDRTR are divided ir.te the 
three parts that appear in the assembly 
listing. The first part cf the DTF table 
is ccmnen to the ADD, RETRVE and ADDRT~ 
functions. The rest of the table is 
variable and is generated according to the 
options specified in the DTFIS detail 
entries. 

For a description of the DTFIS header 
entry and detail entries see the DOS/VS 
sUEervisor and I/O Macros, GC33-5373:--

~£te: The DTFIS may be altered when 
used by any of the compilers. For further 
information, refer to the Prcgranner's 
Guide for the appropriate compiler. 



r-------------T------------T---------T-----T--------------------------------------------, 
I DTF l\.ssembly I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 
r-------------+------------+---------+-----+--------------------------------------------f 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

&Filename I IJHKCCB I 0-15 I ICo[[rrand Control Block (CCB). I 
I I (O-l!) I I 
I I 16 0-1 INot used. I 
I 1(10) 2 11 = COBOr. open ignore opticn. I 
I I 3 INot used. I 
I 4 11 = D~F table address constants relecated byl 
I I CPENR. I 
I 5 INot used. I 
I 6 1 = Data set security. I 
I 7 1 = wrong block size error during file I 
I extensicn. I 
I I 
I 17-19 Address of 1egic module. I 

IJHKOPCO 

IJHKPDDV 

(11-13) I 
20 File type fer OPEN/CLOSE (X' 24' = r.CAD). I 
(14) I 

21 
(is) 

22-28 
( 16-1C) 

29 
(lD) 

o 
1 
2 
3 
4 

5 
6 
7 

Option byte. 

1 = 
Not 

11 = 
INot 
11 
I 
11 = 
11 = 
11 = 
I 

2321 (version 1/2 only). 
used. 
Cylinder overflow option. 
used. 
Elccked records (used ty previous 
versions) • 
Verify. 
Indexes on 2321 (Versicn 1/2 enly). 
2 1/0 areas present. 

IFile name. 
I 
I 
IPrime data device type indicater. 
I X'OO' = 2311 
I X'Cl' = 2314/2319 
I X'02' = 2321 
I X' 04' = 3330. 
I 

I 
I 
I 
I 
I 
I 
I 

I &Filenarne. C IJHKCCOD 30 
(lE) 

IStatus byte. 
I 
I o 

1 
2 
3 

I 
11 = Uneorrectable DASD error (excert wLR 
I error) . 
11 = wLR error. 
11 = Prirre data area full. 
11 = cylinder index area not large enough te 
I reference prime data area. set on only 
I if error detected at SETFr. tirre. 
11 = Master index not large enough to 
I reference prime data area. Set en en1y 
I if errer detected at SETFL time. 

5 11 = Duplicate record. 
6 11 = sequence error. 
7 11 = No EOF record written in prirre data 

I I I area. 
-------------~------------~---------~-----~--------------------------------------------

Figure 23. DTFIS LOAD table (1 of 5). 

Indexed sequential l\.ccess Method 73 



r-------------T------------T---------T-----T--------------------------------------------, 
I D'IF I\ssembly I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 

r-------------f------------f---------f-----f--------------------------------------------1 
I I IJHKHNDV I 31 I IHigh level index device tn:e indicator. I 
I I I (IF) I I X'CO' = 2311 I 
I I I I I X'01' = 2314/2319 I 
I I I I I X ' C 2' = 2321 I 
, I I I I X, 04' = 3330. I 
I I , 'I I 
, I I 32 I IRe lati ve J;:osition of the DSKXTN (logical I 
I I ,(20) I lunit, cell number) table (in werds). This I 
I I I I Ivalue is the length of the DTF table dividedl 
I I , I I by 4. I 
I I I I I I 
I I I 33- 34 I I First prime data track in cylinder (HH). I 
I I I (21-22) I I I 
, I I 35 I I First prime data record in cylinder (R). I 
I I I (23) I I I 
1 I I 36-37 I ILast prime data track in cylinder (HH). I 
I I I (24-25) I I I 
, I I 38 I I High record on master inde.li/cylinder index I 
I I I (26) I Itrack (R). I 
I I I I I I 
I I IJHKNRPD I 39 I I High reccrd en prime data track (R). I 
I I I (27) I I I 
I I I 40 , IHigh record en overflow track (R). I 
I I I (28) I I I 
I I I I I I 
I I IJHKNRSH I 41 I I High rEcord on last track inde.l< track in , 
I I I (29) I Icylinder (whether shared or unshared). I 
I I I I I I 
I I IJHKNRTI I 42 I IHigh reccrd en track index track other than I 

I I (2A) I ,last in cylinder. If only cne track index I 
I I I Itrack in cylinder, it is egual to Byte 41. I 
I I I I I 
I IJHKFLAG I 43 I ICondition Cede. I 
I I (2E) I I I 
I I I I I 
I I I 0 11 = wLR checks requested (fer exter.sion). I 
I I I 1 11 First record in file. I 
I , I 2 11 = Prime data extent full. I 
I I I 3 11 = Master index/cylinder index extent too I 
I I I I small. I 
I I I 4 11 = Prime data upper limit has been I 
I I I I increased (for extensicn>. I 
I I I 5 11 = Extensicn. I 
I I 16-7 INot used. I 
I I I I I 
I I 44-50 I I Prime data lower limit (MBECCHtH. I 
I I (2C - 3 2) I I I 
I I 51-57 I 'Cylinder index lower Breit (MEECCHH). I 
I I (33-39) I I I 
I I 58-64 I IMaster index lOwer limit (MEECCHH). I 
I I (3A-40) I I I 
I I 65 I I Nurel::er of index levels (1 if cylinder index, I 

I I I (41) I 12 if rraster index). I L _____________ L ____________ L _________ L _____ L __________ __________________________________ J 

Figure 23. ETFIS LOAD table (2 of 5). 
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r-------------T------------T---------T-----T--------------------------------------------, 
,DTF Assembly ,Module I " , 
,Label IDSE~T Label ,Bytes IB~ts I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
'&Filename.H ,IJHKLPDR ,66-73, 'Address of last prime data reccrd 
I I I (42-49), , (MEECCHHR) • 
I 1 I I I 
I I IJHKLGLN ,74-75 I ILogical record length. 
I I I (4A-4B) I , 
I , I 76-77 I IKey length. 
I I I (4C-4D) I I 
I I I I I 
I I IJHKBKLN I 78-79 I IBlock length (logical record length tines 
I I I (4E-4F) I Inunber of records). 
I I I 80-81 I loverflow record length (logical reccrd 
I I I (50-51) I Ilength +10). 
I I I I I 
I IJHKNRCD I 82-83 I Blocking factor (numcer of logical records). 
I I (52-53) I 
, I 84-85 I Index entry length (key length +10). 
, I (54-55) I 
, I 86-87, Prine data record length (key length + 
, I (56-57) I physical record length). 
1 I 88-89 1 Overflcw reccrd length with key (key length 
, , (58-59) , + logical record length + 10), 
I I 90-91 I Prine data record format length (key length 
I I (5A-5B) I + physical reoord length + 8). 
I I 92-93 I Overflcw reccrd format length (key length + 
I I (5C-5D) I logical record length + 18). 
, I 94-95, Key lccaticn (in blocked records). 
I I (5E-5F) , I 
~-------------~------------~---------~-----~--------------------------------------------f 
IThis is the end of the common DTF area. !he fcrmat of the remainder of the tacle I 
lis variable and is generated according to the parameters specified in the D!FIS I 
Imacro instruction. I 
~-------------T------------T---------T-----T--------------------------------------------~ , , , I 1 I 
I &Filename. S I IJHKSBKT ,96-103 I ISeek/search address area (MBBCCHtlR). I 
, I I (60-67) I I I 
I I I I I I 
I&Filename.P I IJHKLGCT 1104-105 IlLogical record counter (for blcckir.g). I 
I I I (68-69) I I I 
I I 1106-107 1 INumber of bytes for high level index. I 
1 I (6A-6B) I I 1 
1 I 1 I I 
1 I IJHKPRCT 108-111 I IPrine data record counter (logical records).1 
I I (6C-6F) I I I 
I I 112, 'Status indicators. I 
1 I (70) 10-1, Not used. I 
I I I 2 \1= File closed. I 
I I 13-5 INot used. 1 
I I I 6 11 = Last prine data track full. I 
I I 1 7 11 = Last block full. I 
I I I I I 
I I IJHKLTIR 113-117 I ILast track index normal entry address I 
I I I (71-75) 1 I (CCHHH). J 
I I I I I I 
I I IJHKLCIR 1118-122 I ILast cylinder index entry address (CCHHR). 1 
I I I06-7A) I I I 
1 1 1 I I I 
1 1 IJHKLMIR 1123-127 1 ILast master index entry address (CeHHR). I 
I 1 1 OB-7F) 1 1 1 L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 23. DTFIS LOAD table (3 cf 5). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label IDSE:T Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
&Filename.E 

IJHKRDWR 

&Filename.M IJHKADCN 

IJHKBPCS 

IJHKMIXT 

IJHKPDUL 

IJHKLTM1 

IJHKKLM1 

IJHKLLM1 

IJHKTIDR 

128-135 
(80-87) 
136-143 
(88-8F) 
144-151 
(90-97) 

152-159 
(98-9F) 
160-167 
(AO-A7) 
168-175 
(A8-AF) 
176-183 
(B0-B7) 

184-187 
(B8-EE) 

11 88-191 
(BC-BF) 
192-195 
(CO-C3) 

196-199 
(C4-C7) 

200 
(C8) 

201-204 
(C9-CC> 
205-208 
(CD-DO) 

209-215 
C01-D7) 
216-222 
C08-DE) 

223 
(OF) 

224-225 
(EO-ED 

226-227 
(E2-E3) 

228-229 
(E4-E5) 

0-2 
I 3 
4-6 

7 

ICCW tuild area. See descripticn of SETFL 
Irr-acro, phase 1 - $$BSETFL. 
I 
ISeek CCW. 
I 
ISearch II: equal CCW. 
I 
ITIC CC~. 
I 
I 
IRead/write CCW. 
I 
Search 10 equal CCW. 

TIC CCW. 

verify CCW. 

Address cf IOAREAL. 

Address cf data in WORKL. (FIXBIK = address 
of WORKL~ FIXONB = address cf WORKL + key). 
Address cf key in WCRKI. (FIXELK = address 
of WCRKL + KEYLOC - 1~ FIXUNB = address of 
WORKL. ) 

Blcck positicn indicator (address of logical 
record in IOAREAL). 

Master index, extension indicator. 
Not used. 
1 = Extending file, 0 = creating file. 
Not used. 
1 = Master index being used, 0 = NC naster 

lindex being used. 
Icylinder index upper lirr-it (CCHH). 
I 
IMaster index upper limit (CCHH). 
I 
I 
IPriree data 
I extension) 
IPrirre data 
I (MBBCCHH) • 
I 

upper limit (old upper limit, if 
(lo(BBCCHH) • 
new upper limit (for extension) 

ILast prime data track in cylinder - 1. 
I 
I 
I Key length - 1. 
I 
I 
ILogical record length - 1. 
I I 
I I 
IAddress cf track index dumrey record (HR). I 
I I 
I I 

IJHKBFI:R 230-231 IAddress of record before first prine data I 
(E6-E7) I Ireccrd in cylinder (RR). I L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 23. DTFIS LOAD table (4 cf 5). 
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r-------------T------------T---------T-----T--------------------------------------------, 
1 DTF 1'1ssembly 1 Module 1 1 1 I 
1 L~bel IDSECT Labell Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------f 
I 1 IJaKNRCM 1232 1 INurrber of records on master index/cylinder I 
1 I 1 (ES) I 1 inCEx track - 1. 1 
1 1 1 1 1 1 
1 1 IJHKCMCT 1233-236 1 IMaster index/cylinder index DASD address 1 
I 1 1 (E9-EC) I Icontrol field (CCHH). 1 
I 1 1 1 1 2311 = X 'CCe70009' 1 
1 I I I I 2314/2319 = X' 00C70013' I 
1 1 1 I 2321 = X' 13090413' I 
1 I 1 I 3330 = X' 01FF0012' 1 
1 1 1 1 1 
I I IJHKPDCT 237-239 I IPrirre data address control field (CCH). I 
1 1 (ED-EF) I 1 2311 = X'CCC700' 1 
I I I 1 231412319 = x' 00C700' 1 
1 1 1 2321 = X'130904' I 
1 I 1 3330 = X'OlFFOO' 1 
1 1 1 1 
I I IJHKPDBG 240-242 I Prirre data beginning of volume (CCH). I 
1 1 (FO-F2) I 2311 = X'CC0100' 1 
1 1 I 231412319 = X' 000100' I 
1 I I 2321 = X'CC0001' 1 
I I 1 3330 = x' 000100' 1 
1 1 I 1 1 
1 I IJHKPDEN 1243-245 1 Prirre data end of volume (CCH). I 
1 1 1 CF3-F5) 1 2311 = X' CCe700' 1 
1 I I 2314/2319 = X'00C700' I 
1 1 1 2321 = X'130504' 1 

1 1 3330 = X'019300' I 
1 1 1 
1 246-247 1 lused fcr aligmr.ent. 1 
1 CF6-F7) 1 1 1 
I I I 1 

&Filename.E I IJHKXTBL 248-2511 1 IFirst entry in DSKXTN table Clcgical unit, 1 
1 CF8-FB) 1 Icell number). 1 
1 256-2592 1 IX'FFFFFFFF' = End of DSKXT~ table. 1 
1 (l00-103) 1 1 1 
1 260-263 1 IAddress of IC1'1REA2. 1 
1 (l 04-107) I 1 I 
1 1264-267 1 IAddress used to relocate ICAREA2. 1 
1 I (lOS-lOB) I I I 

~-------------L------------L---------L-----L----------__________________________________ ~ 
11 Each entry in the DSKXTN table is four bytes long. The minimum nurrber of I 
I entries is two. There is one entry per extent. 1 
I 1 
12 Location of the end-of-table indicator depends on length of DSKXTN table. 1 L _______________________________________________________________________________________ J 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 23. DTFIS LOAD table C5 cf 5). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I t I I 
I Label IDSE:::T Label I Bytes IBits I Function I 
~-------------+------------+---------t-----+--------------------------------------------~ 
I&Filename I IJHCCCE I 0-151 ICCE. I 
I I I (O-F) I I I 
I I I 16 10-1 INot used. I 
I ) I (10)1 2 t 1 = COEOL open ignore opt ien • I 
I I I I 3 11: Track hold specified. I 
I I I I 4 11 = B~F table address constants relocated byl 
I I I I I OPENR. I 
I I j I 5 I Not used. I 
I I I I 6 11 = Data set security. 1 
I I I I 7 11 = Wrcng blccksize error durinq addition tol 
I I I I I file. I 
I I I 17-19 I I Logic nodule address. 1 
I I I <11-13) II I 
I I I 20 I IFile type fer OPEN/CLOSE 0(' 25' = ADD). I 
I I I (14) I I I 
I I I I I I 
I I IJHCOPT I 21 I joption byte. I 
I 1 I (15) I , I 
I I 1 I 0 11 = 2321 (Version 112 only). I 
1 , I I 1 11 = Priroe data in core. I 
I I , 1 2 11 = cylinder overflo~. I 
I I I I 3 11 = Cylinder index in core. I 
I I I I 4 11 = Blocked records. I 
I I I I 5 11 = Verify. I 
I I I 16-7 'Not used. I 
, , ,22-28, IDU file narre. I 
I I I (16-1C) I J I 
I , I 'I I 
I I IJHCPDBV I 29 I jPrime data device type indicatcr. I 
I I I nD) II X'OO' = 2311 I 
I I I I I X'Cl' = 2314/2319 I 
I I I I I X' 02' = 2321 I 
I I I I I X'C4' = 3330. I 
I I I I I j 
I&Filename.C I IJHCSTEY I 30 I Istatus byte. I 
J I I (1E) , I I 
I I I I 0 11 Uncorrectable DASD error (exoeI;t WLR). I 
I , I I 1 11 ~LR error. I 
I I I I 2 11 = EOF (sequential>. I 
I I I J 3 11 No record found. I 
I I I I 4 11 = Illegal ID specified. I 
I I I I 5 11 = Duplicate record sensed. I 
I I I I 6 11 = Cverflo.,; area full. I 
I I I I 7 11 = Record retrieved from everflow area. I 
I I I I I I 
I I IJHCHNI:V J 31 I 'Highest level index device type. I 
I , I (1F) I I X' 00' 2311 I 
I I I J I X'C1' = 2314/2319 , 
, , I J' X'02' = 2321 I 
I I I I I X'C4' = 3330. I l _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 24. DTFIS ADD table, part 1 (1 of 4). 
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r-------------T------------T---------r-----T--------------------------------------------, 
I DF'I /!.sseLllblerl Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 

~-------------+------------+---------+-----+--------------------------------------------1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I IJBCPNT I 32 I IRelative position of the DSRXTK (logical I 
I I (20) I lunit, cell number) table (in wcrds). This I 
I , I Ivalue is the length of the DTF tacle divided 
I , Icy 4. 
, 33-35 I IFirst };:riree data record in cylinder (HHR). 
I (21-23) I I 
, 36-37 I ILast prirre data track in cylinder (HH). 
I (24-25) , I 
I I I 
I 38 I IHigh record number on rraster 
, (26) I lindex/cylinder index track (R). 
I I , 
, IJBCPDH 39 I I High reccrd number on prime data track (1{). 
I (27), I 
, 40 I IHigh reccrd number on overflow track (R). 
, (28) I I 
I , I 
I IJHCSTH 41 I IHigh record number on shared track (R). 
I (29) I I 
I , , 
I IJBCTIH 42 , IHigh record number on track index (TI) 
I (2A) , Itrack (R). 
I I , 
, IJHCRTR 43 , IRetrieval cyte. 
I (2B) I , 
I I 0 11 = wORKR area specified. 
I I 1 11 = WORKS area specified. 
I I 2 ,Overflow s~itch. 
I I 3 11 = Head. I 
I I 4 INot used. I 
I I 5 11 = output. I 
, I 6 11 = write key. I 
I ,7 11 = PUT rracrc issued. I 
, 44-50 I ,Prime data lower limit (~BBCCHri). I 
, (2C-32) I I I 
, , I I 
I IJBCCIS 51-57 I ICylinder index lower limit (MBBCCHH). I 
, (33-39) I , I 
I I I I 
I IJHCMIS 58-64, 'Master index lower limit (~EECCHH). I 
, (3A-40) I I , 
, I I I 
I IJHCILN 65 I IIndex level number, wAITF indicator. I 
I (41) I I X'02' = Master index. I 
I I I JI' 40' = wAITF seek check cit I 
, , I X, 80' = From WAITF routine. I 
I I I , 

&Filename.H I IJHCCLPA 66-73 I I Last prime data record address (~EECCHHR). I 
, (42-49) I , I 
I I I I 
I IJfK~RESZ 74-75 IlLogical record length (RECSIZE). I 
I (4A-4B) I I I 
I I I I 
I IJHCKYSZ 76-77 I IKey length (REYLEN). I 
I (4C-4D) I I I 
I I I I 
I IJHCBLSZ 78-79 I IBlcck size (logical record length times I 
I (4E- 4F) I I nurecer of records). I 
I I I I 
I IJHCRL10 80-81 I loverflow record length (logical reccrd I 
I I (50-51) I Ilength + 10). I _____________ L------------~---------~-----~------------________________________________ J 

Figure 24. DTFIS ADD table, part 1 (2 of 4). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDFT Assembler I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
I I IJHCBFAC I 82-83 IBlocking factor (number of lcgical reccrds I 
I I I (52-53) in block (NRECDS». I 
I I I 84-85 Inaex entry length (key length + 10). I 
I I I (54-55) I 

I 
I 
I&Filename.S 
I 
I 
I&Filename.W 
I 
I 
&Filename.P 

I I 
I IJHCABCD 86-87 Prirre data record length (key length plus I 
I (56-57) physical record length (blcck size». I 
I I 
I 88-89 overflow record length plus key (key length I 
I (58-59) + lcgical record length + 10). I 
I I 
I IJHCCMAX 90-91 Prirre data reccrd format length (key length I 
I (5A-5B) + tlock size + 8). I 
I 92-93 Overflow reccrd format length (key length + 
I (5C-5D) logical record length + 18). 
I 
I IJHCKYLC 
I 
I 
I 

IJHCATB2 

IJHCATB3 

IJHCSADR 

IJHCBKCT 

IJHACPRC 

IJHACSTI 

IJHACLTA 

IJHACLCA 

IJHACLMA 

IJHACLOA 

94-95 
(5E-5~') 

96-97 
(60-61> 
98-99 
(62-63) 

Key location (KEYLOC) for blocked records. 

constant = 5. 

constant = le. 

I 
100-101 
( 64-65) 

IDisplacerr,ent of Part 2 of the DTFIS table 
Ifrom start of Part 1. 
I 

102-103 IDisplacement of Part 3 of the D~FIS table 
(66-67) I Ifrcrr start of Part 1-

I I 
104-113 I ISeek/search address area (MBBCCHrlRF'P). 
(68-71) I I 

I I 
114-123 I I Random/sequential retrieval work area. 
(72-7E) I I 

I I 
124-127 I I Prirre data record count. 
C7C-7F) I I 

I I 
128 
(80) 

I Istatus indicators. 
I I 
10-1 I Not 
I 2 11 = 
I 3- 5 I Not 
I 6 11 = 
I 7 11 = 
I I 

used. 
File Closed. 
useq. 
Las'lt prirre data 
Block con:plete. 

track full. 

129-133 I lLast tr~ck index normal entry address 
(81-85) I I (CCHHR). 

I I 
134-138 I ILast cylinder index entry address (CCHHR). 
(86-8A) I I 

I I 
139-143 I ILast master index entry address (CCHHR). 
(8B-8F) I I 

I I 
144-151 I ILast independent overflow record address 
(90-97) I I (MBBCCHHR) • I _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 24. DrFIS ADD table, part 1 (3 of 4). 
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r-------------T------------T---------T-----i--------~-----------------------------------, 
I DF'I I\ssembler I Module I I 1 I 
I Label IDSECT Label I Bytes IBits 1 Function I 

~-------------+------------+---------+-----+--------------------------------------------f 
I &Filename.I I IJHI\COTC 1152-153, INurrber of independent overflow tracks. I 
I I I (98- 99) I 1 I 
, I I I I 1 
I&Filename.A 1 IJHACOFC 154-155 I INurrter of full cylinder overflcw areas. I 
I I (9A-9B) I I I 
I I I I I 
I &Filename. 0 I IJHI\CORC 156-157 I I Overf low record count. I 
I I (9C-9D) I I I 
I I 1 I I 
1 I IJHACOLL 158-164 I I Independent overflow area lCwer lirri t I 
I I (9E-A4) I I (MEECCHH> • I 
I I I I I 
I I IJHI\COUP 165-171 I I Independent cverflew area upper limit I 
I I (A5-AE) I I (MBBCCHH). I 
I I I I I 
I IIJHAHRllA 172-175 I IA(&Filename.D) - I\ddress of werk area for 1 
1 1 (AC-AF) I leylinder overflew control record (COCR). 1 
1 1 1 I 1 
1 I 176-179 1 IA(&Filenarre.C+8) - Address of work area for I 
1 1 (BO-B3) I I the current track index norrral entry ccunt 1 
1 1 1 lfield. 1 
I I 1 I 1 
1 1 180-183 I IA(&Filenarre.C+16) - Address of work area fori 
I 1 (B4-B7) 1 1 current track index overflew entry ccunt I 
I I I lfield. I 
I I I I I 
I I 184-187 I IA(&Filenarre.r+24) - Address of work area fori 
I I (B8-EE) I 1 current prime data record count field. I 
1 1 I I 1 
I I 188-191 I IA(&Filename.D+32) - Address of werk area ferl 
I I (BC-BF) I Icurrent overflow record count field. I 
I I I I I 
I I 192-195 I IA(&Filenarre.r+40) - Address of work area fori 
I I I (CO-C3) I Itraek index normal entry data field. 1 
I I I I I I 
I 1 IJHADLNK 1196-199 I IA(&Filename.D+50) - Address of werk area ferl 
I I I (C4-C7) I Icurrent overflow record linkage field. I 
I I I I I I 
I I IJHI\ARAD 1200-203 I IA(&IOAREAL) - Address of IOAREAL, the I/O I 
I I I (C8-CE) I I area used for adding records te a file. I 
I I I 1 1 1 
I I IJHACUSE 1204-207 1 IA(&WORKL) - Address of WCRKI, work area I 
I 1 I <CC-CF) I Icontaining user data records to be added to I 
I I I I I th e file. I 
I I I I I I 
I I IJHADKEY 1208-211 I IA( &Filename .K) - I\ddress of the ADD key I 
I I I CDO-D3) I 'area. I 
, I , 'I I 
I I 1212-215 I IA(&IOAREllL+8) - Address of key position in I 
I I I (04-D7) I I IOAREAI.. I 
I I I I I I 
, I IJHAKLN8 1216-219 I IA( &IOAREAL+8+&KEYLEN) - Address cf data I 
I I I CD8-DB) I Ipositicn in IOAREAL. I L _____________ L ____________ L _________ L _____ L ____________________________________________ J 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 24. DrFIS ADD table, part 1 (4 of 4). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function J 

~-------------+------------+---------+-----+--------------------------------------------~ 
'&Filename.2 'IJHCASAD I 0-3 , IA(&Filename.S+3) - Address cf the , 
I , J (0-3) I 'seek/search address area+3. , 
, , I 4 ,0 11 = Seek check indicated. I 
, , I (4) '1-5 ,Not used. , 
I I , I 6 11 = Over/under seek has occurred. I 
I I , I 7 11 = An error has been found, but a seek , 
, , , I I check is indicated. , 
I I I 5-7 I 'A(&Filenarre.w) - Address of , 
, , , (5-7) I Irandom/sequential retrieval work area. J 

~-------------~------------~---------~-----~--------------------------------------------f 
'The following information is generated if the cylinder index in core option , 
,is specified. I 
~-------------T------------T---------T-----T--------------------------------------------f 
, 'IJHCORST , 8-11, 'A (&INDAREA) - Starting address of main , 
, I I (8-B) , I storage area specified for cylinder index. , 
, , ,12-13, I AL2 (&INDSIZE) - Number of l:ytes in main , 
I J I (C-D) , I storage available for cylinder index. , 
I I I I I J 
J , ! 14-21! INext cylinder index entr.Ji tc be read I 
J , I (E-15) , , (MEECCHHR) • , 
I , , " I 
, , ,22-26 I ,Last cylinder index entry (CCHHR). I 
, J J (l6-lA) I I I 
, I I I I , 
I 'IJHCORBT I 27 I 'Core index 1:;yte. I 
I I I (lB) I 0 11 = First tine through B-transient, I 
I I , " $$BINDEX. I 
, , I I 1 ,1 = End cf cylinder index reached. , 
I , , ,2 ,1 = Index skip option specified. , 
, , I I 3 ,1 = suppress in-core option and read , 
, , , I I cylinder index. , 
, , , J 4-7 ,Not used. , 
, I I " , 
, 'IJHCORKY I 28-31, J Pointer tc key (stored 1:;y rrodule). , 
I I I (lC-IE) I I I 
~-------------~------------~---------~-----~--------------------------------------------f 
IThe following information is generated if the prine data in core add , 
Ifunction is specified. This inforrration is aligned on a double "Word bc~ndary. I 
~-------------T------------T---------T-----T--------------------------------------------f 
I I IJHPSI ZE ,32-33 I ,Si ze of IOAREAI.. , 
, , , (20-21), , I 
, , I " I 
, 'IJHPMAX' 34-35, 'Maximum number of prime data reccrds in rrainl 
, , (22-23), 'stcrage. I 
I I I I , 
, 'IJHPDSP1 36-39, 'Address of write eew's. , 
I , (24-27) , I , 
" , I , 
I , IJHPDSP2 40-43 I 'Address of read e:;w's. , 
, I (28-2E) I I , 
I I I , , 
I I IJHPSW 44 , ISwitch byte. , 
I , (2e) I , , 
I I I 0 11 = EOF. I 
" I 1-7 INot used. I 
I I 45-47" For boundary alignment. I 
, , ( 2D- 2F), , , 
L ____________ -~------------~ _________ ~ _____ ~ ____________________________________________ J 

Figure 24. DrFIS ADD table, part 2. 
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r-------------T------------T---------T-----,--------------------------------------------, 
1 DTF ~ssetnbly 1 Module 1 1 1 1 
'L~bel IDSECT Labell Bytes IBits, Function 1 
~-------------+------------+---------+-----+--------------------------------------------f 
I&Filename.B I 0-7 1 ICC~ X'07', &Filename.S+1, X'40', 6 - Long I 
, , (0-7), 1 seek CCW with command chaining. I 
1 I IJHCCCW 8-127 I IChannel Frcgram build area. See Figures I 
1 1 (S-7F) 1 117-3S for a description of the channel I 
1 I 1 1 prcgrarr builder. I 
'I I , 1 
I &Filename.D 1 IJH~COCR 128-135 I (cylinder overflow control record (COCR). I 
I I (S 0- 87>, , , 
'I I , I 
, I IJHACTNA 136-143 I ,current track index normal entry ccunt field, 
, 1 (88-8F) I laddress. 1 

, I I , 
I IJHACTCA 144-151 1 Icurrent track index overflcw entry count 1 
I (90-97) I ,field address. , 
I 1 1 I 
1 IJHACRID 152-159 1 Icurrent prime data record ccunt field 1 
1 (98-9F) I laddress. 1 
1 1 1 I 
IIJHACFID 160-167 1 Icurrent cverflow record count field address. I 
I (AD-A7) 1 1 , 
I I 1 I 
I IJHACTIN 16S-177 I l'Irack index normal entry data field. 1 
I I (AS-ED 1 I 1 
1 1 I 1 1 

I I IJHACLNK 1118-181 I Icurrent cverflow record sequence link field.\ 
1 I 1 (B2-EB) I 1 1 
1 I 1 1 I I 
I 1 IJHACTIA 118S-197 I 1 Current track index overflc ... entry data 1 
I I I (BC-C5) I lfield. I 
I I I 1 I 1 
1 I IJEiAGATE 1198 I IX'01' - Add to EOF. I 
1 1 1 (C6) 1 I X' 02' - Add to independent cverflc~ area. I 
I 1 1199-201 1 IOverflcw ccntrol bytes (CCH). I 
1 1 1 (c7-C9) 1 I 1 
1 1 1 1 1 1 
I 1 IJHAOCOH 1202-203 1 ,High HR on overflow track. See Figure 10. , 
I 1 I (CA-CB) 1 1 1 
1 1 1204-211 1 I Volume upper limit for prirre data records 1 
1 I 1 (CC-D3) I I (MEECCHHR) • See Figure 11. I 
I 1 I I I 1 
I I IJHAICOM 1212-217 I ICLC OC&KEYLEN,13),OC6) - Unblocked 1 
I I ICD4-D9) I ICLC O(&KEYIEN,13},&KEYLOC-1C6) - Blccked 1 
1 1 1 I IUtility CLC for key. 1 
1 I I 1 I I 
I 1 IJHAISKY 1218-223 I \MVC OC&KEYLEN,13),O(12) - Unblocked 1 
I 1 ICDA-DF) I IMVC O{&KEYLEN,13),&KEYLOC-1C12) - Blccked I 
I 1 1 1 fUtility MVC for key. I 
I lit 1 1 
1 &Filename.E 1 1224-2271 1 \First entry in DSKXTN taUe (logical unit, 1 
1 1 1 (EO-E3) 1 1 cell number). 1 
1 1 1232-2352 1 \4X'FF' - End of DSKXTN taUe. 1 
1 1 ICES-EB) I 1 1 
1 I 1 1 1 I 
I&Filen~me.K I 1236+ 1 IKey area for ADD only. Nurrber of bytes I 
I 1 1 tEC-end) 1 IdeFends on key length, KEYIEN. 1 
~-------------L------------~---------~-----L----------__________________________________ ~ 
11 Each entry in the DSKXTN table is four bytes long. The minimum nurrber of entries is I 
I two. There is one entry per extent. I 
12 Location cf the end-of-tatle indicator depenas on length of DSKXTN table. I L __________________________________________ ~----------__________________________________ J 

Numbers in parentheses are displacements in hexadecirral notation. 

Figure 24. DTFIS ADD table, Fart 3. 
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r----------------------T--------------------,--------------------T----------------------, 
I 2311 I 2321 I 2314/2319 I 3330 I 
~----------------------+--------------------+--------------------+----------------------~ I M = Extent sequence I ~ Extent sequencel M = Extent sequence I M = Extent sequence 
I number number I nurrber I number 
I I I 
I BB = 00 BB Cell number lEE = 00 I EB = 0 
I I I 
I Co::: = 1 9 leo I CC 403 
I I I 
I C = 199 ::: 5 I C = 199 I 
I I I 
I H 0 H = 4 I HOI H 0 
I I I 
I H = 9 - CYLOFL H = 19 - CYLOFL I H 19 - CYLOFL I H 18 - CYLCFL 
I (nuffiber of (nurrl::er of I (numl::er of I (nun-ber of 
I tracks reserved tracks reserved I tracks reserved I tracks reserved 
I for cylinder for cylinder I for cylinder I for cylir.der 
I overflow overflow I overflew I overflow 
I I I I 
I R Number of K Number of I R Nurrber of I R = Number of I 
I records that fit reccrds that I records that I records that fitl 
I on overflow fit on overflow I fit cn overflowl on overflow I 
I track. track. I track. I track. I L ______________________ ~ ____________________ ~ ____________________ ~ ______________________ J 

Figure 25. Overflow area upper limits (MBBCCHHR). 

r---------------------------------T-----------------------------------------------------, 
I 2311/2314/2319/3330 I 2321 I 
~---------------------------------+-----------------------------------------------------i 

M Extent sequence number I M Extent sequence number I 

BB = 00 

CC 199 for 2311/2314/2319 

403 for 3330 

H = 0 

H Last prirre data track 
in cylinder 

I I 
I BB cell number I 
I I 
I c 19 I 
I I 
I C 5 I 
I I 
I H = 4 I 
I I 
I H = Last prime data track I 
I in cylinder I 
I I 

R = Last record on current I R = Last record on current I 
track. I track. I L _________________________________ ~ _____________________________________________________ J 

Figure 26. End of volume limits for prime data area (MBBCCHHR). 
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r-------------T------------T---------T-----T--------------------------------------------, 
I DTF ~sse:nbly I Module I I I I 
I L~bel IDSECT Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------f 
I&Filename I IJHCCCB I 0-15 I corrrrand ContIol Block (CCB). I 
I I I (0- F) I I 
I I I 16 I 0 Not used. I 
I I I (10) I 1 1 = GE'I issued. I 
I I I I 2 1 = CCEOL open ignore option. I 
I I I I 3 1 = HOLD option specified. I 
I I I I q 1 = CTF table address constants relocated byl 
I I I OPENR. I 
I I 15-7 Not used. I 
I I I I 
I I 17-19 I Address cf lcgic module. I 
I I (11-13) I I 
I 1 2 0 I File type fCI OPEN/CLOSE (X'26' RETRVE). I 
I I (lq) I I 
I I I I 
I IJHCOPT I 21 I loption byte. I 
I I (15) I I I 
I I I 0 11 = 2321 (Version 112 cnly). I 
I I I 1 11 Prin:e data in ccre. I 
I I I 2 11 = cylinder overflo~ cpticn. I 
I I I 3 11 Cylinder index in core option. I 
I I I q 11 = Blocked records. I 
I I I 5 11 = Verify. I 
I I 16-7 INot used. I 
I I I I I 
I I 22-28 I IFile name (DTF name). I 
I I <16-1C) I I I 
I I I I I 
I IJHCPDDV I 29 IPrirre data device type. I 
I I ( lD) I X ' CO' 2311 I 
I I I X' 01' 2314/2319 I 
I \ I X'C2' = 2321 \ 
I I X'Oq' = 3330. I 
I I I 
I&Filename.C IJHCSTBY 30 Istatus byte. \ 
I OE) I I 
I 0 \1 = Uncorrectable DASD errcr (except WLR I 
I \ error). I 
I 1 11 = WLR errCI. I 
I 2 11 EOF (sequential). I 
I 3 11 Nc recoId found. I 
I q 11 Illegal ID specified. I 
I 5 11 = curlicate recoId sensed. I 
I 6 11 Overflo~ area full. I 
I 7 11 Reccrd retrieved fran: overflow area. I 
\ I I 
I IJHCHNDV 31 Irligh level index device type. I 
\ (IF) I X'CO' 2311 \ 
I I X'Ol' = 2314/2319 I 
\ I X'C2' = 2321 I 
I I X'04' = 3330. I 
I I I 
I IJHCPN'I 32 IRelative position of the DSKXTN (logical I 
I (20) lunit, cell number) table (in wcrds). This I 
I Ivalue is the length of the DTF table dividedl 
I I I I I bi q. I 
L _____________ ~ ____ --------~---------~-----~----------__________________________________ J 

Figure 27. DTFIS RETRVE, RANDOM table, part 1 (1 cf 3). 
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r-------------T------------T---------T-----,--------------------------------------------1 
IDFT Assembler I Module I I I I 
I Label IDSE:T Label I Bytes IBits I Function I 
~-------------t------------t---------t-----+--------------------------------------------~ 
I , I 33-35 I jFirst prime data record in cylinder (HHR). I 
, I I (21-23) I I I 
, I I 36-37 I \Last prime data track in c}linder (HtD. I 
I I I (24-25) I I I 
I I I 38 I I High record number on rraster index/c}'linder I 
I I I (26) I lindex track (R). I 
I I IJHCPDH I 39 I I High record number on J;:rirre data track hn. I 
, I I (27) , I I 
J I 40, I High record number on overflew track (R). I 
I I (28) I I I 
I I I I I 
I I IJH:STH 41 I IHigh reeerd number on shared track (R). I 
I I (29) I I I 
I I I I I 
I I IJHCTIH 42 I I High record number on track index track (R). I 
I I (2A) I I I 
I I I I I 
I I IJHCRTR 43 I ,Retrieval byte. I 
I I ( 2B) I I i 
I I I 0 11 = WORKR s:[:ecified. I 
I I I 1 11 = wORKS specified. I 
I I I 2 IOverflew switch. I 
I I I 3 11 = Read key. I 
I I I 4 I Not used. I 
I I I 5 11 = output. I 
I I I 6 11 = Write key. I 
I I I 7 11 = PU'I macro issued. I 
I I 44-50 I I prirre data lcwer limit (MEECCHH). I 
I I ( 2C- 3 2) I I , 
I I I I I 
I , IJHCCIS 51-57 I I cylinder index lower lirri t (~EECCHH). I 
I I (33-39) I I I 
I I , , I 
, I IJHCMIS 58-64 I ,Master index lower limit (MEBCCHH). I 
, , (3A-40) I I , 
I I I I I 
I I IJHCILN 65 I I Index level number, WAITF, and track hcld I 
I , (41) I lindicators. I 
I I ,0 11 = From WAITF routine. I 
I I I 1 11 = Seek check from WAITF. I 
I I I 2 11 = Index track held. I 
I I I 3 11 = I:ata track held. I 
I I 14-5 INot used. I 
I I I 6 11 = Master index. I 
I I I 7 11 = cylinder index. I 
I I I I I 
I I IJHCCLPA 66-73 I I Last prime data record address (MEECCHHR). I 
I I (42-49) I I I 
I I I I I 
I J I.JHCRESZ 74-75 Illogical recerd length. I 
I I ( 41\- 4E) I I I 
I I I I I 
I I IJHCKYSZ 76-77 I J Key length. I 
I I (4C-4D) I I I 
I I I I , 
I I IJHCBLSZ 78-79 J IEleck size (logical record length times I 
I I (4E-4F) I I num:t:er of records). I 
I I I I I 
I I IJHCRLIO 80-81 I IOverflow record length (logical reccrd I 
I I I (50-51> I Ilength + 10). I L ____________ -L ____________ L _________ L _____ L ____________________________________________ J 

Figure 27. DTFIS RETRVE, RANDCM table, part 1 (2 of 3). 
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r-------------T------------T---------T-----T--------------------------------------------, 
I DF'! ~ssembler I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 
~-------------f------------f---------+-----f--------------------------------------------1 
I I IJHCBFAC I 82-83 I lBlccking factor. I 
I I I (52-53) I I I 
I I I 84-85 I I Index entry length (key length + 10). I 
I I I (54-55) I I I 
I I I I I I 

I IJHCABCD I 86-87 I IPrime data record length (key length + I 
I I (56-57) I I physical reccrd length). I 
I I 88-89 I loverflow record length ~ith key (key length I 
I I (58-59) I 1+ lcgical record length + 10). I 
I I I I I 
I IJHCCMAX I 90-91 I IPrirre data record format length (key length I 
I I (5A-5B) I I + physical record length + 8). I 
I I I I I 
I I 92-93, IOverflow record format length (key length + I 
I I (SC-SD) Illogical reccrd length + 18). I 
I I I I I 
I IJHCKYLC I 94-95 I IKey locatien (blecked records). I 
I I (SE - SF) I , I 
, I 96-97 I ,constant 5. I 
I I (60-61> I I , 
I ,98-99, Iconstant = 10. , 
I (62-63) I I I , , , , 
I IJHCATB2 100-101, ,Displacement of Part 2 of the DTFIS table I 
, (64-65), ,frcrr Part 1. I 
, I I I 
'IJHCATB3 102-103 I IDisplacerrent of Part 3 of the DTFIS table I 
, (66-67) I Ifrem Part 1. I 
, I I I 

I&Filename.S I IJHCSACR 104-113 I ISeek/searcb address area (~EECCHHRFF). I 
I I (68-71) I I I 
I I I I I 
I &Filename. w I IJHCBCKT 114-123 I IRandcrr/sequential retrieval work area. I 
I I (7 2-7B) I I I L __________ - __ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 27. DTFIS RETRVE, RANDOM table, part 1 (3 cf 3). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label IDSE~T Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
&Filename.2 IJHCASAD I 0-3 I IAddress of seek/search address area + 3. 

IJHSIOAR 

IJHCRARA 

IJfiCRKEY 

IJfiCRWCR 

IJfiSDB1 

IJfiSLICR 

IJfiSLMIT 

IJHSINIT 

&Filenarne.H IJfiSCADR 

IJHSCOVF 

IJHSR~NT 

IJHSTICU 

&Filename.T 

IJHRREGS 

I (0-3) I I 
I 4 I 0 11 = Seek check indicated. 
I (4) I 1-5 I Not used. 
I I 6 11 = Over/under seek has occurred. 
I I 7 11 = An error has been found, but a seek 
I I I check is indica ted. 
I 5-7 I IAddress of random/sequential retrieval work 
I (5-7) I larea. 
I S-ll I IAddress of IOAREAS. 
I (S-B) I I 
I 12-15 I IAddress of ICAREAR. 
I (C-F) I I 
I 16-19 I IAddress of KEYARG. 
I (10-13) I I 
I 20-23 IAddress of ~ORKR. 
I (14-17) I 
I 24-27 ICurrent sequential I/O area address. 
I (lS-lE) I 
I 2S-31 14-byte NO-OF instructicn. 
I (lC-1F) I 
I 32 IX'OO' = No verify, X'40' = Verify. 
I (20) I 
I 33 IX'OS' = Unblccked, X'OO' = Blocked. 
I (21) I 
I 34 IR = First ~rirr.e data record on shared track. 
I (22) I 
I 35-3 9 IU~Fer linit for sequential retrieval 

(23-27) I (CCHHR). 
40-41 IH'O' = Blocked records. 
(2S-29) IH'2' = Overflow record. 

42 
(2A) 
43-47 
(2B-2F) 

4S-55 
(30-37) 
56-63 
( 38-3F) 
64-65 
(40- 41) 
66-67 
(42- 43) 

68-69 
(44-45) 
70-71 
(46-47) 

IH'S' = Unblccked records. 
IX'C7' = 2311, 2314, or 2319; X'09' = 2321; 
IX'93' = 3330. 
IInitial values for seq~ential retrieval. 
I 
I 
Icurrent ~AS~ address for sequential 
I (MBBCCHHR) • 
Icurrent overflow DASD address for sequential 
I (MBBCCHHR) • 
Isequential record counter. 
I 
Icurrent track index entry for sequential 
I(HR). 
I 
INumber of records tagged fer deleticn. 
I 
ILoad IOREG for random retrieval. 
I 
I 

I&Filenarne.G IJHRIDSV 72-79 IDASD address save area (MEECCHrlR). 
I (4S-4F) I 
I IJHRADSV SO-S3 IReccrd pcinter within I/O area for write 
I I (50-53) I I operation. L _____________ ~ ____________ ~ _________ ~ _____ ~ ___________________________________________ _ 

Figure 27. DrFIS RETRVE, RANDOM table, part 2 (1 cf 2). 
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r-------------T------------T---------r-----T--------------------------------------------, 
I DTF Assembly I Module I 1 I 1 
1 Label IDSECT Label I Bytes ,Bits, Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
I&Filename.R I IJHROVCN I 84-87 I INonfirst overflow record cc~nt. I 
I I , (54-57) 1 I I t---------____ L ____________ L _________ L _____ L __________ ----------------------------------~ 

IThe following inforrration is generated when the cylinder index in ccre o~ticn is 1 
Ispecified. I 
t-------------T------------T---------r-----T--------------------------------------------~ 

I IJHCORST I 88-91, A(&INDAREA) - starting address cf nain , 
I I (58-5E) I stcrage area s~ecified for cylinder index. 1 
1 , , I 
I I 92-93 I AL2(&INDSIZE} - Number of bytes in main 1 
I I (SC-SD) 1 storage available for cylinder index. I 
1 I 1 I 
1 I 94-101, Next cylinder index entry tc be read I 
I I (5E-65) 1 (MEECCHHR) . (Initialized by $$BINDEX to I 
I I , cylinder index starting address.) I 
1 I I 1 
I 1102-106 I Last cylinder index entry. I 
I I (66-6A) I I 
I IJHCORET 1107 I Core index byte. 1 
I I (6B) I 0 11 = First tine through transient. 1 
I I I 1 11 = End of index reached. I 
, 1 1 2 11 = Index ski~ o~tion. 1 
I I 13-7 IL~ot used. 1 
I I 1 1 1 
1 IJHCORKY 1108-111 I IPointer to key (stored by the ncdule). I 
I 1 (6C-6F) 1 1 , 
I I I I I 
I 1112-143 I IReserved. I 

I I I (70- 8F) I I I L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 27. DTFIS RETRVE, RANDOM table, part 2 (2 cf 2). 

r-------------T------------T---------,-----,--------------------------------------------, 
I DTF Assenbly 1 Module I 1 1 1 
I Label 1 DSECT Label I Bytes I Bi ts I Function I 
t-------------r------------+---------+-----+--------------------------------------------~ 
I&Filename.E I I 0-7 I IX'C7',&Filename.S+l,X'40',6 - Lcng seek Cc~ I 
1 1 I (0-7) 1 Iwith ccnnand chaining. 1 
I 1 I 1 I I 
1 I IJfiCC::::Vi 1 8-63 1 IArea tc build ccW-strinq. See E'igures 42-481 
1 I I (8-3F) I Ifor a descri~tion of the channel Frcgran I 
I 1 I I I bui lder fcr random retrieval. I 
I I I I I I 
I&Filename.E I I 64-67 1 I IFirst entry in DSKXTN table (logical unit, I 
I I I (40-43) I Icell m;mber). I 
i I I 72-75 2 I 14X'FF' End cf DSKXTN table. I 
I I I (48-413) I I I t-----------__ L ____________ ~ _________ ~ _____ L __________ ----------------------------------1 
11The length of one entry is the four bytes shcwn here. The minimurr nUHber of entries I 
I is 2. rhere is one entry Fer extent. I 
I I 
12 The locaticn cf the end-cf-table indicator depends on length of DSKXT~ table. I L _______________________________________________________________________________________ J 

Numbers in parentheses are displacements in hexadecirral nctation. 

Figure 27. DTFIS RETRVE, RANDC~ table, Fart 3. 
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r-------------T------------T---------T-----T--------------------------------------------, 
IOTF Assembly I Module I I I I 
I Label IOSECT Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------i 
&Filename I IJHCCCE 0-15 I ICorrmand Control Block (CCB). I 

I (O-F) I I 
I 16 I 0 Not used. I 
I (10) I 1 1 = GET issued. I 
I I 2 1 = COBOL open ignore opticn. I 
I I 3 1 = Track hcld sFecified. I 

IJHCOPT 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I IJHCPD~V 
I I 
I I 
I I 
I I 
I I 
I&Filename.C I IJHCSTEY 
I I 
I I 

17-19 
(11-13) 
20 
Cl4) 

21 
( 15) 

22-28 
(16-1C) 

29 
ClO) 

30 
(1E) 

I 4 1 = D~F tatle address constants relccated byl 
I OPENR. I 
I 5 1 = EOF on sequential retrieve. I 
I 6 1 = ~ata set security. I 
I 7 1 = Different blocksize in foruat 1 label I 
I than in rTFIS. I 
I Adcress of logic module. I 
I I 

o 
1 
2 
3 
4 
5 
6 

7 

o 

IFile type for OPEN/CLOSE (X'26' RE~RVE). I 
I I 
I I 
10pticn byte. I 
11 = 2321 (Version 1/2 only). I 
11 = Prime data in core. I 
11 = Cylinder overflo~ cpticn. I 
11 = Cylinder indeK in core option. I 
11 = Blooked records. I 
1 = Verify. 
1 = IOAREAS just used, 0 = IOAREA2 just 

used. 
1 = 2 I/O areas present. 
File name (t~F name). 

Prime data device type. 
X'OO' = 2311 
X'C1' = 2314/2319 
X'02' = 2321 
X'C4' = 3330. 

status byte. 
1 = Uncorrectable OASO error (except WLR 

error). 
I I 1 11 = WLR errcr. 
I I 2 11 = 
I I 3 11 = 
I I 4 11 = 
I I 5 11 = 
I I 6 11 = 
I I 7 11 = 
I I I 

EOF (seq~ential). 
Nc record found. 
Illegal 10 specified. 
~uFlicate record sensed. 
Overflo~ area full. 
Record retrieved from overflow 

I I IJHCHNOV 31 IHigh level indeK device type. 
I I (IF) I X'CC' 2311 
I I I X'01' = 2314/2319 
I I I X'C2' = 2321 

area. 

I I I I X, 04' = 3330. I L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 28. DTFIS RETRVE, SEQNTl table, part 1 (1 of 3). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDFT Assembler I Module I I I I 
'Label 'DSECT Label 'Bytes lEi ts I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
I I IJHCPNT I 32 , IRelative position of the DSKXTN (lcgical I 
I I I (20) I lunit, cell nurrber) table (in words). This I 
I I I 'Ivalue is the length of the DTF table divided I 
, , I 'Iby 4. I 
I I I 33- 35 I I First prime data record in cylinder (HHR). I 
I I , (21-23) I , I 
I I I 36-37 I ,Last prime data track in cylinder (HH). I 
I I I (24-25) I I I 
I I I 38 I I High record number on rraster index/cylinder I 
I I I (26) I lindex track eR). I 
I I I I' I 
I I IJHCPDH I 39 I I High reccrd number on prime data track CtO. I 
I t I (27) I I I 
I I I 40 I I High reccrd number on cverflow track (R). I 
I I I (28) I I I 
I I I I I I 
t I IJHCSTH I 41 I IHigh record number on shared track (N). I 
I I I (29) I I I 
I I I I I I 
I I IJHCTIH I 42 I I High reccrd number on track index track (R).I 
I I I (2A) I I I 
I I I I I I 
I 'IJHCRTR I 43 I IRetrieval l:;yte. I 
I I [(2B) I 0 11 = WORKR specified. I 
I I I f 1 11 = WORKS specified. I 
I I I I 2 loverflcw switch. t 
I I I I 3 11 = Read key. I 
I I I I 4 11 First record being processed (after I 
I I I I I issuing SETI. macro). I 
I I I I 5 11 = Output. I 
I I I 1611=-v;ritekeJ!. I 
I I I I 7 11 = PUT l£acrc issued. I 
t I I 44-50 I jprime data lower limit ~~BECCHH). I 
I I I (2C-32) I I I 
I I I I I I 
I I IJHCCIS I 51-57 I (cylinder index lOlNer limit (MBBCCHH). I 
I I f (33- 39) I I I 
I I I I I I 
I I IJHCMIS I 58-64 I IMaster index lower limit (~EECcH.tn. I 
I I I (3A-40) I I I 
I I I I I I 
I I IJHCILN I 65 I (Index level number, WAlTi' indicator. I 
I I I (41) I I X'02' = Master index. I 
I I I I I X' 40' = ViAITF seek check tit. I 
I I I I I X'SO' = From WAITF routine. I 
I / I I I I 
I I IJHCCLPA I 66-73 I /Last prime data record address (MEECCHHR). I 
I I I (42-49) I I I 
I I I I I I 
, 'IJHCRESZ ,74-75 I /Logical reccrd length. I 
I I I (4A-4B) , I I 
I I I I I , 
I I IJHCKYSZ / 76-77, IKey length. I 
I I I (4C-4D) I I I 
I I / " I I I IJHCBLSZ I 78-79 I IBlcck size (logical record length times I 
, , I (4E-4F), / nUl£ter of records). I 
I I , / I I 
I I IJHCRL10 I 80-81 I 'Overflow record length (logical reccrd ( 
I , I (50-51) I Ilength + 10). I L _____________ ~ ____________ i _________ ~ _____ ~ ____________________________________________ J 

Figure 28. DTFIS RETRVE, SEQNTI. table, part 1 (2 of 3). 
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r-------------T------------T---------,-----,--------------------------------------------, 
IOF'! 1\ssembler I Module I 1 I I 
1 Label IOSEcr Labell Bytes IBits I Function 1 
~-------------+------------+---------+-----+--------------------------------------------f 
1 1 IJHCBFAC 82-83 I IElccking factor. 
I I (52-53) 1 1 
I I 84-85 I IIndex entry length (key length + 10). 
I (54-55) I I 
1 I 1 
I IJHCAECD 86-87 I IPriroe data record length (key length + 
I (56-57) I Iphysical reccrd length). 

IJHCCMAX 

IJHCKYLC 

IJHCATB2 

IJHCATE3 

&Filename.S IJHCSADR 

88-89 I loverflow record length ~ith kei (key length 
(58-59) I 1+ lcgical record length + 10), 

90-91 
(SA-58) 
92-93 
(SC-SD) 

94-95 
(SE-5F) 
96-97 
(60-61> 
98-99 
(62-63) 

1 I 
I Prirre data record format length (key length 
1 + physical record length + 8), 
I Overflew reccrd format length (key length + 
1 logical record length + 18). 
I I 
I Key location (blocked records), I 
I i 
I constant = 5. I 
I I 
I constant = 1C. I 
I i 
I I 

100-101, Displacerrent of Part 2 of the OTFIS table I 
(64-65), frcm Part 1. I 

, I 
102-103, Displacement of Part 3 of the DTFIS table , 
(66-67) 1 frcrr Part 1. I 

I I 
104-113 I Iseek/search address area (MEBCCHHRFP), I 
(68-71) I I I 

I I I 
I&Filename.W IJHCECKT 114-123 I 'Random/sequential retrieval ~ork area. , 
1 (72-7B), , I L _____________ L ____________ L _________ L _____ L ____________________________________________ J 

Figure 28. DTFIS RETRVE, SEQNTl table, part 1 (3 of 3). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label IDSECT Label I Bytes IEits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
I&Filename.2 IJHCASAD 0-3 I Address of seek/search address area + 3. I 
I (0-3) I I 
I 4 I 0 1 = seek check indicated. I 
I (4) I 1-5 Not used. I 
I I 6 1 = Over/under seek has occ~rred. I 
I I 7 1 = An error has been found, tut a seek I 
I I check is indicated. I 
I 5-7 I Address of random/sequential retrieval work I 
I (5-7) I area. I 
I I 
I IJHSIOAR 8-11 Address of ICAREAS. I 
I (8-B) I 

IJHCRARA 

I 
I IJHCRKEY' 
I 
I 
I IJHCRWCR 
I 
I 
I IJHSDBl 
I 
I 
I IJHSLIOR 
I 
I 

12-15 
(C-F) 

16-19 
(10-13) 

20-23 
<14-17) 

24-27 
(18-1E> 

28-31 
(lC-H) 

I IJHSLMIT 32 
I (20) 

I Address 
I 

cf IOAREA2. 

I 
Address of KEYARG. 

Address cf WORKR. 

Current sequential I/O area address. 

L ICREG,*-4 - Load IOREG. 

X'CC' = No verify, X'4C' = Verify. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 33 x'C8' = Untlocked records, X'OO' = Elocked I 
I (21) reccrds. I 
I 34 IR = First prime data record on shared track. I 
I (22) I 
I 35-39 lupper limit for sequential retrieval 
I (23-27) I (CCHHR). 
I I 
I IJHSINIT 40-41 IH'O' = Blocked records, 
I (28-29) IH'2' = Overflow record, 
I IH'8' = U~lccked records. 
I 42 IX'C7' = 2311, 2314, or 2319; X'09' = 2321; 
I (2A) IX'FF' = 3330. 
I 43-47 IInitial values for sequential (CCHHR). 
I (2B-2F) I 
I I 

&Filename.H I IJHSCADR 48-55 Icurrent CASC address for sequential 
I (30-37) Iretrieval (MBBCCHHR). 
I I 
I IJHSCOVF 56-63 Icurrent overflow DASD address (MEECCHHR). 
I (38-3F) I 
I I 
I IJHSRCNT 64-65 Isequential record counter. 
I (40-41) I 
I I 
I IJHSTICU 66-67 Icurrent track index entry (HR). 

I I (42-43) I I L ____________ -~ ____________ ~ _________ ~ _____ ~ ___________________________________________ _ 

Figure 28. DTFIS RETRVE, SEQNTI tatle, part 2. 

I 
I 
I 
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r-------------T------------T---------r-----T--------------------------------------------, 
IDTF AsseIllbly I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 

~-------------+------------t---------t-----+--------------------------------------------f 
I&Filename.B I I 0-7 I IX'07',&Filename.S+l, X'40',6 - Long seek CCWI 
I I I (0-7) I Iwith command chaining. I 
I I I I I I 
I I 13Hcecw I B-63 I IArea to tuild CCW-string. See Figures 49-561 
I I I (B-3F) I Ifor a descri{:tion of the channel program I 
I I I I I tuilder for sequential retrieval. I 
I I I I I I 
I&Filename.E I I 64-671 I IFirst entry in DSKXTN table (lcgical unit, I 
I I I (40-43) I Icell number). I 
I I I 72-75a I 14X'FF' - End of DS~XTN table. I 
I I I (4 B-4B) 1 I I 
~-------------~------------~---------~-----~--------------------------------------------~ 11 The length of one entry is the fcur tytes shewn here. The minim~~ n~rrber cf entries I 
I is 2. There is one entry per extent. I 
I I 
laThe location of the end-of-table in~icator depends en length of DSKXTN tatle. I L _______________________________________________________________________________________ J 

Nurrber in parentheses are dis{:lacements in hexadecimal notation. 

Figure 28. DTFIS RETRVE, SEQNTL table, part 3. 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDTF Assembly I Module I I I I 
I Label IDSE~T Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
& Fi Ie name IJHCCCE 0-15 I CCB • I 

&Filename.C 

IJH~OPT 

IJHCPDDV 

IJH~STBY 

(O-F) I I 
16 0 INot used. I 
(10) 1 11 = GET issued. I 

17-19 
(11-13) 
20 
(14 ) 

21 
(15) 

22-28 
(16-1C) 

29 
(lD) 

30 
(In 

2 11 = COBOL open ignore opticn. I 
3 11 = Track hcld option specified. I 
4 11 = D~F table address constants relocated byl 

5 
6 
7 

o 
1 
2 
3 
4 
5 
6 

7 

o 
1 
2 
3 
4 
5 
6 
7 

I CPENR. I 
IEOF switch. I 
11 = I:ata set security. I 
11 = ftrong blocksize error during additicn tel 
I file. I 
ILogic module address. I 
I I 
I File type for OPEN/CI.OSE (X' 21' = ADCRTR). I 
I I 
I I 
10pticn byte. I 
I I 
11 = 2321 (Version 1/2 only). I 
11 = Prime data in core. I 
11 = Cylinder overflow. I 
11 = cylinder index in core. I 
11 = Elccked records. I 
11 Verify. I 
11 = IOAREAS just used, 0 = IOAREA2 just I 
I used. I 
11 = 2 I/O areas present. I 
ID~F file name. I 
I I 
I I 
IPrirre data device type indicator. I 
I X'CO' = 2311 I 
I x'Ol' = 2314/2319 I 
I X'C2' = 2321 I 
I X'04' = 3330. I 
I I 
Istatus byte. I 
11 = Uncorrectable DASD error (exce~t WLR). I 
11 = wLR errer. I 
11 = EOF (sequential). I 
11 = No record found. I 
11 = Illegal 1D specified. I 
11 = Du~licate record sensed. I 
11 = Cverflo~ area full. I 
11 = Record retrieved from overflo~ area. I 
I I 

I IJHCHNDV 31 IHighest level index device type. I 
I (IF) I X'OO' = 2311 I 
I I X'Ol' = 2314/2319 I 
I I X'02' = 2321 I 
I I I I X'C4' = 3330. I L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 29. DTFIS AI:DRTR table, ~art 1 (1 of 4). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDFT Assembler I Module I I I I 
I Label IDSE~T Label I Bytes IBits I Function , 
~-------------+------------+---------+-----+--------------------------------------------~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I &Filename. H 
I 

I IJHCPNT I 32 I IRelative position of the DSKXTN (lcgical , 
, I (20) I lunit, cell nurrber) table (in words>. This I 
I I I Ivalue is the length of the DTF table divided I 
I I I Iby 4. , 
I 1 33- 35 I IFirst prime data record in cylinder (HHR). I 
I I (21-23) I I , 
I I 36-37 I ILast prime data track in cylinder (HH). I 
I I (24-25) I I , 
I I 38 I IHigh record number on rraster index/cylinder I 
, I (26) I , index track (R). I 
I I I I , 
'IJHCPDH I 39 I IHigh reccrd number on prime data track (~). I 
I I (27) I I I 
, , 40 I Itligh reccrd number on overflow track (R). I 
I I (28) I I I 

IJHCSTH I 41 I ,High reccrd number en shared track (R). I 

IJHCTIH 

IJH~RTR 

IJHCCIS 

IJHCMIS 

IJHCILN 

I (29) I I I 
I 42 I IHigh reccrd nurrber en track index (TI) I 
I (2A) ! Itrack (R). ! 
I 43 I IRetrieval byte. , 

(2S) I 0 11 = \oiORKR area specified. 

44-50 
(2C-32) 
51-57 
( 33-39) 
58-64 
(3A-40) 

65 
(41) 

I 1 1 = WORKS area specified. 
I 2 Overflow s~itch. 
I 3 1 Read. 
I 4 1 = First record being processed (after 
I issuing SETL macro). 
I 5 1 = Output. 
I 6 1 = write key. 
I 7 1 = PU~ macro issued. 
I Prirre data lcwer limit (MBBCCHtI). 
I 
I 
I 

Cylinder index lower limit (~BBCCHH). 

I Master index lower limit (MEBCCHH). , 
I I 
I I 
, Index level number, WAITF, and track hold , 
I indicatcrs. I 
I 0 1 = From WAITF routine , 
I 1 1 = Seek check from WAITE. I 
I 2 1 = Index track held. I 
I 3 11 = Data track held. I 
,4-5 Not used. I 
,6 0 = Cylinder index; I 
I 1 = Master Index. I 
,7 Not used. , 

IJHCCLPA 66-73 I Last prime data record address (f.'!BECCHHR). I 
I (42-49) I I 
I I I 
I IJHCRESZ 74-75 I Logical reccrd length (RECSIZE). I 
, (4A-4B) I , 
I I I 
I IJHCKYSZ 76-77 I Key length (KEYLEN). I 
I (4C-4D) I I 
I I I I 
I IJHCBLSZ 78-79 I IBlcck size (lcgical record length times I 
I (4E-4E) I I nurr.I:er of records). I 
I I I I 
I IJHCRL10 80-81 I IOverflow record length (logical reccrd I 
I I (50-51> I Ilength +10). I L _____________ L ____________ L _________ L _____ L __________ __________________________________ J 

Figure 29. DTFIS ADDRTR table, fart 1 (2 of 4). 
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r-------------T------------T---------T-----T--------------------------------------------, 
IDF~ ~ssemblerl Module I I I I 
1 Label IDSECT Labell Bytes IBits I Function I 
~-------------t------------t---------+-----t--------------------------------------------f 

&Filename.S 

&Filename.W 

&Filename.P 

I IJHCBFAC 82-83 IElocking factor (number of logical records 
I (52-53) lin block (NRECDS». 
I 84-85 IIndex entry length (key length +10). 
I (54-55) I 
I I 
I IJHCAECD 86-87 IPrime data record length (key length ~lus 
I (56-57) Iphysical record length (block size». 

IJHCCMAX 

IJHCKYLC 

IJHCA'l'B2 

IJHCATE3 

IJHCSADR 

IJHCEKCT 

IJH~CPRC 

IJHACSTI 

IJHACLTA 

IJHACLCA 

IJHACLMA 

88-89 IOverflow record length ~ith key (key length 
(58-59) 1+ lcgical record length +10). 

90-91 
( 5A-5E) 
92-93 
( 5C-5D) 

94-95 
(5E-5F) 
96-97 
(60-61) 
98-99 
(62-63) 

100-101 
(64-65) 

102-103 
(66-67) 

104-113 
(68-71) 

114-123 
(72-7B) 

124-127 
(7C-7F) 

128 
( 80) 

1 
Ipri~e data record format length (key length 
1+ tlock size + 8). 
loverflow reccrd format length (key length + 
Ilogical record length + 18). 
I 
IKey location (KEYLOC) for blocked records. 
I 
IConstant = 5. 
I 
Iconstant = lC. 
I 
I 
IDisplace~ent of Part 2 of the DTFIS table 
Ifrcm start of Part 1. 
I 
IDisplacement of Part 3 of the DTFIS table 
Ifrc~ start cf Part 1. 
I 
Iseek/search address area. 
I 
I 
IRandom/sequential retrieval ~ork area. 
I 
I 
Ipri~e data record count. 
I 
I 
Istatus indicators. 

I 0-4 I Not used. 
I 5 11 = File closed. 
I 6 11 = Last prine data track full. 
I 7 11 = Block complete. 
I I 

129-133 I ILast track index normal entry address 
(81-85) I I (CCHHR). 

I I 
134-138 I ILast cylinder index entry address (CCHHR). 
(86-8A) I I 

I I 
1139-143 I ILast master index entry address (CCHHR). 
I (8B-8F) I I 
I I I 

IJH~CLOA 1144-151 I ILast independent overflow record address 
I I (90-97) I I (MEBCCHHR) • 
I I I I 
I &Filename. I IJHACOTC 1152-153 I I Nu~ter of independent overflo~ tracks. 
I I (98-99) I I 
I I I I 
I &Fj.lename. A IJHACOFC 1154-155 I I Nunber of full cylinder overflow areas. 
I I I (9A-9B) I I L _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

F'igure 29. DrFIS ADDRTR table, part 1 (3 of 4). 
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r-------------T------------T---------r~----T--------------------------------------------, 
IDFT Assembler I Module I I I I 
I La~el IDSE~T Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
&Filename.O IJHACORC 156-157 I IOverflow record count. I 

IJHACOLL 

IJHACOUP 

IJHAHRAA 

IJHADLNK 

IJHAARAO 

IJHACUSE 

IJHAI:KEY 

(9C-9<) I I I 
I I I 

158-164 I IIndependent cverflow area lower limit I 
(9E-A4) I I (MBBCCHH). I 

I I I 
165-171 I I Independent overflow area 1:pper lini t I 
(A5-AB) I I (MEECCHH) .. I 

172-175 
(AC-AF) 
176-179 
(BO-B3) 

I I I 
I IA(&Filenarre.~) - Address of work area for I 
I Icylinder overflow control record (COCR). I 
I IA(&Filenarre.~+8) - Address of work area for I 
lithe current track index nornal entry count I 
I lfield. I 

180-183 I IA(&Filename.D+16) - Address of werk area ferl 
(B4-B7) I Icurrent track index overflew entry count I 

184-187 
(B8-EB) 
188-191 
(BC-BF) 
192-195 
(CO-C3) 

196-199 
(C4-C7) 

200-203 
(C8-CE) 

204-20'7 
(CC-CF) 

208-211 
(D0-D3 ) 
212-215 
(04-D7) 

I Ifield. I 
IA(&Filenarre.~+24) - Address of work area fori 
(current prime data record oount field. I 
IA(&Filenarre.~+32) - Address of work area fori 
I current overflow record co~nt field. I 
IA(&Filenarre.~+40) - Address of work area fori 
Itrack index normal entry data field. I 
I I 
IA(&Filename.D+50) - Address of wcrk area ferl 
lourrent overflow record sequence-link field.1 
I I 
IA(&IOAREAL) - Address of IOAREAL, the I/O I 
larea used for adding records te a file. I 
I I 
IA(&WORKL) - Address of WCR~I, ~ork area I 
Icontaining user data records to te added to I 
Ithe file. I 
I I 
IA(&Filename.R) - Address of the ADD key areal 
I I 
IA(&IOAREAL+8) - Address of key pesition in I 
I lOP-REAL. I 
I I 

IJHARLN8 216-219 IA(&IOAREAL+8+&KEYLEN) - Address of data I 
I CD8-DB) I Iposition in IOAREAL. I _____________ i ____________ i _________ i _____ i ____________________________________________ J 

Figure 29. DrFIS AOORTR table, part 1 (4 of 4). 
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r-------------T------------T---------T-----T--------------------------------------------, 
I DTF 1\.sseiIlbly I Module I I I I 
I Label IDSECT Label I Bytes IBits I Function I 
~-------------t------------t---------t-----t--------------------------------------------1 
I&Filename.2 IIJHC1\.SAD I 0-3 I IA(&Filenan:e.S+3) - Address of the I 
I I I (0-3) I Iseek/search address area+3. I 
I I I 4 I 0 11 = Seek check indicated. I 
I I I (4) I 1-5 INot used. I 
I I I 1 6 11 = Over/under seek has occurred. I 
I I I I 7 11 = An error has been found, but a seek I 
I I 1 I Icheck is indicated. I 
I 1 I 5-7 I IA(&Filename.~) - 1\.ddress of the randcIr/ I 
I I I (5-7) I Isequential retrieval work area. I 
I I t J I J 
I I IJHSIOAR I 8-11 I IAddress of IOAREAS, I/O area used for I 
J I I (8-B) I I sequential retrieval. I 
, 1 1 I I I 
I I IJHCRARA I 12-15 I IAddress of IC1\.REAR. I/C area used fcr randcIr I 
I 1 I (C-F) I I retrieval cr address of IOAREA2 (if 1 
I I I I 1 specified) for sequential retrieval. I 
I 1 1 I I I 
I I IJHCRKEY I 16-19 I l1\.ddress of KEY1\.RG, field ccntaining 1 
I I I (10-13) 1 I user-supplied key used for random READ/Wrl.ITE I 
I 1 I I loperations and sequential retrieval I 
J I I 'Iinitiated by key. I 
I 1 I I I 1 
t 1 IJHCRWOR I 20-23, IAddress cf WORKR, work area used for random 1 
I I I (14-17) I I retrieval. I 
I I I I I I 
, I IJHSDBl I 24-27 I ,current sequential I/C area address. I 
I I , (lS-lE) I 1 I 
t I I 1 I 1 
I 1 IJHSLIOR I' 28-31 I 11. L IOREG, *-4 - Load I/O register for I 
I I , (lC-ll) I I sequential or I 
I 1 1 1 12. 4 -byte NO-OP instructicn for random. I 
1 I I I 1 I 
I I IJHSLMIT I 32 I IX' 00' No verify; X'40' = Verify. I 
lit (20) I I I 
1 I I 33 I IX'OO' Elocked; X'08' = Unclocked. I 
I I I (21) I I I 
, 1 I' 34 t 1 R = First I;riree data record on shared track. I 
I 1 r (22) I l I 
I 1 I 35-39 I ILiIrits for sequential (CCHHR). 1 
I I I (23-27) I I I 
I' I I I I I 
I I IJHSINIT I 40- 41 I I H' C' = Blocked records. I 
I I I (28-29) I IH'2' = Overflow record. I 
t I I I I H' E' = UnHocked records. I 
I I 1 42 I IX'C7' = 2311, 2314, or 2319; X·09· 2321;. 1 
I I I (2A) 1 IX'IF' = 333C. I 
I I I 43-47 t IIni tial values for sequential. I 
I I t (2E-21) I I I 
! I I t I I 
I&Filename.H I IJHSCAI:R I 48-55 I 'Current sequential DASD address (MEECCHHR>. I 
I I I, (3.0-37) I I I 
, I I I I I 
I I IJEiSCOVF l 56-63 I Icurrent cverflow DASD address (MBBCCHHR). I 
I t I (38-31) I I I 
I I I I I I 
I I IJHSRCNT I 64-65 I Isequential record count. I 
I I I (40-41> I I I 
t I I If' 
t I IJHSTICU l 66-67 I ICurrent track index entry for sequential I 
I I t (42-43) I I(HR). I L _____________ .1 __________ . __ .1 _________ .1 _____ .1 ____________________________________________ J. 

Figure 29. DrFIS 1\.DDRTR table. part 2 (1 of 2). 
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r-------------T------------T---------r-----T--------------------------------------------, 
I DTF Assemb ly I Module I I I I 
I Label IDSE2T Label I Bytes IBits I Function I 
~-------------+------------+---------+-----+--------------------------------------------~ 
I&Filename.T , ,68-69 1 INuwter of records tagged for deleticn. 1 
1 1 1 (44-45) 1 1 1 
I I I I I I 
, 'IJHRREGS 1 70-71, ILR &IOREG,O for random (or 2-byte NO-OP for I 
I I I (46-47) I 'sequential). , 
I I I 'I I 
,&Filename.G I IJHRIDSV 1 72-79, IDAED address save area for randorr retrieval I 
I , I (48-4J,!'), I (MEECCHHR). , 
I I I 'I I 
1 'IJHR~DSV I 80-83 I IReccrd pointer within I/O area for write 1 
I I 1(50-53), I(for random retrieval). I 
I , 1 'I I 
I&Filename.R I IJHROVCN I 84-87 I 'Non first overflow record count. , 
, , I (54-57) I I , 
~-------------L------------~---------~-----L----------__________________________________ ~ 
'The followin~ inforrration is generated if the cylinder index in core cpticn is , 
I specified. Bytes 88-91 (58-5B) are not used. I 
~-------------T------------T---------T-----r--------------------------------------------~ 
1 I IJHCORST 1 92-95 IA(&INDARE~) - Starting address of rrain I 
1 1 I (SC-SF) Istcrage area specified for cylinder index. I 
I 1 I 96-97 IAL2(&INDSIZE) - Number of bytes in rrain 1 
1 I 1 (60-61) Istorage available for cylinder index. I 
I I I 98-105 1 Next cylinder index entr} to be read 1 
1 I 1 (62-69) , (MEECCHHR) • I 
I I 1106-11C ILast cylinder index entry (CCHrlR). , 
, I I (6A-6E) I I 
I I I , 
1 I IJHCORBT 111 Icore index l::yte. 1 
I I (6F) 0 11:: First time through B-transient, 1 
I 1 I $$EINDEX. 1 
I I 1 11:: End of cylinder inde}( reached. I 
1 1 I 2 11 Index skip option specified. , 
I I I 3 11 Euppress index in-core option and read I 
1 1 ,I 1 cylinder index:. I 
1 I I 4-7 INot used. I 
I I 1 1 I 
I I IJHCORKY 112-115 1 IPointer to key (stored by Rodule). I 
I I (70-73) I I I 
~-------------L------------~---------~-----~----------__________________________________ ~ 
IThe followin~ inforrration is generated if the prime data in core add functicn is I 
I specified. This information is aligned on a double word boundary. If both cylinder 1 
lindex in core and prirre data in ccre add functions are specified, the follcwing I 
I information is found in bytes 120-135 (78-87). I 
~-------------T------------T---------r-----T--------------------------------------------~ 
I 1 IJHPSIZE 1112-113 I ISize of IOAREAL. I 
I I I (70-71) I 1 I 
I I I I I I 
I I IJHPM~X 1114-115 I IMaxirrurr nurrl::er of prime data records in mainl 
I I I (72-73) I Istorage. I 
I I I I I I 
I I IJHPr;SPl 1116-119 I IAddress of "Write CCW's. 1 
I 1 I (74-77) I , I 
I 1 I I I I 
I I IJHPDSp2 1120-123 I I Address of read CCW ' s. I 
I I I C78-7E) I I I 
I I I I I I 
I I IJHPSW 1124 I ISwitch byte. I 
I 1 I (7C) I 0 11 = EOF. 1 
I 1 I I 1-7 INot used. I 
I I 1125-127 I IFor boundary alignment. I 
I , I (?r;-7.F) I I I l _____________ ~ ____________ ~ _________ ~ _____ ~ ____________________________________________ J 

Figure 29. DrFIS ~DDRTR table, part 2 (2 of 2). 
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r-------------T------------T---------T-----j--------------------------------------------, 
1 DTF Asse~bly 1 Module I 1 I I 
I Label IDSECT Label I Bytes IBits I Function 1 
~-------------+------------+---------+-----+--------------------------------------------~ 
I&Filename.B 1 0-7 I IX'C7', &Filename.S+l, X'40', 6 - Lcng seek I 
I I (0-7) I I CCW wi th corrrrand chaining. 1 
I I IJHCCCW 8-63 I Channel program build area. See Figures I 
I I (8-3F) I 56-91 for a description of the channel I 
I I I prcgram cuilder. I 
I 1 64-127 I Channel fregram build area for add function I 
, , (40-71') , only. , 
I&Filename.D I IJHACOCR 128-135 I Cylinder overflow central record (COCR). , 
I I (80-87) , I 
I' I , 

1 I IJHACTNA 136-143 I Current track index normal entry ceunt I 
1 (88-8F), field. I , , , 
I IJHACTO~ 1144-151 I Current track index overflew entry count , 
I 1 (90-97), field. , 
1 1 1 1 
1 IJHACRID 1152-159 1 Current prime data record ccunt field. , 
1 ,(98-9F) , 1 
I I' 1 
1 IJH~CFID 1160-167, ,current everflow record count field. 1 
, I (AD-A7) , 1 , 
, , 1 , 
1 IJHACTIN 168-177 I I~rack index normal entry data field. 1 
, (A8-Bl), I , 
, I , , 
I IJH~CLNK 178-187 I Icurrent everflew record seguence-link field., 
, (B2-EB), I , 
, 1 , 
1 IJHACTIA 188-197 Icurrent track index overfle~ e~try data 1 
I (BC-CS) Ifield. , 
1 , 1 
1 IJH~G~TE 198 IX'Ol' - Add to EOF. 1 
1 (C6) IX'C2' - Add to independent everfle~ area. 1 
I 199-201 loverflcw centrol bytes (CCH). I 
I (C7-C9) 1 1 
I 1 , 
, IJHAOCOH 202-203 IHigh HR on overflow track. See Figure 10. , 
, (CA-CB), , 
, 204-211 ,Volume upper limit for prirre data records I 
, (CC-D3) 1 (MEECCHHR). See Figure 11. I 
I I' , 
1 IJH~ICOM 212-217 ,CLC O(&KEYLEN,13),0(6) - Uncloeked , 
I (D4-D9) ,CLC C(&KEYLEN,13),&KEYLOC-1(6) - Blecked 1 
, ,Utility CLC for key. I 
1 , I 
I IJH~ISKY 218-223 IMVC 0(&KEYLEN,13),0(12) - Unclocked 1 
I (DA-DF) IMVC C(&KEYlEN,13),&KEYLOC-l(12) - Elecked I 
, IUtility MVC for key. , 
I&Filename.E 224-2271 IFirst entry in DSKXTN table (lcgical unit, , 
, (E0-E3) Icell nurr:ber>. , 
1 232-2352 1 4X'FF' - End of DSKXTN table. , 
, (E8-EB), I 
1 I 1 
'&Filename.K 236+ 'Key area fer add only. clurrcer of tytes , 
, , (EC-end) Idefends on key length, KEYLEN. , 
~-------------~------------~---------~-----~--------------------------------------------f 
,1Each entry in the DSKXTN table is four bytes leng. The minimum numter of I 
, entries is twe. There is ene entry per extent. , 
12Location of the end-of-table indicator jepends en length cf DSKXTN tacle. 1 l _______________________________________________________________________________________ j 

Nurrbers in parentheses are disFlacements in hexadecimal notation. 

Figure 29. DrFIS ADDRTR rabIe, Part 3 
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The ISMOD (Indexed-Sequential Mcdule) [facro 
instruction must be included for each logic 
module required to sUPFort each DTFIS rracro 
in a particular problem program. ~he logic 
modules are described by an ISMOD header 
entry and a series of parameter entries. 
see QQ§~Y§_§~E~fyis2f_~~g_!/0 ~~~g~, 
GC33-5373, for an explanation of the 
parameters. 

~he followi ng imperative macros use the 
logic in the ISMOD: 

ESETL 
GET 
PUT 
READ 
WAITF 
WRI'I'E, KE Y 
WRITE, NEWKEY 

The logic for the other imperative 
macros used by ISAM (ENDFL, ESETL, SErFL 
and SETL) is found in varieus B-transient 
routines. Flowcharts for 1SFMS are in 
alphabetical order by macro within 
function. The functions aH.:ear in the 
following sequence: 

LOAD 
ADD 
RETRVE, RANDOM 
RETRVE, SEQNTL 
ADDR'IH 

~his section does not disouss each of 
these macros seFarately but, instead, 
presents them in the context of a 
particular function. 

g~~!il!~J~NT ~ODULli: A reentrant nodule is a 
logic module that can~e-~iYE££~cnoY~1Y 
used, or shared, by rrore than cne file. 
ISMCD is made reentrant by inclusion of the 
RDONLY=YES pararreter in the IS~CD rracro 
instruction. The RDONLY (read-only) 
parameter assures, regardless of the 
processing requirements of any file(s) 
using the module, that the generated logic 
module is never rr.odified in any way. This 
feature is implemented through the 
establishment of unique (one fcr each task 
using the module) save areas external to 
the logic module. Each save area nust be 
72 t:ytes and doubleword aligned. ~he save 
area for ISMCD contains general registers 
2-14, the last overflow record address, the 
new overflow record address, and a work 
area for the channel program builder. A 
task must prcvide the address cf its unique 
save area in register 13 before an 
imperative nacro is issued te the file and 
a logic module is entered by the task. 
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ERROR OPTICN EXTENSICNS: When EFREXT is 
net-specIfIed and-an-Unreceveratle I/O 
errOr cccurs, IS~'MS indicates this error in 
Filename.C and ret~rns tc the Frcblen 
progran. Control is returned to ISFMS only 
ty issuing another macro instructicn. 

when ERR EXT is specified and an 
unrecoveracle I/O error cccurs, bit 0 ef 
Filename.C is set on. Also, byte 2, bit 2 
cf the CCB in the DTF is set on ';ihen data 
transfer bas not occurred. 'Ihe problem 
Frogram error processing routine should 
determine if data transfer occurred by 
checking tbe data transfer bit (byte 2, bit 
2) in the DTF. Information concerning the 
record being read or ';iritten and the 
cFeraticn teing ferformed at the time of 
the error can be found in the 18-byte 
faraneter list pointed tc by register 1. 
Eee Figure 30 for a descrifticn cf this 
r:ararreter list. 

r-------T------T--------------------------, 
I EYTES I EITS I CONTEN'IS I 
~-------+------+--------------------------~ 
I 0-3 I 1 DTF address. I 
I I I I 
I 4-7 I I ~ain stcrage address cf I 
I I I the reccrd in error. I 
I I I I 
I 8-15 I I DASD address of record inl 
I I I error (~BBCCHHR), where MI 
I I I is the extent sequence I 
I I I number and B is the I 
I I I record number. R can be I 
I I I inaccurate if a read I 
I I I error occurred during a I 
I I I read of the highest level I 
I I I index. I 
I I I I 
I 16 I I Record identification: I 
I I I I 
I I 0 I Data. I 
I I I I 
I I 1 I Track index. I 
I I 1 I 
I I 2 I Cylinder index. 1 
I I I I 
I I 3 I Master index. I 
I I 1 1 
I I I Type cf operation: I 
I I I I 
I I 4 I Not used. 1 
I I I 1 
I. I 5 I Not used. I 
l I I I 
1 I 6 I Write. 1 
I I I I 
l I 7 I Read. I 
I I I I 
I 17 I I Comtrand code of fail ing I 
I I I CCW. I L _______ ~ ______ ~ __________________________ J 

Figure 3C. ERREXT paratreter list. 



After checking for errors and taking 
corrective action if necessary, the problem 
program error processing routine can return 
to ISAM via the ERET macro. The ERET 
IGNCRE or ERET SKIP macro returns to ISAM 
to ignore the error condition and process 
the record. rhe ERET RETRY returns to ISAM 
to make another attempt to read or write 
the record. 

~Qi~: The ERREXT coding is not designed to 
handle non-recoverable errors that 
are posted in Filenane.C. Exanples 
of non-recoverable errors are No 
Record Found, Prime Data Area Full, 
Master Index Full, etc. 

DOUBLE BUFFERING: Double buffering is 
meaningfur-only-when creating the file or 
sequentially retrieving fron the file. If 
IOAREA2=YES is specified as an ISMOD macro 
parameter, and the presence cf two I/O 
areas is indicated in the DTF table, 
overlapping cf I/O with processing is 
provided fOr the load create and sequential 
retrieve functions. 

ISAM MACRO INS'IRU:::TIONS TO lCAD CR EXrEND A 
DASD FILE 

The function of originally loading a file 
of presorted records onto DASD, and the 
function of extending the file by adding 
new presorted records beyond the previous 
high record, are the same. Both are 
considered a LOAD operation (specified by 
the DTFIS entry IOROUT), and they both use 
the same macro instructions in the problem 
program. However, the type field in the 
DLBL card must specify IS~ for load 
creation and ISE for lead extensicn. 

The areas of the volumes used fcr the 
file are specified by job control EXTENT 
cards. rhe areas are: the prine data area 
where the data records are written, a 
cylinder index area where the user wants 
ISAM to build the cylinder index, and a 
master index area if a master index is to 
be built (specified by the D'IFIS entry 
MSTIND). 

During the load operaticn, ISAM builds 
the track, cylinder, and master (if 
specified) indexes. 

'Ihree different macro instructicns are 
always required in the problem prcgram to 
load original or extension records into the 
logical file on DASD. 

The SErFL (set file load node) nacro 
instruction causes ISAM to set up the file 
so that tne load or extensicn function can 
be perfor~ed. When loading a file, SE'IFL 

preformats the last track of each track 
index; but when extending the file, SETF-L 
preformats only the last track cf the last 
track index plus each new track index for 
the extension of the file. 'Ihis allows 
prime data on a shared track to be 
referenced even though nc track index 
entries exist on the shared track. 

'Ihis nacro must be issued whenever the 
file is tc be loaded or extended. 

When a ftRITE macro instructicn with the 
paraneter NEWKEY is issued in the problem 
program between a SETFl instructicn and an 
ENDFL instruction (the third macro required 
for loading), it causes ISAM tc lcad a 
record ontc OASD. 

Before issuing the WRITE instruction, 
the problen' program must store the key and 
data portions of the record in a wcrk area 
(specified by DTFIS WORKL). The ISAM 
routines construct the I/C area by noving 
the data record to the data area, moving 
the key to the key area, and building the 
count field. When the I/O area has been 
filled, ISAM transfers the records to DAS~ 
storage and then construots the oount field 
for the next record. The WAITF nacro 
shculd not be used when loading or 
extending an ISAM file. 

Before records are transferred, ISAM 
perforns both a sequence check (to ensure 
that the reoords are in order by key) and a 
duplicate-record check. 

After each WRITE is issued, ISAM makes 
the ID of that record or block available to 
the problero program. The 10 is located in 
an 8-byte field labeled Filename.H. 

As records are loaded on DASD, ISAM 
writes track index entries 'each tine a 
track is filled, writes a cylinder index 
Entry each time a cylinder is filled, and 
writes a naster index entry (if DTFIS 
MSTINO is specified) each tine a track of 
the cylinder index is filled. 

The ENDFL macro perfor~s an operation 
(similar to a CLOSE) for the file that has 
been loaded. It writes the last block of 
data records, if necessary, and then writes 
an end-of-file record after the last data 
record. It writes any ir.dex entries that 
are needed. It also ~rites inactive track 
index entries for the unused portion of the 
prime data extent for the 2311 device type. 
For 2314/2319/3330/2321 device types, only 
the remaining portion of the last cylinder 
ccntaining prime data records has inactive 
track index entries. 

When extending or adding to a file, the 
user is responsible for checking byte 16, 
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bit 7 of the DTF to determine whether the 
correct blocksize has been s~ecified. 

ISAM MACRO INS~RUCTIONS FOR ADDING RECCRDS 
TO A FILE 

After a file has been organized on DASD, 
new records can be added tc the file. Each 
record is inserted in the proper place 
sequentially by key. This function is 
provided by specifying ADD or ADDR~R in the 
DTFIS entry IOROUT. 

~he file can contain either blocked or 
unblocked records, as specified by the 
DTFIS entry RECFORM. When the file 
contains blocked records, the user must 
provide ISAM with the location of the key 
field that is provided thrcugh the DTFIS 
entry KEYLOC. The records to be inserted 
are written cne record at a tirre. The 
records must contain a key field in the 
same location as the records already in the 
file. Whenever the addition of records is 
to follow sequential retrieval (ABBRTR), 
the macro instruction ESETL must be issued 
before a reccrd is added. 

~wo macro instructions, WRITE NEWKEY and 
WAITF are used in the problem program for 
adding records to a file. 

Before the WRITE macro is issued for 
unblocked records, the program rrust store 
the record (key and data) to be added into 
a work area specified in the DTFIS entry 
WORKL. For blocked records, the program 
must store only the data (the key is 
assumed to be a part of the data). Before 
any records are transferred, ISFMS checks 
for duplicate record keys. If no 
duplication is found, IS~M inserts the 
record in the file. 

To insert a record into a file, IS~ 
performs an index search at the highest 
level index. This search deterrrines if the 
record to be inserted can be placed within 
the file, or if it is higher than the last 
record on the file. 

If the record can be inserted within the 
file, searching of the master index (if 
available), the cylinder index, and the 
track index determines the a~pro~riate 
location to insert the record. 

For an entry to an unblccked file, an 
equal/high search is perforrred in the prime 
data area of the track. Wben a record on 
the track is found that is equal tc or 
higher than the record to be inserted, the 
record is read from the track and ~laced in 
main storage (in the I/O area). The two 
records are corr-pared to see if a duplicate 
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record is found. If a d~plicate record is 
found, that information is pested to the 
user in the DTF table at Filenarre.C. If ne 
cuplicate is found, the appropriate record 
(in the user's work area) is written 
directly on the track. The record (just 
displaced from the track) in the I/O area 
is rr.eved by ISAM to the user's work area. 
The next record on the track is read inte 
the I/O area. 

~hen, the record in the work area is 
written on the track. Succeeding recerds 
are shifted until the last record on the 
track is set up as an overflew record. If 
the ADD I/C area (ICAREAL) is increased to 
permit the reading or ~riting ef rrere than 
cne record on D~SD at a time, an equal)high 
search is performed in the prime data area 
of the track. When a record on the track 
is feund that is equal to or higher than 
the record to be inserted, as rrany recerds 
as can fit into the I/O area specified in 
the DTFIS operand IOAREAL are read fren the 
track and ~laced in rrain storage (in the 
I/O area). 

The record to be added is cerr~ared to 
existing records in the I/C area. If a 
duplicate key is found, the condition is 
~osted to the user in the DTF table 
Filename.C. If no dup icate is found, the 
records are shifted in rr,ain storage, 
leaving the record with the highest key 
remaining in the user's ~crk area. The 
ether records are rewritten directly onto 
the track. ~ny remaining record(s) on the 
track are then read into the I/C area. The 
process continues until the last record en 
the track is set up as an overflow record. 

Tbis last record is then ~ritten into 
the ap~ropriate overflow area, and the 
appropriate track index entries are 
updated. ~his is the cylinder overflow 
area, if CYLOFL has been specified fer this 
file and the area has not been filled. 

If the cylinder overflow area is filled, 
or if only an independent cverflew area has 
been specified by a job control EXTENT 
card, the end record is transferred to the 
independent overflow area. If an 
independent overflow area has net been 
specified (or is filled) and the cylinder 
overflow area is filled, there is no reorr 
available to store the overflow record. 
ISAM posts this condition in the DTF table 
at Filenarre.C. 

In all cases, before any records are 
written, IS~M determines if rcorr is 
available. 

Fcr an entry to a blocked file, the work 
area, WORKL, is required in the DTFIS 
entries. Each record to be added must 
contain a key field in the sarre lccaticn as 



the recorjs already in the file. The 
high-order position of this key field, 
relative to the leftmost position of the 
logical record, must be specified to ISAM 
l::y the user. The DTFIS entry KEYLCC is 
used for this specification. 

When the WRITE macro is issued in the 
prol::lem program, IS~M first locates the 
correct track by referring tc the necessary 
master (if available), cylinder, and track 
indexes. Then, a search on the key areas 
of the DASD records on the track is made to 
locate the desired block of reccrds. The 
l::lock of records (or as many as will fit 
into tne IIO area if IOAREAL has l::een 
increased for reading and writing ~ore than 
one recorj on DASD at a tirre) is read into 
the IIO area. ISAM then examines the key 
field within each logical record tc find 
the exact position in which to insert the 
new recorj and to check for duplication of 
records. If duplication of keys exists, 
the condition is posted in Filenarre.c. If 
the key of the record to be inserted 
(contained in the work area WORKL) is low, 
it is exchanged with the record presently 
in the block. 

This procedure continues with each 
succeeding record in the block until the 
last record is ~oved into the wcrk area. 
ISFMS then updates the key area of the DASD 
record to reflect the highest key in the 
block. If the IOAREAL has been increased, 
succeedin3" blocks in the IIO area are also 
updated. The block (or blocks) is then 
written back onto DASD. The rerraining 
blocks on the track are similarly processed 
until the last logical reccrd en the track 
is moved into the work area. This reccrd 
is then set up as an overflew record with 
the proper se~uence-link field and moved to 
the overflow area. The indexes are updated 
and ISAM returns to the problem prograrr, for 
the next reccrd to be added. If the 
overflOW area is filled, the infcrrration is 
posted in Filename.C. 

If the proper track for a record is an 
overflow track (determined by the track 
index), ISAM searches the overflow chain 
and checks fer duplication. If nc 
duplication is found, ISAM writes the 
record, preceded by a sequence-link field 
in the data area of the DASD record, and 
adjusts the appropriate linkages to 
maintain sequential order by key. ISAM 
writes the new record in either the 
cylinder overflow area or the independent 
overflow area. If these areas are filled, 
the user is notified by a bit in 
Filename.C. 

If the new record is higher than all 
records presently in the file 
(end-of-file), ISAM checks to determine if 
the last track containing data reccrds is 

filled. If it is not, the new record is 
added, replacing the end-cf-file reccrd. 
The end-of-file record is written in the 
next record location on the track, or cn 
the next available prirre data track. 
Another track must be available ~ithin the 
file lirrits. If the end-of-file record is 
the first record on any track, the new 
record is written in the appropriate 
overflow area. After each new reccrd is 
inserted in its proper lecation, ISAM 
adjusts all indexes that are affected by 
the additicn. 

The ~AITF rracro instruction is issued to 
ensure that the transfer cf a reccrd has 
been ccrrpleted. 

This instruction must l::e issued before 
the problem program atterrpts tc prccess an 
input recerd or build another output record 
for the file concerned. The prcgrarr dces 
not regain control until the previous 
transfer of data is corrplete. 

ISAM MACRO INSTRUCTIONS FOR RANDOM 
RETRIEVAL 

When a file has been organized by ISAM, 
records can be retrieved in random order 
for processing andlor updating. Retrieval 
rrust be specified in the DTFIS entry IOROUT 
(ICRCUT=RETRVE or IOROUT=ADDRTR). Randorr 
prccessing ~ust be specified in the DTFIS 
entry TYPEFLE=RANDOM. 

Because random reference to the file is 
by record key, the problerr prcgrarr rrust 
supply the key of the desired reccrd tc 
IEAM. Te do this, the key m~st te stored 
in the main storage key field specified by 
the DTFIS entry KEYARG. The sfecified key 
designates both the record to te retrieved 
and the record to be ~ritten back intc the 
file in an updating operation. Records 
added to the file bet~een the READ and the 
~RITE rracrc for a particular record to be 
updated can result in a lest reccrd and a 
dUflicate key. 

Three rracro instructions (READ-KEY, 
WRITE-KEY and WAITF) are available fcr use 
in the preblew program fcr retrieving and 
updating records randorrly. 

The READ KEY instructicn used in 
conjuncticn with WAITF macro instructicn 
causes ISAM to retrieve the specified 
record fro~ the file. 

TO locate the record, ISAM searches the 
indexes tc determine the track on which the 
record is stored, and then searches the 
track for the specific record. When the 
record is found, ISAM transfers it tc the 
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I/O area specified by the DTFIS entry 
ICAREAR. The ISAM routines also move the 
recorj to the Sfecified work area if the 
DTFIS entry WORKR is included in the file 
definition. 

when records are blocked, ISAM transfers 
the block that centains the sfecified 
record to the I/O area. It makes the 
indivijual record available for ~rccessing 
either in the I/O area or the work area (if 
specified). For processing in the I/O 
area, ISAM supplies the address of the 
recorj in the register specified by DTFIS 
ICREG. The ID of the record can be 
referencej by using Filenarre.G. 

'Ihe wRITE instructicn with the pararoeter 
KEY is used in conjunction with the WAITF 
macro instruction for random updating. It 
causes ISAM to transfer the s~ecified 
record from main storage to DASD storage. 

ISAM rewrites the record retrieved by 
the previous read instructicn fer the same 
file. The record is updated from the work 
area, if one is specified; ctherwise, from 
the I/O area. The key need not be 
specified again ahead of the WRITE 
instruction. 

The WAITF macro instructicn is issued to 
ensure that the transfer of a record has 
been completed. This instructicn rrust be 
issued before the problem program attempts 
to process an input record cr tuild another 
output record for the file concerned. The 
program does not regain contrel until the 
previous transfer of data is complete. 

The WAITF instruction posts any 
exceptional information in the CTFIS table 
at Filename.C. 

ISAM MACRO INS'IRUCTIONS FOR SEQUENTIAL 
RETRIEVAL 

When a file has been organized by ISAM, 
reeords can be retrieved in sequential 
order by key fer processing and/er 
updating. The DTFIS entry ICRCU'I=RETRVE 
must be specified. sequential precessing 
must be specified in the DTFIS entry 
TYPEFLE=SEQN'IL. 

Although records are retrieved in order 
by key, sequential retrieval can start at a 
recorj in the file identified either by key 
or by the ID (identifier in the count 
field) of a record in the prime data area. 
Cr, sequential retrieval can start at the 
beginning of the logical file. The user 
specifies, in SETL, the tYFe of reference 
he will use in the problem program. 
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Whenever the starting reference is by 
key and the file contains blccked records 
(RECFORM=FIXBLK), the user must also 
provide ISAM with the fosition of the key 
field within the records. This is 
sfecified in the DTFIS entry KEYLOC. 'Io 
search fcr a record, ISA~ first locates the 
correct block by the key in the key area cf 
the CASD record. (The key area contains 
the key of the highest record in the 
blcck.) 'Ihen, ISAM examines the key field 
within eacr. record in the blcck tc find the 
Sfecified reccrd. 

Four macro instructions (SE'IL, GET, PU'I 
and ESETl) are available fer use in the 
froblerr frog ram fer retrieving and updating 
records sequentially. 

Tbe SETl (set limits) rracro instructicn 
initiates the mode fer sequential retrieval 
and initializes the ISAM routines to begin 
retrieval at the specified starting 
address. It requires twc fararreters. The 
first operand (Filenawe) specifies the narre 
of the file (specified in the D~FIS header 
entry) frow which records are tc retrieved. 

'Ihe second operand specifies ~here 
prccessing is to begin. If the user is 
~rocessing by the record ID, the cperand 
Idnarre cr (r) specifies the symbolic name 
ef tbe main-storage field in which the user 
supplies the starting (or lowest) reference 
for ISAM use. The syrrbclic field contains 
infor~aticn as shown in Figure 31. If 
processing is to begin with a key supplied 
by the user, the second cferand is KEY. 
The key is to be supplied by the user in 
the field specified by the DTFIS entry 
KEYARG. If the specified key is net 
present in the file, an indication will be 
given at Filename.C. 

~he seccnd operand BOF specifies that 
retrieval is to start at the beginning cf 
the logical file. 

Selected groups of records within a file 
containing identical characters er data in 
the first locations of each key can be 
processed by specifying GKEY in the second 
cperand. 'Ihe GKEY specification allows 
frocessing to begin at the first reccrd (er 
key) within the desired group. The user 
rrust supply a key that will identify the 
significant (high order) bytes cf the 
required group of keys. The remainder (or 
insignificant bytes) of the key rrust be 
padded with blanks, tinary zeros, or bytes 
lower in collating seq~ence than any ef the 
insignificant bytes in the first key of the 
group to be processed. The prcblerr prcgrarr 
rrust deterrrine when the generic group is 
completed. other~ise, ISAM continues 
through the remainder of the group. 



r-------T-------------T------------------T----------------------------------------------, 
IByte I Identifier 1 contents 1 Information 1 
~-------f-------------f------------------f----------------------------------------------1 
1 aiM 1 2-245 1 Extent sequence number of the volume in whichl 
1 1 lithe starting record is located. 1 
~-------f-------------f------------------f----------------------------------------------f 
11-2 1 B,B 1 0,0 (for disk) I Always zero fcr disk. Cell numter for 1 
1 1 1 0, 0-9 (fer I data cell. I 
I 1 1 data cell) I 1 
~-------t-------------+------------------+----------------------------------------------i 
13-4 I C,C I 0,1-199 (fer 1 Cylinder number for disk. Sub-cell and stri~1 
I I I 2311/2314/2319) I for data cell. 1 
I 1 1 0-403 (fer 3330) I 1 
I 1 I 0-19,0-9 (for 1 Note: 'lhe last four strips on each cell are I 
I I I 2321) 1 reserved for alternate tracks. I 
~-------+-------------+------------------+----------------------------------------------~ 
15-6 I H,H I 0,0-9 (for 2311) I Head pcsiticn for 2311, 2314, 2319, and 3330 I 
I I 1 0,0-19 (for 1 disks. Cylinder and head fcr I 
1 t 1 2314/2319) 1 2321 data cell. 1 
1 1 10,0-18 (fcr 3330)1 1 
I I 1 0-4,0-19 (for I I 
1 1 1 2321) I I 
~-------+-------------+------------------+----------------------------------------------1 
17 I R 1 1-254 I l<ecerd locaticn. 1 L _______ ~ __________ --_~ __________________ ~ ______________________________________________ J 

Figure 31. Pointer to first record to be processed by sequential retrieval. 

This method also allows starting at a 
key equal-to or greater-than the one 
specified in tte orFIS entry KEYARG without 
getting an error indication in Filename.c. 

~he GET macro instruction causes ISAM to 
retrieve the next record in sequence from 
the file. It can be written in either of 
two forms, depending on where the record is 
to be processed. 

The first form is used if recerds are to 
be processed in the I/O area (specified by 
OTFIS IOAREAS). It reqUires only ene 
parameter, which is the name of the file 
from whicn the record is tc te retrieved. 
ISFMS transfers the record from this file 
to the 1/0 area, and the reccrd is 
available for the execution of the next 
instruction in the problem progran. rhe 
key is located at the beginning of IO~REAS 
and tne register (IOREG) pcints to the 
data. If blocked records are specified, 
ISAM makes each record available by 
supplying its address in the register 
specified by the DTFIS entry ICREG. rhe 
key is contained in the reccrd. 

The second form of the GE'l instruction 
is used if records are to be processed in a 
work area (DTFIS specifies WORKS). It 
requires two parameters both of which can 
be specified as symbols or in register 
notation. The first is the name of the 
file, and the second is the nane of the 

work area. When register notaticn is used, 
worknane should net be preloaded into 
register 1. The record is available fcr 
the execution of the next ~rogram 
instruction. 

If blocked records are specified in the 
file definition, each GET that transfers a 
block of records to n.ain storage will, if 
necessary, also write the preceding blcck 
back intc the file in its previous block 
location. GET writes the preceding blcck 
if a PUT instruction has been issued for at 
least one of the records in the blcck. If 
no PUT instructions have teen issued, 
updating is not required for this block, 
and GE~ does not cause the block to be 
rewritten. Whenever an ~nblccked reccrd is 
retrieved fron the prine data area, ISAM 
supplies the ID of that record in the field 
addressed by Filename.d. If tlocked 
records are specified, ISAM supplies the 10 
of the bleck. The PUT macro instructicn is 
used for sequential updating of a file, and 
causes ISAM to transfer records te the file 
in sequential order. PU~ returns a record 
that was obtained by a GE'l. It can be 
written in either of two foras, depending 
en where records are processed. 

The first form is used if reccrds are 
precessed in the I/O area (specified by 
OTFIS IOARE~S). It requires only the nane 
cf the file to which the records are to be 
transferred. 
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~he second form of the PUT instruction 
is used if records are processed in a work 
area. It requires two pararreters, both of 
which can be specified either as a symbol 
or in register notation. The first is the 
name of the file, and the seoond is the 
name of the work area. When register 
notation is used, workna~e shculd not be 
loaded into register 1. The work area name 
may be the same as that specified in the 
preceding GET for this file, but this is 
not required. IS~M rroves the record from 
the work area specified in the PUT 
instruction to the I/O area specified for 
the file in the DTFIS entry IOAREAS. 

When unblccked records are srecified, 
each PUT writes a record back onto the file 
in the same location from which it was 
retrieved by the preceding GET for this 
file. Thus, each PUT updates the last 
record that was retrieved from the file. 
If some records do not require urdating, a 
series of GE~ instructions can be issued 
without intervening PUT instructions. 
Therefore, it is not necessary to rewrite 
unchanged records. 

When blocked records are specified, PUT 
instructions do not transfer records to the 
file. Instead, each PUT indicates that the 
block is to be written after all the 
records in the block have been processed. 
When processing for the bleck is complete 
and a GET is issued to read the next block 
into main storage, that GET alsc writes the 
completed block back into the file in its 
previous location. If a PUT instruction is 
not issued for any record in the block, GE~ 
does not write the comrleted blcck. The 
ESE~L macro instruction writes the last 
block processed, if necessary, befcre the 
end-of-file. The ESETL (end set limit) 
macro instruction ends the sequential mode 
initiated by the SETL rracrc. If blocked 
records are specified, ESETI writes the 
last block back if a PUT was issued. 

Note: If ADtRTR and/or RAN SEQ are 
specified in the same DTE, ESE~L should 
be issued before issuing a READ or 
WRITE. Another SETL can be issued to 
restart sequential retrieval. 

Qg~£~!ve: To validate IOAREAL address 
limits and DTFIS table limits. To reset 
error indicators in DTF table. To pad key 
field and write partially filled block if 
present. To write EOF record. To write 
track index (TI) entries, cylinder index 
(eI) entry, and master index (MI) entry if 
needed. To compute number of bytes used in 
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the highest level index used. Te write 
track index inactive entries if needed. 

~!!!!:::t: From the ENDFL rracro expansion. 

~~i!~: To the second phase cf the ENDFL 
rracrc, $$BENDFF. 

~et~£~: ~his phase first validates the 
address lirrits of IOAREAL and the DTFIS 
table via an SVc 26. It then resets errcr 
indicators in the DTF table for prime data 
area full, duplicate reccrd, and sequence 
error. It checks for a partially filled 
blocked record. If one is present, it pads 
the key field with all l's and writes the 
partially filled block. 

A series of tests is rrade tc deterrrine 
the location of the last prime data record 
written. If the record ~as not the last 
record on the track, the last track full 
indicator is set off. If the reccrd was 
the last record on the track, the address 
in the ID field of IOAREAL is rrcdified. If 
space is available in the prime data area, 
the EOf record is written. If encugh space 
is nct available for the ECF record, this 
condition is posted at Filename.c in the 
DTF table. 

A test is made to deterrrine if the last 
rri~e data track was full. if not, this 
routine writes the track index ncrrral entry 
and the track index overflow entry. It 
also writes the cylinder index ncrrral 
entry, and (i f the master index is being 
used) the master index ncrrral entry. If 
the last Frime data track was full, and the 
last track index record nurrber was nct 0, 
this rcutine writes a cylinder index normal 
entry and a master index normal entry, if 
the master index is teing used. 

If the last track index reccrd nurrber 
was zerc, but the track was not 0, a 
cylinder index normal entry is written. If 
the last track index track was 0, and the 
cylinder index record is not the last 
record on the track, a master index ncrmal 
entry is written (if th~ master index is 
being used). Otherwise, pointers are set 
tc the lower limit of the highest index 
level being used. 

The routine then computes the total 
number of tytes used in the norrral entries 
of the highest level inde~ being used. 

when the total nurrber ef bytes in the 
highest level index has been determined, 
this phase formats the track index inactive 
entries and then tests tc deterrrine if 
there are rrore track index records on the 
cylinder. If so, track index inactive 
entries are written until there are no more 
records on the cylinder. A test is rrade 
fer the device type. If the device is a 



2311, this routine continues to write track 
index inactive entries until the end of the 
prime data extent is reached, keeping a 
count of the number of cylinders containing 
track index inactive entries. If the 
device is a 2321, 2314/2319, or 3330, this 
phase does nct format any ncre track index 
inactive entries. 

when there are no ncre track index 
inactive entries to be written, the address 
of the DrF is saved for the next phase, and 
this phase exits to phase $$BENDFF. 

Q£i~f!iY~: To write cylinder and aaster 
index inactive entries for any unused 
cylin~ers. ~o write cylinder index and 
master index dummy end entries. ~c write 
cylinjer index and master index duamy 
chained entries. 

§n!~1: Froa the first phase of the ENDFL 
macro, $$BENDFL. 

Exits: To the problerr program via an 
SVCll. 

~~th2~: This transient routine first 
formats the cylinder index inactive entry. 
Using the count of the number of cylinders 
containing track index inactive entries, as 
determined by $$BENDFL, this routine writes 
cylin~er index inactive entries fcr the 
unused cylinders. While the inactive 
entries are being written, a ccunt is keft 
of the number of tracks containing cylinder 
index inactive entries. ~fter the last 
cylin~er index inactive entry is written, a 
cylinder index dummy end entry is written. 

~he routine then tests to deterrrine if 
the master index is being used. If it is, 
master index inactive entries are written 
using the ccunt of cylinder index tracks 
containing inactive entries. Cne rraster 
index inactive entry is written for each 
track of cylinder index inactive entries. 
After the last roaster index inactive entry 
is written, this routine writes a rraster 
index dummy end entry. 

At the end of each naster index or 
cylinjer index cylinder, there is a master 
index or cylinder index dunny chained entry 
that points to the next master index or 
cylinjer index cylinder. In other words, 
the last record on the last track of a 
cylin~er of cylinder index reccrds points 
to record 0 on track 0 of the following 
cylinder if it is also in the cylinder 
index extent. After the dummy end entries 
have been written, this routine writes 

dunrry chained entries, if an}, fcr the 
cylinder index, and for the master index, 
if it is being used. 

when tbe dummy chained entries have been 
written, this phase exits to the problem 
program via an SVC 11. 

Cbjgctiy~: To validate ~TFIS table limits 
and IOAREAL limits. To test fcr prine data 
cn data cell and disk de~ices. To 
deterroine the number of cylinders in the 
prirre data extent, the maxinurr nurrber cf 
cylinder index entries in the cylinder 
index extent, and to check if the cylinder 
index extent is too small. Tc check if the 
naster index extent (if present) is too 
small. ~o build the basic CCW string for 
use by the LOAD module and EwDFL 
transients. To move last prine data, track 
index, cylinder index, and master index 
record addresses to the DTF table. 

~ntfY: Froa the SETFL macro expansion. 

Exits: ~o the $$BSETFF fcr ncrnal exit. 
~c-prcblen prcgram (via SVC 11) if cylinder 
index or master index extents are toc 
small. 

Method: ~his B-transient first validates 
the-address limits of ICAREAL and the DTFIS 
tatle. It then tests whether the prine 
data is cn a data cellar disk device, and 
aoves the address lirrits to the prime data 
control field of the DTF table. 

This phase then calculates the nunber cf 
prirre data extents minus one. With this 
information, the total nunber cf strips is 
calculated (if the device is a 2321). Four 
strips per extent are then decreased fran 
the total number to allow for alternate 
tracks. The total nurrner of cylinders 
ninus cne is then calculated. 

~his phase next calculates the number of 
active records in the cylinder index, and 
ccnpares this number with the total number 
of prime data cylinders ninus 1. If the 
nunber of cylinders is greater than or 
equal to the number cf cylinder index 
records, the cylinder index extent is too 
small and flags are Eet tc ir.dicate this 
ccnditicn. 

A test is then rrade tc determine whether 
the master index is being used. If it is, 
the tctal number of cylinder index records 
referenced by the rraster index is used tc 
deterrrine the number of cylinder index 
cylinders referenced by the naster index. 
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One dummy record per cylinder index 
cylinder is subtracted fr~m the total 
number of cylinder index reccrds. The 
result of this subtraction (number of 
cylinder index records referenced by the 
master index) is compared tc the tctal 
numcer of prime data cylinders minus one. 
If the number of prirr.e data cylinders is 
greater than or equal to the number of 
cylinder index records, the rraster index is 
too small, and flags are set to indicate 
this conditicn. If the master index is not 
being used, this check is bypassed. 

~he phase then checks to determine if 
either the cylinder index cr rraster index 
extent is too small. If so, this phase 
returns to the problem program via an 
SVC 11. If the extents are large enough, 
the record number of the track index dummy 
record is calculated, and the logical 
transient proceeds to build the CCW string 
shown in Figure 32. 

when the C~W string has been completed, 
the seek/search address is set uFo The 
lower limit address of the prime data area 
is moved to the seek/search address area, 
and a test is made to see if the file is to 
be extended. If so, the extension 
indicator in the DTF table is set on, and 
the address of the last prirre data record 
is saved for $$BSETFF. LTlRA (last track 
index record address) is initialized to the 
address of the last track index overflow 
entry. A test is made to see whether the 
upper limit address of the prime data 
extent has been increased. If so, an 
indicator is set for $$BSETFF, and the old 
prin.e data upper limit is rrcved tc the 
seek/search address area. The upper limit 
address is initialized with the new prime 
data upper limit. 

A test is then made to see if the last 
prime data track is full. If it is not 
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full, the last two track index er.tries must 
be rewritten during the lcad operaticn 
(since the highest key on the prime data 
track increases when new reccrds are 
written). Therefore, the last track index 
record numcer (LTIRA) is decreased tc ~oint 
to the track index entries for the previous 
track. The last cylinder index record 
nurrber {LCIRA} and the last master index 
record numcer (LMI1{A) are alsc decreased cy 
cne. (LMlRA is only decreased if the 
rr.aster index is being used.) $$BSETFF is 
then fetched. 

If the last priwe data track is full, 
and it is not the end of the cylinder, the 
last prirre data record address (LPDRA) is 
increased to record zero cn the next track. 

A test is made to see ~hether the last 
track index entry address is the last 
record on the track index track. If sc, 
the last track index entry address (LTIRA) 
is set to record zerc cn the next track. 
Then the last cylinder index record address 
(LCIRA) and the last rraster index record 
address (LMIRA) are decreased ty one, and 
$$BSETFF is fetched. 

If the last prirre data track is full, 
and the cylinder is full, the last prime 
data entry address (LPDRA) and the last 
track index entry address (LTIRA) are 
updated to the start of the next cylinder 
cf the prirre data extent. Since the last 
prime data cylinder is full, the last 
cylinder index record address (LCIRA) is 
not changed. If the last cylinder index 
track is nct full, the last master index 
record address (LMIRA) is decreased by one. 
If the last cylinder index track is full, 
LMIRA is nct changed. 

when all precessing has been completed, 
this phase exits to phase $$BSE!FF tc 
initialize the CCW chain and I/O areas. 



r--------------------------------------T------------------------------------------------, I ccw Built I Function I 
~--------------------------------------+------------------------------------------------1 

X'01', ~ddress of Prime Data Lo~er I Long seek. I 
Limi t, Comrand Chaining, 6. I I 

I I 
X'31', Address of Prime Data Lewer 
Limit, Command Chaining,S. 

I Search identifier equal for the beginning I 
I of the prirre data area. I 
I I 

X'08', Pointer to *-8, Command 
Chaining, -. 

I TIC to *-8. I 
I I 
I I 

X'10', Address of IOAREAL, Suppress 
Length Indicator, 16384. 

I ~rite count, key and data in prirre data I 
I area. If the verify option is specified, I 
I the command chaining bit is set cn in the I 
I flag field. I 

~--------------------------------------~------------------------------------------------~ I If the verify option is specified, the follo~ing CCws are built in addition te these I 
I al:ove. I 
~--------------------------------------T------------------------------------------------~ I X'31', Address of Prime Data Lewer I Search identifier equal. I 
I Limit, ::::ommand Chaining,S. I I 
I I I 
I x'OS', Pointer to *-8, Command I TIC to *-8. I 
I Chaining, -. I I 
I I I 
I X'lE', 0, Suppress Length Indicator I Read count, key and data te verify prirre I 
I and Data ~ransfer, 1 I data record written. No data is I 
I I transferred to main storage. I 
L __________________ --------------------~--------------__________________________________ J 

Figure 32. CCW chain built by $$BSETFL to write prirre data records. 

ISAM LOAD: SETFL Macro, Phase 2 - ~~~SE~F! 
Char.!:-12§ 

Objective: To initialize the CCW chain and 
I/O areas required to write the last track 
index track in each cylinder of the prime 
data area and the cylinder overflo~ control 
record (COCR), if the cylinder cverflow 
option has been specified in the D~FIS 
table. 

!d!!.!:.n~: 
macro, 

§,!!!:: 
macro, 

Frorr the first phase of the SE~FL 
$$BSETFL. 

To the third phase of the SETFL 
$$BSETFG. 

~~.!:B29: rhis phase first gets the key 
length from the DTFIS table and stores it 
in the count fields associated ~ith the 
write count, key and data CCW's. These 
CCW's are built to write up to 41 track 
index records with one EXCP. 

A track index dumrry record is built in 
the user's IO~REAL and the number of 
cylinder overflow tracks in each cylinder 
is calculated and saved in the COCR data 
field. This phase then determines the 
correct write Count, Key and Data CCW to 
write the track index dummy reccrd. When 
the correct CCW is found, the address of 
IOARE~L is meved to its data address field. 

A test is made to determine if the 
CYlinder overflow option haS been 
specified. If it has, Record Zero (RO) in 
the track index contains a C}linder 
Overflew Centrol Record (COCH). ~he COCR 
is found in the data area of RO. The COCR 
contains the address of the last everflcw 
record on the cylinder and the number of 
tracks remaining in the cylinder cverflow 
area. This phase initializes the COCR with 
the address of the first cylinder cverflcw 
track and the number of cylinder overflow 
tracks. 

It tests to determine if the track index 
records to be formatted are cn track 0 of 
each CYlinder. If so, the seek corrrrand 
code is changed to a NO-OP, the flag bits 
are set to indicate corrrrand chair.ing, the 
file protect indicator is reset and 
$$ESETFG is fetched for execution. All 
writing is done on track 0 with cne EXCP. 
If the track index records are not on track 
C, a test for O~SD file protect is rrade. 
If the ~Asr file protect feature is not 
present, flag bits of the seek CCW are set 
to indicate corrmand chaining, the file 
protect indicator is reset and $$BSETFG is 
fetched fer execution. All writing is done 
with one EXCP. If the file pretect feature 
is present, the file protect indicator is 
left on and $$BSETFG is fetched. All 
writing is done with t~o EXCFs. If the 
cylinder everflow option has not been 
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specified, the file protect indicator is 
reset. All writing will be done with one 
EXCP. 

QQjectiyg: To format last track index 
track in each prime data cylinder. To 
write Cylinder Overflow Control Recora 
(COCR) data if the CYlinder cverflow option 
has been specified. 

~~!fY: Fron the 'second phase cf the SETFL 
macro, $$BSETFF. 

~~!!: To problem program via an SVC 11 or 
to phase 4 of the SETFL macro, $$ESETFH, 
via an SV:::: 2. 

~~tho~: rhis lcgical transient phase first 
checks to determine whether the file has 
been extended, but the prine data area 
upper limit has remained the sane. If so, 
no formatting is required, and a tranch is 
taken to read the last prime data record. 
If the file is being created or teing 
extended with increased upper limit, this 
phase formats the last track index track in 
each prime data cylinder (1 track per EXCP 
through use cf an extended CCW chain), and 
writes the COCR data fcr each cylinder if 
the cylinder overflow option is specified. 

When the last track index tracks are 
formatted, this phase tests to determine 
whether the file is being extended or 
created. If the file is being created, the 
seeklsearch address is set up, the count 
field of the IOAREAL is initialized with 
the address, key length and data length of 
the last prime data record., The CCB is 
initialized with.the address of the CCW 
chain. 

If the file is being created, the block 
position address is set with the current 
logical record address. The lcgical record 
counter is saved in the DTF table, the CCB 
is initialized with the address of the CCW 
chain, and this phase exits to the problem 
program via an SVC 11. 

If the file is being extended, $$BSETFH 
is fetched via an SVC 2. 

2fi~£!iY~: For extension cf file, to read 
the last prime data record so that keys may 
be compared by the ISMOD macro. 
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EntfY: Frcm the third phase of the SETFL 
macro, $$ESErFG. 

Exi!: To problem via an SVC 11. 

Methcd: Fcr extension of file, this phase 
reads the last prime data reccrd (the 
address ~as saved by the first phase, 
$$ESETFL). This provides keys for a 
comparison in the load operaticn. If the 
reccrds are blocked and the last clock was 
not filled by a previous load operation, 
this phase finds the padded record and sets 
the blcck position address to load the next 
prime data record at the locaticn cf the 
padded reccrd. If the records are blocked 
and the last block is full, this phase 
reads the last cylinder index entry tc 
cctain the highest key of the load file and 
sets the clock position address tc lcad the 
next prine data record at the locaticn of 
the data in IOAREAL. 

2fj~cti1§: ro ens~re that keys are in 
ascending sequence. Tc ~rite prime data 
record in correct locaticn. To write track 
index entries, cylinder index entry and 
naster index entry, if necessary. 

EntfY: Frcm the WRITE, NEWKEY maero 
expansion. 

§xi!: To problem progran via return 
register 14. 

Method: This routine first tests switches 
:eli-the DTF table to determine if the prime 
data area is full or if the cylinder/naster 
index is tec small. If either ccnditicn 
exists, this routine exits to the problem 
program via linkage register 14. A test is 
then made to determine if IOAREA2=YES is 
specified as an ISMCD rracre paraneter 
cpticn. If IOAREA2 is specified and the 
presence of two 1/0 areas is indicated in 
the rTF tatle to allow overlapping of 1/0 
with processing while creating the file, 
this rcutine gets the addresses of IOAREAL 
and IOAREA2 and determines if the ENDFL 
nacrc was issued. If it has been issued, a 
wait for 1/0 completion and a test fcr 
ERREXT=YES are made. If ERREXT is 
specified, additional error conditions can 
be returned to the problerr ~rcgrarr, thus 
giving the user greater flexibility in 
attempting to contin~e prccessing. 

If IOARE~2 is not s~ecified c~ if the 
ENCFL nacrc was net issued, a test is made 
to determine if the current reccrd is the 
first reccrd in the file. If it is the 
first reccrd in the file, a test for 



IOAREA2=YES is made. If IOAREA2 is 
specified and there are twc I/O areas, the 
traffic bit in the CCB is turned on and the 
IOAREA2 address constant is relccated. If 
IOAREA2 is not specified or if the current 
record is not the first reccrd in the file, 
the current key is moved to the I/O area 
and a test is made to deterrrine if the 
previous key is lower than the current key. 
If the previcus key is not lcwer, a test 
for duplicate keys is made. If the keys 
are equal, a du~licate record indicator is 
set at Filename.C. If the current key is 
lower than the previous key, an 
out-of-sequence indicator is set at 
Filename.:. Control then returns to the 
problem program. 

If the previous key is lcwer than the 
current key, the current key and data are 
moved to the I/O area, the prirre data 
record count and logical record count are 
updated by 1 and a test is rrade tc 
determine if this is the first logical 
record in the block. If it is the first 
logical record, the record number in the 
count field cf the I/O area is u~dated. If 
IOAREA2 is specified, a test for a full 
block is made. If the block is nct full, 
the logical record count and the block 
position address are saved and ccntrol 
returns to the problem program. 

If the block is full, the logical record 
count is reset to 0 and a test fcr 
IOAREA2=YES is made. If IOAREA2 is 
specified, the addresses of the twc I/O 
areas are interchanged and saved in the DTF 
table. Tne I/O area data address is saved 
as the block position address, and a test 
for ERRExr=YES is made. If ERR EXT is 
specified, the record type in the ~ararreter 
list is set to indicate data. A test for 
IOAREA2=YES is rrade. If ICAREA2 is 
specified and there are two I/O areas 
present, the prime data reccrd ID is 
updated again and a prime data recerd from 
the second I/O area is written. If IOAREA2 
is not specified, a prirr.e data reccrd from 
IOAREAL is written. 

No~~: The preceding process works for both 
blocked and unblccked records. 

A check is then made to deterrrine if the 
data record was written on a shared track. 
If it was written on a shared track, and it 
was not the last record of a shared track, 
control returns to the problem ~rcgram. If 
the record was the last on a shared track, 
a test for IOAREA2=YES is rrade. If IOAREA2 
is specified, a wait for I/C completion is 
made. The track index norrral entry is then 
initialized to indicate a shared track 
index entry. 

If the record was nct written on a 
shared track and it was not the last record 

cn the prirre data track, control returns to 
the problem prograrr. If the end cf the 
~rirre data has been reached, a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified, a wait for I/C completion is 
made and a test for ERREXT=YES is rrade. If 
ERREXT is specified, the record type in the 
parameter list is set to indicate track 
index. ~he track index norrral and overflew 
entries are written and the last track 
index record address is saved. 

~ests are then made for end of cylinder. 
If the last prime data record written was 
not the next-to-last or last record on the 
cylinder, the current ~rirre data track 
nurrber is updated by 1 and control returns 
to the problem prograrr. If the record was 
the next-tc-last record in the cylinder, a 
test is made for the end cf the ~rirre data 
extent. If the end of the extent has not 
teen reacted, the prirre data track nurrber 
is increased and control returns to the 
problem program. If it is the end of the 
extent, the end-of-extent indicators in the 
DTF table are set and control returns to 
the ~rcblerr program. 

If the record was the last prirre data 
record cn the cylinder, a test for 
ERREXT=YES is made. If ERREXT is 
specified, the record ty~e in the parameter 
list is set to indicate cylinder index. A 
cylinder index entry is then written and 
the last cylinder record address is 
updated. If a master index is being used, 
a master index entry is ~ritten if: 

1. The cylinder index entry is the 
next-tc-last track in the cylinder. 

2. The cylinder index is the last record 
on the track. Before the rraster index 
entry is written, a test for ERREXT=YES 
is made. If ERREXT is specified, the 
record type in the parameter list is 
set to indicate rraster index. 

Next, this routine tests for the end of 
the prime data volume. If end cf volurre 
has been reached, the extent sequence 
number is ~pdated by 1 and the seek/search 
address is rrodified to the beginning 
address of the volume. If it is net the 
end cf vcluree, the address in the 
seek/search area is ~pdated, and the last 
track index record address and the address 
in the co~nt field of the I/O area are 
rrcdified. (This modification also occurs 
for end of prime data volurre.) This 
rcutine then exits to the problerr ~rcgrarr 
via return register 14. 
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fBiectiY~: To add a record to an indexed 
sequential file. adjusting the indexes and 
other records as necessary. 

~ntrl: From the W~ITF macro expansion. 

E~it: To the problem program via linkage 
regIster 14. 

Method: rhis routine first tests for 
ERREXr=YES. If ERRExr is specified, 
additional error conditions can te returned 
to the problem program, thus giving the 
user greater flexibility in attemp.tin9' to 
continue processing. After waiting for the 
completion of the I/O operation, this 
routine determines the type cf add function 
to be performed. The three types of add 
functions are: 

• Normal add to the pri~e data area 

• Add to the cverflow area 

• EOF add 

Normal ~dd to the Prime Data Area: If a 
normaladdtc the prin,e data area is 
required. this routine determines if the 
record is to be added to the last prime 
data track. If it is and the last pri~e 
data track is full. the overflow record 
address is calculated, and EXCP is issued 
to search and read the prime data track to 
determine the point of inserticn and' a wait 
for I/O completion is made. Figures 33-54 
give a description of the channel program 
builder for the ADD function. If the 
addition is not on the last prine data 
track, the overflow record address is 
calculated and the prine data track is 
searched to determine the pcint cf 
insertion for the record to be added to the 
file. When an equal/high key is fcund 
during the search. the count and data 
fields of that location are read into a 
save area in the DTF table and IOAREAL 
respectively. 

A test is made to deternine if the prime 
data in core option has been specified as 
an IS MOD macro parameter. I~ it has been 
specified. as many records as can fit into 
the I/O area specified in the DTFIS operand 
IOARE~L are read from the prime data track 
into main stcrage. The key cf the record 
to be added is compared to the keys of the 
existing reccrds in the 110 area. If a 
duplicate key is found, the condition is 
indicated to the user in the DTF table 
entry labeled Filename.C. If no duplicate 
key is found, the records are shifted in 
main storage leaving the record with the 
highest key re~aining in the user's work 
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area. WORKL. The other records are 
rewritten directly ontc the track. Any 
renaining records on tbe track are then 
read into the I/O area. The prccess 
ccntinues ~ntil the last reccrd cn the 
track is set up as an overflow record. 
fthen the last prime data reccrd cn the 
track has been rewritten. the new overflow 
record is written in the overflow area. the 
track index normal and overflcw entries and 
the COCR are written and contrcl returns tc 
the prcblen program. 

If the prime data in ccre opticn has nct 
teen specified as an ISMOD macro parameter, 
a test for blocked records is nade. If the 
file is unblocked, the record previously 
found on the search key equal/high is 
reread tc get the key field. If it is a 
ouplicate key, a switch is set cn in the 
r~FIS table indicating a duplicate key has 
been sensed, and a ret~rn to the problen 
prcgran is made. If there are nc duplicate 
keys, the user's key and data are written 
frem the wcrk area, WORKL. onto the DASD 
file. The record in the I/O area, IOAREAL, 
replaces the user's record in the work 
area. The next record on the track 
replaces the one in the I/O area. This 
process is repeated cntil the end cf track 
is reached. 

If the end-of-file (ECF) reccrd is read 
during the process of shifting the records 
over one record position. this rcutine 
writes the last record over the EOF record. 
and then writes a new EOF reccrd (Figures 
35, 43, 44). 

If the file contains blocked records. 
this routine reads' the blcck cf records (cr 
as rrany as fit in the I/C area if IOAREAL 
has been increased for reading and writing 
nore than one record at a tine) into 
IOAREAL. The key field within each logical 
record is analyzed to deternine the correct 
pcsition in which to insert the new record. 
If there is duplication cf keys, a switch 
is set on in the DTFIS table and control 
returns to the problen prcgrarr. 

If the key of the record to be inserted 
(ccntained in WORKI) is low, it is 
exchanged with the reccrd presently in the 
blcck. ~his procedure continues with each 
succeeding record in the block until the 
last reccrd is moved into the work area. 
The key field of the DASD record is then 
updated tc reflect the highest key in the 
klock. If the size of IOAREAL has been 
increased, succeeding tlocks in the I/O 
area are also updated. ~he blcck (or 
blccks) is then written tack onto DASD. 
The remaining blocks on the track are 
si~ilarly processed until the last logical 
record on the track is mcved intc wORKL. 
~his record is then set up as an overflow 
record with the correct sequence-link field 



added and written in the overflcw area. 
The sequence-link field for the ne~ 
overflow reccrd is taken frcn the track 
index overflow entry. The indexes are 
updated and control returns to the froblem 
program for the next record to be added. 
If the overflow area is full, this 
information is indicated tc the user in the 
DTF table entry labeled Filename.C. 

~he track index nornal entry key field 
is updated to the ~ey of the new last 
recori, the track index overflew entry data 
field is updated to the address of the new 
overflow entry (that entry has the lowest 
key for the overflow for that track) and 
the COCR is updated. These records are 
written on the DASD file befcre control 
returns to the problem program. 

If the last block in the prime data area 
is padded, the last record tc be shifted is 
included in that block. If the ECF record 
is read during the process cf shifting the 
records one record position, the last 
recori is written as a new block and a new 
EOF record is written before returning 
control to the problem progran. 

~~~_~~_~h~Cv~ffl~~Are!: This routine 
computes the new overflow record address 
and reads the overflow chain tc get the 
address of the record with the next highest 
key. ~his address is stored in the 
sequence-link field of the new reccrd. The 
new overflow record is then written in 
either the cylinder overflcw area or 
independent overflow area. If these areas 
are full, this condition is indicated to 
the user in the DTFIs table entry labeled 
Filename.C. Each tine an cverflow record 
is added to the independent overflow area, 
an EOF record is written tc naintain the 
integrity of the indexed sequential file 
(Figure 45). The next overflow record 
followed by an EOF record overlays the 
previous EOF record. 

If the new overflow reccrd has the 
lowest key in the overflow chain, its 
address is used to build a new track index 
overflow entry. rhe new overflew entry is 
then written on the DASD file (Figure 42) 
and control returns to the problen frogram. 
If a cylinder overflow condition occurs, 
the updated COCR (cylinder cverflow control 
record) is written on DASD before control 
is returned to the problem prograrr (Figure 
39), 

If the new cverflow reccrd dces not have 
the lowest key, the sequence-link field of 
the record with the next lcwer key is 
updated to contain the address cf the new 
overflow record. This overflow record is 
then rewritten cn DASD and the COCR is 

updated. Control returns to the problem 
prcgrarr. 

!CF Add: ~his routine first determines if 
the last prime data track is full. If the 
last prirre data track is nct full, the new 
record is inserted on it. If the file is 
blocked, the block is read and the new 
record is inserted. 

If the file is not blocked cr if it is 
blccked and the last block is full, a new 
last prime data record address is stored 
and the new record is written at that 
address. A new EOF record is then written 
(Figure 35). 

If the last prime data track is full, 
the new record is inserted in the overflow 
area. The new overflow reccrd address is 
conputed and the record is written in the 
overflow area. 

If an overflow chain is present, the 
next lower record in the chain is found and 
the address of the new record is rroved tc 
the sequence-link field of the next lower 
record. 

If no cverflow chain is present, the 
address of the new overflow record is moved 
to the track index overflew entry. The 
track index overflow entry is then writter. 
with the new high key. The master index 
(if present) and the cylinder index are 
updated with the new high key. A test for 
the cylinder index in core oftion is then 
rrade. If it has not been specified, 
control is returned to the problen pregran. 
If the cylinder index in core option has 
teen specified, the new key is inserted 
into the appropriate index in core entry 
before returning control te the prcblen 
frogran. 

Cbj~y~: To perform the necessary 
initialization to add a record tc a file. 

~I: From the WRI~E, NEWKEY rraezo 
eXfansion. 

Exit: To the problen. frogram via linkage 
regIster 14. 

~hO~: After initializing the pointers to 
the three parts of the DTFIS table, this 
zoutine gets the starting address of the 
highest level index, builds a CCw chain to 
search the highest level index (Figure 33) 
executes the channel program and tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditicns can ce returned 
to the problem progran, thus giving the 
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user greater flexibility in atterrftin9 to 
continue processing. The channel program 
is executed and a wait for 1/0 comfletion 
is made. The routine then tests the F coje 
of the injex level pointer tc determine if 
the next search is of the cylinder or track 
index. The F code refers tc the index 
level just searched. If it was the master 
index, the next search is en the cylinder 
index. See Figure 17 for a description of 
the F code. 

If the Ii code indicates a durrrr,y chained 
entry, the search of the master, cylinder 
or track index continues. If the index 
level pointer did not indicate a dummy 
chained entry, a test for an inactive or 
dummy end entry is made. If an inactive or 
dummy end entry is indicated, the ECF add 
indicator is set on in the DTFIS table, a 
ecw chain is built to read the last track 
index entries (Figure 46), the channel 
program to bypass the last of the track 
index entries is executed, a wait for the 
1/0 operation to be completed is made, anj 
control returns to the problem frcgram. 
Processing continues with the record 
following the last key. 

If an inactive or dumrr~ end ent~y is nct 
indicated, a test for the presence of a 
master index is made. If the naster index 
is nct present, indicating the cylinder 
index was just searched, a search cf the 
track index is performed, and a return to 
the froblem program is made. 

If the rraster index is present, a test 
is made to determine if the cylinder index 
in cere cftion was specified as an ISMCD 
macro parameter. If it ~as not sfecified, 
an EXCP is issued to search the cylinder 
index, followed by a wait for 1/0 
ccrrfleticn, an EXCP to search the track 
index, a wait for 1/0 ccmfletion, and a 
return to the problerr frc~ran. If the 
cylincer index in core oft ion was 
specified, a search of the track index is 
ferfcrmed, and a return to the problem 
frogram is made. When HOLD=YES is 
specified in the DTF, any held data tracks 
and index tracks are freed befere contrcl 
returns te the problem program. 

r-------------T-----------------------------T-------------------------------------------, 
I ecw Builder I I I 
I Control code2.1 ecw Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 

7961 I X'69', &KEYARG, CC and SLI, Search key equal or high the I 
I Rey Length rraster/cylinder index. Rey supplied by I 
I user in the DTFIS table. I 
I I 

OC6B I X'08', Pointer tc *+16, ec ~IC to *+16. I 
I and SLI, 5 I 
I I 

D17B I X'lA', 2&Filename.D+8, ce, Read hcme address into wcrk area I 
I SLI and SRIP, 5 for the current track index ncrrral entry I 
I count field in the DTFIS table. I 
I I 

516e I X'92', 2&Filename.D+B, ee Read ccunt (rrultifle track) into I 
I and SLI, 10 work area for the current track index I 
I normal entry count field in the ~TFIS I 
I table. I 
I I 

7961 I X'69', &REYARG, ee anj Search key equal or high the I 
I SLI, Rey Length master/c~linder index. Rey sUfflied by I 
I user in the DTFIS table. I 
I I 

046B I X'OB', Pointer to *-16, ec TIC tc *-16. I 
I and SLI, 5 I 
I I 

150C I X'06', 2&Filenarre.D+40, 00, Read data (next 10-byte index level I 
I 10 fcinter) into work area for track index I 

I I normal entry data field in D'IFIS table. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

2.-2 See notes 1 and 2 in Figure 54. 

Figure 33. Channel prcgran builder for ADD -- CCW chain built to search naster cylinder 
index. 
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r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
I Control ::::ode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 

SC4B I X'31', 2&Eilenarre.S+3, CC, 5 Search identifier equal the track index 

066B 

106C 

516C 

7941 

I using the ~ointer (CCHHR) in the common 
I seek/searcb area. 
I 
I X'OS', Pointer tc *-S,CC 
I and SLI, 5 
I 
I X'06', 2&Filename.D, CC and 
I SLI, 10 
I 
I X'92', 2&Filenarre.D+S, CC 
I and SLI, 10 

X'69', &KEYARG, CC, 
Key Length 

I 

'lIC to *-S. 

Read data (COCR record) into the cylinder 
cverflow control record (COCR) area. 

Read count (multiple track) intc wcrk 
area fcr the current track index normal 
entry count field in the DTFIS table. 

Search key equal or high the track 
index. Key su~plied ty user in the DTFIS 
tal:le. 

046B X'OS', Pointer tc *-16, CC I 'lIC to *-16. 
and SLI, 5 I 

I 
156C X'06', 2&Filename.D+40, CC I Read data (next 10-byte ~einter to prime 

and SLI, 10 I data record) into work area for track 
I index ncrrral entry data field in DTFIS I 
I tatle. I 
I I 

526C X'92', 2&Filenarre.B+16, C:::: I Read count (multiple track) intc werk I 
and SLI, 10 I area fer current track index overflow I 

I entry count field in DTFIS table. I 
I , 

1DOC X'06', 2&Filenarre.w, 00 I Read data (10-byte overflcw entry) intc I 
I I 10 I randerr/sequential retrieval work area. I 
L _____________ ~ ____ -------------------------~--------- __________________________________ J 

~-2 See netes 1 and 2 in Figure 54. 

Figure 34. channel program builder for ADD -- CCw chain built te search master cylinder 
index. 

r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
IControl ::::ode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 

I I I 
SC4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal fer the last prime, 

I I data record address using painter, CCHHR, I 
I , in ccrrrrcn seek/search area in DTFIS table.1 
I I I 

066B I X'OB', pointer to *-B, CC I TIC to *-S. , 
I and SLI, 5 I I 
I I I 

342C I X'10', 2&Filenarre.D+32, I ~rite count, key and data of ECF record I 
I SLI, 10 I located in current overflow record count I 
I I field in DTFIS table. I _--__________ ~ _____________________________ ~ ___________________________________________ J 

> 1-2 See notes 1 and 2 in Figure 54. 

Figure 35. channel prcgran l:uilder for ADD -- CCW chain built to write new EOF reccrd. 
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r-------------T-----------------------------~-------------------------------------------, 
leew Builder I J \ 
leontrol eode1 \ ccw Built I Function \ 
~-------------+-----------------------------+-------------------------------------------f 
I I I I 
I 8e4B I X'31', 2&Filenarre.S+~, ee, 51 Search identifier equal the Frirre data I 
I I I track using pointer, eeHHR, in common I 
1 I I seek/search area in DTFIS table. I 
I I I I 
I 066B I X'OS', Pointer tc *-S, ee I 'lIe to *-8. I 
I I an d SLI, 5 I I 
I I I I 
I 436C I X'12', 2&Filename.D+24, ee I Read ccunt field for current prime data I 
I I and SLI, 10 I record. I 
I I \ I 
I 7941 I X'69', &KEYARG, ee, Key I ::earch key equal or high the prirre data I 
I I Length I track. Key sUFplied by user in DTFIS I 
I I I tatle. I 
\ I I I 
I 046B I X'OS', Pointer tc *-16, ec I 'lIe to *-16. I 
I \ and SLI I 5 I \ 
I j I I 
I 1802 I X'06', Address of ICAREAL+S I Read data (prime data tlcck) into I 
I I +KEYLEN, 00, Bleck Size I IOAREAI+8+Key length. \ L _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 36. channel pregrarr builder for ADD -- CCW chain built to find prirre data 
record. 
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r-------------T------------------------------T------------------------------------------, 
I ecw Builder I I I 
,Control :ode1 ' CCW Built I Function , 
~-------------+------------------------------+------------------------------------------~ , SC4B , X'31', 2&Filenafie.S+3, ce, 5 ISearch identifier equal the track index 
" lusing fcinter, CCHHR, in common 
I I I seek/search address area in DTFIS table. 

" I ,066B X'OS', Pointer to *-8, CC 11IC to *-8. 
I and SLI, S I 
I I 
I B06e x'OS', 2&Filename.D, CC and Rewrite COCR located in cylinder overflow 
I SLI, 10 control record work area in DTFIS table. 
I 
I , 
I , 
I , , 

E14B 

066B 

2A45 

E24B 

066B 

BDCC 

S24B 

0668 

lD3e 

X'B1', 2&Filenafie.D+8, 
c:, S 

X'OS', Pointer to *-S, ec 
and SLI, S 

X'OD', Address of 
IOAREAL+S, CC, 
Key Length + 10 

search identifier equal (fiulti~le track) 
fer the fcinter, CCHHR, in the normal 
entry count field. 

1IC to *-8. 

Rewrite track index normal entry located 
at IOAREAI. + 8 • 

X'B1', 2&Filename.D+16, ee, S search identifier equal (fiultifle track) 

X'OS', Pointer to *-8, CC 
and SLI, 5 

for the pOinter, CCHHR, in the cverflcw 
,entry count field. 
I 
ITIC to *-S. 
I 
I 

X'OS', 2&Filenafie.w, ec and IRewrite overflow entry lccated in I 
D:, 10 Irandcw/sequential retrieval work area. , 

X'31', 2&Filename.D+16, 
CC, 5 

X'OS', Pointer to *-8, ec 
and SLI, S 

I , 
ISearch identifier equal for the pointer, I 
ICCHHR, in the overflo~ entry ccunt field. , 
I I 
11IC to * - 8 • , 
I I , , 

X'06', 2&Filename.w, SLI and IRead data to verify record just written. , 
SKIP, 10 IInformation is not transferred tc nain , 

, ,stcrage. , L _____________ ~ ______________________________ ~ __________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 37. channel program builder for ADD -- CCw chain built to re~rite track index 
entry. 
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r-------------T-----------------------------,-------------------------------------------, 
I CCW Builder I I I 
I Control :'::ode1 I CC~ Built I Function I 
~-------------r-----------------------------+-------------------------------------------~ 
I 8C4B I X'13', 2&Filenarre.S+3, CC, 51 Eearch identifier eq~al fcr RO using I 
I I I ~ointer, CCHHR, in common seek/search areal 
I I I in D'IFIS table. I 
I I I I 
I 066B I X'08', Pointer tc *-8, cc I 'IIC to *-8. I 
I I and SLI, 5 I 1 
I I I I 
I B06C I X'05', 2&Filename.D, CC and I Write data (u~dated COCR) from the I 
I I SLI, 10 I cylinder overflow control record (COCR) I 
I I I area in the DTFIS tatle. 1 
I I I I 

E14B I X'B1', 2&Filename.D+8, CC, 51 Search identifier equal (multiFle track) I 

066B 

BDCC 

814B 

066B 

103c 

I I the track index using the ~ointer, CCHHR, I 
I I in the work area for the current track I 
I I index normal entry count field. I 
1 I I 
I X'08', Pointer tc *-8, CC I 'IIC to *-8. I 
I and SLI, 5 I I 
I I I 
I X'05', 2&Filename.W, CC and I write data (track ind~x overflow entry) I 
1 DC, 10 I from the random/sequential retrieval wcrk 1 

I area. I 
I I 

x'31', 2&Filename.D+8, CC, 51 Search identifier equal the track index I 

X'08', Pointer tc *-8, CC 
and SLI, 5 

X'06', 2&Filename.W, SLI 
and SKIP, 10 

1 using the pointer, CCHHR, in the wcrk areal 
I for the current track index normal entry I 
I count field. I 
I I 
I '!IC to * - 8 .1 
I I 
I I 
I Read data to verify record just written. I 
I Information is not transferred tc rrain I 
I storage. I _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 38. Channel program builder for ADD -- CCW chain built to write track index 
entry. 

r-------------T-----------------------------,-------------------------------------------, 
I CCW Builder I I I 
I Control Code1 I CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 Eearch identifier equal for RO using I 
I I I fainter, CCHHR, in oomrron seek/search areal 
I I I in D'IFIS table. I 
I I I I 
I 066B I X'08', Pointer to *-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
I I I I 
I B02C I X'05', 2&Filenarre.D, SLI, 101 ~rite data (updated CCCR) frcrr the I 
I I I cylinder cverflow control record area in I 
I I I the D'IFIS table. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 39. Channel prcgrarr builder for ADD -- CCw chain built to write COCR. 
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r-------------T-----------------------------T-------------------------------------------, 
I CCW Buil::ier I I I 
IControl :ode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 
I 8C4B I X'31', 2&Filenarre.s+3, CC, 51 Search identifier eq~al ~sing fcinter, I 
I I I CCHHR, in corrrrcn seek/search area in DTFISI 
I I I tatle. I 
I I I I 
I 066B I X' 08', Pointer tc *- 8, CC I 'IIC to *- 8. I 
I I and SLI, 5 I I 
I I I I 
I ~~07 I X'OE', ~ddress of ICAREAL+8,1 Read key and data of previously low I 
I I 00, Key Length + Record I overflo~ record into ICAREAL+8. I 
I I Length + 10 I I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 40. Channel program builder for ADD -- CCw chain built to read previous overflew 
reccrd. 

r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
Icontrol :ode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 
I 8C4B I X'31', 2&Filenarre.S+3, CC, 51 Search identifier eq~al ~sing fcinter, I 
I I I CCHHR, in corrrrcn seek/search area in DTFISI 
I I I tatle. I 
I I I I 
I 066B I X'08', Pointer tc *-8, CC I 'IIC to *-8. I 
I I and SLI, 5 I I 
I I I I 
I 2A47 I X'OD', ~ddress of ICAREAL+8,1 write key and data of previously low I 
I I CC, Key Length + Record I overflo~ record located at IOAREAL+8. I 
I I Length + 10 I I 
I I I I 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 search identifier equal using pointer, I 
I I I CCHHR, in common seek/search area in D'IFISI 
I I I table. I 
I I I I 
I 066B I X'08', Pointer to *-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
I I I I 
I AA37 I X'OE', Address cf IOAREAL+8,1 Read key and data to verify reccrd just I 
I I SLI and SKIP, Key Length + I ~ritten. Information is not transferred I 
I I Record Length + 10 I to main storage. I L ____ - ________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 41. channel prcgrarr tuilder for ADD -- CCW chain built to write previcus 
overflow record. 
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r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
IControl COde1 1 CCW Built I Function I 
~-------------t-----------------------------t-------------------------------------------~ 
I 8C4B I X'31', 2&Filenarre.S+3, CC, 5 Search identifier eq~al fcr last cverflow I 
I I record address using pointer, CCHHR, in I 
I I common seek/search area in DlFIS table. I 
I I I 
I 066B I X'08', Pointer tc *-8, CC lIC to *-8. I 
I I and SLI, 5 I 
I I I 
I 37C9 I X'lD', Address of ICAREAL, Write ccunt, key and data of new I 
I I CC and DC, Key Length + overflow record located at IOAREAL. I 
I I Record Length + 18 I 
I I I 
I 8C4B I X'31', 2&Filename.S+3, CC, 5 Search identifier equal for last overflow I 
I I record address using pcinter, CCHHR, in I 
I I ccnncn seek/search area in DTFIS table. I 
I I I 
I 066B I X'08' Pointer to *-8, CC TIC to *-8. I 

i and ~Ll, ~ ) 
I I 

C739 I X'lE', Address cf IOAREAL, Read count, key and data to ver1ry I 
I SLI and SKIP, Key length + record just written. Information is I 

I I Record Length + 18 I not transferred to rrain stcrage. I L _____________ i _____________________________ i ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 42. channel prcgran tuilder for ADD -- CCW chain built to write new cverflcw 
record. 

r-------------T-----------------------------~-------------------------------------------, 
I CCW Builder I I I 
I Control Code1 I CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 

8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal for present ECE I 

066B 

37C8 

8C4B 

066B 

C738 

I I record address minus 1 using pcinter, I 
I I CCHHR, in corrncn seek/search area in DTFISI 
I I tatle. I 
I I I 
I X'08', Pointer to *-8, CC I lIC to *-8. I 
I and SLI, 5 I I 
I I I 
I X'lD', Address of ICAREAL, I Write count key and data of new record I 
I CC and DC, Key Length + I to te added located at ICAREAL. I 
I Block Size + 8 I I 

I I 
X'31', 2&Filename.S+3, CC, 5 Search identifier equal for present ECF I 

X'08', Pointer tc *-8, CC 
and SLI, 5 

X'lE', Address of ICAREAL, 
SLI and SKIP, Key Length + 
Block Size + 8 

record address minus 1 using pcinter I 
C~HrlR, in ccrrrron seek/search area in DTFISI 
taUe. I 

lIC to *- 8. 

Read ccunt, key and data to verify 
record just written. Infcrnaticn is 

I 
I 
I 
I 
I 
I 

nct transferred to main storage. I _____________ i ____________________________ _ _ __________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 43. Channel program builder for ADD -- CCw chain built to ~rite over ECF record 
(blecked records). 
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r-------------T-----------------------------T-------------------------------------------, I CCW Builder I I I 
I control code1 I CCW Built t Function I 
~-------------+-----------------------------+-------------------------------------------1 

8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal for present EOF I 

066B 

37C8 

8C4B 

066B 

C738 

I I record address minus 1 using pcir.ter, I 
I I CCHHR, in comron seek/search area in DTFISI 
I I tatle. I 
I I I 
I X'08', Pointer tc .-8, CC I ~IC to *-8. I 
I and SLI, 5 I I 
I I 
I 
I 
I 
I 

X'lD', Address of IOAREAL, 
CC and DC, Key Length + 
Block Size + 8 

I X' 31', 2&Filename.S+3, CC, 5 
I 
I 
I 
I 
I X'08', Pointer tc *-8, CC 
I and SLI, 5 
I 
I X'1E', Address of IOAREAL, 
I SLI and SKIP, Key Length + 

write ceunt, key and data of new record 
to te added, located at ICAREAL. 

Search 
record 
CCHHR, 
tatle. 

identifier equal for present EOF 
address minus, 1 using pcinter, 
in corrrron seek/search area in DTFIS 

~IC to *-8. 

Read ccunt, key and data to verify 
record just written. Infcr~aticn is 

I I Block Size + 8 I net transferred te main storage. I L _____________ L _____________________________ L ___________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 44. channel program builder for ADD -- CCW chain built tc ~rite ever ECF record 
(unblocked reccrds). 

r-------------T-----------------------------T-------------------------------------------, I CCW Builder I I I 
I Control code1 1 CCW Built I FUnction I 
~-------------+-----------------------------+-------------------------------------------i I 8C4B I X'31', 2&Filena~e.S+3, CC, 51 Search identifier eq1:al fer present EOl!' L 
I I I record address minus one using pointer, I 
I I r CCHHR, in common seek/search area in D~FISI 
I I • table. I 
I I I I 
~ 066B I X'08', Pointer to *-8, CC I TIC te *-8. I 
I I and SLI, 5 I I 
I I I I 
I 37AC I X'1D', Address cf IOAREAL, I ~rite count, key and data of ECF reccrd I 
I I DC and SLI, 10 I located at IOAREAL. I L _____________ L _____________________________ L ___________________________________________ J 

1-2 See netes 1 and 2 in Figure 54. 

Figure 45. channel program builder for ADD -- CC~ chain built to ~rite EOF in 
independent overflew area. 
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r-------------T------------------------~----T-------------------------------------------, 
I CCw Builder I I I 
I Control Code1 I CCw Built I F unction I 
~-------------+-----------------------------+-------------------------------------------f 
I 8C4B I X'31', 2&Filename.S+3, ec, 51 Search identifier equal the track index I 
I I I using the pointer (CeHHR) in the cerrrren I 
I I I seek/search area. I 
I I I I 
I 066B I X'08', Pointer to *-B, ec I TIC to *-8. I 

I and SLI, 5 I I 
I I I 

106C I X'06', 2&Filenarre.D, ee and I Read data (COCR record) into the I 
I SLI, 10 I cylinder everflow control record (COCR) I 
I I area. I 
I I I 

E14B I X'Bl', 2&Filenarre.D+B, ec, 51 Search identifier eq~al (rrultiFle track) I 
I I the track index for the last normal entry I 
I I using information in the ~crk area fer thel 
I I current track index normal entry count I 
I I field. I 
I I i 

066B I X'OB', Pointer tc *-8, CC I 'IIC to *-B. I 
I and SLI, 5 I I 
I I I 

154C I C'06', 2&Filename.D+40, ce, Read data (last track index normal I 
I 10 entry) into work area for track index I 
I normal entry data field. I 
I I 

526C I X'92', 2&Filename.D+16, CC Read ccunt (multiFle track) of last I 
I and SLI, 10 track inde~ overflow entry i~te .erk area I 
I for the current track index overflow entryl 
I count field. I 
I I 

lDOC I X'06', Filename.w, 00, 10 Read data (last track inde~ everflew I 
I entry) inte random/sequential retrieval I 

I I work area. I 
L _____________ ~ ____ -------------------------i---------__________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 46. channel prcgrarr tuilder for ADD -- cew chain built to read last track index 
entry. 

r-------------T-----------------------------T-------------------------------------------, 
I CCw Builder I I I 
Icontrol code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal the overflow chainl 
I I I using the pointer (CCHHR) in the cerrrren I 
I I I seek/search area. I 
I I I I 
I 066B I X'08', Pointer to *-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
I I I I 
I AA07 I X'OE', Address cf IOAREAL+8,1 Read key and data of overflo. recerd I 
I I 00, Key Length + Record I into ICAREAL+8. I 
I I Length + 10 I I L _____________ i _____________________________ i ___________________________________________ J 

1-2 See notes 1 and 2 in Figure 54. 

Figure 47. Channel prcgrarr tuilder for ADD -- CCW chain built to read cverflew recerd. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
'Control code1 1 CCW Built, Function , 
~-------------+-----------------------------+-------------------------------------------f 
I SC4B I X'31', 2&Filename.S+3, ce, 51 Search identifier equal for last prime I 
I I I data record address using pointer, CCHrlR, I 
'I I in cc~rron seek/search area in DTFIS tacle.1 
'I , I 
I 066B I X'OS', Pointer to *-S, CC I TIC to *-S. I 
I I and SLI, 5, I 
I I I I 
I lB02 I X'06', Address cf IOAREAL+ I Read clock into ICAREAL + S + KEYLEN. I 
1 I B+KEYLEN, 00, Block Size I I L _____________ 4 _____________________________ ~ ___________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 48. Channel program builder for ADD -- CCW chain built tc read last prime data 
record. 

r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder 1 I I 
Icontrol code1 1 CCW Built I Functicn I 
~-------------+-----------------------------+-------------------------------------------f 

BC4B I X'31', 2&Filename.S+3, CC, 31 Search identifier equal for last prime 1 

066B 

2AC6 

8C4B 

066B 

AA36 

I I data record address ~sing pointer, CCHrlR, I 
I I in ccrrrron seek/search area in DTFIS tacle.1 
I I I 
I X'OB', Pointer to *-S, cc I TIC tc *-B. I 

and SLI, 5 I 
I 

X'OD', Address 
CC and DC, Key 
Block Size 

cf IOAREAL+8,1 ~rite key and data of prirre data block 
Length + I lccated at IOAREAL+8. 

I 
I 

X'31', 2&Filenarre.S+3, CC, 51 
I 
I 
I 

search identifier eq~al fcr last prirre 
data reccrd address using pointer, CCHrlR, 
in common seek/search area in D~FIS table. 

X'08', Pointer te *-8, CC 
and SLI, 5 

I ~IC to *-8. 
I 
I 

X'OE', Address of ICAREAL+8,1 Read key and data to verify record just 
SLI and SKIP, Key Length + I written. Information is net trar.sferred 

I Block Size I tc rrain stcrage. L _____________ 4 _____________________________ 4 ___________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 49. channel program builder for ADD -- CCW chain built to ~rite block of prirre 
data records and verify. 
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r-------------T------------------------------T------------------------------------------, I eew Builder I I I 
I Control eode1.1 eew Bui! t I Function I 
~-------------+------------------------------+------------------------------------------i I Se4B I X'31', 2&Filenarre.S+3, ee, 5 ISearch identifier eq~al fer last track I 
I I lindex address using pOinter, eeHHR, in I 
I I Icommon seek/search area in D!FIS table. I 
I I I / 
I 066B I X'OS', Pointer to --S, ee Inc to *-8. I 
t I and SLI, 5 / / 
I I 1 I 
I 2A45 I X'OD', Address of ICAREAL+S, IWrite key and data of track index I 
I I ce, Key Length + 10 Inormal entry located at ICAREAL+S. I 
I I I I 
I E24B , X'B1', 2&Filenarre.D+16, ee, 51Eearch identifier equal (<<ultiFle track) / 
I 1 Ithe track index for the last over flow I 
I I IEntry using the count for the current I 
I I I track index overflow entry. I 
I I I I 
I 066B I C"OSt, Pointer to *-S, ec ITIC to *-8. I 
I I and SLI. 5 l , 
I I I / 
i 2845 I X'OD', Address cf wORKL, ec, I~rite key and data of track index I 
I I Key Length + 10 leverflew entry located at WORKI. I 
I I I 1 
I S24B I: X'31'. 2&Filename.D+16, ec, 51search identifier equal the track index I 
I I I for the last overflo'il> entry using the I 
'I Icount for the current track index overflow' 
1 I 1 entry. I 
I 1 I I 
I 066B ,X'OS', Pointer tc *-S, ec ,'lIe to *-8. 1 
1 , and SLI, 5, , 
" I , , A835 1 X'OE', Address of WCRKL, IRead key and data to verify record I 
I 1 SLI and SKIP, Key Length ,just written. Infor«atien is net , 
, , + 10 Itransferred to main storage. 1 ~ _____________ ~ ______________________________ ~ __________________________________________ J 

1.-2 See nctes 1 and 2 in Figure 54. 

Figure 50. channel program builder for ADD -- CCW chain built to ~rite track index 
entry. 

r-------------T-----------------------------,-------------------------------------------, reew Builder 1 I I 
IControl :ode1.1 eew Built I Function I 
r-------------t-----------------------------~-------------------------------------------i I SC4B I X'31', 2&Filena~e.S+3, CC, 51 Search identifier eq~al the I 
I l ~ «aster/cylinder il'lde'x using the pointer, I 
I ~ I eCHHR" in the cammon seek/search area in , 
I, I I the tTFIS table~ I 
t I I I 
l 0668 I X'OS'. Pointer to *-8, ce I: TIC to *-S. 1 
l I and SLI, 5 I I 
t I I I 
I 150e I X·06'. 2&Filenaxre.£+ItO. I Read data (index entry) into wcrk area /, 
I, l 00, 10: I, fer track index: nermal entry data field. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See netes 1 and Z in Figuxe 54. 

figUre 51. Channel. program huilder for ADD -- CC-W chain built tc read index entry. 
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r-------------T-----------------------------7-------------------------------------------, 
I CCW Builder I I I 
Icontroi code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I 8c4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal the I 
I I I master/cylinder index using fainter, I 
I I I CCHHR, in common seek/search area in DTFISI 

I I tal::le. I 
I I I 

066B I X'08', Pointer to *-8, CC I 'IIC to *-8. I 
I and SLI, 5 I I 
I I I 

2A45 I X'OD', Address of ICAREAL+S,I Write key and data of master/cylinder I 
I CC, Key Length + 10 I index entry located at ICAREAL+8. I 
I I I 

8C4B I X'31', 2&Filenarre.S+3, CC, 51 search identifier equal the I 
I I rraster/cylinder index using pointer, I 
I I CCHHR, in common seek/search area in D'IFISI 
I I table. I 
I I I 

AA35 I X'OE', Address of ICAREAL+8,1 Read key and data to verify record I 
I SLI and SKIP, Key Length I just written. No inforrration is I 
I + 10 I transferred to main storage. I _____________ ~ _____________________________ ~ ___________________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 52. channel program builder for ADD -- CCW chain built to ~rite index entry. 

r-------------T-----------------------------7-------------------------------------------, 
ICCW Builder I I I 
IControl code1 1 CCW Built I Function I 

~-------------r-----------------------------+-------------------------------------------i 
I BC4B I X'31', 2&Filenarre.S+3, CC, 51 Search identifier equal the track index I 
I I I using the fointer, CCHHR, in the common I 
I I I seek/search area in the ~TFIS table. I 
I I I I 
I 066B I X'OB', Pointer tc *-B, CC I 'IIC to *-8. I 
I I and SLI, 5 I I 
I I I 
I B06c I X'05', 2&Filename.D, cc I Write data <COCR) from the cylinder 
I I and SLI, 10 I overflow control record ~erk area in DTFIS 
I I I table. 
I I I 
I E24B I X'B1', 2&Filename.D+16, I search identifier equal (multiple 
I ICC, 5 I track) the track index using the peinter, 
I I I CCHHR, in the work area for current track 
I I I index overflow entry count field. 
I I I 
I 066B I X'OS', Pointer to *-8, I 'IIC to *-8. 
I I Cc and SLI, 5 I 
I I I 
I AA35 I X'OE', Address of ICAREAL+B,I Read key and data to verify record 
I I SLI and SKIP, Key Length I just written. Informaticn is net 
I I + 10 I transferred to main storage. I 
L _____________ ~ ____ -------------------------~---------__________________________________ J 

1-2 See nctes 1 and 2 in Figure 54. 

Figure 53. channel program builder for ADD -- CCW chain built to write track index 
cverflow entry. 
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r---------------------------------------------------------------------------------------, 
INote 1: 
I 
The first character of the control code references an cperation code at IJHCSTRI. 

The second character of the control code references a data area at IJHAHRAA. 

The third character of the control code references the following inforroation: 

End of CCW Chain 
SLI (Suppress Length Indicator) 

o 
2 
3 
4 
6 
7 
~ 

C 

X'OO' 
X'20' 
X'30' 
X, 40' 
X'60' 
X'70' 
X'AO' 
X'CO' 

SLI and SKIP (Suppress Bata Transfer) 
CC (Command Chaining) 
CC and SLI 
CC, SLI, and SKIP 
SLI and DC (Data Chaining) 
CC and DC 

The fourth character cf the ccntrcl code references a i.;}'i:~ CUUUl. 

IJHCRESZ. 
'''' ___ ~''l_'\ ,C.!_,..:I _.I-
\ J.t=JJ~ l..U) .J...I.e.l.u (;l II. 

No~~~: 

I&Filename = DTF name supplied by user. 
I 
I&Filename.X = X is suffix supplied by DTFIS fcr unique DTF labels. I L _______________________________________________________________________________________ J 

Figure 54. Channel prcgran builder for ADD -- notes. 

Objective: ~o read all or part of the 
cylin~er index into main stcrage. 

Entry: Fran the indexed-sequential logic 
module (ISMOD). 

Exi~: To the problen program. 

~~thQ9: rhis phase determines the number 
of cylinder index entries that can be rea~ 
into main storage at one tine. Each 
cylinder index entry consists of a key area 
and a data area. The key area contains the 
highest key associated with the cylinder, 
and its length is the same as that 
specified for logical data reccrds in the 
DTFIS entry KEYLEN. The data area is ten 
bytes long and contains the Fainter to the 
track index for that cylinder. See Figure 
17 for the forRat of this ten-byte pointer. 
When this phase reads the cylinder in~ex 
entry into nain storage, only six bytes of 
the 10-byte pointer are retained. The last 
four bytes of the pointer tc the track 
index are the same for all entries in the 
cylin~er index. Therefore, cnly the first 
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six bytes of the pointer are required for 
processing. 

If it is the first tine thrcugh this 
E-transient phase, the key of the first 
core index entry is set to O. If it is not 
the first time through this fhase, the key 
cf highest entry minus 1 that was 
previously read into main storage is moved 
to the key area of the first ccre index 
entry. A test is made to determine if the 
index skip option was specified in the D!F 
entry. If the index skip opticn was 
specified, any cylinder index entries 
preceding the one needed to process a given 
key are not read into nain storage. In 
crder to skip the cylinder index entries 
preceding the one needed to ptccess a given 
key, a CCE to read the cylinder index is 
built along with a string of CCWs. Figure 
55 gives a description of the CCW string. 

!his transient then executes the channel 
program and determines if the address cf 
the first cylinder index entry read is the 
address of the required entry (SKEH, TIC, 
NO-OP). If it is, there are no cylinder 
index entries to be skipped and the 
cylinder index is then read into main 
storage from that point. If the addresses 



are not the same (ROIO, SKEH, TIC, RO), a 
check is nade to determine if this is a 
dummy chained entry. 

If it is a dumny chained entry 
(indicating the end of the cylindeL), its 
address points to the first track of the 
next cylinder ccntaining the cylinder 
index. This phase subtracts 1 from the 
recorj number of the durrmy chained entry to 
get the preceding cylinder index entry, 
moves the chain address to the next 
cylinder index entry to be read (in the 
OTFIS table), and reads the cylinder index 
into main storage starting with the entry 
preceding the durr.my chained entry. 

If it is not a durr.my chained entry, a 
test is made to determine, if the required 
entry is the first reccrd en the first 
track of the cylinder. If it is, this 
phase sets u~ to read the cylinder index 
into main storage starting with entry 
preceding the dummy chained entry for the 
previous cylinder. If the required entry 
is not the first record on the first track 
of the cylinder, a test is made to 
determine if the record nurrter cf the 
cylinder index entry is 1. 

If it is 1, the track number is 
decre~sed by 1 and the reccrd nunter is 
updated to the maximum record number for 
the cylinder index track. The cylinder 
index is read into main storage starting 
with the last record on the ~receding 
track. If the required cylinder index 

record numter is greater than 1, the reccrd 
nunber is decreased ty 1, and the cylinder 
index is read into main storage starting 
with the preceding entry cn the track. 
Each time a cylinder index entry is read, 
the nuroter of availatle index entries in 
rrain stcrage is decreased by 1. 

If the index skip o~tion was not 
specified in the DTF, this ~hase decreases 
the nurrber available core index entries by 
2. These two core index entries ccntain 
durrrry entries. The first dummy entry at 
the teginning of the cylinder index stcrage 
area ccntains either a key of all zeros (if 
this is first time the c}linder index has 
been read into main storage) or it contains 
the key of the last cylinder index entry 
read into rrain storage. The second dummy 
entry is located at the end cf cylinder 
index storage area and has a key of all 
i-tits. 

Before a part or all cf the c}linder 
index is read into main storage, a test is 
made to determine ho~ rrany cilinder index 
records can fit in the area available. A 
CCB and a ccw chain are tuilt tc ~erfcrn 
the actual read o~eration. Figure 55 gives 
a description of the CCW chain. ~he 
channel ~rcgram is executed and the number 
of core index entries is decreased by the 
nun,ber of records read. The cyl inder index 
is read into main storage until either the 
end cf the cylinder index is reached or 
there are no more core index entry 
~csiticns. 
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r------------------------------------------~--------------------------------------------, 
I I I 
I CCW Built I Function I 
~------------------------------------------+--------------------------------------------1 
IX'07', Address of cylinder index entry, ILong seek. I 
I Command Chaining, 6 I I 
I I I 
IX'31', Address of cylinder index entry, Isearch identifier equal (SIDE) the I 
ICommand :haining, 6 Icylinder index. I 
I I I 
IX'OS', Pointer to *-S, - ITIC to *-S. I 
I I I 
X'69', &KEYARG, Command Chaining and ISearch key equal or high (SKEE) the I 
SUFpress Length Indicator, KEYLEN Icylinder index. Key s~pplied by user in I 
(Key Length). Ithe D~F table. I 

X'OS', Pointer to *+16, -, -. 

X'03', -, Suppress Length Indicator, 1. 

V'O?' ..... .... - . !DOFH!~. C~mmand Chaini~g, s. 

X'69', &KEYARG, Command Chaining and 
SUFpress Length Indicator, KEYLEN 
(Key Length). 

X'OS', Pointer to *-16, -, -

I 
ITIC to *+16. 
I 
INO-OP. 
I 
:Read ~cunt !rrultiple-t::ac}:} !RID~·1) into 
IIDOFEIT, a-byte area for record fcund en 
ISIDE. 
I 
Isearch key equal or high (SKEE) the 
I cylinder index. 
I I 
I I 
I~IC to *-16. I 
I I 

IX'06', POIN~ER, End of :hain, 10. IRead data Fertian of cylinder index entry I 
I I (RD) into POINTER, 10-byte area fer I 
I IFainter tc track index. I L __________________ ----------------________ ~ ____________________________________________ J 

Figure 55. CCW chain built by $$BINDEX to skiF cylinder index entries Freceding the cne 
to process a given key. 

r------------------------------------------T--------------------------------------------, 
I CCW Built I Function I 
~------------------------------------------+--------------------------------------------f 
IX'07', Address of cylinder index entry, ILong Seek. 
ICoffmand Chaining, 6. I 
I I 
IX'31', Address cf cylinder index entry, ISearch identifier equal (SIDE) the 
I Command :haining, 6. Icylinder index. 
I I 
IX'OS', Pointer to *-S, - ITIC to *-S. 
I I 
IX'OE', Address of cylinder index entry ~n IRead key and data (RKD) of cylinder index 
Imain storage (multiple of key length + 6), I entry into storage. 
I Command Chaining, Key Length + 10 I L __________________________________________ ~ ___________________________________________ _ 

Figure 56. ccw chain built by $$BINDEX to read the cylinder index inte stcrage. 
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g~jectiy~: To perform the random retrieval 
function for an indexed sequential file by 
searching the indexes to deteraine the 
track on which the desired reccrd is 
stored. 

~ntr1: From the REAt, KEY aacrc expansion. 

Exit: To the problem program via linkage 
register 14. 

Methog: This routine first initializes 
point.ers and status bits in the D'IFIS 
table. It then constructs the CCW chain to 
search the aaster or cylinder index (Figure 
57). It determines the highest level index 
(master or cylinder) being used, and tests 
for ERREXT=YES. If ERREXT is specified, 
additional error conditions can te returned 
to the problem prograa, thus giving the 
user greater flexibility in attempting to 
continue processing. This rcutine then 
searches the highest level index to get the 
address of the ne~t index te be searched. 

A test of the F code from the index 
level pointer is then aade te determine if 
the next search is of the track index 
(Figure 17). The F code refers to the 
index level just searched. If the master 
index was just searched, the next search is 
on the cylinder index. If the next search 
is not on the track index, the routine gets 
the index entry type and determines the 
routine to process that tYFe. 

If the entry type is a normal entry, the 
routine returns to search the next index. 
If the entry type is a dummy end entry or 
an inactive entry, the routine branches to 
an error routine to set a no-record-found 
flag in the DrF table and tc return to the 
protlem program. If the entry is a dummy 
chained entry, the routine returns to 
search the index using the address supplied 
by the 10-byte index level Feinter. 

When the next search is feund tc be on 
the track index, a test is made to 
determine if the track index takes up one 
track or nore. If the track index does not 
require a full track, the reutine tuilds a 
new CCW chain to search the track index 
(Figure 58). This routine then issues the 
EXCP and SVC7 (WAIT) to search the track 
index. If the over/under seek rcutine is 
not needed, it returns to the problem 
program. 

ISAM RETRVE, RANDOM: WAITF Macre 
Charts FD-FG 

Cbjectiv~: To ensure that the last EXCP 
issued has been completed and that the 
cenditien is normal. If the eFeratien is a 
read, to lecate the specified recerd and 
ceaplete the transfer of data to the I/O 
area specified by the DTFIS entry IOAREAR, 
and to the specified work area if the DTFIS 
entry wORKR is included in the file 
definition. If the operation is a write, 
the objective is to return centre I te the 
J;reblea Frcgram. 

Entry: Frem the WAITF macro expansion. 

Exit: To the problem program via linkage 
regIster 14. 

Meth2Q: ~his routine first tests for 
ERREX~=YES. If ERREXT is specified, 
additional error conditiens can be returned 
to the prcbleB', program, thus giving the 
user greater flexibility in attempting to 
continue processing. After initializing 
pcinters te the DTFIS table, this routine 
tests the status byte in the D~F table, te 
deterB'ine if the conditicn so far is 
normal. If an abnoraal ccnditicn exists, 
centrol returns to the problem program. 

If the conditien is nermal, the routine 
issues a wAIT to deterB'ine if the EXCP 
issued by the READ or WRITE routines has 
been completed, and also tests fer errers. 
!hen, if the eperation is a WRITE, this 
routine returns control tc the preblen 
progran. 

If the eperatien is a BEAD, this routine 
must complete the read oFeration by moving 
the data to the I/C area. If first neves 
the address of the track in which the 
desired record is stored tc the seek/search 
area, and initializes pointers to KEYAHG 
and the I/C area. It alsc gets the 
relative key lecation and key length. 

!he rcutine then gets the index entry 
type (F code) from the search address and 
determines the routine tc process that 
type. If the entry is a neraal entry en ar. 
unshared track, a new CC~ chain is built to 
find the record in the prine data area. 
(Figure 59). If blocked records are 
specified, the CCW cOB'aand cede is nedified 
tc search high or equal. An EXCf and W~IT 
are issued to find the record and read the 
bleck inte the I/C area. If records are 
untlocked, the record is Roved ir.te WOHKR, 
if sFecified, and control returns to the 
protlem program. If reccrds are blocked, 
this reutine tests to determine if KEYARG 
is less than the key in the first logical 
record. If it is, the record has not been 
found, and the corresponding bit is set cn 
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in the DTF table. Otherwise, the 
corresponding key is found within the block 
and the routine moves the block to WORKR, 
if specified. Control then returns to the 
problem program. 

For a normal entry cn a shared track, 
the routine decreases the record number in 
the search address by 1, and builds a new 
CCW chain to find records on a shared track 
(Figure 60). Processing ccntinues as in 
the routine to process a normal entry on an 
unshared track. 

If the entry is an cverflcw end entry or 
an overflow chained entry, this routine 
first constructs a CCW chain te search the 
overflow chain (Figure 61). An EXCP and 
WAI~ are issued to locate the reecrd in the 
overflow chain. A test is made to 
determine if the desired recerd has been 
found. If it has not been found, the 
routine tests for an overflew end entry. 
If it is an overflow end entry, the 
no-record-found bit is set en in the DTF 
table. If it is not an overflow end entry, 
the sequence link field is inserted in the 
seek/search address, and the overflow chain 
is searched again. 

If the record has been fcund, cverflow 
bits are set on in the DTF table, and the 
first nonoverflow record ccunt is increased 
by 1. The logical record is moved to 
WCRKR, if specified. Contrel returns to 
the problem program via register 14. 

If the entry is a dummy end entry or an 
inactive entry, the routine sets a 
no-record-fcund bit on in the DTF table, 
and returns control to the problem program. 

ISAM RETRV~~ RANDOM: WRITE Macr2L-!~X 
Chart FH 

Objecti~: ~o perform the random retrieval 
output function for an indexed sequential 
file. 

~ntry: Fron WRITE, KEY macrc ex~ansion. 

Exit: To the ~roblem ~rogran via register 
14.-
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~ethoQ: This routine first sets the write 
bit on in the DTFIS table. It then tests 
for an uncerrectable DASD error, wrong 
length record error, or ne record found 
errcr. If any of these errors exist, the 
no-record-found bit is set on in the DTF 
table, and control returns tc the ~roblen 
~rogran. 

If there are no errors, the status byte 
in the DTF table is reset, and ~cinters te 
the BTF table are initialized. This 
routine then gets the count field ef the 
record as saved by the READ routine, the 
address of WORKR, and the address of the 
logical record within the I/C area. The 
record, or block of records, is ncved to 
the I/O area from WCRKR, if specified. The 
CCW ehain to write records is then built 
(Figure 62). 

If the entry to be written is not an 
overflow entry, the byte count field in the 
write and verify CCW's is modified to the 
tlock length from the DTF table. ~his. 
routine then issues the EXCP to write the 
record, and returns contrel te the ~reblen 
~regran, without issuing a WAIT. The WAIT 
function is left to the WAITE nacre, which 
nust be issued before the user can continue 
processing. 

otj~eti~: To free a held track if the 
track hold option has been specified. 

Ent!y: Frem the FREE «aero expansion. 

Exit: To the problem ~rogram via linkage 
regIster 14. 

~ethod: This routine determines whether 
the track hold option has been s~ecified in 
the B~F. If so, both the held data track 
and the applicable held index track are 
released. All tracks are released by SVC 
36. Control then returns to the problem 
program. 



r-------------T-------------------------------,-----------------------------------------, 
I CCw Builder I I I 
I Control Code1 I CCW Built I Function I 
~-------------t-------------------------------t-----------------------------------------1 
I 7461 I x'69', &KEYARG, CC and ISearch key equal or high the I 
I I SLI, Key Length Imaster/cylinder index. Key sUfflied by I 
I I luser in the ~TFIS tatle. I 
~-------------+-------------------------------t-----------------------------------------~ 
I OC6B I X'OS', Pointer to *+16, CC ITIC to *+16. I 
I I and SLI, 5 I I 
~-------------+-------------------------------t-----------------------------------------~ 
I D17B I X'lA', 2&Filenarre.w, CC, IRead home address into randcrr/sequential I 
I I SLI, and SKIP, 5 Iretrieval work area in ~TFIS tatle. I 
~-------------+-------------------------------t-----------------------------------------~ 
I 536C I X'92', &IOAREAR, CC and IRead count (multiple track) intc IOAREAR. I 
I I SLI, 10 I I 
~-------------+-------------------------------t-----------------------------------------~ 
I 7461 I X'69', KEYARG, CC and SLI, ISearch key equal or high the I 
I I Key Length Irraster/cylinder index. Key supplied by I 
I I Iuser in DTFIS table. I 
~-------------t-------------------------------t-----------------------------------------1 
I 046B I X'OS', Pointer to *-16, CC I'IIC tc *-16. I 
I I and SLI, 5 I I 
~-------------t-------------------------------+-----------------------------------------1 
I 110e I X'06', 2&Filename.w, 00, 10 IRead data (10-byte index level pointer) I 
I I I into random/sequential retrieval area in I 
I I I~TFIS tatle. I L _____________ ~ _______________________________ ~ _________________________________________ J 

1-2 See nctes 1 and 2 in Figure 63. 

Figure 57. channel program builder for randorr retrieval -- CCW chain tuilt to search 
rraster cylinder index. 

r-------------,-------------------------------,-----------------------------------------, 
ICCW Builjer I I I 
I Control eode1 1 CCW Built I Function I 
~-------------+-------------------------------+-----------------------------------------~ 
I D36B I X'lA', &IOAREAR, CC and SLI, 51Read home address into IOAREAR. I 
~-------------t-------------------------------+-----------------------------------------1 
I 9461 I X'E9', &KEYARG, ce and SLI, ISearch key equal or high (multiple I 
I I Key Length I track) track index. Ke} sUfplied by userl 
I I lin I:TFIS table. I 
~-------------+-------------------------------t-----------------------------------------~ I 066B I X'OS', Pointer to *-8, CC ITIe to *-8. I 
I I and SLI, 5 I I 
r-------------t-------------------------------t-----------------------------------------~ 
I 110e I X'06', 2&Filenarre.w, 00, 10 IRead data (10-byte inde:x level fCinter) I 
I I linto random/sequential retrieval area in I 
I I I D'IFIS tatle. I L _____________ ~ _______________________________ ~ _________________________________________ J 

1-2 See notes 1 and 2 in Figure 63. 

Figure 58. channel prcgrarr tuilder for random retrieval -- CCW chain built to search 
track index. 
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r-------------T-------------------------------j-----------------------------------------, 
I CCW Builder I I I 
I Control Code1 I CCW Built I Function I 
~-------------r-------------------------------+-----------------------------------------~ 
I 7461 I X'69', &KEYARG, ce and ISearch key equal or high in ~rirre data , 
I I SLI, Key Length larea. Key su~plied ty user in DTFIS I 
I I I tatle. I 
~-------------~-------------------------------+-----------------------------------------f 
I OC4B ,X'08', Pointer to *+16, I~Ie tc *+16. I 
I Ice, 5 I I 
r-------------~-------------------------------+-----------------------------------------f 
I 017B I X'lA', 2&Filename.w, ce, IRead hcrre address into random/sequential I 
I I SLI, and SKIP, 5 Iretrieval work area in DTFIS table. I 
r-------------f-------------------------------+-----------------------------------------f 
I 406e I X'12', 2&Filename.S+3, ce IRead count into common seek/search I 
I I and SLI, 10 larea in DTFIS tatle. I 
r-------------f-------------------------------f-----------------------------------------f 
I 6461 I X'29' or X'69', &KEYARG, IIf records are untlocked, search key I 
I or 7461 I CC and SLI, Key Length lequal the prime data area. If records I 
'I lare blocked, search key equal or high in , 
I I I~rime data area. Key s~Fflied by user inl 
" ICUIS taUe. , 
r-------------r-------------------------------t-----------------------------------------~ 
I 044B I X'08', Pointer tc *-16, 'TIC to *-16. , 
, , ce, 5 I , 
r-------------r-------------------------------f-----------------------------------------~ 
I 1302 / X'06', &IOAREAR, 00, Block /Read data (block) containing starting I 
, I Length 'recerd into IOAREAR. I L ___ - _________ L _______________________________ L _________________________________________ J 

1-2 See nctes 1 and 2 in Figure 63. 

Figure 59. channel program builder for random retrieval -- CCW chain tcilt to find 
record in frime data area (unshared track). 

r-------------j-------------------------------T-----------------------------------------, 
I CCW Builder I I I 
IControl code1 1 CCW Built I Function , 
~-------------~-------------------------------+-----------------------------------------f 
I 804B I X'31', 2&Filename.S+3, ce, 5 ,search identifier equal the prime data , 
I I [area using the pointer (CeHrlR) in the , 
I I Icenrron seek/search area in the D~FIS , 
I I ItaUe. I 
r-------------+-------------------------------~-----------------------------------------~ 
I 064B I X'08', Pointer to *-8, ce, 5 I~Ie to *-8. I 
r-------------i-------------------------------t-----------------------------------------f 
I 406e , X'12', 2&Filename.S+3, CC IRead count into comnon seek/search I 
I I and SLI, 10 I area in DTFIS table. I 
~-------------t-------------------------------t-----------------------------------------f 
I 6461 ,X'29' or X'69', &KEYARG, IIf records are unclocked, search key I 
I or 1 ec and SLI, Key Length lequal the prime data area. If recerds I 
I 7461 I lare blocked, search key high or equal thel 
I I Iprime data area. Key s~~Flied ty user ir./ 
I I ICTFIS tatle. I 
r-------------r-------------------------------t-----------------------------------------~ 
I 044B I X'08', Pointer to *-16, CC, 5 ITIC to *-16. I 
r-------------f-------------------------------t-----------------------------------------f 
I 1302 I X'06', &IOAREAR, 00, IRead data (block) containing record I 
I I Block Length \into IOAREAR. I L _____________ L _______________________________ ~ _________________________________________ J 

1-2 See notes 1 and 2 in Figure 63. 

Figure 60. Channel prcgrarr tuilder for random rEtrieval -- cew chain built tc find 
record in prime data area (shared track). 
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r-------------T-------------------------------T-----------------------------------------, 
I CCW B ui ld e r I I I 
I Control Codej.1 CCW Built I Function I 
~-------------+-------------------------------+-----------------------------------------~ 
I 804B I X'31', 2&Filenarre.S+3, CC, 5 Isearch identifier equal the cverflow I 
I I Ichain using the pointer (CCHHR) in the I 
I I Icommon seek/search area in the D~FIS I 
I I Itable. , 
~-------------~-------------------------------+-----------------------------------------~ 
I 064B I X'08', Pointer tc *-8, CC, 5 ITIC to *-8. I 
~-------------+-------------------------------+-----------------------------------------1 
, 6461 I X'29', &KEYARG, CC and ISearch key equal the cverflow chain. I 
I I SLI, Key Length I Key supplied by user in DTFIS table. I 
~-------------+-------------------------------+-----------------------------------------1 
I 116C I X'06', 2&Filename.w, SLI, 10 IRead data (10-byte sequence link field) I 
I I linto random/sequential retrieval area in I 
I I I~TFIS table. This CCW is executed when I 
'I Ithe required overflo~ record is nct feundl 
I I lin the everflow chain. I 
~-------------~-------------------------------+-----------------------------------------~ 
I 1303 , X'06', &IOAREAR, 00, tRead data (sequence link field ~lus , 
t , Record Length + 10 Ilegical record) into IOAREAR. This CCW I 
I I lis executed when the rratching key is I 
I I Ifcund in the overflow chain. I L _____________ ~ _______________________________ ~ _________________________________________ J 

j.-2 See nctes 1 and 2 in Figure 63. 

Figure 61. channel program builder for randorr retrieval -- CCW chain t~ilt to find 
record in everflcw chain. 

r-------------T-------------------------------T-----------------------------------------, 
I CCW Builder , I I 
I Control Codej.1 CCw Built I Function I 
~-------------+-------------------------------+-----------------------------------------~ 
I 804B I X'31', 2&Eilenarre.S+3, CC, 5 Isearch identifier equal prine data area I 
I I lusing ~einter (CCHHR) in corrmon I 
'I I seek/search area in DTFIS table. I 
~-------------+-------------------------------+-----------------------------------------1 
I 0648 I X'08', Pointer to *-8, CC, 5 I~IC te *-8. I 
~-------------+-------------------------------+-----------------------------------------~ 
I B3C3 I X'OS', &IOAREAR, CC, Record ,Write data from IOAREAR. I 
I I Length + 10 I I 
~-------------+-------------------------------+-----------------------------------------~ I 804B I X'31', 2&Filenarre.S+3, CC, 5 Isearch identifier equal the prine data I 
I I larea, using pointer (CCHHR) in common I 
I I Iseek/search area in DTFIS table. I 
~-------------+-------------------------------+-----------------------------------------1 
I 0648 I X'08', Pointer to *-8, CC, 5 I~IC tc *-8. I 
~-------------+-------------------------------+-----------------------------------------~ 
I 1333 I X'06', &IOAREAR, SLI and IRead data to verify recerd just I 
I I SKIP, Record Length + 10 Iwritten. Information is not transferred I 
I I I to main storage. I L _____________ ~ _______________________________ ~ _________________________________________ J 

j.-2 See notes 1 and 2 in Figure 63. 

Figure 62. Channel program builder for randorr retrieval -- CCW chain tuilt to write 
reccrd. 
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r---------------------------------------------------------------------------------------, 
I I 
I~Q!~_1l I 
I I 
IThe first character of the control code references an cperation code at IJHCSTRI. I 
I I 
IThe second character of the control code references a data area at IJHCASAD. I 
I I 
IThe third character of the control code references the following inforrration: I 
I I 
I £Q~~EQ!_£~~E~Qi~E ££~_!!~g_!!~!~ ~§~E!~g I 
I I 
I 0 X'OO' End of CCW chain I 
I 2 X'20' SLI (Suppress Length Indicator) I 
I 3 X'30' SLI and SKIP (Suppress ~ata ~ransfer) I 
I 4 X'40' CC (Command Chaining) I 
I 6 X'60' CC and SII I 
I 7 X'70' CC and SII and SKIE I 
I C x'co' CC and rc (~ata Chaining) I 
I I 
I I 
IThe fourth character of the control code references a byte count (length) I 
Ifield at IJHCRESZ. j 
I I 
I~Q!~~l I 
I&Filename = DTF name supplied by user. I 
I&Filename.x = X is suffix supplied by D~FIS fcr unique DTF labels. I L _______________________________________________________________________________________ J 

Figure 63. Channel prcgrarr builder for random retrieval -- notes. 

£Ei~~iY§: To write the last record if 
necessary, and reset the status byte in the 
DTFIS table. 

Entry: From the ESETL macro expansion. 

§xit: To the problem program via linkage 
regi ster 14. 

M§~ho~: After initializing pointers to the 
DTFIS table, this routine sets the status 
byte in the DTFIS table to O. A test is 
then made to determine if the PUT issued 
bit is on in the retrieval byte of the DTF 
tatle. If it is on, the last tlcck of 
records is written. A test for ICAREA2=YES 
is then made. If IOAREA2 is specified as 
an IS~OD macro parameter option to allow 
overlapping cf I/O with prccessing, a tit 
is set in the DTF table to indicate the 
first record is being processed and a wait 
for I/O completion is made. If HCID=YES is 
specified, an SVC 36 releases any held 
tracks. Control then returns to the 
problem prograrr. 
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Obj~Qtiv§: Te perform the sequential 
retrieval input functicn fer an 
indexed-sequential file. 

EntEY: From the GET macrc e~pansicn. 

Exi~: To the problerr program via linkage 
register 14. 

Methcd: ~his routine initializes pointers 
to-the DTFIS table, and then tests for 
IOAREA2=YES. If ICAREA2 is nct specified 
as an ISMCD macro pararreter cpticn, a test 
is rrade tc determine if the last record 
read was in the overflc~ area. If the last 
record read was in the overflow area, the 
contents of the sequence-link field is 
rrcved to the seek/search area and a test is 
made to determine if the end cf the 
cverflow chain has been reached. If the 
last record read ~as in the cverflcw area 
and HOL~=YES has been specified, the track 
is released, then the overflc~ reccrd is 
read and addresses are saved. If HOLD=YES 
is specified, the inde~ track and data 
track are held during update procedure. 
The index track is then released. The 
record is then moved to WCRKS, if 
specified, and control returns tc the 
prcblerr prcgram. 



If the end of the chain has been 
reached, the current DASD address is 
updated to the next track and the next 
record is read. The record is rrcved to the 
work area if specified, addresses are 
saved, and contrel returns tc the froblem 
program. 

If the last record read was net in the 
overflow area, the routine determines if 
all reeords in the block have teen 
processed. If all the records in the block 
have not been precessed, the IIO area 
pointer is updated to the next logical 
record. If that record is nct a padding 
record, it is moved to the ~ork area, if 
specified, addresses are saved, and control 
returns to the problem program. If it is a 
padding record, the EOI indicater is set in 
the DTFIS tatle, and control returns to the 
problem prograrr. 

If all records in the block have been 
processed, a check is rrade tc determine if 
the PUT macro has been issued. If it has, 
the record is written. A test is rrade to 
determine if the prime data device type is 
a 2321. If it is a 2321 data cell, the 
upper limit for the strip is initialized, 
and then modified if the last recerd was on 
the next-to-last subcell. 

A test is made to determine if the end 
of the track has been reached. If it has 
been reaehed, the traek index is searched 
to find the next track index entry. The 
current track index record number in the 
DTF table is then updated, and a test is 
made to determine if there is any overflow 
record indicated in the track index entry 
just read. If the track index entry 
indicates an overflow record is fresent, 
that overflow record is read, and moved to 
the work area if specified. Ccntrcl 
returns to the problem program. 

If there is no overflow record indicated 
in the track index entry, the current 
address is updated by 1, and the record is 
read and moved into the work area, if 
specified. Control returns to the problem 
program. 

If IOAREA2 has been specified tc allow 
overlapping of IIO with processing, a test 
is made to determine if the last record 
read was in the overflcw area. If the last 
record read was in the overflow area, a 
test is made to deterrrine if the record 
being processed by the user is an overflow 
record. If it is an overflcw record, a 
wait for IIO completion is made, the next 
available IIO area address is cttained, the 
current record address is saved, and a test 
is made to determine if the first record is 
being processed. 

If the first record is teing processed, 
the overflow record is read, its address is 
saved in the DTF table and the record is 
moved to the work area, if specified. 
Central then returns to the problem 
program. 

If the first record is not being 
precessed, the address of the next overflow 
record is moved to the seek/search address 
and a test is made to determine if the end 
cf tte overflow chain has been reached. If 
the end has nct been reached, the overflow 
record is read, and addresses are saved. 
If HOLr=YES is specified, an SVC 36 
releases any held tracks. Ccntrcl then 
returns tc the prcblem program. 

If the end of the overflow chain has 
teen reacted, the current disk address is 
updated tc the next track and the next 
record is read. The reccrd is rrcved tc the 
work area if specified, addresses are 
saved, and control ret~rns tc the preblerr 
pregrarr. 

If the last record was not an overflow 
record and the current reccrd is nct an 
cverflew record, this routine determines if 
all the records in the blcck have been 
precessed. If all records in the tlock 
have not been processed, the I/O area 
pcinter is updated to the next logical 
record and the record nurrber is updated by 
1. If the next logical record is not a 
padding record, it is rroved te the werk 
area, if specified, addresses are saved and 
control returns to the prcblerr prcgrarr. If 
it is a padding record, the ECF indicator 
is set in the DTF table and ccntrcl returns 
to the prcblerr program. 

when all the records in the tlock have 
teen processed, a ,check is rrade tc 
determine if the PUT macro has been issued. 
If the PUT macro has been issued, the 
record is written. A test is made to 
determine if the prirre data device type is 
a 2321. If it is a 2321, the upper limit 
for the strip is initiali2ed te 9 and then 
rredified tc 5 if the last record was on the 
next-to-Iast subcell. A test for the 
presence ef two IIC areas is then made. If 
the presence of t~o I/O areas is indicated 
in the D'IF table, a test is made to 
determine if the first record is being 
precessed. If the first reccrd is not 
being processed, a wait fo~ IIO completion 
is made and the record address is saved in 
the rTF tatle. 

A test is rrade to determine if the end 
ef the track has been reached. If the end 
cf the track has been reached, the track 
index is searched to find the next track 
index 'entry. The current track index 
record numter in the DTF table is then 
updated, and a test is made to determine if 
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there is any overflow record indicated in 
the track index entry just read. If the 
presence of an overflow entry is indicated, 
and there are twa I/O areas present, this 
routine tests to deterrrine if this is the 
first record. If it is nat the first 
record, the record counter is set to 1. 
The overflow record address is rrcved to the 
seek/search address, and the overflow 
record is read and moved tc the wcrk area, 
if specified. Control then returns to the 
problem prograrr. 

If there is no overflow record indicated 
in the track index entry, the current 
address is updated by 1, the next record is 
read and moved to the work area, if 
specified, and control returns to the 
problem prograrr. 

QQj~£ti~: To ~erforrr the sequential 
retrieval output function fcr an indexed 
sequential file. 

E;!!!:.fY: Frorr the PUT rracro expansicn. 

E;~l!:: To the ~roblerr prograrr via linkage 
register 14. 

~~!:fl29: After initializing pointers to the 
DTFIS table, this routine tests whether a 
GET has been issued. If a GET has not been 
issued, there is an SVC 50 (errcr). 
otherwise, the GET issued switch is turned 
off and the cutput bit in the retrieval 
byte in the DrFIS table is turned an. The 
record is mcved from the wcrk area to the 
I/O area, and the output bit in the 
retrieval byte is set off. 

If the record is unblocked, or is in the 
overflow area, this routine writes the 
record and returns control to the problem 
program. If the records are blccked, this 
routine sets the bit in the retrieval byte 
to indicate that the PUT macro has been 
issued for this record, and returns control 
to the problem ~rograrr. The GET rracro 
routine causes the block to be written on 
DASD when it determines that ali recorqs in 
the block have been processed. 

~Ej~f!lY~: To initialize fcr sequential 
retrieval based on information supplied by 
the user in the SETL rracro. 
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gQ!.!:Y: Frcm the SETL rracro expansion. 

gXi!:: To the problerr prcgrarr. 

~ethod: This logical transient first 
valIdates the limits of the DTFIS table and 
IOAREAS tc ensure that they lie within the 
partition. If HOLD=YES has been s~ecified 
in the DTF, $$BSETLl is fetched to perforrr 
the SETL macro fUnctions. If track hold 
has nat been specified, $$BSETL then 
initializes for sequential retrieval based 
on the information s~pplied by the user in 
the SETL rracro. The SETL macro specifies 
the type of reference used tc identify the 
first reccrd to be processed. The types of 
reference are: 

• KEY. Key of starting reccrd in the 
file. 

• GKEY. Location of starting record in 
the file, identified by a record key 
within a desired group. The user 
supplies a key that identifies the high 
order bytes of the required grcup cf 
keys. For example, a GKEY 
specification of D6430000 would permit 
file processing to start at the first 
key ccntaining D643XXXX, regardless of 
the characters represented by the xs. 

• BOF. Beginning of the lcgical file. 

• ID (MBBCCHHR). Location cf starting 
record in the prime data area. 

If sequential retrieval is to begin with 
a record associated with a particular key 
(KEY), the key of the beginning record rrust 
be placed in the field defined by the DfFIS 
entry KEYARG before issuing the SETL macro. 
This fhase searches the rraster ir.dex (if 
present), cylinder index and track index 
until it finds the track index entry 
associated with the specified key. It 
determines whether the reccrd with the 
desired key is an a shared or unshared 
prime data track or in the overflcw area. 

If the record is on a shared track, the 
search is initialized to begin after the 
reKainder of the track ir.dex has been 
by~assed. If the record is an a prime data 
track and records are Lnblocked, the track 
index cverflow entry address associated 
with the desired record is calculated and 
stcred in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is nat fo~nd, a nc-reccrd-fcund 
indicator is set in the ~TFIS table 
(Filename .C). 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The Lser rrust sUIPly (in 
the DIFIS entry KEYLCC) the fositicn cf the 
key field in the data record. Ihe black is 



then searched. When the record with the 
matching key is found, its address is saved 
in the DTFIS table and control returns to 
the problem ~rogram. If the reccrd is not 
found, the no-record-found indicator is set 
in the DTFIS table (Filename.C). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stored in 
the DTFIS table, and the overflow chain is 
searched for the desired reccrd. When the 
desired record is found, its address is 
saved in the DTFIS table. If the desired 
record is not found in the overflow chain, 
a no-record-found indicator is set in the 
DTFIS table (Filename.C) and ccntrcl 
returns to the problem program. 

If GKEY was sfecified in the SElL macro, 
the CCW chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record then proceeds 
im the same rranner as if KEY were s~ecified 
in the SErL macro. However, in this case 
(GKEY), a no-record-found ccndition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address cf the first prirre data record 
in the file is saved in the sequential 
retrieve section of the DTFIS tatle, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTFIS table. 
Control then returns tc the ~rotlerr 
program. 

If the starting record address is 
referenced by a symbolic narre irc the SETL 
macro, this phase analyzes the 8-byte D~SD 
address (MBBCCHHR) in the field specified 
by the symbclic name for validity. If the 
address is invalid, an illegal ID indicator 
is set in the DTFIS table (Filename. C) and 
control returns to the problem program. If 
the starting address is valid, this phase 
saves the address in the JTFIS table, 
calculates the track index overflew entry 
address associated with the desired record, 
stores it in the DTFIS table and ret~rns 
control to the problem program. 

In order to ~erforrr a search of the 
master, cylinder or track indexes, prime 
data area and overflow area for the 
starting record, a CCW string is built to 
search the required areas. Figures 64-67 
give a description of the channel program 
built to perform the necessary search. 

Obj~ct!y~: To initialize for sequential 
retrieval when HOLD=YES, tased on 
information supplied by the user in the 
EE1L macro. 

,!;nt!:y: From the SETI rr,aoro expansion. 

~xi~: To the problerr frogram. 

~ethod: This logioal transient first 
validates the limits of the DTFIS table and 
IOARE~S to ensure that they lie within the 
fartition. It then initializes for 
sequential retrieval based on the 
information su~plied by the user in the 
SETL macro. The SETL rracrc s~ecifies the 
tYfe of reference used to identify the 
first record to be processed. The types of 
reference are: 

• KEY. Key of starting record in the 
file. 

• GKEY. Location of starting record in 
the file, identified ty a record key 
within a desired group. The user 
supplies a key that identifies the high 
order tytes of the required group of 
keys. For example, a GKEY 
specification of D6430000 would permit 
file frocessing to start at the first 
key containing D643XXXX, regardless of 
the characters represented by the xs. 

• BOF. Beginning of the lcgical file. 

• 10 (MEECCHHR). Location of starting 
record in the prime data area. 

If sequential retrieval is to begin with 
a record associated ~ith a particular key 
(KEY), the key of the teginning record must 
te placed in the field defined by the DTFIS 
entry KEYARG before the SETL macro is 
issued. This phase searches the rraster 
index (if fresent), cylinder index, and 
track index until it finds the track index 
entry associated with the specified key. 
It determines whether the record with the 
desired key is on a shared or unshared 
prime data track or in the overflow area. 

If the record is on a shared track, the 
search is initialized to tegin a~ter the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are ~nblccked, the track 
index overflow entry address associated 
with the desired reccrd is calculated and 
stored in the DTFIS tatle, and the track is 
searched equal for the desired record. If 
the record is not found, a ne-record-found 
indicator is set in the DTFIS table 
(Fi lenarre. C) • 

Indexed Sequential Access Method 139 



If the file contains blocked records, 
the track is searched equal/high fcr the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the fosition of the 
key field in the data record. The block is 
searched. when the record with the 
matching key is found, its address is saved 
in the DTFIS table, and control returns to 
the problerr. program. If the reccrd is not 
found, the no-record-found indicator is set 
in the DTFIS table (Filenarre.c). 

If the record with the desired key is in 
the overflow area, the track index normal 
and overflow entry addresses are stcred in 
the DrFIS table, the appropriate index and 
data tracks are held, and the cverflow 
chain is searched for the desired record. 
When the desired record is fcund, its 
address is saved in the sequential 
retrieval section of the DTFIS table. If 
the desired record is not fcund in the 
overflow chain, a no-record-found indicator 
is set in the DTFIS table (Filename.C), the 
held index and data tracks are released, 
and control returns to the problem program. 

If GKEY was specified in the SElL macro, 
the CCW chain to read the desired record is 
modified to search key equal or high. The 
search for the desired record proceeds in 
the same manner as if KEY were specified in 
the SETL macro. However, in this case 
(GKEY), a no-record-found ccndition should 
not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL maoro, 
the address of the first prime data record 
in the file is saved in the sequential 
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retrieval section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired reccrd is 
calculated and stored in the DlFIS table. 
Control returns to the prcblerr prcgrarr. 

If the starting record address is 
referenced by a symbolic narre in the SETL 
rracrc, this phase checks the validity of 
the E-byte DASD address (MBBCCHHR) in the 
field specified by the symbolic name. If 
the address is invalid, an illegal ID 
indicator is set in the DTFIS table 
(Filename.c), and control returns to the 
frcblerr program. If the starting address 
is valid, this phase saves the address in 
the DlFIS table, calcclates the track index 
overflow entry address associated with the 
desired record, stores it in the DTFIS 
table, holds the required index and data 
tracks, and returns contrcl to the prcblerr 
prograrr. 

Before I/O is performed, a switch is 
tested to see if track held has been 
specified. If it has, the data track(s) 
and the corresponding index track(s) are 
held until I/O is corrplete. If any error 
conditions occur (for exarrple, nc recerd 
found, wrong length record, or a DASD read 
error), any held tracks are freed before 
returning to the user. 

In crder tc perform a search of the 
master, cylinder, or trac~ indexes, prime 
data area, and overflow area fcr the 
starting record, a CCW string is built to 
search the required area. Figures 64-67 
give a description of the channel program 
built to perform the necessary search. 



r-----T-------------T----------------------------T--------------------------------------, 
I I I I I 
I I eew Euilder I I I 
I Latell Control code1 1 eew Built I Function I 
~-----t-------------t----------------------------t--------------------------------------~ 
I I 7441 IX'69', &KEYARG, CC, Key Isearcb key equal or high the I 
I I I Length Irraster/cylinder index. Key supplied I 
I I I Il:y user in DTFIS table. I 
~-----f-------------f----------------------------t--------------------------------------f 
I I OC40 IX'OB', Pointer to *+16, ee, I'IIC tc *+16. I 
I I I Record Length I I 
t-----f-------------t----------------------------t--------------------------------------f 
I I B04B IX'lA', 2&Filename.S+3, ee, SIRead hcrre address into common I 
I I I I seek/search area in ~TFIS tatle. I 
t-----t-------------t----------------------------t--------------------------------------1 
I I 506B IX'92', 2&Filename.S+3, ee IRead ccunt (multiFle track) - I 
I I land SLI, 5 leeHHR - into comncn seek/ search area I 
I I I I in D'IFIS table. I 
~-----t-------------t----------------------------+--------------------------------------~ 
I I 7441 IX' 69', &KEYARG, ee, Key I Search key equal or high the I 
I I I Length Irraster/cylinder index. Key supplied I 
I I I Il:y user. I 
t-----t-------------t----------------------------t--------------------------------------1 
I I 0440 IX'OB', Pointer to *-16, ec, I'IIC tc *-16. I 
I I I Record Length I I 
~-----t-------------t----------------------------t--------------------------------------1 
I I 110e IX'06', 2&Filename.w, 00,10 IRead data (10-tyte index level I 
I I I I Fainter) into randcrr/sequential I 
I I I I retrieval area in DTFIS tatl e. The I 
I I I I data field is then rrcved frcn the I 
I I I Irandcrr/sequential retrieval area to I 
I I I Ithe corrmon seek/search area fcr the I 
I I I Inext search. I L _____ ~ _____________ ~ ____________________________ ~ ______________________________________ J 

1--6 See notes ~ through 6 in Figure 71. 

Figure 64. Channel program builder for sequential retrieval -- eew chain l:uilt tc 
search master cylinder index. 
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r-----T-------------T----------------------------T--------------------------------------, 
I I I I I 
I I eew Builder I I I 
ILabelleontrcl ecde1 1 eew Built I Function I 
~-----+-------------+----------------------------+--------------------------------------f I I S06e IX'31', 2&Filename.S+3, CC ISearch identifier equal the track I 
I I land SLI, 10 lindex using the 10-b}te fcinter in thel 
I I I I cOlmon seek/search area. I 

~-----t-------------+----------------------------+--------------------------------------~ I I 0640 IX'OS', Pcinter *-S, ee, ITIC to *-S. I 
I I I Record length I I 
~-----t-------------+----------------------------+--------------------------------------~ I I 126e IX'06', &IOAREAS, ce and IRead data (lO-byte track index I 
I I ISLI, 10 Ifointer) into ICAREAS, input/output I 
I I I I area for sequential ret,rieval sUfflied I 
I I I Iby user. I 
~-----+-------------+----------------------------+--------------------------------------~ I I 506B IX'92', 2&Filename.S+3, CC IRead count (m~ltiple track) - I 
I I land SlI, 5 ICCHHR - into comrron seek/search area I 
I I I I in DTFIS table. I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 7441 I X '69', &KEYARG, ee, Key I Search key equal or high the I 
I I ILength I track index. Key sUHlied by user. I 
~-----+-------------+----------------------------+-.. ------------------------------------f 
I I 0240 IX'OS', Pointer to *-24, liIC tc *-24. I 
I I lee, Reccrd Length I I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 110e IX'06', 2&Filename.W, 00, 10 IRead data (10-tyte pcinter) into I 
I I I I random/sequential retrieval area in I 
I I I I tTFIS table. The data field is then I 
I I I lreoved from the randorr/seguential I 
I I I I retrieval area for the next search. I 
L _____ ~ ____________ -~----------------------------~----__________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 65. Channel program builder for sequential retrieval -- eew chain tuilt to 
search track index. 
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r-----T-------------T----------------------------T--------------------------------------, 
I I I I I 
I I ecw Builder I I I 
ILabelleontrcl code~1 CCW Built I Function I 
~-----t-------------t----------------------------+--------------------------------------1 
ISTRIll OSqB IX'31', 2&Filename.S+3, ee, 5 I Search identifier equal the prime datal 
I I I larea using the pointer (CCHHR) in the I 
I I I IcoRrron seek/search area in the DTFIS I 
I I I Itatle. I 
~-----t-------------t----------------------------t--------------------------------------1 
I I 066B IX'OS', Pointer to *-S, CC l'lIe tc *-S. I 
I I land SLI, 5 I I 
~-----t-------------t----------------------------+--------------------------------------1 
I I Q16C IX'12', 2&Filename.W, CC IRead ccunt into corrmon I 
I I land SLI, 10 I seek/search area in the DTFIS table. I 
~-----t-------------t----------------------------+--------------------------------------1 
, I 6QU IX'29' or X'69', &KEYARG, IIf KEY is specified in the , 
I I or ICC, Key Length ISETL macro and/or reccrds are , 
I ,7Q41 , I unblocked, this CCW searches key equal' 
I" Ithe prime data area. If GKEY is I 
I' I Ispecified in the SETI macro and/or , 
I I' Irecords are blocked, this cew searches I 
I I I Ikey equal or high the prime data area I 
I I I I for the starting record. I 
~-----t-------------t----------------------------+--------------------------------------1 
I I OQ6B I X' 08', Pointer to *-16, I'IIC tc *-16. I 
I' ICC and SLI, 5 I I 
~-----t-------------t----------------------------+--------------------------------------1 
I I 1202 IX'06', &ICAREAS, 00, IRead data (block containing I 
I I IBlock Size I st"arting record) intc IOAREAS. I L _____ ~ _____________ ~ ____________________________ ~ ______________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 66. Channel prcgrarr tuilder for sequential retrieval -- ecw chain built to find 
starting record in prirre data area. 
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r-----T-------------T----------------------------~--------------------------------------, 
I I I I I 
I ICCW Euilder ~ I I 
ILabellControl code1 1 CCW Built I Function I 
~-----+-------------+----------------------------+--------------------------------------~ 
ISTRI31 804B IX'31', 2&Filename.S+3, ee, 51search identifier equal the cverflcw I 
I I I Ichain using the pointer (CCHHR) in thel 
I I I Icommon seek/search area in the DTFIS I 
I I I Itable. I 
~-----t-------------+----------------------------+--------------------------------------~ 
I I 0640 IX'08', Pointer to *-8, CC, ITIC to *-8. I 
I I I H.ecord length I I 
~-----t-------------+----------------------------+--------------------------------------~ 
I I 6441 IX'29' er X'69', &KEYARG, IIf KEY is specified in the SE'I'L I 
I I or ICC, Key Length I rracro, this CCW searches key I 
I I 7441 I lequal the overflo~ chain fer the I 
I I I Istarting record. If GKEY is specified I 
I I I I in the SETL macro, this ecw searches I 
I I I Ikey equal or high the overflow chain I 
I I I I for the starting recerd. I 
~-----f-------------+----------------------------+--------------------------------------f 
I I 112C IX'06', 2&Filename.W, SLI, 10lReads data (10-byte sequence link I 
I I I I field) into randorr/sequential I 
I I I Iretrieval area in DTFIS tal::1e. This I 
I I I I CCfIV is executed ",hen the required I 
I I I leverflew record is net found in the I 
I I I I over flow chain. I 
~-----f-------------+----------------------------+--------------------------------------1 
I I 1203 IX'06', &ICAREAS, 00, IRead data (sequence link field I 
I I IRecord Length +10 Iplus starting record) intc IOAREAS. I 
I I I I~his CCW is executed when the matchingl 
I I I I key is found in the cverflcw chain. I 
L _____ ~ ____________ -~----------------------------~----__________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 67. Channel prcgrarr builder for sequential retrieval -- CCW chain built to find 
starting record in overflow chain. 

r--------------T------------------------------T-----------------------------------------, 
ICCW Parameter3 1 I I 
I Control Code I CCW Built I Function I 
~--------------+------------------------------+-----------------------------------------~ 
I 0540 IX'31', 2&Filenarre.S+3, ce, 5 I Search identifier equal the prirre data I 
I I I area using the pointer (CCHHR) in the I 
I I I common seek/search area in the DTFIS I 
I I I table. I 
~--------------t------------------------------+-----------------------------------------~ 
I IX'O', Pointer tc *-8, CC, 0 I TIC to *-8. I 
~--------------+------------------------------+-----------------------------------------1 
I IX'05',~ &LOAREAS, CC,S I Write data (block) onto prime data I 
I IElock Length6 I area. I 
~--------------+------------------------------f-----------------------------------------1 
I IX'31', 2&Filename.S+3, CC , 5 I Search identifier equal to verify write I 
I I I operation. I 
~--------------f------------------------------+-----------------------------------------f 
I IX'08', Pointer to *-8, ce, 0 I ~IC to *-8. I 
~--------------+------------------------------+-----------------------------------------~ 
I IX'06',~ &IOAREAS, SKIP, I Read data to verify write eperation. I 
I IBlock Length 6 I I L ______________ ~ ______________________________ ~ _________________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 68. Channel program builder for sequential retrieval -- CCW chain built to write 
records. 
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r--------------T------------------------------T-----------------------------------------, 
leew parameter3 1 I I 
I Control Code I CCW Built I Functicn I 
~--------------+------------------------------+-----------------------------------------f 
I 0601 IX'31', 2&Filename.S+3, ce, 5 I Eearch identifier equal the track index I 
I I I area using the pointer (eeHHR) in the I 
I I I connen seek/search area in the DTFIS I 
I I I tatle. I 
~--------------4------------------------------+-----------------------------------------f 
I IX'OS', Pointer to *-S, ee, 0 I 'lIC to *-S. I 
~--------------+------------------------------+-----------------------------------------~ 
I IX'06' ," 2&Filenane.W, ce,s10 I Read data (10-byte indeJ! level fcinter) I 
I I I into randorr./sequential retrieval area inl 
I I I the DTFIS table. I 
~--------------+------------------------------+-----------------------------------------1 
I IX'31', 2&Filename.S+3, ee, 5 I Search identifier equal to verify read I 
I I I operation. I 
~--------------+------------------------------+-----------------------------------------1 
I IX'08', Pointer to *-S, ee, 0 I 'lIe to *-S. I 
~--------------+------------------------------+-----------------------------------------~ 
I IX'06', &IOAREAS, SKIP, I Read data to verify read eferatien. I 
I IBlock Size I I L ______________ ~ ______________________________ ~ _________________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 69. Channel program builder for sequential retrieval -- eew chain built tc 
search track index. 

r--------------T------------------------------T-----------------------------------------, 
leew Parameter3 1 I I 
I Control Code I eew Built I Function I 
~--------------+------------------------------+-----------------------------------------~ 
I 0600 IX'31', 2&Filenane.S+3, ee, 5 I Search identifier equal the frine data I 
I I I area using the pointer (eeHHR) in the I 
! I I common seek/search area in the D'IFIS I 
I I I table. I 
~--------------+------------------------------+-----------------------------------------~ 
I IX'OS', Pointer to *-S ,ee, 0 I TIC to *-S. I 
~--------------+------------------------------+-----------------------------------------1 
I IX'06'," &IOAREAS, ee,s I Read data into ICAREAS. I 
I I Block Length3 I I 
~--------------+------------------------------+-----------------------------------------f 
I IX'31', 2&Filename.S+3, ee, 5 I Search identifier equal to verify read I 
I I I operation. I 
~--------------+------------------------------+-----------------------------------------1 
I IX'OS', Pointer to *-S ,ee, 0 I 'lIC to *-S. I 
~--------------+------------------------------+-----------------------------------------~ 
I IX'06'," & IOAREAS, SKIP, I Read data to verify read oferatien. I 
I I Block Length" i I L ______________ ~ ______________________________ ~ _________________________________________ J 

1--6 See notes 1 through 6 in Figure 71. 

Figure 70. Channel program builder for sequential retrieval -- ecw chain built to read 
records. 
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r---------------------------------------------------------------------------------------, 
~Qte_!: The CCW chains are built by the B-transients, $$BSETL and $$BSETl1. ~he CCW 
builder control code references inforwation in the $$BSETL and $$BSETl1 asserrtlies. 

The first character of the control code references an c~eration ccde at IJHROF. 

The second character cf the ccntrcl ccde references a data area at IJHARA. 

The thir1 character of the contrcl code references the following inforrraticn: 

o 
2 
4 
6 

X'OO' 
X'20' 
X'40' 
X'60' 

End cf CCW chain 
SLI (Suppress Length Indicator> 
CC (Command Chaining> 
CC and SLI 

IThe fourth character cf the ccntrcl code references a b1te count (length) field at 
I REINr. 
I 
I ~ot~_~: 
I 
I&Filename = DTF narre su~~lied ty user. 
I&Filename.x = X is suffix supplied by DTFIS fcr unique DTF labels. 
I 
I 
I 
1~~_1: 
I 
IThe CCW parameter is found in the ISMOD assembly. 
I 
IThe first byte of the pararreter is the command code. 
I 
\The second byte of the pararreter contains flags with tte exception of the chain to 
Isearch the track index. In this case, the seccnd byte is an indicator to the channel 
\program builder that the CCw chain is to search the track index. 
I 
\NO~~: If the file contains unblocked records, the corrmand code is rrcdified to eitherj 
\Read Key and Data, or Write Key and Data. I 
I \ 
\NO!~~: If the verify option has not been specified, the command chaining bit is not j 
I set on. I 
I I 
I No!£-&: If the file contains unblocked records, the byte count field contains the I 
jphysical record length plus Key Length. j L _______________________________________________________________________________________ J 

Figure 11. Channel program builder for sequential retrieval -- notes. 

2~jec!iY~: To write the last record, if 
necessary, and to reset the status byte in 
the DTFIS table. 

§ntry: From the ESETL macro expansion. 

§xi!: To the problem program via linkage 
register 14. 

Metho~: After initializing pointers to the 
DTFIS table, this routine sets the status 
byte in the DrFIS table to O. A test is 
then made tc deterrrine if the PUT issued 
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bit is on in the retrieval b~te cf the DTF 
table. If it is on, the last blcck cf 
records is written. A test for IOAREA2=YES 
is then made. If IOAREA2 is specified as 
an ISMOD macro parameter cpticr. tc allcw 
cverlapping of I/O with processing, a bit 
is set in the DTF table tc ir.dicate the 
first reccrd is being processed and a wait 
for I/O completion is made. Control then 
returns to the problerr prcgrarr. 



ISAM ~DDRTR: GET Macro Charts JB-JE 

2~j~£~iY~: To perforrr the sequential 
retrieval input function for an indexed 
sequential file. 

~gtry: Frore the GET rracro expansicn. 

Exit: To the problem prograrr via linkage 
register 14. 

~~!ho~: This routine initializes t=ointers 
to the DTFIS table, and then tests for 
IOARE~2=YES. If IO~REA2 is not st=ecified 
as an ISMOD macro parameter option, a test 
is maae to determine if the last record 
read WaS in the overflcw area. If the last 
record read was in the overflow area, the 
contents of the sequence-link field is 
moved to the seek/search area, and a test 
is rraae to deterrrine if the end cf the 
overflow chain has been reached. If it has 
not been reached, the overflcw reccrd is 
read, addresses are saved, and the record 
is reovea to WORKS, if specified. Ccntrol 
then returns to the problem prograrr. 

If the end of the chain has been 
reached, the current disk address is 
updated to the next track and the next 
record is reaa. The record is rrcved to the 
work area, if specified, addresses are 
saved, and ccntrol returns tc the t=roblem 
program. 

If the last record read was not in the 
overflow area, the routine determines if 
all records in the block have £een 
processed. If all the reccrds in the £lock 
have not been processed, the I/C area 
pointer is updated to the next logical 
record. If that record is not a padding 
record, it is rroved to the wcrk area, if 
specified, addresses are saved, and control 
returns to the problerr. program. If it is a 
padding record, the EOF indicator is set in 
the DTFIS table, and centrcl passes to the 
pro£lem program. 

If all records in the blcck have been 
processed, a check is made to determine if 
the PUI macrc has been issued. If it has, 
the record is written. ~ test is rraae to 
determine if the prime data device type is 
a 2321. If it is a 2321 data cell, the 
upper limit for the strip is initialized, 
and then modified if the last reccrd was on 
the next-to-last subcell. 

A test is made to determine if the end 
of the track bas been reached. If it has 
ceen reached, the track index is searched 
to find the next track index entry. The 
current track index record number in the 
DTF table is then updated, and a test is 

rrade tc determine if there is any overflow 
record indicated in the track index entry 
just read. If the track index entry 
indicates an overflow record is present, 
that overflow record is read, and rroved tc 
the work area, if specified. Ccntrol 
returns tc the protlem program. 

If there is no overflcw reccrd indicated 
in the track index entry, the current 
address is updated cy 1, and the record is 
read and moved into the work area, if 
specified. Control returns to the prcblerr 
prograrr. 

If IOARE~2 has ceen specified tc allow 
overlapping of I/O with processing, a test 
is made to determine if the last record 
read was in the overflow area. If the last 
record read was in the overflow area, a 
test is rrade to determine if the record 
teing processed by the user is an cverflcw 
record. If it is an overflow record, a 
wait for 110 completion is rrade, the next 
availacle 1/0 area address is attained, the 
current record address is saved, and a test 
is rrade tc determine if the first record is 
teing processed. 

If the first record is being t=rccessed, 
and if track hold has teen specified, the 
appropriate index and data tracks are held, 
the everflcw record is read, addresses are 
saved, and the record is rrcved te a 
workarea, if specified. Any held tracks 
are released, and control returns to tne 
t=rcblerr prcgram. 

If the first record is not being 
processed, the address of tte next overflcw 
record is rroved to the seek/search address 
and a test is made to deterrrine if the end 
of the overflew chain has teen reached. If 
the end has not been reached, and if track 
hcld has ceen specified, the appropriate 
index and data tracks are held, the 
cverflcw record is read, addresses are 
saved and the record is rrcved tc the wcrk 
area, if sFecified. Any held tracks are 
released and control ret~rns tc the Frcblerr 
prcgrarr. 

If the end of the overflow chain has 
been reached, the current disk address is 
updated tc the next track and the next 
record is read. The reccrd is rrcved tc the 
work area, if specified, addresses are 
saved, and control ret~rns tc the t=rcblerr 
prcgrarr .• 

If the last record was not an overflOW 
record and the current reccrd is net an 
everflcw record, this routine determines if 
all the records in the blcck have been 
Frccessed. If all records in the clock 
have not ceen processed, the I/O area 
pcinter is updated to the next logical 
record and the record cc~nter is updated 
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by 1. If the next logical record is not a 
padding record, it is mo~ed to the work 
area, is specified, addresses are saved, 
and control returns to the problem program. 
If it is a padding record, the EOF 
indicator is set in the DTF table and 
control returns to the problem ~rogram. 

when all the records in the tlock have 
been processed, a check is rrade tc 
determine if the PUT macro has been issued. 
If the pur rracro has been issued, the 
record is written. A test is made to 
determine if the prirre data device type is 
a 2321. If it is a 2321, the upper lirrit 
for tne strip is initialized to 9 and then 
modified to 5 if the last record was on the 
next-to-last subcell. A test fcr the 
presence of two I/O areas is then rrade. If 
the presence of two I/O areas is indicated 
in the DTF table, a test is made to 
determine if the first reccrd is teing 
processed. If the first record is not 
b~i fle; i:-'~cc:-:'S~':.'.I':', a wait f"vz I/O ;:.~nr;lE.".tjvu 
is made and the record address is saved in 
the DrF table. 

A test is made to determine if the end 
of the track has been reached. If the end 
of the track has been reached, the track 
index is searched to find the next track 
index entry. The current track index 
record number in the DTF table is updated. 
If HOLD is specified, the index track is 
held while a test is rrade te deterrrine if 
there is any overflow record indicated in 
the track index entry just read. If the 
presence of an overflow entry is indicated, 
and there are two I/O areas present, this 
routine tests to deterrrine if this is the 
first record. If it is not the first 
record, the record counter is set to 1. 
The overflow record address is moved to the 
seek/search address, the overflew record is 
read, held if HOLD=YES is specified, and 
moved to the work area, if specified. 
control then returns te the prctlerr 
program. 

~E ther~ is no oVRrflow recorJ iualcd~~~ 
in the track index entry, the current 
address is updated by 1, the next record is 
read and noved to the work area, if 
specified, and control returr.s tc the 
~rotle~ p r 0gram. 

ISAM ADDRTR: PUT Macro_£hart JF 

Obj~ctive: ~o perforrr the sequential 
retrieval output function fer an indexed 
sequential file. 

~ntr1: Frorr the PUT rracro expansien. 
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~xiE: To the problerr prcgrarr via linkage 
register 14. 

~~od: After initializing pcinters tc the 
D~FIS table, this ro~tine tests whether a 
GET has been issued. If a GET has not been 
issued, there is an SVC 50 (errer). 
Ctherwise, the GET issued switch is turned 
off and the output bit in the retrieval 
byte in the DTFIS tatle is turned on. The 
record is moved from the wcrk area tc the 
I/O area, and the output tit in the 
retrieval tyte is set off. 

If the record is ~nblccked, cr is in the 
overflcw area, this routine writes out the 
record and returns control tc the problerr 
prcgrarr. If the records are blocked, this 
routine sets the bit in the retrieval byte 
to indicate that the PUT rracro has been 
issued for this record, and returns contrel 
to the prctlerr program. 'I'he GET macro 
i.()Ut..i~l' . .:.;;..\:s.::s 'ch.} ::;It.c.K to be: wri ttE-n cn 
~ASC when it deterrrines that all records in 
thE block have been prccessed. 

ctjective: To perforrr the randcrr retrieval 
input function for an indexed sequential 
file by searching the indexes to determine 
the track on which the desired reccrd is 
stcred. 

EnE!Y: Frcm the READ, KEY macro. 

~!iE: To the problerr prcgrarr via linkage 
register 14. 

~thog: This routine first initializes 
pointers and status bits in the D~FIS 
table. It then constr~cts the CCW chain to 
search the master or cylinder index (Figure 
72). It then deter~ines the highest level 
index (rraster cr cylinder) being used, and 
t~Ft LJ. ~RREXT=Y~S. If ERREXT is 
specified, additional error conditions can 
te returned to the problerr ~rcgrarr. Tnis 
allcws the ilser greater flexibility in 
attempting to contin~e rrccessing. This 
rcutine then searches the highest level 
iudE::';' l0 gE:::'" tile ..lc.:!rt.s,: cf th~ -:J'C:!"-!+- .L:1de' 
tc be searched. 

A test of the F code frorr the index 
level pointer is made to determine if the 
next search is of the track index. The F 
code refers to the index level just 
searched. If the master index was just 
searched, the next search is on the 
cylinder index. If the next search is not 
cn the track index, the reutine gets the 
index entry type and determines the routine 
to process that type. 



If the entry type is a normal entry. the 
routine returns to search the next index. 
If the entry type is a dummy end entry or 
an inactive entry. the routine branches to 
an error routine to set a no-record-found 
flag in the DTF table and return tc the 
problem program. If the entry is a durrmy 
chained entry. the routine returns to 
search the index by using the address 
supplied by the 10-byte index level 
pointer. 

When the next search is fcund tc be on 
the track index. a test is made to 
determine if the track index takes up one 
track or more. If the track index does not 
require a full track, the rcutine builds a 
new ccw chain to search the track index 
(Figure 73). The routine issues the EXCP 
to search the track index, and returns 
control to the problerr program without 
issuing a wAIT. The WAIT function is left 
to the WAITF macro, which rrust be issued 
before the user can process the record. 

fEi~f~iy~: To initialize for sequential 
retrieval based on information supplied by 
the user in the SETL rracro (BOF cr ID). 

§ntr~: From the SETL macro expansion. 

Exit: To the problem program or to 
$$BSETL1. 

Metho~: This logical transient first 
validates the limits of the DTFIS table and 
IOAREAS to ensure that they lie within the 
partition. $$BSETL ther. initializes for 
sequential retrieval based cn the 
information supplied by the user in the 
SETI macro. The SETL rracrc specifies the 
type of reference used to identify the 
first record to be processed. The types of 
reference are: 

1. KEY. Key of starting record in the 
file. 

2. GKEY. Lecation of starting record in 
the file, identified by a record key 
within a desired group. The user 
supplies a key that identifies the high 
order bytes of the required grcup of 
keys. For example, a GKEY 
specificaticn of D6430000 wculd permit 
file processing to start at the first 
key containing D643XXXX, regardless of 
the characters represented by the xs. 

3. B~F. Beginning of logical file. 

4. I~ (MEECCHHR). Location of starting 
record in the prirre data area. 

Ncte: References 1 and 2 are processed by 
$$ESETL1. 

If sequential retrieval is to begin with 
a record associated ~ith a particular key 
(KEY), the key of the beginning record must 
be placed in the field defined b~ the DTFIS 
entry KEYARG before the SETI macro is 
issued. This phase searches the rraster 
index (if present), cylinder index and 
track index until it finds the track index 
entry asscciated with the specified key. 
It determines whether the reccrd with the 
desired key is on a shared or un shared 
prime data track or in the overflcw area. 

If the record is on a shared track, the 
search is initialized to begin after the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are unblocked, the track 
index cverflow entry address associated 
with the desired record is calculated and 
stcred in the DTFIS table, and the track is 
searched equal for the desired reccrd. If 
the reccrd is not found, a nc-reccrd-fcund 
indicator is set in the DTFIS table 
(Filenarre .C) • 

If the file contains blccked records, 
the track is searched equal/high for the 
cesired block. The user rrust supply (in 
the BTFIS entry KEYLOC) the position of the 
key field in the data record. lhe block is 
searched. When the record with the 
rratching key is found. its address is saved 
in the ~TFIS table. and control returns to 
the problem prograrr. If the reccrd is net 
fcund, the no-record-found indicator is set 
in the DTFIS table (Filename.C). 

If the record with the desired key is in 
the overflow area, the track index ncrrral 
and cverflcw entry addresses are stored in 
the DTFIS table, and the cverflcw chain is 
searched fer the desired record. When the 
desired record is found. its address is 
saved in the sequential retrieval section 
of the DTFIS table. If the desired record 
is nct fcund in the overflow chain, a 
no-record-found indicator is set in the 
DlFIS table (Filename.C), and control 
returns to the problem prograrr. 

If GKEY was specified in the SETL rracrc. 
the CCw chain to read the desired record is 
modified to search key equal or high. The 
search fer the desired record proceeds in 
the same manner as if KEY were specified in 
the SElL rracre. However, in this case 
(GKEY), a no-record-found conditicn shculd 
not cccur unless the key specified is 
higher than the existing highest key in the 
file. 
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If BOF was specified in the SETL macro, 
the address cf the first prine data record 
in the file is saved in the sequential 
retrieval section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired reccrd is 
calculated and stored in the DTF1S table. 
Control returns to the problem prcgram. 

If the starting reccrd address is 
referenced by a symbolic name in the SETL 
macro, this phase analyzes the 8-byte DASD 
address (~BBCCHHR) in the field specified 
by the symbclic name for validity. If the 
address is invalid, an illegal 10 indicator 
is set in the DTFIS table (Filenawe.C), 
andcontrol returns to the problem program. 
If the starting address is valid, this 
phase saves the address in the DTFIS table, 
calculates the track index cverflow entry 
address associated with the desired record, 
stores it in the DrFIS table, and returns 
control to the problem program. 

In order to perform a search of the 
master, cylinder or track indexes, prine 
data area, and overflow area for the 
starting reccrd, a ccw string is built to 
search the required areas. Figures 87-90 
give a description of the channel program 
built to perform the necessary search. 

2£i~~~2~: To initialize for sequential 
retrieval based on information supplied by 
the user in the SETL macro (KEY or GKEY). 

§ntry: From $$BSETL. 

§xi~: To the problem program. 

~~iho~: This logical transient initializes 
for sequential retrieval based cn the 
information supplied by the user in the 
SETL macro. The SETL macro specifies the 
type of reference used to identify the 
first record to be processed. The types of 
reference are: 

1. KEY. Key ef starting record in the· 
file. 

2. GKEY. Location of starting record in 
tne file, identified by a reccrd key 
within a desired group. The user 
supplies a key that identifies the high 
order bytes of the required group of 
keys. Fer example, a GKEY 
specification of 06430000 would permit 
file precessing to start at the first 
key containing D643XXXX, regardless of 
the characters represented by the xs. 

150 DeS/VS LIDCS Volurre 3 BAM and ISAM 

3. BOF. Beginning of the logical file. 

4. 10 (MEECCHHR). Location of starting 
record in the prirre data area. 

Note: References 3 and 4 are precessed by 
$$BSETL. 

If sequential retrieval is to begin with 
a record associated ~ith a particular key 
(KEY), the key of the beginning record must 
te placed in the field defined by the DTFIS 
entry KEYARG before the SETl macro is 
issued. This phase searches the rraster 
index (if present), cylinder index, and 
track index until it finds the track index 
entry asseciated with the specified key. 
It determines whether the recerd with the 
desired key is on a shared or unshared 
prime data track or in the overflcw area. 

If the record is on a shared track, the 
search is initialized to begin after the 
remainder of the track index has been 
bypassed. If the record is on a prime data 
track and records are ~nblecked, the track 
index everflow entry address associated 
with the desired record is calculated and 
stered in the DTFIS tatle, and the track is 
searched equal for the desired reccrd. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Fi lenarre. C) • 

If the file contains tlocked records, 
the track is searched equal/high fcr the 
desired blcck. The user rrust supply (in 
the DTFIS entry KEYLCC) the positicn cf the 
key field in the data record. The block is 
searched. When the record with the 
rratching key is found, its address is saved 
in the DTFIS table, and control returns to 
toe problem prograrr. If the reccrd is net 
feund, the no-record-found indicator is set 
in the DTFIS table (Filename.C). 

If the record ~ith the desired key is in 
the overflcw area, the track index normal 
and overflow entry addresses are stored in 
the DTFIS table, the apprcpriate index and 
~ata tracks are held, and the overflow 
chain is searched for the desired recerd. 
When the desired record is found, its 
address is saved in the sequential 
retrieval section of the DTFIS table. If 
the desired record is not found in the 
cverflow chain, a no-record-found indicator 
is set in the DTFIS table (Filenarre.c>, the 
held index and data tracks are released, 
and control returns to the preblerr prcgrarr. 

If GKEY was specified in the SETL rracrc, 
the CCw chain to read the desired record is 
rrodified to search key equal cr high. The 
search fcr the desired record proceeds in 
the same manner as if KEY ~ere sEecified ir. 
the SE~L rracrc. However, in this case 
(GKEY), a no-record-fo~nd conditicn shculd 



not occur unless the key specified is 
higher than the existing highest key in the 
file. 

If BOF was specified in the SETL macro, 
the address of the first prine data record 
in the file is saved in the sequential 
retrieval section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired reccrd is 
calculated and stored in the DTFIS table. 
Control returns to the problem frcgram. 

If the starting reccrd address is 
referenced by a symbolic nane in the SETL 
macro, this phase checks the validity of 
the 8-byte DASD address (MBECCHHR) in the 
field specified by the symbolic name. If 
the address is invalid, an illegal ID 
indicator is set in the DTFIS table 
(Filename. C) , and control returns to the 
problem program. If the starting address 
is valid, this phase saves the address in 
the DrFIS table, calculates the track index 
overflow entry address associated with the 
desired record, stores it in the DTFIS 
table, holds the required index and data 
tracks, and returns control to the protlem 
program. 

Before I/O is performed, a switch is 
tested to see if track hold has teen 
specified. If it has, the data track(s) 
and the corresponding index track(s) are 
held until I/O is complete. If any error 
conditions cccur (for exa~ple, no record 
found, wrong length record, or a DASD read 
error), any held tracks are freed tefore 
returning to the user. 

In order to perform a search of the 
master, cylinder, or track indexes, prime 
data area, and overflow area for the 
starting record, a CCW string is tuilt to 
search the required area. Figures 81-90 
give a description of the channel program 
built to perform the necessary search. 

ISAM !l.DDRTR: WAITF Macro Charts EA-EE 

1. To ensure that the last EXCP issued has 
been completed and that the condition 
is normal. 

2. If the operation is a READ, to locate 
the specified record and tc conplete 
the transfer of data to the I/C area 
specified by the DTFIS entry IOAREAR, 
and to the specified work area if the 
DrFIS entry WORKR is included in the 
file definition. 

3. If the operation is a WRITE (NEWKEY), 
to conplete the addition of the record 
to an indexed sequential file, 
adjusting the inde~es and ether records 
as necessary. 

4. If the operation is a WRITE (KEY), to 
return control to the prcblen prcgran. 

EntfY: From the WAITF nacro expansion. 

Exit: To the problen program via linkage 
regIster 14. 

Method: ~his routine first tests for 
ERREXT-YES. If ERR EXT is specified, 
additional error conditicns can be returned 
to the prctlen program. This allows the 
user greater flexibility in attenpting tc 
continue frocessing. After initializing 
pointers to the three sectior.s cf the DTFIS 
table, this routine tests the status byte 
in the DTF table to deternine if the 
condition so far is normal. If not, 
control returns to the prcblen frcgran. 

If the condition is ncrnal, the routine 
issues a WAIT to determine if the EXCP 
issued by the READ or WRITE routines has 
been cOlq:leted, and also tests for errors. 
Then, if the operation is a WRI~E (KEY), 
this rcutine returns control to the problem 
frogram. 

If the operation is a READ, this routir.e 
nust corrplete the READ oferation by moving 
the data to the 1/0 area. If first sets 
the address of the track on which the 
desired record is stored in the seek/search 
area, and initializes pointers tc KEYARG 
and the I/O area. It also gets the 
relative key location and ke} length. 

~he routine picks up the inde~ entry 
type (F ccde) from the search address and 
determines the routine tc process that 
type. If the entry is a normal entry on an 
unshared track, a new CC~ chain is built tc 
find the record in the prime data area 
(Figure 74). If blocked records are 
specified, the CCW comnand cede is nodified 
to search high or equal. An EXCP and W!l.I~ 
are issued to find the record and read the 
blcck intc the I/C area. If reccrds are 
unblccked, the record is moved into wORKR 
(if specified), and contrcl returns to the 
prcblen prcgram. If reccrds are blocked, 
this routine tests to deternine if the key 
specified in KEYARG is less than the key in 
the first logical record. If so, the 
record has not been found, and the 
corresponding bit is set on in the DTF 
table. Otherwise, the corresponding key is 
found within the block and the rcutine 
noves the block to WCRKR, if specified. 
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Control is then returned to the problem 
program. 

For a norrr.al entry cn a shared track, 
the routine decreases the record number in 
the search address by 1, and builds a new 
CCW chain tc find records cn a shared track 
(Figure 75). Processing continues as in 
the routine to process a norrral entry on an 
unshared track.. 

If the entry is an overflow end entry or 
an overflow chained entry, this routine 
first constructs a CCW chain to search the 
overflow chain. An EXCP and a WAIT are 
issued to locate the record in the overflow 
chain. A test is made to determine if the 
desired record has been found. If not, the 
routine tests for a overflow end entry. If 
so, the no-record-found bit is set on in 
the DTF table. If the entry is not an 
overflow end entry, the sequence-link field 
is inserted in the seek/search address, and 
the overflow chain is searched again. 

If the record has been fcund, overflow 
bits are set on in the DTF table, and the 
first nonoverflow record ccunt is increased 
by 1. The logical record is moved to 
WCRKR, if specified. Contrcl returns to 
the problem program via register 14. 

If the entry is a dummy end entry or an 
inactive entry, the routine sets a 
no-record-found bit on in the DTF table, 
and returns control to the Froblem program. 

If the operation is a WRITE (NEWKEY), 
this routine determines the type of add 
function to be perforrred. The three types 
of add functions are: 

• Normal add to the prime data area. 

• Add to the overflow area. 

• EOF add. 

Normal Add tc the Prirre Data Area: This 
routIne-fIrst determIneS-I~the-record is 
to be added to the last prirre data track. 
If it is and the last prime data track is 
full, the overflow record address is 
calculated, an EXCP (Figure 81) is issued 
to search and read the prime data track to 
determine the point of inserticn, and a 
wait for I/C completion is rrade. Figures 
72 through 107 describe the channel program 
builder for the ADDRTR function. If the 
addition is not on the last prime data 
track, the overflow record address is 
calculated and the prime data track is 
searched to deterro~ne the Fcint of 
insertion for the record to be added to the 
file. When an equal/high key is fcund 
during the search, the count and data 
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fields of that location are read into a 
save area in the DTF table and IOAREAL 
respecti vely. 

A test is made to determine if the prime 
data in core option ~as specified as an 
ISMOt rracro parameter. If it was 
specified, as many reccrds as can fit into 
the 1/0 area specified in the DTFIS operand 
IOAREAL are read frorr the prirre data track 
into rrain storage. The key of the record 
to be added is compared to the keys of the 
existing records in the IIC area. If a 
duplicate key is found, the condition is 
indicated to the user in the DTF table 
entry labeled Filename.c. If no duplicate 
key is found, the records are shifted in 
rrain storage leaving the record with the 
highest key remaining in the user's work 
area, wORKI. The other records are 
rewritten directly onto the track. Ani 
rerr.aining records on the track are then 
read into the IIO area. The prccess 
continues until the last record on the 
track is set up as an overflcw reccrd. 
When the last prime data record on the 
track has been rewritten, the new cverflcw 
record is written in the overflow area, the 
track index normal and overflow entries and 
the COCR are written on DASD, and control 
returns to the problerr. pregrarr. 

If the prime data in cere opticn has not 
been specified as an ISMCD macro parameter, 
a test for blocked records is nade. If the 
file centains unblocked records, the record 
previously found on the search key 
equallhigh is reread to get the key field. 
If it is a duplicate key, a switch is set 
on in the tTFIS table indicating a 
duplicate key has been sensed and a return 
to the prcblerr program is rrade. If there 
are no duplicate keys, the user's key and 
da ta are written frorr. the ""ark area, WCRKL, 
cnto the ~ASD file. The record in the IIO 
area, IOAREAL, replaces the user's record 
in the work area. The next record on the 
traok replaces the one in the I/C area. 
This process is repeated until the end of 
track is reached. 

If the end-of-file CEOF') record is read 
during the process of shifting the records 
over one record position, this routine 
writes the last record over the EOF record 
and then writes a new ECF record (Figures 
80, 88, 89), 

If the file contains blocked records, 
this routine reads the block of records (cr 
as rr.any as fit in the I/C area if IOARJ:::AL 
was increased for reading and writing nore 
than one record at a time) into IOAREAL. 
The key field within each logical reccrd is 
analyzed tc determine the correct position 
in which to insert the ne"" reccrd. If 
there is duplication of keys, a switch is 



set on in the DTFIS table and central 
returns t3 the problem program. 

If the key of the record to be inserted 
(contained in wORKL) is low, it is 
exchanged with the reccrd presently in the 
block. This procedure continues with each 
succeeding record in the bleck until the 
last record is moved into the work area. 
The key field of the DASD record is then 
updated to reflect the highest key in the 
block. If the size of IOAREAL has been 
increased, succeeding blocks in the I/O 
area are alsc updated. The blcck (or 
blocks) is then written back onto DASD. 
The remaining blocks on the traek are 
similarly processed until the last logical 
record on the track is rr.oved into WORKL. 
This record is then set up as an overflow 
record with the correct sequence-link field 
added and written in the overflow area. 
The sequence-link field for the new 
overflow record is taken from the track 
index overflow entry. The indexes are 
updated, and control returns to the problem 
program for the next record tc be added. 
If the overflow area is full, this 
information is indicated tc the user in the 
DTF table entry labeled Filename.c. 

The track index norrral entry key field 
is updated to the key of the new last 
record, the track index overflcw entry data 
field is updated to the address of the new 
overflow entry (that entry has the lowest 
key for the overflow for that track), and 
the COCR is updated. These reccrds are 
written on the D~SD file before control 
returns to the problerr prograrr. 

If the last block in the prirre data area 
is padded, the last record to be shifted is 
included in that block. If the EOE record 
is read during the process of shifting the 
records one reccrd position, the last 
record is written as a new block and a new 
ECF record is written before returning 
control to the problem program. 

~QQ-12_!g~_9~~!!12~_~!g~: This routine 
computes the new overflow record address 
and reads the overflow chain tc get the 
address of the record with the next highest 
key. This address is stored in the 
sequence-link field of the new recerd. The 
new overflow record is then written in 
either the cylinder overflcw area er 
independent overflow area (Figure 87). If 
these areas are full, this cenditien is 
indicated to the user in the DTFIS table 
entry labeled Filenarre.C. Each tirre an 
overflow record is added to the independent 
overflow area, an EOF record is written to 
maintain the integrity of the indexed 

sequential file (Figere 90). The next 
cverflow record followed by an ECF reccrd 
overlays the previous EOF record. 

If the new overflow record has the 
lowest key in the overflc~ chain, its 
address is used to build a new track index 
overflow entry. The new cverflew entry is 
then written cn the ~ASD file, and control 
returns to the problerr prcgrarr. If a 
cylinder cverflow condition occurs, the 
updated COCR (cylinder overflcw ccntrcl 
record) is written on DASD before control 
returns to the problerr prcgrarr. 

If the new overflow reccrd dces nct have 
the lowest key, the sequence-link field of 
the record with the next lower key is 
updated tc contain the address of the new 
cverflow record. This overflow reccrd is 
then rewritten on DASD and the CCCR is 
updated (Figures 84-86). Cor.trcl returns 
tc the frcblerr program. 

EOF Add: This roctine first deterrrines if 
the-last prirre data track is full. If the 
last prime data track is not full, the new 
record is inserted on it. If the file 
ccntains blocked records and the record can 
fit in the last block, the block is read 
and the new record is inserted. 

If the file is not tlocked, or if it is 
blocked and the last block is full, a new 
last prirr.e data record address is stored 
and the new record is ~ritten at that 
address. A new EOF record is then written. 

If the last prime data track is full, 
the new record is inserted in the cverflcw 
area. The new overflow record address is 
competed and the record is written in the 
overflow area. 

If an cverflow chain is present, the 
next lower record in the chain is fcund and 
the address of the new record is moved to 
the sequence-link field cf the next lower 
record. 

If no cverflow chain is present, the 
address cf the new overflew record is moved 
to the track index overflcw entry. The 
track index overflcw entry is then written 
with the new high key. The rraster index 
(if present) and the cylinder index are 
updated with the new high ke}. A test fcr 
the cylinder index in core option is then 
ma~e. If it has not been specified, 
centrol returns to the protlem program. If 
the cylinder index in core opticn has been 
specified, the new key is inserted into the 
appropriate index in cere entry tefere 
returning centrol to the problem program. 
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WRITE Macro, KEY Chart KF 

Obj~£!:.!~: 'Io FerforIr the random retrieval 
outFut function for an indexed sequential 
file. 

§nt~y: FroIr WRITE, KEY macrc eXFansion. 

Exit: To the FrobleIr Frogran via register 
14.-

Method: rhis routine first sets the write 
EIt-In the DTFIS table. If then tests for 
an uncorrectable D~SD error, wrcng length 
record error, or no record fcund error. If 
any of these errors exist, the 
no-record-found bit is set cn in the D~F 
table, and control returns to the Froblem 
program. 

If there are no errors, the status byte 
in the DTF table is reset, and pointers to 
the DrF table are initialized. This 
routine then picks up the count field of 
the recora as saved by the read rcutine, 
the address of WORKR, and the address of 
the logical record within the I/O area. 
The record, or block of records, io moved 
to the I/O area from WORKR (if sFecified). 
The CCW chain to write records is then 
built (Figure 77). 

If the entry to be written is not an 
overflow entry, the byte ccunt field in the 
write and verify C:W's is modified to the 
block length from the DTF table. This 
routine then issues the EXCP to write the 
recora, and returns control to the Froblem 
program without issuing a WALT. The WAIT 
function is left to the w~rTF nacre, which 
must be issued before the user can continue 
processing. 

9Ei~£~!Y~: To perform the necessary 
initialization to add a record to a file. 

§Q~~~: From the WRITE, NEWKEY nacro 
expansion. 

§xi~: To the problem progran via linkage 
register 14. 

~~thoQ: After initializing the pointers to 
the three parts of the DTFIS table, this 
routine gets the starting address cf the 
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highest level index, builds a CC~ chain to 
search the highest level index (Figure 78) 
and tests for ERREXT=YES. If ERREXT is 
sFecified, additional error conditions can 
be returned to the problem program. This 
allows the user greater flexibility in 
atteIrFting to continue Frocessing. The 
channel program is executed and a wait fcr 
I/O COIT:Fletion is made. It then tests the 
F code of the index level pointer to 
determine if the next search is of the 
cylinder or track index. The F ccde refers 
tc the index level just searched. If the 
master index was just searched, the next 
search is cn the cylinder index. See 
Figure 17 for a descriFtion of the F code. 

If the F code indicates a dunny chained 
entry , the search of the master, cylinder 
or track index contin~es. If the index 
level Fointer did not indicate a dummy 
chained entry , a test for an inactive or 
dUIrIrY end entry is made. If an inactive or 
dummy end entry is indicated, the EOF add 
indicatcr is set cn in the DTFIS table, a 
ccw chain is built to read the last track 
index entries, the channel program to 
bypass the last of the track index entries 
is executed, a wait for the I/C cFeration 
tc be CCITFleted is made, and control 
returns to the problerr Frcgran. Frocessing 
continues with the record following the 
last key. 

If an inactive or dumIrY end entry is not 
indicated, a test for the Fresence of a 
Iraster index is made. If the master index 
is not present, indicating tne cylinder 
index was just searched, a search of the 
track index is perforITed, and a return to 
the Froblen Frogram is made. 

If the Raster index is present, a test 
is made to determine if the cylinder index 
in core oFtion was specified as an IS MOD 
Iracrc FaraIreter. If it ~as nct sFecified, 
an EXCP is issued to search the cylinder 
index, followed by a wait for I/O 
completion, an EXCP to search the track 
index, a wait for I/C conFleticn, and a 
return to the problerr Frogram. If the 
cylinder index in core oFtion was 
sFecified, a search of the track index is 
perfcrITed, and a return to the problem 
Frogram is made. 

Any tracks which have been held during 
uFdate are released before centrcl returns 
tc the user. 



r-------------T-----------------------------T-------------------------------------------, I CCW Builder I I I 
I Control :::ode1 1 cew Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ I 7461 I X'69', &KEYARG, ee and I Search key equal or high the I 
I , SLI, Key Length I Kaster/cylinder index. Rey supplied by I 
" I user in the DTFIS table. I 
~-------------+-----------------------------+-------------------------------------------1 I Oe6B I X'OS', Pointer to *+16, ce I ~Ie to *+16. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f I D17B I X'll\', 2&Filename.w, ec, I Read hCIf,e address into random/sequential I 
I I SLI, and SKIP, 5 I retrieval ,",ork area in DTFIS table. , 
~-------------+-----------------------------+-------------------------------------------f I 536e I X'92', &IOAREAR, cc and I Read count (rr.ultiple-track) into ICAREAR. I 
I I SLI, 10 I I 
~-------------+-----------------------------+-------------------------------------------1 I 7461 I X'69', &KEYARG, ce and SLI, I Search key equal or high the I 
I I Key Length I master/cylinder index. Key supplied by I 
I I I user in tUIS table. I 
~-------------+-----------------------------+-------------------------------------------~ I 046B I X'OS', Pointer to *-16, CC I TIC to *-16. I 
I I and SLI, 5 I I 
~-------------+-----------------------------t-------------------------------------------~ I 110C I X'06', 2&FilenaKe.w, 00, 10 I Read data (IO-byte index level pcinter) I 
I I I into randclf/sequential retrieval area in I 
I I I DUIS tal::le. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 72. Channel prcgraR tuilder for ADDRTR -- cew chain built to search 
master-cylinder index for randolf retrieve function. 

r-------------T-----------------------------T-------------------------------------------, ,ecw Builder , , I 
I Control code1 1 cew Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ I D36B I X'lA', &IOAREAR, ee and SLI" Read home address into IOAREAR. I 
I I 5 I I 
~-------------~-----------------------------t-------------------------------------------i I 9461 I X'E9', &KEYARG, ee and SLI, I Search key equal or high (multiple I 
I I Key Length I track) track index. Ke1 supplied by user I 
I I I in DTFIS table. I 
~-------------~-----------------------------t-------------------------------------------~ I 066B I X'OS', Pointer tc *-8, ee I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------t-----------------------------+-------------------------------------------~ I 110C I X'06', 2&Filenarre.~, 00, 10 I Read data (10-byte index level pcinter) I 
I I I into randeR/sequential retrieval area in I 
I I I DUIS tatle. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 73. Channel prcgrarr tuilder for ADDRTR -- cew chain built to search track index 
for random retrieve function. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
IControl Code1 I CCw Built I Function I 
~-------------t-----------------------------+-------------------------------------------~ 
I 7461 I X'69', &KEYARG, CC and I Search key equal or high in f rirre I 
I I SLI, Key Length I data area. Key sUfplied ty user in DTFIS I 
I I I taU e • I 
~-------------f-----------------------------+-------------------------------------------f 
I OC4B I X'OS', Pointer to *+16, I 'lIC to *+16. I 
I ICC, 5 I I 
~-------------f-----------------------------+-------------------------------------------f 
I D17B I X'l~', 2&Filename.w, CC, I Read hcrre address into random/sequential I 
I I SLI, and SKIP, 5 I retrieval area in DTFIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
I 406C I X'12', 2&Filename.S+3, CC I Read ccunt intc corrmon seek/search I 
I I and SLI, 10 I area in DTFIS table. I 

~-------------+-----------------------------+-------------------------------------------f I 6461 I X'29' or X'69', &KEYARG, I If reccrds are unblocked, search key I 
I or I CC and SLI, Key Length I equal in prime data area. If reccrds I 
I 7461 I I are blocked, search key equal or high in I 
I I I f rime data area. Key sUfflied by user in I 
I I I DTFIS table. I 
~-------------t-----------------------------+-------------------------------------------~ 
I 044B I X'OS', Pointer to *-16, I TIC to *-16. I 
I I C:, 5 I I 
~-------------~-----------------------------+-------------------------------------------~ 
I 1302 I X'06', &IOAREAR, 00, Block I Read data (block) containing starting I 
I I Length I record intc IOAREAR. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1C7. 

Figure 74. Channel program builder for ADDR'lR -- CCw chain built to find record in 
frirre data area (unshared track) for random retrieve function. 

r-------------T-----------------------------T-------------------------------------------, 
ICCw Builder I I I 
I Control Code:1.1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I 804B I X'31', 2&Filename.S+3, CC, 51 Searoh identifier equal the prime data I 
I I I area using the pointer (CCHHK) in the I 
I I I corrrr,on seek/search area in the DTFIS I 
I I I taUe. I 
~-------------f-----------------------------t-------------------------------------------f 
I I I I 
I 064B I X'08', Pointer tc *-8 ce, 5 I 'lIC to *-8. I 
~-------------+-----------------------------t-------------------------------------------f 
I 406C I X'12', 2&Filename.S+3, CC I Read count into corrmon seek/search I 
I I and SLI, 10 I area in DTFIS table. I 
~-------------+-----------------------------t-------------------------------------------f 
I 6461 I X'29' or X'69', &KEYARG, I If reoords are unblocked, search key I 
I or I CC and SLI, Key LEngth I equal the prime data area. If reccrds I 
I 7461 I I are blocked, search key high or equal the I 
I I I prime data are. Key S~Pflied by user in I 
I I I ~FIS table. I 
~-------------t-----------------------------+-------------------------------------------~ 
I 044B I X'OS', Pointer tc *-16, I TIC to *-16. I 
I Ice, 5 I I 
~-------------t-----------------------------+-------------------------------------------~ 
I 1302 I X'06', &IOAREAR, 00, I Read data (block) containing reccrd I 
I I Block Length I into IOAREAR. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

:1.--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 75. Channel program builder for ADDRTR -- CCw chain built to find record in 
prime data area (shared track) for randorr retrieve function. 
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r-------------T-----------------------------,-------------------------------------------, 
lecw Builder I I I 
Icontrol code 1 1 cew Built I Function I 
~-------------+-----------------------------+-------------------------------------------1 
I 804B I X'31', 2&Filename.S+3, ee, 51 Search identifier equal the overflow chainl 
I I I using the pointer (CCHHR) in the cerrrren I 
I I I seek/search area in the DTFIS tal::le. I 
~-------------+-----------------------------+-------------------------------------------~ 
I 064B I X'08', Pointer te *-8, ee, 51 'I'Ie to *-8. I 
~-------------+-----------------------------+-------------------------------------------f 
I 6461 I X'29', &KEYARG, ee and I Search key equal the overflow chain. I 
I I SLI, Key Length I Key supplied by user in C'I'FIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
I 116C I X'06', 2&Filename.w, SlI, 101 Bead data (10-byte sequence link field) I 
I I I into random/sequential retrieval area in I 
I I I [TFIS table. This CCW is exeeuted when I 
I I I the required overflo~ recerd is net feund I 
I I I in the cverflew chain. I 
~-------------t-----------------------------+-------------------------------------------~ 
I 1303 I X'06', &IOAREAR, 00, I Read data (sequence link field ~lus I 
I I Record Length + 10 I legical record) into IOAREAR. This eew isl 
I I I executed ~hen the rratching key is found inl 
I I I the everf lew chain. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and le7. 

Figure 76. Channel program builder for ADDR'IR -- eew chain built to find record in 
cverflow chain fer randcm retrieve function. 

r-------------T-----------------------------T-------------------------------------------, 
I cew Builder I I I 
I Control code1 1 ' ecw Built I Function I 

~-------------+-----------------------------+-------------------------------------------~ 
I S04B I X'31', 2&Filenarre.S+3, ee, 51 Search identifier eq~al frirre data area I 
I I I using ~ointer (eeHHR) in comrron I 
I I I seek/searct area in [TFIS table. I 
~-------------+-----------------------------+-------------------------------------------~ 
I I I I 
I 064B I X'OS', Pointer te *-S, ee, 51 'lIe to *-8. I 
~-------------+-----------------------------+-------------------------------------------f 
I B3e3 I X'05', &IOAREAR, ce, Record I ~rite data frem ICAREAR. I 
I I Length + 10 I I 
~-------------+-----------------------------+-------------------------------------------f 
I S04B I x'31, 2&Filename.S+3, ee, 5 I Search identifier equal the frime data I 
I I I area, using pointer (eCHHR) in ccrrrrcn I 
I I I seek/search area in DTFIS tal::le. I 
~-------------+-----------------------------+-------------------------------------------~ 
I 064B I X'OS', Pointer to *-S, ee~ 51 TIC to *-S I 
~-------------+-----------------------------+-------------------------------------------f 
I 1333 I x'06', &IOAREAR, SLI and I Read data to verify record just I 
I I SKIP, Record Length + 10 I written. Information is not transferred I 
I I I to rrain storage. I 
L _____________ ~ ____ -------------------------~---------__________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and le7. 

Figure 77. Channel program builder for ADDRTR -- cew chain built to write record fCr 
randem retrieve functicn. 
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r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
I Control ::::ode1.1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 
I 7961 I X'69', &KEYARG, CC and SLI, I Search key equal or high the I 
I I Key Length I rraster/cylinder index. ~ey supplied by I 
I I I user in the DTFIS table. I 
r-------------+-----------------------------+-------------------------------------------1 
I OC6B I X'08', Pointer to *+16, CC I ~IC to *+16. I 
I I and SLI, 5 I I 
r-------------+-----------------------------+-------------------------------------------1 I D17B I X'1A', 2&Filenaroe.D+8, CC, I Read herre address into wcrk area for I 
I I SLI and SKIP, 5 I the current track inde~ ncrrral entry ccuntl 
I I I field in the DTFIS table. I 
~-------------+-----------------------------+-------------------------------------------~ I 516C I X'92', 2&Filenarre.D+8, CC I Read count (multiple track) intc wcrk I 
I I and SLI, 10 I area fcr the current track index normal I 
I I I entry count field in the DTFIS table. I 
t-------------~-----------------------------+-------------------------------------------f 
I 7961 I X'69', &KEYARG, CC and I Search key equal or high the I 
I I SLI, Key Length I roaster/cylinder inde~. Key supplied bi I 
I I I user in the DTFIS tal:le. I 
r-------------t-----------------------------t-------------------------------------------~ 
I 046B I X'08', Pointer tc *-16, CC I TIC to *-16. I 
I I and SLI, 5 I I 
r-------------+-----------------------------t-------------------------------------------~ I 150C I X'06', 2&Filenarre.D+40, 00, I Read data (next 10-byte inde~ level I 
I I 10 I peinter) into work area for track index I 
I I I normal entry data field in D~FIS table. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1.--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 78. Channel prcgrarr l:uilder for ADDRTR -- CCW chain built te search rraster 
cylinder index for add function. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
I Control Code1 I CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal the track index I 
I I I using the pointer (CCHH~) in the cerrrren I 
I I I seek/search area. I 
~-------------~-----------------------------+-------------------------------------------~ 
I 066B I X'08', Pointer tc *-S, CC I TIC to *-S. I 
I I and SLI, 5 I I 

~-------------+-----------------------------+-------------------------------------------~ 
I 106C I X'06', 2&Filenarre.D, CC and I Read data (COCR record) into the I 
I I SLI, 10 I Cylinder everflow record (CCCR) area. I 
~-------------+-----------------------------+-------------------------------------------~ 
I 516C I X'92', 2&Filenane.D+S, CC I Read count (multiple track) intc ~crk I 
I I and SLI, 10 I area for the current track index normal I 
I I I entry count field in the DTFIS table. I 
~-------------f-----------------------------+-------------------------------------------f 
I 7941 I X'69', &KEYAt{G,CC, I Search key equal or high the track index. I 
I I Key Length I Key supplied by user in the DTFIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
I 046B I X'OS', Pointer to *-16, CC I 'lIC to *-16. I 
I I and SLI, 5 I I 
r-------------+-----------------------------+-------------------------------------------f 
I 156C I X'06', 2&~ilename.D+40, CC I Read data (next 10-byte fointer to I 
I I and SLI, 10 I prime data record) into ~crk area for I 
I I I track index normal entry data field in I 
I I I D'IFIS table. I 
~-------------f-----------------------------+-------------------------------------------f 
I 526C I X'92', 2&Filename.D+16, CC I Read ccunt (rr.ultiple track) into work I 
I I and SLI, 10 I area for current track index cverflow I 
I I I entry count field in DTFIS table. I 
r-------------+-----------------------------+-------------------------------------------~ I 1DOC I X'06', 2&Filenarre.w, 00, 10 I Read data (10-byte overflo~ entry) intc I 
I I I randem/sequential retrieval ~ork area. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 79. Channel program builder for ADDRTR -- CCw chain built to search track index 
for add functicn. 

r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
I Control ::::ode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ I 8C4B I X'31', 2&Filenane.S+3, CC, 51 Search identifier equal fer the last frirrel 
I I I data record address using pointer, CCHHR, I 
I I I in common seek/search area in D'IFIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
I 0668 I X'OS', Pointer to *-8, CC I 'IIC to *-S. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f I 342C I X'10', 2&Pilename.D+32, I write count, key and data of ECF record I 
I I SLI, 10 I located in current overflc~ recerd ccunt I 
I I I field in D'IFIS table. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1e7. 

Figure SO. Channel program builder for ADDR'IR -- CCW chain built to ~rite ne~ EOF 
record for add functicn. 
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r-------------T-----------------------------7-------------------------------------------, 
ICCW Builder I I I 
IControl code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------f 
I SC4B I X'31', 2&Filename.S+3, CC, 51 Search identifier the prirr.e data area I 
I I I using pointer, CCHHR, in connon I 
I I I seek/search area in DTFIS table. I 
~-------------t-----------------------------+-------------------------------------------~ 
I 066B I X'OS', Pointer tc *-S, cc I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------t-----------------------------+-------------------------------------------~ 
I 436C I X'12', 2&Filenane.D+24, CC I Read count for current prine data I 
I I and SLI, 10 I record. I 
~-------------+-----------------------------+-------------------------------------------~ 
I 7941 I X'69', &KEYARG, ec, Key I Search key equal or high the prine data I 
I I Length I area. Key supplied by user in DTFIS I 
I I I table. I 
~-------------+-----------------------------+-------------------------------------------1 
I 046B I x'OS', Pointer to *-16, CC I 1IC to *-16. I 
I I and SL I, 5 I I 
~-------------+-----------------------------+-------------------------------------------f 
I 1B02 I X'06', Address of IOAREAL+S I Read data (prime data blcck) into I 
I I +KEYLEN, 00, Blcck Size I IOAREAL+8+Key Length. I L _____________ ~ __ - __________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure S1. Channel prcgran builder for ADDRTR -- CCW chain built to find frime data 
record for add function. 
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r-------------T------------------------------T------------------------------------------, 
ICCW Builder I I I 
IControl code1.1 CCW Built I Ii'unction I 
~-------------+------------------------------+------------------------------------------1 
I SC4B I X'31', 2&Filename.S+3, CC, 5 IEearch identifier equal the track index I 
I I I using pointer, CCHtlR, in conn en I 
I I I seek/search area in DTFIS tal::l e. I 
~-------------+------------------------------+------------------------------------------~ 
I 066B I X'OS', Pointer to *-S, CC ITIC to *-8. I 
, I and SLI, 5, , 
~-------------+------------------------------+------------------------------------------~ 
I B06C I x'OS', 2&Filenane.D, CC and IRewrite COCR located in cylinder I 
, I SLI, 10 ,cverflcw centrol recerd work area in DTFISI 
I I ItatlE. , 
~-------------~------------------------------+------------------------------------------1 
I E14B I X'B1', 2&Filename.D+S, IEearch identifier equal (multiple , 
I ICC, S I track) for the pointer, CCHHt{, in the , 
I I Inormal entry count field. I 
~-------------~------------------------------+------------------------------------------~ 
I 066B I X'OS', Pointer te *-8, CC ITIC to *-S. I 
I I and SLI, 5 I I 
~-------------+------------------------------+------------------------------------------~ 
I 2A4S I X'OD', Address of IREwritE traok index nornal er.try I 
I I IOAREAL+S, CC, Key Length Ilocated at IOAREAL+S. I 
I I + 10 I I 
~-------------~------------------------------+------------------------------------------1 
I E24B I X'B1', 2&Filename.D+16, ec, 5 I Eearch identifier equal (nultiple track) I 
I I Ifor the pointer, CCHHR, in the everflew I 
I' lentry ceunt field. I 
~-------------~------------------------------+------------------------------------------~ 
I 066B I X'OS', Pointer to *-8, cc 'TIC to *-S. I 
I I and SLI, 5 I I 
~-------------+------------------------------+------------------------------------------~ 
I BDCC I X'OS', 2&Filenane.w, CC and IREwritE overflow entry lccated in I 
I , DC, 10 Irandcw/sequential retrieval work area. , 
~-------------~------------------------------+------------------------------------------~ 
I 824B I X'31', 2&Filenane.C+16, ISearch identifier equal fer the I 
, , CC, 5 I pointer, CCHHR, in the overflow Entry I 
I I Icount field. , 
~-------------~------------------------------+------------------------------------------1 
I 066B , X'OS', Pointer to *-S, ee '~Ie to *-8. I 
, , and SLI, S, I 
~-------------+------------------------------+------------------------------------------~ 
, 1D3C ,X'06', 2&Filename.w, SLI and IBead data to verify record just , 
, , SKIP, 10 Iwritten. Information is not transferred I 
I' Ito rrain sterage. I 
L _____________ ~ ____ --------------------------~--------__________________________________ J 

1.--7 See notes 1 through 7 in Figures 106 and 1C7. 

Figure 82. Channel program builder for ADDR~R -- CCW chain built to re~rite track index 
entry for add functicn. 

Indexed sequential Access Method 161 



r-------------T-----------------------------,-------------------------------------------, 
I CCW Builder I I I 
IControl COde1 1 CCW Built I F~nction I 
~-------------+-----------------------------+-------------------------------------------1 
I SC4B I X'13', 2&filename.S+3, CC, 51 Search identifier equal for RO using I 
I I I Fointer, CCHHR, in comnon seek/search areal 
I I I in D'IFIS table. I 
~-------------+-----------------------------+-------------------------------------------i 
I 066B I X'OS', Pointer to *-S, cc I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------i 
I B06C I X'OS', 2&Filenane.D, CC and I Write data (updated COCR) frcn the I 
I I SLI, 10 I cylinder cverflow control record (COCR) I 
I I I area in the DTFIS table. I 
r-------------+-----------------------------+-------------------------------------------1 
I E14B I X'Sl', 2&Filename.D+S, CC, 51 Search identifier equal (multiple track) I 
I I I the track index using the pcinter, CCHrlR, I 
I I I in the wcrk area for the current track I 
I I I index normal entry count field. I 
~-------------~-----------------------------+-------------------------------------------f 
I 066B I X' 08', Pointer to *-S, CC I TIC to *-S. I 
I I and SLI, S I I 
r-------------+-----------------------------+-------------------------------------------1 I BDce I X'OS', 2&filename.w, CC and I ~rite data (track index cverflow entry) I 
I I DC, 10 I from the random/sequential retrieval wcrk I 
I I I area. I 
r-------------~-----------------------------+-------------------------------------------i I S14B I X'31', 2&Filenane.C+8, CC, 51 Search identifier equal the track index I 
I I I using the pointer, CCHHB, in the work areal 
I I I for the current track index ncrnal entry I 
I I I count field. I 
~-------------~-----------------------------+-------------------------------------------i 
I 066B I X' OS', Pointer tc *- 8, CC I TIC to *-S. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------i I lD3C I X'06', 2&Filenane.w, SLI I Read data to verify record just I 
I I and SKIP, 10 I written. Infcrmation is not transferred I 
I I I to main storage. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure S3. Channel prcgran builder for ADDRTR -- CCW chain built to write track index 
entry for add functicn. 

r-------------T-----------------------------,-------------------------------------------, 
I CCW Builder I I j 
IControl code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------1 
I SC4B I X'31', 2&Filename.$+3, CC, 51 Search identifier equal for RO using I 
I I I pointer, CCHHR, in cennon seek/search areal 
I I I in C'IFIS table. I 
r-------------+-----------------------------+-------------------------------------------i 
I 066B I X'OS', Pointer tc *-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------i I B02C I X'OS', 2&Filenane.C, SLI, 101 Write data (updated COCR) frcn the I 
I I I cylinder cverflow control record area in I 
I I I the DTFIS table. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure S4. Channel prcgrarr builder for ADDRTR -- CCW chain built to write COCR for add 
function. 
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r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
IControl code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------1 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal using pointer, I 
1 I I CCHHR, in common seek/search area in DTFISI 
I I I table. I 
~-------------~-----------------------------+-------------------------------------------~ 
I 066B I X'08', Pointer tc +-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------t-----------------------------t-------------------------------------------~ I AA07 I X'OE', Address cf IOAREAL+8,1 Read key and data of previously low I 
I I 00, Key Length + Record I everflew record into IOAREAL+8. I 
I I Length + 10 I I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 85. Channel prcgran tuilder for ADDRTR -- CCW chain built to read previcus 
overflow record for add function. 

r-------------T-----------------------------T-------------------------------------------, 
ICCw Builder I J I 
Icontrol20de1 1 CCW Built I Function I 
t-------------t-----------------------------t-------------------------------------------~ 
I 8C4B I X'31', :<!&Filenarre.S+3, CC, 51 Search identifier equal l:sing pcinter, I 
I I I CCHHR, in CCIrrrcn seek/search area in DTFIS I 
I I I tatle. I 
r-------------~-----------------------------+-------------------------------------------f 
I 0668 I X'08', Pointer to *-8, CC I 'IIC tc *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f 
I 2A47 J X'OD', Address of ICAREAL+8,1 'V\rite key and data of previously low I 
I I CC , Key Length + Record 1 overflow record located at IOAREAL+8. I 
I 1 Length + 10 I 1 
r-------------t-----------------------------t-------------------------------------------f 
I 8c4B .1 X' 31', .2 &Filenarre. S+3, CC, 51 Search identif ier equal using pointer, I 
II I CCHHR, in common seek/search area in D'IFIS I 
I I I table. I 
r-------------~-----------------------------+-------------------------------------------~ 
I 0668 I X, 08', Pointer to *-8, CC I TIC to *-8. I 
I I and SLI, 5 I 1 
r-------------t-----------------------------t-------------------------------------------~ 
I AA37 I X, DE', Address of rOAREAL+ 8, I Read key and data to verify record just I 
I I SLI and SKIP, Key length + I written. Information is not transferred I 
I I Record Length + 10 I to main storage. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 1 in Figures 106 and 107. 

Figure 86. Channel prcgrarr l:;uilder for ADDRTR -- CCW chain built to write previous 
overflow record for add function. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
IControl :ode1 1 CC~ Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ 
I SC4B I X'31', 2&Filenarre.S+3, CC, 51 Search identifier equal fer last cverflew I 
I I I record address using peinter, CCHHR, in I 
I I I common seek/search area in DTFIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
I 066B I X, OS', Pointer to *-S, cc I TIC tc *-S. I 
I I and SLI, 5 I I 
r-------------+-----------------------------+-------------------------------------------f I 37C9 I X'lD', Address of ICAREAL, I ~rite ccunt, key and data of new I 
I I CC and DC, Key Length + I overflow record located at IOAREAL. I 
I I Record Length + lS I I 
r-------------+-----------------------------+-------------------------------------------~ 
I SC4B I X'31', 2&Filenarre.S+3, CC, 51 Search identifier equal fcr last everflow I 
I I I record using pointer, CCHHR, in common I 
I I I seek/search area in DTFIS table. I 
r-------------+-----------------------------+-------------------------------------------1 
I 066B I X' OS', Pointer to *-S, cc I TIC te *-S. I 
I I and SLI, 5 I I 
r-------------+-----------------------------+-------------------------------------------1 
I C739 I X'lE', Address of ICAREAL, I Read count, key and data to verify I 
I I SLI and SKIP, Key Length + I record just written. Inferrratien is I 
I I Record Length + lS I net transferred to main storage. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1C7. 

Figure S7. Channel program builder for ADDRTR -- CC~ chain built to ~rite new overflow 
recerd for add functien. 

r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
I Control Code1 I CCW Built I .Function I 
r-------------+-----------------------------+-------------------------------------------f 
I SC4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal for present ECF I 
I I I record address minus cne using pcinter, I 
I I I CCHHR, in common seek/search area in DTFISI 
I I I tatle. I 
r-------------+-----------------------------+-------------------------------------------~ 
I 0668 I X'08', Pointer to *-S, cc I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------t-----------------------------+-------------------------------------------~ 
I 37CS I X'lD', Address cf IOAREAL, I ~rite count key and data ef new record I 
I I CC and DC, Key Length + I tc be added lecated at IOAREAL. I 
I I Block Size + 8 I I 
r-------------+-----------------------------+-------------------------------------------1 
I SC4B I X'31', 2&Filename.S+3, ce, 51 Search identifier equal fer present EOF I 
I I I record address minus one using pcinter, I 
I I I CCHHR, in common seek/search area in DTFISI 
I I I tatle. I 
r-------------~-----------------------------+-------------------------------------------f 
I 066B I X'OS', Pointer to *-S, cc I TIC to *-8. I 
I I and SLI, 5 I I 
r-------------+-----------------------------+-------------------------------------------f 
I C73S I X' 1E', Address of ICAREAL, I Read ccunt, key and data to verify I 
I I SLI and SKIP, Key Length + I record just written. Infcrrraticn is I 
I I Block Size + S I nct transferred to main storage. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1C7. 

Figure SS. Channel program builder for ADDRTR -- CCw chain built to ~rite over EOF 
record (blccked reccrds) for add function. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I I I 
I Control code1 I CCW Built I F unction I 
~-------------+-----------------------------+-------------------------------------------1 
I SC4B I X, 31', 2&r'ilename. 8+3, CC, 51 Eearch identifier equal for present ECE I 
I I I record address min~s one using fcinter, I 
I I I CCHHR, in corr,Iron seek/search area in DTFIS I 
I I I tatle. I 
~-------------~-----------------------------+-------------------------------------------1 
I 066B I X'OS', Pointer to *-S, cc I ~IC to *-S. I 
I I and SLI, 5 I I 

~-------------+-----------------------------+-------------------------------------------1 
I 37C8 I X'lD', Address of ICAHEAL, I ~rite ccunt, key and data of new record I 
I I CC and DC, Key Length + I to te added, located at IOAREAL. I 
I I Block Size + S I I 
~-------------+-----------------------------+-------------------------------------------~ 
I SC4B I X'31', 2&Filenarre.S+3, ce, 51 Search identifier equal fcr fresent EOF I 
I I I record address minus one using pointer, I 
I I I CCHHH, in common seek/search area in DTFI81 
I I I table. I 
t-------------~-----------------------------+-------------------------------------------~ 
I 066B I x'OS', Pointer tc *-8, CC I TIC to *-S. I 
I I and SLI, 5 I I 

t-------------+-----------------------------+-------------------------------------------~ 
I C738 I X'lE', Address cf IOAREAL, I Read count, key and data to verify I 
I I SLI and SKIP, Key Length + I record just written. Information is I 
I I Block Size + S I not transferred to main storage. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Fignre S9. Channel prcgran tuilder for ADDRTR -- CCW chain built to write over EOF 
record (unblocked records> for add function. 

r-------------T-----------------------------T-------------------------------------------, 
I CCW Builder I I I 
IControl code1 1 CC-W Built I Function I 
t-------------+-----------------------------+-------------------------------------------~ 
I 8C4B I X'31', 2&Eilenarre.S+3, CC, 51 Search identifier equal fcr fresent EOF I 
I I I reccrd address minus one using pointer, I 
I I I CCHHR, in common seek/search area in D~FISI 
I I I table. I 
I I I I 
I 0668 I X' OS', Pointer to *-S, cc I TIC to *-S. I 
I I and SLI, 5 I I 
I I I I 
I 37AC I X'lD', Address cf IOAREAL, I ~rite count, key and data cf ECF record I 
I I DC and SLI, 10 I lccated at IOAREAL. I L _____________ L _____________________________ L _________ __________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and lt7. 

Figure 90. Cha~nel program builder for ADDR~R -- CC-W chain built to ~rite ECF reccrd in 
independent overflcw area for add function. 
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r-------------T-----------------------------T-------------------------------------------, 
ICCW Builder I 1 I 
Icontrol code1 1 cew Built I Function I 
~-------------+-----------------------------t-------------------------------------------~ 
I SC4B I X, 31', 2&Filenane.S+3, ec, 51 Search identifier equal the track index I 
I I I using the ~ointer (eeBrlR) in the common I 
I I I seek/search area. I 
~-------------f-----------------------------f-------------------------------------------1 
I 0668 I X'OS', Pointer to *-S, ce I 1IC to *-S. I 
I t and SLI, 5 I I 
~-------------+-----------------------------t-------------------------------------------f I 106e I X'06', 2&Filename.D, ec and I Read data (COCR record) into the I 
I I SLI, 10 I cylinder overflow control record (eOCR) I 
I I I area. I 
~-------------t-----------------------------+-------------------------------------------~ I E14B I X'B1', 2&Filenane.D+S, ce, 51 Search identifier eq~al (nulti~le track) I 
I I I the track index for the last normal entry I 
1 I I using information in the work area fer thel 
I I I current track index normal entry count I 
I I I field. I 
~-------------f-----------------------------t-------------------------------------------1 I 066B I x'oa', Pointer to *-S, ee I 1IC to *-S. I 
I I and SLI, 5 I I 
t-------------t-----------------------------t-------------------------------------------1 I 154e I X'06', 2&Filename.D+40, ce. 1 Read data (last track index normal I 
I J 10 I entry) into work area for track index I 
I I I ncrnal entry data field. t 
t-------------t-----------------------------t-------------------------------------------~ I 526C I X'92', 2&Filenane.D+16, CC I Read count (multiple track) cf last I 
I I and SLI, 10 I track index overflow entry into work area I 
I I I for the current track index cverflew entryl 
I I J count field. I 
t-------------t-----------------------------t-------------------------------------------~ I 1Doe I X'06', 2&Filenane.w, 00, 10 I Read data (last track index cverflew I 
I I I entry) intc random/sequential retrieval I 
I I I work area. I 
L _____________ ~ ____ -------------------------i---------__________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 91. Channel pregran tuilder for ADDRTR -- CCW chain built to read last track 
index entry for add function. 

r-------------T-----------------------------T-------------------------------------------, 
\eew Builder J I I 
\eontrol COde1 1 CCw Built I Function I 
~-------------t-----------------------------+-------------------------------------------~ I aC4B 1 X'31'~ 2&Filenane.S+3, ee, 51 Search identifier eq~al the everflew chain I 
I I I using the fainter (eeHHR) in the common I 
1 i I seek/searcb area. I 
t-------------f-----------------------------t-------------------------------~-----------f I 066B I x' 08', Pointer to *-8 1 ee I 'ue to *-S. I 
I .1 and. SLI, 5 ,I I 
~-------------t-----------------------------+-------------------------------------------f I AA07 I X'OE', Address of IOAREAL+S,I Bead key and data of overflow record I 
I I 00. Key Length + Record I into IOAREAL+8. I 
1 I Length + LO I I L _____________ L _____________________________ i ___________________________________________ J 

1--7 See nctes 1 through 7 in Fiqures 106 and 1C7. 

Figure 92. Channel program builder for ADDR~R -- ecw chain built to read overflew 
record for add functicn. 
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r-------------T-----------------------------T-------------------------------------------, 
\CCW Builder I I I 
lcontrol code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------~ I 8C4B I X'31', 2SFilenarre.S+3, CC, 51 Search identifier equal fcr last ~rirre I 
I [ I data reccrd using pointer, CCHHR, in I 
I I I common seek/search area in D~FIS table. I 
~-------------+-----------------------------+-------------------------------------------f 
\ 066B I X'08', Pointer to *-8, CC I 1IC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f I lB02 I X'06', Address of ICAREAL+ I Read block into ICAREAL + 8 + KEYLEN. I 
I I 8+KEYLEN, 00, Block Size I I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 93. Channel prcgrarr tuilder for ADDRTR -- CCW chain built to read last ~rime 
data record for add function. 

r-------------T-----------------------------T-------------------------------------------, I CCW Buil:'ier I I I 
I control code1 1 CCW Built I Funct ion I 
~-------------+-----------------------------+-------------------------------------------~ I 8C4B I X'31', 2SFilenarre.S+3, CC, 51 Search identifier equal fer last ~rirre I 
I I I data record using pointer, CCHHR, in I 
I I I common seek/search area in D~FIS table. I 
~-------------+-----------------------------+-------------------------------------------f I 066B I X'08', Pointer to *-8, CC I ~IC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f I 2AC6 I X'OD', Address of ICAREAL+8,1 ~rite key and data of prirre data tlock I 
I I CC and DC, Key Length + I located at IOAREAL+8. I 
I I Block Size I I 
~-------------+-----------------------------+-------------------------------------------f I 8C4B I X'31', 2SFilenarre.S+3, CC, 51 Search identifier eqcal fer last ~rirre I 
I I I data record using pointer, CCHHR, in I 
I I I common seek/search area in D~FIS table. I 
~-------------t-----------------------------t-------------------------------------------f I 066B I X'08', Pointer to *-8, CC I ~IC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+------------------·-------------------------f I AA36 I X'OE', Address of ICAREAL+8,1 Read key and data to verify record just I 
I I SLI and SKIP, Key Length + I written. Information is not transferred I 
I I Block Size I to rrain stcrage. I L ____ - ________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 94. Channel program builder for ADDRTR -- CC~ chain built to ~rite tlock of 
prirre data reccrds and verify for add function. 
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r-------------T------------------------------T------------------------------------------, 
leew Builder I I I 
I Control code1 1 eew Built I Function I 
~-------------+------------------------------+------------------------------------------~ 
I 8C4B I X'31', 2&Filenarre.S+3, ee, 5 ISearch identifier equal fer last track I 
I I lindex entry using pointer, CCHHR, in I 
I I Icommon seek/search area in D~FIS table. I 
~-------------+------------------------------+------------------------------------------1 
I 066B I X'08', Pointer to *-8, CC I~IC to *-8. I 
I I and SLI, 5 I I 
~-------------+------------------------------+------------------------------------------f 
I 2A45 I X'OO', Address of ICAREAL+8, I~rite key and data of track index I 
I I CC, Key Length + 10 Inormal entry located at IOAREAL+8. I 

~-------------+------------------------------+------------------------------------------f 
I E24B I X'Bl', 2&Filename.D+16, ee, 5 I Search identifier equal (rrultiple track) I 
I I I the track index for the last cverflow I 
I I lentry using the ceunt for the current I 
I I Itrack index overflow entry. I 
~-------------f------------------------------+------------------------------------------f 
I 066B I X'08', Pointer to *-8, ce I~IC to *-8. I 
I I and SL I, 5 I I 
~-------------+------------------------------+------------------------------------------f 
I 2845 I X'OO', Address of WORKL, CC, I~rite key and data of track index I 
I I Key Length + 10 loverflow entry located at WORKL. I 

~-------------+------------------------------+------------------------------------------1 
I 824B I X'31', 2&Filename.D+16, ee, 5 I Search identifier equal the track index I 
I I I for the last overflo~ entry using the I 
I I Iceunt for the current track index overflow I 
I I I entry. I 
~-------------f------------------------------+------------------------------------------f 
I 066B I X'08', Pointer to *-8, CC I~IC to *-8. I 
I I and SLI, 5 I I 
~-------------+------------------------------+------------------------------------------f 
I A835 I X'OE', Address of WORKL, IRead key and data to verify record I 
I I SLI and SKIP, Key Length Ijust written. Inforrraticn is net I 
I I + 10 Itransferred to main storage. I 
L _____________ ~ ____ --------------------------~--------__________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 95. Channel program builder for ADDR~R -- eew chain built to ~rite track index 
entry for add function. 

r-------------T-----------------------------,-------------------------------------------, 
lecw Builder I I I 
Icontrol eode1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------1 
I Be4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal the I 
I I I master/cylinder index using the feinter, I 
I I I CCHHR, in the common seek/search area in I 
I I I the D'IFIS table. I 
~-------------+-----------------------------+------------------------------------------·-1 
I 066B I X'08', Pointer to *-8, ec I ~IC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------f 
I 150C I X'06', 2&Filename.D+40, I Read data (index entry) into work area I 
I I 00, 10 I for track index normal entry data field. I L _____________ ~ _____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 96. Channel prograrr cuilder for ADDRTR -- CCW ohain built to read index entry 
for add function. 
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r-------------T-----------------------------,-------------------------------------------, 
ICCW Builder I I I 
Icontrol Code1 1 CCW Built I Function I 
~-------------+-----------------------------+-------------------------------------------1 
I 8C48 I X'31', 2&Filename.S+3, CC, 51 ~earch identifier equal the I 
I I I «aster/cylinder index using fcinter, I 
I I I CCHHR, in common seek/search area in DTFISI 
I I I tatle. I 
~-------------~-----------------------------+-------------------------------------------1 
I 066B I X'08', Pointer to *-8, CC I ~IC to *-8. I 
I I and SLI, S I I 
~-------------+-----------------------------+-------------------------------------------1 
I 2A45 I X'OD', Address of ICAREAL+8,1 ~rite key and data of ~aster/cylinder I 
I I CC, Key Length + 10 I index entry located at IOAREAL+8. I 
~-------------+-----------------------------+-------------------------------------------1 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 ~earch identifier equal the I 
I I I ~aster/cylinder index \:sing fcinter, I 
I I I CCHH~, in common seek/search area in DTFISI 
I I I tal::le. I 
~-------------~-----------------------------+-------------------------------------------f 
I AA35 I X'OE', Address of ICAREAL+8,1 Read key and data to verify record I 
I I SLI and SKIP, Key Length I just written. No inforrration is I 
I I + 10 I transferred to main storage. I 
L _____________ ~ ____ -------------------------~---------__________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and lC7. 

Figure 97. Channel program builder for ADDR~R -- CC~ chain built to ~rite index entry 
for add functicn. 

r-------------T-----------------------------T-------------------------------------------, 
ICCW Builjer I I I 
IControl code1 1 CCW Built I Function I 
~-------------i-----------------------------~-------------------------------------------1 
I 8C4B I X'31', 2&Filename.S+3, CC, 51 Search identifier equal the track index I 
I I I using the pointer, CCHHR, in the corrrren I 
I I I seek/search area in the r:TFIS tal::le. I 
~-------------~-----------------------------+-------------------------------------------~ 
I 066B I X'08', Pointer to *-8, CC I TIC to *-8. I 
I I and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------~ 
I B06C I X'OS', 2&Filenarre.r:, CC I Write data (COCR> from the cylinder I 
I I and SLI, 10 I everflow centrol record work area in DTFISI 
I I I tatle. I 
~-------------~-----------------------------+-------------------------------------------f 
I E24B I X'B1', 2&Filename.D+16, I ~earch identifier equal (rrultiple I 
I ICC, S I track) the track index using the fcinter, I 
I I I CCHHR, in the work area for current track I 
I I I index overflow entry count field. I 
~-------------~-----------------------------+-------------------------------------------1 
I 066B I X, 08', Pointer to *-8, I ~IC to *-8. I 
I I CC and SLI, 5 I I 
~-------------+-----------------------------+-------------------------------------------1 
I AA35 I X'OE', Address of IOAREAL+8,1 Read key and data to verify record I 
I I SLI and SKIP, Key Length I just written. Inforrratien is net I 
I I + 10 I transferred to main storage. I L _____________ ~ ____ ------------------------_L ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and lC7. 

Figure 98. Channel program builder for ADDRTR -- CC~ chain built to ~rite traek index 
overflow entry fer add function. 
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r--------------T----------------------------T-------------------------------------------, 
I eew Parameter3 1 eew Bui! t I Function I 

~--------------~----------------------------+-------------------------------------------~ 
I 0540 IX'31', 2&Filenarre.S+3, ee, 51 Search identifier eq~al the prirre data I 
I I I area using the pointer (eeHHR) in the I 
I I I common seek/search area in the D~FIS I 
I I I table. I 
~--------------~----------------------------+-------------------------------------------~ 
I I I I 
I IX'08', Pointer to *-8, ee, 01 TIe to *-8. I 
~--------------+----------------------------+-------------------------------------------~ 
I IX'05' ," &IOAREAS, ee,5 I Write data (block) onto prirre data I 
I IBlock Length 6 I area. I 
~--------------+----------------------------+-------------------------------------------~ 
I I I I 
I IX'31', 2&Filename.S+3, ee, 51 Search identifier equal to verify write I 
I I I operation. I 
~--------------f~---------------------------+-------------------------------------------f 
I I I I 
I IX'08', Pointer to *-8, ee, 01 ~Ie to *-8. I 
~--------------+----------------------------+-------------------------------------------f 
I IX'06'," &IOAREAS, SKIP, I Read data to verify write operation. j 
I IBlock Length6 I I L ______________ ~ ____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 99. Channel prcgrarr tuilder for ADDRTR -- eew chain built to write reccrds for 
sequential retrieve function. 

r--------------T----------------------------T-------------------------------------------, 
I eew Pararoeter 3 1 eew Built I Function I 
~--------------f----------------------------+-------------------------------------------1 
I 0601 IX'31', 2&Filename.S+3, ee, 51 Search identifier equal the track index I 
I I I area, using the pointer (eeHHR) in the i 
I I I corrrrcn seek/search area in the DTFIS I 
I I I tatle. I 
~--------------+----------------------------+-------------------------------------------~ 
I I I I 
I IX'08', Pointer to *-8, ee, 01 TIe to *-8. I 
~--------------~----------------------------+-------------------------------------------~ 
I IX'06', 2&Filenarre.w, ee,s 101 Read data (10-byte index level pcinter) I 
I I I into randcrr/sequential retrieval area in I 
I I I D~FIS tatle. I 
~--------------f----------------------------+-------------------------------------------f 
I I I I 
I IX'31', 2&Filenarre.s+3, ee, 51 Search identifier eq~al tc verify read I 
I I I operation. I 
~--------------~----------------------------+-------------------------------------------~ 
I I I I 
I IX'08', Pointer to *-8. ee, 01 TIC to *-8. I 
~--------------+----------------------------+-------------------------------------------~ 
I IX'06', &IOAREAS, SKIP, I Read data to verify read operaticn. I 
I I Block Size I I L ______________ ~ ____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 an'd 1e7. 

Figure 100. Channel program builder for ADDRTR -- eew chain built to search track index 
for sequential retrieve function. 
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r--------------T----------------------------T-------------------------------------------, 
I eew Parameter3 I eew Built I F unc tion I 
r--------------t----------------------------t-------------------------------------------f 
I 0600 IX'31', 2&Filename.S+3, ee, 51 Search identifier equal the prime data I 
I I I area using the pointer (eeHHR) in the I 
I I I COIrIron seek/search area in the DTFIS I 
I I I tatle. I 
r--------------~----------------------------t-------------------------------------------f 
I I I I 
I IX'08', Pointer to *-8, ee, 01 'IIe to *-8. I 
r--------------t----------------------------t-------------------------------------------f 
I IX'06',4 &IOAREAS, ee,5 I Read data into IOAREAS. I 
I IBlock Length6 I I 
r--------------t----------------------------t-------------------------------------------1 
I I I I 
I IX'31', 2&FilenaIre.S+3, ee, 51 Search identifier eq~al tc verify read I 
I I I q:eratien. I 
r--------------~----------------------------t-------------------------------------------~ 
I I I I 
I IX'08', Pointer to *-8, ee, 01 TIe te *-8. I 
r--------------t----------------------------t-------------------------------------------~ 
I IX'06', &IOAREAS, SKIP, I Read data to verify read operaticn. I 
I IBlock Length 6 I I L ______________ 4 ____________________________ ~ ___________________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1C7. 

Figure 101. Channel program builder for ADDRTR -- eew chain built to read record fCr 
sequential retrieve function. 

r-----T-------------T----------------------------T--------------------------------------, 
, I ecw Builder7 1 , I 
ILabelleontrcl eede I eew Built ,Function I 
r-----t-------------t----------------------------t--------------------------------------1 
, I 7441 IX'69', &KEYARG, ee, Key ISearch key equal or high the I 
I I ILength Imaster/cylinder inde~. Key supplied I 
I l I I by user in DTFIS table. I 
r-----~-------------t----------------------------t--------------------------------------~ 
I I oe40 IX'OS', Pointer to *+16, ee, ITIe to *+16. I 
I' I Record Length I I 
r-----t-------------t----------------------------t--------------------------------------~ 
I I B04B IX'lA', 2&Filename.S+3, ee, 51Read home address intc CCIrIrcn I 
I I I I seek/search area in DTFIS table. I 
r-----t-------------t----------------------------t--------------------------------------~ 
I I 506B IX'92', 2&Filename.S+3, ee IRead count (m~ltiple track) - I 
I I land SII, 5 leeHHR - into comIron seek/search area I 
I' I lin DTFIS table. 1 
r-----t-------------t----------------------------t--------------------------------------f 
I I 7441 IX'69', &KEYARG, ee, Key ISearch key equal or high the I 
I' ,Length Imaster/cylinder inde~. Key supplied I 
'I I ,by user. , 
r-----t-------------t----------------------------+--------------------------------------~ 
I I 0440 IX'OS', Peinter to *-16, ee, ITIe to *-16. , 
I I I Record Length I I 
r-----~-------------+----------------------------+--------------------------------------~ 
I I 110e IX'06'~ 2&Filename.W, 00, 10 IRead data (10-byte index level I 
'I I I pointer) into random/sequential I 
I I I Iretrieval area in DTFIS table. The I 
I I I ,data field is then mcved from the I 
I I I Irandom/sequential retrieval area tc I 
'I' Ithe ceIrIron seek/search area for the I 
I I I I next search. I L _____ ~ _____________ ~ ____________________________ ~ ______________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 102. Channel prograIr builder for ADDRTR -- CCW chain built by $$BSETL (1) to 
search MI for sequential retrieve functicn. 
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r-----T-------------T----------------------------T--------------------------------------, , , CCW Builder7 , I , 
,Lal:el, Control Code I CCW Built I Function I 
~-----+-------------+----------------------------t--------------------------------------~ 
, I S06C IX'31', 2&Filename.S+3, CC Isearch identifier equal the track I 
I I land SLI, 10 lindex using the 10-l:yte pointer in thel 
I I I I common seek/search area. I 
~-----t-------------t----------------------------t--------------------------------------f 
I I 0640 IX'OS', Pointer *-S, CC, I~IC tc *-S. I 
I I I Record Length I I 
~-----t-------------t----------------------------t--------------------------------------~ 
I I 126e IX'06', &IOAREAS, CC and IRead data (10-byte track index I 
'I ISLI, 10 I pointer) into IOAREAS, input/output I 
I I I larea for sequential retrieval supplied I 
I I I I by user. I 
~-----t-------------+----------------------------t--------------------------------------~ 
I I 506B IX'92', 2&Filename.S+3, ee IRead count (multiple track) - I 
'I I and SLI, 5 I ceHHR - into comxr:on seek/search area I 
I I I I in DTFIS table. I 
~-----t-------------t----------------------------t--------------------------------------f 
I I 7441 IX'69', &KEYARG, ec, Key ISearch key equal or high the I 
I I I Length Itrack index. Key supplied by user. I 
~-----t-------------t----------------------------+--------------------------------------1 
I I 0240 IX'OS', Pointer to *-24, I~IC tc *-24. I 
I I ICC, Reccrd Length I I 
~-----t-------------+----------------------------+--------------------------------------f 
I I 110: IX'06', 2&Filename.w, 00, 10 IRead data (10-l:yte pcinter) into I 
'I I Irandom/sequential retrieval area in I 
I I I IrTFIS table. The data field is then I 
I I I Imoved from the randoR/sequential I 
I I I I retrieval area to the common I 
I I I I seek/search area for the next search. I L _____ ~ ____________ -~ ____________________________ ~ ______________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 103. Channel prograxr l:uilder for ADDRTR -- CCW chain built by $$BSETL (1) to 
search TI for sequential retrieve function. 
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r-----T-------------T----------------------------T--------------------------------------, 
I I cCW Builder7 1 I I 
I Label I Control Code I ccw Built I Function I 
~-----+-------------+----------------------------+--------------------------------------f 
ISTHI11 S04B IX'31', 2&E'ilename.S+3, CC, 5 I Search identifier equal the prime datal 
I I I larea ~sing the pcinter (CCHriR) in the I 
I I I I comron seek/search area in tbe DTFIS I 
I I I I tal:le • , 
~-----+-------------+----------------------------+--------------------------------------f 
I I 066B IX'OS', Pointer to *-S ,CC I'lIC tc *-8. I 
I I land SLI, 5 I I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 416C IX'12', 2&Filename.w, CC IRead count into COKmcn seek/ , 
'I land SLI, 10 I searcb area in the D'IFIS table. I 
~-----+-------------+----------------------------+--------------------------------------1 
I I 6441 IX'29' or X'69', &KEYARG, IIf KEY is specified in the I 
I ,or ICC, Key Length I SETL macro and/or records are I 
I I 7441 I I unblocked, this CCw searches key equal I 
I I I I the prime data area. If GKEY is , 
I I I ,specified in the SETI macro and/or I 
I' I Irecords are blocked, this CCw searches I 
I I I Ikey equal or high the prime data area I 
I I I I for the starting reccrd. I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 046B IX'OS', Pointer to *-16, I'IIC tc *-16. I 
I I I CC and SLI, 5 I I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 1202 IX'06', &ICAREAS, 00, IRead data (block) containing I 
I t IBlock Size I starting record into IOArtEAS. I L _____ ~ _____________ ~ ____________________________ ~ ______________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 107. 

Figure 104. Channel prcgraK builder for ADDRTR -- CCW chain built by $$BSE'I'L (1) to 
find first record in prime data area fer sequential retrieve function. 
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r-----T-------------T----------------------------T--------------------------------------, 
I JCCW Builder I I I 
I Label J Control eode7 I eew Built I E'unction I 
~-----+-------------+----------------------------+---------------------------------~----f 
ISTRI31 S04B IX'31', 2&Filename.S+3, ee, 5 I Search identifier equal the overflow I 
I I I Ichain using the pOinter (CeHHR) in thel 
I I I Iconnon seek/search area in tbe DTFIS I 
I I I Itatle. I 
~-----+-------------+----------------------------+--------------------------------------1 
I I 0640 IX'OS', Pointer to *-8, ee, \'IIe tc *-8. I 
I I I Record Length I I 
~-----+-------------+----------------------------+--------------------------------------f 
I I 6441 IX'29' or X'69', &KEYA~G, IIf KEY is specified in the SETI I 
I I or ICC, Key Length lmacro, this ccw searches key I 
I I 7441 I lequal the overflow chain for the I 
I I I I starting record. If GKEY is s~ecifiedl 
I I I lin the SETL macro, this cew searches I 
I I I I key equal or high the overflcw chain I 
I I I I for the starting record. , 
~-----t-------------+----------------------------+--------------------------------------i 
I I 112e IX'06', 2&Filename.W, SLI, lOIReads data (10-byte sequence link I 
I I I I field) into random/sequential I 
I! I Iretrieval area in DTFIS table. This I 
I" I ccw is executed when the required '" 
I" loverflow record is net fcund in the I 
I I I I cverf lcw chain. , 
~-----t-------------+----------------------------+--------------------------------------i 
I I 1203 IX'06', nOAREAS, 00, IRead data (sequence link field I 
I I I Record Length +10 I plus starting record) into ICAREAS. I 
I' I ,This eew is execcted ~hen the natchingl 
I' I I key is found in the cverflow chain. I L _____ ~ _____________ ~ ___________ • _________________ ~ ______________________________________ J 

1--7 See notes 1 through 7 in Figures 106 and 1e7. 

Figure 105. Channel program builder for ADDRTR -- cew chain built by $$BSETI (1) tc 
find first reccrd in cverflow chain for sequential retrieve function. 
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r---------------------------------------------------------------------------------------, , , 
I~Q!~_1: , 
I , 
'The CCW builder control code references infornation in the DTF DSECT section of the , 
IISMOD assenbly. , , , 
IThe first character of the centrcl code references an operation code at IJHCS~RI. , , , 
'The second character of the ccntrcl code references a data area at either IJHCASAD for, 
'random retrieve function or IJHAHRAA for add functicn. , , , 
IThe third character of the control code references the following information: , , , 
I £Qg~fol_£haf~£!~~ ££W F!~_!ie!g M~~~ing I 
, I 
,0 X'OO' End of CCW Chain , 
,2 X'20' 5LI (Suppress Length Indicator) , 
'3 x'30' SLI and SKIP (Suppress data transfer) , 
,4 X'40' CC (Command Chaining) , 
,6 X'60' ce and SLI , ,7 X'70' ee, SLI, and SKIP I 
,~ X'AO' SLI and ~C (Data Chaining) I 
I C X'CO' CC and DC I 
I I 
IThe fourth character of the control code references a tyte count (length) field , 
lat IJHCRESZ. I 
I I 
INO!~~ : I 
I I 
I&Filename = DTF name supplied by user. , 
I I 
I&Filename.X = X is suffix supplied by D~FIS fcr unique DTF labels. , , , 
I~Qte_1: , 
I , 
,The CCW parameter is located in the ISMOD assemtly. I 
I , 
'The first byte of the pararreter is the command code. I , , 
IThe second byte of the paraneter contains flags with the exception of the chain to , 
Isearch the track index. In this case, the second byte is an indicator to the channel I 
I program builder that the CCW chain is to search the track index. I , , 
'Note~: If the file contains unblocked records, the ccrrrrand code is rrodified to Read I 
IKey and Data, or Write Key and Data. I , , 
INote~: If the verify opticn has not been specified, the command chaining bit is not I 
I set on. I 
I , 
I~Q!~_£: If the file contains unblocked records, the tyte count field ccntains the , 
Iphysical record length plus Key Length. I L ________________________________________________________________________ - ______________ J 

Figure 106. Channel prograrr builder for ~DDRTR -- notes 1-6. 
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r---------------------------------------------------------------------------------------, 
I I 
INot~-1: I 
I I 
I The ccw chains are built by the B-transients, $$BSE'IL and $$B8ETLl. The CCW l:uilder I 
Icontrol code references infcrrraticn in the $$ESETL and $$ESETLl assemblies. I 
I I 
IThe first character of the contrcl code references an operation code at IJHROP. I 
I I 
IThe second character of the ccntrel ccde references a data area at IJEARA. I 
I I 
IThe third character of the control code references the following inforrraticn: I 
I I 
I co~trol_Char~ct~r ~~~~J~g Fi~!9 ~~~ning I 
I I 
lOX' 00' End cf CCW chain I 
I 2 X'20' 8LI (Suppress Length Indicatcr) I 
I 4 X'40' CC (Corrrrand Chaining) I 
I 6 X'60' CC and SLI I 
I I 
IThe fourth character cf the centrcl code references a byte count (length) field at I 
IRELNr. I L _______________ ~ _______________________________________________________________ --------J 

Figure 107. Channel prograrr builder for ADDRTR -- note 7. 

When files are cpened for indexed 
sequential (DrFIS) and the file is on ~ore 
than one volume, all volumes must be 
opened, before processing cf the file 
begins. ~ll labels are checked/written at 
the initial file open. 

Job control accepts label information 
previously supplied on VOL, DLAE, and XTENT 
statements (not valid for the 3330 family> 
as well as information on the simplified 
DLBL and EXTENT staterrents. Jcb centrol 
reads the DASD label information supplied 
on these state~ents, and stcres the 
information on the SYSRES label information 
cylinder. The open monitor logical 
transient, $$BOPEN2, reads the CASD label 
informa tion frcrr, SYSRES intc the label save 
area in main storage for use by the ISAM 
open/close logical transients. See QQS/v~ 
LICCS Volurre 1, SY33-8559, fcr the format 
of-the-SYSRES-DASD label inforrratien. 

The extents in the SYSRES DASD label 
information record are checked for overlap 
on each other. If overlap exists, a 
message is issued, and the job is canceled. 
Checks are rrade to determine if all the 
correct packs are mounted, if serial 
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nurrbers rratch and if any extent limits 
cverlap tbe VTOC. The extents for the 
master index (if specified) and cylinder 
index are checked to deterrrine if they are 
ccntiguous, and the limits are saved. The 
routine checks the prirre data extents for 
continuity, and a check is made for the 
last prime data extent. The overflow 
extents are checked and saved for future 
reference. 

For out~ut, file labels are created and 
written in their appropriate locations and 
sequence, and the extent information is 
inserted in the labels. The fcrrrat-2 label 
for the file is read, and the DTF table is 
updated for each function. A DSKX'IN table 
is created, which is located at the end of 
the rTF tal:le. It contains the lcgical 
unit and cell number for each extent. rhis 
tal:le is used by logical laCS tc reference 
the extent information in the DTF table. 

When the file is clcsed, the fcrrrat-l 
and format-2 labels are t:~dated frc~ the 
DTF tables. Then the open switch is set 
off, and control returns to the clese 
rronitor or to the user. 

Fcr a rrere detailed description of 
DOS/VS latel handling see QQ§LVS_~lOCS 
Vol~~!, SY33-8559. 



Chart 02. ISAM Open 

( From Open 
Monitor, $$BOPEN 

$$BOISOI $$BOIS04 

1. Check OASO label 1. Check extents for 
information for different logical 

extent overlap. unots assigned 
to same physical 
unit. 

$$801502 
, 

1. Check OASO $$BOI505 
assignments and 
extent overlap 1. Save extent 

onVTOC. limits. 

2. RETRVE file 2. Build DSKXTNT 

type? table. 

YES 

~O 
$$801506 

1. Check labels for 
input files. 

2. Create labels for 
r---t' $$BOI503 output files. 

1. Read VOL 1 and 
Format 4 labels. 

2. Save VTOC 
limits . ... 3. End of extents? $$BOIS07 

YES 1. Update OTF 
table with 

NO information from 
Format 2 label. 

4. Overflow type 2. File protect? 
extent; YES 

YES 
~O 

$$BOFLPT 

NO 
1. Put extent 

Information in 

5. Point to 
JIBs to file 
protect OASO file. 

I-. next extent. 
3. Load type 

file' 

NO 

...... YES 
$$BOI508 

$$BOSOal" I--- 1. Initialize fOI 

1. Check for 
the prime data 

duplicete file L in core add 

labels on VTOC. function. 

$$BOIS09 

1. Maontain the 
integroty of the 
independent 

$$BOS003' overflowarea. 

1. Check oncoming 
2. More fi les to 

extents against 
be opened? 

all existing files NO SVC 11 
in the VTOC for to Problem 

- overlap. ....... YES Program 

I 
* Documented In 

F~~~~ OOSIVS LIOCS 
Volume 2, SY33-8560. $$80PEN 
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ISAM OPEN/CLOSE L03IC CHART 02 

For input and output files, the initial 
steps to open a file are the same. The 
SYSHES DASD label inforrraticn is set up, 
and the extents are checked for overlap on 
each other and the VTOC. Then, a check is 
made to determine if all the packs for the 
file have been mounted by checking all 
volume labels against the SYSHES tASD label 
information in the label save area in rrain 
storage. 

If the file is output, the volume and 
format-4 labels are read~ the VTCC limits 
are saved; and the routine is initialized 
to search the VTOC. If the extent limits 
need to be checked against the VTOC limits, 
the sequential disk open routine, $$BOSD08, 
is called in to do the checking. From this 
point, the input/output logic is similar. 
The extents are checked against the SYSRES 
DASD label information, the extent limit 
groups are saved, and the DSKXTN (logical 
unit and cell number) table at the end of 
the DrF table is built. The labels are 
checked, and the extent limits are inserted 
for input files. For output, the labels 
are created and written. The DTF tables 
are updated, and the rcutine returns 
control to the problem program or to the 
open moni tor. 

For input and output files the steps to 
close a file are the same. The format-1 
and format-2 labels are updated and written 
back in the VTOC. Control returns to the 
problem program cr to the clcse rrcnitor. 

QQjec!iY~: To check the DASD label 
information to determine if the extents 
overlap. 

Entry: Frorr the open rronitcr, $$BCPEN. 

~~!!: To $$EOIS02 or to $$EOMSG1 (if an 
error condition occurs). 

~~tho~: This phase determines the address 
of the first and last extent in the SYSRES 
DASD label information in the label save 
area. It determines if this is a creation 
of a file, and turns on an indicatcr if it 
is. The phase then clears the reserved 
field in the SYSRES DASD label infcrmation 
record. 

This phase checks the extent lirrits for 
an overlap condition. If an overlay 
condition occurs, the routine initializes 
message 4240I and fetches the message 
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writer, $$BOMSG1, to write the message on 
SYSLOG. If it is an AtD cr ADDRTR type 
file, this phase comp~tes the number of 
tracks of the independent overflow extent 
limits on either the 2311, 2321, 2314, or 
2319 devices and stores the result. It 
then fetcbes $$80IS02. 

Qfj~ct!y~: To deterrrine if all the ccrrect 
disk packs are mounted, if a DASD has been 
assigned to the file, if the fcrrrat-S label 
indicator is en, and if the extent lirrits 
overlap tte VTOC. 

Ent,!:y: Frcn: $$BOISOl. 

~xi!§: TC $$BOIS03, or to $$BCMSGl (if an 
error condition occurs). 

M~!h2Q: This phase checks to determine if 
a DASD has been assigned to the file. If a 
DASD has not been assigned, rressage 42831 
is initialized and $$BC~8Gl is fetched to 
write the message on 8Y8LOG. If a DA8D has 
been assigned, the VCL1 label is read. If 
no record is found, rressage 42061 is 
initialized and $$BCM8Gl is fetched to 
write the n:essage on 8YSLOG. 

A check for correct pack ncunted is then 
rrade and the format-4 label is read and 
checked. This phase deterrrines if the 
extent lirrits overlap the VTCC. If they 
00, message 42411 is initialized and the 
rressage writer, $$BO~SG1, is fetched. If 
they do net overlap, a check fer rrere 
extents is n:ade. When all extents have 
teen checked, this phase fetches $$BOIS03. 

Ctjeetive: To read VOLl and format-4 
latels as initialization for the VTOC check 
phase, $$BCSD08, and to set up the ccw 
chain and address of the forrrat-4 labels. 

Entry: Frcm $$BOIS02 or $$BCSDC3. 

Exit: To $$BOIS04, $$B08D08 or $$BOMSGl 
(if-no record is found d~ring read). 

Methcd: This phase makes a series of tests 
to determine if entry was from $$B08D03, if 
this is an add type function, if this is 
the last extent, or if this is an overflow 
extent. If an overflo~ extent is 
indicated, this phase reads the VOLl and 
format-4 labels, saves the VTOC lirrits, and 
fetches $$EOSD08 to check the VTCC. If 



there is no overflow extent found, this 
phase fetches $$BOIS04 to ccntinue 
processing extents. 

9£if£t~Y~: To check extents for different 
logical units assigned to the same physical 
uni ts. 

§~!!1: Frorr $$801803. 

EX~!: To $$80IS05. 

Method: rhis E-transient gets the logical 
and-Physical unit assignments for the 
index, prirre data and independent cverflow 
type extents. It checks the extents for 
different logical units assigned to the 
same physical unit. If this ccndition 
exists, the logical unit assignment of the 
extent in the SYSRE8 DASD lacel information 
located in the label save area is modified 
to correct this condition. This process 
continues until all extents have been 
checked. 

liBOIS05: 

QQE~t~Y~: 'Io check the extents for valid 
18AM format, to save extent lirrits and to 
build the D8KXTN table containing the 
logical unit and cell number of each 
extent. 

gntr~: From $$BOI804. 

Ex~t: To $$BOIS06 or to $$BCM8Gl when an 
error condition occurs. 

!:If!!!Q9:: This r:;hase first detemines the 
extent type (overflow, index, or prime 
data), checks the type for validity, and 
branches to the appropriate routine to 
process the extent. If the extent type is 
not for an inder:;endent overflow, index, or 
prime data area, an error message is 
initialized, and the rressage writer, 
$$BOM8Gl, is fetched to write the message 
on 8YSLOG. 

If an index type extent is indicated, 
this phase determines if a rraster index has 
been specified along with a cylinder index. 
If there is a master index and a cylinder 
index, they must be assigned to the same 
physical unit and they rrust ce contiguous. 
If both conditions are satisfied, the 
limits for the rraster and cylinder indexes 
are saved and the next extent is processed. 
If either condition is not rret, an error 

rressage is initialized and the message 
writer is fetched. 

If an overflow type e~tent is indicated, 
this phase saves the e~tent limits and 
cuilds an entry in the DSKXTN table. 'Ihe 
DSKX'IN table is located at the er.d of the 
D'IFIS table and is used cy IS AM to 
reference the extent information in the D'IF 
tables. It oontains the logical unit and 
cell nurrber for each e~tent. 

If a prime data type extent is 
indicated, it checks the first prirre data 
extent upper limit to deterrrine if rrore 
prime data extents are allowed. If more 
prime data extents are allowed, the phase 
cheoks the remaining prirre data extent 
lirrits fcr contin~ity, and checks for the 
last prirre data extent. 

After all extents have ceen processed, 
this phase checks the inde~ exter.t sequence 
nurrbers and fetches $$BC1806 for execution. 

ctjf£tive: For input files, checks 
format-l labels and stores extent 
inforrration in them. For output files, 
creates format-l and forrrat-2 labels and 
stores extent information in forrrat-l 
labels. 

g~!E1: From $$801805 or $$BCDSMW. 

Exit: To $$B01807, $$BOBSMW, cr $$BOMSGl 
I~an error condition occ~rs. 

Method. If this is an input file, this 
phase-sets up the 44-byte file name from 
the SYSRES D~SD label infcrrration as the 
key, and reads the matching format-l label 
from the V'IOC. It checks the ferrrat-l 
label, rroves the e~tent lirrits inte the 
latel, writes the updated format-1 label in 
the V~OC, and increases the velune sequence 
nurrber by ene. It continues processing 
until there are no more extents. 

If this is an o~tp~t file, this phase 
creates a forrrat-1 latel and then a 
format-2 label. For a descripticn of the 
forrrat-l label and the format-2 label see 
DC§/V8 1IOC8 volum~_1, SY33-8559. 

After creating the format-l and format-2 
latels, the phase increases the vclurre 
sequence number and continues processing 
until there are no more e~tents. 

If this is a mi~ed inp~t/cutp~t file, 
the phase updates the format-l label and 
writes it tack in the VTOC. 
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For a~ extend file, the fcrrrat 1 label 
is checked for the data security indicator. 
If it is on, and the daua security message 
has not been issued, it is issued via a 
fetch of $$BODSMW. 

For a create file, the format 1 label is 
built with the data security indicator on 
if data security has been requested. 

~$BOIS07: ISAM open, Phase 7 Charts MA-MC 

QQjecti~: To read the format-l and 
format-2 labels for this file, and update 
the DrFIS table for each function. 

Entry: From $$80IS06 or $$BCRTV2. 

~~i~: To $$EOISOS, $$EOIS09 (for load-type 
file), $$BOFLPT (for file protection), or 
to $$80MSGl if an error conditicn cccurs. 

~~ho~: For a load-create type file, this 
phase moves the ~rime data up~er limit from 
the extent save area to the ~TF table and 
checks for file ~rotection. If there is 
DASD file prctection, this phase fetches 
$$BOFLPT. If file protect is not 
specified, this phase fetches $$BCIS09 to 
write an EOF record at the beginning of the 
independent overflow area (if specified). 

For all other type (load-extension, add, 
retrieve, and add-retrieve) files, this 
phase reads the VOL, fcrmat-l and format-2 
labels, updates the DTF table for each 
function and moves extent inforrration from 
the save area to the DTF table. It then 
checks for file protection, and load-type 
file. If there is file protection, 
$$BOFLPT is fetched. If there is no file 
protection and it is a load-type file, 
$$BOI809 is fetched to write an EOF record 
at the beginning of the independent 
overflow area (if specified). If there is 
no file protection and it is not a 
load-type file, $$BOISOS is fetched for 
execution. For add and add-retrieve files 
which are already open, a check is made for 
the track hold specification. If HOLO=YES 
is specified, $$BOMSGl is fetched to print 
out error message 691 FILE IS OPEN FOR ADD. 

lliQ!§.QS: ISAM OpenL-Phase S Charts MD-ME 

ObjeEti~: To build CCW's in the high 
order bytes cf IO~REAL, and to u~date the 
prime-data in-core add section of the DTF 
table. 
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Entry: From $$BOIS07 cr $$BOFLPT. 

Exi~: To $$80IS09 or to $$BOMSGl if an 
error ccndition occurs. 

Method: This phase determines if the 
prime-data-in-core add fUnction is 
specified in the DTFIS table. If it is 
specified, this phase increases the size of 
IOAREAL (output area used for lcading cr 
adding records to a file) to permit the 
writing and reading of more than one 
physical record on or frorr a DAS~ (Direct 
Access Stcrage Device) per E~CP (Execute 
Channel Program). 

The phase first calculates the maximum 
number of prime data records that can be 
read into or written frorr rrain stcrage at 
cne tirre. It then calculates the starting 
address of the CCW build area in IO~REAL 
and aligns this address cn a dcuble-wcrd 
boundary. It builds the following CCW's to 
write and read more than one physical 
record ~er EXCP. 

1. For a write: 

r-----------------------T-----------------, 
I I I 
IA. CCW X'31', Pointerlsearch identifier I 
I to IOAREAL, lequal the prime I 
I Command Idata reccrds in I 
I Chaining, 5 I IOAitEAL. I 

~-----------------------t-----------------~ 
I I I 
IE. CC~ X'OS', PointerlTIC to *-8. I 
I to *-S I I 
~-----------------------t-----------------f 
I I I 
IC. CCw X'OS', PointerlTIc tc address I 
I to Read CCW's lof read CCW's I 
I (see 2) lin DTF table. I 
~-----------------------t-----------------f 
I I I 
ID. CCW X'OD', pointerlWrite key and I 
I to Key Field Idata of prime I 
I of I01\REAL, Idata reccrd in I 
I Corrrr,and I ICAREAL. I 
I Chaining, Ke~ I I 
I length + Block I I 
I Size I I L _______________________ ~ _________________ J 



2. For a read: 

r-----------------------T-----------------, 
I I I 
IA. CCW X'31', pointerlsearch identifier) 
I to seek/Searchlequal the prime I 
) Address Area, Idata area using I 
I Command Ithe pointer, I 
I Chaining, 5 ICCHER, in the I 
I I seek/search I 
I laddress area in I 
I I the DTF table. I 
~-----------------------+-----------------~ 
I I I 
lB. CCW X'08', pointerlTIC to *-8. I 
I to *-8 I I 
~-----------------------+-----------------~ 
I I I 
IC. CCW X'lE', pointerlRead ccunt, I 
I to IOAREAL, Ikey, and data of I 
I Conmand Iprine data record I 
I Chaining, I into ICAREAL. I 
I 8 + Key I I 
I Length + I I 
I Blcck Size I I L _______________________ ~ _________________ J 

This phase continues to tuild the CCW's 
for a read or a write until the count for 
the m~ximurr. nunber of priroe recerds in main 
storage reaches o. This count is reduced 
by 1 each tine the CCW's fer a prine data 
record are built. 

~he C~W's built for a read or a write 
are preceded by a long seek CCW and TIC to 
either 1 or 2 depending on the operation to 
be performed. When the last read CCW is 
built, its flag field is set to 0, 
indicating the end of the CCW chain, and 
$$BOIS09 is fetched to search the 
independent cverflow area (if specified) 
for the EOF record. 

objective: 

• For a load-type file, to write an EOF 
record at the beginning of the 
independent overflew area. 

• For an add-type file, te search the 
independent overflow area for the EOF 
record. 

~~tr1: Fran $$EOIS07 cr $$EOIS08. 

Exit: To the TES processor, $$BOPEN, to 
$$BOIS10, or to the prcblen prcgrarr. 

Method: This B-transient first determines 
if the file has an independent overflow 
area. If there is no independent overflow 

area specified, a test for a load-create 
type file is made. If it is a lead-create 
type file, a test for rr.ore files to be 
epened is rrade. If more files are to be 
opened, $$BOPEN is fetched fer executicn. 
If nc rrore files are to te opened, control 
is returned to the problen pregran. If it 
is net a lead-create type file, $$EOIS10 is 
fetcted for execution. 

If an independent overflo~ area is 
specified, a test for file type is made. 
If it is a retrieve or load-extend type 
file, control is ret~rned to either the TES 
processer ($$EOPEN) if mere files are to be 
opened or to the problen progran. 

If it is a load-create type file, an ECF 
record is ~ritten at the beginning of the 
independent overflow area and a test is 
rr.ade to determine if a ne~ independent 
overflew extent has teen specified. If it 
has not teen specified, the nunber of 
tracks in the independent overflow area is 
calculated and stored in the D~F table and 
control is returned to either the TES 
processor ($$EOPEN) if more files are to be 
opened or to the problen progran. If a new 
everflew extent has teen specified, control 
is returned to either the open nenitor or 
to the pretlero program. 

If it is an add-type file, the 
independent overflow area is searched for 
the EOF record. When the EO~ record is 
found, the number of tracks in the 
independent overflow area is calculated and 
stored in the DTF table, the last prirre 
updated, and $$80IS10 is fetched to 
validate the last prime data reccrd 
address. 

$$EOIS10: ISAM opellL-1ntegf~~ Phase 2 
Charts MJ-MK 

Ctjective: To validate the last prime data 
record address by scanning the prime data 
area for the end-of-file (ECF) recerd. 

Entr1: Frere $$80IS09 • 

Exi!: To the TES processer, $$BOPEN, er tc 
the prcblerr program. 

Method: ~his routine searohes fcr the EOF 
record in the prime data area. When the 
ECF record is read, the last prime data 
record address is saved in the DTF table 
and control is returned to either the TES 
processor ($$EOPEN) if more files are to be 
opened or to the problem prograrr. 
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2~i§~!1Y§: TO close the file by u~dating 
the format-1 and format-2 labels with 
information fron: the DTFIS table. 

Ent~y: From the close monitor, $$ECLOSE. 

Exit: ro the problem program or to the 
close monitor, $$BCLOSE, if more files are 
to be closed. 

~etho~: If a load-create type file is to 
be closed, this phase updates the format-1 
label with information from the DTFIS 
table, an~ writes the updated label back in 
the vroc. It then updates the ferrrat-2 
label with information from the DTFIS 
table, and writes the updated ferrrat-2 
label back in the VT02. 

For all ether type files, this ~hase 
updates only the format-2 label with 
information from the DTFIS table. It then 
writes the updated forrrat-2 label tack in 
the VTOC. If more files are to be closed, 
the close rr.cnitcr, $$BCLOSE, is fetched. 
If no more files are to be closed, control 
returns to the problerr program. 

2~i§~t1Y§: To open the RETRVE ~art of the 
DTFIS table by reading the format-l label 
to get inforrration needed fcr the table. 
To ensure that the correct pack is mounted. 

• From the open monitor, $$BCFEN2. 

• From the data security message writer, 
$$BODSMYi. 

• From $$BORTV2 if a new extent cn a 
different logical unit has been found. 

g!!t§: To $$BORTV2 upon normal corrpletion. 
To $$BCFLPT for DASD file protection. To 
$$BOMSG1, if messages are tc be written on 
SYSLCG. ro $$BODSMW to write the data 
security message. 

~~thQ~: This phase first inserts the 
address of the CCW chain in the CCB, and 
relocates the ecw data addresses within the 
transient area. A test is then rrade to 
determine if entry was made to this phase 
fron: a phase other then $$BOPEN2. If so, 
control branches to a predetermined 
location within this phase. If nct, 
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processing continues in-line. Next, this 
~hase ccrr~ctes the length of the incerring 
CASC label information and gets the address 
ef the first extent. The phase sets the 
first byte of the cell n~rrber in each 
extent to O. The first-time switch is set 
on, and a check is made fcr the ex~iraticn 
date in the DASD label inforrr.ation. If the 
expiration date is not present, this 
routine gets the retenticn pericd fer the 
DASD labels and finds the ex~iratien date. 

The VOLl label is read and a test is 
made to determine whether the extent serial 
nurrber was omitted in the extent card. If 
not, a check is made to determine if the 
correct pack was mounted by cerrparing the 
velurre serial number with the extent serial 
number. If equal, the ccrrect ~ack is 
rreunted. If not equal, the wrong pack is 
mounted, and a message is issued te that 
effect. 

If the extent serial number was omitted 
and this is the first tirre thrcugh the 
reutine, tte serial number of the first 
volume is inserted in the DA~D label 
inferrratien in the label save area. 

The forrrat-4 label is read and the vroc 
limits are saved. The fcrrrat-1 label is 
then read and checked for the data security 
indicator. If the file has net been 
cpened, $$EODSMW is fetcbed to print the 
cata security message. After deterrrining 
the nurrber of extents in forrrat-1 label and 
getting the address of the first extent, 
this pbase fetches $$BOR~V2 for execution. 

Cbj§£tives: To open the RETKVE part of the 
CTF'IS tatl e by reading the f crrra t - 2 late I 
te get infermation needed for the table. 
To insert entries in the DSKXTN table 
lecated at the end of the DTF table. 

~nt~y: From $$BORTV1. 

~xi!.§: To $$BOIS01 upen nornal cerrpleticn. 
Te $$BOFLPT fer DASD file prctection. Tc 
$$EOMSG1 if messages art to te written on 
SYSLOG. To $$BORTV1 if a ne~ extent cn a 
different logical unit is found. 

~ethod: This phase first inserts the 
address of the CCW chain in the eeB, and 
relecates the C2W data addresses within the 
transient area. A test is then made to 
determine if this phase ~as entered frerr a 
phase ether than $$BORTVl. If it was, 
control branches to a predeternined 
lecatien within this phase. If it was not, 
processing continues in-line. 



~his phase then gets the address of the 
first extent in the format-l label ana 
tests to determine if an extent is present. 
If an extent is not present, contrel 
branches to read the format-2 label. If an 
extent is present, a test is made to 
determine if the first prime data extent 
switch is on. If it is on, an entry is 
made in the DSKX1N table. If it is not on, 
a test is made to determine if the extent 
is a prime data extent. 1f it is a prime 
data extent, the extent sequence number and 
the extent lower limit are saved and the 
first prime data extent switch is set. 

lhe routine then makes an entry in the 
DSKXTN table fer-each extent. Only three 
extents are possible per volume for an 
indexed sequential file: the 
master/cylinder index area, the prime data 
area, and the independent cverflew area. 
Each entry in the DSKXTN table is four 
bytes, containing two bytes cf the logical 
unit and two bytes of the cell number. lhe 
location of the entry within the table is 
determined by multiplying the extent 
sequence number by 4, and adding the result 
to the starting address of the table minus 
4. If the DSKXTN table is full, an error 
condition exists and a message is issued to 
that effect. 

After the DSKXTN entry is made, a test 
is made to determine if the file-protect 
option has been specified. If it bas, the 
routine sets up the extent for file protect 
and fetches $$BOFLPT. 

If the file-protect opticn has not been 
specified or if this phase was entered from 

$$EOFLPT, this routine gets the address cf 
the next extent in the format-l label, and 
ehecks te determine if all extents in the 
label have been processed. If they have 
not been processed, control returns to 
process the next extent. 

when all extents have been processed, 
the first time through B-transient switch 
is checked. If on, the switch is set off 
and a test is made to determine ~hether 
this is the first volUme. If it is not the 
first volume, an error message is issued. 
If it is the first volume, a test is made 
tc determine if the format-2 pointer is 
present in the format-l label. If it is 
not present, an error message is issued. 
If the format-2 pointer is present, the 
format-2 label is read, and the master 
index and cylinder index lower limits fren 
the label are saved. 

A cbeck is made te determine if all the 
extents have been precessed. If they have 
not been processed, this rcutine scans the 
EYERES rAsr label information in the label 
save area to find the next extent en a 
different logical unit, cr the end of the 
extents. If a new extent on a different 
logical unit is found, control returns to 
$$BOR~Vl to read the vel~me label and 
precess the extents for that logical unit. 

When all extents have been precessed, 
this phase sets the file-protect option 
indicator off Cif it is cn) and exits te 
phase $$EOIS07. 
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EXPLANATION OF FLOWCHART SYMBOLS ------------------------------ -
DESCRIPTION 

•• ••• Al· ••••••••• • • • • • PROCESS • 
• .S2 • • • ••••••••••••••••• 

•• ••• SI·.· ••••••• 
.LABELI SW. .-.-.-.-.-.-.-.-. • • • SUBROUTINE • • • ••••••••••••••••• 

•• C1 ••••••• • • • • • PREPARATION • • • • • ••••••••••• 

·.·.·01 •••••••••• · . . .. • .PREDEFINED •• 
•• P~OCESS •• 
• • • • · . .. .. ••••••••••••••••• 

···El··· •••• • •••• 

• INPUT/OUTPUT 
• • 

••••••••••••••••• 

.•. 
Fl •• 

• * *. • * •• 
•• DECISION •• 

*. .* .. .. .. .. 
• 

.... Gl········· • • • TERMINAL • • • ••••••••••••••• 

•••• • • 
• C2 • • • •••• 

••••• ·SD • 
• 04. • • • 

FILINPT 

• 

A group of program instructions that perform 
a processing function of the program. The 
label. if any. is shown above the block. 

.B2 
IF ANY ADDITIONAL EXPLANATION IS 
REQUIRED f ITS LOCATION ON THE CHART 
IS IDENT FlED SY AN ASTERISK AND 
THE BLOCK II). 

Description or title of a routine that Is detail· 
ed on another flowchart. The starting label 
of the routine and the flowchart I D appear 
above the stripe. 

An instruction, or group of instructions, that 
changes portion of a routine or initializes a 
routine for a given condition. 

A group of operations not detailed in the 
flowcharts in this manual, such as user rou­
tines. 

Any function of an input/output device or 
program, usually branching to an 1/0 routine 
to perform the function stated in the block. 

Points where the program branches to alter~ 
nate processing. besed upon variable con· 
ditions such as program switch settings and 
test results. 

The beginning or end of a program or routine. 

On.page connector. An entry from or an exit 
to another function on the same flowchert. 
The location in the connector identifies the 
block to which entry on a chart is made. 

Off·page connector. An entry from. or exit 
to, a given point on another flowchart. The 
characters in the connector identify the chart 
and block to which or from which control is 
passed. The corresponding label. if any. is 
pl.oed outside the outgoing connector. For 
mu Itiple entries. an asterisk is placed in the 
connector and the locations from which 
control I. passed are listed nearby. 
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EXAMPLE 

••••• • • ••• • • • 

.. REFERENCES 
TO SJB4' 
S804, 8CB2 
BLJl 

START X 
··.84····· .. ••• .. •• .. READ • A RECORD • • 

• •••••••••••••••• 

x .•. 
C4 •• • •••• C5 •••••••••• 

•••• .ERPT'I SG. 
.* ... YE S *-*-*-*-*-*-*-*-* *. ERP:OP .-•••••••• x* • •• •• • ERROR ROUTINE. 
*..* * • * •• * ••••••••••••••••• 

• NO 

ic 
·····04.· •••••• •• · .. • PROCESS • .. THE RECORD • • • · .. • •• Oo ••• Oo ••••••••• 

X 
USEX15 ••• 

x •••• • • 
• 1;4 • • • •••• 

E4 •• • •••• E5 •••••••••• 
.* *. • * * • .* USE~ •• YE 5 • • * * 

•• OPTION •••••••••• X. USE~ ~OUTINE •• 
*. .* • * * * *..* • * * • •• •• • •••••••••••••••• * NO 

· . • X ••••••••••••••••••••••••• 
X 

RECAl T .*. F4 •• ..F5 ••••••• .*.. • • 
•• RECORD •• YES .. Mn01FY • 

•• ALTEPED •••••••••• X. DP1NT • 
•• •• .TNSTRUCTIONS • •••• • • * •• * ••••••••••• 

• NO • ••• • •• 
• G4 •• X. • * * .x ••••••••••••••••••••••••• •••• X 

RlCPRO .Oo. 
G4 •• .. . . 

..AlL RECORDS •• NO 
•• PROCESSfD •••••• *. .• •. .* ••• * 

• YES 

X •••• H" ••••••••• • • • END-OF-JOB • • • • •••••••••••••• 

x ••••• • Rl • 
• AI· •• 

* PR1NT 



Chart AA. :CAMOI::: Input/outfut Macros 

****Al********* ... DAMOO ., 
,.. ] NPUT lOUT PUT ... 
... MACROS ,.. 
*.*.****.* •••• * 

IJIEOF 
*****42********** * SET LENGTH • 
• IN READ KEY 4= 

••• x* AND DATA • 
.. CCW TO I .. • • • **************** 

**** · ' . .. B2 *.X. 
• o. • **** • 

IJIAFT 
*****A3********** _INSERT CCHH IN • 
*OTF FROM USER'S* 

••• x* IRK REF FLO *' 
*SET Reo NO. TO *' 
*ZERO IN OTf fLO* 
************.** •• 

x X 
**S1***** •• 

.IJIRON X 
*****d2********** .*. 83 *. IJ IPSI 

***8"t************ 
... MODIFV to 

lie MACRU .. 
... SWITCH FOR ... 

... PROPER .. 
... MACRO ... 

*********** 

IJISTO X 
·*·*·el******··** * STORE. USEk'S ... 
.. REGISTERS IN ... 
... SAVE AREA ... 
... SPECIFIED BY ... 
.. USER'S REG .. 

*********.******* 

IJISTRT X 
**01******* • • ,.. RESET ... 

.. ERROR BYTE IN * * OTF TABLE ... • • 
*********** 

x .0. 
E! *. .* *. 

* UPDATE .. * RECORD .. * LENGTH * * REGISTER * * BY 8 .. 
****************. 

**.* o o • 
.. C2 *.x. 
" " • **** • 

.IJIRZC. X 
*****C2********** * GET ADDRESS * 
• OF CHANNEL 0 * PROGRAM * .. BUILDER * * STRING * 
***************** 

X 
*****02********** *IJIO\lP AG* 
*-*-*-*-*-*-*-*-. * CONTROl * * SEEK • 
o 0 

***************** 

X 

.* RZERO *. YES .. 

*****E 2********** *IJIBLO AJ* 
*-*-*-*-*-*-*-*-* * BUILD CCW * *. RECORD ......... .o .o .... 

*. .* * STRING .. *. .* • * * •. * ***************** o NO 

x x 
• 0. ." . 

Fl *. F2 •• 
.* *. .* WR ITE *. 

.* *. .* WRITE *. NO o *. RZERO .* •....... x 
SVC 0 
EXCP 

READ RO *. .* * * *. .* * .. * .. YES 

:IJIZER x 
*****C3********** *PUT ceHHO FROM * * OTF IN COUNT * * FIELD AND RE- * * INITIALIZE * *TRACK CAPACITY * 
***************** 

X 
*****03********** * INSERT LUW * 
*STORAGE ADDRE!)~* 
*ANO LENGTH OF ti* * IN PROPER * * ERASE CCk'S * 
***************** 

x 
**** * * .. H2 * - . * •• * 

***************** 

X 
*****C4********** 
* * '* * *' '* SVC 7 * * * * WAIT * * * *IF FU::IotUIRED* * 
* .. * * ***************** 

X 
*****04********** * GET DATA * * LENGTH + * * KEY l ENGIH * * RECURD HJ * * BE wRITTEN .. 
***************** 

IJI SilK X 
*'****E"t********** * CALCULATE * 
.. NUMbER Of * 
.. BYTES * '* REMAIfdNG ON * * TkAeK * 
***************** 

:IJINRM .~. 
**F3******* F4 *. * SET NO * .* SPACE *. 

•• ., .. YES .* AFTER *. YES • '" ROOM FOUND '" '{I:~ .* REMAININ~ *. *. EOF .* ..... *. OR WRITE .* ..... . * BIT ON IN *X •••••••• *. ON TRACK LT .* *. .* *. .* * •. * o NO 

IJIWRU X 
**.**Gl *.* ••••• ** o 0 
... GET UNDEFINED ... 
... RECORD lENGTH * 
... FROM USER * • * 
***************** 

IJIFXL X 
**Hl******* 

*SET RECORD ... 
.LENGTH TO MAX. 

... AND SET WLR * 
... BIT IN DlF ... 

... TABLE ... 

*********** 

IJIMXK X 
*****Jl********** .STORE OAT A ANO * 
... KEY LENGTH IN ... 
*RO OAT A AND RD * 
... KEY AND DATA * 
.. CCW'S * 
************* .... ** 

x 
**** • • .. 82 * 

• 0 

**** 

x 
**** • • * C2 * * 0 
**** 

*. RZERO .* *. .* * •. * * NO 

X 
*****G2********** * INSERT .. * CtHH FROM * *TRACK REF F IELD* * AND RCD NO-l * * IN DTF * 
***************** 
**** 

* ' . .. HZ *.X. 

• * IJIOOM** • 
IJIRND X 

***H2*.**** •• ***. 

" SVC 0 
EXCP 

***.************* 
• 

* OfF TABLE * "'. RECORD .* 
* * *..* *********** * •• * • NO 

IJI SUBRS X 
*****(;.4********** * CALCULATE * * NUMBER OF * 
*SYTES REMAINING*' 
*ON TRACK AFTER * 
"RCD IS WRITTEN' 
***************** 

X 
*****H4********** * STORE NUMBER * * OF UNUSED * * BYTES IN * * RO WR ITE * * AREA * 
***************** 

:X •••••••••••••••••••••••• : 
IJITRHLD x 

*****J 2* ** ** ***** .. * SVC 36 * * * * FR EE * * •• TRACK '* .. * *IF REQUIRED* * 
.. * * * ***************** 

IJIWND X 
****K2********* * RETURN TO * * PROBLEM .. * PROGRAM * 
*************** 

X 
*****J4********** 
o * OGET ADDRESS OF • 
'" CCW BUILDING * * AREA * 
o * 
***************** 

x 
**** • • * AS * • * 
**** 

* 

**** o 0 
'" AS .. o • 
**** 

IJILCH X 
*****A5********** *IJI8LD AJ* 
*-*-*-*-*-*-*-*-* .. BUILD CCW * 
'" STRING TO * * WRITE AFHR • 
***************** 

IJIPRI ic 
*****b5********** * GET PRE\lluUS * 
: u:5~¥~D B~DI, : 
* AND STOR£: IN * * RO WRI IE AREA * 
*** •• ************ 

ic 
*****C5********** 
• 0 * GET 110 * * AREA ADORE S5 * * FROM CCri * 
• 0 ***************** 

X 
*****05********** * PUT C tiH * * FRlIM EK * * IN * 
- ~ 0 
• A • ***************** 

X 
*.***ES********** 
'" INITIALIZE * * COUNT FII:LD '" * IN I/U * * AREA * 
* * ***************** 

X 
*****F5********** * SET KEY AND * 
*DATA LENGTH TO * 
'" ZERU IN CuUNT * 
'" FIELD '" * If REQUIRED * 
***************** 

x 
**** 

* " • H2 * o • 
**** 
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Chart AB. DAMOD: WAITF Macro (1 of 4) 

186 

****Al********* '* DAMOO *' * WAlTF MACRO * 
* * 
*************** 

IJIWTM X 
***** Bl********** 
* * *' STORE +: *' us ER *' "* REGISTERS *' • • 
***************** 

*A2 
DAMOO MACRO 
PI\RAMETER 
OPTION -- DECI SlON 
DOES NOT APPEAR 
IN AN ASSEMBLY 
liSTING. 

:x ............................................ .. 
x 

Cl .*. *.. *****C2********** .* *.. ... ... .. .. 
.. * 110 *. NO *.. svc 7 ... .. *. COMPLETE .* .......... X*.. WAIT .. ... .... .* * ... .. * *..* * ... ... * 

* •• * ***************** * YES 

x .. *. LJIXTFD 
ul *. *****02********** . * IS *. .. PUT SECOND *' .* RECORD *. NO '* ERROR BYTE .. * .. OUT OF EXTEro.jT.* ........ x* FROM CCB INTO '* *.. ARI:A.t< .. USER ERROR .. *..* ... STATUS IND '* 
* •• * ***************** .. YES 

X x .*. **El***"'*"'* E2 *. *****E3********** 
... SET BYTE *' .. * *. * * ... 2 OF ERROR * .* END *. YES * GET * 

.. INDICATOR '" * TO ZEROS *' *. OF .* •••••••• x* LOCATION * 
*.CYLlNDER .. * * SEEKADR+3 * • • *. .. * * * 

********"'** * .. * ***************** * NO 

x x X . *. IJINRTO .*. .*. 
Fl *. . * *. 

YES.* IDLOC -= *. .... *. BLANK .* *. *AZ .* *. .* * •• * * NO 

x 
• *. 

G1 *~ 
.. * *. • * IDLOC *. YES *. SPECIFIED .* ..... *. IN OTF .* *. .* * ... * * NO 

: ................ x: 

X 

x 
**** 

* * * F5 * 
* * 

**** 

f 2 *. F3 *. .* NO *. .* *. .* RECORD *. YES NO.* END *. 
*FOUND OR TRACK.* •••• X •••• *. OF .* *. QVfRRUN .. * *. VOLUME • * 

*...* *...* * .. * * •• * * NO * YES 

x . * . 
G2 *. . * * • .* INCORRECT *. NO .. *. lENGTH • * •. x. 

*. .* *. .* * •• * * YES 

IJIEOV X 
**G3******* * SET END * * OF VOLUME * * BIT IN USER'S" 

*ERROR STATUS. * INDICATOR * 
*********** 

:x ............ : 

X 

**** 
* * * A4 * * * 

**** 

x .*. 
A4 *. .* *. 

YES.* IDlOC = *. .... *. BLANK .* *. =OIA2 .* *. .* * •• * * NO 
**** *AC * • * HI * .. X. 
* * 

· **** .IJINEF 
x .*. 

84 *. .. .* * .. 
• NO.* IDLOC *. •• X.*. SPEC.IFlED .* 
x 

***** *AO * * E2* 

• * • IJjJ(.K 

* .. IN OTF .* 
*. .* * .. * * YES 

x .* . 
04 *. .* * . .. * END * .. YES *. OF .* ................... . *. fILE .* *. . * 
* •• * 

• NO 

X 
*****E4********** 
* * * GET * * ADDRESS OF * * IDLoe * • * 
***************** 

x .* . 
F4 *. 

..* * . 
NO.* RECORD *. 

..... It'. FOUND .* 
x 

**** • * 
* F5 * • * 
**** 

*. .* *. .* * •• * * YES 

x 
.* . 

G4 *. .* * . .* READ *. NO 

* REFERENCES 
TO ABF5: 
ADD2f ADHI 
ADK3 

**** 
* * . * .t *.x. * • 
**** .. 

IJIDUMY X 
*****F5********** 
* PLACE * 
* DUMMY * ..x* RECORD IN * * IDlOC * • * 

• ***************** 
**** • * * F5 * * • 
**** 

IJIRTER X 

*. KEY .* .•.. 
*****G5********** * MOVE ERROR * 
* BYTES TO * * USERIS ERROR * * STATUS * *. .* *. .* * ... * * YES 

x .*. 

* lNOICATuR * 
***************** 

x 
***** 
*AD * * D5* 

*****Hl ********** * MOVE * 
**HZ******* *****H3********** H4 * .. • * 

* ERROR CODES * * TO US ER * * ERROR STATUS * * INDICATOR * 
***************** 

x 
***** *AO * * 05* 
* * * I J nOM 

* SET * 
* INCORRECT * * LENGTH BI T * * USERS ERROR * 

*STATUS IND * 
*********** . . 

:Xe"~""~"~""~ 

X 
IJIFRM .*. 

J2 *. .* *. .* END * .. NO *. OF .* ..... *. FILE .. * *. • * * .. * * YES 

x .*. 
K2 *. .* * • • * FE OVO *. NO • *. = YES .* .. X. *. *A2 .* *. .* * •. * * YES 

x 
***** *AC * * Al* 
* * * 

x 
**** 

* * * A4 * • * 
**** 

DCS/VS LIOCS Volurre 3 LAM and IS~M 

* MOV E ID * .* *. * * OF CURRENT * YC:S .* UNDEFINED *. * RECORD TO *X .......... *. RECORDS AND .* I JITOM 

* IDLOC * *. SRCI+t .* * * *...* 
***************** *.. .* * NO 

:x .............. : 
: •••••••••••••••••••••••• x~ 

IJIYID .*. 
J4 *. *****J5********** .* *. *UPDATE SEEKADR * .* END *. YES * TO NEXT CYL.. * *. OF .* ........ X'* AND INSEkT * 

*.CYLINDER .* * NEW ADDRESS * 
*..* * IN IDlDC * *. .* ***************** * NO . . xx ......................... . 

***** 
*AD * 
* 61* 
* * * 



Chart AC. Cl\MOC: WAI~F Macro (2 cf 4) 

** ••• 
*AB * * KZ* •• • 

x .'. Al * • . * *. 
YES .* READ KEY * . ... . *. ISSUED .* *. .* *. .* * •• * • NO 

x .0. 
Bl ' • . * * • 

• NO .* •. 
• X •••• KEYLEN = 0 .* 

*. .* *. .* * •• * ., YES 

X 
*****C1********** • • ... POINT 10 seEK *' * ,ccw * * 0 

• * ***************** 

X 
*****Dl********** 
* * * GET ADDR Of * * SEARCH FIELD * 
• * * * ** *************** 

:IJIREAD x 
*****El********** * * * ., * *svc 0 READ ..... * * COUNT OF *' * *' *EOF RECORD *' * 
'" *' *' * ***************** 

:IJILADR x 
*****f 1********** 
* * * LOAD AODR OF * * COuNT H.EAD *' 
• * * • 
***************** 

x .*. (,1 *. **G2******* .* *. * * .* ONE *. YES ., SET FE:OV *' *. BYT E KEY .* ......... X. S.wITCH .1\ 

*. .* * * *..* ... * 
* •• * *********** * NO 

: ............. x: 

IJI~OFl X 
**Hl******1OC * • * seT END OF * * FILE SWITCH * • * 

* * *********** 
:x .......................... : x 

**!Ie.* 
*A8 * * 84* • * 

* IJ INEF 
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Chart AD. I:AMOD: wAITF Macro (3 cf 4) 

188 

*"''''*''' "'AS '" * J4* 
> * . 
x .>. 

Bl *. .* "'. YES .>Ie RELTRK = *. 
e ••• *. BLANK .* *. *62 .* *. .* 

>Ie •• * 
> NO 

x .>. :IJINID 
C1 *. .'" "'. 

*B2 
DAMOO MACRO PARAMETE:R 
OPTION - DECISION DOES NOT 
APPEAR IN AN 
ASSEMBLY LISTING. 

.* RELATIVE *. YES *. ADDRESSING .>Ie •••• 
"'.SPEC. IN .>Ie *. OTF .* * •• * 

> NO 

x 

x 
*"'''''''* *AE '" 
'" 81* 
> * 
* 

.*. .*. 
01 *. D2 "'. .* *. .* "'. • * RECFORM *. NO .* *. YES *. UNOEF .* ........ X"'. EOV .* ......... .. *. *82 .* *. .* x 
*..* *..* **"'*'" **** > > >Ie •• * * •• * *AS * 

'" YES '" NO * F5 * *' E3 * , . 
x .>. 

E1 *. 
.* "'. 

NO .* *. ..... *. EOV .* 
*.~. .*~* 

* •• * x 
"'''''''* > * '" YES 

'" E2 '" * • 
"'**'" x 

• >. 
Fl *. 

• * "'. 
NO .. '" RECFORM "' .. .... *. UNDEF .* *. .* *. .* * •• * 

'" YES 

x 
• >. 

Gl *. .. .* "'. 
.YES .* "'. 
• X •• *. SCRHM .* 

*. .* *. .* "' ... * > NO 

x 
• >. 

Hi *. .. .* *. 
• YES .* t: .. 
x ••• *. READ .* , 

"'''''''*''' *AS * * F5= 
> > 

> 

*. . >Ie *. .* * •• * 
'" YES 

X 
*****Jl********** > > 
'" GET '" * USER'S '" 
'" IDlOC * , * 
**************,..** 

X 
*****Kl********** > > 

**** • * • * • • **** * * *.x. * REFERENCES * * Hl AOE2: 
**** • AB84, AEE4 

X IJIJCK X 
*****E 2********** * MOVE ERROR * 
* BYTES TO USER * 

• .x* ERROR STATUS * 
* INDICATOR * , * 

• ***************** 
**** , . 

'" EZ * • * 
**** 

X 
*****FZ********** * SAVE SETTINGS * 
*FOR WlR AND NO * 
*ROOM FOUND, AND* 
* ALL BITS IN * 
* SECOND BYTE * 
***************** 

x 
.> • 

G2 *. .* UNDEF *. 

*****E3********** 
> > * INCREMENT *' * RECORD 10 '" 
> > 
> * 
***************** 

x 
.> • 

F3 *. 
• * * . 

YES .*ACTUAl 10 =*. 
... oo*. SEARCH ID .* 
x 

**** 
* * * A4 * • > 

**** 

*. .* *. oo* 
* •• * > NO 

X 
**G3******* 

> * .* RECORDS *. NO *. SPECIFIED .* •... *. IN DTF .* 
* SET * * NRF BIT * 
> > 

*. .* * •. * * YE S 

x . ' . 
HZ *. 

• * *. 
NO.* RECFORM *. · .. *. = UNOEF .* *. *B2 .* 

x 
**** • • * F4 * 

> * 
**** 

*. .* *. oo* * YES 

x .>. 
J2 *. .* *. 

> * 
*********** 

x .* . 
H3 *. .* * • 

• NO.* IDlOC *. 
oox •••• *. OMITT ED .* 

*. .* *. .* * •• * * YES 

X 
**J3******* 

> > .* READ *. NO • * SET * *. MACRO .* ... X. *. . * *. .* * .. * * YE S 

x 
• >. 

K2 *. oo* *oo 

x 
**** 

> * * D5 .. 
> * 
**** 

* NRF BIT * , * 
> > 

*********** 

x .* . 
K3 *. .. '* *oo 

**** 
> > 
'* A4 * > > 

**'** 

x .*. 
A4 * . 

• * *. 
NO • * RECORD '* • .. .. *. LENGTH GT .* *. MAXIMUM .* *. ..* * •• * * YES 

X 
**84******* 

'" SET fo1lR * 
'* BIT IN DTF *' 

* MSGRISTATUS '* * bYTE * • > 
****'******'* 

: ... oo ......... X: 

X 
*****(.4********** • • * RESTORE: * * USER '* 
'* REbISTERS '* 
> > 
******'*********** 

X 
*****04********** > • 
* RETURN '* '* RECORD lENGTH * * TO USER * 
> > 
*****'************ 

**** > >. 
'* E4 *.X. 
> > 

'**** • 
IJI TNR X 

**E4******* 
> > * RESET .. * MACRO Sri ITCH * * IN DTF * 
> > 

*********** 

x 
.>. 

F4 *. .* *. NJ.* ERR EXT *. .... *. SPECIFIED .* *. *B2 .* *. .* * •• * * YES 

x .*. 

'* REFERENCES 
TO ADD5: 
ABG5, ABHl 
AHA4 

***** 
* * * » • * > 

IJITOM .x 
*****05********** > > 
'* RESTORE * 

• .x* USER * * REGISTeRS * • * 
• ***'************** 

**** • > 
* 05 * > > 
***'" 

x 
'**** 

> * 
.. E4 '* 
* * **** 

G4 *. **G5******* .* *. * RESET '* .* DATA *. YES * UNRECOV '* *. CHECK .* .......... x* I/O '* *. .* * ERROR * *..* * INDICATUR '* 
*. • '* *******:t*** 

> NO 

: x .................................. : 
x .*. 

H4 *. 
oo'* * • 

• NO.* UNRECOV *oo 
.X •• *. I/O ERROR .* 

"'oo .* *. .* * •• * * YES 

X 
**J4******* 

.SET UNRECOV* '* I/O ERROR BIT* * IN USER * 
*ERROR/STATUS * 
* BYTE * 

*********** 

:.oo ...•...• x: 

IJHIHRE2 X 

* MOVE X' Ffl * .* READ *. NO 
* INTO * *. 10 .* .... .* IDlOC *. NO *. SPECIFIED .* .... 

****K4********* * RETURN TO * * PROBLEM * 
* USER'S lDlOC * 
> > 
***************** 

x 
**** • > 

* E2 * 
* > 

**** 

*oo oo* 
*. .* * .. * * YES 

x 
**** > > 

* E3 * 
> > 

"'*** 

x 
****' > * * A4 * 

> * 
'**** 
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'*. .* *. .* * .• * *' YES 

x 
***** 
*AB * * F5* 

> > 
* 

x 
**** > > 

* D5 * > • 
**** 

* PROGRAM * 
*************** 



Chart AE. DAMOD: WAITF Macro (4 cf 4) 

:Oc**** 
*AD * '* C1* . . . 

X 
*****81********** 
*GET ADDRESS OF *' 
'I< 5-BVTE SAVE '* 
*AREA FOR IDlOC *' *' RECORD IN OTF '* *' TABLE *' 
***************** 

X 
*****C1********** * GET ADDRESS '* *' OF CCHH SAVE '* '* AREA IN THE *' 
* OfF TABLE '* · . ***************** 

X 
*****01 ********** *' MULTIPLY C1 *' '* FROM IDLOC * '* Reo BY C1 * '* Al TERAT ION * '* FACTOR * 
***************** 

X 
*****El********** • • 
>10 SAVE * *' RESUl T * · . · . ***************** 

x 
**** . . 

'* B2 :0< . . 
**** 

**** · . * 82 * · . **** 

X 
*****82********** * MULTIPLY (2 *' * FROM IOloe * * RCD BY C2 * '* ALTERATION '* '* FACTOR *' 
****** *********** 

X 
*****C2********** • • '* ADD R,ESUL T '* *' TO PREVIOUS *' '* RESULT * • • 
********** ******* 

X 
*****02********** '* MULTIPLY HI *' '* FROM IDlOC *' '* Reo BY HI *' '* ALTERATION "" *' FACTOR '* 
***************** 

X 
*****E2********** · . * ADD RESULT '" 
'" TO PREVIOUS '" 
'" RESULT * · . ***************** 

X 
*****F2******"'*** 
* * '" . A 00 HZ * 
.. TO RESULT * · . • • ***************** 

X 
*****GZ********** 
* ADD '" * RECONVERSION '" * FACTOR TO * * RESULT (TTT * * VALUE} * 
***"'************* 

X 
*****H2********** 
'" INCLUDE R * * WITH THE TTT '" * VALUE OF THE '" 
'" RELATIVE * 
* ADORE S5 '" 
***************** 

x 
**** • • * 84 * • • 
**** 

'83 
DAMOO MACRO PARAMETl::R 
OPTION-OECIS ION DOES 
NOT APPEAR I N AN 
ASSEMBLY lISTING .. 

"'*** . . 
* b4 * . . 

*"'** 

x .*. 
84 *. .* *oo .* *. YES *. RElTYPE '" .. * ....................... . *. DEC .* 

*~ *83 .* 
* ... * • NO 

X 
*****C4********** 
'" INSERT KECORD '" 
'" NUMBER, R, * 
*~ 1 TH TTT VALUE '" * TO GET Rc.l. '" * ADDR, TTTR * 
*"'**"''''*'''*'''******''' 

X 
*****04********** 

• * * SAVE TTTR IN * 
*CCHH SAVE AREA '" * IN DTF TABLE * 
• * ***************** 

IJINCT X 
*****E4********** 
.. MLlVE TTTR * * TU USEf<.' S * 
'" JDlLiC * * ADDRESS * • • ****************'* 

JJIDIC X 
*****C5********** 
*CONVERT R FROM * *' I DlOC RECUKU * * TO DECIMAL * * UNPACK INTO *' * USER'S IDLOC * 
*************'1<*** 

X 
*****05********** 
'" CONVERT TTT * 
* VALUE Tu * * DE:CIMAl AND * * UNPACK INTO * * USER'S IDlOC * 
"'***"'************ 

: x ..... oo ................................ : x 
****'* 
*AD * * E2* •• . 
IJ IJCK 
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Chart AF. DAMOD and DAMODV: CNTRL and FREE Macros 

****Al********* 
... DAMon ... '* CNIRl MACRO '* · . *************** 

IJICTL X 
*****B1 ********** · . * STORE USER '* * Rb.GI5TERS *' • • · . ************* •• ** 

x 
*****c 1 '* ******.** *IJIOVP AG* 
*-*-*-*-*-*-*-*-* ... CONTROL .. 
.. SE'EK '* · . ***************** 

X 
**01******:0< • • ... TURN OFF ... 

* MACRO * '* IND leATOR II< • • 
*********** 

IJIWND X 
*****E 1 ******** ** • • * RESTORE * ... us ER ... '* REGISTERS * 
* * ***************** 

X 
****Fl******t<** 

... RETURN TO ... 
* PROBl EM ... 
* PROGRAM '* 
*************** 

****A2********* '* DAMOD ... '* FREE MACRO '* · . *************** 

IJlFREE X 
**B2******* '* TURN ON ... '* FREE IND '* *' 'bIT U IN '* '* OfF BYTE ... 

'* 16 * 
*********** 

IJICTll X 
*****C2********** * • * STORE ... '* REGl STERS '* *' 1-8 ... • • 
***************** 

X 
*****02********** *1 J lDV'P AG* 
#-* .... !tI- ..... *- *-*-*-* '* fREE HELD * * TRACK '* • • 
***************** 

X 
**E 2******* . . 

* TuRN OFF '* * FREE INO * * IN OTF * • • 
*********** 

X 
*****F 2********** • • ,.. RESTORE * '* REGiSTERS * * 1-8 * • • ***************** 

X 
****G2********* * /{t lORN TO '* * PROBLEM * *' PROGRAM * 
*************** 
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****A4********* * DAMOOV • '* CNTRL MACRo * • • **-*******.***** 

IJlSCTL X 
* **it:~*~~** * 

* C.NTRt. MACRO * * JNDICATOR * '* IN OfF "" * TA.BLE * 
*********** 

IJISCRI X 
*****C4********** • • '* STOR'E * * USER '* * REGISTERS * • • 
***************** 

X 
*****04********** 
*IJJS.OVP SE* 
*-*-*-*-.-#-*-*-* * CONTROL * 
* SEEK * • • ***************** 

X 
**E4******* • * * RESET CNTRL '* * MACRO * * INDICATOR • • • 
*********** 

'" ****~i:~d:***** * 
'* FREE MACRO * • • 

*************** 

I J IS FREE i< 
.*85******* * TURN ON '* * FRE E MACRO • * INDICATOR '* 

.. IN D'-I-' '* * TABLE * 
******* •• ** 

IJISCTll X 
*****(5********** 
• * '* S:ro.RE '* 
• USER * 
'" REGI STERS '" • • 
***************** 

X 
*****D5********** 
*IJISOVP BE* 
*-*-*-*-*-*-*-*-* * FREE HELD * * TRACK * • • 
***************** 

X 
**E5******* • * 

.. RESET FREE '* * MACRO * * INDICATOR * • • 
*********** 

:x .. oo.o ••• oooo .... oo.o .. oo ••••• '".o ••• : 

lJISwNO X 
*****F4********** • • '* RESTORE * 
: RE~l~~~RS : • • 
***************** 

****G .,. RE · ~ * ***** 

x 
********* 

EMO : 
AM • 

******* 



Chart AG. DAMOD: Seek Overlap Subroutine (1 cf 2) 

***** 

****A2********* * DAMOO .. 
'" SEEK OVERLAP '" 
'" SUBROUTINE '" 
*************** 

X 
IJIOVP ."'. 

62 * • . '" "'. YES.* REl TRK *. .... *. = BLANK .* *. .* *. .." * •• * 
* NO 

x .*. 
C2 * • .. * REL * .. .* TRACK *. YES *. ADORE SS ING .. * ....... *. USED .. * *. .* * •• * 

* NO . . 
................ • x. 

x 
***** *AH '" 
'" Al'" * • 

* 

**** • * * 84 ,.. 

* * •• ** 
x .-. 

64 *. .* *. 
•• ENTRY *. NO *. FROM FREE .. * ..................... . *. MACRO .* *. .* * •• * ,.. YES 

X 
*****C4********** " *' * ,.. 
* * SVC 36 * * * * FREE * ,.. *' ,.. * * * ,.. * * 
***************** 
**** - ' . 

X 
*****C5********** * * SVC 35 ,.. *' * * SEEK ,.. * 
* * AND * * .. ,.. HOLD * ,.. 
* * * ,.. 
***************** 

,.. 04 *.x. .. 
* .. .x ................................... . 
**** .. :A~4: IJIOV2 X lJILOAO X 

'" * *****02********** * '" C.ALCULATE '" 
.. '" ADDRESS OF ,.. 
........ x* cew CHAIN *' * sut LD AREA '" 

• * 
***************** 

X 
*****E2********** 
* * 
.. OBTAIN '" 
* SEEKADR FROM '" 
.. SEEK CCW '" . . 
***************** 

X 
*****F 2********** 
.. DETERMINE '" 
* SYMBOLIC UNI T ,.. 
'" ADORE S5 AND * 
'" STORE IN eee * 
* • 
***************** 

x .*. 
G2 * • 

• * "'. 
YES.* HOLD * • ..... *. = BLANK .* *. *03 .* *. .* * •• * _ NO 

x .*. .*. 
HZ *. H3 * • 

• * TRACK *. .. * * • . * HOLD *. YES .* ENTRY *. NO 
*. SPEC IF lED .* ......... X*. FROM CNTRl .* ... . *. IN DTF .* *. MACRO .* *. .. * *... * * •• * * .. * * NO * YES 

: .......... x: 
:x .................................... : 

IJIFGC X 
***J2************ 

svc 0 
SEEK 

***************** 

x 
**** • • * 04 * * • 
**** 

x 
**** • • ,.. 64 * - . **** 

*****D4********** • • *' RESTORE * * REG1STER 1 * • • • • ***************** 

X 
****E"+********* 

: RlX~r~N!O : 
,.. ROUTINE * 
*************** 
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Chart AH. DAMOD: Seek overlap Subroutine (2 cf 2) 

192 

••••• 
*AG * * (2* • * 

* 
X 

*.***Al********** .. GET .. 
.. USER'S SEEK .. 
• ADDRESS FRD~ * .. OlF TABLE .. 

* * *.* ••••• ** ••••••• 

x .'. 81 ... *****82********** .* *. .. CONVERT FIRST .. • * RELTYPE = *. DEC > 8 BYTES OF • *. lIN DTFI .* ...•.... X'ADDR (TRK NO.1 * *. .* .. TO HEX FORM .. *..* .. TTT (3 BYTES) .. ... .* .lIe •••••• ** •• ** ••• 
.. HEX 

IJINCD i< 
*****tl******.*.* 
• ALIGN REL • 
• ADDR TTT * .. VALUE TO * 
• FULLWORD > · " ••••••• ** •••••••• 

i< 
*****01********** * INSERT REL " * ADDR R VALUE • 
• INTO SEEK > 
• ADDRESS IN * * DTF TABLE " ••• * ••••• * ••••••• 

i< **.**El*** ••••••• 
" * • SAVE USER • 
> TTT VALUE > 
• I N REGISTER • " . -* ............. * 

i< 
*****C2.********* • > 
: ~~¥E v~[ij~ : 
> IN REGI STER • 
> • •••••••••• ** ••••• 

••• **02 *~*** ••••• 
> CONVERT LAST * 
• 2 BYTES OF " 
>ADDR (RCD NO. I * 
.. TO HEX FORM .. 
> R (1 BYTEI > 
•• lII ••••••••••• **. 

i< 
*****E2********** .. STORE .. 
.. R VALUE IN .. 
.. SEEK ADDRESS .. 
.. IN OlF TABLE .. 
* • ••••••••••• * ••••• 

. . .x •..••.•..•...•.••.•.•..•. 
IJICMC ic 

.... lIeFI ......... . * LOAD REG * * WITH ADDRESS • 
• 0 F DSKXTNT • 
• TABLE -8 • • • ••••••• * ••••••••• 
•••• · .. • Gl *.X. 

• * .... .. 
IJILBK X . ···*Gt·········· * SAVE USER * 

• TTT VALUE " * IN * III REGISTER 11 * 
* • 
****.************ 

X "·*·H1.···.···.· .SAVE CUMULATIVE. * TRACK TOTAL * * (TTT21 OF * 
• PREVIOUS ENTRY' * IN OSKXTNT III ••••••••••••••••• 

X 
*****J 1*.*.*****. "ADD TTT2 VALUE * 
* OF PREVIOUS * * DSKXTNT ENTRY * 
• TO USERS TTT • * VALUE * 
***********.***** 

X 
"***Kl***···**** • UPDATE DSKXTNT • 
: A¥8RCT~R~2tNT : 
* TABL~ ENTRY * 
" -8 BYTES * ** •••••••••••••• * 

x •••• • • * A3 * * • •••• 

*.*. 
• * * A3 * 
* * *_.* 

x .. *. IJ I XNF 
A3 *. **A4******* 

.. *END OF *. * SET INC * .* OSKXTNT *. YES * FOR EXTENT * 
•• TABLE •••••••••• X' NOT FOUND • 

•• REACHED .* * IN DSKXTNT • 
*..* * TABLE * 

*. .. * *********** * NO 

X 
*****83********** .GET TTT 2 VALUE • * OF CURRENT • * ENTRY IN * * THE DSKXTNT * 
• TABLE * * ••• *.** •• ** •••• * 

ic 
*****<:3*********. > SUBTRACT TTT2 • 

: D~~x~~~R~~IRV : 
* FROM USERIS * * UPDATED TTT * 
****.**********.* 

x .*. 03 •• 
.* *. 

x 
***** ·AD * 
.. 05* •• 

* IJ ITOM 

NO.. RESULT •• 
••• >. NEGATIVE .* 

*. .* *. .* * .• * x *._. • YES 

* * * G1 * • * * ••• 
X 

*****E3********** .STORE M AND 82 * 
• VALUES FROM • 
'CURRENT DSKXTNT* * ENTRY IN SEEK. * ADDRESS ., 
***.************* 

ic 
*****F3********** *GET LOWER LIMIT. 

:c~mM g~dr~T: 
• TABLE EXTENT • * ENTRY * 
***************** 

x 
:***~X~t~t:~~***: 
.. AND SAVE .. 

**** • • * A5 .. > • 
**** 
x .*. 

A!:o *. 
.* *. .* Cl *. YES *. ALTERATIuN •••••• 

*.FACTOR :0= _ .. 

*. 1 .* * ••• 
> NO 

X 
*****B5********** * 01 VI DE RECORD ... * TTT VALUE .. 
.. IDIVIOENDI * * C1 Al TERATlUN .. * FACTOR .. 
***************** 

X 
*****C5********** *STORE QOUTI ENT • 
: A~afHI2R2fR : 
... SEI:K ADDRESS ... 
* (ACTUALI * ••• * ••••• ** •••• ** 

X 
*****05********** * RESTORE ... 
.REMAINDER (LOW'" * ORDER REG. * 
> N<W 01 VID<ND • 
> • 
***************** 

:X •••••••••• : 

IJIDV2 ic 
*****E5********** .. DIVIDE ... 
... OIVIDEND BY * 
• C2 ALTERATION * * FACTOR ... 
• > ***** •• ***.****** 

it 
.****FS********** .STORE QUon ENT • 
... (HIGH ORDEN. * 
• REGI IN C2 * * SEEK ADDRESS * 
• (ACTUAL) • 
***************** 

i< .* . GS *. .* *. YES.* Hl *. * RECONVERSION • * FACTOR .. * • 
. ••...•.••••...••. *. ALTERATION .* 

*.FACTOR = .* 
*. 1 .* 

********.******** 

X 
*****H3********** .. ADD USER'S * 
> ORIGINAL TTT • 
> VALUE TO TTTl • 
.. TO GET TTT .. 
.. RECORD .. 
***************** 

x 
**** • • .. AS .. • • .*** 

"' .. * • NO 

:x •••...•••.. 
IJIDV3 ic 

*****H4****.***** * STORE ... 
*REMAINDER (LOW * * ORDER REG) '" * M2 IN seEK • 
> ADDR «ACTUAL I • 
***************** 

x 
***** *AG * • 02* 
> > 
* IJIOV2 

ic 
*****H5********** ... RESTORE * 
.REMAINDER (LO~ * * ORDER REGI • * NEW D[ VI DEND * 
> > 
***************** 

X 
*****J5********** * DIVIDf: * 
> DIVIDEND BY * * Hi ALTERATION ... * FACTOR * * • 
***************** 

it 
*****KS********** >STORE QUOT! ENT • • * (HIGH ORDER ... 

•• ••••• REGI IN Hl • 
> SEEK ADDRESS • * 'ACTUAL) * 
***************** 
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Chart AJ. DAMOD and DM10DV: Channel Program Builder sutroutine 

****Al********* * DAMOD/DAMOOV * 
*CH.PROGR. BLDR.* 
* SUBROUTINE * 
*************** 
**** · '. >I< 61 *.x. • • **** .. IJI8LD X 

*****B 1*******"-** 
*UPDATE POINTERS* * TO NEXT CCW * 
>I< STRING NUMBER * 
*AND BUILD AREA * • • 
***************** 

X 
*****C1********** * ISOLATE * 
*RE:LATIVE PTR TO* * BASIC ccu * * NE:EOED * - -*********"'******* 

x .*. IJITIC 
01 *.. *****02********** 

. * *. * * .* C(Io, TO BE *. YES * STORE ee\oj * *. A TIC .* ........ X* ADDRESS IN * 
*. .* * ccw * *..* * * * .• * ***************** _ NO 

X X 
*****E 2*** ******* • • 

**** . -* 83 * . . 
**** 

I JI WRI X 
*****83********** · . * ALTER OR * 
*RESTORE COMMANO* 
* CODE * • • ***************** 

** •• · '. * C3 *.x. • • **** • IJIFLG X 
*****C3********** * ALTER FLAGS * * IN CCW BITS :(0: * fROM CCW * * SIRI NG NUMBER * · -***************** 

.............. x: 
x .'. :1 JI ROY 

03 *. .* * • • * END OF *. NO *. STRING .* ..... 
*. .* *.. .* * •• * * YES 

X 

x ..... . -* B1 * . -**** 
*****E1********** * • * MOVE BASIC * * TO BUILDING * * INSERT TIC * .. ****E3********* * RETURN TO * 

*CALLI NG RQUTI Nt:. * AREA >I< • • 
***************** 

x .-. 
Fl * • . * * . • * BASIC * .. NO *. CCW TO BE .* ..... 

*.MODIFIED .* 
*. .* * ... * 

'I< YES 

x .'. 
Gl * . . * ONLY * . 

x 
**** 

• * * 81 * 
• * **** 

.. *FLAG FtELD *. YES 
*o. TO BE .* ..... * .. MODIFIED .. * *. ..* * .... * • NO 

x .-. 
HI * .. . * * . 

x 
**** 

* • * C3 * • • 
**** 

. * OP CODE *. YES *. TO BE .* ..... *. CHANGED .* 
*.. .* * •• * • NO 

X 
*****JI********** 
* * *SET MULTITRACK * 
* B IT ON * 
• * * * ** *************** 

:x .......... : 
x 

**** * • * 83 * * • 
**** 

*COMMAND CODE IN* ....... . * TIC CCVl * * * * • *** ** ** ** ***** * 
***************** 

NOTE--THIS SUBROUTINE IS USED 
IN BOTH DAMOD AND DAMODV4o 
THE LABELS SHOWN ON THIS 
Flowe HART ARE PRECEDED BY 
IJIS FOR OAMODV 
INSTEAD OF IJI 
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Chart AK. CAMOCV: Infut/Outfut Macros (1 of q) 

194 

• ***Ai********* 
'" DAMOOV .. 
'" INPUT/OUTPUT * 
'" MACROS * 
.** .. ********"'** 

X 
**B1 ******* .. MODIFY .. * MACRO .. 

.. SWITCH FOR *' 
.. PROPER .. 

.. MACRO .. 

*********** 

IJ ISSTO X 
*****C1********** 
.. STORE USER'S .. 
.. REGISTERS IN .. * SAVE AREA .. 
.. SPECIFIED BY .. 
.. USER'S REG .. 

***************** 

**** * • 
'" A3 .. 
* • 
**** 
x .'. 

A3 * . .* *. 
NO.* \/ARUNB *. .... .... ...................... .... *. RECORDS .* 

**** * '. * B2 *.X. • * 
**** X 

*****82********** 
.. SET BASI C HOD .. 
*CCW BYTE COUNT .. 
.. TO 8 BYTE S .. 
.. CONTROL WORDS .. 
.. IF REQl!IRED .. 

***************** 

*. .." *. .* * ... '" .. YtS 

X 
*****133********** * PUT PROPER .. 
*RECORD BLKS HE .. 
.. IN RECORD AND .. 
.. BLOCK OEseR.. .. 
.. wORD * 
***************** 

: ........................ x: 
x • 
.IJISRON X 

*****C3********** .. USING MACRO .. 
.. S~lTCH VAllJE .. 
*GE T ADDRESS OF * * CCW STRING * 
* • 
**** **** ******* ** 

**** 
* * * A4 * 
* * *'*** 

X 
***A4************ 

SVC 0 '* EX ECUT E * CHANNEL PROGRAM 
(REAU) * 

***************** 

X 
*****B4********** 
*' '* '* * * '* SVC 7 * * *' * !,tAl T * * * *IF REQUIRED* * 
* * * * ***************** 

x .'. C4 *. .* *. .* END OF *. YES *. CYL INDER .* ... .o 
*.o .. * 

*.. .* * •. * 
• NO 

x 
***** *AM * '* G2* .. 

IJISTI 

**** 
* * '* AS * • * 

**** 

x .'. 
AS *. . * *. ..* IDLUC *.o I';LJ *. SPtCIFI EO .* .•.. 

*. . * *. . * * .• * * ns 

IJlSNL X 
*****85********** 
*SUBTRACT 8 FkOM* 
*ccr. BuILD AREA *' * ADOR fOR kDID * 
* ccw * 
* * ****""************ 

;X.o .... .o ....... : 

IJISTK X 
*****C5********** * STORE '* 
*READ/I1Rl TE llAT A* * CCW ADDR!: SS "" * IN SPNUhib * * WORKAREA '* 
***************** 

IJISSTRT X X IJl$RFO X 
* IJISNRF x 

**01******* * • '* RESET ERROR * * BYTe IN OlF '* * TABLE * * • 
*********** 

X 
e*. IJ ISSEDF 

El *. *****E2********** .* *. * seT RECORD * • * WRITE *. YES * LENGTH * • *. EOF .* •••••••• x* REGI STER * •••••• * .. RECORD .* '* CONTENTS '* X * •• * '* = ONE * * ... * ***************** * NO 

x .*. 
F! *. *****F2********** .. * *. *SET BYTE COUNT * . * READ * .. YES * IN BASIC ROD * . *.. MACRO .* .......... x* CCIII EQUAL TO * •••• *. .* '* BLKSI ZE * *..* * * '*. .* ***********'****** * NO 

*****D3********** 
*IJI sovp I:H:.:* 
*-*-*-*-*-*-*-*-* *" CONTROL * SEEK 
* * *************** ** 

X 
*****E3********** 
*IJI saLD AJ* 
*-*-*-*-*-*-*-*-* * BUILD CCW '* * CHAIN '* * • ***************** 

x 
• *. 

F3 * .. .* WRITE *. .* AFTER OR *. '(E~ *. WRITE RZERO .* .... 
*.. .* *. .* * •• * * NO 

x 
****. *AM * * A3* .. 

* 

*"** **04* ******* ** * SET BASIC RO~ * 
*c(..w BYTE COUNT * * LENGTH OF SEG * * (LL) + 4 '* • * ***************** 

X 
**#**E4********** * LOAD SEGMENT * *LENGTH (lL) OF '* * SEGMENT JUST *' '* READ INTO Reo '* * LENGTH REG '* 
***************** 

x .' . 
F4 *. .* IS * • 

.*SEG NOW ON *. YES *. DASD A NuLL .* ..... *. SEGMENT .* *. .* * ... * 
• NO 

x 
***** *AM * * E2* * • • 

I Jl STT . '. 
05 *. .* *. .* SEARCH bY * .. YES *. KEY ON READ .. * .•.• *. MACRO .* 

*.. ..* * .• * * NO 

x .*. E5 *. .. * * .. 

x 
***** 
*AL "" '* A3* 
* * • IJI SKS 

.o* wRITE * .. NO *. MACRU • * ...... 
*. .* *. ..* * .• * '* YI::.S 

x 
***** *AL "" * £:4* •• . 

IJISSF X 
IJI SGS 

**F5 ******* * SET TEMP * 
"" SWITCH IN '* * SPNUNB AREA '* 
'* OF OTF * * TABLE * 

*********** 

IJISWRT X x IJ ISAPT X IJ ISERF • 

*****G1*******.** * INITIALIZE * * BASIC ROD CCW * 
*BYTE COUNT WITH* * SEG LENGTH * * FROM I/O AREA * 
***************** 

.*. 
63 *. . * *. .* VARIABLE *. NO *. RECORDS .* .... 

*. .* 
*.* •• *.* x. 

* YES **** 
**** * * * REFERENCES * *. *" A4 * 

TO AKH3: * **.X. *" * 
X AME3 t AMK3 * * **** .*. IJI SGOL 

H1 *.. **H2******* .*1$ SEG *. *SET RECORD * .* TO BE *. NO *BLOCKSIZE EQ * * .. WRITTEN A .. * .......... X*BLOCKSIZE, SET * 
*.NULL SEG .* * WLR * *..* * INDICATOR * 

* ... * *********** * YES 

X 
IJISANUl .*. 

Jl *. .* *. .* KEYED 11<. NO *. RECORDS .* ....... *. ..* *. .* * •• * * YES 

IJISSWL X 
**K1******* • • 

x 
**** 

* * * B2 * 
* * **** 

X 
*****J2********** * INITIALIZE * * BASIC RO DATA * *ccw BYTE COUNT * * WITH RECORD * *BLOCKSIZE tLL> * 
"'**************** 

X 

**** •••••••••••••• 
IJISDOM X 

***H3************ 
SVC 0 

EXECUTE 
CHANNEL 
PROGRAM 

***************** 

X 
*****J3********** 
* * * * * * SVC 36 * * * *FREE TRACK * * * *IF REQUIRED* * 
* * * * ***************** 

**** * *. * K3 * .. X. * • 
**** 

IJISWND 
X 

*****G4********** 
*INITIALllE cew * * BUILD AREA * 
:I< POINTER wI TM * * STARTING ADDR :I< *' - 32 BYTES * 
'****'*************' 

X 
*****H4********** *ADD 16 TO ADDR * * OF celi BUILD * 
*AREA POINTER TO* 
* RETAIN FIRST * * TWO CCW * 
***************** 

X 
*****J4********** 
*IJ ISBLD AJ* 
*-*-*-*-*-*-*-*-* * BUILD WRITE * '* CCW STRING * * • 
***************** 

x .'. 
K4 *. .* *. * SET WLR * * INDI CATOR * 

*****K2********** * ZERO BYTfS 2 * 
*AND 3 OF BLOCK * * AND SEG * 

****K3********* * RETURN TO * * PROBL EM * • 00.* DASD * .. 

* * * * *********** 

x 
**** * • * K3 * * • 
**** 

'* DESCRIPTOR * '* WORDS * 
***************** 

x 
**** • * * A3 * 

* * **** 

DOS/VS lIOCS Volune 3 CAM and ISAM 

* PROGRAM * 
*************** 

...... *. S EGME:NT .* *. TYPE .* *. .* * .• * 
• 01 

x 
**** • * * A5 * * • 
**** 

IJISVT X 
*****G5********** '* MOVE ADDR OF '* * ROO (VERIFY) * * CCW TO SECOND * * ADDR LOC IN *' 
*SPf>,IUN6 wORKAKEA* 
*******'********** 

X 
*****H5********** 
*SUt3TRACT 8 fkUM* 
*CCf<j BUILD ARf:A '* * POINTER TO '* 
*BYPASS ROKD cew* '* IF REQUIRED * 
'*************** ** 

IJISVTl X 
**'***J5********** * SUBTRACT;..4 * 
""FROM CCW BUILD "" 
*AREA POINTER TO* 
*bET ADDR OF rjRO* * CCW * 
***************** 

x 
***** 
*Al * * Al* 
* * * 



Chart AL. I:AMODV: 

••••• 
*AK * 
.. J5* •• • 

X 
**·**Al." •• •• ••• .. STORE ADOR OF .. 
.. WRD CCW IN .. 
.. FIRST AOOR .. * IN SPNUNB • 
.. hORKAREA * ••••••••••••••••• 

Infut/Cutfut ~acros (2 of 4) 

•• * •• 

•• * • 
* • .. A3 .. . -•• *. 

:A~5: IJISKS X 
.. .. ..**:IfIA3******.*** .. .INITIALIZE cc ... 

• • BUILD AREA • 
•••• ••• X> POINTER WITH -• STARTING _ 

- ADDRESS - 32 • 
*******.****** ••• 

***. > > 
• AS • > .. 
.* •• 

y 
*··**A5**·**···** -ADD DATA LE~TH> 
:OF maT~E8F 0 : 
> PREVIOUS .. 
• SEGMENTS > ** ••• ** •••• * •• _** 

:x ........................... . x 
[JISWC it 

**81**.*.*. • RESET TEMP *' 
• S~ITCH IN • 

'iPl'<g~~ ~~~tEJF.' 
• • ......... ". 

x 
:**~ti~~·(::G;~··: 
.. OF R ,. 
* TO BE N * 
.. TO .. 
.. ByT .. ••••• • ••• 

X 
*****01****.*.*** '/IOVE BLKSIZE TO' 
• ROD (VERIFYI • 
*CC.W BYTE COUNT .. 
.. If REQUIRED .. 

* * * •••• * ••••••••••• 

IJISVW X ... El*···.·· •• · .. 
~E • 

L 

• M • ( I •• * •••••• * ••••••• 

X 
•• ***Fl*·***····· .. .. " .. 
.... svc 7 *' * 
: :IF ~~£lRED: : .. .. .. .. 
• * ••• "'*********** 

x .>. 

IJISKSI X 
·**·*&3* .. ·.***_ * KOVE PROPER • 
.. CCW'S 10 CCW .. 
> CHAIN IN CCW .. 
.. SUI LO AREA > .. .. . .......... _ .... . 

X 
IJISKII ••• *** •• 02****** ••• * 03 *oo 

.. STORE AD OR OF .. .. (I *. 
• YER IFY ROD. YES.* VERIFY •• 
'IN SPNUHB AREA OX. ••••• •••• (JPTlON .' 
.. IN OTF TA"LE .. '.SPECIFIED.> .. * *... ................. *. ..'-

X 
•• ***1:2*********. .. .. 
.RESTORE POINTER' 
• TO FIRST ROO • 
.. ceN * · .. ***********.* •••• 

>NO 

IJISKIR X 
**E3******* .. > 

• SET SLI AND> 
.. tC BITS ON > 

.. ROD tew .. .. . . .......... . 
•.......•.. x: 

X 
**F2******* 

:IJ1SI(.1 x 
.. SET SKIP" • 

,,* IrMrF~I~5D' > ••••• : 
.. ccw .. 
* .. ****.***.** 

***.*F3 *~*** •••• 
• STORE ADDR OF .. 
- RE AD DATA ce ... 
-IN SPNI,/NB AREA> 
> OF DTf TABLE .. · .. *********** •• **** 

X 
Gl *. *****G2*** ..... *** *··**G3*********. • MOVE ROIO CCW • . * *. *IJISSvtF SF> 

00 .. " SEGMEN.T .... 01 *----.-.... *-*-*'-*-* 
••• *.TYPE WRITTe .... * ......... X* FREE .. *. .* .. TRACt< .. 

x *..* .. .. * .• * .* ••• ***** ••••••• .... 
• > 
.. K5 .. 

> -.*** 

• 10 .OR 11 

IJISNF X 
"****Hl**.*.JII**** • • 

X 
IJ.fSTKW • *. 

HZ *" • * * • > SAVE SEGMENT • • > SEARCH >. YES 
>CONTROL FlAG I~. 
.. 110 M.EA .. 
> • 
.... ***** ••• :fI**.*** 

*. BY KEy ...... . 
*. .* *. .* * •. * • NO 

;. 
***. > • 

* A3' * * • 
**** 

'* TO Ne-XT * * POSITION IN • 
• CCW BUILD • * AREA * ** ••• *** •• ******* 

X *.***H • __ ***** > ROID • 

: ~ r~f~: * CK (X'92' f *' - . **** ......... * ••• * 

X 1.lISKIP X 1.lISKIF X 
*****J-1 ••• ***.*.* : Ra~1°~~J~~~K : 
• DESCRIPTOR * * WORDS * * .. ****.* •• *.* •••••• 

x .0. 
Kl *. .* *. 

***"J2********** * CHANGE * 
• WRKO AND RDKD • 
* ct." TO *' 
! IP~E ~ulR~O : **.* ............. ** 

**"'3-******* * RES.ET * • REQUIRED • 
·>AWMn~~s .. > 

• * 
*'"~****** 

• * SESf1ENT >. YES *. TYPE = 10 .* ...... 
*. .* *. .* * .. * 

• Nfl 

x 
**** .. . 

• E4 * 
* * •. *. 

X 1.lIWLR 
***.* 
*AM * * El* ... 
• 

. . .......................... x. x .... 
• • * E4 * > > 
**** 

•• ***S4 ••• *** .... 
.. A DO 24 TO CCW • 
* BUILD AREA .. 

: ~~~WC~~ : 
> .. . ........... -.-x 

> REFERENCES 
TO ALE'" 
AKE5. AIIC2 

•••• * 
> > - .* > • • 

I.JlSGS X 
****·E4*·*·*·*.* 
*lJIGEJ BO* 
*-*-*-*-*-*-ltI-*-* ... ).. GET NEXT * • * SEEKAOR > • * .. 

.. **.**** ..... ****** • •• t 
• * 
.. 1:4 *' 
• > 
***. 

x 
:**~~rr~*~:n*-: * ADORES,S IN • 
• VERIFY ROil FOR -* N EXT SEGMENT • 
- IF RE~IREO • • **** ••• ** •••• * .. 

IJlSVR X 
***~******** .. *. SVC 0 

• EXECUTE • 
CHANr.EL PROGliAK 

(READ) • 

***.*>Ik*.***** •••• 

X 
*****J4****.*** •• • * '* • 
:: ~I~r7 :: 
* • IF RE"UHtED* .. .. * *' lit _.* ........... .. 

.•. 
85- *. .* * • .* READ *. YES *. MACRO _* •••• .. .. 

*. .* * •• * > NO 
x ._ ... 

*AM * * 1411* 
> " > 

X IJISVRI 

.*C5 •• *.* •• 
'CHANG~ ROO " • etw TO ~I\D .. 

> AND I<ESTORE .. 
• FLAG BYTE " > .. 

******* ••• * 

X 
***.*05****.*** •• "MOVE LENGTH OF • 

: s~~A~MB~ij : 
*ccw BYTE COUNT * 
> " **.** ••• * •••••••• 

X 
.** •• E5.".**.*** .. CALCULATE • 
.SEGMENT LENGTH" 
.. AND SLOCKS I ZE .. 
" FOR CONTROL > * WORD .. 
""*.***********.** 

IJISTDU ic ***.4IfS •• * •••• *.* 
: mEw~ulir : 
>EQUAL TO LENGTH* 

:re:mm: **** •• *.* ••• * •••• 

IJISTDL2 X 
**."G5* ••• ****** 
:~~~m ~: 
.fOR SEG 0- .. 
• BE wR cN * · -" •• ****11*.*.*** • 

x .... 
" " • Eit * " " .. .. 

*** • · .. • KS • · .. •• ** 
x ••••••••••• X: 

.*. :IJISING it 
K4 *. .* * . •• SEGMENT '. YES • 

*". ~E~~S:E~~L~* .* ..... .. 
*. .* * ••• 

" NO 

x " ... . " * 45 .. * • ** •• 

*****K5*·**.*.*" • RESTORE LAST > 
: 8 BXtaSrf : 
> PREVIOU~ * 
• SEGMENT * **.* .. *******'**.* 

:r,HS.LR x 
*.**" 
*AM' * .. El* .. .. .. 

Charts 195 
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196 

***** *AL * *' 85* . . 
• 
X 

*****Al ********** :0: SAVE SEGMENT *' 
* CONTROL FLAG * 
*FOR THIS SEG IN* * SEGMENT * 
*OESCRI PTOR WDRD* 

***************** 

X 
*****81*******«** '* RESTORE 8 * * DATA BYTES * * TO END OF * 
* PREVIOUS * *" SEGMENT * 
***************** 

x .'. C1 *'.. *****C2********** .* *. *" SET RO~ CCW * 
*5 ~G~~~~I~~2GT~: '* ~~ ............ X:BL~~rh ~~u~r NUS: ...... .. 

*lTE 6lKSIZE* * COMBINED * *..* *SEGMENT LENGTH * 
'*.. ..* ****** **** ******* * YES 

X 
*****01 ********** · . *STORE REQUIRED * *' VALUE IN *' * BlKSIZE * • • 
*************.*'** 

**** · . . * *' *_X. 

***** 
*AK * * F4* •• • 

* * .X ............ . 
**** • 

IJI SWLR X 
**El******* * SET WRONG * 

*LENGTH RECORD* 
* INDICATOR * * IN OTF * * TABLE * 

*********** 

IJISWll X 
*****Fl********** * CALCULATE * 
*MAX RCO lENGTH * 
* AND INSERT IT * * I N SEGMENT * * OEseR. WDRD * 
***************** 

**** 
• *. * Gl *.X. 

IJISERF X 
**E2******* * SET NO * 

• *RECORD FOUND * ••••.• * INDICATOR * * IN OTF * * TABLE * 
*********** 

* REFERENCES 
TO AME 1: 
ALKI tALKS 
BDG4 

***** 
*AK * * C4* •• • 

* *'.x ............. . 
**** • 

IJISWNO X 
*****Gl********** • • * RESTORE * * US ER * * REGISTERS * • • 
***************** 

X 
****Hl********* * RETURN TO * 

* PROBLEM * * PROGRAM * 
*************** 

IJISNRF X 
**G2******* • • • * SET NO *' •••••• * RECORD FOUND * 

* INDICATOR * * • 
*** ******** 

x 
***** 
*AL * * E4* • * . 

IJISGS 

***** *AK * * F3* •• • 
IJISAFT X 

*****A3********** 
*SET R OF CC.HHk * *' TO ZERO AND * 
* MOVE TO *' * fILENAME .. F ::I< 
* OTF TABLE *" 
***************** 

x .'. 
B3 *. 

.. *" *. .* WRITE *. NO 

IJlSAFRD 
***84************ 

SVC 2 '* EXECUTE * *. RIERa MACRO .. * ............. x CHANNEL PROGRAM 
(READ ItRO) * *.. .* * *. .* * •• * *" YES 

IJISlER X 
*****C3********** 
*MOV E CCHHO FROM* * FILENAME.F Tu '* 
* FILENAME.K * 
* IN DTF TABLE * 
• * 
***************** 

X 
*****03********** * I NSERT LOW * 
*STORAGE ADDRESS* 
*AND L ENGT H OF 8* 
* IN PROPER * 
* ERASE cew's * 
***************** 

X 
**E3******* • • * SET ce f SLI '* 

*AND DC FLAGS IN* •••• * FIRST ERASE * 
* tCW * 

*********** ( 

**'*** *AK * * 113* .. 
• 

***************** 

X 
*****C4********** 
* * * * * * SVC 7 * * * * \<jAIT * '* * * IF REQUIRED* * 
* * * * 
***************** 

X 
*****04********** * CALCULAT E * 
*NUMBf:R OF BYTES* 
" REMAINING UN * * TRACK * . . 
***************** 

X 
*****E4********** 
,. CALCULAT E * 
*MINIMUM LENGTH * * SEGMENT * * (KEYLEN + 8) * 
,. IF REQUlkEO * 
***************** 

IJISDUM 
LJI SWEOF .. *. 

F4 *. .* wILL *. 
NO .* NULL SEG * .. .................... *.. FIT ON .* 

**** 
*80 * . 
'* CZ *.x. 
* • 
.*** . IJISNRM X 

**G3t<****** * SET NO * 

*. TRACK .* *. .* * •• * * YES 

x . '. 
G4 *. .* WILL *. 

IJINFIT 
*****A!l********** 
,. CALCULATE NO. * 
*Or jjYTES IN RCO* 

.... X*RlMAI NI NG TO B E* 
* WRI TH:N * 
• * ***************** 

**** · '. * 85 *.X. · '. • **** • 
.IJ ISASRD X 

*****85********** * SAVE DATA * * PORTION OF * * RECORD IN * * SPNUNB AREA * * OF DTF TABU: * 
*****************' 

**** 
*AN * . * B 1 >;<.x .. • • · **** . .1JIANT X 
*****(;5********** 
*lJIGET bO* 
*-*-*-*-*-*-*-*-* 
*GET SEEKADR FlJk* 
* NEXT TRACK '* • • 
***************** 

x .*. 
D~ *. .* IS *. 

.*NEXT TRACK *. l'ES *. ON NEW .* .... *. VULUME • * *. . * * .. * • NO 
**** 

x 
***** 
*AN * * A3* *AN * • * F5 *.X. · . · **** .. 
* • • IJl ANV 

.IJIARD X 
***E5************ 

svc " READ 
RlERO OF NEXT 

TRACK '" 

***************** 

X 
*****F 5********** 
* * * * * * svc 7 -* * * * WAI T * * * *IF REQUIRED* * 
* * -* * ***************** 

x .' . 
G5 *. .* IS *. * ROOM FOUND * .* ENTIRE *. NO • .* ThIS *. NO * INDICATOR * 

* IN DTF * 
* TABLE * 

*********** 

x 
**** * • * Gl * . . 
**** 

*****J3********** 
*INSERT PREVIOUS* 
*10 FROM RO INTO* 

*. RECORD FIT .* .•.••. * .. ON TRACK • * 
*. .* * •. * * YES 

:x ........... . 
IJISAF IT X 

*****H4********** 
*STORE REMAINING* 
*TRACK CAPACITY * * IN RO OAT A * 
* FIELD * . . 
***************** 

x 

*. A NEw .* ..... *. V(JLUME .* 
*. . * * .. * * YE S 

it 
*****H5********** 
*CALCULATE TRACK* 
* CAPACITY * 
*( MAX bYT~S/TRK * 
* DEVICE. TRACK * * CONSTANT I * 
***************** 

i< 
**J5******* 

x 
***** 
*AN * * Ai* .. 

• 

* SEEKAOR AND *X ••• 

*** **J4******** ** 
,. INITIALIZE * 
*ccw BUILD AREA *' *' POINTEk wITH * 
* STAR-TIN& AODR * * -32 BYTES * 
***************** 

* RESET NE~ * 
'*VOlUfoIE SW IN * 

*SPNUNB AREA UF * 
* OTF TAblE * . . * INCREASE RO * * DATA ID BY 1 * 

***************** 

X 
*****K3********** * MOV E CCHHR, * * BLKSIZE, AND * 
*ZERQ KEY LENGT H* 
* INTO RO * * COUNT FIELD * 
***************** 

:IJISDOM 
x 

***** 
*AK * 
* H3* .. 

• 

X 
*****K4********** 
*IJ ISBLO AJ* 

.. *-*-*-*-*-*-*-*-* 
•••••• * BUILD WRITE * 

* AfTER CC.W * 
* STRING * 
***************** 

*********** 

x .*. 
KS *. 

.*CAN ALl*. 
.. YES.* REMAININ& *. 
....... *.8YTES UF RCD .* 

*BE WRITTEN.* 
*. .* * ... * 

• NO 

x 
**** . . 

* B5 * . . 
**** 

Des/vs LIOCS Volurre 3 CAM and ISAM 
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*.*.* • A~ ... * G5* 
* * , 

X " ..• AI·······*·. "'ADD 8 BYTES FJR* 
.. OEseR I PTOR * 
... WORDS TO Reo .. 
"'BYTES REMAIN[~G* • • "' •• *"''''.*.'''''' ••• ''''''* 

x .'. IH *. .* WILL *. .* REMAINING *. NO 
*. ~~IiS O~OT~~~* .* ..... 

•• TRACK •• 
* •• * ... YES 

it 
*.*** 
*AM * * C5* •• • 

*** • • • * A2 * 
* * **** 

it 
*****A2********** 
'INSERT SEGMENT' 
.. CONTROL FLAG * 
*1 SEGMENT TYPE) * 
• I NTO SEGMENT • * DESCRIPTOR * 
***************** 
**** • , '. * 82 *.x. 

*.*** *AM '* 
'* 05* . --

IJIANV X 
*****A3********** 
• MOVE ORIGINAL' 
- RQ DATA FIELD * *INTO FILENAME. K* 
*AND ZERO NO. OF* 
-SYTES REMAININ,,* 
***.************* 

* * .x ••••••••••• 
**** • 

IJIAWR X 
*****B2********** *MOVE CCHH FROM * 
.. SEEKAOR * 
* TO * * FILENAME.F * 
• * ***************** 

X 
*****83********** *IJISOV2+6 ~F* 

• *-*-*-*-*-.-*-*-* • ••••• * SEeK TO • * ORIGINAL RO * * TRACK '" 
**** **'*. ******* ** 

IJIANTl X IJI SANT X 
*****Cl·******·*· 'GET BYTE COUNT • 
... Of BAS I C RO~ ... 
... CCW AND seT ... 
... SEGMENT TYPE ... 
... FLAG TO 01 '" 

**********"'****** 

X 
*****01····*· •••• .seT HOLD IGNORE* 
... Sill IN OiF TBl .. 
'SET NO.OF BYTES_ 
... REMAIN. IN RO ... 
... DATA ... ** ••• * •••• ** ••• ** 

X 
*****El********** * Move KEYL EN ... 
.. INTO RO COUNT ... 
... FIELD ... 
... (FIlENAME.c) .. • • 
***************** 

IJIWAFT ic 
**** *F 1 ******** .... * LATE Reo ... 
... H FOR ... 
... ROO teN ... 
... NT FIELD. 
• AME.C) * **"'* ••• "'*"'.*."' ••• 
* •• '" * '. .. Gl *.X. • • 
**** X 

*****Gl********** 
'MOV E CCHH FRO~ • 
... SEEKAOR TO .. 
• COUNT FIELD • '(FILENAME.C) _ 

• * .* *************** 

X 
*****Hl********** 
*IJISBlO AJ* 
*-*-*-.-*-*-*-*-* * BUILD WRITE • 
*AFT ER CCW CHUN* * IF REQU IRED * 
**** *****.**. ** * * 

IJIAFS X 
**J 1******* * CHANGE * * COMMAND * * COOE IN BASIC • * ROO CCW TO * * WRITE .. 
*********** 

X 
*****Kl********** *INIT. NO* 
*s EG DE RS* 
*wlTH L OF* 
* SE * • • ***.********.**** 

x 
**** • • * A2 * , * 
**** 

***e2************ 
SVC 0 
WRITE 

* * 
***************** 

X 
*****02********** .. * • * * * sve 7 * * * * WAIT * .. * *IF REQUIREO •• 

* * * * *************.*** 

**** • * * 03 * • • **** 

X 
*****03********** 
'SUBTRACT LENGTH> 
• (LLI OF LAST _ * SEG. WRITTEN * *FROM RC 0 BYT E~ * * REMAINING * 
.**.*********** •• 

X IJIAFT2 X 
*****E2·***·***** *IJISSVCF BF. 
*-*-*-*-*-*-*-*-* * FREE TRACK * * IF REQUIRED * · , ********.* .. **.*. 

x . '. F2 *. .* IS •• .* THIS *. YES *. A NEW •••••• *. VOLUME .* *. .* * .• * , NO 
x 

**** · . * Olt '* • • **** 

*****E3********** *GET NEXT RECORO. 
• LENGTH AND * *NUMBER OF BrTE:S* * REMAINING * * ON TRACK * 
**** ******** *** ** 

X 
**F3**·*·** - , * SET SEGMENT * * CONTROL FLAG * * TO 10 OR 11 * • • *.********* 

IJIAEll X IJIAFG X 
*****G2********** *' MOVE X'OQ' TO * * KEY LENGTH * * BrTE IN * * COUNT F IElO * 
'(FILENAME.C) , 
*********.*.*.*** 

X 

*****G3********** 
_IJIGET 80* 
*-*-*-*-*-*-*-.-* * GET SEEKADR * 
• FOR NEXT * 
• TRACK * **************.** 

X 

**** · -* 04 * · , ***. 

IJIANVL i 
*****04********** *IJ IGET BO* 
*-*-*-*-*-*-*-*-* 
• bET NEXT * '* SEEKADk * 
* * ***************** 

x .*, 
E4 *. *****ES***.****** .* IS NEXT*. *ADD KEYLEN + 4 * .* SEEKADk.= *. YES * IFOR BLu(..K * 

•• NEW VOLUME .* .•.•..•. X*OESCkiPTOR) Tu * *. SEEKAOR .* * RECURD DATA ... ...* *' LENGTH * * •• * ***** •• ****.***** 
• NO 

X 
*****F4****'****** * MOVE SEEKADR * * TO RO DATA * * FIELD * * (FILENAME.K) * • • *****.*******.*** 

x 
**** • • * B2 * 

* -**** 

it 
*****F!.l********** *IJISOV2+-o SF* 
*-*-*-*-*-*-*-*-* *(.t1ANGE SYMbOL! c* * UNIT ADDRf:SS * * IN eeB ... 
***************** 

it 
***** *AM ... 
* E5* * • • IJIARO 

*****H2********** *****H3********** *****H4********** 
* * * seT UP '* * PROPER CCW'S * • • * , 
*************"'*** 

X 
IJIAFTA .'. 

J2 *. 
.*RMAINDR*. .* OF RECORD *. YES 

*.GT LAST DASD .* •... 
*.SEG WRITN.* 

*. .* * .. * * NO 
x 

**** 
• * * D~ * · -**** 

* MOVE CCHHR * *UPDATE WRD CCW * 
" FROM NEW * * OAT A ADDR AND * * SEEKADR TO * •.•....• x* BYTE CNT w lTH * * RO OAT A FIELD * *ADDR AND LENGTH* 
• IFILENAME.K) • 'OF NEw SEGMENT' 
**.************** .*********** .. *** 

X 
*****J4********** • SET R t:lYT.E: ... * IN RO COuNT * * FIELD TO * * X'Ol' * 
• 'FILENAME.C) * 
***************** 

x 
IJIAFX X IJISWND 

**** • • * G1 * · , **K2******* *RESET HOLD * ****K3********* * •• * 
.IGNORE SW IN * '* RETURN TO * * SPNUNB AREA * •.•••••• x* PROBLEM * 
*OF OTF TABLE * * PROGRAM ... 
* * **.******.***** 
*********** 
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Chart BA. DAMODV WAITE Macro (1 of 3) 
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****Al********* * DAMDOV * 
• WAITF MACRO * • • • "'************. 

IJIS.TM X 
*****Bl********** 
• * 1(1 STORE '" * USER * 
• REG 1 STERS • * • * ••••••• **.* ••••• 

xx ............................. .. 
Cl .* .. *. *****C2ll1:****** ••• 

• *:ft. * * 1(1 * 
*;* COM~(~TE *:*~~ ...... x:: aXIT 1 :: 

* •• * ** ** :ft..* * '" * * 
:ft •• * :ft •••• ** •••••• *.*. * YES 

:ft ••• 

• • * A3 *" • • * ••• 

IJISXTFD X 
:;~EB~;l6~~*(!~~: 
• TRANSMISS ION • 
• BYTE TO OTF • 
• "RRORISIAfUS • * INDIC. TOR * 
**********1***··· 

x 
***** *sc * .. A3t1 
•• • 

:x •...•.•.••..••.•••.••.•• : 
x . '. 

03 *. • * :ft. 

• ••• • * * AS • 
* * •• ** 

· . • x., •••••••••• 

x .*. 
C5 *. . .* •. 

.YES .* INCORRECT :ft • 
• x •••• KEY LENGTH .* 

*. .* *. .* * .• * 
• NO 

x .* . 
05 :ft • 

. .* *. 
X NO.* EOF * . ND.* END Of '. 

............... " ••••• CYLINDER. .* ................ IO ............. *.. FtECORO .* 
*. .* *. .* 

:ft. .* :ft. .. * 
:ft ••• 

• YES 
:ft •• * * YES 

x .*. 
ES * • • * :ft • • :' SP~mrfO ·:o~?. 

*. .* *. .* * ••• 
• YES 

x • *. Fl •• 
IJISEOV i< 

*.tF2******* 
x 

" . 
F3 *. • * *. • * ~PNUNB *. NO *. OR tOLDC .. * •••• 

>.SPECIFIED.> 
*. .* 

• > 
> SET eov * * INDICATOR IN • 
> Off TABLE * 
• > 

.* *. *** • .* INCOR~.CT *. YES > • *. LENGTH .* .••• x* AS * *. .* .. * *..* ***lII * •• * •• * ••• * •••• * .• * 
:III YES ONO · . .ox ........... .. • x • 

X 
*****Gl1:********* 
• INI L1IE * 
.. POIN H * 
• STAR DR • 
:!IIOF S EA * 
.. IN E .. 
***. **.* 

............ ..... •••• •••••• • xxx ............ .. 
IJI SFR.M .*. 

G3 *. .. " * • 
.. ~?*:* OFE~~LE *:. 

*. .* *. .* * .• * 

IJISICl X 
**G4******* 

.. SET .. 
> INCORRECT * 

• LENGTH INO .. 
.. IN OTF .. 

.. TABLE :tI 

****.*.**** 

**G5*~*.*. .. $oET .. 
* .. Nr-on~&O~2D .. * 

.. IN DTf * * TABLE • •• * ••••• *** * YES . . .. . • x ............ .. 

x .0. 
Jl *. ,**J2******* .* *. * RESET .. 

.:* S~~~~~'EO *:*!~~ ..... X*ShtltH~~Nrx2EP~* *. .* .. RELATl VI: * *..* *ADORESSING .. 
... .* *********** • NO 

................. x .............................. .. 

x .'. H3 * .. . * * • • * FEOVO *. 'tES *. :I:: VE:S ,,* ..... 
*.. *82 .* 

*. .* * •• * *NO 

X 
**J3***··*· * SET * 

:III END OF :III 

*. S~I~eH .* .. . 
********** • 

x *te .... 
*HB * * 45* •• • 

: •••••••••• x:x •••••••••••••••••••••••• : : .......... x: x 
**** • > 

* A3 * • • 
**** 
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Chart BB. DAMODV ~AITF Macro (2 of 3) 

IJ ISNEF 

*.*** *eA III * J3* •• • 
x .'. 

Al *. .• *. 
• ' IDLOC *. NO •• x*. SPECIFIED .lIt ..... *. oO. *. .* 

•••• * • 
.. Al * * 0 

* •• * * YES 
x ..... 

*BC * * 81* * > * ••• x * IJ ISJCK .'. 
Bl *. .. * *. •• WRITE *. YES 

OAFTER OR WRITE •••••• *. RZERO .* *. .* * •• * o NO 

x 
• 0. 

Cl *. .• *. .. • * END *. YES. *. OF FILE .* .• X. *. .* *. .* * •• * o NO 

x .0. 
01 *. • * *. • * NO RECORD'. NO • *. FOUND •••• X. 

*. .* *. .* * •• * * YES 

X 

x * •••• 
*sc * 
• 84* 

* * o 
IJ ISDUMY 

IJISYID .*. 
El *. *****E2********** .* *. * * . * ENO OF *. YES * UPDATE IDLOC • *. CYLINDER .* ......... X* TO NEXT *. .* * CYLINDER *..* * * *. .* ***************** 

• NO 

· . • x ••••••••••••••••••••••••• 
X 

IJIWFTR .*. 
Fl *. .• *. .> RELATIVE *. YES *. ADDRESSING ..... .. 

*. .* *. .* * •• * * NO 

IJISMID X 
• ****Gl*******·*· * HOVE RECORD • 
: I~DlgtOFY~ES : 
,. IF REQUIRED .. 

* * ************ ••• ** 

X 
IJISUlD .>. 

Hl >. 
.* *. 

x * ••• 
* * * 83 * • 0 

**** 

.* END OF *. YES *. VOLUME oO* ....... 
*. .* *. .* * •• * > NO 

x * •••• *sc ,. 
* 81* •• > 

IJ ISJCK 

x 
***"'* ·Be '" 
'" 84* * • o 
IJISD~Y 

****A3********· 
: g~~e~~T : 
> SUBROUT INE * 
******--******** 
**** > >. 

*A4 
DAMODV MAC~O 
PARAMETER OPTION -
DCCISION DOES NOT 
APPEAR IN AN 
A,SEMBLY L1STlN~. 

**** > 0 

'" 84 '" 
* * **** 

*"''''*''' "'liA '" 
'" H3* 

o * • 
x .>. 

.1.5 *. .* •. 
YES.* REAO *. . ..... *. KEY .* *. ISSUED .* *. .* * •• * > NO 

* 83 "'.x. . '. **.. .. · . .x •••••••••• x 
X x 

IJISNIDl X 
**B4******* * 0 

.*. 
85 *. •• *. *.***83********** > • 

o CONV ERT CCHH > * SET '" .. NO.* KEY"'. 
'" TO RELATIVE .. 
.. ADDRESS TTT '" '" EUF '" •••••••• LENGTH .* 
> • 
********.******** 

x • * • 
C3 *. 

.*RECFORM* • .* = SPNUNB *. YES *. AND IDLoe = .* ....... *. BLANK .* *. *A't .* * •• * o NO 

x 

* SwITCH '" • 0 

*********** 

x 
**** o > 

'" Al .. 
• 0 

**** 

.*. .*. 
03 *. 04 * • . * *. .* * . .* RECFORM *. Vf:::' .* SPNUNa *. NU *. ,.. SPNUNB •••••••••• X.. SPECIFIED .* ••.• *. *A4 .* *. .* *..* *..* * •. * * •• * 

'" NO '" YES 

x .'. E4 *. .* IS * • 
• ND.* IJIGET ". .x ................... *. SW IN DTf .* 

X 
****·F3********** 
*ADD REC RION* 
• FACT TO * 
*CONVERT CCHHK* 
* TO REL * 
*ADDR VALUE * 
***************** 

x 
.0 • 

*. ON .* *. .* * .• * .. YES · . xx ••••••••••• 
***** 
*tW * * Fl* o > • IJ IGETl 

G3 *. *****G4********** .* *. * CONVERT R * 
.' RELTYPE o. YeS * TO DECIMAL * *. = DEC .* •.••.• ~ .x* IN USER * *. .* • IDLOC. * ...* * * *. • * ***************** 

• NO 

X 
**·**H3********** * APPEND R TO * * TTT AND MOVE * * TTTR TO USER * * lDLDC * 
* * ***************** 

X 
*****H4********** * CONVERT TTT * * VALue TO * * DEC IMAL IN * 
• USER IOlDC * • * 
*.*************** 

:x ......................... : x 
***** ·Be * 
* 61* 

o • • IJISJCK 

*. = a .* *. .* * •. * 
'" YI:5 

X 
*****05********** > • * SET CCw * 
.. fOk READ * 
'" COUNT * > • 
***************** 

IJIREAD X 

x 

*****E!l***.****** • * SYC u *,. 
•• REAO * * * ,. COUNT OF * * * * EOF READ * * .. * * '" *****.*********** 

**** * • • 64 .. 
* • **.* 

X 
**G5******* * • * seT * 

,.. FEUY '" 
.. SWITCH '" • • *****.***** 

x 
**** * 0 * Al * * • 
*"'.* 
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Chart BC. DAMODV wAITF Macro (3 of 3) 

... REFERENCES 
TO BCBl: 
BaAl, BBHl 
BBH3 

***** > > 
> .> 

> > 
> 

IJISJCK X 
*****81********** * MOVE ERROR * * BYTES FROM ,. 
* OlF TO USER * 
* ERROR/STATUS '" 
,.. INDICATOR * 
***************** 

x 
• >. 

Cl *. 
• * *-

>B2 
DAMOOV MACRO 
PARAMETER OPTION -
DECISION DOES NOT 
APPEAR IN AN 
ASSEMBLY LISTING. 

. * READ *. NO *. MACRO .* ..... *. .* *. .* * •• * 
'" YES 

x 
.> • 

01 *. .* *. .. .* NO RECORD *. YES. *. FOUND .* .. x. *. .* *. .* * •• * 
> NO 

x .*. 

x 
**** * * ,.. F4 ,.. 

* • 
**** 

El *. **E2******* .* IS *. ,.. TURN ON * .* LENGTH OF *. YES *WRONG LENGTH ,.. *. RECORD READ .* ........ X* RECORD * 
*.BLKSIZE-4.* ,.. INDICATOR * *..* ,.. .. 

* ... * *********** • NO 

:x •.•••.••••........•..... : 
x 

*****Fl********** • * 
.. RESTORE BYTE * 
,.. COUNT 14 IN * 
'" BASIC SRCHHAE .. 
* • 
***************** 

X 
*****Gl********** 
* * '" RESTORE ,.. 
,.. US ER ,.. 
,.. REGISTERS * 
• * 
***************** 

x 
**~* • • * G4 * • • **** 

***** *BA * 
'" A3* •• • 

X 
**A3******'" *SET SECOND * 

*ERROR/S T ATUS * 
* iNO BYTE IN '" * DTf TABLE 1(1: 

'" TO X'OO' * 
*********** 

x .'. 
83 *. 

. * *. YES.* IOlOC *. ..... *. = blANK .* *. *82 .* *. .* 
* •• '" * NO 

x .* . 
C3 *. • * * • 

'" REFEkENCES 
TO 8C84: 
B801, 8bHl 

***"'* . . • .* 
* * • ..... ....... . x: 

x .'. 
84 "'. .* * • .* RELATIVE *. NO *. ADORI:;!):)ING .* ......................... . 

"'. .* *. .* * ... * 
'" YES 

x .'. 
C4 * • .* * .. • * LOC *. Yt:~ • .* RELTYPE *. NO • *. SPECIFIED .. * •••••• *. '" DEC ."' .......................... x. 

*. .* *. .* * ... * * NO 

: .•••••.••• x: 

X 
*****03********** 
*MOVE DT F ERROR/* 
'" STATUS BYTES '" 
*TO USER ERROR/ '" 
'" STATUS IND. '" * (ERRBYTE) '" 
**** ** ** ******* ** 

x 
**** • • * F4 * • • **** 

*.. .* 
:p:. .* * •• * * YES 

X X 
*****04********** *****05********** 
• * • * * MOVE ALL * '" MOVE ALL '" 
'" (. GI TO '" * XtFF' TU -* 
'" lOlUC. * '" IDLOC * 
• * > * 
***************** ***************** 

: x •••••••••••••••••••••••• : 
IJISRTER X 

*****E4********** * MOVE ERROR * 
-* BYTES FROM * 
* DTF TO USER * 
-* ERROR/ST Arus * 
-* INDICATOR -* 
****************'* 
**** · '. * F4 *.x. 

*-**** * * 
:B~b: **** x 

'" 0: *****F4********** • * • 
• *' RESTORE :jo 

•••• "' •• x* USER '" * REGISTERS ,. 

• * ***************** 
**'** · '. * G4 *.X .. · . **** . IJISTNR X 

-*-*G4******* * RESTORE -* * OTF MACRO -* 
*' SIIiIT(.H TO * * X'OO' -* • * 

"'******'**** 

x .*. H4 *. **H5****'*** .* *. * TURN ON * 
.* *. YES *UNRECOVERAtllE* 

*.UNRcCOVERABlE.* •••••••• x* 1/0 ERROR BIT * 
'" .110 ERROR.* -* IN ERROR/ * *..* *STATUS IND * 

* •• * *********** * NO 

:X ............. "' •• "' ......... : 
X 

*-***J4********* * RETURN TO -* 
-* PROBl EM * 
-* PROGRAM * 
******-********* 
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chart BD. DAMODV: Get Subroutine 

**** 
* * * A2 * * * **** 

IJIGSKE X 
****Al********* * DAMODV '* 

"" GET '* * SUBROUTINE * 
*************** 

IJ IGET X 
*****B1********** 
* * * STORE * * RETURN * * ADDRESS * 
* * ***************** 

**A2******* * RESET ALL * * SPNUNB * * INDICATORS * 
* EXCEPT REL * * AOOR * 

**********"" 

X 
**B2******* 

*SET RECORD * 
""OUT OF EXTENT* * AREA INO IN * 
*ERROR/ STATUS "" * INDICATOR * 

**********"" 

X IJI SNRMU X 
**C1 ******* * TURN ON * * IJIGET SW * 

* IN SPNUN8 * * AREA OF OfF * * TABLE * 
*********** 

X 
*****01********** * GET ADDR Of * 
* CCHH FROM * * SEEKADR AND * * ADDR OF * 
* DSKXTNT TABLE * 
***************** 

X 
*****E 1********** 
*IJISNIDI BB* 
*-*-*-*-*-*-*-*-* * CONV E RT CCHH * 
* TO RELATIVE * 
'I< ADDRESS TTT * 
***************** 
**** * '* .. "" REFERENCES * :« *.X. TO 80Fl: * * BSC3, 88E4 
**** .. IJIGFTI X 
*****Fl********** * • * ZERO * 
:« REGISTER :« 
:« IJIARR :« 
* • 
****************'f' 

................... x: 
x .'. : IJI GSKM 

Gl * .. .* '* .. .* SEEKADR *. YES *. M EQUALS .* .... * .. DSKXTNT "1.* 
*. .* * ... * • NO 

**** 
* *. * D3 *X~. 
* * x • **** 

.IJIGTTT • 
*****Hl********** 
'" SAVE * 
'" CUMULAT lVE * * TOTAL TRACKS * * (TTT 2 FROM * 
*DSKXTNT TABLEl * 
***************** 

X 
*****Jl********** 
* * 
*UPDAT E DSKXTNT * 
: ~~~~E~TA~ : 
* IN TASLE * 
***************** 

x .*. 
Kl *. .* * . 

x 
**** * * * A3 * 

* * **** 

• NO.* END OF *. YES .... *. TABLE .* .... 
x 

**** 
* * 
"" A2 "" . . 
**** 

*****C2********** * RESTORE FULL * * RECORD LENGTH * 
* TO SEGM ENT * 
*OESCR IPTOR wORD* * IN ]/0 AREA * 
***************"""" 

x 
****'" *AM * 
'" G3* 
* * * IJISNRM 

**** 
* * 
'" A3 * * * 

**** 

X 
IJIGSKB • *. 

A3 *. 
• * *. NO .*SEEKADR 82 *. 

•••• *EQUALS OSKXTNT.* *. 82 .* *. .* * •. "" 
"" YES 

x .*. 
83 *. • *s EEKAOR*. 

• NO.* TTT *. 
.X •• *. EXTENT lOWER .* *. LI MIT .* *. .* * .• * * YES 

X 
*****C3********** • * * CALCUL ATE * * EXTENT UPPER * 
* LIMIT * * • 
*******"'********* 

x .*. 
03 *. *****04********** 

• *COMPARE*. * * 

**** 
* * *' A5 * 
* * **** 

X 
*****A5 ********** * CALCULATE * 
* CONVERS. TERM * 
* (TTT OF CURR. * 
* EXTENT, TTn * 
* OF PREV. tXT} * 
**'*************** 

it 
*****B5********** 
* STORE * * CONVERSruN * 
* TERM IN * 
* FILENAME.X * 
* * 
***************** 

it 
*****C5********** * GET TTn OF * 
* NEW EXTENT * * FROM DSKXTNT * 
* TABLE ENTRY * 
• * 
***************** 

............ x: 
:IJIGCH it 

• GT.* SEEKADR *. LT *' AOD 1 TO * . 
*****D5********** 
*IJIOVCH BF* 
*-*-*-*-*-*-*-*-* * CONVERT TTTl * 
* TO CCHH * 

X •• x*. TTT TO EXTENT .* .......... x* SEEKADR. TTT * ....•. 
*. UPPER .* * * 

*.LI"'IT.* * *' 
*;** 

* * * 03 * 

*. • * ***************** 
* 

• * **** 
X 

IJIGSKBI .*. 
E3 *. 

.*IS THIS*. 
YES .* THE LAST *. 
••• *.EXTENT ENTRY .* 

*IN OSKXTNT.* *. TABLE.* x 
**** 

• * * A2 * 
• * **** 

* •• * 
• NO 

x .*. 
F3 *. 

.* *. YES .* SEEKAOR M *. ..... *. EI,JUAlS NEXT .* 
*.DSKXTNT M.* 

*. .* * ... * • NO 

x .*. 
G3 *. **G4******* .* *. *' RESET ALL *' .* WRITE *. NO * SPNUNB *' *. AFTER MACRO .* .......... x* INDICATORS * *. .* *' EXCEPT REL * 
*..* * AOOR * 

*. .. * ********* ** * YES 

X 
**H3******* * 5 ET NEw *' 

* VOLUME IND * * IN SPNUNB * * AREA IN OTF * *' TABLE *' 
*********** 

: ........... X: 

IJ1GNXT X 
*'****'J3*'*******'** 
*' MOVE M AND 82 * 
* FROM NEXT *' 
*EXTENT ENTRY IN* 
*' OSKXTNT TBL *' 
* Tu SEEKADR * 
***'************** 

x 
**** * • 

'" A5 * 
* * **** 

x 
***** 
*AM *' * El* 
* * 
* IJ IWlR 

* * ***************** 

X 
*****E5********** * • * SET SEEKADR * * R BYTE TO 1 * 
• * 
* * 
***************** 

X 
*****F5********** 
* * * RESTORE: * * RETURN * 
* ADDRESS * 
* * ***************** 

it 
**G5******* * RESET * * IJIGET SW * * IN SPNUNB * * ARt::A OF IHF * 

* TABLE * 
*********** 

it 
****H5********* * RETURN TO * * CALLI NG RTN * 

* IN OAMODV * 
*************** 

Charts 201 



Chart BE. CAMOCV: Seek uverlaF Sutroutin€ (1 of 2) 

202 

****Al ********* *' DAMOOV '* '* SEEK OVERLAP * *' SUBROUT rr..E ,. 
*************** 

X 
IJ ISUVP .*. 

81 *'O' 
.*REl TRK *. .* "" BLANK .+: .. YES *. AND RECFOR.., .* ..... 

*.oNE $PNUNB.* 
*. *' .* * •• * 

• NO 
x 

***** *SF '* '* C3* •• • x IJ ISDV 2 .'. 
C1 '* .. .* * . • * RECfORM *. YES *. NE $PNUNB .* ....... 

'*.. .* *. .* * •. * 
• NO 

x .'. 
D1 *. 

• * "'. 
YES.* SPNUNB *. 

.. H .. *. SPECIFI ED .* 
*.. .* *. .* * •• * 

• NO :x .......... : 
x .'. 

El *. .* t .. .* VARUNB *. NO *. REL ADDR .* ..... 
*.SPECIFIED.* 

*. .* * •• * * YES 

: .........• x: 
x 

***** *BF * * (3* •• * 
X IJ ISOV2 

*****Fl********** 
'" GET ADDRESS * 
'" OF SPNUNB '* 
'" AREA IN ". '* OTF TABLE *" . . 
***************** 

x .'. 
Gl *. .* *. 

YT:.S.* RECFORM *. .... *. NE SPNUNB .* 
*. .* *. .* * .• * 

• NO 

x . '. 
HI *. .* *. 

.. NO.* C;PNlJNA *. 

.ox •• *.. SPECIFIED .. * 
*. .* *. .* * •• * * YES 

x .*. IJISOVl 
Jl *. *****J2********** 

.*·~ELATIVE*·* .. NO : ~S~~L~~5R : *. ADDRESS ING .* ......... x* SEEKAOR TO * *. .* ,. FIlENAME.S * *..* * IN DTF TABtE * 
* ... * ***************** * YES 

: ••••• .o ..... x: 
x 

**** . . 
>}: A3 '* 
* * **** 

x 
***** .SF '* 
'" (3* •• • IJISOV? 
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**** • * * A3 * • • **** 

x .'. A3 *. .. * *. 
NO.* r:t.ELTYPE *. 

...... * .. = DECIMAL .* *. .* *. .* * ... * * YES 

X 
*****63********** * CONVERT * * TTTTTTTTRR '" 

**** * • 
* A4 * • • 

**** 

X 
*****A4********** * SUBTRACT 11T2 * * OF CUR~ ENT * 
* DSKXTNT ENTRY * * fROM UPOAT EO >/I 
* SEEKADR TTT *' 
***************** 

x .*. 
B4 *. .* *~ 

NU.* SEEKAOR *. 
* ADDRESS '" 
* TO TtTR '" 

• ...... *WlTHIN CORRECT.* 
* .. EXTENT .* · . ***************** 

: .......... x: 

X 
*****C3********** * STORE R VALUE * * IN R ByTE Of * 
II/< SEEKADDR * 
:10: l~IlENAMEoOS:' '* • • 
**** *********** ** 

! JI SCMC X 
*****03********** *' INtTIAllZE * * OSKXTNT TABLE * 
'" POINTER TO * 
*Sl ART OF TABLE * 
* (F ILENAME.XJ * 
***************** 

:x ••••.•.••. : 

IJISLBK X 
*****E3********** • • * SAVE TTT '* * VAlUE FROM * * SEEKADR * • • 
***************** 

X 
*****F3********** 
*ADD TT12 VALUE * 
* FROM PREVIOUS '" * DSKXTNT ENTRY * * TO TTT VALUE * 
'" FROM SEEKAOR * 
***************** 

X 
*****G3********** • • *UPDATE DSKXTNT ,. * TABLE POINTER * * TO NEXT ENTRY" 
* • 
***************** 

x .' . 
H3 *. 

• *CURRENT*.o .* ENTRY THE * .. ~.jO 
*.o LAST IN .* ..... 

*oO TABLE .* 
*. . * * •• * * Y!:$ 

X 
1<*J3******* 

* TURN ON * * ReCORD OUT * 
*OF EXTC:NT AREA * 

*1 NDICATOR IN * 
*" OTF TABLE * 

*********** 

x 
***** 
*BC '" * F4* 
* • 
* I JISTOM 

X 
to ... * * • * A4 * • • **** 

*.o .* 
* •• * * 'r'ES 

X 
*****C4*******:10** * STORE DSKXTNT * 
*ENTR'r' M AND B2 * * VALUES IN * '* SEEKADR * 
* 'FIL ENAME.SJ '* 
***************** 

X 
*****04********** * • * CAlCULATE * * RECONVERSION * • * • • ***************** 

X 
*****E4********** 
*ADD SEEKADR TTT'" * VALUE TO TTTl * * FROM OSKXTNT *' * ENTRY TO GET * * RECORD TTT * 
***************** 

x 
***** *BF * 
* 61* •• • IJ IOVCH 



Chart BF. DAMODV: Seek overlaF Subroutine (2 of 2) 

_*·.Al··lIe* ••••• * DAMOOV * 
• CHECK OVERl AP • 

* **i~~~~~l~~*** * 

•••• _SE * • * E4 ._X. · . •••• IJ IOVCH 
x . '. 

Bl *. .• *. 
• - Cl •• YES *. ALTERATION •••••• 
*.FACTOR = •• *. 1 .* *. -* 

• NO 

X 
*****Cl*********· 
: O( ¥t¥Ev~E5~RD : 
• (DIVIOENDI BY * * Cl AlTERATIO"l. * * FACTOR * .. * •••••••••••••• 

X 
*****01*****···*. 'STORE QUOTIENT * * (HIGH ORDER * 
• REGI IN C1 * * SEEK ADDRESS * * (ACTUAlI * ***_ •••••••••••• * 

X 
··***El •• ·******· '* RES RE * 
*RE OW * * I' ., NO· 
o * •• *** ••••• _ ••••• 

· . • x ••••••••••• 

IJ ISOVZ X 
• ****Fl********** '* DIVIDE ., * DIVIDEND BV > * CZ AL TERATlDN • * FACTOR '* 
• * ••• _.-••••••• -. *. 

X 
*****Gl********** 'STORE QUOTI ENT • * (HIGH ORDER ,. 
,. REG) IN C2 * 
,. SEEK ADDRESS ,. 
* {ACTUAU * -** •••••••••••••• 

x 
.>. 

HI *. 
.- *. .* HI *. YES *. ALTERATION •••••• 

*.FACTOR = .* *. 1 •• 
* •. -o NO 

X 
*****J * ... * •••••• * R e '* 'REMAI (LOW' * ORO GJ * 
• NEW END * * • ••••• ** ••••• *.*** 

X 
.***.Kl*******·*· * DIVIDE * * DIVIDEND BY * 
.. Hl AL TERAT [ON * * FACTOR * 
* * ***************** 

• **** • • 
.. A3 * • • 
**** 

x 
**** 

• * • 83 * 
• * **** 

**** 
• * * A3 * • • **** 

X 
*****A3********** 
:sT?~iG~ug~mT : 
• REG) IN HI • * SEEK ADDRESS • 
• (ACTUAL) • 
**********.****** 
**** 

* *. * 83 * .. X .. • • *.** .. 
iJISDV3 X 

*****B3********** * STORE * 
:REa:A~~E~E~~OW : 
• ti2 IN SEEK • * ADDR «ACTUAlI • 
••• *******.**.*.* 
•••• .. REfERENCES * * .. 

TO 8FC3: ...... *.x. 
BEBl, BEEl" .. 
BeJ2 ****. 

*DZ 
DAMQDV MACRO 
PARAMETER OPTION -
DECISION DOES NOT 
APPEAR IN AN 
ASSEMBL Y 1I STING. 

IJI SOVZ X 
*****C3********** 
• INITIALIZE * *ccw BUI LD AREA :t 
• POINTER WITH * * ST ARYl NG ADOR .. * -32 BYTES * 
***.************ • 

IJiSOV2&6 it 
*****03*********· * OBTAIN .. * SfEKADR .II: .. FROM SEEK .. 
.. ccw * 
* * ***************** 

X 
*****E3********** * DETERMINE NEw * * SYMBOLIC UNIT * 
• (HI ADDRESS * * AND STORE * * IN CCoB * 
***************** 

x 
**** 

* * * A4 .. 

• * **** 

·***G3********* * DAMODV * 

**** • • * A4 *' 
* * **** 

x .*. A4 *. .* •• .* HOLD *. YES *. = BLANK .* .................. . 
*.. *02 .* *. .* * .. * 

• NO 

x .' . 
B4 *. .* *. YES.* RECFORM * • •... *. '"' SPNUNB .* *. *02 .* *. .* * .• * 

• Nil 

x .*. 
C4 *. • .* *. 

:x~~*:* s~~~~~YED *:. 
*. .* *. .* * •• * * 'tiS 

it .*. 
04 *. .* * • • * rtJLO *. YES • 

*.IUNORE S~ITCH.* •••••••••••••••• X. *. SET .* *. .* 
lI' •• * * NO 

: ........... x: 
X 

lJIOVH .*. 
E4 *. .* * • • * TkACK *. NO • *. tillD OPTION .* ..•......••....• x. 

*.SPEClfIED.* 
*. .* * •. * 

• YES 

x .* . 
F4 *. .* * • • * CNTRL *. YES • *. MACRO .* ••....•.......•• X. 

*. .* *. .* * .• * 
• NO 

x .*. 
G4 *. .* *. 'if::S.* FREE *. * SVC * ....•. *. MACRO .* 

> SUBROUTI NE • 
*************** 

. . .x ••••••••••• 

I JI SSVCF X 
*****H3********** 
* * * * * * SVC 36 *' * *' * FREE •• * *' TRACK * * 
* * * * ***************** 

*. .* *. .* * •• * * NO 

it 
***.*H4********** 
*' * * '* : : R~X5 i~o :: 
*' * HOLD * * • *' *' * .**************** 

iJISFGC X 
***H5************ 

* SVC 0 * EXtCUTE CHANNEL *' PRObRAM * 
***************** 

. . . ••••••••••••••••••••••••• x.x ••••••••••••••••••••••••• 
iJISLOAO X 

*****J4********** > • * kESTORE * 
• REGISTER 1 * 
* * * * ***************** 

X 
****K4********* * RETURN TO * 

>CALLING ROUTINE' * • *************** 
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Chart BG. $$BODAIN: 

****Al********* · . *' $$BODAIN * 
* • 
*************** 

X 
*****81********** * • *' INITIALIZE .. *' BAS E *' * REGISTERS *' · . ***************** 

STOTF X 
*****C1********** * • 
* SAVE OTF * *' TABLE *' * ADDRESS *' • • 
***************** 

X 
*****01********** · . *' PUT CCW * *' ADOI' ESS IN *' 
*' eeB *' * • 
***************** 

X 
*****El********** 
* * *' RELOCATE * *' CCW'S *' 
• * * * ***************** 

X 
*****Fl********** • • *' CALCULATE *' * ADDRESS *' * OF DLBL *' 
* * 
***************** 

X 
*****Gl********** 
* * * GET NUMBER * * OF EXTENTS *' 
* * * * 
***************** 

X 
*****Hl********** 
* * * CALCULATE *' *' FIRST EXTENT *' *' ADDRESS *' 
• * ***************** 

X 
*****Jl********** *' COMPUTE '" *' END-Of-EXTENT *' *' STORAGE AREA *' *' AND SAVE '" 
* * ***************** 

X 
*****1<.1********** 
• * * ENTER * * MESSAGE * * CODE * 
* * ***************** 

x 
**** 

* * * 82 *' 
* * **** 

DA Ofen InFut/Output (1 of 3) 

**** • * * 62 * 
* * **** 

x 
. *. 

82 * .. 
..* *. 

**** 
* * * B3 * 
* * **** 

x .*. .* . 63 *. B4 * .. 
.* IS *. .* *. .* UNIT *. YES .* UNIT *. YES .* RETURN *. YES *.FRO"1 MESSAGE .* ..... *. ROUTINE .* * .. UNASSIGNED oo* ......... x*. UNASSIGNED .* .................... .. 

*. .. * * .... * * NO 
x 

***** *BJ * 
* B4* 

* * 
X 

• T S Tour 

*****C2********** · . * GET ADORE SS *' 
* OF DlBl * • • 
• * ***************** 

x 
:****02*********: 
*' PICKUP * * NUMBER OF *-
* EXTENTS * 
• * ***************** 

x .*. 
E2 *. .* *. .* ANY *. NO *. EXTENTS .* ..... *. LEFT .* *. .* * .. * * YES 

x .*. 
F2 * .. .* IS *. YES .. * SYMBOLIC *. .... *. UNIT IN .* *. EXTENT .* *. .* * ... *-* NO 

:x ..•.....•. : 

:MVEXT x 
***"'*G2********** 
* * *' MOVE SYMBOLlC * * UNIT FROM OTF * 
* TO EXTENT * * • 
***************** 

: .......... x: 

* .. IGNORED. * *.. .* 
*..* *..* * .• * * •• * * NO * NO 

BELOWFE X 
**C3******* 

* * '* SET OFF * * IGNORE * * BIT * • • *********** 

X 
*****03********** " . * INITIALIZE * 
* POI NTER TO * 
:0< PUB * 
• * 
***************** 

X 
*****E3********** 
* * * INlTIALtlE * *' FOR DEV ICE * *' TEST *' • * 
***************** 

x 
***** 
*BH * * Ai* •• * TSTDVCTP 

X 
**C4******* 

* * * SET ON *' * IGNORE * 
* BIT * 

* * *********** 

GETQPEN X 
*'t-:**D4**>!'**~*** * SVC 2 * 

* FETCH * * $$ BOP EN * 
*************** 

***** 
PNTCCB X : *: 

*****H2********** * *-* MOVE * * * SYMBOL IC * • * UNI T TO *X ... oo ..... * eea * • • ***************** 

X 
*****J2********** *F IND LUB ENTRY * * FOR LOGICAL *' *UNIT SPECIFIED * 
*IN FIRST EXTENT* * USING SYSIR *­
***************** 

x 
**** 

* * *' B3 '" 
* * **** 

* REFERENCES 
TO BGH2: 
BHF2, 6JH3 

**** *BH * .. * Al *.X. 
* * 
**** .. BADASSIN X 
*****C5********** * SET UP TO * 
* ISSUE * * MESSAGE * 
* 46831 * 
* • 
***************** 

MSG2 X 
*****05********** * SET UP TO * 
* FETCH * * MESSAGE * * RQUTI NE * 
* * ***************** 

X 
****E5********* * SVC 2 * * FETCH * * $$BOMSGI * 
*************** 
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Chart BH. $$BODAIN: CA o~en In~ut/Output (2 of 3) 

***** *8G * 
* E3* • * > 

X 
rSlOVCTP ••• 

Al * • 
• * * • • * IS *. NO *. DEVICE .* .... *. CORRECT .* *. .* * •• * * YES 

x 
.>. 

Bl :ft. 
.* :ft • 

x 
***** *BG * * C5* * > 

* BADA$S IN 

• *AlTERATION :ft. YES *. FACTORS .:ft ..... *. fILLED .* 
* .. IN .* 

:ft •• * 
* NO 

x 
*****c 1********** * GET ADDRESS * * OF POINTER * 
>I< TO DSKXTNT * 
* TABLE >I< 

* * 
***************** 

x .*. 
Dl *. .* IS *. 

x 
**** > * * 03 * • * 
**** 

.* TABLE *. YES *. A DTFPH .* ............................ .. 
:ft. .* X *. .* 

:ft •• * * NO 

x . *. 
El * .. 

.* *. .* RELATIVE *. NO .. 
:ft. ADDRESS ING .:ft ..... 

*.SPECIFIED.* 
:ft. .* 

* •• * 
.. YES 

X 
*****F 1 *******.** * * * GET ADDRESS * 
.. OF D5KXTNT * * TABLE .. 
• * 
***************** 

X 
*****Gl********** .. MOil E .. 
.. ALTERATION >I< 
* FACTORS FOR .. * DEVICE TO * * O$KXTNT T ABl E * 
*********.**.**** 

x 
**** • * 

* C3 * 
* * :ft:ft*. 

NORElAD X 
*****E2********** 
* * * GET ADORE SS * * OF NEXT * * EXTENT '" * < ***************** 

it 
• <. 

F2 *. 
.* *. .* END *. NO *. OF EXTENT .* ..... *. AREA .* *. .* * .. * * YES 

it 
***** 
*BJ < 
* 84* * • 

* TSTOUT 

it 
**"''''* *BG '" 
'" H2* 

< * 
* PNTCC a 

**** 
* * * C3 * < < 
**** 

AROUND X 
**C3******* 

*SET SWITCH * 
'" TO INDICATE '" '" ALTERATION '" 
* fACTORS '" 
* FILLED IN * 
*********** 

**** < <. 
* 03 *.x. 
< * it *"'** COMPNXT .<. 

03 * .. 
INPUT 

.. * *. ****04********* .* OUTPUT *. NO '" SVC 2 * "'. FILE .. * •• o. ........ X'" FETCH * *. .* '" $$BOOAll * 
"'. .. '" *******"'******* * ... * 

'" YES 

it 
.< • 

E3 * • 
. '" *. .* FIRST * .. NO 

*.TIME THROUGH ."' ....... . 
"'. ROUTI NE .'" *. .* * •• * * YES 

it 
**"'**F3********"'''' * SAVE ADDRESS '" 
'" OF ALTERATION * * FACTORS IN'" 
* DSKXT NT '" 
'" TABLE * 
***********"'***** 

it 
*****G3********** 
< * '" GET ADDRESS * 
.. OF DISK * 
* EXTENT TABLE * 
< * 
***************** 

it 
*****H3********** 
'" MOVE SYMBOLIC '" * UNIT NUMBER * 
'" FROM EXTENT :I< * TO COMPARE * 
:I< AREA * 
*"'**************'" 

X 
**J3*****"'* 

*SET SWITCH '" 
* TO INDICATE '" 

* NOT fIRST '" 
'" T I ME * * THROUGH * 

*********** 

x 
**** * • * F4 * 

* * **** 

**** * * 
'" F4 * * < **** 

: ............ x: 
("U:;AR X 

*****F4********** * INITIALIZE: TO * 
*CONVERT EXTENT * 
'" LIMIT FROM * * ACTUAL TO * 
'" RELATIVE ADOR * 
****************'" 

"'*** < '. * G4 * .. x .. 
* * **** .. 

MORXTNT X 
*****G4********** • < 
* P ILK UP '" 
*CHARACTER FROM * * EXTENT * 
* < 
***************** 

X 
*****H4**'******** * MULTIPLY * *' CHARACTER BY :I< 
:I< CORRESPONDING * * ALTERATION * *' FACTOR * 
***************** 

X 
*****J4********** 
* * *' ADD RESULT * 
*TO ACCUMULATOR * 
*' REGISTER * 
< * 
*************"''''** 

it 
**** * < * B5 * • * **** 

**** 
< * * 85 * < < 
**** 

X 
*****B5********** * PICK UP NEXT '" * C.HARACTER IN * * EXTENT AND * 
'" ALTERATION * * FACTOk * 
**********"'****'** 

it .<. 
C5 "'. .* "'. NO.* LIMIT *. .... * .. ALTERATILJN .* 

*.COMPLETED.'" *. ..* 
*oo .* x 

**** * • * YES 

'" G4 * 
* * "'**'" 

it 
*****05********** * ADD H2 '" 
'" VALUE TU * * ACCUMULATOR. * REGISTER 

* * **************"'** 

X 
*****E5********** < < 
* flICK UP NEXT * 
* CHARACTER * * IN EXTENT * 
< • 
***************** 

x 
.* . F5 *. • * UPPER *. 

o.* LIMIT *. "'1::$ *. CONVERSION .* ..... *. SwITCH .* *. ON .* * ... * * NU 
x 

****'" 
'*BJ * 
'* tn* 

X 

• * < 
UPP~K.LT 

*****(,5********** < < * SAVE TTTTl '" * IN TE:MPORARV '" * LOCATION * 
* * 
***************** 

i< 
**H5******* 

*SET SWI TCH * * TO INDICATE * * UPPER LIMIT * * CONvERSION * 
< * 
*********** 

x 
**** 

* * * F4 '* 
* * **** 
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Cnar;~ BJ. $$BODAIN: 

***** *BH '* * F5* * • . 

LA Ofer. Infut/Output (3 cf 3) 

**>1<* 
* * * B3 * • * 
**** 

**** • • * B4 * * • *.** x. 
***** X 

UPflERLT .. *.. • *. X r~TOUT X : *: 

206 

B 1 *.. B2 *. .* FlkST *. .* *. .. * EXTENT * .. NO .. ;I< SYMBOL I C *. YES *. UF FIRST .* ........ .. X*. UNIT .* ..... . *. VOLUME .* *. EQUAL .. * *..* *...* * ... * * ... * * YES * NO 

:x ............... of 

LABADR X 
**C1******* 

*SET SWITCH '* * TO INDICATE '* '* NOT FlkST * * EXTENT OF * 
*FIRST VOL. * 
*********** 

x .'. 
01 *. .* ARE *. 

NO.* THERE *. .... *. US::R .* *. LABELS .* *. .* * •• * * YES 

X 
*****El**4******* 
*1 NCREMENT LOWER*' 
*lIMIT RElATIVf *' 
*ADDR, HTTl) TO * * BYPASS USER * *' LABEL TRACK *' 
***************** 

: ... O'O'.O'O' •• • x: 

X 
*****C2********** * MOVE NEW * * SYMBOL Ie * * UNIT NUMBER *' * TO COMP ARE *' * AREA *' 
***************** 

X 
*****02********** * INCREA~€ * .. * PACK NUMBER *' 

....... ~ !MJ COUNT * * B V ONE '* * • 
******.********** 

:X ••• O' ...... O'O' .. O' .. O' ••• O' ... O'O' ....... e ......... : 

STORE X 
*****F 1 ********** * INCREASE * 
* UPPER LIMIT * * RESUL 1" VALUE lit' 

* BY 1 * 
* * ***************** 

X 
*****Gl********** * COMPUTE * * TOl Al TRACKS * * I N CURRENT * * EXTENT * * • 
***************** 

X 
*****Hl********** * ADO TOTAL TRK * * OF EXTENT TO * * ACCUMULATED *" 
* TOTAL *" * • 
***************** 

X 
*****Jl********** * PUT * *' ACl,UMUL ATED • 
* TTT2 VALUE * * IN DSKXTNT * * TABLE * 
***************** 

x 
**** 

* * * 83 * * • 
**** 

DOS/VS LIOCS Volume 3 CAM and ISAM 

*****83********** *' PUT lOWfR * 
*llMIT RELATIVE: *' 
*ADDRESS (TTTl) * * IN DSKXTNT * * TABLE * 
***************** 

X 
*****C3********** 
* PUT CELL * * NUMBER IN * * D$KXT NT * 
* TABLE * 
* * ***************** 

X 
**03******* *' TURN OfF * 

.. UPPER lIMIT *' *' INDICATOR. * * SWITCH * · . *********** 

X 
*****E3********** * • 
'" PUT PACK IMI *' *' NUMBER IN * 
:« DSKXTNT TABLE * 
* * ***************** 

I NCREMNT X 
*****F3********** * INCREASE * 
* POINTER TO * * DISK EXTENT * * TABLE BY * 
* 8 * ***************** 

X 
*****G3********** * PICKUP *' * ADDRESS OF '" * NEXT * * EXTENT * 
* * **** ** ** ** ** *** ** 

X • *. H3 *. .* *. .* END *O' NO *. OF EXTENT .* ..... *. AREA .. * 
*. .* * •• * * YES 

X 
**J3******* · . .... RESET '* 

* MULTIPURPOSE * 
* SWITCH * 
• * *********** 

X 
*****K3********** * CLEAR * * TEMPORARY '" * LOCAT ION IN * 
* DSKXTNT * * TABLE '" 
***************** 

x 
**** • * 

* 64 *' * • **** 

X 
***** *BG .. 
'" H2* • * • PNTCCB 

*****84********** * * • REFERENCES 
TO BJB4-: • •• * GET ADDRESS * • * OF FIRST *X ....... . 

* EXTENT * 
• * 
***************** 

x .'. 
C4 *. .* *. 

O'* COBOL * .. NO *. IG-NORE O'* ..... *. OPT WN .* *. .* * .• * *' YES 

X 
**D4******* * SET OfF * 

*COBOL 1 GNLJRE * 
* OPT!ON * 

.. INDICATUR .. . . 
*********** 

:X ............ : 
x 

BGB,2 t BHF2 

.. *. INPUT 
E4 *. 

.* *. ****E 5********* .* *.NO * SVC2 .. 
* .. OUTPUT FILE .. * ......... • x* FETCH * *.. .* * $$BOOAIl .. *...* *************** * •. * 

'" YES 

x .*. 
F4 *. .* *. .* ANY *. NO *. EXTENTS ......................... .. *. lEfT .* *. .* *O' O'* 

.. YES 

X NOXT X 
**G4******* *****G5*********'" * • '" SE T UP TO * 

'" SET OfF * * ISSUE * * MESSAGE * '" MESSAGE * 
'" S~ITCH * * 41601 * 
* * * * *********** ****************'" 

X MSGR TN X 
****H4********* ****H5********* * SVC 2 ,.. '" SVC 2 '" * FETCH * * FETCH * 

* $$80DAOl * * $$BOMSGI '" 
*************** *************** 



Chart BK. $$BODAI1: 

·.**AI*·**·*··* * • * UBODAIl • 
* • 
*************** 

OPN2 X 
**Sl*****·* .. SET .. 

.. MSG COOE ... 
.. TO INDICATE .. 

• INPUT PHASE' • • ******.**** 

X 
*****Cl**··****** • • .. GET ADDRESS ... 
.. OF eea * 
.. CHAIN .. 

* * ***************** 

X 
*****01*********· • • .. RELOCATE ... 
.. CCW FOR .. 
.. THIS PHASE ... 

• * *********.******* 

X 
*****El********** 
.. GET ADDRESS .. 
.. OF DlBL. .. 
.. CLEAR VULUME .. 
.. SEQUENCE .. 
.. FIELD .. •••• * •••••••••••• 

x .0. 
F! *. .* IS *. 

.. * •• 
*Sl .. 
.. G5* 
* • 
* 

STDRSU X 
*****82********** • SAVE CURRENT * 
• SYMBOLIC .. 

• • X. UNIT AND 8 IN * * NUMBER * • • • ***************** 
**** • • * 82 * 

* * ***. 
x 

*****t2********** * • * SET UP TO * * GET VOLUME * * LABEL * 
* * **************.** 

X 
*****02********** * • * SET UP * * SEEK/SEARCH * * ADDRESS * • • ***************** 

X 
*****E2********** 
• * * MOVE * * SYMBOLIC UNIT * * TO eeB * • • ***************** 

READ X 

. * THIS A *. NO *. RETURN FROM .* .•.• *. MESSAGE .* 

*****F 2***.****** *EXCPRT 8M* 
*-*-*-*-*-*-*-*-* 
• READ ... * VOLUME * *. RTN .* 

* •. * .. YES 

X 
**Gl******* 

lOr SET .. 
.. MESSAGE .. 

.. SWITCH OFF .. 
.. IN COHM * 

.. REGION .. 

*********** 

X ** •• *HI •••••••• *. 
* * .. SAVE SYMBOL Ie .. 
• UNIT AND BI~ • 
.. NUMBER .. 

* * ***************** 

X 
*.*·Jl**·.·.*** * EXIT VIA .. 

.. REGISTER ... 

.. MSGLNK .. 

*************** 

x .*.* • * * 82 * 
* * **** 

* LABEL ... 
** •• **"********* 

x . *. 
1.,2 *. .* *. • * LABEL *. NO *oo FOUND .* .... 

*. .* *. . ... * .• * * YES 

x .*. HZ *. .* *. .* IS *. NO • *. LABEL .* .. X. *. 'VOL1' .* .... .* 
* •• * ... YES 

it 
*****JZ********** 
* * * GET ADDRESS * 
... OF OlBL * * IN CORE * * • 
***************** 

x 
**** • * 

... B3 * 
• * 
**** 

x 
***** *8M * * 85* 
* * • NOVlAB 

* •• * * • * 83 * 
* * .*** 

x .. *. NUv EPT 
83 *. *****B4********" .* *. * MOVE VTQC * 

*:* ~Q~~~~ *:*~~.ee •• .oX: s~~~NI5SR~~s : 
*.SPECIFIED.* x * FIELD * 
*..* * * *oo • * **.***.********** • YES 

x .'. 
C3 '. .*VOLUME *oo • .* SERIAl = *. YES. *. EXT ENT .* .... *. SERIAL .* 

to. .* * •• * • NO 

X 
*****03********** * • * GET 10 * * Of PACK * * TO MOUNT * • • *** ••• *********** 

X 
*****E3********** * • * SET UP TO * 
• I SSUE MESSAGE • * 46554 * 
* * ************.*.** 

X 
*****F3********** * INITIAlIZE • 

X 
*****C4********** 
• GET THE * * CCW TO * * FIND FORMAT • * 1 LABEL * • • ****.**.***.*** .. 

X 
*****04********** .. SET KEY * 
• FOR SEARCH • 
.. FOR FORMAT * 
• 1 LABEL * • • ******.****.***" 

FINDFl X 
.****E4********** 
*EXCPRT BM* 
*-*-*-*-*-$-.... *-$ * READ * 
• FORMAT 1 * 
.. LABEL * 
******.***** .. *.* 

x .'. F4 *. .* * • 

**.* • • * A5 * • • ***. 

X 
lOADAl TR .'. 

A5 '. .* * • • * RELATIVE *. NO 
'. AODRESSING .* ...• *.SPECIFIED.* 

*. .* * •• * * YES 

x .* . B5 *_ 
.* *. .* DTFPH *. NO • *. FILE •••• X. 

*. .* *. .* * •• * * YES 
x 

*** .. 
*Bl * * C5* 

x 
•• • CKXTNT .*. 

C5 '. .* GET •• 
.ADDRESS FIRST. NO *. TI HE THROUGH •••••• *. ROUTINE .* *. .* * .• * 

• YES 

X 
*****05********** * GET ADDRESS * * OF 01 SK * * EXTENT TA.BLE: * * AND SAVIO • • • ***************** 

X 
*.ES******* 

*SET SWIT('H • * TO INDICATE * 
• NOT FIRST * *T I ME THROUGH * • • ****.* •• *.* 

:X •••••••••• : 
CLEAR X 

* RETURN .. .. REGISTER fOR * * MESSAGE PHASe • * • ******.**.***.*** 

.* FORMAT I *. NO *. LABEL FOUND .* ••.. 
*****F5********** * GET ADORESS *' * OF FIRST * * EXTENT IN * 

MSG2 X 
**** *G3 ******** ** 
• INITIALIZE * * REGISTERS .. 
• FOR USE BY * 
• MESSAGE PHASE' * • 
**.************** 

X 
****H3********* * SVC 2 .. * FETCH .. * $$SOMSG1 * 
****.1:********** 

*. .* *. .* * .. * * YES 

x .' . 
G4 *. .* *. NO.* DATA * • •. .• *. SECURED .* *. FILE .* *. .* * •• * .. YES 

x .'. H4 *. . .* DATA *. 
• YeS .* SECURITY ' • 
.oX •• *. MESSAGE .* *. ISSUED .* *. .* *. e* * NO 

X 
·*J4******* * SET * * MESSAGE • * ISSUED * * SWITCH ON * • * 
*********** 

X 
*****K4********** 
*MSGRTh 8M_ 
*-*-*-*-*-*-*-*-* 
'FETCH UBODSMW • • • * • **.*******.****** 

: •••••••••• X: x 
**** • • * A5 .. • • 
***-

* FORMAT 1 *' * LABEL * 
**.* •• ***.** ••• *. x 

*.*** 
*BM * **** * 83* *BL * • * * .. J3 •• X. 

* • * 
NOf IL B **** • 

RTNF3 X 
*****(75.********* 
* * * SHIFT FORMAT .. * 1 LABEL LEFT .. * I BYTE * 
* * •• *.************* 

X 
*****H5******·*** 
* INSERT END * * INDICATOR * * (X'FF') IN * 
.. LABEL .. 
* • 
.**************** 

x .'. J5 *. .* *oo .* USER *. NO *. LABEL TRACK .' •••• *. AREA .* *. .* * .• * 
• YES 

X 
*****K5********** 
• UPDATE LABEL • 
*EXTENT POI NTER • 
• PAST USER * * lABEL EXTENT * 
* * ************** ... ** 

:x .......... : x 
***.* 
*Bl * .. A1* 
* • • 
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chart BL. $$BODAI1: 

***** *aK * * K5* •• • 
x 

:***;~+*(:;~t**·: 
: EXT f~T Em~tER : 
• LOWER LIMIT .. .. .. .... * ••••••••••• -
.* •• · ... * 81 •• x. .. . 

•••• > > * 82 ., 
> • •••• 

_ ... 
CNTXTNT ** ••• 

" C .. R 

UPPERL T X 

207.1 

"COU .. C 
.. RE 
** •••• -

MORXTNT X 
~~=:~l~*;:~;~~·: 
• LIMIT TO " " RELATIVE AOOR .. * USING ALTER * 
.. FACTORS " ••••••••••••••••• 

X 
·**·*01***··.·*·. * SET LABEL * :exr Er~ ~~I~TER : 
* CHAR ACT ER IN .. 
.. EXTENT " ••••••••••••••••• 

x .". El ". • * *. ." UPPER o. YES 
o. LIMIT •••••• 

•• CONVERTED.*' 
*. .* * •.• o NO 

**.*.Fl.a***** ••• 
:ST~S~E~o~YmED: 
.. (T1Tl IN * 
: IS~ma~Y : ••••••••••••••••• 

X 
*****Gl*****.**** > PUT CONVERTED 0 
o LOWER LIMIT 0 * nTrlJ IN * 
" DSKXTNT T ABL E 0 

" > .. -............. . 
X .. H1.······ .. seT .. 

o SWIT~H To " 
• [Neil-AI E • 

.. UPPER LIMIT • 
o CONVERTED 0 * ••• *_._ ... 

Charts 

x •••• o 0 
.. 82 .. 
o > 
**** 

x 
*.** > • • 82 * > • •• *. 

..... . ........ . 

.. SE" * TEO *' 
:II IMIT * 
• 1 > > .. .......... _.* ... 

X 
*****t2**·*·***** > COMPUTE TOTAL. 
:NUM2fi~T 2f NlSKS.: 

: INEi¥~~¥NT : .*.-........ _ •••• 

*****02*~*"*.**. • ADD CURRENT > 
> EXTENT TRACKS> 
>TD ACCUMULATED> 
.VALUE AND SAVE .. 

• 0 ************ •• *** 

it 
*****EZ·********* .PUT ACCUMULATED. * TTT2 VALUE • 
" IN DSKXTNT • 
• TABLE • > • 
**********.****** 

X ··***F2 ... ·**·.*. * PUT BIN AND * * PACK NUMBER > 
.. IN OSKXTNT • * TABLE • 
> • 
• ********* •• ***** 

it 
****·G2·*****·*·* * INCREASE • * POI NTER TO > * OSKXTNT • * TABLE BY * * 8 > ********.* •••••• * 

it **H2.···.** * SET OFF * * SWITCH TO • 
• IfltOICATE .. 

> UPPER LIMIT > 
• CONVERTED > 
.*********. 

*!** > > 
* A3 * 
* * **** 

**.* > * * A3 * • > 

**** 
x .*. 

A3 * . • * *. 
*:* ~~fl~fR *: .. ~~ ......................................... . 

*. .* *. .* * •• * * YES 

x .*. ARUUNO 
C3 *. *****C4********** •• IS *. * UPDATE * .* EXTENT *. NO * POINTER * *. ON ANOTHER .* ••...... X. TO NEXT * *. LABEL .* * EXTENT * *..* * IN LABEL .. 
*. • * ***************** 

RDFOR3 

• YES 

x .>. 
03 *. • * IS *. .* THERE *. NO 

*. *. a~gt~5R .* .* ... : 
*. .• * •• * * YES 

it 
.·***E:3·********* * MOVE ORO * 
.. POIN 0 * * SEEK H" 
• AD * o > 
****.*******.**** 

X 
*****F3********** > GET CCW * * TO READ • * FORMAT 3 • * LABEL * > • 
**********.****** 

X 
·****G:3***"***** *EXCPRT BM. 
.... - ...... t:-... *-*-* 
.. READ * * FORMAT 3 * 
> LABEL • 
***************** 

x 
.> • H3 *. .* *. 

x 
**** > * .. 85 .. 

* • .* •• 

.* FORMAT *. NO 
..... 3 LABEL .* .... *. FOUND .* 

*. .* * •• * .. YES 

X 
*****J3********** > GET ADDRESS .. * OF FIRST * 
> EXTENT IN • 
> FORMAT 3 > 
• LABEL * 
***************** 

x 
***** *BK * • G5* • > 

> 
RTNF3 

x 
****. ·BM .. 
* 84* > • 

* NOF3 

x 
*.** .. * * Bl * > • 
**** 

**** > *. * b5 *.X. 
• 0 **** • FINXNT X 

*****85********** * INITIALIZE .. * RETURN REb .. 
• MSGLNK WI TH * * ADORE 5S OF * * STORSU • 

*.*************** 
**.* *BK * • * 85 *.x. • .. .x •••..•••••• 
*.** . CKXTNT X 
*****C5*********. * INCREASE * 
.EXTENT ADDRESS • * TO NEXT * * EXTENT * > > 
***************** 

x .0. 
05 •• 

.* *. 
YES.* END *. •.. *. OF EXTENT .* *. AREA .* 
x 

.*.** 

.8M * 

.. Bl* 
> > 

*. .* * •• * 
• NO 

• EXITRT it .>. 
ES * • 

.*EXTENT *. • 
•• ON SAM~ *. YES. 

*. SYMBOLIC • > •••• *. UNIT .* *. .* * •• * 
• NO 

X 
CKSUSQ .*. 

F5 >. 
.INCREASE·. 

YES.* PACK *. •... *. NUMBER .* *. 8Y 1 .* *. .* * •• * o NO 

x .*. 
G5 *. . .* *. .YES .> SYMBOLIC •• 

x ••• *. UNITS IN .* 
O.SEQUENCE .' 

x 
**.** *8K • 
.. 82· 
> * 

*. .* * •• * 
• NO 

* STORSU it 
*****H5****·***** * SET UP • * TO ISSUE * 
... MESSAGE * 
* 46511 * > > 

.**************** 

MSGRTN X 
****J5********* .. SVC 2 * * FETCH .. * $$BOMSGI .. 

*******.******* 



Chart BM. $$BODAI1: 

••••• 
*Bl * ,. 05· 
* • • 

EX ITRT X 
**·**al**·*·*·*** • • * GET ADDRESS * * OF OlBl * • • 
• * •• * •••••••••••••• 

it 
···**C1**·*****·* 
• * ,. GET FIRST *' 
,. SYMBOLIC * 
,. UNIT ,. · . •• ** •••••••••••• -

• ••• * *8K. * FIt* * • • 
NOFILB X 

*****83·********· • • * SET UP TO * 
• I SSUE HESSAG~ • * 46011 .. 

• * *.** ......... * •• * 

.*** • *8l * 
* H3* • • 

* 

NOF3 it 
*****84····· .. •• • lIE· 
: D~¥H : 
• A Of. 
• U * •• **... • .... ** 

X 
····*C4····· .. ••• • • 
• SET UP TO * 
• ISSUE MESSAGE. 
* 46031 * • • -*.* ••• * ...... .. 

•••• * 
*BK • • H2* •• • 

NOVt:~ •• B5.i ••• ** •• * 
* • 
• SET UP TO • 
• ISSUE MESSAGE • 
• 46061 • • • * ••••••• * ••••••• * 

it : ........................ X:x ........................ : 

.*. GETFP 
01 *. *****02****.".* • . * *. *' INITIALIZE TO ,. .* ARE *'. YES .FETCH $$BODAUI * *. THERE USER .* ........ X- AFTER FILE ,. *. LABELS.* X • PROTECT * *..* ,. CHECK *' * .. * ._ ••••• _**_ ..... -

• NO 

X 
TESTPS .*. 

El *. .• *. .. .* USER *. YES. 
•• WANT EXTENTS ...... *. PASSED •• 

*. .* * .. * 
• NO 

GETMON it 
***.*F 1*********. 
*FlEPRTCT 8M. 
*-*-*-*-*-*-*-*-* * CHECK IF * *' FILE PRoTECT *' * NEEDED * ••••••• * •••• _*.*. 

X ****Gl •• 111 •••• *,. 
,. SVC 2 ,. 
* FETCH * * $$80PEN *' ......... *_ .... 

it 
*****E 2*** ••• ***­*FlEPRTCT SM­
*-*-*-*-*-*-*-*-* 
: Flr~E~~ol~CT : 
*' NEEDED * 
*************.*** 

it 
****F 2****.**** .. svc 2 • 

* FETCH * * $$SODA U1 * ******.** .... *. 

****F3****'***** 
• $$BODAil • 
*' FI LE PROTECT * 
.. SUBROUT INE * 
**.***.****** •• 

FLE PRTeT X 
·****G3****·****· * GET ADDRESS * 
• OF ., 
• COMMUNICAT ION * * REGION • * • •• ********* •• *.** 

x .•. 
H3 *. ****H2******.*. • * IS *. • RETURN TO * NO.* FILE *_ * tALLING ... X •••••••• *. PROTECT .* * ROUT! NE. *. PRESENT • * • *.** .. ** .. * •• * *._. * .. * * YES 

X 
****J3·******** * SVC 2 * * FETCH * * $$SOFLPT * 
•• ******.****** 

HSGRTN X 
****D4***··***· • SVC 2 ., 

• FETCH ., 
• $$BOMSGI ., * •••• * ••••••• *. 

**.*E4********* • $$BODAIl • 
• INPUT/OUTPUT • 
... SUBROUTINE * * ••••• ***.* .... 

ExePRT it 
***FIt* •• _*.****** 

sve 0 • 
START I/O • 

* .. *_.**-*.*.**** 

X 
*****G4********** • * • III * * SVC 7 • * * * WAIT •• 
• .IF REQUIRED' • 
* • * * ..***.** •••• ***** 

x . .. 
Hit •• 

•• NO •• ****H5**** •• *.* 
.:* ~~OE~gu~~ *:*!~! ••••• x: RE~Y~~A~~A : 

•• CYLINDER .* • REGISTER • *..* *.**.*.*.** •••• * •.• 
• NO 

X 
**.*J4********. * RETURN VIA * * LINKAGE • * REGISTER+4 • **** ••••• * .... * 
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Chart BN. $$BODA01: CA Of en Outfut, Phase 1 (1 of 3) 

208 

·*·*Al··****··· 
* * * $$BOOAOI * 
• * ••••• **.* ••• *.* 

X 
·****81********** * • 
* GET ADDRESS * * OF CCB * 
.. CHAIN * • • .* •• * ••• *** ....... * 

x . *. C1 .... **C2******* • * IS *. .. .. 
.:. REttll~ ~ROfo1":. !~: ......... x* * T~~~s2~~ .... *. MESSAGE .* * SWI TtH • *. RTN .* .. .. .... .* * ••••• * ••• * 

• NO 

CLCFRS X 
*****01*******"** * • 
.. CALCULATE .. 
.. ADDRESS OF * 
• f[ RS T EXTENT • 

• * ** ****** ••••••• *. 

X 
*****El*******"** 
* * • INITIALIZE * 
.. MESSAGE .. 
.. CODE .. 
* • ** ••• * •• *.* •• *"'.* •• *. 
*BQ" • 
.. C4 •• x. 
* * ••• * • 

SAVEFX X 
*****Fl********** * • 
: SA~~ ~YR~.ps : 
... EXTENT .. 
* • 
***************** 

x ** ***G 1 •• 111111.**. *_ • • .. SAVE SYMBOLIC .. 
.. UNIT FOR .. 
.. FIRST EXTENT .. • • .*.* •• ***.*.*.*** 

X 
*****Hl********** 
.. SET UP .. 
.. seEK ADDRESS .. 
.. TO GET .. 
.. VOLUME .. * LABEL .. **.* ••• _.* ...... . 

X 
*****Jl********** 
.. INS .. 
.. BIN N R * 
* IN * * A S * • • ***************.* 

X 
*****Kl********** * 1 NSERT RECOR.D * * NUMBER OF * 
*VOlLAS (XI 03') * * IN SEEK * * ADDRESS * 
***************** 

x 
**** 

* * * 83 * • * 
**** 

X 
*****02********** * • 
• SAVE • 
: SY~~~IC : 

* • 
****** .. ********* 

X 
*****E2********** * • 
• * * RELOCATE * * CCB * 
• * ***************** 

x 
* ***~~¥t*:t:**** * * REGI STER * * MSGlNK * 

*************** 

**** • • * 83 * 
• * **** 

X 
*****B3********** 
* * * MOllE * * SYMBOLIC UNIT • 
.. TO ccw * 
* * ***************** 

GETLAS X 

**** * • * as * * • 
**** 
X 

NRff4 .*. 
*****84********** B:, *. * * .* *. * SET UP TO * NO.* R~CORD *. 
: ISSU~7~~fSAGE :x ........ *.*. FOUND ••• * 
* * *..* ******.*.*** .. *** * •• * 

.. YES 

x .* . 
C5 *. .. * * • *****'3*********. 

*EXCPRT BP* 
*-*-*-*-*-*-*-*-* 
.. READ * .* IS RECORD *. YES *. F4 LABf:l .* ...• * VOLUME * *.. .* * LABEL * *. .* 
***************** * •• * .. YES 

x 
***** *sp * * 82* 

x .*. NRFVl NOF4 ~ 

* * * CKVTOC 

03 *.. *.***04********** .* *. * * . • * RECORD '. NO • SET UP TO * X *... FOUND .* ........... x: ISSU~7SgiSAGE : •• ,. .. 

*..* * * * •• * ************ .. *** * YES 

*****05********** * • * SET UP TO • * I SSUE MESSAGE. 
.. 47041 * 
• * 
*******.*.* .. ***** 

x • 
X •• ••••••••• x. 

E3 .*. *. NoV~:~.*E4*"*******" 
.* *. * * .* IS *. NO -* SET UP TO. • 

*-•• I~~rr~ .............. x: JSSU~7~~fSAGE : •••••• 

*..* * .. *. • * ** •••• **.******-* YES 

NOSER X 
*****G3********** * MOVE * * VOLUME SERIAL * * NUMBER TO * * DlBL * • • ***** •• *.**.** •• * 
**** · '. * H3 •• x. · .. **** • 

MVPNTR X 
*.***H3*******·** 
• MOVE POINTER * 
.. TO F4 LABEL * * TO SEEK • * ADDRESS • * • * ••• ******* •• * ••• 

X 
*****J3********·* * SAVE F4 * 
• RECQRD " * NUMBER FOR .. 
• $$BOSD08 * 
* * * •• *******.****** 

X 
*****K3********** *EXCPRT sp* 
*-*-*-*-*-*-*-*-* * GET F4 * * LABEL * 
* * **********.****** 

x 
**** 

* * * B5 .. 
• * .*** 

X 
*****G4********** * • : l~IJ~A~lt~ : 
* TO MOUNT .. 
* • 
****.****.**.**** 

*****H4*~******** 
* * .. SET UP TO * 
• ISSUE MESSAGE' 
• 4755A * 
• * ***************** 

X 
*****J4********** 
• INlT IZE • *RETUR GISTER* 
* M WITH * * A 5 OF * * G AS * 
***************** 

x 
***.* *SQ * * G2* * • 

* MSG2 

x •• ** * • • H3 * * • * •• * 

X 
****E 5********* 

: ~~¥c~ : * $$BOMSGl * 
*************** 

DCS/VS LIOCS Volune 3 CAM and ISAM 



Chart BP. $$BODA01: 

****Cl********* *' $$BODAOl * *' DELETE EXTENT *' *' SUBROUT INE *' 
*************** 

X 
*****01*********· 
*DELETE BP. 
*-*-*-*-*-*-*-*-* • * *' DELETE EXTENT *' • • ** **** ********* ** 

DA O~en cut~ut, Phase 1 (2 of 3) 

**** • * * B2 *' • • 
**** 
x ::~*: 

CKVTOC .$:. *' C5* 
B2: *.. * * 

.·EXTENT *. *' 
YES .* UPPER LI M *. .. ..... *. IT VTOC .-X ••••••• *. LOWER .* *. LIM .* * .. * • NO 

x .*. (2 *. *****C3********** 
•• EXTENT *. .. SET UP *' 

• *LOWER l HI IT*'. NO *' TO ISSUE .. *. GT VTae .. * .••••.•• X* MESSAGE .. *. UPPER .* * 4141A .. 
*. liM .* '" *' 

*. .. *' ******** ******* ** .. YE S 

: ..••...•.. x: 

CKUNIT X 
*****02***'******* • • 

X 
*****03********** * • *' CAt,CUlATE .. *' ADORE S5 OF .. 
* INITIALIZE * *RETURN REGISTER* ..... *' NEXT EXTENT .. 

• * ***************** 
* M$GLNK * 
!.***.***.*.** •• : x 

*****' *'Bf.) * * G2* 

: ..••.••.••..•.••.•••••.• x: •• • MSG2 x .*. 
E2 *. .* •. 

YES.* END *. .... *. OF EXTENT .* *. AREA .* *. .* * •• * 
• NO 

x .*. 
F2 *. .* * • . * SYMBOL Ie *. ¥ES *. UNIT •••••• *. SAME .* *. .* * •• * 

* NO 

: ... O' ••••• oo .x: 
x 

***'* • * * 82 * * • **** 

****F3********* * $$BODAOI * * INPUT/OUTPUT * * SUBROUTINE .. 
*************** 

CKOVL P X EXCPRT X 
*****G2********** * • * SAVE VTDe * 
* LOWER * 
.. LIMIT * 
• * ***************** 

X 
*****H2********** 
* * * ADJUST * 
.. EXTENT * * POI NTER * 
* • 
***************** 

it 
*****J2********** * INITIALIZE *' * RETURN REG *' 
* MSGLNK *' * WITH ADDRESS * * OF CKOVLPI .. 
***************** 

it 
****K2********* * SVC 2 * * FETCH .. * $$80$008 .. 
*************** 

***G3************ 
SVC 0 
EXCP 

* **************** 

:x ..•.•...............•.... 
X 

H3" *. *. *****H4********** 
.* *. * .. * * . * I/O *. NO *.. SVC 7 *' * *. COMPLETE .* ........ x*" WAIT * .. 

*' •• * ** ** *..* * * * * 
* •• * ***************** * YES 

x .*. 
J3 *. 

• * NO *.. ****J4********* .* RECORD *oo YES * RETUkN * 
*FouND DR END OF* .... oo ••• .. x* VIA * 

*.CYLINDER .* * LINK KEG ,.. *. . * *************** * .. * * NO 

X 
****K3********* * RETURN * 

* VIA *' * L! NK REG + 1 * 
*************** 

****A 5********* * $$BODAOl * * DELETE * 
* SUBROUTINE:: * 
*************** 

DELE TE X 
*****65********** · . * DECRE:ASE END * 
*OF EXTENT AREA * 
.. BY EXTENT * 
.. LENGTH * 
***************** 

X 
*****C5********** • • * CALCULATE; * * LENGTH TO * 
* MlJVE EXTt:NT * * • 
***************** 

: X ........... . 

RECMOV X 
*****05********** • • * MOVE ONE * * EXTENT DUwN * · . * • 
***************** 

X 
*****E5********** * I NCREASl:; * 
* EXTENT * * POI NTER BY * 
* EXTENT * * lENC:.TH ,. 
***************** 

X 
*****F5********** * DEGREASE: * 
* (OUNTEk OF * ,. AMOUNT ru * * MiJVE BY 20 * 
• * ***************** 

x .*. 
(,,5 *. .* *. . .* IS *. Yl:!>. *. COUNTER (;.T .*oo .... *. ZERO .* *. .* * •• * 

• NO 

X 
****H5********* * RETURN VI A * * LINK REGlSTt:1{ * 

* * *************** 
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Chart BQ. $$BODA01: DA O~en CutFut, Phase 1 (3 cf 3) 

****Al ********. 
: CH ~~~o8¢~tow : 
.. ROUTINE .. 
***********.*.* 

:X ••••••••••• 

****A2**·****** 
: .B y~:~~D~~lENT : 
" ROUTINE • * •• ** ••• -...... 

CKOVL PI X NXTEXT X 
*****81********** • • .. GET .. 
.. ADDRESS .. 
.. OF EXTENT * · .. ********* •• ****** 

x • *. 
CI *. • * *. 

*****82*********. • OELETE BP* .. *-*-.................... *-* 
••••••• BYPASS * 

.. EXTeNT :II 
* • 
.**************** 

•• END •• YES *. OF EXTENT .* ..... 
*. AREA .* 

*. .* * .. * * NO 

x .•. 
01 * . . * ARE •• 

.: .. 
• * .. 04 .. 
* .. 
**** 

NO.. THERE *. 
••• *. USER LABELS .* 

*. .* *. .* * .. * x 
.*** * • .. Fl .. .. .. 

• YES 

.*** x .•. 
El *. *****E2********** . * *. .. .. 

... FIRST ". NO *SET UP TO I SSUE* *. EXTENT 2 .* ......... 'OX. MESSAGE .. 
*. TRACKS .* * 4766A * *... * * ••• * **.* •• ****** ••• ** 

• YES **** 
• *. • Fl *.X. 
* * **** • 

LDL1~ •• *Fl.~ ••••••• * *****F2.i***** ••• 
* * * POSITION * 
* EXTENT LIMITS * 
* FOR TEST * • • .. .... *.**.* •••• * 
••• * 

• *. * Gl *.X. 

* INITIALIZE • 
* RETURN REG * 
* MSGLNK kITH * 
* ADORE SS OF • 
• NXTEXT • .** ••••• *.**** ••• 
•••• 

• *. • G2 •• X. 

.... 
* • .. 83 .. • • **** 

x 
**** *S3* **** *** ** .. .. 
: SEr S~~E TO : 
.. MESSAGE .. * 4740A .. 
********** •• ****. 

X 
·****C3********** .. INITIALIZE .. 

: R~~I~~~R : 
.. MSGLNK * 
* • 
***************** 

**** * * • ***** 

.. **** ... . 

.. x* G2 * • • 
**** 

********* VIA .. 
ER .. 
K .. 
..**** 

X 
*****E3.********* *DELETE SP • *-$-$-*-$-*-*-*-. * BYPASS * 
• EXTENT • 
* • *.** •••• ********* 

x 
***. 

• * * HI * 
• * **** 

* * • • .. •• * * •• * . INCVAR X 
.. *··Gl··.·· •• • •• 
* * * UPDATE * 
.EXTENT POINTER * 
*TO NEXT EXTENT * 
* * **.*** ••••• * ••• * • 
•••• · .. * Hl *.X. 

* •• *.. x .*. HI •• .. .. 
YES.* END _. 
.... *. OF EXTENT ... 

*. AREA .* 
*. .* * ..• * NO 

x 

**.. . * * 
MSG2 X * *. .****G2********** • * • REFERENCES 

* INITIALIZE * * TO BQG2: 
* REGISTERS * • BNJ4, BPD3 * FOR USE BY *X ••••••• 
• MESSAGE * * PHASE • 
••• * •••••• ******. 

X 
·***H2** •• ***** * SVC 2 * * FETCH * * $$80"SGl * *.** ••••• *****. 

.*. CKXT. *. 
JI •• J2 * • . * IS *. .* PREY * . . * EXTENT *. YES .*EXTNT UPPER>. YES *. ON SAME .* •.•.••.. X*LIMITS LT CURR •••••• 

*. UNIT .* *. EXTENT .* 
*..* *. LL .* * .. * * ..• 

• NO • NO 
: •••••••••• X: 

CKLST X 
*.*.*Kl •• **·***** 

x .*. 
K2 •• · .. • UPDATE FIXED * 

. * PREV·. • 

* POINTER TO * 
* NEXT EXTENT * 
* * **.*** •• * ••••• _** 

x 
**** * .. * B4· 

* * * •• * 

.* EXTENT LL *. YES. 
*. *. ~~T~~~R • * .* •• X. 

*. UL •• 
* •. * * NO 

x 
**** * * * 83 • 

* * * •• * 

x 
* •• * 

* * * Gl * * • **.* 

210 Des/vs LIOCS Volune 3 rAM and IS~M 

*** • 
> * * B4 * > • 
**** 

x .•. 
84 *. .* ALL •• ..EXTENTS FOR •• NO 

•• SYMBOL! C UN IT •••••• 
... BEEN .* 

·CHECKEO* 
* •. * * YES 

x .* . 
C4 ". .* ALL *. 

x 
**** * > * Fl * * • 
**** 

•• EXTENTS •• NO 
•• FOR FILE •••••• 

•• CHECKED .* 
*. .* * .. * * YES 

**** > •• * 04 *.x • .. . 
.*.* FETCH X 
***.04.***** •• * * SVC 2 * * FETCH * * S$BODAQ2 * 
** •• **** •• ***** 

x 
***** *BN * * Fl* * • 

" SAVEFX 



Chart CA. $$BODA02: 

****Al******.*. * • * $$BODA02 * • • 
***********.*.* 

X 
.****81*****·**** 
• * * GET ADDRESS * * OF eta * * CHAIN :II 

* * * ••••••••••••••• * 

x .*. 
C1 *. .• *. 

DA o~en Output, Phase 2 (1 of 4) 

**** • • 
• B2 * • • **** 

i< .*. 
B2 *. .* *. 

NO.' vall '. . .. *. LABEL .* 
x 

**.** 
·CO • 
* B3* * • • NOVOll 

*. fOUND .* *. .* * .. * * YES 

.*** • • * A3 * • • **** 

x .'. 
A3 *. 

.* * • • * LABEL *. NO *. FOUND .* ••••..••.••••••••• 
*. .* *. .* * •. * * YES 

X 
**·**83********** • • * MOVE CCW • * TO READ * 
• KEY, DATA *' * • .**************** 

x 
L1MRCH .'. 

C3 *. .* *. 

X 
CKNRF .*. 

84 *. 
.* *. 

.' LAST '. NO *. RECORD ON .* •••• 
•• CYLiNDER .' *. .* *. -* o YES 

• •••••••••• X: 
:NXTSU i 

*****C4*****"*-
• GET ADDRESS • 

x * ••• * 
*co * * 82* •• * REVlOC 

. * RETURN *. YES 
'. FROM MESSAGE •••••• *. ROUTINE .* 

*****C2*a******** 
• * • GET STARTING • 
'" CCHHR '" 
'" Of VTOC * 

.* END *. YES • *. OF VTOC .* ..... . *. .* 
* OF FIRST * * EXT ENT FOR * 
• SYMBOLIC UNIT • *. .* * •• * * NO 

X 
*****01********** * CALCULATE * * ADDRESS * * OF FIRST * * EXTENT * 
* * ********* •• ****** 

x .*. 
El *. 

x 
***** OCC • 
... 85* •• • TSTRPY 

* LABEL '" *. .* "'.********"'.***** * ••• 
• NO 

• • *****.******.* ••• 

:X ••••••••••••••••••••••••• 
X x .*. ~OMP X 

*****02**"'******* *EXCPRT co* 
*-*-...... *-*-*-*-* * GET VTac * 
'" DEFINIT]ON * * LABEL * 
.*"'.*"'''''''''''''''''''**'''** 

03 *. • * * • • * IS •• YES *. LABEL A .* ..•. 
*.FORMAT 1 .* 

*. .* * .• * x 
• NO 

**** * REFERENCES * * . 
*.*** 
*Cti * * 81* 

x . '. 
E2 *. 

TO CAE3: * * *.X. 
CBCI, eOEl *' * 

**** X 
•• • SVflAD 

*****04********** 
• UPDATE EXTENT • * ADDRESS BY * * 20 TO GET • 
'EXTENT ADDRESS' * FOR NEXT FILE * 
**** •• *.*******-

x • YES .*. .* . 
E4 *. E5 *. .• *. . * *. *****E3 * •• *"'* ••• * 

• MOVE ADDRESS * .* *. .*EXTENT * • 
•• END *. YES *. OF EXTENT .* ..... *. AREA .* *. .* * •• * • NO *.*. 

* *. *' Fl *.X. * • **** .. SAVFRX X 
*.*.*Fl********** * SAVE FIRST * *' EXTENT * *' ADDRESS AND *' * SYMBOLIC *' * UNIT * * •••••••• * ••••• *. 

X 
*****G 1********** 
* * :II GET CCW * * TO READ * * KEY, D~TA * • • 
***************** 

x 
"'''''''** *CD '" ,.. Bl* 
o * • NOXT 

. * LABEL *. NO *. FOUND .* .... 
*. .* *. .* * •• * * YES 

x .*. F2 *. . * IS *. .* LABEL *. NO • *. A FORMAT _ ••• X. 
"'. 4 .* *. .* "' •. * '" YES 

X 
*****G2********** 
o SAVE HOC * * UPPER • * LIMIT '" * CCHH '" 

• * *"'*"'*****.**"'**** 

x 
***** 
OCD * 
* 84* •• 

* NOF4 

X ROFLAB X 
*****Hl***·****** 
• * * seT UP * 
'" SEEK/SEARCH * * ADDRESS * * • 
***************** 

X 
*****Jl********** * • * MOVE * * SYMBOL Ie UN IT * * TO eeB *' 
* * ***************** 

X 
*****Kl********** 
*EXCPRT co* 
*-*-*-*-*-*-*-*-* 
'" GET VOLl * * LABEL * • • 
***************** 

x 
**** • • * B2 :I< 

* • 
**** 

*·***HZ**·******* * MOVE CCW • * TO READ * 
• tOUNT, KEY * * AND DATA • * FROM \lTOe * 
***********"'***** 

X 
*****J2********** 
*ExePRT CO* 
*-*-*-*-*-*-11-*-. 
'" GET LABEL * * FROM VToe * • • ******"''''.******** 

x 
**** * • * A3 * • • 
**** 

• TO SEARCH • 
• AND TO * 
• SEEK/SEARCH • * ADDRESS * 
.**************** 

•• LAST *. NO .* Oh SAME * • *. EXTENT .* .......• x*. SYMBOLIC .* * .PROCESSED.. *. UNIT ... *..* *..* * •• * * •• * * YES • NO 

FElCH X 
****F4********* * SVC 2 * * FETCH * * $$800A03 .. 
**** •• **** ..... 

x 
.*** • * *' Fl * • • .* •• 
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Chart CB. $$BODA02: D~ O~en Cutput, Phase 2 (2 cf 4) 

212 

* REFERENCES 
TO CSSl: 
CAD3, CCC4 

***** 
• * * ** 
* * • 

SVFIAO X 
*****B 1********** 
>I< SET ADDRESS 11< 
"1'OF FIRST EXTENT* * IN FORMAT 1 '" 
'" LABEL * • • 
***************** 
**** *cc '" • * C1 *.x. · . **** T[STXT 

x 
. *. 

Ct * .. 
• I!< IS *. .* THERE *. NO 

*.AN EXTENT I~ .* .... *. LABEL .* 
*. .* * •• * * YES 

**** *cc '* .. * Fl *.X. • • **** .. CHECK X 
*****01******,,*** * GET ADDRESS '" * OF FIRST * * EXT ENT FOR *' * SYMBOL JC *' 
* UNIT * 
******'*********** 
**** * *. '* El *.X. · . **** .. CFVRFX X 

**;t**El*.******** 
*CHCK co* 
*-*-*-*-*-*-*-*-* '* CHECK FOR '* * OVERLAP *' · . ***************** 

x 
. *. 

Fl *. 
• -" :t.. 

x 
*"'*** *CA * '* 1.:3* • • • HfRE 

.* OVERLAP *. NO *. EX [ST .* ...... *. .* *. .* * .. * '* YES 

x . '. 
Gl *. • '* IS *. 

x 
**** . . 

'" E5 '* • • 
**** 

.. *' IT A *" NO *.. SPl IT .* ..... 
* .. EXTENT .* *. .* * .. * 

:+ YES 
x 

***** 
*CC * 
* 82* •• 

**** 
* * * 63 * • • 

**** 

X 
*****63********** 
*CHCK co* 
*-*-*-*-*-*-*-*-* 
'" CHECK FOR '" * OVERLAP * . . 
***"'************* 

x .* . C3 'II. 

.. '" *. .* OVERLAP *. }ItS 
'II. EXISTS .* ..... 

*. .* *. .* * •. * • NO 

x . '. 
03 *. . * LAST *. 

x 
****­*cc iI< * 62* • • • SCROPN 

.* SPLIT CYL *. 'iH 
*.BEEN CHECKEO .. * •••• 

*. ..* *. • '" * ... * 
• NO 

X 
*****E3********** * GET ADDRESS * 
*OF LOWER LIMIT '" 
* HEAD OR * * CYLINDER * * NUMBER iI< 

***************** 

x 

x 
**** · . * E5 * • • ,,*t'" 

.'. NOL321 
F3 *.. *****F4********** . * *. v INCREASE ... • * DEV ICE *. NO *' LOWER CYL * *. TYPE .* ........ x* LIMIT IN * *. 2321.* * CHECK AR EA * 
*....* * BY ONE * 

* ... * ***************** * YES 

x . ' . 
G3 *. 

'" * IS *. • * ADDRESSED *. NO *. NUMBER AT A .* ....... oo *. MAXIMUM .* *. oo* * •• * * YES 

x 
**** 

* * * 83 * • • 
**"'* 

**** 
• * * H4 '" · . **** 

: .......... x: x -'-
• SCROPN 

TESTC2 X I NCRMT X 
HI *.. *****H2********** .* *.. * GET ADDRESS * 

.. * DEVICE *. YES * OF MAXIMUM '" *. TYPE .*" .......... x* CYLINDER * 
*.. 2321.* * FOR 2321 '" 
*...* '" * *. ~* ********"'***"'**** 

• NO 

MUVl:.ll X 
*****J 1 ********** * MODIFY UPPER * 
*LIMIT CYLINDER * 
* WITH lO~ER * 
*L IMIT CYL INOER * 
'" IN CHECK AREA * 
***************** 

X 
**1<-0: 

• * * 83 * · . **** 

x 
*****J2"'********* 
'" INITIALIZE * * CYLINDER * * WITH UPPER * 
'" LIMIT * * CYLINDER * 
***************** 

x 
**** . . 

* 83 * • • 
**** 

DOS/VS LIOCS Volurre 3 DAM and IS~~ 

*****H3********** * RESET HEAD * 
* OR CYLINDER * * NUMBER IN * 
'" CHECK AREA '" * WITH UPPER * 
*"'*************** 

; 
*****J3********** 
'" DECREASE * 
'" POINTERS TO * 
* CHECK CYL OR * * STRI P NUMBERS * • • 
***************** 

x . '. 
K3 * • 

• '" IS *. .* ADDRESSED *. NO *. NUMBER AT A .iI<. u. 
*oo MAX IMUM .* 

*. .* * .. * * YES 

x 
**** 

• * * B5 * • • 
**** 

x 
**** · . * H4 * • • **** 

"'****H4********** . . 
* INCREASE * * ADDRESSfD * 
* NUMBER * 
* BY I '" 
***************** 

x 
**** • • + 63 ;;: 

• * **** 

**** • • '* 65 * * • 
**** 

X 
*****65********** * RESET CYL '* 
'" OR STRIP NO * * WITH X'OO' * 
* CHECK AREA *' 
• * ***************** 

X 
*****i.:5********** '* DECRt;AS(:: '* * POINTERS TO * * CHECK CYl * 
* OR SUS-Cl:ll *' 
* NUMBERS '* 
************;;:**** 

x . ' . 
D5 *. • * IS * • .* ADDRESSED *. NO 

*oo NUMBER AT A .. * ...... 
*4 MAXIMUM .* *. . * * •• * * YES 

**** · '. * E5 * .. x. * • 
**** .. 

TSTVAR X 
****lII<E5***lII<****** * • * CALCULATE * '* ADDRESS OF :+ * NEXT EXTENT * • • 
***************** 

x .* . 
F5 * .. 

..* * . 
YES .* END *. 

•••• *oO OF EXTENT .. * *. AREA .* *.. .,.. 
*oo .* * NO 

x .* . 
G5 *oo 

.*EXTENT *. 
.. NOoo* ON SAME * • 

x 
**** * • -* H4* • • 
**** 

X .... *. SYMBOLIC .. * 

x 
***** *CC -* 
* 61* • * . 
CK$TOP 

*. UNIT .* *. .* * ... * * YES 

x 
**** • • '* El * * • 
**** 



chart ce. $$BODA02: 

**"''''* *CB "" 
'" G5* •• • 

DA Open Cutput, Phase 2 (3 of 4) 

'" REFERENCES 
TO CCB2: 
CBC3, CaGl 

**"''''''' o • • •• * * • 

**** * * * A3 '" * * 
**** 
x .*. 

A3 *. 
• * * . . * LABEL *. NO *. FOUND .. * •••• 

*. .* *. .* * .• * * YES 
x 

***"'* *co .. 
.. 82:* 
* • 

**** , , 
* B4 * 
• * 
**** 

***** 
*CA * * C1* , , 

* 
CKS TOP X SCROPN it X 

* REVTUC x .*. TSTRPY X 
*****81********** 
.. GET ADDRESS "" 
.. Of NEXT '" ... x* EXTENT IN "" * LABEL .. 
• 0 

.. **************tt.* 
.*** o • 

"" 61 .. • • •••• x 
,0. 

Cl *. .* * .. .* ADDRESS *. NO *. Of LABEL .* ...... *. POINTER .* *. .* * •• * 
'" YES 

..................... x: 
it 

*****01********** 
*GETPIR CO'" 
*-*-*-*-*-*-*-*-. 
'" GET LABEL '" * POINTED TO '" 
* * 
***************** 

x .*. 
El *. .* * . • NO.* IS *. .... *. LABEL .* 

."FORMAT 3 .* *. ..* * •. * 
'" YES 

x 
***** *cs '" 
'" Cl* • * , 
TESTXT 

*****82********** 
'" RESTORE * 
'" SEEK/SEARCH '" 
'" ADORE SS TO '" * GET FORMAT '" 
'" LABEL * 
"'*****"'*"'''''''''''''''''''** 

X 
*****C2********** 
*EXCPRT co* 
*-*-*- *-*-*-*-*-* * GET FORMAT 1 '" 
* LABEL *' * • 
***************** 

x . '. 
D2 *. .* *. .* LABEL * .. NO *. FOUND .* .... *. .* *. .* * .. * * YES 

x .*. 

x 
***** 
*CD * * 85* • * 

* NRFOl 

*****B3********** 
'" CHANGE * 
'" COMIolAND '" * CODE IN CCW '" * TO READ * , . 
***************** 

X 
****$(3********** 
*GETPTR tD* 
*-*- *-*-*-*-*-*-* 
'" GET * 
'" POINTER * * • 
*************** ** 

x 
**** * • 

'" HZ '" • * 
**** 

E2 *. *****E3********** .* *. '" INITIALIZE * .* CAN *. NO * REGISTER FOR * *. FILE BE .* ......... x* RETURN TO '" 
*.SCRATCHEO.* '" THIS PHASE * 

*. . '" * * * ... :+ ***************** * YES 

X EXPDDSF X X 
*****Fl ********** ... GET ADDRESS '" 

*****F 2*** ******* * * 
*****F3********** * , * OF FIRST * 

'" EXTENT IN * * LOAD * 
'" MESSAGE '" 

* LOAD * *' MESSAGE .. 
'" FORMAT 3 "" * 47971 * * 47981 * * l&\8El '" , * * , 
***************** ***************** ***************** 

x 
:c:*: x x 

B4 *. .* ANY *. 
.. II< EXTENTS *. NO *. LEFT TO .* •••. *. PROCESS .* *. .* * .. * * YES 

x .*. 
C4 *. .* IS *. .* NEXT *. NU .. *.. EXTENT ON .* .. X. *. SAME .* 

*.UNIT .* x * .• * * YES 

x 
***** *CB * *' 81-* , , . 
SVF1AO 

**** * • * 81 * , * 
**** 

**65******* * TURN OFF * * SkI TCH * * (RETURN FROM * 
'" MESSAGE * * ROUTINE) * 

*********** 

X 
*****C5********** · , * SA \IE * * SYMBOLIC * 
* UNIT * 
* * 
***************** 

x .' . 
05 *. .* ODES *. .* USER WANT * .. NU *. EXTENT .* ...... * .. DELETED .* 

*.. .* * .. * * YES 

X 
*****E5********** * DECREASE :+ 
* END Of * 
*EXTENI STORA~E * 
* BY ExTENT * 
* LENc"TH * 
***************** 

X 
*****F 5********** * CAlCUL.A T f:: * * LENGTH TO * * MOVE * * EXTENTS * 
• * ***************** 

**** .. 
* '. * ('5 *.x. * , 
**** • 

x 
**** * , 

.. H2* * , 
**** 

• DP .~ .*. RECMOV X 
* * G2 *. * .* *. CHECK YES.* DA TA *. ......................... *. SECURED .* 

X 
*.**Hl********* * SVC 2 * * FETCH ,.. 

*' $$BODSMW * 
************.** 

*. FILE .* *. .* * •• * 
• NO 

**** * '. ,. H2 * .. X. , , 
**'** • 

SCR TCH X 
*****H2********** * CHANGE * 
* COMMAND * * CODE IN * 
*' ccw * * TO WRITE * 
***'************** 

X 
*****J2********** 
*EXCPR T CO* 
*-*-*-*-*-*-*-*-* * WRI TE ZEROS * 
.. OVER LABELS * , , 
****** **** ******* 

x 
**** * , 

* A3 * * , 
**** 

G3 *oo *****G4********** ... *'. '* SET UP TO .. 
oo" DATA *. NO *' ISSUE .. *. SECURED .. *oo ............ x *' MESSAGE * *. FILE.* *' 4744A * 

*...* *' * 
*. .. * ***************** *' YES 

X X 
****H3********* * SVC 2 * 

****H4********* 
'" SVC 2. * * FETCH * * FETCH :+ 

* $$BODSMW * * $$BOMSGI * 
***-1-*********** *************** 

*****G5********** 
• * * MOVE UNt: * 
* EXTENT * 
* DOWN * 
* * ***************** 

X 
*****H5********** * INCREASE * * EXTENT * 
* POI NTER BY * * EXTENT * * LENGTH " 
***************** 

X 
*****J5********** * DE SE * 
"COU Of * 
" TO * * E BY * * 20 * 
***************** 

x .*. 
K5 *. 

.. * *. .* COUNTER *. YI::S *. GT 0 • * ••• OO' 

*. ..* *. .* * •• * 
• NO 

x 
**** , * 

* 84 * , . 
**** 

x 
**** 

* * * G5* 
* * **** 
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Chart CD. $$BODA02: DA Open Cutput, Phase 2 (~ cf ~) 

***** *CA '" 
'" El* •• • 

NOXT x 
*****Bl ********** 
'" SET UP TO '" * ISSUE '" 
'" MESSAGE '" 
'" 41601 '" . -***************** 

'" REFERENCES 
TO COB2: 
CAB4, CCA3 

***** - . • •• 
**** '" '" • • • 

'" 62 * ... x. . . 
**** .. 

REVlOC X 
*****62********** 
'" SE T UP TO * 
'" ISSUE '" 
'" MESSAGE *' 
'" 47091 '" • • 
***************** 

***** *CA '" 
'" 82* . . 

• 
NOV all X 

*****83********** * SET UP TO'" 
'" ISSUE '" 
'" MESSAGE '" * 47061 * • • 
***************** 

***** *(.A '" * F2* . . 
• 

NUF4 X 
*****.t34********** 
'" SET UP TO * * ISSuE: '" 
'" MESSAGE '" * 47041 '" . . 
***************** 

"'**** *cc '" 
'" 02* • • • 

NRFOI X 
*****t3s********** *' SET UP TO * 
'" ISSUE .. *' MESSA",!:: '* 
'" 47011 * . -***************** 

• x • x • ....................................................... x.x ....................................................... . 

****Dl********* * $$BODA02 *' * GET POINTER * 
* SUBROUTINE * 
*************** 

x 
GETPTR .-. 

El *. • *POINTER*. 
• * TO *. NO *. ANOTHER LABEL.* •••• *. EXIST .* *. .* * .. * * YES 

X 
*****Fl********** *' MOVE POINTER * 
* TO SEEK/ * 
* SEARCH ADDR * 
* TO READ * * LABEL * 
***************** 

X 
*****Gl********** *EXCPRT CD* 
*-*-*-*-*-*-*-*-* 
* GET * * LABEL * • • ***************** 

x .-. 
HI *. .* "' . 

x 
***** *CA * * E3* •• -HERE 

• * LABEL *. NO *. FOUND .* ••.. *. .* *. .* * •• * * YES 

X 
****Jl********* * RETURN TO * 

*CAllING ROUT IN E* - . *************** 

x 
**** • • * B2 * • • **** 

X 
****C3 ******** * * SVC 2 * * FETCH * * :UBOMSGI * 
*.******.'.***** 

****03********* * $$BODA02 * * INPUT/OUTPUT * * SUBROUT INE * 
*************** 

EXCPRT X 

****D~***'***'*'** 
'" $$BOOA02 *' * CHECK LIMIT *' 
* SU8f<.OUTl Nt: *' 

**************'* 

it 
CriCK • *~ 

E~ * • ***E3************ 
svc 0 

****E4********* .* LOWER * • * RETURN * YES.* LIMIT *. EXCP • * VIA *XH ......... *(LBl) (;1 UPPEf<~* 
*' LINK REG * *'. LIMIT .* 
**'********-***** *( XTNT) • * 

***************** * .• * * NO 

:X ....... ••••••••••• .o ......... . 

X 

F3· *'. *'. *****F4*******-*** 
X 

*****F5*********>l • -* *. *' * *' * -* COMPARE :t 
.* 110 *. NO * -* svc 7 * * -* UPPER LIMIT '* *. COMPLETE .*' ......... X* * WAIT -* '" -* ILABI::L) ~lTH * 
*. .* * *' *' * -* LO.,E:R LI MIT * 
*..* '" '" * * * (NE~ XTNTJ '" *. .. * ***************** ************"'**"'* '" YES 

x .'. G3 * • x 
• '" NO *. ****G4********* ****(;~********* .* RECORD *. YE~ '" RETURN -* *FOUNO OR END OF* ......... x* VIA * 

* RETURN * 
'" VIA '" *.CVLINDER .* '" LINK REGISTER * *' LI NK REG + 4 '" *..'" ********'******* ****"'********** * •. * 

• NO 

X 
*'*'**H3********* *' RETURN -* 

* VIA * *' LINK REG + 4 '" 
*************** 
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Chart CEo $$BODA03: DA Open cutput, Phase 3 (1 cf 2) 

****Al****** ••• 
* -* $$800A03 • 

* * * •••••••••••••• 

X 
·****61*********. * • 
• GET ADDRESS • 
'" OF eee CHAIN * * AND EXT ENT • * • 
*************.*** 

x .*. 
C1 *. 

"' ... - . 
'" A3 * - . *"' •• 

X 
TOM ANY .*. 

*****A2********** A3 *. 
'" seT uP. .* DOES *. * TO ISSUE • YES ."NO. COUNTED-. * MESSAGE *x •••••••• *.EXCEED LIMIT .* * 47451 lie *. (CreF. .* * .. *..* * ••••••••• _...... * •• * 

*~** • • 
'" E2 * • • *"''''. 

* NO 

X 
*****63********** 
.EXCPRT CF* 
*-*- *-*-*-*-*-*-* 
• GET VOll * * LABEL • 
* * *******.********* 

x .*. NOVOll 
C3 *. *****C4********** 

.. '" ... ****C2********* • * *. • SET UP TO * .* RETUKN *. YES * EXIT VIA '" .* VOLl *. NO * ISSUE * 
*.FROM MESSAGE .* ...••.•. X* REG MSGLlNK '" *. ROUTINE .* * * *. *. ~aB~5 .* .* ........ x: M~~5~~E : •••• 

*..* ••••••••••• _ •• * 
* •• * • NO 

X 
NOMSG .*.. NOXT 

01 *. *****02********** .* *. '" seT UP TO '" .* END *. yes * ISSUE * *. OF EXTENT .. * ••.•.••• X. MESSAGE '" *. AREA .* '" 4760[ * 
*..* '" '" * •• * * •• *."'** ••• "'."' ••• * NO 

SER(]( X 
*****El********** * • * COMPUTe * * ADDRESS OF * * FIRST EXTENT '" * • *.*.**"'*******.** 

X 
*****Fl********** 
.CHANGE MAX IMUM * 
• NUMBER OF * * EXTENTS IN * *FORHAT 1 LABEL * * TO 3 * .********.****.** 

STRFXT X 
*****Gl********** * INITIALIZE * 
_EXTENT COUNTER * 
'" AND GET * 
• FI RS T EXTENT '" 
* * .**************** 

COM PAR X 
*****Hl********** * • * UPDATE EXTENT * * ADDRESS BY * 
'" EXTENT LENGTH * * • **************.** 

STORCT X 
*****Jl********** 
* * * SAVE NUMBER * * OF EXTENTS * * COUNTED * 
• * ***************** 

X 
*****Kl********** * ADD NUMBER • * COUNTED TO '" 
to TOTAL NUMBER * * OF EXTENTS * * • 
************"'**** 

x 
**** • • * A3 '" * • 
*"''''* 

**** " '. * E2 *.X. 
* * **** FTCHMSG X 
.***E 2********* * SVC 2 * * FETCH * * $$80MSGl * 
*************** 

*..* * * *. •• ***.*.* •• ******** • YES 

X 
*****03********** *EXCPRT ef* 
*-*-*-*-*-*-*-*-* * GET VTac * * DEFINITION * 
• LABEL * 
******** ** **'***** 

x .*. NRfF4 
E3 *. *****E4*.******** •• *. • SET UP TO * 

*:* ~aB~6 *:*~~ •••••• X: M~~~~~E : •• x: 
*. .* * 47041 * *..* • * *. • * *.****.**.* .... *** * YES 

x .*. NOF4 
F3 *. *****f4*******.** .* *. *' SET UP TO * .* IS LABEL *. NU * ISSUE *. *. FORMAT 4 •••••••••• x* MESSAGE * •• X. *. .* .. 47041 • *..* * • *. . * ****.************ * YES 

X 
***.*G3********** *WRITE Cf* 
*-*-*-*-*-*-$-*-* 
: VE~~~~ AT : 
* 4 * ****** **** 

X 
*****H3********** 
*FNOOPN CF* 
*-.-*-*-*-*-$-*-* 
• FIND OPEN * * AREA IN * * VToe * **********.****.* 

x .*. J3 *. *****J4********** • *ANOTHER*. *FNOOPN CF* 
.* EXTENT IN *. YES *-*-*-*-*-*-*-*-* *. THE FORMAT .* ......... x* FINO OPEN * *. LABEL .* * AREA IN * *..* * VTDe * *. ... *******.********* * NO 

:X •••••••••••••••••••••••• : 
x 

****K3********* * svc 2 * * fETCH * * $$800A04 * 
*************** 

x 
**** 

* * * E2 * • • **** 
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Chart CF. $$BODA03: DA Open cutput, Phase 3 (2 of 2) 

****8l****·*·*· : $$8~¥t~3 : 
* SUS=OUTINE * * •••••• * •••••• * 

WRITE X 
*****C1.********* • • 
: T8E~Rff~ : 
* KEY, OAT A .. • • • *.* ••• "'.* •• "'.**'" 

X 
*****01********** 
'EXCPRT CF' 
*-*-*-*-*-*-*-*-* 
.. WRITE '" 
• LABEL • • • *****.*********** 

X 
*****Fl********** • • .. REMove .. 
• CHAiN BIT • 
• FROM CCW • • • *"' ••• ** •••••••••• 

****Gl*!******* 
• RETURN TO * * CALLING • 

... ****:2~11~i ... ***'" 

•• **B4 •• ··.*.** : m~D~R~A : 
• SUBROUTlN E • ** ••••••• * ••••• 

:X .......... . 
FNDOPN X 

*****C4***.****** 
• GET CCW • 
• TO REAO • 
:COUN~hMg~ T IPLE: 

• • .......... _ ..... . 

X 
*****04*.******** *eXCPRT CF* 
*-*-*-*-*-*-*-*-* 
• FIND OPEN • 
• AREA .. · . ..... "' .......... . 

X 
NOROOM .'. 

*****E3********** E4 ._ 
• SET UP TO .. .* *. 
: Mt~~~gE :x ...... ~~*:!REAO~~NVTOC*:* 
.. 47001" *. FOUND .* 
.. '" *..* ••• "'** ••••• *..... * .. * 

• YES 

:X ........................ : 
FTC HMSG X 

****F2*****·*** * SVC 2 * * FETCH * * $$BOMSGI * 
*************** 

*·**G3********* 
• UBOOA03 • 
• INPUT/OUTPUT * ... S.UBROU1INf * 
*************** 

EXCPRT X 
***H3************ 

* svc 0 
EXCP • • 

***.* .. **** •• ***. 

X 
·****J3*******·** .. ... • * 
.... svc 7 * * • *' WAIT ...... ... *IF REQUIRED* * ... ... ... . 
***************** 

x .'. 

*****F4.~**.***** • • * GET ADORESS • 
• OF AREA TO * * WRrTE LABEL ... • • ***************** 

x .'. G4 ' • 
••. ' .A!A *.*_ NO . 

*. BLANK .* ••.• *. LABEL .* *. .* * •• * • YES 

X 
.***H4********* 

• RETURN • 
• TO CALLING • *' ROUTINE * ****.***** •• * •• 

K3 *. 
****K2********* 'I'" NO *. ****K4********* * RETU~N * NO.* RE80RD *. yes * RETURN ... 

: LINK x~a + t,. :x ...... .. *F~~~~LI~D~~D.2F •••••••• • x: LIN~laEG : 
.*.************ *..* **.************ * •. * • 
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Chart CG. $$BODA04: DA Open output, Phase 3 (1 of 3) 

····AI··*··*··· > > 
.. $$800A04 '" • • • "'."'."'.*"' •• * ••• 

X 
*****81********** .. INITIALiZE .. * BASE FOR * 
.. COMMON .. 
.. ROUT INES AND '" * DSECTS .. 
*.*.************* 

X 
*****C1********** • • .. GET A(fORESS .. 
.. OF eeB '" * CHAIN .. • • 
***************** 

x .>. 
01 ... *****02********** .* *. * .. .* RETURN *. YES .. GET ADDRESS .. 

•• FROM MESSAGE ........... X* GF eea '" 
.... ROUT INE .* .. CHAI N .. 
*..* * .. 

"' ... * ***************** * NO 

NOM~:***El*~**** •• ** * GET AODR ESS * 
'" OF FIRST .. 
* eXTENT IN .. 
.. FORMAT L '" 
.. LABEL .. 
.*.*.* •• *.*.****. 

x .*. 
Ft *. .• *. 

•• ARE *. NO *. THERE .* ..... 
.USER LABElS* 

*. .* * •• * 
.. VES 

X 
*****Gl ********** .. MOVE INCOMING .. *' EXTENT TO .. 
.. FIRST EXTENT * 
* IN Fl LAB-EL .. • • 
***************** 

X 
*****Hl********** 
.. CHANGE TYPi:: .. *' TO INDICATE * * USER LABEL ., * EXTENT ,.. 
* • 
***.************* 

X 
·****Jl ********** 
,.. CHANGE * 
.. EXTENT * 
*' SEQUENCE NO * *' TO ZERO * • • **************'*** 

X 
*****Kl********** * CHANGE EXTEN-T ,.. * UPPER LIMIT ,.. 
• TO EQUAL * * LOWER LIMn * 
,.. IN Fl LABEL * 
***************** 

x 
**** > • 

* A3 * . . 
**** 

x 
**** • * ,.. F3 • 

> * ***. 

X 
*****E2********** • • * GET ADDRESS * *' OF FIRST * * EXTENT *' 
• * ****************. 

X 
**F 2******* • * '* TURN OFF *' * HES SAGE * 

* SWITC.H * • • 
*********** 

i< 
*****G2********** • • 
: SY~~~[IC : 
* UNIT * · . ***************** 

X 
****H2********* * EXIT VIA *' * REG MSGlNK • 

• * ****>t********** 

**** > • 
* A3 * > > 
**** 
x .*. A3 * • 

• * IS *. 
YES.* EXTENT *. ....... *. JUST 1 .* 

*. TRACK .* 
*. .* * ... * * NO 

x .. *. $ETHEAO 
B3 *.. *****84********** .* *. '" ADJUST '" .* DEVICE *. NO '" CONTROL '" *. TYPE .* ......... x* FIELD FOR '" *. 2321.* '" NOT 2321 '" 
*...* * '" 

* •• * ***************** * YES 

X X 
*****C3********** *****C4********** 
'" GET ADDRESS '" '" GET ADDRESS '" 
'" OF CONTROL * 
-FIELD FOR 2321 • : F8K ~g~T~~~l : *' TO UPDATE '" '" TO UPDATE * 
'" LOWER LIMIT '" '" LOWER LIMIT '" 
***************** ***************** 

:x ....................................... : 
:UPDINIT x 

*****03********** * UPDATE * 
* LOWER * 
'" LlMTt BY '" 
'" ONE TRACK * 
• * ***************** 

: .......... x: 

X 
*****E3********** 
'" UPDATE * * LABEL * * ExTENT * * AODRESS '* 
• * ***************** 

**** · '. * F3 *.X. 
* *. **** .. FNSHFl X 
*****f3********** 
'" CHECK FOR * 
'" EXPIRATION '" 
'" DAlE USING * 
'" $VSOC '" 
'" MACRO * 
***'************** 

X 
*****G3********** 
'" MOVE ftElDS * 
'" FROM OlBl * * TO LABEL * 
'" AR EA '" * • 
***************** 

X 
*****H3********** 
-* SET TYPE * 
-* INDICATOR " 
* IN LABEL * 
: Fo~cgl~~cr : 
***************** 

X 
*****.J3********** * > 
" SET NUMBER * * OF EXTENTS * 
-* IN LABEL -* 
* * ***************** 

x 
• *. 

K3 *. **K4******* .* *. -* SET DATA * .* CREATING *. YES * SECURITY * * .. OAT A SECRD .* .......... x* SW IT(.H IN * *. FILE .* * fMT 1 * 
*.. .. * * -* 

* .. * *********** • NO 

: ...••.•...........•..•.. x: 
x 

***** 
*CH * * 81* 
* * * 
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***** *CG * *' K4* 
* * 
* 

**** . . 
"" B2 "" • * 
**** 

PLUGXT X CRETF3 X 
*****01********** * • * MOVE "" •• x* EXTENT Tll "" 
* LABEL "" 
* * . ***************** **** * • *' B1 "" 

* * **** 
X 

*****C1********** 
* * * UPDATE * * EXTENT "" 
"" ADDRESS *' * • 
***************** 

x . *. 
01 *'. • * *. .* END *. YES *. OF EXTENT .. * ....... *. AREA .* *. .* * .. * * NO 

x .*. 
El "" .. .* *. .* EXTENT *. NO .. *. ON SAME .* .. x. 

"" .. SYMBOL IC .* 
*.UNIT .* x * .. * * YES 

X 
*****F 1********** * UPDATE *' 
'" POI NTER TO "" * NEXT EXTENT * 
* FIELD IN "" 
'" LABEL * 
***************** 

x . *. 
Gl *. .* *. 

**** 
* * * 83 * * • 
**** 

. * ADDRESS "' .. YES *. OF POINTER .* .... 
*.FIELD IN .* 

*.LABEl.* x * •• * * NO 

x .'. 
HI *. .* *. 

**** . . 
* B2 * 
* * **** 

• * MIDDLE *. NO *. OF F3 .* ..... *. LABEL .* *. .* * •• * * YES 

x 
**** *J 1 ******** ** * UPDATE * 
* ADDRESS PTR * 
*' TO EXTENT * 
* FIELD IN * 
* LABEL * 
***************** 

*****B2********** *' PUT ADDRESS "" *' OF FIRST '" 
"" OPEN AREA *' * IN POI NTER *' 
'" FIELD IN Fl *' 
***************** 

X 
*****C2********** 
*wRITE CJ* 
*-*-*- *-*- *-*-*-* * WRITE '* * FOPMAT 1 *' *' LABEL * 
***************** 

X 
*****02********** 
• * '* SAVE F3 * 
'" AODRE 5S TO * *' WRI TE LABEL * • • ***************** 

X 
*****E2********** • • *' CLEAR AREA * *' TO CREATE * 
* FORMAT 3 * *' LABEL * 
***************** 

X 
*****F 2********** * CREATE * 
'" 4-BYTE KEY * 
'" OF X'03' * * FOR FORMAT * 
'" 3 LAB EL >I< 
***************** 

X 
*****G2********** • • * INITIALIZE '" ,. FORMAT * 
* IDENTIF IER '* * WITH X'03 1 * 
***************** 

X 
*****H2*'********* * GET ADDRESS * 
,. OF FIRST * *' EXTENT AREA * 
* IN FORMAT * * 3 LAB El '" 
***************** 

• x • 
• X ........................ Oo ..... . 

x 
**** . . 

* B1 * * • 
**** 
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**** • * 
'" 83 * . . 

**** 

WRl ABL X 
*****B3********** *WRI TE CJ* 
*-*- *-*-*-*-*-*-* * WRITE '* * LABEL * 
* * ***************** 

x .*. 
C3 *. .* LAST *. .* EXTENT *. YES 

*. PROCESSED .* ................... Oo ......... OoOo ................... Oo ...... . 
*. .* *. .* * .. * * NO 

y, 
.*.. ..* .. EXITRT X 

03 *.. 04 *. *****05 ********** * • '* GET ADORE S5 * .* *. .* ARE *. .* SYMBOLIC *. Y!::S .* SYMBOLIC *. 'YES *. UNIT .* .......... . x*. UNITS IN .* ... . '" OF DLBL * *. CHANGED .* * .. SEQUENCE .* * • 
*Oo.* *..* x • • * .. * * •• * ***************** * NO * NO **** * • * E3 * * • 

**** * *. * E3 *.x. . . 
**** . UPVSEQ X 

*****E3********** '* UPDATE * '* VOLUME * * SEQUENCE * * NUMBER IN * * DLBL BY 1 * 
***************** 

X 
*****F3********** * SAVE MAX IMUM * 
*NO. OF EXTENTS '* 
* CONTAINED IN '" 
* THE FORMAT '* '* LABEL '* 
***************** 

X 
****G3********* * SVC 2 '* 

'" FETCH * '* $$BODA03 '* 
*************** 

SE:QERR X 
*****E4********** * SET UP TO * * ISSUE * * MESSAGE * 
* 47511 * • • ***************** 

x 
***** 
*CJ * * f5* •• * FTCHMSG 

**** 
X 

*****E 5********** * SAVE TOTAL * 
* NUMBER OF * * EXTENTS IN * * DLBL * * • 
***************** 

it 
*****F5********** • * * MOVE FIRST * * SYMBOLIC UNIT * * TO DTF TABLE * 
* • 
***************** 

X 
GETFP .* . 

*****G4********** G5 *. * * • * ARE *. * INITIALIlE * YES.* THERE * • * RETURN *X •••••••• *. USER .* * REGISTER 0 * x *. LABELS .* 
* * *OoOO * 
***************** *.. • * 

X 
*****H4********** *FLEPRTCT CJ* 
*-*-*-*-*-*-*-*-* * CHECK FOR * * FILE PROTECT >I< • * 
***************** 

X 
****J4********* * SVC 2 * *' FETCH * * $$BODAUl * 
*************** 

* NO 

:TESTPS Oot 
H5 *oo 

• Oo* USER *. 
• YES.* WANT TO * • .... *. PROCESS .* *. EXTENTS. * 

*. .* * •. * • NO 

GETMON X 
*****J5********** *FLEPRTCT CJ* 
*-*-*-*-*-*-*-*-* * CHECK FOR * 
* FILE * * PROTECT * 
***************** 

X 
****K5********* * SVC 2 >I< * FETCH * * $$BOPEN * 
*************** 



Chart CJ. $$BODA04: DA o~en out~ut, Phase 3 (3 of 3) 

·***Al··*······ • $$BOOA04 _ 
• INPUT IOUTPUT * 
.. SUBROUTINE .. . --* .... _ .... 

EXCPRT X 

• 
• 

·**al***···****** 
SVC 0 
EXCP • 

* .. *****.******** 

:X ••••••••••••••••••••••••• 
X 

Cl .*..... .*.**C2 ••• ******. 
• * *. * * .. .. 

.. " I/O .... NO * * SYC 1 .. .. *. COMPLETE .* ........ X*.. WAIT .. .. *. .* .. .. .. .. *..* .. * .... 
* •• * ••• ******.******* * YES 

x .-. 
01 *. • * NO *. ****oz********* .* RECORD .... YES .. RETURN VI A * 

*. ~g~NgyeVN~~~*.*" •••. "" .x: LINK REG : 

*..* *************** * ••• 
- NO 

X ··-*el····-···· * RETURN .. 
.. VIA LINK * 
.. REG. + 4 .. 
*********** •• *. 

.... F2·.·**···· .. $$BODA04 .. * FILE PROTECT * * SUBROUTINE * 
*************** 

FLEPRTCT ic 
*****GZ*·******** • GET .. 
.. ADORE 55 OF .. * COMMUNICATION. * REGION .. 
* * .** •• * ........... * 

x .-. 
H2 * . .. * *. ****H3********* .* FILE *. NO .. RETURN TO .. *. PROTECT .* .......... X. CALLI NG * *. PRESENT .* * ROUTINE * 

•• • * ***** •• ** •• **** * .. * * YES 

X 
****J2********* * SVC 2 * .. FETCH * * $$BOFLPT * 
***lII.*********** 

****A4********* * $$BQOA04 * .. WRITE .. * SUBRUUT INE * *** •••••••••••• 

..RITE X 
*****64********** - . * GET CCW * * TO WRITE * * KEY, OATA * 
- * ***************.* 

X 
*****C4********** _ SET COMMAND • 
.. CODE TO WRITE .. * AND SET .. 
• COMMAND * * CHAIN 8IT ON * 
***********.**.** 

X 
*****04********** *EXCPRT CJ • 
*-*-*-*-*-*-*-*-* .. WRITE * 
• LABEL * 
* -**************.** 

x .*. NRF09 
E4 *. *.***E 5********** .* *. * SET UP TO * .* LA8EL *. NO * ISSUE * *. FOUND .* ......... X* MESSAGE: .. 

*.. .* • 47091 * 
*..* * * * •• * .***.************ .. YES 

X 
*****F4******.*** 
* * * REMOVE • * CHAIN BIT * * fROM CCW * 
* * ************ ..... 

X 
****G4********* * RETURN TO * * CALLING * * ROUTINE * 
*.*****.*.***** 

**** 
*CH * . * E4 *.X. 
* * **** 

FTCHMSG X 
****F5********* * svc 2 * .. FETCH .. * $$BOMSGI * 
****** ••• *.**** 
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****Al********* • • .. $$SOOAUI * • • •••••••• * •••••• 

x * ••• _ 81*·****111.** 

• * 

**** • • .. A3 .. . .. 
* ••• 

ULAB X 
••• **A3 ••• ***.*.* 
.. SET UP .. 
.. SEAR .. 
.. ADS .. * F ER .. .. .. ••• *. • ••••• 

x .•. 
83 *. .* *. 

• •• * • • .. 84 • 
• • •••• 

••••••••••• x. 
:INPUl8 x .****84*·.*· ..... 

* GET &CW " 
.. GET eea .. •• FILE *. YES • : ~gyR~ : • AND EXTEKT • *. INPUT ." •••••• 
• ADDRESS * • • *-.* •••• * •••••••• 

x .*. Cl •• 
.• *. **··C2********* 

*:;R~E~~~~AGE·:*~:~ ••••• X: mIsm : * .. ROUTINE .. * .. MSGLNK .. *..* .* •••• _ ....... . 
* •• * .. NO 

*.** *CL * .. * 01 •• x. * • .... .. 
REACfl X 

*****01********** 
*EXCPRT CJ* 
*-*-*-*-*-*-*-*-* * READ VOLUME • 
.. LABEL • 

• * •• * •••••••••••••• 

x .*. NOVOll 
El *. "' ••• E2"" •• "". • * *. .. .. 

*:' l~h~L *:.~ ...... X: Is~5ll(s!~GE : *. FOUND .0 *46061 OR 47061 • 
*..* * .. * .• * ".*.****.******* • YES 

FINDFI it 
:::t;~l·***·**t~: 
*-*-*-*-*-.-.-*-. * GET FORMAT .. 
• LABEL FOR • 
.. fILE .. ** •••••••• * •••••• 

x 

•••• * o • 
.. F2 *.)1. * .. .x ••••••••••• * ••• 

X 
*·*·F2********* 

: ~~~c~ : 
• SSBDMSGI • 

******.******** 

.0. NOF I 
G1 *. *****G2******* ••• .* *. .. • .. 

• :* MSru; ·:'~ •••••• X: Is~Bll(s!2GE : ••• : 
o. .0 046011 OR 4701I • *..* .. .. ... . * * ...... ** "*.* ••• * .. YES 

x .•. 

*. .* *. •• * •.• 
*NO 

X 
***."C3*****"* •• .. MODIFY CCW .. 
• COMMAND CODE • 
• AND COUNT ,. 
.FIELD Til WRITE .. 

:~=l,*~;llc.~U:*: •• *. · .. .. 03 •• X. • • **** • STOWN X 
*****D:3*********. 
• SET FIRST • * 4 BYTES .. 
... OF DATA .. 
o SAME AS • 
.. KEY .. 
*.*.**.*-******* 

X 
*·*·*E3**.******* 
: GE~FAgmss : 
.. F[ELD FOR .. 
.. USER .. 
o • 
=11 •••• * ......... .. 

X 
*** •• F3 ***.*.*. ** .... svc. 8 .. .. *.. EXIT TO .. .. 
.. .. USER FOR * .. 
.. _USER LABELS ... .. .. .. .. 
*********.* •• **** 

X 
*·***G3.*·******* .. MOve DATA * 
• FIELD TO • 
• DUTPUT AREA * 
o TO WRITE " 
.. LABEL III 
• *******.**** .... 

X 
MAX OUT .". 

Hl *. "***H2********** H3 ., • * *. •• CURRENT *. NO 
*.lAS,EL A USER .* .... *. LABEL .* *. .* * •• * • YES 

BYPASSTR X 
*****Jl********** 
.. SA *' 
• RE * 
• VA .. *T S * .. " ** ** •• * 

E>fVTyP • 
INPUT X 

.... *Kl********** 
• MODFY • " . .. OF * 
.. U ElS * 
.. l" .. *."** •••• *.*** 

i 
**.* * • * A3 * • • •• ** 

x .... 
* * .. F5 * 
* * 0**. 

• WRITE Cl' .'MAXIMUM' • 
*-*-*-*-*-*-.-*-* NO .* NUt48ER OF *. 
.. .. RITE LABEL, .X ........ *. LABELS - I .* 
• UPDATE ID,. *. WRITTEN .* 
* KEY * *..* 
**********.****** * .• * 

iI _0 
o • 
• 03 .. .. . 
** •• 

• YES 

WRLAST X 
*****J3*·*·**··** .WRITE Cl* 
*-*-*-*-*-*-*-.-* 
o WRITE LAST • 
" LABEL ANO • * UPDATE * ••• * ** .* ••••••••• 
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" DATA • · " • ••••••• * •••• * ••• 

............ x. 
:READUL x • •• **C4*···· .. • .. 

*EXCPRT Cd' *-*-.-*-.$-*-*"".-* 
• READ USER * 
.. LABEL * 
• * *** ... * ......... .. 

X 
D4 .:ft... NO~l.*.D5**.******* •• *. .. .. 

.' CORRECT '. NO • SET UP JO .. *. USER HEADER ." •••••••• X. ISSUE MESSAGE .. 
•• LABEL .* * 46380 * 
*..* * * *. .* * ................ . 

" YES 

:MSGRET x 
*****E4****.***_ 
• GET • .. Of D • 
.. IN * * FOR US .. · " .. _.* ........ _* ... 

ic 
**.**F4* •• **.*.** 
•• SVC 8 *'. 
: : u~M T F~2 :: * "USER LABELS*' *' 
• ,. *' • .................. 

X 
".·*G4*·*·***.** • • * MOVE OATA " 
.. TO DVTPUT " 
• AREA • .. .. 
•• * .... *.*** ...... 

x . .. 
• H-4 *. 
:ves •• ··W~~RTO"· ... ..... *. READ fIlORE .* 

•• LA&ELS .* •• .* * ••• 
*NO 

X *** ... J4**·· ...... 
.EXCPRT CJO 
*-*-..-*-*-*-*-*-* * WRITe * 
• LABEL .. · .. *** ......... ** ... 

x 
**** " .. .. ilt • 

" 0 •••• 

.i.* 
" 0 *' f2 • " . * ••• 

0**" .. . 
.. F5 .. .. . 

** •• 

PASS it 
** ••• F5*·**·**··* .. GET ADDllESS • 
.. OF FIRST .. 
.. EXTENT IN • 
.. lABEl. • 

" " .** •• **** ....... * 

x .•. 
G5 ". .* IS •• .* EXTENT ". NO *. PRESENT J N .* .... *. DLB1. .* *. .* * •• * • res 

it 
*.*** OCL. * Al • • • 

" FROLXT 

x .* ••• 
*tL .. 
• 0' ... 

* INSERT 
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***** 
*eK * * G5* • * • ............... x: 

:FROlXT x 
····*Al****-**·** * '" SVC 8 * * * * EX IT TO * * 

• •• * • • 
'" A3 '" • • ***. 

x :~~*: 
INSERT .*. '" G5* 

A3 *. '" '" .* *. * 
NO.* IS *. .. 

* '" USER'S '" '" ................................. *. AN EXTENT .*X ••••••• 
* '* ExteNT '" * 
* '" ROUTINE '" * 
***************** .. _... .. 
'* '" .x ............ .. * B1 •• x. 
* • .. ."'.* .. .FNONXT X 
*****61*********· • • * UPDATE * '* DlBL TO '" * NEXT EXTENT '" 
• * 
**"'******.*"'****'" 

x .*. 
C1 *. .* *. ****C2********. .. * END OF "' .. YES '" SVC 2 * *. DLBL EXTeNT •••••••••• X. FETCH '" *. CARD .. '" * $$BOPEN * 
*...* .**"'*"''''**'''***'''* * •• * 

• NO 

x .*. 
01 *. 

.. .*EXTENT *. 

.VES.* ON SAME *. ..•. *. SYMBOLIC .* *. UNIT .* *. .• * .. * 
• NO 

x 
***"'. *CK * 
* 01* • • • READFl 

****F 1 ********* '* $$BODAUI * 
.. WRITE * * SUBROUTINE * 
*************** 

\/R ITE X 
*****Gl********** *EXCPRT CJ* 
*-*-*-*-*-*-*-*-* 
'" WRITE * 
'" LABEL * - -***************** 

x .-. 
HI *. .* *. .* LABEL *. NO *. FOUND .* ...... 

*. .* *. .* * •• * 
'" YES 

X 
*****Jl ********** * SET UP TO * 
* SEARCH ON * 

x 
**** * • * Bl * - . **** 

*****J2********** . . 
'" UPDATE '" * USER LABEL '" ••• x* KEY NUMBER '" 

* JUST WRITTEN * - . ***************** 

X 
*****Kl ********** * UPDATE * * COUNT FIELD * .. 
'" Of USER lABEL * ...... . 
* TO BE WRITTEN * 
* BY 1 * 
***************** 

* IN LABEL '" . . 
***************** 

X 
****K2********* * RETURN TO * 

* CALLI NG * * ROUT! NE * 
*************** 

*. PRESENT .* 
*. .* * ... * 

'" YES 

X 
*****83********** 
• * .. INSERT * 
* EXTENT IN * * PASS AREA * • • ********"'******** 

X 
*****C3********** * * svc a * * * * EXIT TO * * * * USER Exn * * * * ROUTINE * * 
* * * * ***************** 

X 
*****03********** 
* * *' GET ADDRESS * * OF NEXT * 
* EXTENT * · . ***************** 

x .* . 
E3 *.o 

• * *. • * IS *. NO *. THERE A .* .•.. *. POI NT ER .* 
*. .* * ..... * YES 

X 
*****F3********** * MOVE POINTER * * TO * * SEEK/SEARCH * '* ADDRESS *' 

• * **'******'********* 

X 
*****G3********** 
*EXCPRT CJ* 
*-*- *- *-*-*-*-*-* * READ * *' FORMAT 3 *' 
* LABEL * 
***************** 

x 

x 
**** • • * B1 *' • • **** 

.*. NOF3 
H3 *. *****H4********** 

.. * *. * * .* LABEL *. NO * SET UP TO * 
*.. FOUND .* ........ x* ISSUE MESSAGE * *. .* *46031 OR 47031 * 

*..* * * * ... * ***************** * YES 

X 
*****J3********** * GET ADDRESS * 
* OF FIRST * * EXTENT IN * * f3 lABEL * • • 
***************** 

x 
**** · . * A3 * · -**** 

X 
****J4********* * svc 2 * * FETCH * * $$BOMSGI * 
*************** 

charts 221 



Chart CM. $$BODACL: LA clcse In~ut/Output (1 of 3) 

222 

****Al********* 
• * * $$ BODACL * • • 
*************** 

CLOSEOA X 
*****81********** * INITIALIZE * * eeB WITH * * ADDRESS '* * UF cew '* * CHAIN * 
***************** 

LOADONE X 
*****C1 ********** · . * RElOCATE * * ccws * · . 
• * ***************** 

x . -. 
01 *. .* ARE *. .* TRAILER *. NO *. LABELS .* ..... 

*.$PECIFI ED.* 
*. .* * •• * * YES 

x .-. 

x 
***** *eN *' * Jl* -. • RTNMON 

El *. **E2******* .* *. :; RESET :; .. * ENT ERED '* .. YES * RE-ENTRY * 
*.FROM ME'iSAGE .* ........... x* INDICATOR :; *. WRITER .* * IN (OHM * *..* * REGION '* 

* .. * *********** 
- NO 

x 
.* . 

Fl *. .* *. .* USER *. NO *. lABELS ON .* .... *. 2321 .* *. .* * •• * * YES 

X 
*****G 1 ********** '* SET MAXIMUM * '* COUNT OF '* '* LABELS FOR * * 2321 :; 
* • 
***************** 

:x .................. : 

X 
*****Hl********** * INDICATE * * PROGRAMM ER * * SYMBOLIC * 
* UNIT * - . ***************** 

X 
*****Jl********** * INSERT * *STORED SYMBOlIC* 
* UN IT NUMBER * 
* OF lAST * 
* VOLUME * 
***************** 

x 
**** • • * 83 * . . 
**** 

X 
****F2********* * RETURN TO * * ADDRESS IN * * REGISTER 5 * 
*************** 
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**** 
• * * 83 * * • 
**** 

X 
*****83********** * PUT USER * 
* lABEL TRACK * 
* ADDRESS IN '* * OJ SK ADDRESS * 
* BUCKET IN CCd * 
***************** 

**** * • * 84 * * • **** 

x .*. 
B4 *. .* *. .* FILE *. NO *. MARK FOUND .* .••••..••. .o ••••••• 

*. .* *. .* * •• * * YES 
**** *CN * . 
= G2* *.X. 

X F IL EADOR X **** • 
CAllMSG X 

*****C3********** * SET RECORD * 
* NUMBER TO * 
* ZERO IN * 
* Dl SK ADDRESS * '* BUCKET * 
***************** 

x .* . 
03 *. 

• '* *-.* OUTPUT *. NO *. FILE .* ..... 
*.. .* *. .* * •• * * YES 

X 
**E3******* *SET SWITCH * 

* TO INOICATE * * OUTPUT FILE * * FOR MESSAGE * 
* WRITER * 
*********** 

X 
*****F3********** * INITIALIZE * * RECORD 10 * 
* OF C(JUNT * 
* FIELD * • • ***************** 

x 
* *** *G3 ******** ** * INITIALIZE * 
: C~~~TlA~~rt : 
* IDENTIFIER * 
* fIELDS * 
***************** 

X 
*****H3********** 
*DISK ep* 
*-*-*-*-*-*-*-*-* 
* SEARCH FOR * 
* UTLO FILE * * MARK * 
***************** 

x 
**** • • * 84 * • • **** 

x 
***** *CN * *' 61* •• • RDLAtiEL 

*****C4********** * SET UP * * COUNT KEY * * AND DATA * 
* fIELD * • • ** **** ****** *** ** 

X 
*****04********** • • * INITIALIZE *' *' WRITE CCIfj * 
* CHAIN * • • ***************** 

X 
*****E4********** 
*DECREASE RECORD* 
*ADDRESS BY ONE * 
*TO WRITE COUNT * 
* KEY AND DATA * · . ***************** 

x 
***** *CN * 
* C3* •• * lOAOUSER 

*****c 5********** * INI TlAU ZE * * RET N REG *' * s • 
* IdTH A * 
* OF R * 
***************** 
**** 
"'eN * . *' C4 *.x. • • 
**** X 
*****05 ********** • • * INITIALIlE '* 
* FOR MESSAGE '* 
* ROUT! NE * · . ***************** 

X 
****E5********* * SVC 2 * * FETCH * * $$BOMSGl * 
*************** 
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• •••• ·eM • * 03· •• 
* 

ROLABEL X 
••••• B1 •••• ** •••• 
• * • PUT UTlO * 
• INTO SEARCH • 
• KEY AREA * 
• * ................. 

.*.* • • 
• B3 • * • .**. 

i .' . B:3 *. • •• **84*****.**** .* IS •• *' * .* THIS A *. NO * SET UP TO * 
*_ •• STt~g~~D ••• * ••••••.. x: ISSUL,~~~SAGE: 

*..* *' *' 
*. • * ********.******** * YES •• ** * REFERENCES· * • 

TO tNt3: * * •• x. CME4, CPH3. • 
X *** •• Cl •••••••••• 

• SET UP * 
• CC.W CHAIN .. 
• TO READ * 
• LABELS * • • **-._ ........... _. 

X 
..... 01 •••••••••• * MODIfY * 
• MESSAGE CODE • 
• FOR INPUT • 
• FILE .. 

• * ....... _ ........ . 
•••• *CP· • * Hl •• X. * • •••• x 

ENDLBL .•. 
E! *. .- .. 

•• MAXIMUM '. YES *. LABELS ...... *. READ •• 
*. .-* •. * 

• NO 

X •••• Fl.··.······ .DISK cp* 
*-*-*-*-.-*-*-*-* • READ LABEL • • • 
• * ................. 

x .'. 

x •••• 
• * • Jl .. • • •••• 

Gl *. *****G2*.*"*.**. .* *. • • 
... RECORD •• NO .. SET UP TO .. *. FOUND •••••••••• X. ISSUE MESSAGE' *. .* • 46080 .. *..* • *' ... ... . ............... . 

• YES 

X 
x 

*WI*** 
OCM • 

TESTEOF ••• *' C5* 
HI *. •• *. 

.:iII Ull *. NO 
<t;. FILE HARK .* .... *. READ .-*. .• * •.• 

.. YES .. _. 
• * • .. • *.x .. • • ** •• x 

ic 
**** • • *' 8:3 * * • ***. 

• • • CALLMSG 

RTNMON .*. SVCALL 
Jl *. 

.* TRACK *. ****J2********* • * HDlO *. NO * SVC 2 * .• X.. INDICATOR .* .••.•.•• X. fETCH * 

**** • • * Jl .. • * _ ... 
*. ON IN .* * $$BCLOSE * 

*. DTF .* ******* ••• *.**. * .. * 
• YES 

X 
****Kl •• *** •••• 

* REfERENCES 
TO CNJll 
CMOl, CPCl 

* SVC 2 .. 
.. fETCH * 
• $$8CLOS2 • 
***.*******.*** 

*.** • 
lOADUSER X 

.*···C3··****.**. • • 
• GET USER • 
• LABEL ROUTINE • 
• ADDRESS • • • * •••• *** ....... .. 

i 
*****D3··.******* 
• INITIALIZE • 
• REGISTER • * WITH OPEN • 
• CODE * • • * ••• *.**.******** 

X 
**·**E.3··******** 
• INITIALIZE • * REGISTER • * WITH ADDRESS * *' OF USER ., * LABEL * * ... **** .. *** •• ** 

X 
**·*·F3*· •• ****** *' * SVC 8 * * *' * EXECUTE *' *' *' *USER LABEL • *' * * ROUTINE *' *' 
* * *' *' • ******* •• *.** ••• 

X 
*·***G.3*********. 
• RE-INITIALIZE * 
• DTFREG * 
• WITH ADDRESS * * Of DTF TABLE *' • • ***************** 

x 
• *. 

H3 *. • * *. .* OUTPUT *. NO *_ FILE •••••• •• .* *. .* * •. * * YES 

ic 
·****J3********** 
* * * GET ADDRESS * * OF US ER • * LABEL AREA * 
• * ***.*.*********** 

x 
**.* * * * 85 * 

• * **** 

x 
*.*** 
*cp * 
* 81* • • • TSTRDLS 

X 
*****C4********" 
,. SET * 
• A * * RE ,., • • • • • ***.**.*.*.**** .. 

x 
• **** 
*eM * * 05* • • • CALLMSG+4 

***. • • * 85 * 
• * *.*. 

MOVEOATA X 
*****85*·******** * MOVE USERIS * * LA8El TO * * OUTPUT * * AREA * • • *.***** ••• ******* 

x .•. 
CS *. .* *. .* WRITE: *. YES *. NEXT .* ..•• *. LABEL • * *. .* * •. * x * NO .**** 

*ep * ,.. 83* 

X 
•• • kRI TI:LBL 

·*05******* * SET * • USER LABE.L .. * SWITCH • 
• ON * • • ** ..... **** 

ic 
*****E 5********** 
*WRI TElBl cp* 
*-*-*-*-*-*-*-*-* * WRITE .. 
.. USERI S LAST * 
.. LABEL * 
**.*.***.***.***. 
**** *ep" • * J3 •• x • • • •• ** • FILEHARK X 
*****F 5********** * SET DATA * * LENGTH TO * * ZERO FOR * 
.. fILE MARK * 
• * **.***.******* ••• 

ic 
*****G5********** 
*WRITELBl ep* 
*-*-*-.-*-*-*-*-* 
.. WRITE FILE: • 
.. MARK * 
• * .*****.*.*******. 

x 
* •• '" 

• * * Jl • 

• * •• * • 
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** ••• 
*eN * • H3* •• • 

TSTRDlB X 
*****61****** •• ** * • 
.. MOVE * 
.. LABEL TO * * OUTPUT All EA • 
* • ** •• **.***** ••••• 

x .*. Cl III. 
• * *. 

.' CONTINUE '. NO 
'. PROCESSING .* •••• *. LABELS .* *. .• * .. * * YES 

x .'. 
01 *. • * •• 

• *~** 
OCN • 
.. Jl* 
• * • OIRTNMON 

• * USER *. NO *. WANT LABELS .* •••• *. UPDATED .* *. .* * •• * 
• YES 

X 
**el******p 

.. MODIFY .. 
.. ccw. TO .. 

* WRITE *' 
.. DATA .. • • **********. 

X 
*****Fl**·**·**** *DISK CP* 
*-*-*-*-*-*-*-*-:t * WRITE * * LABEL * * UPDA.TE • 
******.* •• ** •• *.* 

X 
**Gl·****·· 

• * • MODI FY CCW .. * TO READ * 
.. DATA * 
• * * •• *.****** 

:x •.•..••••• : 

INCRKEY X 
"***Hl ••• ***.*** • * * INCREASE * 
• KEY FOR * * NEXT LABEL * 
* * *******.********. 

x 
***** *eN * * El* •• • ENDlBl 

****A3*.·****** 
• $$BOOACL • * WRITE LABEL • * SUIIROUTI"E * * •• ** ........ *. 
***. OCN' • 
.. C5 *.x. • • 

****A4** •• ****. * $$BODACL *' * DISK liD * 
• SUBROUTINE • 
***** •• *.****** 

• *** • WRlTELBl X 
*****83*·*****·*· -OISK Cpt 

DlS~***B4.!*****.** 
*-*-*-*-*-*-*-*-* 
.. WRITE .. 
.. us ER .. 
.. LABEL * .***_ It. ** •• **. ** 

X 
*****C3·********* .. INCREASE *' * RECORD NUMBER * 
.. IN SEEK * 
• ADDRESS • * FIELD .. 

• GET ADDRESS * 
: Of F8~6 : 
• SUPERVISOR • 

• * *.****.*_.* .... ** 

X 
*·*C4··********· • svt 0 * ExeC-UTE • 

CHAnNEL 
.. PROGRAM * 

* •• *** •••• * •• **.* .** ••••• ** •• * .. *. 

X 
.****03*********. .. INCREASE • 
• RECORD NUMBER * 
• IN COUNT * * FIELD .. 

• * ***************** 

X 
*****E3*****··*** 
: T~l~mAH6El : 
*' INOENT IN * .. KEY FIELO * * BY 1 * .******.********* 

X 
*****f3********** * INCREASE .. * LABEL INDENT .. * FIELD BY .. 

• 1 * * * ........ ** ...... . 

X 
LABELSW .*. 

G3 *. .* * • 

:x ........................ . 
X 

04···*. .*.**os*********. -* *. • * .... 
.* 1/0 *. NO • * SVC 7 *. *. COMPLETE .* ••••.... X. * WAIT * * ... .* .. .. * • 

*..* .. * * .-*. .* * ..... * •• *.***.**. • VES 

X 
*****elt********** • TEST FOR • 
• REtORD FOUND • 
• TO SET • * CONDITIO" • 
• CODE * • ••• *.*.*** ... *** 

X 
.***F4********* * RETURN TO * 

• CALLING • 
• ROUTINE • ** •••• * ...... ** 

.* MORE •• NO * 
•• LABELS TO BE .* ..•..••• X* *. PROCESSED.* • 

*..* **** * ••• * YES 

x .*. H3 •• 
.* *. .* MAXIMUM *. NO *. USER LABELS .* ••.• *. WRI1T EN ... 
*. ..* * ... * .. VF$ 

X 
**J3******* * SET * *' LABElSW .. * FOR NO MORE .. * LABELS .. 

.. WRITTEN. .. *.* •• ****** 

x 
***** *eN .-* F5* * • 

* FILEMARK 

i 
***** OCN' 
.. C3* •• 

* LtlADUSER 
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****Al********* * ISAM LOAD * 
* ENDFl MACRO .. * $$8ENDFL * 
*************** 

x 
• >. 

Bl *. .* *. • * VSAM *. YES *. FILE .* ...... *. .* *o. .* 
* •• * * NO 

it 
***** 
*DS * * A3* • * • 

ENDFL Macro, Phase 1, $$BENDFL (1 of 2) 

**** . . 
* A2 * 
* * **** 

**** 
* * * A4 '* 
> * 
**'** 

it .*. .*. r.lkTTI X 
A2 *. A3 *. .* *. .* PO *. .* HAS *~ YES .* CYL *. Yb *. FILE BEEN .* ......... x*. LAST ONE .* .... . 

*.EXTENDEO .* *. OF FILE .* 
*..* *..* 

* .• * * •• * * NO * NO 

X 
TESTPDUL .* . MOVEHR X 

B2 *. .* * • .* CYt LAST *. NO *. ONE OF • * .••. *. FILE .* *. .* * •• * * YES 
**** * *. * C2 *.x. * • 

x 
**** • * 

* Jl * > • 
**** 

*****63********** 
*HLAOUPDT Dd* 
*-*-*--*-*-*-*-*-* * UPDATE REST * * OF RECORD * * ADDRESS *' 
***************** 

x 

x 
**t<* 

> • 
*' Co:!. * > • 
**** 

*****A4********** *' UPDATE SEEK/ * * SEARCH ARI:.A * * AND IOAREAL * 
* CUtlNT AND * * DATA FIELD *' 
***************** 

X 
*****B4********** * SET F FIELD * 
* TO X'08' FOR *' * TRACK. INDEX '* * ENTRY SHARED *' * IF REQUIRED * 
***************** 

VALIDATE X **** oun X 
**** * * * G2 * > • 

NONSHRD X 
*****Cl******:f<*** *.. SVC 26 * .. * .. VALIDATE .... 
.... IOAREAl .. * 
.. * ADDRESS * * 
* *' LIMITS * .. 
***************** 

X 
*****01********** 
.... S\lC 26 .. * 
.. * VAlIDATE * .. 
.. *AODR t IMITS* .. 
.... OF DTfIS .... 
.... 'T ABL E .. * 
***************** 

x .*. 
El *. .. * Cl *. 

**C2******* 
*TURN ON NO * 

* EOF WRI TTEN * 
*8IT IN OTF TBL * 

*(FILENAME .. C) * 
> • 
*** ** ** ** ** 

.. " ........ x: 
:OUT X 

***'*02********* * RETURN TO * * PROBLEM * * PROGRAM * 
*************** 

**** * • 
* E2 * ... 
> * • **** • 

.NXTRK X 

.. * OR MI TOO *. YES .. 

*****E 2* ********* * INCREA SE * * TRACK NUM8ER * * IN IOAREAl * 
-* COUNT FIELD * 

*. SMAll OR NQ .. * ...... . *. RECORDS .* 
*WRITTEN* 

* ... * * NO 

... BY 1 * 
******** ** ** ***** 

it -RSETTF X 
*****F 1 ********** .. GET IOAREAL .. 
.. POINTER AND .. 
.. KEYLENGTH-l .. 
.. AND DECREASE .. 
* BY DNE .. 

***************** 

X 
*****Gl********** * GET KEY IN .. 
.. SLOCK ADDRESS .. 
.. PAD FIRST * 
.. BLOCK BYTE .. *' WITH ONES .. 

***************** 

X 
*****Hl********** 
*EXCP DB* 

**F2******* *RESET t.AST ... 
-* TRACK FULL * 

... INDICATOR * * IN OTF ... * IF REQUIRED* 
*********** 

**** * '. * G2 *.X .. 
* '. **** • 

BMPRCD X 
*****G2********** 
*IOMVBP DB* 
*-*-*-*--*-*-*-*-* 
... HOVE ANO * 
... UPDATE RECORD *' 
* I D * 
***************** 

X 

**** 

**** * > 
* 03 * 
• * 
**** 
x 

.>. 
03 *. • * *. .* LAST *. Nu 

*****C4-***** ***** *T1WR DB* 
*-*-*-*-*-*-*-*-* 
* wRITE TRACK * * 1 NDEX NORMAL * *' ENTRY '* 
***************** 

i 

*. TRACK INDEX .* ..... .. 
*****D4********** * SET RFP UF * 
* TRACK INDEX * 
* OVERFlO~ * * ENTRY * *. TRACK=O .* 

*. .* * •• * * YES 

x 
**** *E3 ******** ** 
: G~~o C5~'MM~' : 
* RECORD NUMBER * 
* TO l11 RA * • * 
*-.1<*************** 

x 
**** *F3***** *** ** * SET POI NTER * *' TO LAST * 
*CYLINDER INDEX * 
* ENTRY '* > > 
**********'***** ** 

X 
*****G3********** 
*CMDECR OB* 
*-*-*-*-*-*-*-*-* 
*CHECKIOECREASc * 
* C I ADDRESS * 
* • 
*****************' 

x • *. 
H3 *. . * *. 

• > 
***********'****** 

X 
*****E4********** 
*T Ho,R DB* 
*-*-*-*-*-*-*-*-* * WRITE TI '* * OVERFLO~ * 
* ENTRY '* 
*************** ** 

: ....... '4 ..... x: 

X 
*'****F4*********'* * INITIALIZE * 
'* SEEK/SEARCH * 
* AREA AND DATA * * F1ELD FOR '* 
* CI RECORD * 
*'**************** 

X 
*****G4*'********* 
*INDXWR 08* 
*-*-*-*-*-*-*-*-* * WRITE (,1 * * NORMAL * '* ENTRY * 
*****'************ 

x 
c..VLHI .* . 

H4 *. . * * • 

**** 
* * * A5 * * > 

**'** 

SETPNT X 
**'***A5********** 
*INDXwR Dij* 
*-*-*-*-$-*-*-*-* * wRITE MI * 
'* NORMAL * 
* tNTRY * 
***************** 
**** • *. * BS *.oX. 

* * **** • 'MSTHI x 
*****85********** * SET POINTER * 
* TO LOWER * * LIMIT uF * 
* MASTER INDEX * 
> > 
***************** 

.. ............. x: 
: aYTECl X 

*****<:5 ********** * COMPUTt: * * TOTAL NUMBE:R * * OF BYTES USED ,. * BY E=NTRIES * * IN INDEX ,. 
***************** 

X 
*****D5********** * PADD IOARf::Al * * KEY FlELD * 
:SE~I~gI2~~~s IN! 
* DATA FIELD * 
***************** 

X 
*****ES********** * GET EXTENT * 
*SEQUENC -R* 
* AND A * ,. DF LA I * 
*ENTRY I CNIFLO* 
***************** 

X 
*****f5********** 
-* SAVE RCD NO * * OF LAST II * * NORMAL ENT RY, * 
:HI~~ERl~Ko~(Jh : 
*****'************ 

:lNICNT x 
*****G5********** * MOVE TI * 
-* CCf-Il-! FROM * 
-* COUNT FIELD * * TO SEEK/ * 
-* SEARCH AReA -* 
********'********* 
**** 
*Ob * . * D1 *.X. 
> * x . **** .TINlOP .*. 

H5 *. .. * END * .. *-*-*-*-*-*-*-*-* 
~WRITE PARTIALLY* 
* FILLED BLOCK * 
* * 
***************** 

*****H2********** *EXCP D8* 
*-*-*-*-*-*-*-*-* • *' LAST *. Nu .. * USING *. NO • .. * Of PO *. NO 

**** 
* '. * Jl *.X. 
* *. **** . UNBlFL X 
*****Jl********** * SET UP * * SEEK/SEARCH * * AREA AND * * IOAREAl * * COUNT FIELD * 
***************** 

x 
PDTRK . *. 

KI * .. . * fINAL *. .. * PO RECORD * .. NO *. LAST ON .* ...... 
*.. TRACK .* 

*. .* * ... * * YES 

x 
**** • • * A2 * * • 
**** 

x 
**** * • '* E2 * 

* * **** 

... WRITE EOF * * RECORD * 
* * ***************** 

X 
*****J2********** 
... SET UP * 
... DATA AND *' * COUNT FIELD * * IN IOAREAl '* 
* * *** *** **** ******* 

it .* . 
K2 *. .* <WAS * • 

.*lA$T ~IME * .. NO *. DATA TRACK .. * •••• *. FULL .* 
*.. ..* 

*", .* "* YES 

x 
**** * * * D3 * 

* * **** 

x 
**** • * * A4 * * • 
**** 

*.. CI RECORD .. * ...... . *.MA~TER INDEX .* .... ,. .. * .. ON TRACK .*' *. .* *. ...* *. .* * •. * * •• * '* YES .. Y,ES 

: ........... x: 

X 
*****J3********** 
*CMDECR Ob* 
*-*-*-*-*-*-*-*-* 
*CHECK/DECREASE * 
* MASTER INDEX * 
'* ADDRESS * 
**************'*** 

x 
**** > * '* 65 * . . 
.... *** 

wRJMI X 
*****J4********** * INITIALll€ * 
.. SEEK/SEARCH * 
... AREA AND DATA *' 
* FIELD FOR * 
IF HI RECORD * 
******** ... ******* 

X 
**K4******* 

* * * SET POINTER '* * TYPE TO .. 
* QUALIFIED * * VALUE .. 

*********** 

x 
*'*** * • 

'" A5 .. 
* • 
***'" 

'*. EXTENT .. * .. .o .. * .. REACHED .* 
*. .* * •• * x 

-* YES ***** 
*00 -* 
-* AI* 

INACTC X 
* * * CONTIN 

***-**J5********** • * '* SAVE OTF * 
* ADDRES~ * 
* FOR $$BENUFF * 
* • 
***************** 

X 
****K5********* * svc 2. * * FETCH * * $$BENDFF * 
*************** 
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*.**. *DA ,. 
... H5* •• 

* 

CONTIN X 
*****Al********** ,.. CLEAR HR '" 
'" FIELDS IN '" 
... COuNT FIELO * 
'" OF IOAREAL '" • • ***************** 

X 
*****81********** *HLADUPDT OB* 
*-*-*-*-*-*-*-*-* * UPDATE * 
... ADDRESS IN ... 
... COUNT FIELD ... 
******"'*****"'.*** 

INCC~T X 
*****Cl********** * INCREASE C[ * 
: ENf~¢Ctb~~TER : 
'" BY 1 * * • 
***************** 

INT loR X 
*****01********** 
*TIWR DB'" 
*-*-*-*-*-*-*-*-* 
... WRITE Tl '" * INAeT IVE ... 
'" ENTRY * 
***************** 

x 
***** *OA ,.. 
... H5* . --T INLOP 

****Fl********* * $$SENDFl * 
• ACCUMULATOR • 
• SUBROUTINE * 
*"'**"'**."'****** 

AS~ X 
*****G1********** ... CALCULATE .... _ ACCUMULATOR _ 
* VALUE AND * 
,.. STORE IN * 
... AREA OIF * 
** *************** 

X 
*****Hl********** ... GET C T'" 
* BY * * CONT 0 ... 
... AND ... 

* * **** ** 

X 
*****Jl********** * MULTIPLY ,.. 
... ACCUMULATOR * * BY INCREASED * 
• VALUE FROM * • CONTROL FIELD * 
***************** 
**** * •. 

ENDFL Macro, Phase 1, $$EEN~FL (2 of 2) 

****A2********* 
• $$BENDFl * * WRITE TI * 
• SUBROUTINE * 
*************.* 

T1WR X 
*****62********** *IDMVBP DB­
*-*-*--'*-*-*-*-*-* 
• INCREASE AND * * MOVE RECORD * * NUMBER * 
**** ..... ***.******* 

x .*. 

***** *DA * * B1* 
* * * 
X 

*****A3****·***** *MOVE USER RET. * 
*ADDR. INTO OTF * 
• AND II P-ENDFL * 
• ADDRESSS INTO. * PSW * 
***************** 

****S3*a******* * SVC 11 * 
• GO TO * * lIPPRQC * 
*************** 

****A4*****-** * $S8ENDFL * 
.UPDATE ADDRESS • 
• SUBROUTIN E * 
******** •• * .. *. 

X 
HlAOUP DT B4 .*. *. UPOI~2**85********** 

.* END *. • SET ADORES. • .* OF *. NO * AND CONTROl. * 
* .•• X~l~n~o .* .•.•...... x: ~~~~lE~iv~N : 

*..* * COUNT FIELDS • 
* •• * ***************** * YES 

X AD LOOP it 
C2 *. *****C3********** *****C4****.***** 

• MOVE CCH TO • 
• IOAREAL COUNT • 

*****C5********** • • . * CURR. *. *excp os* 
. *TRACK LAST *. NO *-*-*-41-*-*-*-*-* • GET REQUIRED • *. TRACK IN .* ........ X*WRITE UNSHARED * :FML~bomsP6~ : 

* OASD BYTE • 
*.CYLINDER .* * TRACK INDEX • • ADDRESS • 
*..* * ENTRY * * SK/SRCH AREA • 

**** ... **.***.* •• * • * ***************** * .. * ****************. * YES 

I SSHRO i< 
*****02********** * GET ADDR OF • * KEY FIELD IN * * IOAREAL. * 
• STORE IN CCW * • • *******.* •• ****** 

X 
*****E2********** *EXCP OB* 
*-*-*-*-*-*-*-*-* * WRITE SHARED * * TRACK * * ENTRY * 
**********.****** 

it 
*****F2********** • • * RESTORE * 

: ••••• : ALLV~EB~~RED : 

• * ************ ***** 

****G2********· 
• $$BENOfL * *MOVE RECORD to * * SUBROUTINE * 
*************** 

IDMVBP 
**** • * F 
* * I * SE 
**** 

RNDBMP it 
***·*J2******·*** 
• MOVE RECORD • * NUMBER FROM • 
*COUNT FIELD TO • * SEEK/SEARCH * 
* AREA * 
***************** 

. . .x ......................... . 
X INLR it 

*****03********** *****04*********. * * * INCREASE * * UPDATE T I * * CURRENT VALUE * 
: T=~~~R~U~~~R : ..... x ••• : A~~JS~~EIIT : 

* *. * * ***.****** •• ** •• * x ***************** 

****E3******.** 
• $$BENDFL * 
• INPUT/OUTPUT • * SUdROUTINE • 

*** .. *.***.**.* 

**** • • * Kl :6: • • **** 

****05******.** 
• UBENOFL * 
• DECREASE * 
• SUBROUTINE * 
... *******.**.** 

CMOECR X 
*****E5********** 
• SET POINTERS • 
• TO LAST H * 
• IN ADDRESS * 
.CONTROL FLO AND* 
• C URR ADDR FLO • ***** ••••••••• * •• 

EXCP X 
......................... xx 

****·F3********** 
• * *SET UP eCB AND * 
• SEEK/SEARCH • 
• AODR * * • ************** •• * 

X 
***G3*·***.****** 

SVC 0 • 
EXCP 

* 
***************** 

*****F4****.***** CKFLD FS· *. *. 
.. DECREASE * ._ *. 
• CONTROL FIELD * YES.* CURR *. 
• AND ADDRESS *X •••••••• *. AODR FIELD .' 
.FIELD POINTERS" *. =0 .* 
* BY 1 * *..-***.*._.**._* ••• * *. • * 

****G4********* 
• $$BENDFL * 
• WRITE CI/MI • 
.. SUBROUT IN E * 
"'.*.*"'***.***** 

* NO 

DECFLD X 
*****G5***·****** • • * DECREASE .. 
• CURRENT FIELD • 
* BY 1 * 
• * .*** •••• * •• **.*** 

••••••••••• X: 
X INDXWR X X *****H3********** 

* * * * * * SVC 1 • * * * HAlT * * * *IF REQUIRED ... 
* * *' '" ***************** 

x .*. J3 *. .* TRACK *. .* OVERRUN *. NO *.OR NO RECORD .* .•.• 
*. FOUND .* 

*. .* 
* •. * * YES 

x 
**.* • • .. K1 * 

.****H4********" 
• PUT LAST * 
• CIIMI CCH.... • 
*IN COUNT FIELD' 
• OF lOAREAl * · . ***************** 

X 
*****J4********** .IDMVBP DB* 
*-*-*-*-*-*-*-*-* 
* MOVE CCHH • * INCREASE * 
.. RECORD NUMBER * 
*.****.**_.* .. *** 

*.**H~******* •• * RETURN TO • 
.. CALLING * 
* ROUTINE * 
~.**********$** 

* Kl *.X. . * * .X ••••••••••• 
**** x X 

* • .*** 
X X 

****Kl **.*** •• * * RETURN TO * * CALLING * * ROUTINE '* 
*************** 

*****K2********** * INCREASE * . * RECORD NUMBER * 
•• •••• :BY INA~gu~tORE : 

* FIELD * 
***************** 

OUT 
X 

****K3********* * SVC 11 * * TO PROBLEM * * PROGRAM .. 
****"'********** 

*****K4********** *EXCP 08* 
*-*-*-*-*-*-*-*-* • * WRITE C1IMI * ...... . • RECORD .. * • 
***************** 
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Chart DC. ISAM LOAD: ENDFL Macro, Phase 2, $$EEN~FF (1 of 2) 

····Al.· •••• ··· .. ISAM lOAO • 
• ENOFl MACRO • 
• $$8ENOFF • ••••••••••••••• 

*****Bl.L.*.**** .. seT F OF .. 
• INDEX lEVEL • 
• POINTER TO • 
.. X'31' .. .. . ••••••••••••••••• 

x •• * •• C 1 •••••••••• 
• SET CIIMI .. 
.EXTENT SEQUENCE. 
.. NUMBER IN • 
.. SEEK/SEARCH .. 
.. AREA TO 1 * ••••••••••••••••• 

•••• *01.!.******* .. pur L * 
·CYlINDER .. 
.. ENTRY A .. 
• IN COUNT ElO. 
.. OF IOAR l .. ................... 

X 
***.*El**·*·***** .. I IZE" 
• M INDEX. 
.IN 'ENTRY" 
.. ER" 
.. TO E .. **-.*.*.* ••••••• 

X ** ••• FI ••••••••• * 
*CMINWR DO. 
*-*-*-*-*-*-*-*-* • WRITE CI .. 
: 1~~mH : .................. 

X 
".**Gl ••• *.****. 
*CMDUWR 00* 
*-*-*-*-*-*-*-*-* .. WRITE CI .. 
• DUMMY END .. * ENTRY .. 
t<.*.*.********.*. 

***.*Hl*~******** 
" " " SAVE CCH • 
" OF cn INDER .. 
" INDEX DUMMY • 
.. END ENTRY .. 

**** •• *********** 

x .*. 
Jl *. .• *. 

***. . " .. (,2 .. . .. •••• 
ic 

*.***<:2***···***· * seT F OF • * INDEX lEVEL -_ POINTER TO -
* X'32' .. · " *******.********* 

it 
*****02*********· 
• PUT * * MAsrE * * ENTRY * *IN CO LD * * OF l * ****** *****.*** 

i 
*****E2********** * INI Tt ALIZE * * lOOP C aUNT ER * 
.. TO NUMBER .. 
_OF MI I N~CTI VE _ 
* ENTRIES + 1 .. 
***************** 

i< 
*****F 2********** 
.CMINWR 00* 
*-*-*-"*-*- .... *-*-. * WRITE HI * * INACTIVE .. * ENTRI ES * 
****.**.****.*** • 

i< 
*****G2********** 
*CMDUWR 00* 
*-*-*-*-*-*-*-*-* 
• WRITE MI * .. DUMMY END • 
.. ENTRY * 
.****.* •• ******.* 

X 
**.**H2********** 
* " * SAVE CCH * .. OF MASTER * * INDEX DUMMY • * END ENTRY • 
.*.*.* •••••• ***** 

.•......... x: 
:CICHNW i< 

.* USING *. NO • 

*****J2********** * MOVE DUMMY -
*CHAINED RCD NO •• *. MASTER INDEX ." •••••• *. .* *. .* * .. * .. YES 

x •• *. * .. 
.. C2 * 
* * .t •• 

* MINUS 1 TO • 
• SEEK/SEARCH • .. AREA * 
*****.**.**_.**** 

x 
**** * • * 83 * 

* * **** 

**** - . .. 83 • 
* • 
**** 

X 
*****83********** * PUT TRACK * 
"NUMBER OF DUMMY­* CHAI NED ENTRY * 
_IN COUNT FIELD * * OF IOAREAl * 
*****.**.*.* •• *.* 

X 
*·***C3***** •• *** 
.. PUT CYLI NDER * 
• I NOEX LOWER * 
.. LIMIT MBBeCH * * IN QATA FIELD .. . -*.** •••• **.*.**** 

X 
*****03********** * PUT HRFP * * OF Cl DUMMY * * CHAINED IN .. * DATA FIELD .. 
* • *** •••• ***.**.**. 

X 
*****E3********** * SET POINTER * * TO ADDRESS OF * * CI DUMMY * .. END ENTRY * - . ***************** 

X 
*****F3********** .CMCHNW DO" 
............... *- .... *-*-* * WRITE Cl * * DUMMY CHAIN * * ENTRJ ES * 
***************** 

x • *. 
G3 *. • * *. • * USING *. NO 

*.MASTER INDEX .* •••••• 
*. .* *. .* * •. * • YES 

X 
*****H3********** - -* SET F OF .. * INDEX lEVEL * * POINTER TO .. 
.. X'2A' * 
***************** 

**** 
* * * C4 * .. * 
**** 

X 
*****C4********** .eMCHNW 00* 
*-*-..... -*-*-*-*-* 
.. WRITE HI * * DUMMY CHA IN * * ENTRiES * 
***************** 

X 
****04********* * SVC 11 * 

- TO PROBl EM * * PROGRAM • 
*************** 

.***A5·******** 
• $$BENDFF * 
• INPUT/OUTPUT * * SUBROUTI NE * 

***** ••• ******* 

EX~P i< 
*****85********** * MOVE: LOGiCAL * * UNI T FRUM * * DSKXTN * 
• TA8LE: TO cea * 
• * ***************** 

i< 
*****C~********** * MOVE CEll * * NUMBER TO * * SEEK/SEARCH * * AREA * 
- * ***************** 

ic 
***05************ 

* svc a 
EXCP 

.. * 
**************.** 

i< 
*****E5**'******** 
'* .. * * * * SVC 7 * * * '* wAIT * * * *1 F REQUI RED. * 
* * * * ****************. 

X 
*****F 5********** * SET CELL * * NUMBER IN * * SEEK/SEARCH • .. AREA TO ZERO .. 
" * •• *************** 

x .* • G5 *. 
****G4********* ... TRACK * • * RETURN TO * NO.* OVERRUN * • *CALLING ROUTINE*X •••••••• *.OR NO RE(..ORO .* * * *. FOUND .* 
*************** *.. * * •• * * YES 

X 
**H5******* * SE ... • * * INOI IN'" * 01 LE'" 

* * *********** 

: .•.•..•••••..•••.......•••••..•.•.•• x: 
X 

*****J3**-******* * SET POINTER * * TO ADDRESS * * OF HI * * DUMMY END * * ENTRY * 
***************** 

x 
**** • * * C4 .. • * 
**** 

OUT X 
****J5********* * SVC 11 * .. TO PROBLE:M * * PROGRAM * 
*************** 
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228 

****Al********* * [SAM LOAD '* 
*i'lR. DUMMY ENTRY* *' SUBRQUT INE * 
*************** *-*** • • -* B2 * * • 

**** 

****A3******-**-* * ISAM LOAD ... 
-*NR"}NACT.ENTRY * 
-* SUBROUTINE * 

*************'** 

****A4********* * ISAM LOAD * *WR .. DUMMY (HAl N* * SUBROUT INE * 
*************** 

**** · '. * 84 * .. x .. • • 
C"IOUWR X INCMWR X eMI N\</R X **** 

CMCHNW 
x .'. 

64 * .. *****81 ******** ** · . *' INITIALIZE * *' lOOP COUNTER '* * TO 1 * · . ***************** 

X 
*****C1********** *' SET F OF '* '* INDEX lEVEL '* *' POINTER FOR *' '* ClIMI DUMMY * '* END ENTRY '* 
***************** 
**** · '. *' 01 *.x,. '* ;,;.. 
**** x 

CMNLOP .'. 
01 *. 

.. *CURR ENT*. 
.*RECORD LAST*. NO *. RECORD ON .. :t ...... *. TRACK .* 

*. .* * •• * '* YES 
x 

**** • • '* B2 -* • • 
**** 

*****82********** 
-* IDMVBP 00* 
*-*-*-*-*-*-*-*-* * MOVE AND '* * UPDATE * * RECORD '" 
******-*********** 

X 
*****C2********** *EXCP DC* 
-*-*-*- *-*-*-*-*~* -* WRITE CIIM1 * *' ENTRY -* * • 
***************** 

*****63********** * • * DECREASE *' * lOOP COUNTER * 
-* BY 1 * • • ***************** 

x .*. 
(;3 *. 

.* *. .* LOOP *. NO *. COUNTER .* .•.. *. ;:: 0 .* *. .* * .• * X 
-* YES 

: .............................. )( : 
* •• * * • 

* D1 * • * 
'**** 

****02********* *' ISAM LOAD * 
*ADDRESS -UPDATE * 
ll< SUBROUTINE * 
*************** 

X 
****03********* '* RETURN TO * '* CALLl NG '* * ROUTI NE * 
:10:************** 

X AOUPDI X 
*****El********** *' SET RECORD '* '* NUMBER IN *' 
* COUNT FIELD *' *' TO a '* 
• * ***************** 

X 
*****Fl********** '* INlT ADDRESS ,.. '* POI NTER TO '* * LOW H OF '* '* CCHHR IN '* *' COUNT FIELD '* 
***************** 

X 
*****Gl********** '* INIT CONTROL '* '* POI NTER TO '* '* LUW H IN*' '* CIIMI ADDRESS *' '* CONTROL FIELD * 
***************** 

X 
*****Hl********** 
*AOUPDT 00* 
*-*-*-*-*-*~*-*-* * UPDATE -* * ADDRESS -* 

• * ***************** 

X 
*****Jl *********-* * INCREASE -* 
-* COUNT OF * 
-* NEXT INDEX * 
-* lEVEL BY 1 * • • ***********-****** 

x 
**** . . 

-* B2 -* 
* • 
**** 

*****E2********** * EQUAU ZE * * REGI STERS '* 
'" Ioj AND ADell * 
* FOR COMPARE '* • • ***-***********-*** 

**** * *. * F2 *.x. • • **** .. 
ADLODP X 

*****F2********** * GET * * CURRENT BYTE * * O'F OASD * * ADORE SS * • • ***************** 

X 
*****G2********** * GET * * CURRENT BYTE * * FROM ADDRESS * * CONTROL FI ElO * 
• * ***************** 

x .'. 
HZ *.. *****H3********** .'* CURR *. * ZERO CURRENT * .* DASD ADDR *. YES * BYTE IN * *. BYTE AT .* ........... X* DASD ADDRESS * * .. UPPER .* '* FIELD * 

*.LIMIT.* :t '* 
* •• * ***************** • NO 

X 
*****J2*-********* * INCREASE * * CURRENT * * ADDRESS BYIE * 
: BY Sf.O~~D : 

****************'" 

X 
****K2********* * RETURN TO * * CALLING * * ROUTINE * 
*****-********** 

X 
*****J3********** * DECREASE * 
* ADDRESS AND '* * CONTROL * 
.. POINTERS * * BY ONE .. 
***************** 

x 
**** • * 

* F2 '* • • **** 

DOS/VS LIOCS Volurre 3 DAM and ISAM 

.* *. ****85********* .* END *. YES * RETURN TO ,.. *.Of FORMATTED .* ............ X*CALllNG ROUTINE* *. AREA.* * * 
-*.. • * *************** * •. * * NO 

X 
*****C4****'****** * MOVE CCH FROM * '* DATA FIELD * 
*COUNT FIELD AND* * SET RCD NO. * * FOR DUMMY ReD * 
***************** 

X 
*****04********** 
;+: pur CCHH FROM * * COUNT fIELD * 
*IN SEEK/SEARCH * 
-.: AREA * • • ***************** 

X 
*****E4****-****** * INlT ADDRESS * * POINTER TO * * HIGH H IN * 
'" DATA FIELD * * • 
***************** 

X 
*****f4*******-*** 
: 1 ~bI Nf~~T~gL : 
* HIGH H IN * 
* C liM I ADDRESS * 
* CONTROL F IElO * 
***************** 

X 
*****G4********** 
*AOUPDT DD*' 
*-*-*-*-*-*-*-*-* 
* UPDATE * 
* OAT A * * ADDRESS * 
***************** 

X 
*****H4********·* *€XCP DC* 
*-*-*-*-*-*-*-*-* * WRITe ClIMI • 
* DUM-MY CHAIN * 
* ENTRY * 
***************** 

x 
**** • • * B4 * * • 
**** 

****05********* * ISAM LOAD * 
III< HOVE + UPDATE * * SUBROUTINE II: 

*************** 

IOMVBP X 
*****E5********** * MOVE CCHH * * FROM COUNT * 
* FIELD IN '* * IOAREAl TO * * SEEK/ SCH AREA ;0< 

******"'****.***** 

X 
*****GS*****·**** 
• E * '* R MaER * · . 
• * * CO ElD * 
*.*** ** ****** 

X 
****H5********* * RETURN TO * 

* CALLI NG * 
.. ROUTINE * 
*************** 
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****AI·******** * ISAM LOAD ., 
,. SETFl MACRO ,. 
* PHASE 1 * 
*************"'* 

x 
PGBN .'. 

81 *. .* *. 

**** • • * AZ * * • 
**** 

X 
*****1\2********** *RCDCAL OF* 
*-*-*-*-*-*-*-*-* * FINO NUMBER * 
.. OF ACTIVE * 
* CI RECORDS * 
********** ******* 

x 
C ISZOK .*. 

B2 *. 
.* *. 

**"'* * • * A3 '" 
* * "'**'" 

ORCCW X 
****"'A3********** 
'" COMPLETE CCW '" 
*BUIlD AREA AND '" * SET LIMIT IN * 
'" SEEK/SEARCH '" 
'" ADDRESS AREA * 
*********"'******* 

x .*. 
63 *. .* * .. 

EXT END 
*****A4********** * SAVE ADDRESS * 
* OF LAST PRIME '* 

..... x* DATA ReD AND * * NO OF LAST Tl * 
*OV ERflOW ENTRY .. 
***************** 

x 

**** • * 
* A5 * * • 
"'*** 

X 
*****A5********** · . * MUVE USER * 
*RE:TURN ADDRt:SS * 
*INTO DTF TABLE * • • ***************** 

X 

• * VSAM *. YES .o* MASTER *. NO *. IN.DEX BEING .. * •••• 
.o" EXT ENT *. Y ... S .. 

***** S4********** .. COMPliTE AND * * SAVE LAST TI * 
*OVERFLO,. ENTRY * 
* TRACK NUMBER * 
.. IF REQUIRED * 
***************** 

*****65********** · . *MOVE ADDRESS OF* *. FILE .* ..... *.. FILE .* ... .o.o_. *. .* *. .* 
:te •• * 

• NO 

VALIDATE i 
*****Cl******-.*. * *' SVC 26 *,. 
'" '" VAlIDATE "" * *' ,. OTFIS AND *' ,. *., IOAREAl '" '" 
'" .A.DDR LIMITS* * 
******.********** 

X 
*****01 ********** * MOVE INDEX * 
'" AND PRIME ,. 
'" DATA LIMITS *' 
'" TO CONTROL '" 
"" FIELD IN OlF "" 
***************** 

G.ETRPT X 
**·**El********** 
*SAVE N OF '" 
:~~f~n 5F : 
'" PR I A '" • • 
***************** 

CREATE X 
*****F 1 *********. *ASMS DF* 
*-*-*-*-*-*-*-*-* "" CALCULAT E NO. ,. 
"" OF PO EXTENTS "" 
'" AND SAVE * 
***************** 

X 
*****Gl********** 
*ASM-S DF. 
*-*-*-*-*-*-*-*-* '" FINO TOTAL *' 
,. NO. OF STRIPS. ,. · . *************** ** 

X 
*****Hl********** * GET CORRECT * 
*NUMBER OF PRIME* 
*DATA CYL1NDERS,* 
: E~~[~T~tR~~~ : 
***************** 

POllS X 
*****4.1********** 
*ASHe Of* 
*-*-*-*-*-*-*-*-* 
* FIND TOTAL * 
• NUMBER Of * 
.. CYLINDERS - 1 * 
***************** 

X 
*****Kl********** 
.SAV E NUMeER OF * * P-RIME OAT A * 
*CYL INOERS - 1, * 
*SET POINTERS TO* 
*CYL INDER INDEX * 
***.************* 

x 
**** • • 

.. A2 * • • 
**** 

x 
**** • • * A5 * • * 
**** 

*. USED .. * 
*.o .* 

* ... * * YES 

X 
*****e2********** 
*ReDeAL OF* 
*-*-*-*-*-*-*-*-* 
* FIND NUMBER * * UF ACTIVE .. 
.. MI RECORDS * 
***************** 

X 
*****02********** * COMP-UTE TOTAL * 
* NUMBER OF eI * 
* RECORDS * * REFERENCED * 
* KASTER 1 NDEX *' 
*,**:4-*****,******** 

*. ..* *. ..* 
* ... * 

• NO 

. X 
*****(.3********** 
"'SET HR OF LPDKA* 
'" TO tlR OF * * REC.ORD BEFORE * 
'" FIRS T PO RCO .. • • ****"'******"'*"'*** 

X 
*****03********** • • '" SET ALL * * REQUIRED RCD * 
"'ADDRESS VALUES '" * • 
***************** 
**** · .. '" E3 *.X. 

* '. 
CMUS X **"'* I NT CCW X *****E2********** * COMPUTE '" * NUMBER OF C1 *' *' CYLINDERS '" 

* REFERENCED '" * MASTER INDEX *' 
***************** 

NOR EM X 
*****F2********** 
'" SUBTRACT I '" * FOR EACH '" * Cl CYLINDER * 
'" FROM TOTAL * * RECORDS '" 
***************** . . 

.oX ................ . 

X 
MISIOK .*. OUT 

G2 *. 

****E3********* * SVC 2 * * FETCH * * $$SSETFF *' 
*************** 

..* CI *.. ***"'G3********* .* OR HI *. NO * RETURN TO * 
*.EXTENT LARGE .* .......... X* PROBLEM * 

'*.. ENOUGH • * '* PROGRAM * 
*.. • * *************** * .• * * YES 

X 
*'****H2********** * GET LOG lCAl * 
*RECORD LENGTH, * 
: ~~~[}R~a~~~~o : '* RECQ.AD NUMBER .. 
***************** 

SHARED X 
*****JZ********** * GET II DUMMY * * RECORD NUMBER * * OR NUMBER OF '* * RCD PRECEDING * 
'*PRIME DATA Reo * 
****'************'* 

CCWBlD X 
*****K2********** 
* GET ALL * 
'* REQU IRED '* 
* ADORE SSE 5 * * TOCCW * * BUI LD ARE.A '* 
*********'**'****** 

it ..... · . * A3 * 
• * **** 

liMCHK X 
*****C4********** * SET PO UPPER * 
.. LIMIT TO * 
* INCREASED PO: * 
.. UPPER LIMIT * 
.. IF REQUIRED * 
***************** 

x 

*IIP-ENDfL RHt. * * INTO p~w * 
• * ***************** 

X 
****C5********* 

* SVC 11 * 
.. GO TU :(0' 

* IIPPR()( * 
***"'*********** 

CKlSTK .. *.. LSTRCO .*. 
04 *. 05 *. .. * LAST *. . * LAST *. .* PRIME *. YES .*PRIME DATA * .. YES * .. DATA TRACK .* .•.••... X*. TRACK IN .. * •••• *. FULL .* * .. CYLINDER .* 
*..* *..* x * •• * * •• * * NO * NO ***** 

*OF *' 
*- Al* 

SMTRK X 
*****E4********** * DECREASE * 
.. LAST T I * 
*TRACK OR RECORD* 
.. NuMBER ttY ONE * · . ***************** 

DEC TRK X 
*****F4********** * DECREASE * * RECORD NUMBER * * BY ONE: AND * 
.. SAVE IT AS * 
*LAST TI RECORf} '* 
***************** 

it 

• * 
* LSITRK 

*****E!)****'****** * INCREASt -* 
* PRIME DATA * 
* TRACK NUKrlER *' * BY 1 * * • 
**************'*** 

X 
*****F5****-****** * SET NUMBER * * UF lA~T *' *' PRIME DATA *' * RECORD TO *' * ZERO Jill 
*******"'********* 

:x ........ .o .. ... 
OECCYl X 

*****G4********** 
.. DECREAS1:= * 
'* LAST CI * * RECORD NUMBER * 
* BY 1 * · . ***************** 

DEeMST X 
*****H4********** * DECREASE * 
* LAST HI * 
* RECORD NUMBER * 
* BY 1 * · . ***************** 

x 
**'** • • * E3 * . . 
**** 

it 
*****G5********** * LAST * * RECORD *" * ON TRACK * * INDEX * * TRACK *-
*********"'******* 

it 
*****H5********** * SET RECo.RD * 

.- * NUMBER Uf *' .......... * lAST TRACK *' 
* INDEX TU (} *' 
• * ***************** 
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Chart OF. ISAM LOAD: 

***** *OE '" 
'" 05* 

" " " 
LSTTRK X 

*****Al********** 
• GET TRACK " 
'" AND RECORD * * NUMBER OF '" 
,.. RECURD BEFORE * * FIRST PO RCD • 
***.**.**."'**"'.** 

X 
*****Bl********** 
• GET B NNING" 
'" AD * * OF * * DATA * " . 
***************** 

NT NDPK X 
*****Cl********** 
'AOUPDT OF" 
*-*-*-*-*-*-*-*-* 'UPDATE CURRENT • * ADDRESS '" 

• * ***************** 

PDTOT I X 
*****01********** 
• SET POINTERS * 
'" TO LAST TI * 
• ADDRESS AND * 
• LAST CI RCD * * ADDRESS * 
***************** 

X 
*****E!********** 
*CMUPDT OF* 
*-*-*-*-*-*-*-*-* * CHECK AND * 
• UPDATE CI * 
",RECORD ADDRESS * 
** *******"'******* 

X 
*****Fl********** 
'" seT ADD * * POINTER * * HR OF '" * MASTER * 
'" REC '" 
******** ****** 

X 
*****Gl********** 
*CMUPDT OF* 
*-*-*-*-*-*-*-*-* * CHECK AND * 
'" UPDATE MI * 
*RECORD ADDRESS * 
******"'******.*** 

INTCCW X 
**"'*HI********* * SVC 2 * * FETCH * * $S RSFTFF ... 

*"'.************ 

SETFL Macro, Phase 1, $$ESElFL (2 of 2) 

****A2********* ,.. $$BSETfL * * CHECK CI AODR • * SU8ROUTINE • 
**.*****._.*.** 

ic 
CMUPDT .*. 

82 *. .* WRONG *. ****B3********* 
• *RCD NO. OR *. YES * EXIT VIA * * .. LAST TRACK ........... x* REGISTER * 
-IN CYLINDER* * LOXlT * 
*..* **.****.*-**_ •• 

* .. -* NO 

NWTKCM X 
*****C2********** .SET RCD NUMBER * 
• TO ZERO AND _ 
>CONTROL POI NTER' 
• TO C I/MI ADDR * * CONTROL FIELD * •••••••• ** •••• *.* 

****C3****·*·*. 
• $$BSETFL * _UPDATE ADDRESS * 
• SUBROUTI NE * **.**.* ••• *** •• 

: .....•.......•.••...•.•. x: 

._**E 2********* 
• $$BSETFL * 
• fiNO RCO .. NO .. * 
• SUBROUTINE • *"'."' •• "' •••••• *. 

ReDCAL it 
*****f 2********** 
*ASMS OF* 
*-*-*-::to-*-*-... *-* * CALCULATE NO. * 
• OF e YLI NDERS * * PLUS 1 * ****.** ••• **.***. 

X 
*****G2********** * GET NUMBER • * OF RECORDS * * ON CI/MI ,.. * TRACK - 1 ... 

* * ********-* •• ****. 

X 
***"'*H2********** _ASHe OF* 
*-*-*-*-*-*-*-*-* 
• fINO NUMSER * * OF REtORDS .. 
* • _.******.*.***"'** 

X 
*****J2********** * SUBTRACT * * NUMBER OF * * DUMMY * * RECORDS FROM * 
* RESULT I RSLTI • 
****"'************ 

X 
****K2********* * RETURN TO * 

... CALLING ... 
'" ROUT! NE * 
**.****.******* 

ADUPDT X 
*****03********** * CHECK FIELDS • 
:UNT~hEgQ~~RED : 

• REACHED * 
• * .*******_.** •• *.* 

INCRFD X 
*****E3********** 
• * * UPDATE * 
*UPDATE ADDRESS' * BY 1 * • • *******.***.***** 

X 
.**·F3********* * RETURN TO ... * CALLING • * ROUTINE • 
.*.************ 

****.6.4·******** * $$BSETFL * * GET CYL. NO. * 

* **;~~~~~!l~i*** * 

*.*.A5********* • $$8SETFL * 
• GET STRI P NO. * 
• SUBROUTINE • 

*************.* 

.x ••••••••••• 
ASHC X 

*****84********** 
• INITIALIZE • 
• LOOP CONTROL • 
... WITH VALUE * 
: FRO:OS'~~!N(:' : 
••• * •• ****.***. ** 

ASML X 
*****C4*****"* •• 
• CALCULATE * 
• CURRENT • 
• A CCUHUL A TI ON • 
* AND SAVE IN * * AREA OIF -***************** 

X 
*****04********** * MULTIPLV Ate * * BY UPDATED ... 
• BYTE FROM • 
OADDRESS CONTROL' * FIELO ... 
***************** 

X 
*****E4********** *1 NCR EASE UPPER • 
: LI~I~llmR : 
.CONTROL PO I NT ER* 
* BY 1 * ..**** •• ****-*** 

X 
*****f4*****.**** * DE * * LO * * BY * 
• IT * * • .****.*********** 

X 
·***G4*·******* .. RETURN TO • * CALL ING * * ROUTINE ... 
*.*.**** •• ****. 

ASKS X 
*****S5****.***** .. . 

• • ZERO * ....... * RESULT • 
• ACCUMULATOR • 
• I RSLTI • "' ••• **.*"'* ••••••• 
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Chart DG. ISAM LOAD: SETFL Macro, Phase 2, $$BSETFF 

**·*A1·***"'**.* * ISAM LOAD '" 
'" SETFL MACRO '" 
'" $$BSETFF '" 
*************** 

Sl ART X 
*****B1********** 
*MOVE LAST TRACK'" 
'" INDEX DUMMY '" 

: l~~K~~EAk~H : 
'" ADORESS AREA '" 
***************** 

X 
*****Cl********** 
'" SET RECORD * 
'" NUMBER IN '" 
'" S E'EK/SEARCH * 
* AODR AREA '" 
'" TO 0 '" 
***************** 
**** 

* '. * 01 •• X. 
* * **** • 

STORKL X 
*****01********** 
'" STORE KEY '" 
"'LENGTH IN COUNT* 
'" FIELD ASSOC.. * * WITH THE '" 
'" WCKD CCW * 
***************** 

x .*. 
El *. *****E2********** • * KEY *. '" POINT TO '" • * LENGTH *. NO * NEXT TRACK '" 

"'.STORED IN 41 .* ........ x* INDEX COUNT '" *. (C\oIIS .* '" fIELD '" 
*..* '" '" * •• * ***************** '" YES 

X 
*****Fl********** 
* * '" GET ADOR * 
'" OF '" 
'" IOAREAL '" 
* * *************** ** 

X 
*****G 1 "'**"''''*'''*'''* * • ,.. SAVE KEY * *' LENGTH * * MINUS 1 * * • 
***************** 

i 
*****'Hl********** 
* * * PAD KEY AREA * * OF IOAREAl * * WITH 1 BITS * • * 
***************** 

X 
*****Jl********** * SET UP ,.. 
* A DUMMY END * * ENTRY IN * * IOAREAl * 
* * ***************** 

i 
*****Kl********** * MOVE PTER TO * 
*FIRST CYLINDER * 
*OVERFLOW TRK TO* 
* COCR OUTPUT * *' AREA *' 
***************** 

x 
**** • • * 83 * 

* • 
**** 

x 
**** • * *' 01 *' • * 
**** 

***'" * • * B3 * • * 
***'" 

X 
*****83********** 
'" GET THE NO. *' 
'" ,OF TRACKS '" 
'" PER CYLl NDER * 
'" FOR PRIME '" * DATA DEVICE * 
******"'******** ** 

SUB TeT X 
*****C3********** 
*SUB TRACT NO. UF* 
'" Cyt OVERFLOW * 
*TRACKS FROM NO.* 
* OF TRACKS PER *' * CYlI NDER ,.. 
***************** 

X 
*****03********** 
*STQRE RESULT AS* 
*NO. OF CYLINO!;:R* 
*OVERFLOW TRACKS* 
*IN COCR OUTPUT * 
'" AREA *' 
***************** 

X 
*****E3********** 
... GET SEEK * 
'" AND SEARCH ... * COOPS FROM ... 
... DTFIS TABLE '" 
• * 
***************** 

X 
GET ADR .*. 

F3 *. 
• RELOCATE*. .* 54 WRITE *. * .. COUNT, KEY, .* *. AND OAT A .* * .. CCw·s.* 

* ... * 
* 

X 
*****G3********** 
*SUBTRACT 1 FROM* 
*TI DUMMY RECORD* 
* NO. AND STORE * 
* RESULT IN TI * 
*DUMMY SRCH ADOR* 
*",*************** 

X 
*****H3********** * MOVE ADDRo. OF * 
*IOAREAl TO OAT A* * ADDRESS FIELD * 
*OF TRACK INDEX * 
*DUMMY WRITE CCW* 
***********"'*"'*** 

x 
**** * * * 84 '" . . 
**** 

**** • * *' 84 * • * 
**** 

X 
*****B4********** 
*RESET FLAG BITS* 
*UF TRACK INDEX * 
... DUMMY * 
* WRITE CCW * 
* Tf.J ll::R(J * 
***************** 

X 
*****C4********** 
*StT BYTE COUNT * 
*IN TRACK INDEX ... *' CCW TO KEY * 
* LNG PLUS 18 * 
• * 
***************** 

X 
*****D4********** * GET TIC * * CCW TO * * WRITE flQ * 
* CHAIN * 
• * 
***************** 

x .*. 
E4 *. *****E::.********** .. * *. ... SE T TI C ... .* WRITE *. YES * CCw TO * * .. VERIFY UPTION .. * .•...•.• X* POINT Tu * *. SPEC.* * VERIFY ... 

NuV ERF 

*..* * CHAIN * 
*. ..* ***************** 

• NO 

: x •••••••••••••••••••••••• : 
x .*. 

F4 *. 
.CYLINDER* • .* OVERflOW *. NO *. OPTION .* .••• *. SPEC .* *. .* * .. * * YES 

x .*. 

x 
**** 

* * * J5 * 
* * 

**** 

G4 *.. *****G5********** 
.. * *. * * 

.1< TI *. YES * REPLACE ~E:EK * 
"'.DUMMY RCD ON .* ......... X* COMMAND * *. TRACK 0 .* * WITH NO-uP * 

*..* * * * ... * ***************** 
• NO 

.t scree X 
114 *. *****H5********** .. * *. * SET C(lMMAND * .* DASO *. NO * CHAINING FLAb * 

*.FILE PROTECT .* ......... x* BIT IN Tl * *. SP EC.* *DuMMY WRI TE ANI.)* *..* * VERIFY COP S * 
*.. ..* ***************** 

* YES 
**** • . '. * J5 *.X. 

• * 
**** • 

RSETFP X 
**J5******* 

* RESET * * FILE * * PROTECT *" 
* INDICATuR * 
* * 

*********** 

: ••.•••••••...•..•••.••.• x: 
FETCH X 

****K5********* * S VC 2 * * FETCH * * $$BSETFc;' * 
*************** 
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Chart DH. ISAM LOAD: SETFL Macro, Phase 3, $$ESEIFG 

232 

.·*.AI "''''*'''''''''*'''* • ISAM LOAD * ... seTFL MACRO ... 
... $$SSETFG ... 

**"''''''''''***'''*'''*.* 

START X 
:·*iN~lI:~!~e***: 
... OTF TABLE ,. 
,. BASE FOR ... * THIS PHASE ... 
* * ***************** 

x .*. C1 *. 
.* FILE *. .* eXTENDED *. YES *. BUT SAME ..... .. *. UPPER •• 
*.LIMIT.* 

* .. * • NO 

x .•. 
01 *. 

.* *. 

x 
**** 

• * ... AS ... • • *"'*'" 

. * FILE *. YES *. CREATED .* ..... *. .• 
*. .* * .. * 

- NO **** .. * *. ... E1 *. x • 
... ****'" X 

WRlOOP .*. 

x 
**** 

• * * B3 * * 0 

**** 

.*E!EEK~·*. :***:~~:::~:****: 
• :*5 l~R~~O A8~R*:* !~~ .......... x:EX~~IE~EY~rNCE: 

*. VOLUME .* *IN SEEK/SEARCH ... 
*..* ... AREA. * 

*. .* ***********t:***** • NO 

AOUPDT X 
*****F 1********** ... GET RE5S'" 
... OF H ORDER III 
... IN'" 

- S -• • 
****** ** 
"''''.* - -. :to Gl *.x~ • • **** .. AOLOOP X 

*****Gl********** ... GET * 
: s ~~~7S~~~~H : 
... ADDRESS AREA .. · -***************** 

X 
"**.Hl ********** * £:T .. 
• CORR ING * *BYTE INE* o DATA S_ 
.. CONTROL F 0 * 
***************** 

x .'. 

X 
·****f2********** 
• MOVE AODRESS • 
• OF BEGINNING • * OF YOLUME .. 
_TO SEEK/SEARCH. * AREA .. 
***************** 

x 
**** 

• * * 93 .. 
* * **** 

J 1 *. ***.*J2********** 
• *CURRENT*. .. SET CURRENT * . * fIELD AT *. YES • BYTE IN * *. UPPER .. * .......... x* SEEK/SEARCH * 

*. LIMIT .* * AREA TO 0 • *..* .. .. 
* .• * ***************** 

- NO 

AOINCR X 
***.*Kl********** * • * INCREASE * 
=I< CURRENT FIElO * 
.. BY 1 * * 0 • ****.*********** 

x 
*'*** • • '* B3 * o • 
**** 

X 
*****1<.2********** * INCREASE • 
• POINTER TO * * SEEK/ SEARCH • * AReA -BY 1 * • • ***************** 

x 
**** • • * Gl .. 

• * **** 

**** * • * 83 .. . -**** 

SETADR X 
*****83*********· 
• PUT NEW • 
• ADORESS IN • 
• SEEK/SEARCH • 
.AREA FO~ WRITE .. 
.. RO DATA • 
****-***********. 

X 
*****C3* •• ******* • PUT NEW ADDRESS­
"IN SEARCH AREA' 
.. FOR TRACK * 
• INDEX DUMMV * * VeRlFY * 
***************** 

X 
****.03*********· 'PUT HIGH ORDER" 
• HEAD NUMBER _ * FROM SEEK/ • 
'SEARCH AREA IN -
• AO DATA FlElD • * •••• * ••••• *** ••• 

ic 
*****E3********** * GET .. 
'CCHH FROM TRACK. 
.. I NDfX DUMfity .. 
• SEARCH AREA .. " . •• *** ••• ***.*** ** 

*****F.3.a ••• ***** · .. • SET INOEX -.. FOR LOOP *' * TO 0 .. · .. ***************** 
**** * '. .. G3 *_x. · '. *.** • 

STOAOR X 
·.*·*G3 ********** 
... STORE CCHH * * IN TRACK .. 
• I NDEX COUNT .. * fIELD .. • • **.****.*.*.** .... * 

*****H3*!******** - .. .. INCREASE * 
... INOEX BY 8 * • • - . *.*** ........ ** •• ** 

x .*. 
3 * • .* *. 

.*** .. . 
* 44 .. .. . 
**** 

X 
*****A4********** -EXCP D.l* 
*-*-*-*-*-*-*-*-* .. FORMAT LAST .. 
• rRACK INDEX .. 
.. TRACK .. 
**.**.* ••••• *.**. 

x .'. 84 *. .. '. •• WRITE ". NO 
•• RO CHAIN •••••• 

... .* 
*. .* * ..• 

.. YES 

X 
"***C4********** 
• pur ADORESS • 
.. OF WRITE * * RO DATA .. 
*CCW'SINCCB .. .. . 
**** •••• ********* 

X 
**.**04**.****." 
"EXCP OJ. 
*-*-*-.-*-4t-..... -* 
.. WRITE RO * 
.. DATA .. 

" * ***************** 
:x ..•.••.... : 
x 

CHKENO .". E4 •• .. .. 

.**'" • • ... AS * • • •••• 
STPIOA X 

*****AS· ... ******* .MOVE LAST PRIME" 
• DATA ENTRY • 
.ADORESS (LPDU'" 
*TO SEEK/SEARCH .. 
• AREA • ••••••• *** •• ** ••• 

it 
*·***85*"*****·· 
• MOVE ';CHHR • 
.. FROM LPDRA • 
• TO COUNT • * FlELO OF * 
.. IDAREAl • 
* .. * ••••••• **** •• 

ic 
*****,5*······*·· 
• MOVE KEr • * LENGTH AND .. 
• DATA LENGTH • 
.TO COUNT FIELD .. 
• OF IOAREAL • ••• *.*.* •• *.* •••• 

ic 
·*·*·05*··***···· 
• MOVE AOORESS .. 
• Of CtW • * CHAIN TO .. * tee .. 
* .. .*.* ••••• ** ..... * 

ic *****E 5 .** •••••• * .. . 
rES.' END OF •• NO • SET LOGICAL • 

.RECORD COUNTER • . .. * .. PRIME OATA •••••• 

x • * •• - " .. AS ... - . •• *. 

•• AREA •• 
*. .* * .. * • x .* •• . .. 

• El .. 
.. * ••• * 

* TO 0 • • • ** ••••••• **-••••• * 

x .•. 
F5 '. ·* •• F4**·**.**· • *' *. _ SVC 2 • YES .* EXTENOING •• 

• FETCH *X ......... *. fILE •• * $$SSEffH" •• •• ..*.* ••• *.* .. ** *..* 
* .. * • NO 

RETURN it ••• **G5* •• * ...... 
.. SAVE CURRE NT • 
.LOG leAL RECORD • 
.. AOORESS IN • 
'SLOCK POSITION. 
.. INDI CATOR • •• * •• ** •• *** •••• * 

X 
*****H5********** .. .. 
• STORE LOGICAL .. 
*RECORD COUNTER .. 
• IN DTF TASLE • • • *.* ••••••• * •• *.*. 

X 

•• TEl EX •• NO 
*****JS*****"." * .. 
• MOVE AODRESS • 
.. OF CCW CHAIN • *. .* •... 

•• lO.* *.. •• 
* .. * .. YES 

X 
*****1<3********** - . .. MOVE LAST .. 
.. COUNT FIELD * 
" TO 10AREAL • - . **************.** 

x 
**** .. . 

... A4 * . .. 
**** 

x 
**** • • * G3 * .. .. 
**** 

.. TO CCS • · .. .****.* ........ *. 

X 
**·*1<.5*·******* 

: TOS~~~tEM : 
.. PROGRAM .. 
.**.** •• ******. 
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Chart DJ. ISAM LOAD: SETFL Macro, Phase 4, $$ESETFH 

**'** • • * '&'2 * • • **** 

CKNXT X 
····Al** ••••••• 

'" 154M- LOAD * 
., SETFL MACRO • 
.. SSBSETFH .. 
••• ** ••••••• _"'. 

X 
.*.**B 1 ***.****.* • • ., GET STARTING *' *' ADDRESS OF .. *' OTF TABLE * 
• 0 *******.********* 

x . '. 
C1 *. 

... LAST *. .. *' BLOCKED ... YES *. RECORD .* ...... 
.... FUll .* 

*. .* * •• * • NO 

X ••• **01*****.*.*_ • • * GET LOGICAL • 
.. RECORD '" 
.. LENGTH .. 

• * .* ******** ••• **** 

X 
·****El**···**.*. *R,OEXC,P DJ. 
*-*-*-*-*-*-*-*-* .. READ LAST .. 
.. PR IME DATA *' 
.. RECORD *' 
*****.*********** 

X 
.*.**F 1*********. .. OECREAS E .. *' LAST PR! IME .. 
.. DATA RECORD *' 
'" NUMBER BY 1 .. 
• FOR SEARCH .. 
.***********'***** 
**** · '. ~ G 1 ... x. • • *.** .. POI NT X 

*.***Gl******.*** 
.. SET ~Ol~TE~ *' * TO KEY FIELD .-
.. Ht * 
.. LOGICAL *' 
.. RECORD .. 
**** ••• ******.*** 

x .* . 
HI *. . * *. 

x 
**** * • * 6.3 * 

• * **** 

• * FIRST *. NO *. BYTE ••••• oO *. PADDED ." 
*O' .* 

*O' .* * YES 

x .0. 
Jl *. .* *. 

x 
**** • • 

• "'-2 .. • • •• *. 
.*KEY LENGTH ". NO 

*.GREATER THA.., .* •... *. 1 .... 
*O' O'* 

*O' .* * YES 

x .'. 
Kl * • 

• * *O' • 
• lOt REST *. YES. *. OF KEY .* .. X. *. PADDED .* *. .* * •• * • NO 

x 
.*** . . * A2 .. • • **** 

x 
**.* • • * "'-3 * • • 
**** 

*****6.2*********· * INCREASE .. .. POINTER BY ... 
*lOG1CAl RECORD .. * LENGTH lOt * • *** •• *.*********. 

i< 
*****S,2********** • • *' INCREASE * 
*LOGICAL RECORD * 
• COUNTER BY ONE • • • ***** •• *.****** •• 

x 
**** o 0 

... Gl • • • 
**** 

**** • • ... A3 ... • • **** 

RETURN X 
*****A3********** * SAVE CURRENT • 
*LOG I CAL RECORD * 
... ADDRESS 1 N ... 
*BLOCK POS ITION: * 
*' INDtCATOR ... 
*************.* ** 

X 
*****S3*****.**** * STORE LOGICAL. * RECORD .. * COUNTER IN • 
.. DTF TABLE • • • ** •• ********-**-* 

RDLST X 
**.* *C3 ******* ••• • • * SAVE * 
.. SEEK/SEARCH ... 
* ADDRESS * 
• * *************.*** 

X 
*****03********** * MOVE LAST .­
*CYLINDER INDEX. * ENTRY ADDRESS • 
*TO SEEKfS EARtH * *' ADDRESS * 
***************** 

X 
*****E3********** * ADO ONE TO .­* LAST CYLINDER * * INOEK ENTR'f .-
• ADDRESS Reo * * NUMBER * 
** •• ************* 

X 
*****F3*********. *RDEXCP OJ. 
*-*-*-*-*-*-*-*-* * READ LAST .-* CYLINDER * * INDEX ENTRY .-
***************** 

x 
**** *G3 ******** ** • • * RESTORE * 
• S,EEK/SEARCtt * *' ADDRESS * • • ************.**** 

x **** *H3* *****.* * • * • * MOVE ADDRESS .-
* OF CCW CHAl~ • * TO cea .. * 0 *************** •• 

X 
****J3********* * SVC 11 * 

.. TO PROBLEM • 
* PROGRAM * 
*************** 

****A4********* * ISA'" lOAD • '" INPUT /DUTP Ul * 
• SUBROUTINE * 
*************** 

****A5 ********* * ISAM LOAD * 
.. READ * 
'" SUBROUTINE * 

*************** 

:X ••••••••••• 
EXCP X 

*·***B4********** * MOVE * * LOGICAL UN IT * * fROM OSKXTN * 
• TABLE TO eea * • • ***************** 

X 
.·***C4********** 
'" MOVE CELL * * NUI4Se:'R FROM .. 
.. OSKXTN TABLE .. 
*TO' SEEK/SEARCH * * ADDRESS .. 
********.******** 

X 
*****04********** 
.. MrJ LL * 
* NU TO" *' SEE EARCH * 
.. AR fOR * 
* R AlA * 
**'*** ******** 

it 
***E4************ 

SVC 0 -EXCP 

****-*.'********** 

RDEXCP X 
*****65********** ... GEl ADDRESS • 
* OF KEY 1 N * * IOAREAl AND .. * MOVE TO * ... CCW .. 
***************** 

X 
*****C5********** * SET c.CW * 
.. COMMAND CODE * 
* TO READ KEY * * AND DATA * • • ***************** 

i< 
*****05********** 
... GET * 
.. LEf'iGT D * * DATA TH" * OF PR DATA * * RE _ 

****** *****-* 

it 
*****E5********** 
• * • * SAVE LENGTHS * ..O' •••• * IN CCW * 
• ZERO FLAGS * * • 
***************** 

:X ••••••••••••••••••••••• '. 
X 

F4·*· *.. *.***F5********** .* *. '* .. .. '* .* 1/0 *O' NO * * SVC 7 * .. *. COMPLETED •••• O'O' •• ' •• X*. WAIT * * 
* •• * *. ¥* 
*..'* * * * * * •• * ***************** * YES 

OTHERR X 
*****G4********** 
.. SET CELL * 
.. NUMBER IN * 
• SEEK/SEARCH * * ADDRESS TO 0 * • • ****************. 

x .*. 
H4 *. 

.* TRACK *. ****rt5********* .* OVERRUN *. NO .. RETURN TO * 
*.OR IiIO RECO'RD O'* ......... X*CALLING ROUTINE* 

*O' FOUND O'* * * 
...* ****'*********** * •• + * YES 

X 
**J4******* * SET OASD '* 

• ERROR * 
* INDICATOR IN * 

.. OTF TABLE '" 
(F1L EN"~E.C)* 
*********** 

X 
*.**K4********* 

• sve 11 • 
• TO PROBLEM * * PROGRAM * 
.***.********** 
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****A 1********* 
.. ISA~ LOAD * 
.. WRITE MACRO * 
* NEWK EV * 
*************** 

x 
• >. 

Bl ... 
.* PRIME *. ****B2********* 

.... DATA *. YES .. RETURN TO to *. FUll OR .* ......... X* PROBLEM * 
*.CIIMI TOO.* .. PROGRAM .. 

*.SMAlL.'" *************** * •• * 
" NO 

X 
*+:***Cl********** 
.. GET ADDRS OF * * IOAREAl, .. 
.. WORKL, KEY .. 

:p~~mbNB\e51c : 

***************** 

IJHMIIOB X 
*****Dl *******t< to. 
t: GET ADOR$ JF .. *' 10AREAS * 
.. AND GET * * KEY LENGTH * 
.. MINUS ONE * 
***************** 

x .'. 
El *. . * *. .* WAS *. YES *. ENDFl MACR) .* ..... 

co. ISSUED .* .... .* 
* •• * 

• NO 

x .>. 
Fl·. 

. * *. 

x 
***** *DL * 
.. A3* " . • IJHENDFL 

• * FIRST *.·W *. RECORD IN .* ........................ .. *. FILE .* *. .* * .... " .. YES 

TJHMFRST X 
**Gl******* 

.. TURN OTF * * AND ceB * 
.. BITS ON:JR * 

.. OFF AS * 
'" REQUIRED .. 
**********+: 

X 
*****Hl********'''* *' RELOCATE * * IOAREA2 * * ADDR ESS * 
'" CONSTA"JT * 
> • 
**************'*'** 

x . '. 
G2 *. ... * • 

YES .* PREVIOUS *. •••••• *KEY LOWER THAN. * 
*CUR RE NT K EV* *. . * * .. * > NO 

I J~MOKEQ X 
**H2******* 

'" SETIRESET * * DUPLICATE * 
* RECORD BIT IN '" 

'" DTF TABLE * 
(FILENAME.C'> 
*********** 

:x •....•.... : x 
IJHMOKLD X 

*****J 1********** 
.. INITIALIZE * 
'" TO MOVE * 
*LOGICAL RECORD * * TO 110 AREA * 
> • 
**************"'** 

IJHMtot256 X 
*1iI<***Kl ********** *' MOVE ALL * 
'" REQUIRED * * BYTES FRO/lt * * WORK AREA * 
'" TO IOAREA * 
*to *************** 

x 
**** • • * A3 .. 

• > 
**** 

***** 
*Dt * 
* J2* • > 

-I J-I MRTRN 

**** 
* * * A3 * • • **** 

IJHMEXMV X 
*****A3 ******** ** * MOVE UP TO * 
* 256 BVTES * 
: ~~ol?~ ~~Et~D : 
*LOG. RCO COUNT * 
***:or*************, 

X 
***"*B3******"*** *IJHMRNBP DMt: 
*-*-*-*-*-*-*-*-t: 
* UPDATE * 
.. RECORD 10 * 
• * * ... ************** 

X 
*****C3********** .. MOVE MBBCCHH .. * FROM SEEKI * 
*SEARCH AOOR TO * 
*LAST PRIME OAT A* 
*RECORD ADDRESS * 
***** .. ******** .. ** 

X 
IJHMOKFL .*. 

03 *. .* *. NO.* BLOCK ... ... *. FULL .* 
x 

***** *DL * 
* H2* • • . 

*. .* *. .* * •. * .. YES 

I JHMUNFL X 
****.E3*******to** .. ZERO LOGICAL • 
• RECORD COUNT * * AND EXCHANGE * * I/O AREA AoaR .. 
* IF ReQUIREO * 
*.*************** 

I JrlMDADD X 
**.**F3**".****** 
• GET AND SAVE • * I/O AREA .. * OAT A ADDRESS * 
* AS BLOCK * * POSITION * 
.************** .. * 

X 
*****G3********** * SET RCD TVPE * 
* LOCATED 65 * .. BYTES INTO * * SAVE AREA TO * 
• INDICATE DATA * 
************* ...... 

X 
***"*1-13*******$·" *IJHMWAIT DL. 
*-*-*-*-*-*-*-*-* * WAIT FOR 110 • .. COMPLETE AND * 
*TEST FOR ERRORS* 
************* .. ***' 

IJHMlIOA X 
**"'**J3********** 
*IJHMRCIO OM. 
*-.. -*-*-*-*-*-*-* * UPDATE PRIME * 
.. OAT A RECORD to 
.. 10 .. 
* •• ************** 

X 
*****K3********** 
*IJHMEXCP DM* 
*-*-*-*-*-*-*-*-* : ~~~=~ ~~~lE : * RECORDS • 
************** .... 

x 
**** . . 

* A4 * > > 
**** 
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.*** " . * A4 * - . **** 

x .*. A4 •• 
.* *. 

.t: SHARED *. NO *. TRACK .* .•.. ... .* *. .* * •. * .. YES 

x ,-. 
84 *. 

x 
***.* 
.Ot * • 02* * • -I JHMPD TK 

.* *. ****85********* .* END *. NO .. RETURN TO * *. OF SHARED .* ........ x* PROBLEM .. •• TRACK .. * • PROGRAM .. 
*..* .*****.*****.*-••• * .. YES 

X 
*****C4********** 
"IJHMWAlT Dt* 
*-*-*-*-*-*-*-*-* * WAIT FOR I/O * * COMPLETE AND • 
"TEST FOR ERRORS­
** .. * •••• ********* **** • * * 05 * • • **** 

X I JHHNWTK X 
*"***04********** • UPOATE 110 • * AREA DATA * * FIELD AND ,.. 
.. seT F CODe * 
.. TO X'OS' .. 
***************** 
.*** 
·OL * .. * F2 ".X • 
" * •. *. . IJHHNDTK X 
*****E4********** 
• UPDATE LAST • * TRACK INDEX * * HR AND DATA $ 
.. LENGTH IN * 
* COUNT FIELD * 
***.* .. *.********* 

*****05 ********** 
• STORE NEW • 
• TRACK NUMB ER • 
"IN SEEK/SEARCH' * ADDRESS * > • 
**************.** 

X 
*****E5********** 
• SET PRIME • 
• DATA RECORD • 
*1 N SEEK/SEARCH * * AODRESS TO 0 * 
* -***************** 
**** 
·DL * . 
.. 82 *.x. " . **** • 

IJHMIXDA X IJHMRSTR X 
***·*F4********** 
.. MOVE CURRENT * 
'TRK ADDRESS TO -
to: 110 AREA DATA * 
: t~~E ¥5T x~I~, : 
*.******.******** 

X 
*****G4*********· 
• SET RCO TYPE * * LOCATED 65 * 
'SYTES INTO SAVE" 
* AREA TO * 
" INDICATE n * 
***************** 

X 
*****H4********** * IJ HMT INR OM* 
*-*-*-*-*-*-*-*-* * WRJ TE TRACK * * IN DEY. NORMAL + * 
'OVERFLOW ENTRY * 
***.************* 

X 
*****J4********** 
.. SAVE TI TRACK * * AND RECORD * * NUMBERS IN .. 
* OTF TABLE * 
* (IJHKLTIR) * 
***************** 

x .'. K4 *. .• *. .* LAST *. YES *. PO TRACK IN .* ..... 
*.CYLINDER .* *. .* * •• * • NO 

: IJHHCLND 
x 

** .. * • • * 05 * - " **** 

x 
***** *Dl * * Al* > • 

* 

*****F5********** * GET P ORO * * ADDR NO • * OATA TH * * I • * • 
**** ** 

x 
***** 
*Ol * * J2* * • -I JHMRTRN 



Chart DL. ISAM LOAD: 

••• *. 
.OK .. * K4* •• • 

WROTE Macro, NEW KEY (2 of 3) 

*.** • • * A2 * • * **** 

** •• * 
*DK * * El* * • • 

**** • • * A4 * • • **** 
*A5 

IJHMCLND j( X I JHENDFL X X 
1 SHLIO MACRO PARAME T E:k 
OPTION. THIS Of;CI::.ION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. ·*·**Al ********** • • 

I: POINT TO * 
• LAST CYL INDER • 
• I NDEX RECORD * • • •• ** ............. . 

X 
**.**Sl*· ••• *.**. 
.. SET RCO TYPE .. 
• LOCATED 65 • 
'BYTES INTO SAVE' 
• AREA TO INOIC • 
'CYLINDER INDEX * **** ••• ***.**** •• 

x 
:~~~=EA:;*····~=: 
*-*-*-*-*-*-*-*-* -WRITE CYL INDER .. 
.. INDex NORMAL '" 
.. ENTRY * ................. 

x . *. 
01 *. .* *Oo 

• :* M~~f~~ *:*~~ ... *. INDEX •• 
*. .-* •• * .. YES 

X 
***.*El***.* •••• * 
.. MOVE .. 
.. OF C .. 
.. tNOE .. 

: ~~Tl : *........ $I ••••• 

X ".-.FI.· ••... _ .. 
• SET F COOE • 
.. TO X 102 1 AND .. 
'POINTER TYPE TO' 
: X·Aa'~.~;9B·' : 
****.* ••• *.*.**** 

IJHMS PNT X ····*Gl ... * •• _ ••• .. seT POINTER .. 
.. TO LAST .. 
• MASTER INDEX • * RECORD • • • ••••••••••••••••• 

X 

··**·Hl·**······· • SET RCO TYPE • 
• LOCAT ED 65 • 
'BYTES INTO SAVE' 
• AREA TO INDIC • 
• MASTER INDEX * 
***************** 

X 
.***Jl··· ••• **** 'IJHMCMWR OM. 
*-*-*-*-*-*-*-*-* * WRIT STER' 
.. tNOE RMAL" • • ...... • •• * 

2********** UPDATED M* 
AND BEG.' 

F VOLUME. 
K/SEARCH * 
ORE SS • 
** •• *.**** 

*****A3********** 
'IJHMWAIT DL' 
*-*-*-*-*-*-*-*-* * WAIT AND TEST • * FOR ERRORS * 
• I F REQUIRED • 
****** •• ****.**** 

*****A4****·****· •• EXECUTE • * * * USE:R .. * .. * ERROR *. *.. ROUTINE * * * • * * **.***** •• *.***.* 

IJHMNXCL X IJHMFXSS X x .*. *****a2********** 
• UPDATE LAST • 
* T1 ADDRESS • 
: F f~kgK A~2D~~T : 
• HR TO ZERO '* ****.*-** .. *.**. 

x 

*****B3********** *1 JHMRCI 0 OM* 
*-*-*-*-*-*-*-*-* * UPDATE * * RECORD 10 '* 
• IF REQUIRED • 
***.*.*********** 

B4 *. **B5******* .* *. * TURN OFF * .* SKIP *. YES * UNREC. OAse * *. OR .* •••.•••. x* ERROk. BIT IN * *. IGNORE .* * oTF TAdLE * *..* *IF REQUIRe.!,,* 
*. .* *********** * NO 

**** · '. • t5 *.X. * *. ***** 
·OK * * F5* • • IJHMRDWR X X **.. . IJHMLEAV X 

• IJHMRSTR 

****. * REF ERENCES * • TO DLD2: * *. DKA4, DMF3 • • • 
IJHMPDTK .t 

02 *. .* *. 

*****C3********** 
• MOVE 1/0 • 
• AREA ADDRESS • 
• TO CCW DATA • * ADDRESS FIELD '* * • **** *.**.*** ... * ** 

**C4******* * TUkN OFF * * UNREC. OASD .. * ERROR BIT IN .. * OTF TABLE .. 
'IF REQUIRED> 
****.****** 

**** 
*oM· • * J2 *.X. • • **** • 

IJliMRTRY X 

*****<:5********** * Zf.RO t1ti * 
• IN * • SEEK/SEAkCH * * ADORES~ * • • ***************** 

X 
****05********* .* END OF *. NO • 

***04************ 
SVC 0 * RETURN VIA • 

'. PRIME DATA •••••• X ••••••••••••• EXCP * IJHLLNKA • *. TRACK ._ 
*. .* * •• * '* YES 

X 
*****E 2********** 
*IJHMWAlT DL* 
*-*-*-*-*-*-*-*-* 
• WAIT AND TEST • * FOR ERRORS .. 
• IF REQUIRED • 
*.****.* ...... *** 

X 
*****F2**'******** * ZERO RF • 
• IN I/O • 
• AREA DATA • * FIELD '* > • 
*.*** .... ******** 

x 
... ** 
OOK * * EIt* • • 

* IJHMNDTK 

***** 
*OK * .. 03* · . • 

IJHMUNFL X 

* * * •• ********.**** 
*********.*****.* 

x .*. E4 *. 
****E3********* .* *. ****E5******·** 

• ISAM LOAD • .* IOAREA2 •• YES .. RETURN VI A * 
• WRiTE RECORD • 
• SUBROUTINE * ******.*.**.*.* 

*. = YES .* •••••••. x* IJHLLNKC. .. *. *A5.* * * 
*..* *************** * •. * • NO 

:X •••••••••••••••••••••••• : 
IJHMEXWT j( 

*****F3*****.**** 
*1 JMEXCP OM> 
*-*-*-*-*-*-*-*-* * EXCP * * WRITE * * RECORD * 
***************** 

****F4********* * ISAM LOAD • * WAIT * * SUSROUT IhE *' 
*************** 

: •••••••••••••••••••••••• X: 
* REFERENCES 

TO DLJ2' DKF5, DKH2 

IJHMWAIT X 
*****G4**·******* 
• * * * * * svc 7 * * * * WAIT * * * *If REQUIREo* * 
* * *' *' ***************** 

x .*. .*. 
H3 *. H4 *. • *' TRACK *. .* *. 

IJHMEREX 
**G5******* * TURN ON * *UNCORRECTABLf.* • •• x* OASO ERRuR * * BIT IN OTF * * TABLE: * 
*********** 

X 
*****H5********** * STOKE OTF, * *****H2*·******** * UPDATE * 

.BLOCK POSITION' * BY LOGICAL • * RECORD LENGTH * 

• YES.* OVERRUN *. NO.* ERREXT *. 
: MA~~sgtO~~~E : .X •••• *.OR NO RECORD .*X •••••••• *. = Yf.S .* 

• * **** .. ****** ..... * 
****. x * * .)( •.•••.••..• * * *.x. · . . **** X 

IJHMRTRN .'. 
J2 *. .* *. 

YES.* ERR EXT *. ..• *. = YES .* *. .A5 .* 
x *. .* * •• * 

*. FOUNO .* *. *A5 .* *... *..* * •. * * •. * * NO *' YES 

x 
X .'. 

J4 *. 
****J3********* .* *. * RETURN * * VIA * .* DID *. YES • *. AN ERROR .* ..... . * IJHLLNKA * *. OCCUR .* 
*************** *. .* * •. * 

* ADDRESSI::S * • • ******** '**** ***** 

i< 
*****J ********** • • * COM l:: * 
*OF F c(.w * * IN Ek * * II T * ****.************ ... * •• ".... .* .. 

• OM" .x ••••••••••• * A4 * 
* NO * NO 

x * J4 *.x. * * 
* * ***-**** • 

IJHMNDCK X 
*****Kl******··** *1 JHMUPDT OM. 
*-.-*-*-*-*-*-*-* * UPDATE PRIME * * OAT A ADDRESS * 
• I F REQUIRED > 
************* •••• 

x 
**** 

* * * 42 * • * ***. 

X 
****K2********* '* RETURN TO * * PROBLEM * * PROGRAM * 
.****.********* 

**** 
: C5 : IJHHWRIE X 
* * *****K5********** **** * SET OPERATIUN * • * INDICATOR LU- * .............•....•.........................•......•...... :Ct~fg t~H~~~~~ : 

* TO WRITE/READ *' 
***************** 
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****Al********· * ISAM LOA£) * * WRITE TI * *' SUBROUTINE * 
*************** 

***.AZ********* *' ISAM' LOAD *' 
.. UPDATE CCHH * * SUBROUT INE *' 
.*************. 

****A3********* * ISAM LOAD .. * UPDATE RCD iD * * SUBROUT INE .. 
********** ..... * 

****A4***·*·*** * ISA" LOAD * 
III WRITE HI • * SUBROUTIN E * •• *.* •• * ..... ** 

••••••••••• X: 
TJHMTINR X IJHMIDPB X : I JHMRNSP X iJHMCMWR X 

*****B 1 * ••••••••• 
*IJHM:IDBP 0",. 
*-*-*-*-*-*-*-*-* * MOVE AND .. * INCREASE * 
'" RECORD to .. 
************ ••• ** 

x 

*****82********** *MOVE CCHH FROM ,. * COUNT F JEl!) * .. 
:TO I~E~'9s~~~~H : •..... 
* AODR * *** .... **-** •••• * 

.*. IJ HMSHRO 
C 1 *. *****c 2'********** .* LAST *. *rJHMWAIT Cl* .* TRACK *. YES *-*-*-*-*-*-*-*-* 

* .• ! N9~xc~~~C~* .* ..•..... x: ~~~~L~9~ l~g : 
*.INDEX.* *TEST FOR ERRORS. 

* •• * ************lfI**** * NO 

X 
*****01********** 
*IJHMEXCP Dt.1* 
*-*-*-*-*-*-*-*-* *NR ITE UNSHAF.EO :f. *' TRACK INDEX * 
* ENTRY * 
***************.* 

X 
*****El ********** * UPDATE TRACK * * I NoEX TRACK * 
.. AND RECORD * * NIJMBER * * • ***************.* 

X 
*****02********** 
• SAVE CURRENT * 
• Reo. NO.,. I/O * * AkEA KEY POSe * * MUDIFY VERIFY * * AND READ CCW • 
*****.*******.*** 

it 
.****E2********** 
*IJHMEXCP OM* 
*-*-*-*-*-*-*-*-. * WRITE SHARED * * TRACK INDEX * * ENTRY * 
*.0=*************** 

:x ••.••••.•...•••••.•.•••• : 
X 

****FI******·*· * RETURN * * VIA * 
.. lJl-llLNKB * 
*************** 

****Gl********* * ISAM LOAD * *UPDAl E ADDRESS .. * SUSROUT INE • 
*************** 

x 
******.*** 

* ER* 
S * 

* * IF REQUIRED * 
******** •• ****.** 

**** . '. *' Jl *.X. * • *.** • IJHMINCR X 
*****J 1 ******.*** * INCREASE * * CURRENT .. *' FIFLO * *' BY ONE * 
* * *********.*** •• ** 

X 
****Kl ****** •• * * PETURN * * VIA .. * IJHlLNKA * 
*************** 

****G2********* * ISAM LOAD * * INPUT/OUTPUT * * SUS Ra UT INE • 
.*.*.**.****.** 

IJH .. excp X 
***.*H2****.··*** * MOVE * * LOG I CAL UNIT • 
.. FROM ENTRY * * TO cee * 
* * ***:It** •• **.****** 

X 
*****J2********** * MOVE CELL * * NU~BeR IBB} • 
*TO SEEK/SEARCH * * ADDRESS * 
* * * •• **** •• *******. 

x 
*.*** 
*Ol * * D4* * • 

* IJHMRTRY 

*****83******"** * UPDATE .. * RECORD NUMBER * 
: ~tO~EA~~ : * COUNT F lElD * 
***************.* 

X 
****C3********* * RETURN * 

.. VIA * * IJ~LLNKA * *****.*.** ••• *. 

****E.3********* 
.. ISAM LOAD * * UPDATE PO .. 
• SUBROUTiNE * 
*.* •• *.***.*.** 

X 
iJHMRCID .*. 

F.3 *. . * *. 

*****84********** * HOV E CCMtlR * * Of LAST MI/ei * 
.. ENTRY TO .. * COUNT fIELD * * Of I/O A~EA • 
••••••• **.*****-

it 
**. **C4********-** 
*IJHMIOBP 0"* 
..... -*-*-*-*-..... *-* * MOVE AND iN- * 
.CREASE ADDRESS * 
*11'1 COUNT fIELD' * ••• **.**.** .. *-

X 
·****04*··*****" 
OiJ HMEXCP DMO 
*-*-*-*-*-*-*-*-* * WR1TE * * MIlCl * 
.. ENTRY * •• ** ••• *** ....... 

X 
*****E4******* •• • 
• SET ADDRESS • 
• POINTER TO • * LAST MI/CI * * ENTR'i * 
* * * •• ** •• ** ••••• * .. 

x .*. F4 *. .* N.EXT •• .* IOAREA2 *. NU .*ro LAST OR *. NO 
'. LAST RECORD .* ••.• *. = YES .* ••.. *. .* *. .* •.. * * YES 

x 
*** •• 
*Dl .. * 02* 
* * 

*. ON .* *. TRACK.* 
* ... * • YES 

• IJHHPDTK x 

X 
*****H3********** * UPDA.T .. * NUMB * 
.. LAST * * DATA .. 
.. NUM * 
**** ** ** ***** ** 

X 
*****J3********** * MOVE MBSCCH~ * 
.. FROM SEEKI .. 
*SEARCH ADDRESS * 
.. TO LAST PRIME * 
*RCO ADDR F I flO * 
*.****.********** 

X 
****K3********* 

• RETURN .. 
* VIA * * IJHLLNKA .. 
*************** 

.'. 
G4 *. •• * .. VE:S.* LAST •• ... *. RECORD ON .* 

... TRACK .* 
*. .* * .. * x •••• • • 

.. Jl * 
* NO 

• * •• ** 
X 

*****H4********** * SET CON * * POiNTER • * MI/CI AD * 
.. CONTROL .. 

• * ***************** 

x .*. 
J4 *. .* *. .* LAST *. NO • *. TRACK ON •••• x. 

•• CVLINDER .* 
*. .* * •. * • YES 

x 
***** 
*DL * * Kl* 
* * 

iJHMZAPP X 
* iJHMNDCK 

*****K4********** 
*IJHHUPDT OM* ****K5****.*.*. *-*-.-*-*-*-*-*-* • RETURN • 
: INC~~At1s~OOR : •••••••• x: IJHrl~K6 : 
.. MIICl ENTRY .. **.*.* .... ** ••• 
* •• *********.*.** 
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Chart EA. ISAM ADD: 

···.Al ... · ... ·. 
• ISAM ADD * * WAITF MACRO III 

• * ••••••••••••••• 
•••• *EE. .. 
• J3 •• x. * * • ..... X 

WAITF Macro (1 of 4) 

*A2 
ISMOD MACRO PARAMETER 
OPTION. THIS DEC ISlON 
DOH NOT APPEAR IN AN 
ASSEMBLY LlSTlN;. 

** •• * • .. AS * 
* * **** 

X 
*****A5********** 
*IJHACOBK EM* 
*-*-*-*-*-*-*-*-* * EXECUTf: • 
.. OEBLOCKI NG • * sueR.oun NE • 
• ***********.*** • 
**** 
*Ea * • 
.. 03 *_X. 
.. * **.. • 

lJHCWATF .*. IJHCWATB ••• IJHENOTE .*. IJHAA26A X 
81 *.. 82 *. 83 •• .• *. .ABNORMAL·. .* •. .:. E~e~~T .:.!:~ ..... X.:1N~ll~.I~O~N ·:*!~~ ..... x.:· ~~~s *:*~~ .......•........ 

* '" *A2 .* *. OTF .. * *. *A2 .. * *..* *. TABLE.. *... * •• * *. '" * * ••• * NO .. NO * YES 

IJHCWATB X 
···**C1*****····· .IJHCINIT EG* 
.-*-*-*-*-4r-*-*-* 
• INITIALIZE * 
.POI NT ERS TO PT S. 
.. OF DTF TABlE * .................. 

ic ... 
01 •• 

• ABNORMAL •• 
•• S lTUATlON *. YES 

•• ltIDICATEO IN •••••• 
•• OTF TABLE •• *. •• 

* •• * 
• NO 

ic ••••• *Ee * 
.. H3* 

ic 
* * • IJHSER2 

·····E1.·***.··** :!~~!I-*-*-~~: 
* WAIT * ., COM 0 .. 
OTEST DRS* ....... . .. 

IJHECONT ic 
****·C2******·· •• *IJHCINlT EG* 
..... -*-..... - ........ -* 
• INITIAliZE * 
*PO INTER S m P TS. 
*OF DTFIS TABLE * ..* ............. . 

X 
···**02··*****·*. *IJHCWAlT EE* 
....... *-*-......... *-*-* 
• WAlT FOR 1/0 * 
• COMPLETE AND • 
.TEST FOR ERRORS. 
*.* •• *******.**** 

ic ic .•. .*. 
C3 *. C4 •• 

.* *. .* *. .* ERREXT *. YES YES.* ERREXT * • 
•• OTF .* ••••••••• *. OTF _* *. •• *. .* 

*.* .. *.. i * .••.••• 
• NO ••••• • NO 

*Ef • 
ic 

• *.** 
*EF ,. * Ai* .. * .. 

I JHSEJl2H 

** ... .. . 
• E3 • 

* -* ••• 

* Jl* ... 
• IJHEUSER 

ic 
** ••• 
*EE • 
* H3* .. * • IJHSER2 

.*** * • .. £4 • 
o • 

**** 
x .•. 

E4 •• .* PRIME *. 
IJHAA23 i 

*··*.E3*******·.* 
*lJHACDTR EK* 
*-.-*-*-*-*-*-.-* * SET UP RCO .. 
_LIMITS FOR NORH • 
• OR SHARf) PO TRK* 
*****.*********** 

"0.* DATA •• ••. *. IN CORE •• 

x * .... * 
*E6 .. 
• G2* 

*. ADO .* *. •• * ••• 
• YES 

**·**85 * **.* .. *.* 
• SUlLO TIC 0 
.. TO WRITE CC~ • 
.. CHAlfIl IN * 
.. OlF TABLE .. 

• * *.*********.***** 

X 
****11&(.5********** 
*lJHAIOQP H.* 
*-*-*-*-*-*-*-*-* 
.. EXCP, WAI T * 
• AND TEST • * FOR ERRORS .. 
*****.** ••• ****** 

X 
·*·**05********* • *IJHAPRMI EN* 
*-*-*-*-*-*-*-*-* 
• MODIFY celli .. * CHAIN IF * * NECESSARY * 
*.*************** 

X 
*****e5********** 
*IJHAJ29 EL. *-........ *-*-*-*-*-* * DETERMINE IF * 
.. KEY IH WORKL .. 
.. IS PADDED .. 
********.******** 

:x •.••.•...•••••.•.•••..•. : * 0 .. :x •...••..••• it 
IJHAWTNK X 

...... Fl •••••••••• 
• GET ADDRESSES * 
• OF IOAREAL, .. 

••• **F2* .... *·*** 
*IJHAORFL EGO 
*-*-*-*-*-*-*-*-* 

: W~W1R~~D : 
•• x* ReAD FIRST * 

• OVERFLOW • * RECORD * • • .................. • ..************.** .**. 
* * * f2 • • * 

ic 
.* •• 

.*. Gl *. .* *. 
.* EOF *. YES 

•• AOO .* •..• •. .* .. .. .... 
• NO 

x ..... 
·E8 • 
• A.4 • 

X 
. -• IJHAQUA 

.. ··*HI· .. ••••••• • MOVE TRACK • 

:TAN~~M~~~~En : 
• ADDRESS .. 

- * * ••• ** .... ** ••••• 

x .•. 
Jl -. • *NORMAL •• 

• 'ADOITION TO •• YES 
•• PRIME DATA .* •••• 

*. AREA .* •• .* ••• * 
• NO 

IJHAQBEG i 

x * ••• · .. • E3 • * • .... 

X 
"*.*G 2 ********** 
*1 JHADHTO EH* 
.... -*-.... *-*-*-*-. 
*GET TRACK I NDEX* 
• AND OVERFLOW * * ReD ADDRESS * 
•• * .... **._***** 

ic 
._.**H2* •••• " ••• 
*IJHCBlDl EK* 
..... -*-*-........... *-. 
• BUllD CCW CHAIN. 
"TO WR HE TRACK • 
.INDEX OVERFLOW. 
** •••• *.** .. ***** 

ic 
···**J2********** 
.. SET R TYPE • 
.. ANO ATION • 
.. IHOI R TO _ 
.. WRI .. 
.. * • ***** *** 

ic . -. 
K2 *. • * * .. *****Kl ••• ·.***** .. I JHAOMCO EJ* 

*-*-*-*-.-*-$-*-. 
'" GET NEW • 
.OVERFLOW RECORD* 
• ADDRESS * ****.******* ••• ** 

.* HOlD *. NO *. =YES •••••• *. *A2 .* *. .* * •• * x 
• YES •• *** 

IJHANOWO i 
*****f3···**·*·** *IJHAOMCO EJ* 
*-*-*-*-*-*-*-*-* 
• CAl.CULATE * 
*OV E RFLOW RECOR no * ADDRESS • 
**.* .. *********** 

IJHAA25 i 
*****G3********" 
.IJHCBlDI EK* 
*-*-.... *-*-$-... *-* 
"SUllO CC. CHAI N* 
• TO SEARCH AND * 
• RE AD PO TRACK * * .... *.***.***** • 

ic 
***.*1-43.*** •• *** • • • 
: i~Io~Af~ : 
• RECORD * 
• * .***** .... *.****** 

i * •• **J3.***** •• " 
*IJHAIOPH EL* *-.-.................. -. * EXCP, WAIT • 
• AND TEST .. 
• F OR ERRORS .. 
************** ... 
.*.* *ES" • * 1<.3 *.x. o • 
***. . IJHACGlO X 
*****K3*******.** 
• MOVE PRIME • 
• DATA RCO .. 
o 10 ICatHRI * 
*TO S E EKI SEARCH • 
• ADDR .. 
********.* •• ***** 

:IJHSER2H x 
*EE *1 JH SER2 

x .*.* • • • F2 • 
* • •• ** 

..... 
*EF • 
• Al* 
* • 
* 

• .H3* 
* * • x 

**** .. .. 
* E4 * . .. 
**** 

IJHAPR~4 X 
"*.*F4* •• *.***** 
• CAL Tf * * NU OF" 
• RECO T • * ON * .. * *.****.*** •• **. ** .... 
*EL * • 
• Gl *.X. 

• * •• ** • 
IJHAl'RM7 X 

*****G4**.******* 
.IJHAPRMI EN* .'-*-.-*-*-*-.... *-* * MOO IFY ccw * * CHAIN IF * 
* NECESSARY 0 
***************** 

ic 
*****H4 •• ******** 
.. SUlLO TIC • * TO READ CCW * 
.. CHAIN IN .. * DTF TABLE .. 
* • **** •• *****.***** 

.* • 
F5 *. .* *. .* KEY *. YES *. PADDED .* •..• *. .* •• • * * •• * • Nu 

it 
IJHACIET .*. 

H~ *. .* LAST *. 

it 
***** *Et: • * H3* • * • IJHSER2 

• NO.* PRIME: *. ._ .... *. DATA RCD .* *. REWRI TTEN. * *. .* * •.• 
.. Yf:S 

**** * REFERENCES" .. • 
TO EAJ5:" * •• x. 
EBJ2, ECJ3" * 

it 
*.**.JIt.*··.***** 
*lJHAIOOP fl. 
*-*-*-*-*-*-*-*-* * EXCP. WAIT * 
.. AND TEST .. 
.. FOR ERRORS * 
... *************** 

x .•. 
K4 *. .* * • 

**** ... 
IJHANEDT X 

*****JS***·*·**** 
.. A'OD KEY .. * LENGTH TO .. 
• POI NTER TO .. 
.. IOAREAL .. 
* .. 
***************** 

x 
***** 
*ES * * Al* • * o .* UNBLOCKED *. YES IJHAA27 

•• REC.ORDS .* ••.• 
*. .* *. .* * .. * * 1'40 

: IJliAA26 x 
**** * * * AS * . -.*** 

x 
.**** *EB * * A2* 
* * * 
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••• *. 
*EA ... 
... J5* * 0 > 

IJHAA27 X 
*****A1 •• *.*."'· •. * *' .... ..... SVC 36 .... 
... FREE PRIME" * 
.. *OATA TRACK ..... 
.. *IF REQUIRED ... •••••• * •••••••••• 

X 
*.***Sl*****.**** oIJHAOSQU EHo 

***** 
*EA * .. K4* 

• 0 
> 

IJHAA26 it 
*****A2********** * GET KEY • * LENGTH-l TO * * CHECK * 
• DUPLICATION • 
.. OF KEYS * 
**** •• ********.** 

x 

OA3 
ISHOO MACRO PARAMETER 8m O~OT T~~M~c I~I ON 
AN ASSEMBLY LISTING. 

• *. I JHAPRM6 
82 *. *****S3*********. .* *. *ADO PRIME DATA .. 

**.** *eA ... * Gl* o • • 
IJHAQUA it 

*****A4*******.** 
>IJHACDTR EKO 
*-*-*-*-*-*-*-*-* * SET UP RCD 0 
:b~H!~MO~DNm: 
***************** 

x .>. 
84 *. •• *. 

*-*-*-*-*-*-*-*-* .. WRITE NEW * .> DUPLICATE o. NO * RCD FORMAT * *. KEYS .* .•..•... X* (Kl+8LKSZ+8) * .:* DAT:Rl~~cK *:*~:~. 
.. OVERFLOW ... *. .* * TO IOAREAl • * RECORD ... *. • * * POI NT ER • ••••• * •••••••••• * *. ... ***************** • YES 

**** 

*. FULL .* 
*. .* * .. * o NO 

x 
***.* 
*ED * * 81* 

X 

*EM * • * EI *.X. 
• * **.* • X X 

* > • JJHAETFL 

·****C1.********** *IJi-fAQMTO EH* 
*-*-*-*-*-*-*-*-* .. BUILD TRACK *' 
*INDEX OVERFLOW" * ENTRY * *.* ••• * •••••••••• 

X 
*****01********** >IJHACBK I EK> 
*-*-*-*-*-*-*-*-* • GET POINTER A'\IO* 
... HIGH KEY FOR * 
ONORMAL T I ENTRYO 

***************** 

X ····*El······"'· •• *IJHCBlOl EK* 
*-*-*-*-*-*-*-*-* *8lD c.cw CH~ T:J ... 
.WRITE coeR, NRL* 
.AND OVFl ENTYS .. ••••• * ••••••••••• 

X 
*****Fl********** 
.. seT RCO TYPE * 
• AND OPERATlO~ > 
... INDICATOR TO .. * WRITE TflACK * 
... INDEX RCD ... ••••••••••••••••• 

X 
*****Gl********** *IJHAIOOP EL* 
*-*-*-*-*-*-*-*-* 
: A~~C~b¥An~ : 
* ERRORS * 
***************** 

IJHAPRM5 X 
*****C2********** *IJHAPRMI EN* 
*-*-*-*-*- ... *-*-* .. MODIFY CCW .. 
o CHAIN IF 0 
• NECE SSARY • 
***************** 
**** 
• * . * * *.x. * • 

> REFERENCES 
TO EBD2: 

**** • 
EeD3, EGFI 
EMC4 

IJHACOUP X 
**02******* .. TURN ON * 

.. SWITCH TO .. 
.. INDI CATE .. 

*DUPL ICATE KEY* 
.. SENSED * 

*********** 

X 
*****E2********** 
.HOVE LAST OVFL > * RCD ADDR TO * 

•••••• >LAST I NOEP OVF L* 
* RCD ADDR IN * .. OTF TABLE * 
***************** 

***** *EA * * E4* > 0 
o 

it .*. G2 *. 
. * *. 

• ' UNBLOCKED '. YES *. RECORDS .* .... *. .* *. .* * .. * it 
> NO 

:x .•........ : ***** *EC * * A3* 

x .'. HI *. .* * • • * HOLD *. NO 

o > 
* 

X I JHAA26 

*****H2********** *IJHACDBK EM* 

*****C3********** *IJHAASF EK* 
*-*-*-*-*-*-*-*-. * EXCHGE KEY * 
oOATA IN IOAREALO 
o AND WORKL 0 

**** ** ** •• * ••• * ** 

X 
*****03********** 
'DECR. NUMB F' * RECORDS BE '" 
o READ AND VE • * LAST 1 * * KEY TO * 
***************** 

x 
*.*** *EA * * 85* • 0 

* IJHAA26A 

I JHAEBFL .>. 
C4 *. 

.* *. yes .* UNBLOCKED >. 
••• >. RECORDS OR .* 
it 

***** 
*EC * * ~4* • • 

>. FILLED .' 
*.BLOCK.'" * •• * > NO 

* IJHAUNB 

it 
*****E't********** * SET RCO TYPE • 
> AND OPERAT ION > 
• INDICATOR TO > 
* READ DATA RCD > 

• > ***********.***** 

it 
*.***F4********** 
>IJHA!OPH EL' 
*-*-*-*-*-*-*-*-* 
: A~~C~h¥A~6R : 
* ERRORS ... 

***************** 

it .*. *****(;3*****.**** G4 *. *IJHACOBK EM. .* PRIME * • *-*-...... .-.... -*-* NO.* DATA ... * ExeCUTE *X •••••••• *. IN CORE ADO .* 
... DEBLOCKING * *. SPEC .* * SUBROUT INE ... *. *A3 .* 
***."'.**"''''****.*''' * •• * 

**** • * • .. x* C!> * * 0 
**** 

*****H3********** *IJHCBlDl EK* 
*-*-*-*-*-*-*-*-* 

* YES 

X 

*. =YES .* .•.. *-*-*-*- ...... *-*-* * INSERT RECORD. • •• X*BUI LD CCIrrI CHAIN. 

*****H4*****.*.** 
.IJHACDBK EM. 
*-*-*-*-*-*-*-*-* 
• eXECUTE * *. *A3 .* *. .* * •• * .. YES 

x 
***** *EF * * AI* > • 

> 
IJHSER2H 

x 
***** 
*EE * * H3* > 0 

o 
IJHSER2 

... ON PRIME * * DATA TRACK * 
***************** 

it 
IJHACTET .>. 

J2 *. .* *. .* LAST *. NO • *. RECORD .* ..... . *. UPDATED .* 
*. .* * .• * .. YES 

it 
***** *EA * * J5* o • 

o 
I JHANEOT 
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* TO READ NEXT * * PRIME DATA * 
******.********** 

X 
*****J3********** * SET Reo TYPE .. 
> ANa OPERATION > * INDICATOR TO * * READ DATA RCD * 
> * ***********.***** 

X 
*****K3********" *IJHAIOOP El* 
*-*-*-*-*-.-*-*-* .. EXCP, WAIT • * AND TEST * .. FOR ERRORS * 
******.****.**.** 

: IJHACGTO 
X 

***** *EA * 
• K3* 
0> 

* 

: ~Ggkgfi~I~~ : 
***************** 

X 
*****J4********** 
*IJHCBLDI EK> 
*-*-*-*-*-*-*-*-* 
>BUILD CCW CHAIN* * TO WRITE AND .. 
• VERIFY PO RCD • 
*.*************** 

it 
*****K4****·***** * SET Reo TYPE * * AND OPEilAT ION * * INDICATOR TO * * WRITE PRIME * * DATA Reo * 
*****.*********** 

x 
**** • 0 

• A5 .. 
* 0 

**** 

**** • • 
• AS * • • .** • 

X 
*.***AS**.*.* •••• 
>IJHAIOOP EL* 
*-*-*-*-.......... *-* .. EXCP, WAIT • 
: F~~DE~~~~S : 
.**************** 

X 
*****85********** .IJHACUPP EJ* 
.-........ -*-....... -. 
* UPDATE PRI ME • * DATA RECORD .. 
.. COUNT • 
.*******.***.**** 

***. 
* '. • C5 *.X. • • *.*. it 
*****C5 •• *.*.***. 
* * * .. ... SVC 36 * * • * FREe DATA * * * * TRACK * * 
* * * • •• *.*******.***** 
.**. 
·EC" • * Hit *.x. • • .*** • IJHAEFXD X 
*****05****.***** • • 
• HOVE KEY * 
> AND POINTER * 
* TO WORKL • 
* 0 ***** •••• * •• * .... * 

it 
*****E5*********. 
*IJHAA41 EJ> 
*-*-*-*-*-*-$-*-* > HOVE PTR FROM • 
>LAST TI NORMAL * 
>.NTR. TO IOAREAL* 
**:t****.*****.*** 

X 
*****F5*****.**·* 
OIJHCBLDI EK* 
*-*-*-*-........ --.-* .BUILD CCW CHAIN* 
*TO WRITE TRACK • 
> INDEX ENTRIES * 
**.****.-.* ... *. 

it 
**.**G 5********** 
• SET RCD TYPE • 
• AND OPERATION • * INDICATOR • 
• TO WRITE DATA * 
.. Reo * 
.**.*.**.*.****** 

ic 
*****ti5*****.** •• 
>IJHAIOOP ELO .... *-.-*-*-*-.... *-* * EXCP .... AI T • 
> AND TEST 0 * FOR ERRORS * 
** .. **.**********. 

X 
*****JS********** 
* * .. * *.. svc 36 * * * *FREE INDEX" * *.. TRACK .. * 
* * .. * *.******.* •••• *** 

X 
*****K5********** 
o SET RCD TYPE * * AND OPERATION. * INDICATOR TO • 
> READ HASTER * * INDEX .. 
***************** 

:1 JHAEMCI 
X 

***** *EC * .. AI* 
O. • 
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••••• • • 
* ** • * • 

IJHAEMCI X 
***··AI**··*.··*. *1 JHACERCA EG* 
*-*-*-*-*-*-*-*-* * GET HIGHEST * * LEVEL INDEX * * STARTING ADDR * 
* ••••• *.*.*_.**_. * 

x 

*A2 
ISMOD MACRO PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

REFERENCES 
TO ECAl: 
EBK5, EOE3 

.*. IJHAA040 
Bl *. *****82*********. .* *. * MOVE CYLINDER * .* MASTER *. NO * INDEX START * *. INDEX .* .....•.. X* ADDRESS TO * *. PRESENT _* * SEEK/SEARCH * *..* * ADDRESS * * •• * ** ••• *.*.* •• ** ••• 

• YES 

IJHAA38 X 
*****01******.**. *IJHCBLDI EK. 
*-.-*-*-*-*-*-*-* .BUILD CCW CHAIN* * TO READ * * I NDEX ENTRY • 
****** •• *.*.***** 

x .•. 

X .lIe_. 
* * * F2 * • * * •• -

El *. *****E2********** .* *. *IJHAIOOP El* .* ERREXT *. NO *-*-.-*-*-*-.. *-. .- •. =ti~ .•.•........ X: E:~b'T~tfT : 
*..* * FOR ERRORS * 

* .• * *******.**.****** 
• YES 

IJHERRA X ·····FI·········· • SET RCD TYPE • 
• AND OPERATION • 
• INOI CATOR TO • * WRITE MASTER • 
• INDEX * ••••••••••••••••• 

X "···G1·········· *IJHAIOOP El. 
... *-*-*-*-*-*-.-* 
• EXCP, WAtT • 
• AND TEST * * FOR ERRORS * _ .............. . 

IJHAA39 ic ... *.HI-········· • MOVE LAST • 
.CYLINDER INOEX • 
• ENTRY ADDRESS. 
*TO SEEK/SEARCH. 
• ADDRESS • ••••••••••••••••• 

X ····*Jl·········· • SET RCD TYPE * 

•••• · .. * FZ •• X. 
* * _.*. . 

IJHAA39 X 
*.*.*f 2*********. • MOVE LAST • 
.CYLINDER INDEX • * ENTRY AODR * 
• SEEK/SEARCH • 
• ADDRESS • . ........... __ .. 

••••••••••• X: 
X ... 

G2 *. 
.CYLINDERO. .* INDEX *. NO *. IN tORE •••••• 

*.SPECIF I ED •• *. *A2 •• * •• * • YES_ 

:IJHATEST ic •• *.~2*.*"" •• * * 'POINT TO • 
• NEXT CORE * * INDEX • 
• ENTRY • 
• IF REQUIRED * • ..... ** ........ . 

:IJHADEC ic 
····*JZ*****·*·*· 

• AND OPERATION. • : 1~~~RIN~6W : 
: lmCNE~NJ~R : •••••• 
* INDEX • ...........•... _. 

• CORE INDEX • * ENTRY * • • • ••••••••• ** •• _-. 
:x ..•....... : 
X ••••• 

*EE * 
• H3* •• • IJHSER2 

.* ••• 
*EB * * G2* • * 

* 
IJHAA36 X 

*****A3********** 
*1 JHCB LOl E K* 
*-*-*-*-*-*-*-*-* .BUltD CCW CHAIN. * TO READ DATA * * KEV AND BLOCK * 
•• *111 ••• 111 •• * •• *.*. 

_* •• S3.a ••• * •••• * SET Reo TYPE '* 
.. AND OPERAT ION * * I NOI CATOR TO * * READ PR IME * * DATA RCD * 
************** •• * 

X 
*****C3********** 
*lJHAIOOP EL* 
*-*-*-*-*-*-*--*-* 
... EXCP, WAIT * * AND TEST ... 
... FOR ERRORS ... 
***************** 

x .*. 
03 *. .* *. .* DUPLICATE *. YES *. KEYS .* .••• 

*. .* *. .* * •. * * NO 
x 

** •• * 
.EB * * 02* 

X 
•• • IJHACDUP 

*****E3********** 
*IJHCBLOl EK* 
*-*-*-*-*-*-*-*-* 
.BLD CCW CHN TO * 
*WRITE + VERIFY * * PRIME DATA * 
*******.** •• ***** 

x 
:*;:r~lrf~;~**: 
• AND OPERATION * 
• INDICATOR TO * * WRITE DATA ... 
• Reo ... *.* ... **.**.** ... 

X 
*****G3********** .IJHAIOOP EL. 
*-*-*-*--*-*-*--*-* 
: E~Ht MP : 
• ERRORS * 
***.************* 

X 
**.**H3*******·** *IJHAASHF EK* 
*-*-*-*-*-*-*-*-* • EXCHGE KEY • 
.DATA IN IOAREAL. * AND WORKL * 
*.**-**.***.**** 

x .•. 
J3 *. .* LAST *. .* PRIME *. YES *. DATA RECORD .* .••. 

'.REWRITTEN.* 
*. .* * •• * * NO .. i .. 

*EA * *' J5* •• 
X 

• IJHANEOT 

*****K3********** .IJHACUPD El. 
*--*-.... *-*-*-*--*-* 
• UPDATE LAST • 
... PRIME DATA * 
.RECORD ADDRESS • 
• ******.* •• * .... * 

x 
**** 

* * • A3 * • • * ••• 

***** 
*EB * * C4* 
* * * 

IJHAUNB X 
*****B4********** * MOVE LAST * * PRIME DATA ... 
*R ECORD AODR ESS * 
*TO SEEK/ SEARCH ... * ADDRESS ... 
***************** 

X 
*****C4********** 
*IJHACUPD EL* 
*-*-*-*-*-*-*-*-* * UPDATE LAST * * PRIME DATA * 
*RECORD ADDRESS * 
*.****"' •• ******** 

ic 
*****04********** * MOVE UPDATED * * PRIME OAT A * 
*ADORICCHHRI TO * * CURRENT PO * 
• COUNT FI ELD • 
* ••• **** ••• **** .. 

X 
*****E4********** * seT UP * * NEW VALUES * * IN PRIME • 
'DATA CNT FIELD. 

• * ***** •• ********** 

x .•. 
Fit *'. .* *. •• BLOCKED •• YES *. RECORDS .* •••••• 

****F 5********* 
• ISAM ADO • 
.~RITE OVER EOF • 

*. .* *. .* * •• * * NO 

X 
*****G4****·***** *IJHAA34 EK* 
*-*-*-*-*-*-*-*-* 
• WRITE OVER * 
• eOF R,ECQRD • 

• * **.*** •• * •• ****** 

• SUbRQUTI hiE * 
**.*** •• **.***. 

: •••••••••• X: 

IJHAA35 X 
*****G5********** *lJHACPDl EK* 
*-*- .... *-*-*-*-*-* * WRITE NEW * * EDF RECOkl) * 
• * *** .... *.*******. 

:x •••..•••••..•...•..••... : 
IJHAA37 ic 

*****H4********** *IJHACEDF EL* 
*-*-*-*-*-*-*-*-* * WRITE NEW * *' EDF RECORD • • • ****** ••••• * .. * •• 

x 
*.*** 
*ea • * 05* • • • IJHAEFXD 

(IJ ;IO E) oJ::>ew .![.tIVM :aml mrSI .:>:iI :peq:> 
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***** *EB *' * 84* 
* • 
* 

[JHAETFL X. 
*****B1********** 
*1 JHAOMCO EJ* 
*-*-*-*-*-*-*-*-* * CALCULATE NEw * * ovERFLOW * 
*R ECORD ADDRESS * 
***************** 

X 
*****C1********** * SET TRACK * 
.. 1 NDEX ENTRY * * TO INDICA.TE 1< 
'" QVERFLOW * *' pm 1< 

** *************** 

X 
*****01********** 
*lJHAfJSQU EH* 
*-*-*-*-*-*-*-*-* * WRITE NEW *' 
'" OVERFLOW 1< * RECORD *' 
***************** 

x .. *. IJHAHEAD 
El *" *****E2********** 

.PREVIOUS*. *lJHAClTI EJ* .* OVERflOW *. NO *-*-*-*-*-*-*-*-* *. -ENTRY ON .* ......... X*GET TRACK INDEX* *. THIS.* *OVERFlOW ENTRy *' 
*.TRACK.* * ADDRfSS * 

:;:. ,,* ***************** * YES 

X 
*****Fl********** 
*lJHAQRFL EG* 
*-*-*-*-*-*-*-*-* 
*GET LAST ENTRY * 
" IN OVERFLOw * * CHAIN * 
***************** 

X 
*****Gil********** * IJHAOLOW EJ* 
*-*-*-*-*-*-*-*-* 
*UPDATE SEQUENCE* 
*' LINK FIELD * * LAST ENTRY * 
***************** 

X 
*****F 2********** * • * MOVE * * POINTfR TO ... * ADDED RECORD * • • ***************** 

:x.,. ............................... : 
IJHAEFXK X 

*'****Hl********** • * * MOVE KEY * 
*ANO POINTER TO * * IOAR EAL "* 
• * 
***************** 

X 
*****J 1********** 
*IJHACLT! EJ* 
*-*-*-*-*-*-*-*-* *' GET TRACK * 
*INDEX OVERFLOW * 
'" ENTRY ADDRESS * 
***************** 

x 
**** * • * 83 * * • 
**** 
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**** • * 
-* 83 * • • **** 

X 
*****83********** *1 JHCBlOl EK* 
*-*-*-*-*-*-*-*-* '* BUILD CCW * 
*CHAIN TO WRITE * 
'" TRACK INDEX * 
***************** 

X 
*****C3********** * SET Reo TYPE * * AND OPERATION * * INDICATOR TO * * WRITE TRACK * * INDEX * 
***************** 

X 
*****D3********** *IJHAlOOP EL* 
*-*-*-*-*-*-*-*-* * EXC'P, -WAlT * * ANO TEST 4< *' FOR ERRORS '* 
**********"'****** 

X 
*****E3********** 
* * * * * * SVC 36 * * * *FREE INDEX * * 
* * TRACK * * 
* * *' * *****"'*******"'*** 

x 
***** *EC * 
* Ai* 
• * • I JHAEMCl 
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****A * •••• **** *' IS ADC *' *' WRI MACRO *' .. * 
***** **** 

IJHAWRNK it 

... ··*81****······ *' ESTABLISH * 
• REGISTER 14 * 
.. AS SECOND *' 
* BASE REGISTER * 

* * ... ********.* •••• 

IJHAWRKV it **···Cl··.**·.·.· *IJHt IN IT EG* 
*-*-*-*-*-*-*-.-* .. INITIALIZE .. 
* PTRS TO PARTS .. 
.. OF OTF TABLE .. .... **.** •••• ** •• 

it 
·*·**01·*·****··· .. MOVE KEY .. 
* FROM WORKL * 
.. TO KEV AREA * 
.. FOR AOD .. .. . 
*** •• ** •• ******** 

IJHACINX ic 
..... fl·· •• •••••• *IJHCERCA EG* 
*-*-*-"*-*-*-*-*-.. *GET HIGHEST LVL. 
*1 NOEX STARTING * 
:. •• *t~~~~ •••• : 

it 
• • •• *Fl *** ...... ** 
*IJHCBLDI EK. 
*-*-*-*-*-*-*-*-* *BUILD CCW CHAIN. 
.. TO SEARCH • 
.. MIICl .. .......... ***.*** 

IJHCAAB it 
•••• *G 1 *.**** •••• * SET RCD TYPE • 
.. AND OPERATION .. 
• INDICATOR TO .. 
.. READ MI *' 
.. OR Cl .. ........ ** •••••• * 

IJHCHK IN it 
"·**Hl**."*.*** *IJHCXOR EE* 
*-*-*-*-*-*-*-*-* * EXCP, SEARCH * 

: MI'xlT AND : 
-**** •••• ***.*** 

it 
... ···Jl**········ 
" Gel IOAREAR " 
• COON 0 * * FOlt • 
"C * * IF R tRED * 
******* ***** •• 

X 
"*"''''Kl**·******* 
• IJHSKERR EN* 
*-*-*-~-*-*-.-.-* 
• TE T FOR • 
.OVER/ NOER SEEK. 
" IF REQUIRED .. ..... ** •• "'*"' ••• ** 

x •••• . " • A2 • 

* " .... 

•• *. " .. * A2 • . " ** •• 

IJHACFLL ic 
".**A 2*****".*. 
III MOVE NEXT • 
" LEVEL INDEX " 
.. PO] NTER TO • 
• SEEK/SEARCH * 
• ADDRESS .. • *.* •• ** ........ * 

··*·A)*·*··*.·· 
• ISAM ADO * * I/O FOR MIICI * * SUBROUTINE • * •••••••••••••• 

····A4··.·***.· 
• ]SAM ADO * 
.. I/U FOR HI .. 

·.*·A5·**·**·*. * ISAM AOD * 
• wAlT • 

• **~!~~~!1~~.*. * * SUBRoun NE -** ••••••• *** ••• 

: •••••••••••••••••••••••• X: x 
it ... *. 

*Ec.. * IJI1CEXWT • .*. * E4* IJHC.XCOR X 
B2 •• .* •• .* DUMtIIIV *. YES • *. CHAINED •••••••••••••••••••• *. ENTRY •• 

*. .* * •• * 
" NO 

.. * **·**84*.*****.** 
• 'IJHCEXCP E'" 
• *-.-.-*-.-.-*-*-* 
••••••• X. EXCP, SEARCH • 

• MI, C1, OR .. 
• TI • •••• ***.* ••• ** ••• 
••• * 

* REFERENCES. • • 
TO ':'EC4: * • *' .X. • 

x FEH1, HAS3 * * .x ......................... . 
• *. IJHAE5EG 

C2 *. *.***C3***** •• *** . *.. .IJHACLTI EJ • 
•• INACTI VE *. YES *-*-... *-.... *-.-.-. 

*.OR DUMMY END •••••••••• X.GET LAST TRACK .. *. ENTRY .* • INDEX ENTRY • *. • * • AOORESS .. 
•• •• ** .... -* •••• ***** 

*NO 

X 
*****02********** * SET R.CD TYPE * * AND OPERATION * * INDICATOR TO • * READ CYl. * 
., IF REQUIRED * 
.***** **** ****.** 

X 
·****ez********** .IJHCEXWT EE* 
*-*-*-*-*-*-*-*-* 
" E Kep 1 SEARCH * 
:CYlI~~E~I~DEX : 
•••••• ** .... **.*. 

X 
*****F z.**.****.* * MOVE TRACK .-
" INDEX PDINTER * 
*TO SEEK/SEARCH" 
• ADDRESS * • • _.**.***.-.**** 

IJHAA12 X 
*****&2**·******* 
*IJHCBU}1 EK* 
*-*-*-............ *-*-* 
"BUilD CCW 'HAI~" * TO SEARCH • 
• TRACK I NOEX ... 
***************** 

it 
"'.*H2·*.".***· 
• SET R~D TYPE * 
* AND OPERATION " 
* INDICATOR TO • 
• READ TI .-* IF REQ.UIR.EO • 
******** ..... ****. 

IJHAl42 X 

it 
*****03.·******** 
*IJHCBLDI EK* 
*-*-*-*-*-*-*-*-* 
.BUI LD CCw CHAI N* 
• TO READ LAST * 
*TRK I NO. ENTRI ES* 
***************-

i 
*****E3***·****.* 
* SET Reo TVPE • 

: t~8Igtf~~Tfgt' : 
" READ 11 " 
• IF REQUIRED • * •••• *****.**.*** 

IJHRESCO it 
*****F3***·*·*.** • IJHCEXCP EH* 
*-*-*-*-*-*-*-*-* 
: EXCPfRlt:RCH : 

* INDEX * 
* ••• ***.*******~ 

X 
*****G3********** 
*UHSKERR EN. 
*-*-...... *-*-*-*-* 
" TEST FOR * * OYER/ UNDER * 
.. seEK * 
****** •• _.******' 
**** 
• * • .. .. *.x. 
* * **** • IJHSER2 X 
*****H3*********. * RESTORE :II 
* USER * ••• x* REGISTERS .. 
,.. 2-14 • 
* • 
***********.***'** 

• it 
.IJHSER21 .*. 

J3 ". .* *. ***·*J2***"****· 
*IJHCEXCP EH* 
*-*-*- .... *- .... *-*-* • .* FROM *. VE~ * EXCP ANO * ••.••• * HOLD * * • 
***************** 

*. WAITF .* .... 
•• ROUTINE .* 

*. .* * •• * * NO 
it 

***** *EA • 
.. S1* 

• 0 

.... . 
IJHCWAIT X 

··***c.".,·*··****" • * ~vc 1 * • * * WAIT * • * • IF • * • * REQUlkEO •• * • .. * 
******.********** 

**** *EL· • 
.. 01 •• X. 

* * **.. • 
IJHCERRT X *** **04*****" •• 

• GET ADORESS * 
.. OF TA8LE * 
.. CONTAINING .. 
* CCB TESTING " 
• MASK * 
***************** 

IJHClOPl X 
*****E4********** .. * 
• GET TESTING * * MASK FROM .. 
• JABLE ENTRV • 

• * ********.****.* .. 

x .* • 

• REFERENLES 
TO EEH3' 
EAC4, EADl 
EAF5,. EAIQ 
EBHl, cCJ.l 
EFA2, EGJ, 
EJD4, ELH" 
KAD.It. KAEI 
KA.Jl,. "CA4 
KCHl t KOOl 
KEFI 

F4 •• *****fS********** 
•• OOES *. * • .* ERROR *_ NO * POINT TO * 

•• CONDITION .* ..••.••. X. NEXT TAUE " *. EXIST .* * ENTRY .. *..* .. .. *. .* .********.******* * YES. ... * ·Ga" • * ti2 *.X. · " •• ** • 
IJHCER X 

**G4******* * TURN ON .. 
• ERROR .. 

• INDICATOR • * IN OTF * * TABLE • 

*********** 

x .* . 
G5 *. .* •• 

YES .* * • 
• ••••••• UNRECOVERABlE." *. I/O .* *.ERROR.· 

* •. * • NO 

:X •••••••••• : 

IJHCPLST X ·.HIt*······ * • • TURN OFF • 
• SEEK * * SWITCH • 

" * ***.*.***** 

x .*. J4 *. .* * • • * ERREXT *. YES *. OTf .* ..•. *. .* *. .* * •• * o NO 

it 

x 
***** *EF • * G1 • 

X 
***.H~********* *' RETURN TO * 

.. CALLING * 

.. ROUTINE • 
* •• * ••• **.***** 

• 
IJHC~ATF 

.*.** .EF .. 
* * " 

X 
****K3******.** * RETURN TO * * PROBLEM * * PROGRAM * 
**** ..... *-*** • 

* AI· * • • IJHSER2H 
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***** * * * * • • • * 

X 
IJHSER2H .*. 

Al "'.. *****A2********** 
.* *. '" '" '" '" .* ANY *. 1 '" '" svc 36 '" '" *oo TRACKS .* ........ x* '" FREE * '" *. HElD.* '" '" TRACK '" '" 
* •• * ** ** "'.. .* ***************** '" G1 1 

X 
*****81********** 
'" '" '" '" * '" svc 36 * '" * '" FREE * '" 
'" '" TRACK '" * 
'" * '" '" ***************** 

X 
*****el ********** * GET RANDO"! * 

•••••••••• . x: 
x 

***** 
*EE * * H3* 
* * * IJHSER2 

**** • * 
'" C2 * 
* * 

**"'* 

:IJHCRES x 
*****C2********** * LOAD * 

* REFERENCES 
TO EFAJ: 
EAC3, EAK2 
EBHl, EEJ4 
EGE3 t EGJ2 
EJ04, ELJZ 
FDKZ, FEDI 
FFGZ, FKJl 
KAE3 f KBF2 
KCHl, KOOl 

****B3********* * ISAM ADD * 
* RESTORE '" * SUBROUT INE * 

*************** 

............ x. 
: IJHCRE52 oX 

*****C3********** * SAVE AND * 
'" RETRIEvE OR '" * ADDRESS OF * .. * RESTORE * 
'" ADD INDEX '" * ADDRESS * • • 
*"'***"''''''''''''''''''''''*'''*''' 

x 
** ***0 1 ********** *1 JHCMCAl EH* 
*-*-*-*-*-*-*-*-* 
'" GET LOG UNIT '" * ADOR US ING '" * NUMBER '" 
*************"'*** 

X 
.****El ********** 
'" '" '" * '" * svc 36 * '" • 
'" '" FREE * * ..... .. 
'" '" TRACK ,.. '" 
'" * '" '" ***************** 

***.:to 
*EE '" * J4* 
* * 
* 

X 
*****Gl********** 
'" SAVE REQUIRED * 
'" AREAS AND '" 
'" REGISTERS, '" 
'" GET FAILING * 
'" CCW ADDRESS * 
***************** 

IJHELDR X 
*****H 1********** * SAVE TYPE * 
* OF RECORD * 

* IJHCEXWT * •••••• * INTO REG b * 
* * ***************** 

***"'*H2********** *IJHCRESZ EF* 
*-*-*- ...... *-*-*-*-* * AND OPERATION * .... x* RESTORE '" 

* BYTE * 
* * ***************** 
**"'* 
! '" '\.x: 
* * **** • 

IJHEUSER X 
*****Jl*******"'** 
'" * * * * * EXECUTE * * * *US ER ERROR * * 
'" * ROUTINE * * 
'" * * * ***************** 

x .*. 
KI *. 

. '" * . . * SKIP *. YES • *. OR IGNORE .. * •••••• 
*. .* *. .* * .. * * NO 

x 
**** 

* * '" C2 * 
* * 

**** 

* MODULE * * REGISTERS * 
***************** 

X 
**JZ******* *SET STA TUS * 

* BYTE IN * 
'" DTFIS TABLE * * TO ZERO * 

* * 
***"'******* 

X 
****KZ********* * RETURN TO * 

'" CAll I NG * * ROUT! NE * 
*************** 

* ALL REQU IRED * 
* REG] 5T ERS * 
* * 
***************** 

X 
*****03********** 
*lJHCINIT EG* 
*-*-*-*- ...... *-*-*-* '* INITIALIZE * * PTRS TO PARTS '* '* OF OTF TABLE * 
***************** 

X 
*****E3********** * INTERCHANGE * 
* POINTER TO * 
* SAVE AREA '* * ANO CO NT ENTS * * OF REGISTER 0 * 
**"'*******"'****** 

X 
****F3********* * EX IT * * VIA * * REGISTER 6 * 
*************** 

* REFERENCES 
TO EFJ1: 
EAC3 , FEEl 
KAE4 
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EflZ S~.7ettJ 

*.** 
- 0 * AZ * 
- * **** 

it 
IJHAONGO • >. 

····AI ********* *' ISAM ADO .. 
.. WRITE OVFlOW *' 
.. SUBROUT JNE *' 
*******.******* 

IJHAORFL X 
*****81 ********** *IJHCBLDI EK* 
*-*-*-*-*-*-*-*-* *BUILD tCW CHAIN. 
.. TO READ .. 
.OVERFLOW RECORD. .* ••••••••••••••• 

X 
*****C1 ********** .. SET Reo TYPE *' 
.. AND OPERATION * 
o INDICATOR TO • 
.. READ DATA * * RECORD .. 
***************** 

X 
·****01 ********** *JJHAIOPH EL* 
*-*-*-*-*-*-*-*-* * EXCP, WA IT .. 
.. AND TEST .. * FOR ERRORS * 
************* •••• 

x 
.0. 

El *_ 
•• KEY *. 

• OF RCO TO BE'. YES 
'ADDEO GT KEY OF ••••• 

·.OVERFLOW .* *. Reo .* * .• * • NO 

x .•. 
Fl •• 

.* *. 

*i.* 
> • 
* A2 * • * 
**** 

.* DUPLICATE *. YES *. KEYS •••••• *. .* *. .* * .• * • NO 
x 

***** 
*ES * * 02* 

X 

> > 
> 

IJHACDUP 

*****Gl*******·*· .. .. .. .. 
.... SVC 36 * * 
.. .. FREE DATA*' .. *.. TRACK .... .. .. .. . 
****** ••• *.* ••• ** 

X 
*****1-11*·····**** .IJHAOSQU CR* 
*-.-*-*-*-*-*-*-* .. WRITe NEW .. 
• OVERFLOW RECORD_ *' IN CHAIN .. 
••• ********.***** 

X 
***.Jl*.**.**.* 

o RETURN VIA • * IJHARG7 * 
- * **************. 

A2 o. 
.* *. ****A3******-** 

.* END *. YES * RETURN VIA * *. OF OVERFLOW .* ....••.. X* IJHARG2 .. *. CHAIN .* * .. *. • * *******-******* * •• * o NO 

it 
"'****62********** 
*IJHAORFL EG* 
*-.-$- .... *- .... *-*-* 
• READ NEXT * * OVERFLOW * 
.. RECORD .. 
***************** 

X 
*****C2********** 
*IJHAOLOW EJ* 
*-*-*-*-*-*-*-*-* 
*WRITE PREVIOUS * * OVERFLOW * * RECORD * 
***************** 

X 
*****oz********** * • * MOVE TRACK * * INDEX ADOR * * SEEK ADDRESS * 
• * ***************** 

x . .. 
E2 *. *****E3.********* .* *. *IJHCMCAL EH* .* CYlINOER *. NO *-*-*-*-*-*-... *-* *. OVERFLOW .* ........ X* GET LOGIC.AL .. *. AREA.* * UNIT NUMBER .. 
*..* *USING M NUMBER .. *. • * .******.*-**** •• * * YES 

X 
****.F2****·***** 
*IJHCBLOI EK* 
*-*-*-*-*-*-*-*-* * BUILD CCW * * CHAIN TO * * WRITE coeR * 
***************** 

X 
*****G2*********. _ SET Reo TYPE * 
* AND OPERATION * 
• INDICATOR TO • *WR ITE TRK I NDEX* * IF REQU IRED * 
****.**** •• ** •• ** 

x 
***** 
*EF * * Al* • * 

* IJHSER2H 

****A4********* * ISA" ADO * 
• 1/0 FOR "I/CI * * SUBROUTINE * 

***_.*********. 

IJHCXCOR X 
*****B4********.* 
* SET UP * * REGISTER 14 * 
... AS SE:COND * * BASE REGISTER .. 

• * **********.****** 

X 
IJHXCOR .. *. 

C4 * • .* CYL *. .* INDEX *. NO *. IN CORE .* .•.. *. SPEC .* *. .• 
* •• * * YES 

X 
*****04********** * INIT POINTER • * TO START Of * 
.CYlINDER INDEX * * ENTRI ES IN * * MA IN STORAGE * 
************.** .. 

x .0. 
E4 •• 

.*CURRENT*. • 

*:* FI~~f g~RE *:*~~X: *. INDEX .* 
*.ENTRY.* 

* •• * * YES 
x 

***** 
*EE * * B4* 

IJHCBUMP X 
• * • IJHCEXWT 

*****F4********** * POINT TO * *' NEXT COKE * * INDEX • 
.. ENTRY * > > 
***************** 

IJHCTROX X 
*****G4********** * GET POINTER * 
.. TO LAST BYTE • 
.. OF KEY ASSOt .. * WITH CORE * 
• INDEX ENTRY • 
***************** 

X it IJHCHRFP ••• 
*.***H2**.···**** 
>IJHAIOOP EL* 
*-*-...... *-......... -* * excp, WAI T * 
• AND TEST • * FOR ERRORS * 
.* •• ***.**.***.** 

x .•. 
J2 *. .* *. .* HOLD *. NO *. =YES .* .... *. .* *. .* * •. * * YES 

it 
.*._* 
*EF * • Al* 
> • • I JHSER2H 

x * •• ** 
*Ee * * H3* • * 

* IJHSER2 

*.***H3****.**.** Hit *. 
• MOVE HRFP * .* FIRST *. * TO DATA * NO.* BYTE OF .. * READ OX •••••••••• KEY IN INDEX .' * IN AREA" *. =X'FF' .* * * *..* **.*********.*.** * •• * 

X 
****J3********* 

• RETURN TO * * CALLING * * ROUTINE * ."'** •• *.*-* •• ** 

.. YES 

IJHCINDX X 
·****J4********** 
• LOAD POINTER .. * TO START OF * 
• DTF TABLE • * IN REG 0 * · . *******.********* 

X 
****K4 •• *****.* * SVC 2 * * FETCH * * $SBINDEX * 
•• ********* •••• 

"'.*AS*****·*** 
• ISAM ADD .. 
• GET ADDRE55 ... * SUBROUTINE • 
****.*** ••• **** 

IJHCERCA X 
·****8~********** * MOVE START INb * * ADORE 5S UF * * HI AND CI TO * 
• 5EEK/SEAKCH * * ADORESS * , 
***************** 

it 
****cs********* * RETURN TU * 

,. CAlllN~ * 
* ROUTINE: * 
*.*******.***** 

****05********* * ISAM ADD * * INITIALIZE • * SUBROUT! HE * 
*******.******* 

IJHCI~IT it 
*···*E5*****"**. * AOD OTf BASE: * * ADDRESS TO ... 
> DISPLACEMENT * * OF OTFIS PART * * 2 AND 3 TABLE ,. 
***************** 

it 
****F5********* * RETURN TO * * CALlINC, * * ROUTINE * 
*************** 

***;IoG!)******.** * ISAM ADO * 
*GET UNIT NO.1 * 
> SUBROUTINe 0 
*************** 

IJHCXCPH it 
* •• **115*.******** 
*IJHCMCAL E:H* 
*-*-*-*-*-*-*-*-* * GET LOG UNIT .. * NO. USINC:! M * * NUMBER * 
****** ••• **.***** 

it 
*****JS··*****·** 
* * * * * * SVC 35 • * • * H01.D • * * * TRACK •• 
* * * * .*.************.* 

X 
*·**K5*****.*** * RETURN TO * 

• CALLING * ,. kOUTINf * 
*************.* 
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****Al********* 
III ISAM ADD * 
-WRnE OVFL RCD * 
- SUBPOUTINE * 
*************** 

IJHAOSQU X 
•• ***£n********** 
... MOVE LAST ... 
.. OV ERFL ow RCD ... 
... ADDRESS TO .. 
... S EEK/SEARCH ... 
- ADDRESS * 
*.*************** 

X 
*****C1********** 
*MOVE KEY LENGTH* * RECORB LENGTH' 
;+lg6u4T mr~RI: 
• OF 10AREAL * * •• **."' •• *.*.***'" 

X 
*****01*********. ... r,ET ADDRESS ... * OF WORKL .. 
• AND IPAREAL • * DATA AREA ... * POINTER .. 
***************** 

X 
*****El********** 
*1 JHCHOVE EH* 
*-*-*-*-*-*-*-*-* 
• MOVE LOGICAL -* RECORD TO * * IOAREAL * 
***************** 

X 
*****Gl********** 
*IJHCBLDl EK* 
*-*-*-*-*-*-*-*-* 'BUILD CCW CHAIN' 
, TO WRITE NEW _ 
_OVERFLOW RECORD' 
***************** 

X •••• *Hl*·.* •••••• 
• SET RCD TYPE * * AND OPERATION * 
.. INOICATOR TO ... * WRITE DATA *' *' IF REQUIRED * *** •••••• * ••••••• 

X 
*****Jl******.*** *IJHAIOOP EL* 
*-*-*-.-*-*-*-*-* .. EXCP, WAIT * 
• AND TEsr .. 
• FOR ERRORS * 
***********.* ... ** 

X 
·**.*K1********** .. .. 
* ADO ONE TO * *LJVERFLOW RECORO* * COUNT * • • 
***************** 

x 
**.* .. . 

* A2 .. • • **** 

**** . " .. A2 * 
- * .*** 

x .... 
A2 *.. *****A3*******-** .* *. * * * * .*INDEPENDENT*. NO .. * SVC 36 * *' *. OVERFLOW •••••••••• X. * FREE DATA. * *. PRESENT .* *- * TRACK * .. *..* * *IF REQUIRED ... *. ." ******* ••• **.*.* • 

.. YI'S 

X 
*****S2********** 
- SAVE ADDRESS • 
-IN SEEK/SEARCH. 
.. AREA AS LAST .. 

:REC8X~R~bg~ESS : 
** •• * ••• **** •• *** 

X 
*****C2********** .IJHACUOV EL. 
*- .......... *- ....... -*-* 
• UPDATE RECORD. * ADDRESS .. - . ******.***.*** •• * 

x 

X 
****83*******.* * RETURN ro' * 

• CALLING • 
110 ROUTINE 110 

*.***.***.**.** 

.'. 1JHABEOf 
02 *. *****03********** .* END *. • * .* OF *. NO • SET UP .. 

o. INOEP OVFL •••••••••• K' EOF RECORD • *. TRK • * X. ADORESS * 
*...* * * * •• * * ... *****.******** * YES 

X 
****.I:Z****.***** 
*IJHACUI')V fl* 
*-*-*-*-*-.$-*-*-* 
• UPDATE RECORD • * ADDRESS * - . ***************** 

x .*. 
F2 *. .* END *. • * OF INDEP *. NO • *. OVERFLOW .* ..•... *. EXTENT .* *. .* * •• * • YES 

.x ••••••••••• 
1JHANEOF X 

*****G2******:fI*** *' MOVE CURRENT * '* AODR FROM '* 
- SAVE AREA TO • 
: Sj5~' S i~~lH : 
***************** 

X 

X 
*****E3********** *1 JHACUOV El* 
*-*-*-*-.... *-*-*-. *' UPDATE EOF * *' RECORD * 
.. NUMBER • 
*.******** ••• **.* 

X 
*****F3****.***** 
*1 JHCBLDI EK* 
*-*-*-*-*-*-*-*-* 
• BLD CHAIN TO • 
• WR ITE EOF RCD • 
• IN OVFL AREA * 
************.**.* 

X 
*****G3********** * SET RCD TYPE • 
• AND OPERATiON * 
• INDICATOR TO * * WRITE DATA , 
• IF REQUIRED * 
*****.***.******. 

X 
*****H3********** 
'IJHAIOOP EL' 

*****H2 '* ********* * '* SVC 36 ,.. * '* * FREE DATA * * * * TRACK '" * * *IF REQUIREO* *' 
• *-*-*-*-*-*-*-*-* 

* *' * *' ***************** 

X 
****J 2********* : R~I~~1JO : 

• ROUTINE _ 
******. ******** 

•••••• : A~~Cth¥AnR : 
* ERRORS * 
********.******** 
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****A4*****.*** 
• ISAM AIlD * *' MOVE * * SUBROUTINE * 

*************** 

**** *EN * ..­*' B3 *.x. * * • **** X 
1Ji1CHOVE .'. 

B4 * .. .* *. .* ANY *. NO 
'. BYTES TO BE .* .•.. *. MOVED .* *. .* * •• * • YES 

IJHCREST X 
*****C4********** 
• CALCULAT. .-
: B~¥~~E~oO~E : 
• MOV.D MINUS * 
.. ONE * 
*.* •• ****.*.** ••• 

****A 5********* 
• ISAM ADO * 
: s5~~~~lm : * •• ** •••• ** •••• 

IJHCMtAL X 
:***ttit~t:;:***: 
, VALUE Of .. 
: Rl~D rg~NI~Rs : 
• BASE ADORE SS * 
**.* •• ******.*.** 

IJHCLGUT X 

*05 

*****<:5*********. * MOVE LOG * 
.. UNIT NUMB. .. 
• AND 8B TO • * SEEK ADDR • * .. ******* ........ * •• 

IJHCTSER X 
*****04********** -HOVE REMAINING ~ 

I SHOO HACRf PARAMETER 
OPTION. TH 5 DEC1SIO'" 
DOES NOT A PEAR IN AN 
ASSEMBLY liSTING 

• PORTION OF * * FIELD TO .. 
• DESIGNATED .. 
• LOCAT ION • 
******.* •• ******* 

:X •••••••••• : 

X 
*·**E4********* _ RETURN TO * 

• CALLING • * ROUTINE * 
********** ... *. 

****ES******··. * ISAM ADD • 
.. INPUT/OUTPUT * * SUBRoun NE * 

* •• ****.**** ••• 

IJHCEXCP J. 
*****F4"'**** •• *** F5 *. 
• * .* * • • MOVE LOGICAL. NO.' HOLD '. *UNIT NUMBER TO .X ......... *. =YES .* * etB * *. *05 • * * • *..* **.***********.** * •• * 

X 
*****G4********** 
- STORE CELL • 
• NUMBER IN • _ SEEK/S EARCH * 
* ADDRESS * · , **************.** 

* YES 

X 
*·***G5*···*·**** 
*1 JHCMCAL Ei1* *-... .$-.-.$-... *-*-* 
• GET LOG UNIT • 
.. NO. USING 14 , 
• NUMBER * ••• **.******.**** 

: •••••••••••••••••••••••• X: 
X 

***H!»************ 
****H4***·***** * ISAM ADD * *SUILD TI ENTRY. 

• SUBROUTINE * *********.*** •• 

.. .. 
**********.****** 

••••••••••• X: 
IJHAOHTO X 

****.J4********** 
'MOVE TRK INDEX * 
• ADDRESS TO * * SEEK/SEARCH * * ADDRESS * - . .**************** 

X 
*****K4********** * SET UP * . 
:lND~iWo~~:~~ow : ...... : 
.. ENTRy * • • 
***************** 

X 
****J5********* * RETURN TO * * CALLING * 

• ROUTINE * 
*************** 

* 
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****Al********* .. ISAM ADD .. 
.. UPO LINK FLO "-
.. SUBROUTINE .. 
.*.****** •• **** 

IJHAOlOW i 
*****81*********· 
*1 JHCBLOI EK* 
*-*-*-*-*-*-*-*-* .BU I lO CCW CHA IN. 
• TO READ PREV * 
.. OVERFLOW Reo * 
*******.*.*.***** 

X 
*****Cl********** ,.. SET R P E .. * AND ION * 
.. INO! T(I * * READ Reo ,.. * IF D ,.. ** •• ** * •• * 

X 
*****Dl********** 
*IJHAIOOP -El. 
*-*-*-*-*-*-*-*-* * EXCP, WAIT .. * AND TEST ,.. * FOR ERRORS ,.. 
******.** •• *.**** 

X 
*****El********** 
.. SET S EQU ENCE .. 
,.. LINK FIELD ,.. 
,.. POINT TO NEW * 
.OVERFLOW ENTRY .. • • 
***************** 

X 
*****Fl********** * SET SEQUENCE .. 
* LINK FIELD * 
,.. lNOICATE ,.. 
,.. OVERflOW * 
.. CHAINED ENTRY'" .* ••• ****.* •• **.* 

X 
*****Gl********** 
*IJHA-CDVP EJ* 
*-*-*-*-*-*-*-*-* * DEVELOP * * P-BYTE * • • **************.** 

X 
*****HI ********** *tJHCBLDl EK* 
*-*-*-*-*-*-*-*-* 
"'BUILD CCW CHAIN* '* TO WRITE PREV * * OVERFLOW RCD '* 
'***********'*****'* 

X 

****1\2********* * ISAM ADD * 
.CALC .. OVFL ADDR* 
* SUBROUTINE * 

*************** 

IJHAOMCO X 
*****82********** • • *SET UP INTERNAL* * RETURN REG * * (IJHARGI * · . ***************** 

****A3********* * ISAM ADD * *' CALC. TRACKS * 
* SUBROUTINE * 

*************** 

X 
iJHAODNl .*. 

B3 *. .. * *. ****B4********* .* RECORD *. NO * RETURN TO * *.NUMBER EQUAL .* ........ x* CALL ING * *. ZERO.* * ROUTINE '* 
*. • * **********-***** *. ~ * * YES 

:x ............ .. 'C4 
IS J'IlOD MACRO P ARAMET ER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
AS~Et1BLY LISTING. 

X 
IJHAA20 .*. 

C2 *. .* *. .* CYLINDER *. NO *. OVERFLOIN .* ..... 
* .. SPECIFIED.* 

*. .. '* * .• * * YES 

X 

i: 
*****C3********** • • • * SUBTRACT ONE * 

.... *FROM RE~"UNING * * NUMBER OF * * TRACKS * 
***************** 

IJHAOMTO .. *. IJHACADX .*. 
03 *.. 04 *. .* *. .* *. *****02********** 

*IJHACUOV EL* 
*-*-*-*-*-*-*-*-* . .* INDEP *. NO .* tIOLD *. YES 
* UPDATE '* 
* COCR * • • **********>lC****** 

i: 
*****£2********** 
*IJHAOONl EJ* 
*-*-*-*-*-*-*-*-* * SUB 1 FROM NR * 
*OF RMNG CYL OVF* 
* TRKS If NEe.. * 
***************** 

X 
*****F 2********** *MOVE ADDRESS OF* 
* NEW OVERFLOW * 
* RECORD TO * * SAVE AREA * · . ***************** 

X 
*****G2********** * ADD ONE TO *' *NUMBER OF FULL * 
* CYLINDER * *OVERfLOW AREAS * * IF REQUIRED * 
***************** 

X 
****H2********* * RETURN TO * 

* CALL[NG * * ROUTINE * 
*************** 

*****J2********** 
... * * * * * SVC 36 * * 

...... X*.OVERFLOw AREA.* .......... x*. =YES .* .... . *. PRESENT .. * *. *C4 .* *...* *..* * •• * *.. .* * YES * NO 

x 

x 
***** 
*EF * 
* AI* .. . 

X 
***** *EE *' IJH$ER2H 

*****E3********** * MOVE LAST * 
* I 'NDEPENDENT * 
*OVERFLO~ RECORD* 
* A.DDRESS TO .. 
* SAVE AREA * 
**** ****** ***** ** 

X 
*****F3********** *1 JHACUOV EL* 
*-*- *-*-*-*-*-*-* * GET NE~ * * INDEPENDENT * 
* OVfi. ReD ADDR * 
***************** 

X 
*****G3********** · . * GET NUMBER ... 
*Of I NOEPENOENT * 
*OVERFLOW TRACKS* 
* • 
***************** 

X 
*****H3********** *IJHAODNI £J* 
*-*-*-..... *-*-*-*-* 
* SUB 1 FROM NR * *OF INOPNT OVFL * * TRKS I·F NEe. * 

, ***************** 

X 
*****J3********** • • * SAVE NEW * 

* H3* •• 
* IJHSER2 

****F4********* * ISAM ADD * * OEVLP P-BYTE * * SU8ROUT INE * 
*************** 

IJHACOVP X 
*****G4********** • • * GET POINTER * 
'" TO SEQUENCE * * LINK FIELD * • • ***************** 

X 
*****H4********** *" MOVE tONG * 
*- SEEK (X'07-) * * OR HFAO SEEK * 
*(X'lB') CCw UP * 
*COQE TO P-BYTE * 
***************** 

X 
****J4********* * RETURN TO " 

*****Jl********** '* SET Reo TYPE '* 
* AND OPERATION * *' INDI CATOR TO * _ •• x* * FREE DATA '* * *OVERFLOW RECORD* * ,cALL ING * * WRITE DATA ." 
* RECORD '* 
***************** 

X 
*****KI********** *lJHAIOQP EL* 
*-*-*-$-*-*-*-*-* .. : E~~bt T~t{T : •••••• 
* FOR ERRORS * 
***************** 

* * TRAC K * * * *IF REQUIRED* * 
***************** 

" ADDRESS * • • ***************** 

:x .................................. : 
x 

****K2********* * RETURN TO * * CALL ING " * ROUTINE * 
**************" 

* ROUTINE * 
*************** 

****A5********* * ISAM ADD * * GET COCR ADDR * * SUBROUTI NE * 
***'************ 

IJHACLTI X 
*****6S********** * GET LAST * 
* PRIM.E DATA * * RECORD * * ADDRESS * · . ***************** 

X 
*****C5********** • • * GET ADDRESS * * OF COCR * · . · . ******** ********* 

i: 
****05********* * RETURN TO * 

* CALLING * * ROUTINE * 
*************** 

****E 5********* * ISAM ADD " * MOVE ,POI NT ER * 
* SUBRoun NE * 

*************** 

IJHAA41 X 
*****f ~********** * MOVE 10-BYTE * * POINTER FROM *-
* IJ.HA('lIN TO * 
*lOREAL+8+KEYLEN* 

• * ***************** 

X 
****65********* * RETURN TO * * eALLINb *-* ROuTI Nt * 
*************** 

****H5********* 
"" ISAM AOD * * UPD Reo -COUNT * * SUBROUTl Nf:: * 

*************** 

IJHACUPP X 
*****J5********** * ADD .oNE TO * 
* PRIME DATA * * RECORD * 
* COUNT * 
• * ***************** 

X 
****K5********* * RETURN TO * * CALLING * 

* ROUTINE * 
*************** 
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****Al******t:** 
'" TSAM ADD '" 
,., BUILD '" * SUBROUTINE * 
***.**"'*****.** 

I JHCBlOl X 
*****61 *****.*.** '" GET ADDRESS * 
* OF CCW '" 
'" BUILD AREA '" * IN OTF TABLE * • • 
***************** 

IJHCLOPX X 
*****c 1********** 
'" GET OATA OR '" 
'" TIC POINTER * 
'" FROM BUILDER '" 
* CONTROL CODE '" • • 
***************** 
**** · '. * 01 *<-x". 

* * **** • 
IJHCTICR X 

*****01********** 
'" GET ADDRESS '" 
'" FIELD FOR TIC '" * INSTRUCTION '" * OR OAT A * 
'" AREA ADDRESS '" 

***************** 

IJHCSTRE X 
*****El*·******** * STORE DATA '" 
'" AREA ADDRESS '" * AND OP CODE * 
'" IN CCW '" • • 
***************** 

X 
*****Fl********** 
'" MOVE FLAG '" * BITS FROM '" 
*BUIlDER CONTROL* 
* CODE TO COl '" • • 
***************** 

X 
*****Gl*****.**** 
• * * STORE OAT A '" 
'" LENGTH IN * * ccw * • • ***************** 

****A2********* * ISAM ADD * * RECORD LIMIT * * SUBROUTINE * 
*************** 

IJHACOTR X 
*****B2********** * MOVE HIGH * '* RECORD NUMBER * 
* ON PRIME DATA * '* TRACK TO * * OTF TABLE * 
***************** 

x .'. 
C2 *. .* *. .* SHARED *. NO 

****A3********* * ISAM ADD * 
*SET UP POINTER * * SUBROUT INE '" 

*"'*"'*********** 

**** • . '. * B3 *.X. 
* • 

"'*** • 
I JHAENT X 

*****83********** * MOVE 'HR' OF '" 
'" FIRST PRIME * 
* DATA RECORD * 
*1 N CYli NDER TU * 
*SEEK/SRCH ADO. * 
************"'**** 

X 
*****C3********** * SUBTRACT ONE '" 
* FROM SEARCH * *. TRACK .* ..... . '" ADDRESS '" *. .* *. oo* 

* •• * * YE S 

X 
*****02********** * MOVE HIGH * * RECORD NUMBER * * ON SHARED * * TRACK TO * * OTF TABLE * 
***************** 

x 
**** • • * 83 :t • • **** 

****F 2********* * ISAM ADD * 
*WR HE OVER EOF * 
* SUBROUTI NE * 
*************** 

X 
IJHACPD1 .*. 

G2 *. .* *. YES .* UNBLOCKED *. .... *. RECORDS .* 
*. .* *. .* * .. * x 

• NO 

'" kECURO * * NUMBER * 
******"'***"'''''''**'''* 

: ...•..• ..• x: 

x 
****03******** * 

'" RETURN TO '" * CALLI NG * 
'" RounNE * 

*************"'* 

*****E3********** 
*IJHCBLDl EK* 
*-*-*-*-*-*-*-*-* 

.... X*BUllD COl CHAIN* 
* TO "'RITE DATA '" 
'" RECORD * 
************"'**** 

X 
*****F3*****"'**** * SET RCD TYPE * 
* AND OPERAT JON '" 
'" INDICATOR TO * 
* WRITE OAT A * * If REQUIRED * 
*******"'**"'****"'* 

X 
*****G3 *"'*"'****"'* 
*IJHAIOPH EL* 
*-*-*--*-*-*-*-"'-* 
'" EXCP, WAIT * 
'" AND TEST * 
'" FOR ERRORS * 
**********"'**"''''** 

**** . . 
* A4 * • * 

*"'** 

IJHAA33 X 
*****A4********** *MOVE SEEK AODR * 
* (CCHHR) INTO * 
*COUNT FIELD FOR* 
* PRESENT EDF * 
* RECORD 10 '" 
*****"'*****"'*"''''** 

I JhAA34 X 
*****B4**"'******* * MOV E COUNT '" 
* FIE:lO FOR '" * PRESENT E:Of '" 
'" kECURD TO '" * WAR EAl * 
"''''*'''***'''*****'''*** 

X 
***"'*C4********** 
*IJHCMOVE EH* 
*-*-*-*-*-*-*-*-* * MUVE KEY AND * 
*~CD fROM WORKl * *' TO IUAREAL '" 
*"''''****'''********''' 

X 
*****04********** *iJHCBLDl EK'" 
*-*-*-*-*-*-*-*-* 
*BUILD CCW CHAIN* 
'" Tu WRITE DATA * 
* RECORD '" 
**"'**"'*'" "'* "'''' "'**"'''' 

X 
*****E4********** * SET RCD TYPE * 
'" AND DPERAT ION '" 
'" INDICATOR TO * * WRITE DATA * 
'" IF REQUIRED * 
****"'*"''''''''''*''''''**** 

X 
*****F4********** 
*IJ HAIOPH EL* 
"'-*-*-"'-*-*-*-*-* 
'" EXCP, WAIT * * AND TEST * * FOR ERRORS * 
"'***"'*"'********** 

X 
*****G4********** 
*IJHACUPD El* 
*-*-*-*-*-#-..... *-* 
* AOD ONE TO * * PRIME DATA * * RECORD COuNT * 
"'*"''''************* 

****A5********* * I SAM ADD * * GET KEY/PTk * * SUBROUTl NE * 
*************** 

I JHACBKI X 
*****B:'>********** * MOVE: KEY UF :« * LAST RCD UN * * PRIME OATA * * rOAREAl '" · . *"'*************** 

x 
*****C~******:«*"'* :« MOVE lQ-BVTt: * * POINTER TU * * PRIME DATA '" 
:« nUCK TO * 
* IOAREAl * 
*"'***********"'*** 

X 
****05********* * RETUkN TO * * CALLI NG * 

* R(JUTI Nt; * 
"'************** 

****E5********* * ISAM ADD * *EXCH. KEY DATA ,. * SU8ROUTI NE * 
*************"'* 

JHAASHF X 
*****F5********** • • * INITIALIZE '" 
'" REGI STER 8 '" * TO 256 :« · . ***************** 

IJHAA44 X 
*****G5********** * SUBTRACT * 
'" 256 FROM :« 
*NUM6ER Of I:WTE.S* 
*TO BE EXCHANGED* 
* * ******"'********** 

**** • • * A4 * . . : X .............. .. 
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IJHCBH98 X 
**Hl******* * TURN OFF * * DATA AND/OR '* * COMMAND ,., 

*CHAINING BIT * 
* IN DTF * 

*********** 

IJ HCE99 X 
*****Jl********** * UPDATE TO * * NEXT BUILDER * 
* CONTROL CODE * * FIELD * • • ***************** 

x .'. 
Kl * . 

**** 
i< 

*****H2********** • • * MOVE ALL * 
*REQUIRED VALUES* 
* A.ND A.REAS * • • 
****"'****"'******* 

i< 
*****J2********** 
*1 JHCMOVE EH* 
*-*-*-*-*-*-*-*-* • * MOVE LOG RCD * •••••• * FROM WORKl * * IOAREAL+8+KL * 
*****"'*********** 

• * *. ****1<2********* .* END OF *. YES * RETURN TO * *. ccw .. * ......... X* CALLING * *. STRING .* * ROUTINE * 
*..* *************** 

* •• * 
• NO 

X 
***'" • * * 01 '" * • • *** 

DCS/VS LIOCS Volurre 3 DAM and ISAM 

X 
"'**"'*H3**"'******* *IJHACUPD EL* 
*-*-*-*-*-*-*-* -* 
'" ADD ONE TO * 
'" PRIME DATA '" * RECORD COUNT * 
************"'*"''''* 

:X ............................ : 
x 

****J3********* * RETURN TO * 
* CALLI NG * * ROUT INE * 

*************"'* 

IJHAA43 X 
*****H5********** 

• * * EXCHANGE * * TWO 256-BYTE * * AREAS * • • 
******"'*********'" 

I JHAA45 X 
*****J5********** * ADD 255 TO * • * NUMBER OF * ....... * BYTES TO Be * 
* EXCHANGED * * • 
***************** 
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****Al ********* * ISAM AOD * 
: ~~Hbu~m : 
*************** 

lJHAIOOP X 
*****81*·***··*** *lJHCEXCP EH* 
*-*-*-*-*-*-*-*-* 
* * *' EXCP * - -***************** 

** •• A2********* 
- ISAM ADD -
:EX~~h~B~r~rAIT: 
* •••••••••••••• 

IJHAIOPH X 
···*.&2********** *lJHCXCPH EG* 
*-*-$-*- .......... *-* 
• EXCP AND ., 
., HOLD ,.. 
* • 
***************** 

:X •••••••••••••••••••••••• : 
x 

*****Cl ********** ,. ., ., ., 
., * SVC 7 * * .,., WAIT .:It 
., *IF REQUIREO. * ., ., ., * 
***************** 

.... 
* * '* 02 * * • 
**** 

x .*. 
01 *. IJHACITX X 

• * * • . * EOF *. NO *. SENseD .* ..... 
*. .* *. .* * •• * * YES 

x 
***** *EE * * 04* 

IJHACITF X 
. -* IJHCERRT 

*****E1*****.**** *lJHAPRMl EN. 
*-*-*-*-*-*-*-*-* * MODI CCW • * C IF * * ARY * 
*** ****.** 

*****02********** *IJHAA14 El • 
*-*-........ *-........ *-* '* ADD ONE TO * 
* RECORD NUMBER. 
* * ***************** 

x 
***** 2********** '* ATEO '* 
'" ROM * * ARCH * *AOO TO '* * 0 BlE * 
***************** 

X 
IJHACITI .*. IJUNBLK X 

F1 *. • * *. .* FIRST *. NO 

*****F2********** *IJHACPDl EK* 
*-*-*-*-*-*-*-*-* * WRITE OVER * * EOF RECORD * *. TIME EOF ..... .. *. SENSED .* *. .* * •• * * YES 

X 
*****Gl********** * REC.ALCULATE ., * NUMBER OF * 
-RECORDS lEFT 01'4* 
.TRK USING lAST * * PO RCD AOOR * 
***************** 

ic 
***** *EA '* * G4* • * 

* IJHAPRM7 

x 
**** • • * 02 '" - . **** 

- * ***************** 

X 
*****G2********** 
*1 JHACEDF El* 
*-*-*-*-*-....... *-* * WRITE NEW * '" EOF RECORD • 
• * 
***************** 

x .•. 
H2 *. .* *. NO.* HOLD *. ••••• =YES .* 

x 
***** *Ee * • H3* 
* • 

*. .* *. .* * •• * * YES 

-IJHSFRZ X 
*****J2********­*IJHCMCAl EH* 
*-*-*-*-*-......... *-* 
'" GET LOG UN IT * * NUMBER USING * 
'" M NUMBER '" 
*"'**"'*******"'**** 

x 
***** *EF * * AI* 
* * * IJHSERZH 

****A3******'*** * ISAM ADD * 
'" EOf '" * SUBROUT INE * 
*************** 

I JHACEOF X 
*****83 ********** 
*IJHACUPO El. *-*-.............. *-*-* 
• AOD 1 TO lAST • * PO RCO NO. '" *GET EOF RCD 10 * 
***"'*******"'***** 

** **AIt*****"'*"'* * ISAM ADD * * UPDATE * 
* SUBROUTlNE * 
*************** 

IJHACUPD X 
*****B4********** * GET HIGH * 
• RECORO NUMBER • 
* ON PRIME * 
* OAT A TRACK • • • ***************** 

*.**AS********* * ISAM ADD * * UPDATE OVFL • 
• SUBROUTI NE • 

*****.****** •• * 

IJHACUOV X 
**·.*B5·*·******* 
• GET HIGH • 
• RECORO NUMBER • 
• ON OVERFLOW * * TR.ACK * • • .******* ....... ** 

x 
. . ••••••••••••••••••••••••• x. .*. I JrlACOOF 

C3 *. *****C4********** • * *. *'IJHCBlDl EK* 
• * EOF *'. NU *-*-*-*-*-*-*-*-* *. lOON NEXT .* ........ X*SUILD cew CHAIN*' *. TRACK.* X * TO WRITE NEW * 
*..* * EOF Reo * *. . * *******.********* * YES 

IJHAA19 • 
I JHACACH X 

*****03********** *ADJUST CYLINOER. * NO. IN * • SEEK/SEARCH _ 
* AOOR TO SKIP * 
*' VTOC * 
***************** 

IJHAA17 X 
*****E3********** *IJHAENT EK* 
*-*-*-*-*-*-*-*-* 
*GET POINTER TO • 
*FIRST DATA RCD • 
-ON CYL lESS ONE. 
***************** 

I JHAA16 X 
*****F3********** *IJHACUPD El. 
*-*-*-*-*-*-*-*-* • 
• GENERATE EOF ••••••• 
*' RECORD 10 * • • **** *.** ******* ** 

****G3********'* * ISAM ADO * * KEY PADDING * * SUBROUT INE * 
*****.********* 

I JHAJZ9 X 
*****H3 * .******.* • GET PTER TO • *FI RST POS IT ION * * AFTER KEY IN * 
• WORKl • 
* * **"'***'*********** 

X 
*****04********** *' SET R 0 TYPE * * AND ION * 
• INOI TO * * WRI A * * IF EO * 
***************** 

X 
*****E4********** *IJ HCEXCP EHO 
*-*-*-*-*-*-*-*-* 
: EX~~~O~~AD : 

• * ***************** 

x 
*** **F4**.** *** ** _ IJ HCMCAl E f1* 
.-*-*-*-*-*-*-.-* 
• GET lOG UNIT • 
* NO. USING M * * NUMBER * 
**********.***.** 

X 
*****G4********** ,*IJHCERRT EE* 
*-*-*-*-*-... *-*-* * TEST FOR * * ERRORS * - . ****.************ 

*****H4*!******** 
* * • * * * svc 36 * * *' * FREE DATA *' * *' * TRACK • * 
* *' • * ***************** 

x • •••••••••• X: ... 
J3 *. .* *. .* KEY *. YE:.S • *. IN WORKL .* ..... . *. PADDED .* *. .* * •. * * NO 

X 
****K3********* * EXIT TO * * ADDRESS IN * 

• REC, 8 * *'***'*********** 

X 
****J4********* * RE:TURN TO • *' CALL INu * * ROUTINE * 
*************** 

lJHAA13 i< 
*****C5*** •• ***** * POINT TU • * NEXT FIELD * * IN RCO 10 TO * ••.• * BE UPDATED * * • **"'***********.** 

***·ES********* * ISAM ADO *' 
• AOD RECORO * * SUBROUTINE • 

****.** ••• * •• ** 

:x .......... : 

IJHAA14 i< 
*****F5********** • • 
* AOD ONE TO * * RECORD 10 • * fIELD * • • *.***.*********** 

i< 
****G5********* *' RETURN TO * * CALUN~ * * ROUTINE '" 
****.*****.* ••• 
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****41··******* * ISAM ADO '* 
• I NSeRT RECORD • _ SUBROUTINE • 

*************.* 

X 
IJHACOBK .'. 

Bl *. . * *oo 

**** > • ,. A2 * · .. **** 

X 
*****A 2***_****. .. .. 
.. GET POI NTER .. 
* TO START • 
• OF TABLE 3 > .. . 
*********. ****.** 

IJHAF29 X 
*****S2********** 
• GET POI NTER .. 

oo* PRIME *. NO .. TO LAST .. *. DATA IN •••••• .. PHYSICAL • 
... CORE ACD .* *. ..* * •. * * YES 

**** • *. * C1 •• x. 
* • .*.. . IJHAOl'l X 
****·Cl****** •••• • • - GET BLOCKING • * FACTO~ .. • • · -.***.************ 
**.* * '. *' 01 *.x .. 

x 
**** . .. * A4 • • • 
**** 

* RECOR[) COUNT * 
• IF REQUIRED * 
***************** 

IJHAG2'i it 
**e2******* .. TURN ON .. 

*END Of TRACK .. 
.. INDICATOR • 

*1111 DTF TABLE' 
.IF REQUIRED> 
**.******** 

*.** · .. ,. 02 *.x. 

**** > • 
* A3 • * • 
**** 

[JHAE29 X 
*****.1.3********** 
: NE~~I~kIgAl : 
.. RECORD .. 
• [N BLOCK • 

• * **.************** 

x .>. 
83 *. .* * . 

**** • • 
.. A4 * • * ••• * 

lJHACDBK X 
*****44***··***­• • 
• &ET blOCKING • 
• FACTOR _ • • * • *.* .. ****** ••• *** 
.* .. · '. : B4 :.X. 

**** • IJt1ACLOP X 
*****8 *****.*.* 
.. GET ERS * .. * END OF *. NO >TOI AL' *. BLOCK .* .... .. AND Kl *' *. •• 

*. .* * •. IIE * YES 

X 
*****C3 •• ··****** 'SUBTRACT L ENGTH* 
:OF TbO~6~~~ ~80 : 
• LAST LOGICAL * * ReD .. 
***************** 

i ••• * • • .. 01 • 
• • 
**** 

* KEY ... • • 
**********.****** 

x .0. IJHACBMP 
Cit .. • *****,5 ••• ***** •• .* KE.Y *. .. GET P'fR .. 

E •• * IN WORKL '. HI • TO NEXT • 
.. ••••• E~omAtN •• • ...... ·it .. x: L~~[~tbc~cD : 

x 
***** *EB * 
.. 02* . . 

*...* ,. .. 
•. •• *********.******* • LO 

• • * • .x ••••••••••• • IJHACDUP it **** .. **** • IJHACLOP X iJHAPRET X 
*****01*****·*·*. .GET PTR TO KEY .. 
*1 N WORKL AND TO_ 
• KEY OF lOG .. 
.. RECORD .. • • ***.*.*.* •••• **.* 

x . '. 
El *. . * KEY *. 

*****02********** *1 JHC [I'll T EGO *-.-...... *-..- ........ 
• RESTORE .. 
• REGI STERS .. .. . 
*.**** **** * •• **** 

X 
****E2********* 

EQ .* IN WORKL *. HI .. RETURN TEl * 
.. • '. EQ KEY IN ...... - CALLI NG • 

i( 

***** ·EB .. 
.. C2* .. . 

*. rOAREAL .* .. ROUTINE * *. .* ******** ••• **** * .. * * LO 

IJHAC29 X 
*****Fl******··** 
*IJHAASHF EK-
*-*-*-*-*-*-*-*-* • EXCG IOAREAL > 
.. AND WORKL .. *' LOGlCAL ReDS '" 

***************** 

X 
*****Gl********** 
*1 JHAJ29 EL* 
*-*-*-*-*-*-*-*-* *' DETERMINE IF * 
> KEY IN WORKL • * IS PADDED * •••• * •• * •••• * •••• 

x . '. 
HI *. .* *. .* KEY .... NO .. *. PADDED .* •. x. *. .* *. .* * •• * * YES 

X 
*****Jl********** .. SUBTRACT * * ONE FROM ,. 
.. BLOCKING * * FA.CTOR * 
* " ************* ... ** 

x 

x 
**** .. * *' A3 *' .. . 
**** 

.*. IJHASZ9 
Kl •• *****K2********** .*.. .. PAD KEY * .* END OF *. NO * OF NExT .. *. SLOCK .* ........ X*LOGICAL RECORD. *. .* * WITH X'FF' * *..* ,. "" 
*. .* *****""*********** * YES 

x 
.*** • • * A2 * • * 
**** 

x 
**** • • * 02 * • • 
**** 

X 
*****03********** * SUBTRACT * 
> ONE FROM • 
o NUMBER OF 0 
• RECORDS READ > 

• * * •• **** •••• ****.* 

x .0. 
E3 •• .* NO. *. 

.. YES.* OF ReDS *. .. .... *. TO BE READ .* 
'. EQ 0 •• *. .* * •• * • NO 

IJHAH29 X 
*****F3********** 
• UPDATE POINTER * 
.. TO LOG RCD .. 
.. BY 8+KEY LNG * 
.. + LOG RCD LNG .. 
* • 
************.**** 

X 
*****G3********.* 
.UPDATE POINTER * 
• TO PHYSICAL RCDO 
> KEY BY KEY * 
.. LNG+ BL OCK '* 
'. 5 !ZE+8 .. 
**************** • 

x 
*-*. • • .. Cl .. • • **** 
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it 
*****04********** .IJHAASHf EK-
*-*-*-*-*-*-*-* .... * EXCHANGE .. 
• WORKL AND • * IOARE:AL .. 
***************** 

X 
IJHAA28 .- • 

Elt * • .* *. 
.' KEY m '. NO • 

*.*. p~gS~b .*.* ...... . 
•• ..* * •• * • YES 

[JHACPAD it 
*****F4********" * SUBTRACT • 
.. ONE fROM * * BLOCKING • 
.. FACTOR * .. . 
***************** 

it 
**G4.****** 

o _ 

• * R~~O~R2~ * • 
• [NDICATORS > • • 

*********** 

X 
*"****H4***.****** * GET POINTER • 
.. TO KEY OF * * NEXT LOGlCAL *" * REtORD,. PAO * 
.KEY WITH X'FF' • 
* •• **** ... ******** 

I JHAA29 X 
*****J4********** 'IJHCBLDl EKOO 
*-*-*-*-*-.-*-*-* 

.-. 
05 *. •• *. .* END OF *. NO *. BLOCK .* •••• *. •• 

*. .* * •. * * 'tES 
it 

**** .. . 
.. 84* . -

it 
*****es********** .IJHCBlDl EK* 
*-*-*-*-*-*-*-*-* .. BUILD CC.W • 
• CHAIN TO RE- • 
.. WRITE RECORD '* 
.*******.*.****** 

it 
*****FS********** OIJHAIOOP fl • 
.-.-.-. .... *-*- ..... -* 
• EXCPt WAIT * * AND TEst ., 
• FOR ERRORS .. ..** ...... * ....... 

X 
****G5********· 

.. RETURN TO * 
• CALLING • 
• RTN+4 * .***** •••••• **. 

·****J5********** 
.IJHACUPP EJ* 
*-*-*-*-*-*-*-*-* 

* •• * 

.. BUILD CCW • .. •• x* UPDATE * 
• CHAIN TO * 
.. REWRITE Reo * 
***************** 

X 
*****K4********** *IJHAIOOP EL* 
*-*-*-.-*-.-*-*-* • : ~~b' T~~tT : •••••• 
• FOR ERROR S .. 
**.********.t:***** 

* PRIME DATA * * RECORD COUNT * 
*************** ** 

X 
****KS********* * RETURN TO 0 

• CALLING * * ROUTINE .. ..***.*_.* •••• 
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• ••• SI ••••••••• 
• ISAM ADD * 
*MDD. CCW CHAIN * * SUBROUTINE * ............... 

X 
IJHAPRMI .*. IJHAPRM2 

• *~~COROs*. :*;;rc~~M:~:*~~*: 
.... LEFT ON TRK*. YES • RECORDS TO BE • *. GTE MAX. l~ .* ........ x* REAO EQUAL TO .. *. STORAGE .* 'MAXIMUM NUMBER * *..* * IN STORAGE * .... .* *** •• ***** ••••• "'. • NO 

"***0 .! •••••••• 
* ER Of * * BE * * TO * *NU DS .. 
* L fliCK * •••• .* •••• 

X .*El······· .. TURN OFF .. * COMMAND * * CHAINING FLAG * *' BIT IN READ .. 
• CCW CHAIN * ••••••••••• 

ic 

ic 
****02********. * RETURN TO * 

'" CALLING * 
• ROUTINE * 
*** .... ******** 

.*. IJHAPRM3 
Fl •• 

_."'·VERIFY ."' •• tID *.*.=Fi~:='~*** *. SPECIFIED •••••••••• X* fALLING • *. .* '" ROUTINE * *..* *.* •••••••••••• 
* •. * 

'" YES 

X 
.*G 1 * •• ** •• * • • MODIFY • * WRITE .. 

.. CCW CHAIN .. • • 
*********** 

X 
****Hl*******.* : REler~N~O : 

* ROUTINE .. ••••••••••••••• 

****A3********. * ISAM ADD • 

: s~~~fuJm~ : 
••• ************ .NO 

X 
IJHSKERR .'. 

B3 *. .* •. 
.*SEQUENTIAL *. YeS *. TYPE fILE .* •••• 
*. .* *. .* * •. * • NO 

x 
****. *EH .. * 84* 

x 
•• • IJHCMOVE .' . 

C3 *. ... *. ****C4********* .* SEEK *. YES • RETURN TO * *. ERROR .* .......• X. CALL ING ., *. .* ., ROUTINE .. 
*. . * *************** * •. * 'NO 

IJHRECAL X 
****·03********** * 8 CWS" * TO 10 .. 
.. EQ TO .. 
.. T IN .. 
.. ANNEL .. 
*****. *********** 

x ._* *E3******** ** • • 
: La2~Ik~EK : 
.. ccw .. 
* • ********* .... **** 

X 
***F3 ******** **** 

svc 0 .. 
EXCP • 

***************** 

X 
.****G3********** .. .. .. .. 
:: ~XIT7 :: 
.. .IF REQUIRED. * 
*' * .... 
***************** 

X 
***'*H3********"* .. RETURN TO .. 

.. CALLING * * ROUTINE • .* ••••• *** •••• * 
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****AI********* • • *' $$ BINOEX * • • 
*************** 

X 
*****81********** *' CALCULATE * *' NUMBER OF *' 
* CORE INDEX * 
* ENTRIES '* • • 
***************** 

X 
*****C1********** 
1< *' SVC 26 *' * * DO PROTECTIClN * *' *CK ON INDEX* *' * IN CORE SECT* *' *' *OF OfF TBl *' *' 
***************** 

x .*. OUT 
1)1 *. .* *.. ****D2********* .* LESS THAN *. YES *' SVC 11 '* *. 3 ENTRIES .. * ......... eX* TO PROBLEM * *. .* *' PROGRAM *' 
*..* *************** *' ... * • NO 

x .*. FIRST 
El *'.. *****E2********** .. *' >1<.. *' SET KEY *' .. *' FIRST *. YES +: OF 1ST CORE *' 

*.TIME THROUGH .. * •••••••• X*ENTRY POSITION *' *. TRANSIENT.* *' TO ZERO *' 
*..* *' *' 

*.. .* ***************** • NO 

X 
*****F 1 ******** ** *' MOVE KEY OF *' 
*HIGHEST ENTRY-I* * TO FIRST CORE *' *' INDEX ENTRY *' *' POSITION * 
***************** 

X 
*****F2********** * GET CYLINDER * * INDEX START * * ADDRESS AND * * SET R=l * • • 
***************** 

:x ................................... : 
x 

INDSKIP .*. 
G1 *. .* *. .* INDEX *. NO *. SKIP OPTlO~ .* .... 

*.SPECIFIED.* 
*. .* * .. * * YES 

X 
*****H1********** 
*BU I LDER FB* 
*-*-*-*-*-*-*-*-* 
*BUILD CCW CHAIN* 
*TO SK IP NEC CYL* 
* INDEX ENTRI ES * 
***************** 

X 
*****Jl********** * GET POINTER * 
*AND KEY LENGTH * 
* AND BUILD * 
* ALL REQUIRED * 
* CCW STR INGS * 
***************** 

**** 
* '. * Kl *.X. • • 

**** .. 
EXWT X 

*****Kl*******O:** 
*EXCPWAIT FB* 
*-*-*-*-*-*-*-*-* * EXCP AND * 
* WAIT * · . ***************** 

x 
**** . . 

* A3 * • • 
***,* 

x 
**** . . 

* C3 * . . 
**** 

**** • • * A3 * • • 
**** 

x . *. .*.. CHAI NED 
B3 *. B4 *.. *****85********** .* MATCH *. .* *. * MOVE CHAIN * 

.. FOUND ON 1ST*. NO .* DUMMY *. YES *ADDRESS TO NEXT* *. ENTRY TO BE .* ......... X*. ENTRY .* .••..... X*CyLINDER INDEX * ... . *. READ FOR .* * .. CHAINED .* * ENTRY TO * 
* .. GROUP.* *..* * BE READ * * • .o* * ... * ***************** * YES * NO 

**** · '. * C3 *.X. * • 
**** • 

NOSKIP X 
*****C3********** * SUBTRACT * 
* 2 FROM NUMBER :+: * OF CORE * * INDEX ENTRIES * • • 
***************** 

**** *FB * • *' El *.oX. • • 
**** • 

GETMORE X 
*****03********** * INITIALIZE TO * 
:+: READ CYL INDER * 
* INDEX ENTRIES *' 
* INTO MAIN :+: 
* STORAGE * 
***************** 

**** 
*FB * . * E2 * .. X. * * .X ....... .... _ •• 
**** .. 

LOOP X 
*****E3********** 
:+: GET HIGH * 
* RECORD ON * * CYLl NOER :+: 
* INDEX :+: 
* TRACK * 
***************** 

DUMSTRK X 

x .*. NONFIRST 
C4 *. *****C5********** .* MATCH *. * GET ID Of * 

.o* FOUND ON *. YES * RECORO * *. 1ST RCO OF .* ........... x* PRECEDING * 
* .. CYLINDER .* * DUMMY CHAINED * 
*..o* * ENTRY * 

* •• * ***************** 
• NO 

SETMAX X 
*****04********** * SET RCD NO * * EQ TO HIGH * * RCD NO. FOR * 
* CYL INDER * 
* INDEX TRACK * 
***************** 

!>iO'v' EID X 
*****E4********** * MOVE UPDATED * * R CD 10 TO DTf * 
*TBL AS AODR OF * 
*NEXT CYl INDEX * * ENT. TO BE READ* 
***************** 

:X ............. .o ................ : 
OECREMNT X 

*****F4********** *' SUBTRACT 1 * 
* FROM * 

*****f3********** * GET * 
:+: RECORD NUMBER * 
* OF DUMMY * 
* I NDEX ENTRY * 
* IF REQUIRED * 
***************** 

......... * NUMBER * 

COMPARE X 
*****G3********** * CALCULATE * 
*NO. OF RECORDS * 
* TO BE * * READ * • • 
***************** 

BU! LD1 X 
*****H3********** * SET NO .. OF * * RCDS TO BE * * READ TO * 
:+: MAXI MUM VALUE * 
* IF REQUIRED * 
***************** 

BUI LD2 X 

* OF ENTRI ES * • • 
***************** 

SKI P 
*****H4********** * SH UP CCW * * DATA ADDRESS * 

*****H5********** 
*INCREASE START * * OF CYLINDER * 

: •• X:OP-~~gEcO~~*GS.: .o •• x* INDEX CORE BY * * NUMBER OF ,.. • • 
***************** 

:MTON x 
*** **J4********** 
*EXCPWAIT FB* 
*-*-*-*-*-*-*-*-* • 

* RECORDS READ ,.. 
***************** 

X 
*****J5********** * SET RECORD * 
,.. NO. TO I * 

x 
**** * • 

* Kl* . . 
**** 

*****J3********** 
*SUI lDER FB* 
*-*-*-*-*-*-*-*-* 
* SUllO CCW * * CHAIN TO CI * 
* READ * 
***************** 

* EXCP AND * ...... . * WAI T * · . ***************** 

* AND ADD ONE * * TO TRACK NO. * • • 
***************** 

BUMP X 
*****K3 ********** * UPDATE PTRS * 
* AND RECORD * * NO. TO BE *.o •••• .o * R.EAD UNTI L :+: 
* ZERO * 
***************** 

x 
***** 
*FB * * AI* • * • TEST 
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••••• • FA * *' J5* •• • 
TEST X 

*****A1*********. *ERRTEST FS. 
*-*-*-*-*-*-*-*-* * TEST FOR *' *' ERRORS *' * • ............... _. 

X ····*81·····*···· • CALCULATE • 
.POINTER TO OAT A_ * AREA OF *' *' LAST ENTRY *' * READ *' ........ ** •••• * •• 

x .*. OUT 
Cl •• 

• * *. ****C2*.****** • . * INACTIVE *. YES * S'tlC 11 • *. OR DUMMY .* .......... x* TO PROBLEM *' *. END ENTRY.* *' PROGRAM *' *..* _ ............. . 
* ..• 

• NO 

x .*. 01 *. .*.*:t02*.******** .* *. *' MOVE CHAIN *' 
.: *' c~~~~~o *:*!~~ .......... x:t?e'i~6~R T?N~~~T: *. ENTRY .* *' ENTRY TO *' *..* *' BE READ * * •. * ••••••••••••••••• 

:. NO 

X 
NOTCHAIN .'. 

E1 •• 
•• NO. OF *. .* AVAILABLE '. NO *. cvt INDex .* .•.• *. ENTRIES .* *.EQ 0 ._ 

* ••• 
• YES 

x ** ••• 
-FA *' *' 03· * • • 

GET~ORE x 
:***!~l=~%;~·*··: 
*' START OF *' *' INDEX CORE *' * BY ONE • *' ENTRY *' ••••• * •••• * ••••• * 

LOOPOFF X 
** •• *Gl *.***.*. ** 
• * • SET KEY * * OF HIGHEST * * ENTRY TO flS • 

* * *.******.******** 

X 
*·.*Hl**.**·* •• 

• SVC 11 * * TO PROBlEM • * PROGRAM * 
*****.*****.*** 

it 
*****E 2********** 
* * * INCREASE * * NUMBER OF • * ENTRIES B'I' 1 • • • ***************** 

x 
***** 
*FA * * E3* * • • LOOP 

****83********* * $$8INDEX * * BUI LO CHAIN * 
• SUBROUTINE • 

****.********** 

BUILDER X 
:**~:l~:~~:*6;**: 
*CYlINOER INDEX * * ENTRY IN * * DSKXTN TABLE * * • *********.** ••• *. 

X 
*****03********** * MOVE * 
*LOGICAL UNIT TO. * eca AND IBBI * * TO SEEK ADOR * 
* • ******.*******.** 

X 
*****E3********** * • * BUILD * * CCW CHAIN * 
* * * • •• **** •• ****.**** 

X 
****F3********* * RETURN TO * * PROBLEM * * PROGRAM * 
*************.* 

****84********* * $$BINOEX * 
* INPUT IOUTPUT • * SUBROUTINE • * •• **.***.***** 

EXCPWAIT X 
***C4************ 

svc 0 * 
EXCP • • 

****.************ 

X 
*****04********** 
* * * * * * svc 7 * * • * WAIT * * * *IF REQUIREO* * 
* * * * **********.****** 

X 
****E4********* 

.. RETURN TO * 

.. PROBLEM * 

.. PROGRAM * 
****.* .. * .. ****** 

****F4********* * $$BINOEX * * ERROR TEST * * SUBROUT INE *" 
*.****** •• ***.* 

X 
ERR-TEST .*. OUT 

G4 *. **G5******* .* READ *. * TURN OfF * .* ERROR OR *. YES * INDEX-IN- *" *. NO RECORD .* •.••...• x* CORE BIT IN * *. FOuND.* X * DTF TABLE * 
*..* * * * •• * ** .. ******** 

• NO 

x .'. H4 *. .* EOF *. .* INDICATOR *. YES • *. ON OR WLR .* .•.... *. ERROR .* *. .* * .. * • NO 

X 
****J4********* 

.. RETURN TO * * CALL ING * * ROUTINE * 
*****.****.**** 

X 
****H5********"* * svc 11 * 

• TO PROBLEM * 
• PROGRAM * 
... **.********** 
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****41 *.** •••• * 
'" ENT ERED FR(}fI! '" 
'" READ IiIIACRO '" 
* EXPANSION • 
**** •••• ****.** 

x .'. B1 *. ... * . • * HOLD *. NO *. "'YES .* ..... *. *A2 .* *. .* * •• * * YES 

**"'* ·FO * .. 
'" G3 *_X. • • *.** X 
*****Cl********** * * • 1(1 * * svc 36 * * 
1(1 *FREE INDEX lie 1(1 

1(1 * TRACK * * * * 1(1 * *.****.* ••••• *.** 

'A2 
m~8N~Ai~~spm~~f8~ 
ODES NOT A1'PEAR IN AN 
ASSEMBLY LISTING. 

**** • • * 02 * • • **** 

·A4 

****C3********* 

F CODE : TYPE OF INDEX ENTRY: ROUTINE : I.OCATION : 

: '555550NN': ·NORMAl.·· ............ :· micERc':' Fe· ...... • 
: '55i500NN': ·ouMliiOENTRy,!ENo .. • .. :'ijHREliiii .:oFF········ 
:. 50i1iioilN': 'DUHHy'ENiIH';;HAiNEo' :·jjr.RCERc·: ·Fc .... •• .. 
~ '"o5iioONN'":· iNlei iVE '"ENTRy······ :·jjHRERRR·: '"Ff·1O •••••• 
"NN,!,!i5;MASTeR'iNDEx'" ............................... . 

OI-cn INDER INDEX 

•••• • • .. C4 .. • • 
**** 

**.* • • * cs .. • • .*** 

IJHRSAlT it 
**C5******· .. J'URN ON .. 

• I SAM RETRVE • 

*****C4*~******** 
.. MOVE NEXT *' 
• INDEX ADDRESS. 
.TO SEEoK/SEARCH • * tIC s~~~TE~Ex~ * .. • SEEK CHECK 0 

.. SUBROUTiNE • 
• *lI! * ..... ***** *' 
.*** .. ' . .. D3 *.x. · '. **** • 

• AODRESS • • • •••• ************* 

x 

• lJHCNTSW • • • .******.** • 

it X IJHRSRCH X IJHRCERC X . -. .-. **01 •• ** ••• • • '" SET INDEX 1(1 
1(1 TRACK HELD 1(1 

'" TO ZERO * • • ***"'***"'.** •• *... .. 
*FD * .X ........... . * G3 *.x. • • ••• * 

tJHRREAO .*. 
Ei *. • * *. 

.:* R~~~kY *=*~~ ... 
*. *A2 .* *. .* * .• * * YES •••• * *. 

1(1 Fl *.X. 
* '. .*.* *****Fl.~******** 
* * 'SAVE POINTER TO' 
• SAVE AREA * * IN REGISTER 0 1(1 

• * *****."'*"'*** •• "'.'" . . .x ••••••••••• 

X 
*****Gl *** •• *."'.* >IJHCINIT EG* 
*-*-*-*-*-.-*-*-* * I NITlZE PTR .. 
1(1 TO PARTS OF * 
• DTF TASlE • 
***************** 

X 
··Hl·*** •• * * TURN OFF * 

• OVERFLOW • 
• KEY sns IN • * OTF TABLE * • • *********** 

X 
**Jl******* '* TURN ON * 

• READ KEY • * BIT IN OTF * * TABLE * • • **********. 

X 
*****Kl ********** *IJHCBL02 FJ'* lIC ..... -*-*-*-*-*-lIC-* * BUlLO CCW '* 
*CHAIN TO SEA"CH* 
.. Ml OR CI * 
***************** 

x 
**** • • '* D2 * • • **'*. 

*.***02**-******· 'IJHCERCA EGO *-*-*-.... :to-'*-*-*-* • MOVE INDEX _ 

:SEm~T A~gRhs : 
***************** 

X 
'*****E2********** • • : ~mm'Y5 : 
II: KEYARG * · -***************** 

x . *. 
f2 *. . * *. .* ERREXT *. NO 

*. =YES .* •••• *. *Al .* *. .* * •• * * YES 

i< 
*****G2********** • • 
: SAYi03~~ S~REA : 

• • • • 
*****'************ 

*i******** RCD TYPE' 
PERATION * 
ATOR TO * 

MASTER • 
• NOEX * ********* .... **** 

i< 
• *. 

JZ *. . * *. . .* MASTER *. YES. *. lNOEX •••• X. *. PRESE'NT .' *. .* * .. * -NO 

X 
*****K2********** 
• SET ReD TYPE • 
• AND OPEoRAflON • '* INDICATOR TO * * READ CYLINOER .. * INDEX '* 
***************** . . .x ••••••••••• x .. _ .. 

• • '* '03 * .. . 
**** 
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·*03******'* 
.. TURN ON .. 

** s~Q~TE~Ex~ *. 
* IJHCNTSW * 
* > * •• *.**.*** 

Olt *. .* NEXT *. 
•• SEARCH *. YES *. ON TRACK •••••• *. INDEX .* *. .* * ••• 

• NO 
x 

**** • • 
If< CS * • • 
**** 

X IJHRcXSL X 
*****E3********** *IJHCXCDR EGO 
*-*-*-.-*-*-.-*-* 
• SEARCH MASTER' 
• OR CYLl NDER • * INDEX .. 
***.*.*********** 

x 
• > • 

F3 *. . * •• .* SEE1< *. NO *. CHECK .* •••• 
'. REQU IRED • > *. •• * .• * .. YES 

X 
*****G3**·******· * • 
• GET IOAREAR .. 
>COUNT FIELD FOR' * SEEK CHECK • 

• * **.************** 

X 
.****H3********** 
'IJHSKERR EN' 
*-*-*-*-*-*-*-*-* 
• lEST FOR • 
* OVER/UNDER * * SEEK .. 

***************** 

x .* • 
J3 •• 

.* * . .* *. YES •• SEEK ERROR ...... *. .:It *. .* * •.• o NO 

X 
**1<.3******* 

.. TURN OFF * 
• SEEK CHECK .. 

.. * l~~l~s:T .. * . .. 
*-******** 

K ..** • * .. t4 * * • ._-

it 
**** • • 

.. Fl * • • 
**** 

:**Gef4F*!o~:*·*: 
• FROM SEARCH • 
• ADDRESS. • 
• SEE fIGURE • • • 
***************** 

X 
*****F4*********. 
• GET AOORE SS • 
• Of ROUTINE * 
• PROCESS ENTRY * * TYPE. SEE .. 
.. TABLE *A4 .. 
****** ... **.***** 

it 
•• *** •• • 
• A4* •• 

* 

D5 ... 
.* *. 

.' ERR EXT *. NO '*. -YES •••••• *. *A2 .* *. ... * •• * .. YES 

X 
.****e 5*********. * SET TYPE" 
• AND ATIDN * 
.. I TOR" 
* AD" * TRACK NDEX • .... *._ ..... ** ••• 

:X .......... : 
x .' . F5 *. 

•• TRACK *. 
.' INDEX REQ *. YES 

*. *~HgkEM~~~C~* •••••• 

*. .* * ..• 
• NO 

i< 
*****G5********** 
*IJHC8lDZ F J' 
*-*-*-*-*-*-*-"'-* 
-SUllO CCW CHAIN> 
• TO SEARCH • * TRACK INDEX • .**** ••••••••••• * 

x .*. H5 •• .* TRACK *. . .* HOLO *. YES. *. =YES •••• X. *. *A2 .* 
• ••.. *.* x 

.. NO * •• ** 

.. *fH .. 
• IJHRESCH* F4* 
X > > 

***** *' *FH .. 
.. G3* • • • I.IHR'ESCO 



Chart FD. IS AM RETRVE, RANDOM: WAITF Macro (1 cf q) 

* ••• 4 1 ********* .. tSAM RETRVE '* 
.. WAITF MACRO .. .. . 
• ********.* •• ** 

MO. 
*FG:(I • 
:(I F5 •• X. 
* * . *... x .0. 

Bl *. .• *. 

*A2 
ISMOD MACRO PARAMETER 
OPTION. DECISION DOES 
NOT APPEAR IN AN 
ASSEMBLY LISTING. 

. * ERR EXT ,.. YES *. =YES •••••• *. *42 •• *. .* * ••• * NO 

x 

it •• *. 
o * ., B4 :(I 

* • * ••• 
••• IJHCWATF 

C1 :(I. *** •• C2 ••• ******. • * *. :(I STORE USER .. .* ROONL Y •• YES 0 REG! STERS * *. =VES •••••••••• X* 2-14 IN .. *. *A2.* .. SAVE AREA .. *..* :(I .. 

:(I. .:(1 *******.** ••• **** • NO 

***. * • .. A3 .. • • 
**** 
x .•. 

A3 * • . * •. .* WRITE *. YES 
'. OPERATION •••••• 

*. .* *. .* * •• * • NO 
**.* • · '. .. 83 •• X. " .. 

x •••• * 
*fG * • S4* • • 

* 

**** .. * * 84 * . .. 
**** 

**** X iJHSER2 • 
IJHC.ATF X 

**63******* • • * SET FROM * * WAITF RTN .. * SWITCH • . .. 
* ••• *** .. ** 

X 
IJHWTFSK .*. 

C3 *. .* . • . • * NEED *. NO *. SEEK •••••• *. CHECK .* *. .* * •• * * YES 
i 

**** * * .. Gi .. • • .*** 

*****84********** * .. * SAVE RETURN .. 
• REGISTER 14 0 · " " . *.***.**.***** ... 

X 
*****(.4***·****** * ESTA8L IStl • * REGISTER H * 
.AS SECOND SAse. * REGISTER * • • **.**.**********. 

IJHCWATF X X ic 
lJHCWATB .* • 

D4 *. **·**01 ••• ******* .. 0 

: mfs¥m : 
.. 2-14 .. .. .. 
*.* ••• *.*.******* 

••• **03***.*****. .. . 
.. GET * 
.. COUNT .. * AREA .. .. .. 
.*.***** ........ . 

:x •••....••.•.••••••••.••• : 
x 

********.* ISH * .. • • . " ......... ** •• ****** 
**.* *FH" • 
:(I H3 _.X. 

" * ... * • 
IJHCWATB It ** ••• Fl********** 

• IJHCINIT EG* 
*-*-*-*-*-.-*-*-* 
:I~.\~Lfa :~A~~- : 
:(I OF DfF TABLE * 
************** ••• 

x • *. 
G1 *. • * *. 

X 
*****E3********** OlJHSKERR EN*' 
... *-*-*-*-.... *-*-* 
.. TEST FOR .. 
• OVER/UNDER .. 
• seEK • ***.**** .... ***** 

x .". 
F3 *. .* *. *' SEEK .. YES.* SEEK *. 

• CHECK 5W TO *X •••••••• *. GOOD .* 
.. ZERO, *' *. .* * .. *..* *********** *. • .. 
****' • .. .. 

* G2 *.X .. .. . 
** •• it 

**G2******· * RESET .. 

*NO 

x • * • 
G3 •• .* :fl. 

.* *. .* CONDIT ION •• NO 
•• NORMAl •••••• 

*. .* *. .* * •• * .. YES 

ic .*. 
E4 * .. .* *. • .UNRECOVERABLE. YES • *. I/O ERROR .* •. x. *. . • *. •• .... * 

" NO 

ii 

ic 
***** *FE .. 
.. &1* " .. 

" .*. I JtlEtotlT 
F4-- *. *****F5********** .* *. • .. .* ROONLY *. NO .. SAVE USER * 

•• =YES ."' •••••••• x* RE:blS1EkS * *. *A2.* .. 2-13 .. *..* .. • * •. * ••• * •• ***.******* .. YES 

IJHEtoNT ii 
*****&4***."**.** '" SAVE USER .. 

i .* •• 
• * • Hi .. • • • •• * .* CONDITION *. NO .. WAtTF • .*- KOLO *. ''0 .. REGISTERS * * 2-13 IN • * SAVE AREA * *. PtORMAl .* '" ••• .. seEK CHECK .. *.. =YES .* •••• *. .• *. .• * .• * .. YES .**. .. '. *' HI *.X. 

" ". .*** X 

x 
***** 
*FG*' 
.. 64* . .. 

* IJHSER2 

.. SWITCH TO * 
.. ZERO .. ••••••••• ** 

x .". 
H2 *. .* *. **··*Hl*·***·**** 

*IJHCINIT EGO 
*-$-::t0-4:-*-*-*-*-* 
*1 NlTllE POINT- .. 
.. ERS TO PARTS • 

.* HOLD *. NO *. =YES •••••• 

.. OF OTF TABLE .. 
**.*:fI.**» •• *** •• 

X 
***** ... 1****.****. *lJHCWAlT EE* 

*. *Jil2 .* *. .* * .• * 
" YES 

~ 
***.*J2********** . " *-*-*-*-.-*-*-*-* * WAIT ANI): TEST .. 
* SAVE INDEX • • * AOOFESS * .• x. 

.. FOR ERRORS .. .. .. 
**-*.****» ••••••• 

x 

.. ,. 

.. " ***************** 

~. .~ 
Kl *. 1(.2 *. 

~ ~ d ~ 

x 
***.* ·FE • 
* A3* " . • 

.* f-iOlO •• YES .* WRITE *. YES *. =YES .* •.•••••• X*.. OPERATION .* .... *. ·A2 .* *. ..* *..* *..* * .• * * .• * *NO .NO 
x 

* •• ** (ofF .. 

*. *A2 •• 
-.. .* * •• * .. YES 

i 
...*** ·Fe * .. Ct* . " 

" IJt!RREAD-b 

i x " Al"IJHSER2H ... 
.**" . .. * A3 .. ,. .. 
•• ** 

.... 
" " .. 63 * .. " .*** 

" 

x 
.**** *Fe • 
.. EI • •• • IJHRREAD 

· .. •• * .... ********** 

X 
*****H4********** 

• * .SAVE POINTER TOO 
.. SAVE ARt:.A IN * 
• REGISTER 0 * • • .**.* .... ** ••• **** 

x .... . .. 
.. HI * .. .. 
**** 
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Chart FE. ISAM RETRVE, RANDOM: WAITF Macro (2 of 4) 

254 

***** *FD * * E4* 
* * * 
x . *. 

B1 *. . * *. 

*B2 
ISMOD MACRO PARAMETER 
OPTION. DECISION DOES 
NOT APPEAR I N ASSEMBLER 
LISTING. 

NO.* RDONLY >. 
••• *. =YES .* 

x 
**** * * * F2 * • * 
**** 

*. *B2 .0 
*. .* * .. * > YES 

x 
. *. -*. 

Gl *.. C 2 *. 
. * *. .* *. 

.* HOLD *. NO .> ERREXT *. NO 
*. =YES .* •••••••• X'. DTF .* .... 

*. *82 .* *. .* *..* *..* 
* .. * * .• * 

* YES * YES 
x 

***** *FG * * 84· • * • 

***** *FD * 
• J2* 
• * 
* 
X 

*****A3********** 
* MOVE TR ACK * * I NDEX POINTER * 
*TO SEEK/S EARtH • 
• ADDRESS • 
* * ***************** 

X 
*****83 •• ******** * • 
• GET POI NTER * * TO > * KEYARG • • • 
***************** 

X 
*****C3********** 
• GET RELATIVE * * KEY LOCATION • 
'AND KEY LENGTH * * DECREASE EACH * * BY ONE * ***************** 

x IJHSER2 • .*. 
01 *. 

• * *. 
NO.* ERR EXT >. ... *. OTF .* 

x 
***** *EF * * AI> 

*. .* *. .* * .. * 
* YES 

* • • :X •••••••••••••••••••••••• : 
IJHS ER2H X 

*~El******* * • > SET WAlTF * 
* SWITCH TO * 
* X'SO' * * 0 ******.** ... 

x .* ••• 
*EF * * J10 • * 

* IJHEUSEP 

****Gl********* 
* I SAM RETRVE * 
* INPUT/OUTPUT * 
* SUBROUTINE " 

*************** 

IJHCXwTH X 
*****Hl********** 
*IJHCXCPH FH* 
*-*-*-*-*-*-*-*-* 

**** • • 
• F2 " " . ***. 

x .*. 
F2 ". .* *. .* HOLD *. NO 

>. =YES •••••• 
*. *62 .* 

*. .* * .. * > YES 
**** 

* ". * G2 >.X. 

" * **** it 
*****G2********** 
* * * * .... SVC 36 * * * *FK.EE TRACK * * 
* * * * * * * * ***************** 

it 
**H2******* .. * .. RESET DATA .. 

IJHREXSL X 
*****03********** 
* GET INDEX • 
* ENTRY TABLE • 
• IF COOEI FROM' 
*SEARCH ADDRESS' 
* * ***************** 

X 
*****E3********** 
"GET A DORESS OF • 
• ROUT! NE TO * 
.. PROCESS ENTRY > 
.. TYPE. SEE " 
* TABLE AT "J1 • 
***************** 

x 
***** * ... 
.. J1* 

* * * 

..... * 
* * * A4 * 
* * **** 

IJHRNORH X 
*****44********** 
*IJHCBLD2 FJ* 
*-*-*-*-*-*-*-*-* 
'BUILD CCW CHAIN* 
*TO FIND RECORD' 
*(UNSHARED TRKI .. 
***************** 

X 
**t:l4******* 

* * *TURN ON seEK * 
"CHECK SWITCH AT* 

* IJHCNTSW * .. .. 
*********** 

x .* . 
(.4 *. 

.* * . 
." BLOCKED *. NO 

". REcORDS ...... . 
*. .* 

*. .* *. .* 
.. YES 

it 
**04******* 

.. MODIFY • 
>SECOND SEARCH" 

* CCW CUMMAND .. 
>CODE TU SRCH * 

* EQUAL/HIGH .. 
*********** 

****. . 
*FF * .X ••••••••••• * E5 *.x. · .. **** 

IJHRSLTT .*. 
E4 >. 

.* *. 
NU.' ERREXT *. 

.... *. =YES .* 
*. *62 .* *. .* * .. * .. YES 

it 
*****F4********** 
.. SET RCD TYPE .. 
.. AND OPERATION' 
• INDICATOR TO .. 
.. READ DATA * 
* " ***************** 

it 
*****G4********** 
• * • SAVE ADDRESS * * OF IOAREAR * * • .. * ***************** 

: •••••••••• X: 
x .*. H4 *. 

.* *. 
~O.. HOLD •• 

* GO TO * .. TRK HELD SW * ••••••• ••••••••• •••• =YES .* 
• EXCP/HOLD • 
* ROUTINE " 
***************** 

>J1 

x 
****. 
*EE * * C4* • * • IJHCWAIT 

* TO ZERO .. 
> " *********** 

:X ••••.••••• : 
X 

**** " . * A4 * " .. 
**** 

it 
*****J3********** *IJHCEXWT EE* 
*-*-*-*-*-*-*-*-* 
* EXCP~ READ .. 
: RECSA?f AND : 
***************** 

"';'~~~~":';~;~'~;';~~;;';~;;~"":';~~;;~~":~~~~*~i~': 

*. *62 .* 
*. .* *. .* 

" YES 

X 
**J4******* 

* SET * 
* DATA • 

* TRACK HELD • 
• SW ON * • • *********** 

it 
*****K4********** 
'IJHCXWTH FE' 
*-*-*-*-*-*-*-*-* 
.. EXCP, wAIT * 
• AND TEST FOR * 
" ERRORS • 
***************** 

:'oooooOOO':'NORMAL'ENiRY~UNSHAREO":'jjHRNORM':"'FE' •••. 
:·ooooiooo·:·NORMAL·ENTRY~SHAREo····:·ijHRsHRo·:···FF· •••• 
:·oooiOOOO·:·OVERFLOW·ENTRY:ENO·····:·jjHROVFO·:···FF· •••• 
:·oooiiooo·:·5vERFLjw·ENiRY~cHAiNED·:·ijHRovFO·:···FF· •••• 
:·ooiooooo·:·DuMMy·eNTRy~ENo········:·ijHRERRR·:···FF· •••• 
:. oOiioooo·:·iNACHWeNTRy·········:· jjHRERRR':" ·W .. •• : ....................•... X: 

Des/vs LIOCS Volume 3 DAM and ISAM 
x 

**** 
* " • A5 * • * **** 

**** 
* * .. A5 .. 
* .. **** 

it 
*****A5********** .. * 
* GET • 
• 10AREAR • * ADDRES~ • .. * ***************** 

x 
• * • 

~5 *. 
.* * . 

.' SEEK *. NO *. CHECK .* .... 
*.REQUIRED .* ... .* 

* •• * • YES 
x 

***** 
*FF * .. Cl* 

it 
.. * 
* IJHSKBKT 

*****C5********** 
• GET IOARcAR • 
" COUNT FIELD • 
• FOR SEEK * 
* CHECK • 
.. * ***.************* 

it 
*****05********** 
*IJHSKERR EN' 
*-*-*-*-*-*-*-*-* 
* TEST FOR * 
.. OVER/UNOER * 
* SEEK " 
***************** 

x .*. 
E5 '. .* *. 

.* SEEK *. NU 
*. ERROR. .* .... 

*. .* *. .* * .. * .. YE~ 

x .*. 
F5 '. .* * . 

x 
***** *fF * * 81* • * 

* 

.* HOLD '. NO *. =VES .* .... *. *82 .* *. .* * .. * .. YES 

it 
**** • • * G2 * .. * 
**** 

it 
**** * .. * A4* 

* * **** 



Chart FF. ISAM RETRVE, RANDOM: 

***** *FE *' *' E5* * • • 

WAITF Macro (3 of 4) 

****A3********* * r SAM RETRVE * * OVERFLOW ,.. *' SUBROUT INE * 
*************** **** * • 

* 64 * · . **** 

****A5********* * I SAM: RETRVE. * * SHARE:D Tt{ACK * 
* SUBROUTl NE * 

*************** 

X IJHROVFO X X I JHRSHRD X 
**81******* 

,., TURN OFF *' *' SEEK CHECK *' *' SWITCH AT *' * IJHCNTSW *' • • 
*********** 

**** 
*FE *' • 
* 85 * .. x .. • • **** .. 

IJHSKBKT X 
*****C1 ********** * MOVE RECORD *' 
'" 10 (CCHHR * *' SEEK/S EARt.H *' *' ADORESS *' • • 
***************** 

x . '. 
D1 *' .. 

.. * *. .* BLOCKED *' .. NO *. RECORDS .* ..... *. .* *.. .* 
* •• * *' YES 

x 
***** *FG '* *' Hl* •• • 

X 
IJ HREGOT 

*****El********** * GET POINTER *' * TO KEY IN * *' FIRST LOGICAL ... 
* RECORD *' • • 
***************** 
**** • *. * fl *.X. 

* • 

***** *FH *' * 61* •• x: 
IJ HR;t;~ .. *. IJHRERRR X 

Fl *. **F2******* .* *. *TURN ON NO * 
.*KEYARG lESS*. YES *RECORD FOUND * *. THAN KEY 1"1 .* ........ X* BIT IN OlF ... *. RECORD .* X * TABLE *' 
*..* *' * 

* .. *' ·~o ***. *********** * • *' F2 *' . . 
x **** x . '. .' . 

Gl *. G2 *. 
• * *. .* * . .* KEVARG * .. YES .. *' HOLD *. YES * .. EQUAl KEY f~ ..... .. * .. RECORD .* *. ..* * .. * • NO 

x 
***** 
*FG '" 
* Hl* , . 

*.. =YES .*oo ••• *. *Kl .* *. .* * .• * * NO 

x 

x 
***** *EF '" '* Al* * • 

* 

*****83********** 
*IJHCBLD2 FJ* 
.... *-*--*-*-*-*-*-* 
*BUI LD CCW CHAI N* 
* TO SEARCH * 
*OVERFlOW CHAIN * 
**** ** **** ***** ** 

X 
**C3******* * SET * 

*FIELD * *ccw TO 55* 
* INC '" * LEN * 

*********** 

**** 
* '. * 03 *.x. , . 
**** • 

I JHRSOTT X 
*****03 *********'" 
'" SET M NUMBER '" * OF ADDRESS * 
* IN WORK AREA * 
* TO X'Fft * 
* • 
**"'****"'******* ** 

x 
. *. E3 *4O 

.. * *. .* ERREXT *. NO *. =YES .* .... 
*.. *Kl .* *. .* * .. * * YES 

X 
*****F3********** * SET Reo TYPE * 
* AND OPERAT ION '" 
,.. INOI CATOR TO '" 
'" READ DATA * , . 
***************** 

X 
*****G3********** • • *" SAVE ADDRESS * 
'" OF IOAREAR * 
* * . . 
***************** 

:x ............ : 

*****84********** • • * ('ET lOAREAF. * 
* ADD1<.ESS '" • • 
• * ***************** 

x .*. 
C4 *. .* * • • * RECORD *. YES *. FOUND .* .... 

*. .* *. .* * •. * 
• NO 

x .* . 
04 *. 

• * * • 

x 
***** 
*FG * * 81* * • 

* IJHRFNO 

• '" 0\1 ERFLOW "' .. YES *. ENTRY END .* .... 
*. .* *. .* "' •. * • NO 

x .* . 
E4 *. .. * * • 

x 
**** • • * F2 * • * 
**** 

.* HOLD *. NO *. =YES .* ..... *. *Kl .* *. .* * •. * * YES 

X 
*****F4********** 
* * '" * * * SVC 36 * * * *FREE TRACK * * 
* * '" * 
* '" * * ***************** 

:X .......... oo : 

X 
*****(,4********** 
'" MOVE '" 
'" M BBCCHHR FROM * * SEQUENCE LINK * 
*FIELD TO SEARCH* 
'" ADDRf::SS '" 
***************** 

x 
X 

• IJHREGOT 
***** 
*FG * * 84* 

I JHSE R2H x **** · , * 03 '" 

*Kl 

*****Hl******"'*** * GET POINTER *' 
* TO KEY IN * * NEXT LOGICAL * * RECORD * * • 
***************** 

x 
**** • • * Fl * . . 
**** 

ISMOD MACRO PARAMETER 
OPTION .. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

.. 
* IJHSE R2 

.*. 
H3 *. · . .* *. **** .* HOLD *. NO *. =YES .. * ............... 4O ..... . *. *Kl .* *. .* * •• * * YES 

X 
**J3******* • * * SET DATA * * TRACK HELD * 

* SWITCH ON '" . . 
*********** 

X 
*****K3********** 
*IJHCXWTH FE* 
*-*-*-*--*-*-*-*-* 
: A&~C~ES¥A~bR : 
* ERRORS * 
***************** 

X 
*****J4*****"'**** 
*IJHCEXWT EE* 
*-*-*-*-*-*-*-*-* 
* EXCP, READ * * RECORD AND * 
* WAIT * 
***************** 

:x ........•............... : 
x 

**** . , 
* B4 * 
* * 
**** 

*****b5********** * DECREASE. * * RE.CURD NUMtH:.R * * IN SEAR(,.H * 
* AUDRESS BY * 
* • 
***************** 

X 
*****c!)********** 
*IJHCBLD2 FJ* 
*-*-*-*-*-*-*-*-* 
*BUIlD CCW CHAIN* 
*TO SHARED TRACK* . , 
***************** 

x .'. 
05 *. 

.* * . .* BLOCKED * ... NO *.. RECURDS .. * ..... 
*. . * *.. .* 

•• . 
* S *Cc.w 

* •• * 
.. YES 

: x •••••••••• : 
x 

*"'*** 
*FE * 
* E4* . , 

* I JHRSL TT 
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Chart FG. ISAM RErRVE, RANCOM: ~AITF Macro (4 of 4) 

•• * •• 
*FF ... 
• C4* 
* • • 

IJHR.FN2*Bl*~**.*. 

*A2 
ISHOD MACRO PARAMETER 
OPTION. THIS DeCISION 
DOES NOT APPEAR I N AN 
ASSEMBLY LISTING. 

**** * * * A3 * 
* * **** 

X 
.****A3********** 
*IJHRWRKA FJ* 
*-*-*-*-*-*-*-*-* • HOVE LOGICAL • 
• RECORD TO • * WORKR * 
**************-** 

x .*. 
83 *. • * *. 

NO .. * HOLD *. 

* REfeRENCES 
TO FGB4: 
FDA3, FOGl 
FEe2, fFG2 
FHH3, FKfl 

***** • • * •• * • • 
x .*. IJHSCR2 

84 *.. *****85********** oo..oo • LOAD POiNTER • 
.* ROONLY .oo YES .. TO SAVE: .. 

* TURN ON * 
_OVERFLOW BIT • 

• IN RETRIEVAL * 
... BYTe IN DTF .. 

......................... *. =YES .* *. =YES .. * ......... X. ARl::A INTO .. 

.. TABlE .. * •• **-•• * •• 

X 
**Cl******* 

'SET BIT IN • 
.OTF TAB TO'" 

'INDICATE 0* * RTRVED .. 
*OVRF * .*. 

X 
***.*01****·****· • ADO ONE TO • 
• NON-F IRST * 
• OVERFLOW RECORD' 
... COUNT ... • • •••• * •••• *** •• * •• 

X 
*****El********** * lNITIALIZE * 
... POINTER TO ... 
... DATA FIELD ... 
• OF OVERFlOW • 
... RECORD ... ** •• ** ••••••••• _-

IJHRRGOT ic 
*****Fl********** 
• ADO RELATIVE • 
• KEY LOCATION * 
... TO 110 AREA ... 
• POINTER • 

• * ••• ** •• ** ••••• **. 

X 
*****Gl********** 
... SUBTRACT .. * RELATIVE KEY * 
... LOCATION FROM ... * POINTER TO ... 
... liD AREA ... -**.*._ ••••• *._ .. 
** •• * ... • .. REFERENCES 

X 
*****C2********** * • * SAVE 10 OF * * RECORD * * READ .. 
* * ***************** 

*. *A2 .* *. .* * •. * • YES 

X 
****·C3********** * MOVE INDEX * * ADDR ANU * 
'" SAVE READ * 
.. ADOR .. 
* • 
***************.* 

X 
*****03********** *IJHRWRKA fJ* 
*-*-*-*-*-*-*-.-* * WRITE .. 
.. RECORD * 
• * ***************** 

X 
*****E3* ******* ** *IJHCMCAL EH* 
*-*-*-*-*-*-*-*-* 
• GET LOG UNIT * * NUM USING M * * NUMBER • 
***************** 

X 
*****F3********** 
* * * * *.. SVC 36 "* ... FREE INDEX .. * *. TRACK * .. 
* * * * ***************** 

X 
**G3******* 'RESET INDEX_ 

.. TRACK .. 
.. HELD SW TO * * ZERO * • * 

*********** 

.oo *A2.* • REGISTER 13 .. ...* .. * 
... •• ***************** * NO 

IJHSER2 X 
*****C4*******.·. 

• * • R.STORE USER * 
• REGISTERS * * 2-14 * 
* * ***.*.*********** 

IJHSER21 X 
*****C!l********** 

• * * RESTORE: USER * 
• REGI STER:' * * 2-12.14 .. 

* * ************.**** 

:x ..................••.... : x .*. 04 * .. 
•• *. ··**05******·** .* ERREXT •• NO * RETURN TO * *. =YES .* •••••••• X* PROBLEM * *.. *A2.* * PROGRAM * 
...* .************** 

* ... * * YES 

X 
****F4********* 

* RETURN TO • 
'PROBLEM PROGRAM' 

* * ********** ••••• 

X 
**F5******* * RESET * * STATUS bYTE * 

• AND UNRECOV * 
*' *l~Rg~FBf~f * * 
*****~***** 

x 
***** *FD * * 81* 
* * * IJHCWATF 

.. .. *_x. TO fGHU 

..... FFDl, FFGl : ••••••••••• oo ••••• oo •• oo .... x: _.** . IJHREGOT X 
*****Hl.··_*_·*.* * SAVE POINTER ... 
... TO LOGICAL * 
.. RECORD FOR ... 
... WRITE ROUTINE * * • 111** •••••••••• - ••• 

x .'. 
J 1 ... *****J2********** .* *. .. * .* RDONLY *. YES • GET POINTER • *. =YES .* .•....•. x* TO SAVE * 

*. *A2.. .. AREA * *... * * ... •• ..******.*.**.**. 
• NO 

:x ......................... : 
x 

*****Kl********** *' SET UP TO * 
• MOVE LOG I CAL • * RECORD TO * 
• WORKR * 
• * ******.* •••• ** •• * 

x 
**** * • * A3 * * • 
**** 

X .'. 
H3 *. *****H4********** .* *. • LOAO USER * 

oo* RDONlY *. YES * REGISTERS * *. =YES .. *.oo ....... X. 2-14 FROM * *. *A2.* • SAVE AREA * *..* * • * •• * ***************** * NO 

X 
·****J3********** 

• * * RESTORE USER * 
'REG ISTERS 2-14 • 

* * * * *.* .... * •• ******* 

:X •••••••••••••••••••••••• : 
ic 

*****K3********** * * ****K4********* 
*LOAD USER 10REG* * RETURN TO * * WITH ADDRESS ••••••••• X*CALLING ROuTlNE* * OF RECORD * * • * * *****.*.* •• **-* ********* ••• ***** 

256 DCS/VS LIOCS Volune 3 CAM and ISAM 



Chart FH. ISAM RETRVE, RANDCM: WRITE MACRO KEY 

****06.1********* 
.. !SAM RETRVE .. 
... WRITE "ACRO .. 
.. KFV .. 

***.*********** 

x ... 
B1 *. .* *. 

*A2 
ISMOD MACRO PARAMETER 
OPTiON. THIS DECISION 
ODES NOT APPEAR IN AN 
~SSEMBLY LISTiNG. 

oo" ROONl Y *. YES *. =YES .* ................... .. *. *A2 .* *. .* * .• * • NO 

IJHRWRTB X 
*****e1 * •• ** ••• ** • • '* SAVE USER .. '* REGISTERS .. '* 2-14 .. • • •••• **.* ••••• * ••• 

IJHRWRTB X 
*****C2********** > • '* STORE USER .. 
>REGISTERS 2-14 > 
.. IN SAVE AREA .. 
> • ••••••••••••••• * • 

:x ....•..•....•........... : 
x 

.*.**01********** '* ESTABLISH '* * REGISTER 14 '* '* AS SECOND '* 
• BASE REGISTER • - . ••••• * •••••••••• * 

it 
IJHRWRT .*. 

El *. • ••• !IIE 2********** • * *. .. III .* ROONlY *. YES .. SAVE POINTER '* *. =YES .* •...... .oX. TO SAVE AREA .. *. *06.2.* * IN REGISTER 0 .. *..* .. * * •• * .*.*** ••• ***.* ••• _NO 

:x ........................ : 
IJHRPRNT X 

**cl******* • • • TURN ON WRITE. * B tT IN OTF * 
• TABLE * • • .*** ••• **** 

x .'. Gl * .. 
.'UNCOR~ *. 

.. *DASO ERROR,* .. YES 
*.. trtLR OR NO .* .... *. RECORD .* 

•• FOUND •• 
* .• * * NO 

x * .. *.* 
*FF * .. F2* 
- * > 

X IJHR ERRR 

.*HI****·*. • • • RESET STATUS * * BYTE IN DTFIS • 
* TABLE * * • 

*********** 

X 
*****Jl********** 
*IJHCINIT EG* 
*-*-*-*-*-*-*-*-* *INlTlZE POINT- • 
.. ERS TO PARTS .. * OF DTf TABLE • 
********.******** 

X 
*****Kl·**·****** * • 
*GET lO'ENT IflER .. 
.. SAVED BY • 
.. READ ROUTiNE .. • • ** ........ *******. 

x 
**** • • * B3 * • * 
**** 

•• ** 
> • 
• 83 * • • • *** 

.****83*a •• *** •• * 

.. GET POINTER * 
• TO WORKR AND * 
• POINTER TO • *LOGICAl RECORD .. • • **.******.******. 

X 
*****C3*********. *1 JHRWRKA FJ* 
*-*-*-*---*-*-*-* 
• MOVE LOG ICAL .. 
• RECORD TO • 
• WORKR .. 
**************** • 

X 
*****03********** *IJHCBlD2 FJ* 
*-*-*-*-*-'*-*-*-* * BUILD CCW * * CHAIN TO * 
• WRITE RECORO • 
*.***.******** •• * 

i .-. 
E3 *. .. * * .. .* OVERFLOII '. YES *. WRITE .* ....... *. ..* *.o .. * * .... 

_00 

X 
*****F3.********* 
• SET COUNT • 
*FIELD IN WRITE • * ANO VERIFY * * CCW'S TO * 
> BLOCK SIZE • 
*.*************** 
****. • 
*FC * .. x ...... .o •••••• * H5 •• X. 
* • **** • IJHRESCO X 
*****G3********** 
>IJHCEXCP EHO 
*-*-*-*-*-$-*-*-* • • 
.. EXCP * * • 
.**************** 

• REFEREIliCES 
TO FHF4: 
FCH5. JGKS 

***** - . * •• • * • 
IJHRESCH X 

*****F4********" *lJHCXCPH FH4' 
*-*-*-jl-*-*-*-*-* * EXt? AND * 
.. HOLD • 
• > 

***************** 

X 
**G4******* * • *' SET INDEX .. * TRACK HELD * 

.. SWITCH * 
* * *********** 

:x ............................. : x .'. 
H3 *.o .* * • 

NO.' WAITF '. 
• •••• SEEK CHECK •• 

x 
****. *FG • 
* 84* • * • I JHSER2 

* .. ROUTI HE .* 
*.. .* *.o .* * YES 

i 
****. *FD * 
• Fl* •• -IJHCWATB 

·***AS.***.**** 
* ISAM RETRVE * * INPUT/OUTPUT • * SUBROUTl NE .. 

******** .. ****** 

IJHCXCPH X 
*****85********** *IJHCMCAL EH* 
*-*-*-*-.... -*-*-* * GET LOGICAL * 
• UNIT NUMBER • 
'US INS M NUMBER * 
********** •• ***** 

X 
*****c 5********** .. * * .. * * SVC 35 •• 
** HOLD *. * * TRACK .. * .. * * * ***************** 

X 
****05********. * RETURN TO .. 

.. CALLING • * ROUTINE * 
***********.*** 
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Chart FJ. ISAM RETRVE, RANDCM: Subroutines 

*.**Al******··· * I SAM RETRVE * * aUILD '" 
* SU8ROUT INE * 
* •• **.********* 

IJHCBLD2 X 
*****81********** 
'" GET ADDRESS * * Of CCW '" 
'" BUILD AREA * * IN OlF TABLE '" 
* * ********"'** •• "'*** 

I'JHCLOPX i< 
*****el********** 
'" GET DATA OR '" 
* TIC POINTER * 
'" FROM au Il DER '" 
'" CONTROL CODE '" 

* * ***************** 

:x ..•..•••••• 
IJHCTlCR i< 

*****01********** * DETERMINE '" * ADDRESS FIELD * * FOR TIt * * [N5 TRueT ION * 
* * ***************** 

IJHCSTRE X 
.*·**El********** 
... MOVE CCW OP '" 
: cg9f~, F~~g : 
'" DATA LENGTH '" * IN CCW * 
***************** 

IJHCBH98 X 
.*FI*···**. 

'" TURN OFF .. 
.. CHAINING * 

'" BITS IN OTF '" * IF REQUIRED * 
> * 
*********** 

IJHCE99 X 
*****Gl********** * UPDATE TO '" 
'" NEXT BUILDER '" 
'" CONTROL CODe * * FIELD '" 
* * ***************** 

x .>. 
Hl * • • * * • 

• '" END "'. NO • *. OF CCW .* .... *. STRING .* *. .* * •• * .. YES 

X 
****Jl********* * RETURN TO *' * CALLING * * ROUTINE * 
*************** 
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****A2********* 
* ISAM RETRVE * * WORKAREA * 
* SUBROUTINE * 
*********'****** 

X 
IJHRWRKA • *. 

82 *. .* * . . * WORKR *. NO *. PRESENT .* •.•. 
*. . * *. .* * •• * * YES 

x 
*** **t 2*** ** ** *** 
• > * GET LENGTH .. 
• OF RECORD • * TO BE MOVED .. • • ***************** 

X 
*****02********** 
*IJHCMOVE EH* 
.-*-*-*-*-*-*-*-* * MOVE RECORD • * TO DESIGNATED * 
.. LOCATION * 
***************** 

:X •••••••••• : 

X 
*"**E 2***** •• *. * RETURN TO .. * CALLI NG .. * ROUTI NE * 
*************** 



Chart FK. ISAM RETRVE. RANDOM: FREE Macro 

····A1········· ... ISAM RETRVE * 
.. FREE NACRO .. 

* * .* ••••••••••••• 

X 
IJHFREEB .*. 

81 * . 

*A2 
I SHOO ~ACRO PARAMETER 
OPTION. DECISION DOES 
NOT APPEAR IN AN 
ASSEMBLY LISTING. 

• * *. ****62**.*.**** .. * HOLD .... NO" * *. =YES.. .* ......... x* SVC 50 .. *. *A2.* .. .. 
*...* ******** • .-**** * .. * 

* YES 

ii 
.0. IJHFREEB 

Cl *. • •• **C.2 ••••••• *** 
.* *. * .. . * ROONlV *. YES .. SAVE .. *. ,..YES ........... x* USER .. 

*. *A2.* .. REGS * *..* * .. 
* .. * .**************** o NO 

IJ HFREEB X 
*****01********** o • 
.. SAVE ... * USER ... * REGS .. • • ***** ••••• ******* 

X 
"*.*oz********** 
o * ... SAVE AODR .. 
.. OF ... * SAVE AREA .. 

* * ********.******** 

:x ••••..••••.••.•. '" .•••. : 
x 

*·***El********** 
o * .. ESTABL ISH .. 
*ADDRESSABIL ITY * 
• * 
* * .**************** 

x .*. Ft * . . * * . . * READ *. YES *. ERROR .* ..... 
*. .* *. .* 

* .. * * NO 

X 
*****Gl********** 
*IJHCINIT EG* 
*-*-*-*-*-*-,*-*-* 
* INITIALIZE * 
*T ABLE POINTERS .. 
* • 
***************** 

X 
*****Hl********** * • * GET * * FIlE-IO * 
* * * • ** * •• *******.**.* 

X 
*****J 1*.******** *IJHCMCAL EH* 
*-*-*-*-*-*-*-*-* * GET lOG UNIT * * ADDR US ING * * fill NUMBER * 
*******.********* 

x 
***** 
*EF * * Al* 
* * * IJHSER2H 

x 
**.*. *FG • * 84* * 0 

* IJHSER2 
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Chart GA. ISAM RETRVE, SE~N~L: 

*···AI.·**.*·** *' [SAM RETRVE * * ESerl MACRO .. • • ****.**.**** •• * 

x .0. 
Bl *. . * *. • * ROONlY *. YES 

ESETL Macro 

..2 
~~~~8N~Af~~sp~~t~m~ 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

.-._ =X~~ •••••••••••••••••••••• 
*. .* * ..• 

o NO 

IJHESTLB X 
*****C1********** 
* * :REGi~¥~R~SI~14 : 
* * 
• * *.**********.*"'** 

IJHESTLB X 
*****C2********** * • 
:RE~m~R~S~~14 : * IN SAVE AREA .. • • *****.***.******. 

:x ••...................... : 
x 

*****01 *.***** ...... .. ESTABLISH .. 
• REGISTER 14 • 
• AS SECOND * * BASE REGISTER • 

• * ***************** 

lJHSESTL X 
*****El********** 
*IJHSBHIN HA* 
*-*-*-*-*-*-*-*-* *INITLZE POINT- • 
.. ERS TO PARTS * 
.. OF OTF PARTS *' 
********.**.***** 

x 
** F 1 ***"*. • • .. SET S1 ATUS * * eYTe IN OTf .. 

*TABLE TO ZERO* • • .*********. 

X 
.*G1****·** * • 

/' G~¥R7S~~~D * .. 
.. sw ITCH .. 

• * ******.**** 

X 
*****Hl********** 
OIJHSINT HA* 
*-*-*-*-*-*-*-*-* 
• CHECK IF * 
... PUT ISSUED * 
* * *t*************** 

x .*. 
J 1 "'. **J2******* .. * *. -SET elT IN • • * IOAREA2 *. YES *DTF TABLE TO * *. eYES ." •••••••• X*INOICATE FIRST ... *. *A2 .. * *RECORD BEING * 
*..* * PROCESSED * 

*. .* .********** • NO 

ix ••••••••••• 
**** • * * B3 * • * 
**** 

X 
**K2******* 

* * • • RESET I/O .. 
•••••• *AREA BIT IN OTF* * TABLE * 

* * *********** 
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**** * * * 83 * • • **** 

x .'. 83 * . .* * • .* HOLD *. NO *. =YES .* •..• *. *A2 .* *. .* * •. * ... yes 

X 
*****C3********** 
• .. * * *... SVC 36 • * * * FREE HELD'" * 
.... TRACK ... * * *' ... ... **.************** 
****. • *GE * .X ••••••••••• 
... G4 *.x. * • . 
**** x .'. 

D3 *. .* *. .* RDONl.Y *. YES *. ==YES .* ..•............••• *. *A2 .* *. .* * •. * * NO 

IJHSER2 X 
*****E3*******.** 
• * • RESTORE USER • 
'REGISTERS 2-14 • 
* • * • ************** •• * 

IJHSER21 X 
***.*E4****.***** * • * RESTORE USER • 
• RtGISTERS • 
... 2-12., 14 * 
* * *********** .... ** 

. . 
.x ••••••••••••••••••••••••• 

X 
****F3**·****** 

• RETURN TO * * PROBLEM * 
• PROGRAM * ..************* 



Chart GB. ISAM RETRVE, SE~NTL: GET ~acro (1 cf 4) 

*·**Al******.** 
.. ISAM RETRVE * 
.. GET MACRO .. 
o • ••••••••••••••• 

OA2 
ISHOO MACRO PARAMETER 
OPTION •• THIS DECISION 
DOES NOT APPEAR I N AN 
ASSEMBL V LIST! NG. 

*.** 
> * * A3 * * • .*** 

x . *. 
A3 •• • * ALL •• 

•• RECORDS "'I NO *. IN BLOCK .> •••• 
•• PROCESSED.* *. 'I. * .• * 

• YES 
x 

****. 
*GE * * 504* •• 

**** 
> * .. A4 .. • • **** 

x .* . 
A4 *. 

•• FIRST * . .* RECORD *. YES *. BEINb .* •••• 
·.PROCESSED.* 

*. .* * .• * > NO 
i 

**** • • * 04 * > > 
x i 

• IJHSBHi2 **** 
X .0. 

B1 *. .* *. .:* R~~~~Y .:*!:~ .............. . 
*. *AZ .* *. .* * •. * 

• NO 

IJHSGETB X 
.. ***el***** •• • •• o 0 
.. SAVE USER * 
.. REGISTERS * * 2-14 * o 0 

.*****.*.***.**** 

IJHSGETB it 
• 11;·**£:2**·**.**** 
: smis¥~~~ : 
.. 2-14 IN III 
.. SAVE AREA .. 
• 0 ••• * ••••••••••• .-. 

:x ..••••..•.•..•••••...••. : 
X 

*****01*.*******· 
• ESTABLISH • 
* REGISTER 14 • 
o AS SECOND 0 
.. BASE REGISTER. • • ......... .-...... . 

X 
IJHSGET ••• 

o REFERENCES 
TO GBE4: 
GOGl. GEK3 

E! *. * ••• *e2 ......... . .* *. .. INTERCHANGE * • * RDONl Y *. YES .. POI NTER TO .. *. "'YES .* ....•... X'- SAve AREA AND * *. *A2.* .. CONTENTS OF * *..* .. REGISTER 13 .. * •• * .* ............. .-. 
• NO 

· . .x ........................... . 
IJHSGETl X 

*****F 1***** •• **­>IJHSBHIN HA> 
*-*-*-*-*-*-*-*-* *' INIT PTR *' * TO S OF .. * 0 BLE. ** ******. 

x 
. *. .*. Gl *. G2 •• 

• * *. .* *. 

*****83********** 
OlJHSINT HA> 
*-*-*-*-*-*-*-*-* 
: p5~EY~s~~D : • • *******.********* 

x 
• 0. 

C3 *. .* *. NO.* IOAREA2 *. •••• *. =YES .* *. *A2 .* *. .* ••• * * YES 
**** *He * . * J2 •• X. 
> * . • **** X 

• IJHSREDO • >. 
03 *. . * *. .* PREVIOUS *. YES *. RECORD 1 N 'I ••••• *. OVERFLOW .* 

*.AREA .* * •. * 
• NO : ........... x: 
x .0. 

E3 *. .* * . 

x 
**.* .. 
*GE * * B1* •• • 

.* PRIME *. NO *. DATA DEVICE .* •.•• *. 2321 .* *. .* * •• * 
• YES 

i 
**··*f=3·**.****** > • * INITIALIZE > * STRIP UPPER ... 
• LIMIT TO 9 * 
" * **.***.*.*** ..... * 

x .>. 
G3 *. .* *. . . * IOAREAZ *. VES .* eOF *. NO •• CURRENT '. NO • 

.fl. =YES •••••••••• X*. SWITCH .* .••. *. *A2 .* *. ON .* *... *... ••• * * •• * * NO * YE S •••• > >. * HI •• X. • • 

i .*.* 
> * * HI * > 0 
.*** 

>RECORD IN LAST ." •• X. 
>. SUBCEll .> *. 'It: * .• * .. YES 

*****84********** *iJ HCWAIT E E* 
*-*-*-*-*-*-*-*-* * WAIT FOR I/O * * COMPLETE AND * 
*TEST FOR ERRiJRS* 
*.**.**** •• **** .. 

IJHSWDR X 
·****C4********** * • * SAVE RECORD * 
*ADORE SS (CHHR I • * fOR PUT * > 0 
.*.***.********** 
.*** 

• >. .. 0-4 *.X. 
• 0 **.* 

IJHSNOWT .* • 
04 *. .* * • .* END OF *. YES *. TRACK .* .... 

*. .* *. .* * •• * * NO 
**** 
• * . .. • *.x. 

x 
***** 
*GC * * A3* 
0* 

• > **** • * IJHSEOTR 
IJHSRETB X 

***·*E4********** 
*IJHSEDT HA> 
*-*-*-*-*-*-.... *-* * UPDATE .. 
• CURRENT R CD > 
> ADDRESS • 
*******.** •• *.*** 

x .*. 
F4 *. .* *. .* HOLD *. NO *. =YES .* •••• *. *A2 .* *. .* * •. * * YES 

x .* . 
G4 *. .* * . .* NEW *. NO • *. TRACK .* •• X. 

*. .* *. .* * •. * * YES 

**** • * * A5 * • * 
**** 

i 
*****A~ ********** * MOVE CURKENT • 
*RECURD ADDI'i.ESS .. * TO SEI:""/ * 
*SEARCH AOORE~S * 
> > 
**.******.******. 

it 
*****b~********** 
>IJHSGET2 HA* *-*-.... *-.... *-.... *-* * READ NeXT * * R.ECORD * * > *********** •• **** 

**** *HS * • 
.. HZ *.X. 

:.** * x .* . 
C!) * • .* *. .* IOAREA.2 *. NO *. =YfoS .* .... *. *A2 .* *. .* * .. * * YES 

i .>. 
05 *" .*RECORD *. . .* RETRIEIJED *. NU • *. FROM .* .. x • 

*.OVERFLOtli .. * * .. AREA .* 
* ... * .. YES 

i 
*****E5********"~ 
.. ADO 10 TO * * CURRENT * *' I/O AREA * 
.. ADDRESS * 
> > 
************.**** 

x 
*.*** 
*GE • 
* C5* * • > 

****G5********* > ISAH RETRVE * 
* GET * > SUBROUTI NE > 

*************** 

i 
***** 
*GE * * 65* * > > 

•• ** X X x X IJHSGETH X 
.*Hl*·**··* • • • SET SW TO • 

> INDICATE GET > • ISSUED • 
> > 
********* •• 

i 

**·**H2··*··***** * • * FORCE • 
$: EOF * > > 
> • 
**************.* • 

• 1 JHCER 
*.** 

• ·EE· 
•• X. G4 * 

> * .*** 

•• ** *H3 ***** .. * ** > • 
* SET NEW STRIP> 
• UPPER LIMIT > 
• TO 5 * * • .*.***********.** 

:x .•...••••. : 
x .•. .*. I JHSND .•. 

Jl *. J2 •• . *.. .* * • • * IOAREA2 *. YES .* PREVIOUS *. NO *. =YES •••••••••• X*. RECORD IN .* •••• *'. *A2 .* *.OVERFLOW .* ...* *.A.REA •• * •. * * •. * 
*NO * YES 

x . '. 
Kl *. .* *., • * us *. YES *. R IN .* ..•... 

*.0 OW •• 
*. .* * •• * 

• NO 

it .*. 
K2 *. .* *. • •• USER *. NO • *. RECORD .* •. x. 

*.OVERFLOW .* *RECORD •• 
* .. * 

• VE S 

i : •••••••••• X:IJHSDTR 
*a •• o • 

* A3 * 
* * **** > * *' A3 * . . . 

**** 

x 
***** OGE 0 * 61· • * • 

.*** 

J3 *. .* * • 
.0 10AREAZ *. NO *. =YES •••••• 
*. *A2 .* *. .* * .. * * YES 

x 
.0 • 

K3 *. .* *. •• 2 1/0 *. NO • *. AREAS .* .• x. *. PRESENT .* *. .* * .. * ,.. YES 

x 
***. " . 

.. A4 * > > 
> ..... 

x 
** ... * > • 

* 04 * • • **** 

*****H4********** 
*IJHCXWTH HA* 
*-*-*-*-*-.... *--*-* 
• HOLD INOEX > * TRACK * > > 
**********.****** 

X 
*****J4*****.**** *IJHCXWTH HA* 
*-*-*-*-*-*-.... *-* * HOLD DATA .. * TRACK * 
• > ***************** 

i 
*****K4********** * * • * * * SIIC 36 * * * *FREE INOEX • * * * TRACK * * * * * • **************.** 

:X •••••••••• : 
x 

**** > • 
* A5 * • * 
**** 

*****H5********** * ESTABLI SH * * RE TURN FROM * * CCW BUILDER * * AND seT uP • * FOR GET * 
***************** 

X 
*****J5******.*** *1 JHCXWTH HA* 
*-*-*-*-*-*-*-*-* * EXCP, HOLD * * AND WAI T * > > 
********.**.***** 

X 
****K5********* * RETURN TO * 

*CALLI NG ROUT! NE* • • *************** 
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Chart Ge. IS~M RETRVE, SE~NTL: GET Macro (2 cf 4) 

*****' *GE *' 
11< (5* .. 

* 

IJHSBH13 X 
*****Bl********** 
*IJHSWORK HA* 

*A2 
ISMOO MACRO PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

***** *GB * 
* 04* 
* * 

* 

X 
IJHSEOTR .. * .. 

A3 *. .. * * .. NO.* HOLD *. 
••••• =YES .* 
x 

**** . . 
* 84 * • * 
**** 

*. *A2 .* *. .* * •. * * YES 

x .*. B3 *. .* * .. 

***** 
*GE "" * Fl* •• 

* ......•..•. x: 
: I JHSZEOT X 

*****A4********** 
* * * * * * svc 36 * * * * FREE HELD * * * * TRACK * * 
* * * * ***************** 
**** · '. * 84 *.X. 

• * **** X 
*****84********** • • *-*-*-*-*-*-*-*-* * Mav E RECORD * * TO WORK AREA * 

• * I DARE A2 *.. NO .. "" GET TRACK * 

• * ***************** 
**** * * . * REFERENCES * * *.X. TO Gee!: * * GEF5, GFD3 
**** . IJHSBH17 X 
*****Cl********** * STORE RECORD * *' COUNT AND * 
* CURRENT I1:l * 
*AREA ADDRESS IN* 
• DlF TABLE *' 
***************** 

x .*. 01 *. *****02********** 
• * *. * * • * RDONLY *. NO * RESTORE USER * *. =YES .* .....•.. X*REGISTERS 2-14 * *. *A2 • * * * *..* * * * .. * ***************** * YES 

X 
*****E1********** * RESTORE *' 
*REGISTER 13 TCI *' 
* POI NT TO SAVE * *' AR EA *' • • 
*************** * *' 

X 
*****Fl********** 
• * *' RESTORE USER *' 
*REGISTERS 2-14 * • • · . ***************** 

X 
*****Gl ********** * LOAD USER IJ * 
* REG WITH * * ADDR ESS OF * 
* RECORD * 
• * ***************** 

x 
* ***~~f~~~*~~* * * 
*PROBLEM PROGRAM* · . *************** 

X 
*****E2********** • • * LOAD USER ID * * REG WITH * * ADDRESS OF * * RECORD * 
***************** 

X 
****F2********* * RETURN TO * 

*PROBLEM PROGRAM* • • *************** 

IJH5CHNG X 
*****G2********** • • * RESET CC" * * AD DR * · . * * ***************** 

*. =YES .. * ...... .. *. *A2.* x 
*. .* * ... * * YES 

x .*. 
C3 *. 

.. * *. .* USING *. NO • *. IDAREA2 .* .... *. NOW .* *. .* * ... * * YES 

X 
**03******* • • * SET SWITCH * 

... TO INOI CATE * * tOAREA2 * • * 
*********** 

X 
**E3******* * SET SW * 

* TO INDICATE * 
* NEXT REC IS * 

* OVERFLO~ * * R.ECORD * 
*********** 

x .'. F3 *. . * *. YES.* CORRECT * .. ........ *. IOAREA .* *. ADDR .* *. .* * •• * * NO 

X 
*****{;3********** • • * SET UP * 
* TO USE * 
* WORK AREA * · . ***************** 

X 
*****H3********** * • 
* GET CORRECT * 
"" JOAREA * 
* ADDRESS * 
* * **** ** **** ***** ** 

: .......................... x: 
x 

I JHSCNGl • *. 
J3 *. .* *. YES.* BLOCKED *. ...... *. RECORDS .* 

*. .* *. ..* * ... * • NO 

X 
*****K3********** • • *ADD KEY LENGTH * * TO IOAREA * * ADDRESS * • • **** **** ** ***** ** 

: ........... X: IJHSBHll 
x 

***** 
*GE * * 85* • • * 

* INDEX ADDR * • • • • ***************** 

X 
*****(4********** *IJHSBIlD HB* 
*-*-*-*-*-*-*-*-* *SUILO CCW CHAIN* 
*TO SEARCH TRACK* * INDEX "" 
***************** 

x 
.* . 

04 * • 
.* * • .* ERR EXT *. NO *. ""YES .* ..... *. *A2 .* *. oo* * ... * * YES 

X 
*****E4********** * • 
* SAVE I/O ARtA * 
* ADDRESS * 
• * • • ***************** 

X 
*****F4********** * SET RCD TYPE * * AND OPERAT ION * * INDICATOR TO * * READ TRACK * 
* INDEX * 
***************** 

:x .......•.. : 
x .'. G4 *. *****G5********** .* *.. *IJHCXwTH HA* .* HOLD * .. YES *-*-*-*-*-*-*-*-* 

*.*. ""i~~ .... * ......... x: E~~:~KSi~~~~ : 

*...* * * * •• * ***************** 
• NO 

:x ................... ............... : 
IJHSC002 X 

*****J4********** • • *UPOATE CURRENT * 
* TRACK INDEX * * RECORD NUMBER * • • ***************** 

x .*. K4 *. .* *. .* END *. NO *. OF TRACK .* ..... *. .* *. .* * •• * * YES 
: IJHSBH5 
X 

***** 
*GO * 
* B1* 
* • 
" 

x 
***** 
*GD * 
* 01*IJHSBH6 .. 

• 
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Chart GO. ISAM RETRVE, SEQNTL: GET Macro (3 cf 4) 

. _.*. 
*GC • 
* K4* •• 

* 

IJHSBH5 X 
• •• •• Sl •••••••••• • • * GET STARTING * * RECORD NUMBER * * ON NEXT TRACK • 
* * ••••••••••••••••• 

ic 
** •• *e 1*.*.*****. * • * ADD ONE TO * 
• TRACK NUMBER * * • 
* * ................ -
•••• *Ge * • 
• K4 •• x. * • •••• x 

IJHSBH6 .*. Dl •• .• *. 
NO.* HOLD *. 

*A2 
I SMCD MACRO PARAME TER 
OPTION. DECISION DOES 
NOT APPEAR IN 
ASSEMBLER LI STING • 

.. -. 

***** • • • *. • • • 

· '. * C2 *_X. · '. .. -. . 
IJHSBH3 X 

*·e2****.*· • • .SET OVERFLOW .. 
• INDICATORS • 
.IN OTF TABLE * • * ........ _ .. 

x .'. 
02 *. •• *. 

•• HOLD *. yes 

• REFERENCES 
TO GDC2: 
GEF4, GEG2 

•.•. *. ""YES .* *. ='r'es .* .••.•.....•....... *. *A2 •• *. .• * .•• * YES 

ic ····*El·······.·* *' • • * 
: :FR~~CI~8EX : : *. TRACK * * * • * * ................ * 

X •• FI··· •• •• * • 
4o" ~q~CT Rte~~~ ,. * * INDICATOR • * • •• * •••••••• 

: .•.•...... x: 
.x . *. G! •• 

• * *. .* OVERFLOW *. NO *. RECORD .* ••.. *. .* *. .• *. _. 
* YES 

x . '. HI •• .. .. 
x 

***** *GB • * E4* * • • IJHSRETB 

•• IOAREA2 *. NO *. =YES •••••• *. *A2 .* *. .-* ..• * YES 

x .'. 
Jl ' • • * *. • .* HOl.O *. YES. *. =YES •••• X. *. *A2 •• *. .• 
* •. -'NO 

x •••• * • • 84 .. • • .. _. 

x 
**** * • * C2 * * • 
**** 

*. *A2 .* *. .* * •• * 'NO 

ic ** ••• e 2 ..... ***** 
*IJHSGET2 HA* 
*-*-*-*-*-$-*-*-* 
• READ OVERFLOW' * RECORD * • • 
*******.********* 

X 
*****E3********** *IJHSGETH GB* 
*-*-*-*-*-*-*-* .... • READ OVERFLOW • 
.. RECORD * 
* • 
***************** 

:x •...••...•...•.•.....•.. : 
x 

•• ***F2· ......... * • • * SAVE CURRENT * 
"'RECORD ADDRESS '" * IN OTF TABLE * * • *.**.*.**.**.**** 

X 
*****G2·"··***·· * * • ADD 10 TO * * CURRENT I/O * 
* AREA ADDRESS * 
* * * •• ****.********* 

it 
***.* *GE .. * C5* 

* * • IJHSB13 

•••• • • 
• 84· 
* * ** •• 

x .' . 
84 *. 

.* •• .*2. I/O AREAS •• NO *. SPECIFIED .* .•.. *. .* *. .* * •• * * YES 

x . '. 
C4 *. . * *. . .* FIRST *. VES. *. RECORD •••• x. 

*. .* *. .* * •• * • NO 

X 
*****04********** 
• * * SET RECORD • * COUNTER TO * 
... ONE .. • • 
***************** 

:x .•...••••. : 

IJHSBCKT X 
*****E4********** * MOVE OVERFLOw * 
'RECORD ADDRESS * 
:TO SlilWURCH : 

• * *.* •• *.********** 

X 
**F4******* 'TURN ON BIT' 

.. TO 1 TE * 
.. RCD YEQ .. 

*FROH LOW. 

* * * **** 

X 
*****G4*****··*** 
• * * GET ADDRESS .. * OF IOAREAS .. 

* * * • 
***************** 

x 
**** 

• * * C5 .. * • 
**** 

"'*.'" * • 
'" C!) • 

* * **** 
it .* . 

C5 "'. .* •. 
.*2 1/0 AR~AS*. NO *. PkESENT • * .••. 
*. .* *. .* * •• * * VES 

it 
*****05********** * * * SAVE RECORD * 
*ADDRESS tct1HkJ * * FOR PuT * * • 
***************** 

x .*. 
E:5 *. .* *. • .* WAS *. '(1:::50. 

*.IOAREA2 LAST .* .. x. *. USED .* *. .* * •. * * NO 

X 
*****F 5 ********** * * * GET ADORES!) * * OF lOAREA2 * * (I OAREARJ * 
* * ***************** 

:x .•........ : 
X 

IJHSADKY • * • G5 *. .* * • .* FIRST *. YES 
*.RECORD dEJNb .* .... 

•• PROCESSED.* 
*. .* * •• * • NO 

it 
***** *GE * * &3* * • 

* IJHSKEY 

x. *.*. 
* * * C.l* • • 
**** 
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Chart GE. IS~M RETRVE, SE~N~L: GET Macro (4 cf 4) 

'A2 
ISMOD MACRO PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

***** • • • •• • • • 
X 

IJHSOTR .*. 
~l *. 

• * *. .* HOLD * .. NO *. ",YES .* ...... *. *A2 .* *. .* * .• * 
'" YES 

x 

x 
**** . . 

'" D2 * . . 
**** 

* REfERENCES 
TO GEBl: 
GBD3, GBK2 

.*. IJHSOTRl 
Cl *. *****C2********** 

. * *. '" '" '" '" .* IOAREA2 *. NO '" '" SVC 36 '" '" *. =YES .. * ........... x* '" FREE LAST *' ., *. *A2.* X * "'TRACK HELD * '" 
* •. * ** ** "'.. .* ***************** '" YES 

J. 
Dl *. .* -* .. . * IS THIS *. NO • *. IOAREA2 .* .. X .... 

*. . * *. .* * •• * '* YES 

x .'. 
El *. .* * . • * FIRST *. NO • 

*.OVFL REC FOR .* .... * .. IOAREAZ • * 
*. .* * ... * *' YES 

IJHSlEOT X 
**FI******* . . 

-* CLEAR FIRST * * TIME SWITCH '* • • • • 
*********** 

x 
***** *GC * * A4* •• • 

**** · '. '" 02 * .. x. · . **** X 
*****02"'********* · . '" GET IOAREA '" 
'" POINTER .. · . • • ****************t< 

X 
*****E2********** 
: gp s~8B~~~~ : '* LINK FIELD -* * IN RECORD '" • • *****-************ 

X 
*****F 2* ********* 
-* MOVE ADORE SS * * Of NE XT * 
-* RECORD TO * '* SEEK/SEARCH * '* ADORE SS -* 
***************** 

**** · '. -* G2 *.x .. · . **** x .'. 
G2 '*. .'* *. .* ENO OF '* .. NO *. OVERFLOW .* .... *.. CHAI N .* 

*. . '* * •• * * YE S 

x .'. 
HZ *. .* *. 

x 
***** 
*GO * 
* B2* •• . 

IJHSBH3 

.* IOAREA2 *. NO *. =YES .* ...... . *. *AZ .* *. .. * * ... * * YES 

x .*. 
JZ * .. . * * • . * HOLD *. YES • *. =YlS .* ..... X. *.. *AZ .* 

*.. • * * ... * • NO 

x .'. 

***** "'GO * 
'" G5* . . 

• 
X 

IJH5KEY .*. 
63 *. .* * • . * BLOCKED *. YES *.. REC.ORDS .* ....... 

*. .* *. ..* * •. * • NO 

X 
*****C3********** • • 
'" GET ADDRESS '" * OF SEQUENCE '" 
* LINK FIELD * • • ***************** 

:x .................... : 

I JHSNEXT X 
*****03********** * MOVE ADDRESS * 
* OF NEXT * '* OVERFLOW RCD * 
*TO SEEK/SEARCH * '* ADDRESS -* 
***************** 

x 
**** . . 

'* G2 * • • **** 

K2 *. **K3*"'***** .* *. .. * TURN OFF * 
.*2 I/O AREAS*. NO X * OVERflOW * *. PRESENT .. * ........... X* INDICATORS * *. .. -* '* OlF TABLE * *..* * * *. • * "'*"'******** * YES 

: •••••••••••••••••••••••• x~ IJHSRETB 

***** 
*GB * 
'" E4* .. 
• 
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***** 
*GB * * A3* •• * 

'" REFERENCES 
TO GE8S: 
GBD5, GCK3 

****'" • 
* *. • * • 

IJHSBH12 X IJHSBHll X 
*****64********** * ADO lENGTH * 
* OF LOGICAL * 
* RECORD TO * * POINTER TO * 
* I/O AREA * 
***************** 

x 

'* REFERENCES 
TO GEes: 
GBE5, GDG2 

*** **(4********** • • * ADD ON E TO * 
'" RECORD * * COUNTER '" * • 
***************** 

*****85********** 
• * * SET RECORD .. * COUNTER TO .. 
* ONE * 
* * ***************** 
**** · . . * * *.x .. * • 
**** x .*. 

C5 *. .* * • .* RDONLY *. NO *. =YES .* .... *. *AZ .* *. ..* * .. * 
'" YES 

x 
***** 
*GC * 
.. 81* • * 

* 
X IJHSBH13 X l JH'::'~H.U 

*****04********** 
'" AOD POINTER '" 
'" TO KEY AND * * KEY LENGTH '" 
'" I/O AREA * 
'" POINTER * 
***************** 

X 
*****E4********** * UPDATE I/O * 
* AREA POINTER * 
* TO LAST ByrE '" 
* OF EMBEDDED '" * KEY * 
*****"'*********** 

X 
IJHSBH30 .*. 

F4 *. .* *. .* IS THIS *. NO *. A PADDING .* ..... *. RECORD .* *. .* * •• * * YES 
x 

***** 
*GO • 
* 82* • * . 

X 
IJHSBH3 

**G4******* * • 
'" TURN ON eOF * 

'" INDICATOR IN * 
* DTf TABLE '" • * 

*********** 

**~** 
*GA * * 03* • • • IJHSER2 

*****05********** * I NTERCH ANGE * * POJNTER TO * 
.. SAVE AREA AND * 
* CONTENTS OF * '* REGI STER 13 * 
***************** 

it 
*****E5 ********** *I JHS~ORK HA* 
*-*-*-*-*-*-*-*-* 
'MOVE RECORD TO * * WORK AREA .. 
* • 
***************** 

it 
*****F5********** 
.. SAVE POINTER * * TO SAVE AREA * * IN REGISTER * 
• 0 • • • ********.******** 

x 
***** *GC * * C1* • • • IJHSBHl. 7 



Chart GF. IS~M RETRVE, SEQNTL: 

•••• Al***·*·*·· * I SAM RETRVE 0 *' PUT MACRO *' 
• 0 ••••••••••••••• 

x 
• 0. 

B1 *. . * •• 
.> RDONLY *. YES 

PUT Macro 

*A2 
I SMOD MACRO PARAMETE R 
OPTION. THIS DECISION 
DOfS NOT APPEAR IN AN 
ASSEMBLY LISTING • 

*. =YES .* .................. . *. *A2 .* *. .* * •• * o NO 

JJHSPUTB X 
*****Cl*·*··*·*** * * :REGmMS~~14 : 
* > * > *.***********.*** 

IJHSPUTB X 
*****C2***"·***· • 0 
.. STORE USER .. 
>REGI STERS 2-14 * 
• IN SAVE AREA • 

* * ********.*.****** 

:x ••..•.•.••..•••.•••..•.• : 
x 

*****01********** 
.. ESTABLISH .. 

:REm&~s ~MS : 
.. REGISTER .. 
> • 

-*************** 

IJHSPUT X *.*.*El."." •• ** OIJHSBHIN HA* 
*-*-*-*-*-*-$-*-* > INITLZE PTR > 
• TO PARTS OF > 
> OTF TABLE > 
****.********.*** 

x . 
• 0. 

F! * . • * .... ****F 2********* .* WAS *. NO * SVC 50 .. *. A GET .* ........ X. ERROR .. *. ISSUED .* * .. .....* .* ••• ** •••••••• 
* •• -o YES 

IJHGETOK X *.Gl*.**.*. • * 
> RESET GET * 

> I SSUED SWITCH * • • * > ********.*. 

X ··Hi······· .. TURN ON .. 
" OUTPUT BIT> 

"RETRIEVAL BYTE' 
>IN DTF TABLE' 

> * ******* •••• 

X 
·*·**Jl********** 
*IJHSWORK HA* *-*-*-*-.-*-.-.-* 
• MOV E RECORD • 
• TO I/O AREA ,. * • ****** •• ****** •• * 

X 
*****Kl***** •• *** 
• > *SAVE POINTER TO* 
• SAVE AREA IN • 
,. REGISTER 0 * 
* * ** •• *** •••••••••• 

x ** •• • • * A3 ,. 
• * ••• * 

• ••• * • * A3 • * > .*.* 

X 

*·A3*······ • RESET * • OUTPUT BIT * 
'RETR I EVAL BYTE " 
.IN DTF TABLE * 
• * * ••••••• * •• 

x 
.> • 

B3 *. .* •. •• BLOCKED *. NO *. RECORDS •••••••• •. .* *. .* * •• * * YES 

IJHSBH18 j. :IJHSBH19 
C3 *. *****C4 •• ******** .• *. • .IJHSPUT2 HB* .* RECORD IN *. YeS x .-*-*-$-*-.-*-*-* 

•• OVERFLOW •••••••••• x* WRITE * *. AREA .* * RECORD * *..* • .. *. • * .**** •• *** ••••••• * NO 

X 
*·03******· .TURN ON BIT. 

.IN OTF TABLE ,. 
*TO INDICATE PUT' 

.MACRO ISSUED. • • •• * ....... . 
:x ••••••.•••••••••••••.••• : x ..... 

*GC :$ 
• Cl* •• • IJHSBH17 
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Chart GG. IS AM RETRVE, SE~NTL: SETL Macro, $$BSE~L (1 of 5) 

266 

****A1********­* I SAM RETRVE * 
.. sell MACRO * * $$BSETl *' 
**.*****.****** 

START X 
*****81********** * , 
o GET ADDRESS 0 * OF OTFIS *' * TABLE * o • 
.** •• ***.*** ••• ""* 

x 
• 0. 

Cl *. *****C2*********. . * *. *' *' .* VSAM *. YES .. MOVE USER *' 
'. FilE •••••••••• X.RETURN ADDRESS * *. .* *INTO OfF TABLE *' 

*..* .. *' * .• * ** •• *.*.* ••• *.*** > NO 

VALIDATE X 
*****01********** • GET FilE • 
.. START T,YPE *' * INDICATOR 0 
lit FROM SEll * 
.. MACRO *' 
***************** 

X **.··EI.*.·* •••• * : : Vi~~Di~E :: 
...... IOAREAS ... ... 
...... ADDRESS ... * *. LIMITS ** **.*.*.*.*.**.*** 

X 
*****F 1********** ... * SVC 26 ...... 
... ... VALIDATE * ... 
... *DTFIS TABLE .... 
..... ADDRESS .. * 
...... L tMlTS * ... 
***************** 

X 
*****Gl********** 
: ~6ru~~ E~~I~~ : 
• FOR REQUIRED * 
... DEVICE * 
* * ***************** 

R21R X 
** ***H 1 ********* * * MOVE lAST • * PRIME DATA * .. IN CYL [NOER * 
.. TO END OF * .. VOLUME LIMIT * 
******"'*****."''''.* 

X 
****·Jl********** 
- * -GET lOWER LIMIT-* OF PRIME * .. DATA AREA * 
* * ***************** 

x .*. K! *. 

*****02*~*******. * • -MOVE ADDRESS OF' * IIP-SETL RTN •• 
• INTO PSW • 

* * *.** ••• ** ... ****. 

X 
****E 2******* •• 

.. SVt 11 * 
'" GO TO * • I1PPROC • 
.************** 

• * •. ****K2********* 
*:* ~~t&K * :*!:~ ..... x! ~X~c~ : 

*. SPEC. .* * $$BSETll * 
*..* *************** * .. * * NO 

x 
**** 

* -* A3 • * • 
**** 

**** • * * A3 '" 
* * **"'. 

x .'. A3 *. *****A4********** • * G KEY *. * MODIFY cew * .* SPECIFIED '. YES * CHAIN TO SRCH * *. IN seTL .* ........ x* KEY EQ OR HI * *. MACRO ._ *AND MOO COMPARE* 
*..* • 8R INST '" 

* .. * *******"'********* * NO 

x 
CMKEY .*. 

B3 *. .* Key *. .* SPECIFIED *. YES • *. IN seTL .. * .... X ••••••••••••• *. MACRO .* *. .* * .. * * NO 

x .' . 
C3 *. ..* BOF * .. 

x 
* ••• * 
*C:,.H * 
'" B4* • * 

* KEVROUT 

.'" SPEC'FIEO *. YES *. IN SETL .* •... *. MACRO .* 
*. .* 

"' .• * * NO 

x .0. 
03 *. .* * . 

x .* .. 
* * '" F5 • • • *.*. 

. * VALID *. 1"10 
*.*. SI~Rm~ .* .•.... 

*. .* 
* .. '" * YES 

x .*. 

x 
** •• 

* * * J3 ... * • 
**** 

E3 *. *****E4********** · * Reo *. * * 

**** 
> * * E5 * , * 
**** 

• •••••••••• X. 

:GETID x 
• ' 10 IN TRK *. YES *MOVE FIRST DATA' • 

.****E5********** 
* * * MOVE STARTING • *. INDEX .* ........ X. Reo AODR TO * ..... .. * RECORD 10 * *. AREA .' >STARTING RCD 10' * TO SAVE AREA , 

*..* * * * • 
***************** * •• * *****.**.******.* * NO 
**** > REFERENCES' • • 

x • *. 
F3 *. .* *. .* SHARED '. NO 

*. *. TR~l~EON .* .* ..... : 
*. .* * ... * • YES 

J. :TESTNORM .>. 
63 *. G4 *. · * Reo *. . .* RCO *. 

TO GGF5: * .. *.x. 
GJG3, GJJ 5 * * 

**** COMMON 
x .* . 

F5 *. 
.* * . 

.'PRIME DATA *. NO 
• .X.. ON 3330 .* .... 

*.*. • • 
• FS • 

• * ***. 

*. .* 
*. .* * .. * • YES 

x .*. G5 >. 
.* *. . 

.> 10 ON *. NO X .* ID ON >. NO .> STARTING '. VESX 
>. SHARED .* •••••••• X'. PRIME DATA .' •••• 

*. TRACK .* *. TRACK .* 
*..* *..* * ... * * •. * * YES * YES 

x x • *. .' . 
H3 *. Hit *. . * *. .* * • . * Reo *. YES *. NUMBER ON .* •••• *. TRACK .* 

.'RECORD NO. *. NO • *. ON PRIME .* .• X. *. DATA .* *. .* * •. * * NO 
**** 
*Gi-l * ¥ * J2 *.X. 
> * **** • 

x 
**** • • *' E!) • , . 
**** 

*. TRACK.* 
* .. * • YES 

x 

x 
**** * , .. J3 * • * **** 

>. CYLINDER •••••• *. GT 256 •• 
*. .* •.. * * NO 

X 
*****H5*********. , * 
> SET UPPER * 
> LIMIT OF * * tC TO X'FFI * * , 
***************** 

:x .......... : 

llLEGID X 
**** * * • E5 * X 

**J3******* * TURN ON * * INVALID * •• x* RECORD 10 * 

**** 
* * * J3 * * > 
**** 

* S ... ITCH * 
* * ** •• ******* 

X 
****K3*******·* * SVC 11 * * TO PROBLEM * * PROGRAM • 
*****.********* 

• • .*** *.***J5********** . , 
, GET TRACK * 
:ST~~~r~~ ~~gMlO: 
• * ***************** 

i< 
*****K5********* • * ADO TO * * TRK. AND * *GET TR OF • * FIRST CD* * IN C * 
******* ***** 

x 
****. *GH. 
* Al* 
* * * 
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Chart GH. ISAM RETRVE, SEUNTL: SETL Macro, $$BSETL (2 of 5) 

••••• 
*GG * * K5* 
* * * 

X •• ***81.·· ...... . 
• * • GET HIGH • 
: mg~DI~gEx : 
*' TRACK *' ••••••••••••••••• 

X .. ***01········** • STORE REMAINDER* 
• AS TRACK INDEX. * OV ERFLOW RCD 0 *' NO. FOR *' 
.STARTING Reo 10* .*.* •••• *** •• *.*. 

x .'. E1 *. .* *. .* *. NO *. RIERO .* ..•• 
*. .* *. .* * ..• 

• YES 

X 
.. • •• FI ... • ••• ••• * 0 
: H~i5R~ralR : *' BY 1 • • • _ ............. _. 

:x .......... : 

RZERO X 
••• ··Gl •• •• ...... * SUBTR E" 
.. FROM * 
·INDEX *' 
• TRACK • 

• * ........... *** ••• 

..... Hl.i*******. * SET Reo NO 0 

: g~TH g~F~D : 
*' HIGH ReD NO. * 
• * ........ _ ....... . 
•••• 
*GK" • *' 04 •• X. 
o * • .... X 

OFLOEXIT ••• 

• SHRTi~Go. 
•• RCO 10 ON o. NO 

'. FIRST DATA •••••• 
*. RCD TRACK.' 

*. .* * ..• x 

•• * • • * * A2 * * • .* •• 
x .*. A2 * . . * * . • _ SHARED *. YES 

•• TRK ON FILE •••••• 
*. .* *. .* * ..• 

• NO •• *-* o • .. 82 •• X. · .. .... . 
NORMAL X **· •• B2·*·······* 

• MOVE HIGH RCD • 
• NO. ON PRIME 0 
• DATA TRK TO 0 
.SAVE ADDR AREA 0 
• IN DTFIS TBL • ............ * •• ** 

:X •••••••••• : 
x 

NEXT ••• 
C2 o. .. .. 

•• BLOCK •• NO *. COUNT EQ 0 •••••• .. .. 
*. .* * .. * 

• YES 

x ... 
02 •• 

.* *. 
YES •• START! NG •• .... *. Reo NO. EQ •• *. ZERO .* 

*. .* * .. * ·NO 

X ····.ez* .. * •• *··. • • : S~I~~A~~cg~5 : 
* NUMBER • • • .* .•• *-**-*.*-• 

: •••••••••• X: 

X 
• * •• *F 2 ••••• *** •• • • • MOVE BLOCKING. * FACTOR TO * 
• BLOCK COUNT • • • .*.* ...... ** •••• * 

:x .......... : 
x 

EXIT .•. 
G2 *. .• *. 

NO.. RCD 10 '. 
• •••• ON 2321 •• 

x 
.. .. 

*. .* * .. * .* •• • • 
• K2 • • • 

• YES 

•••• 
X 

····*HZ··** ... *·. 
• SET STRI P NO • 
• FOR END OF * 
• VOLUME LIMIT • 
• TO 5 • • • ... * .. * ......... . 

x .•. 
J2 *. 

•• RCD •• 
.* ID GT END *. YES *. OF VOLUME •••••• •. .* 

*. .* * .. * x *' YES .... 
• NO **.* • 

·GG * 
• J3* 

X "···KI*···-**··· *' MOVE HIGH * 
• Reo NO. ON * *' SHARED TRK * 
mV~TmRT~~H : 
•••• **** •••• *** •• 

x •••• o • 
*' A2 * o • 
•••• 

• • • B2 * • • ***. 

**.. . · .. • K2 •• X. * • .* •• 
EXITOUT X 

·**.KZ********* * SVC 11 * * TO PROBLEM * * PROGRAM * ....... * •• **.* • 

* * * 

** ••• 
*GG • * 63· * • • 

KEYROUT X ••• **84** ... *_ 
• Move * * INDEX * 
:sEIRc~O S· : 
.AREA IN D F T81.* • ••••••• *.* .... -

i . .. 
04 * . .• * . . * MASTER *. YES *. INDEX ON .* •... *. FILE .* •. .* 
* •. * 

• NO 

X 
**··*e4*******··· * MOVE C YL INDER * 
: I~Dj~ ~I~:} : 
.SEARCH ADDRESS * 
.AREA IN DTF TBL. 
******* •• **.***** 

:x .•.•.••••• : 

X 
***·*F4********* • *8LDER G1.. 
*-*-*-*-*-*-*-*-. 
* BUILO CCW • 
• CHAIN • 
* * • •• * ••• ** •• * •••• * ..*. • * .• REF ERENCES 
• • *.X. TO GHG4-: * * GKC5, GPE:2 
**** • GOTOEXCP X 
*****G4********* • 
*EXCPROUT GL* 
*-*-$-*-*-*-*-*-* 
: EXC~\ SE1RCH : 
o ANb TI • 
.*.******.****.** 

X 
*****H4********·* * MOVE SEEKI * * SEARCH TRACK * 
*ANO RCD NO. TO * * TRACK INDEX * * OVFL ADDRESS * 
**.*.********.* .. 

x 
***** *GJ * 
• 81* • * • FINONXT 

Charts 267 
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***** *GH * '* H4* •• • 
F I ND"IXT X *B2 

*****B1*******-*** * MOVE NEXT .. 
'" SEARCH 10 * * TO SEEK! * 
*SEARCH ADDRESS '" '* AR.EA * 
*************t:*** 

X 
*****C1********** 
'" GET F * * CODE FROM * * NEXT SEARCH * 
'" 10 *' • • 
***************** 

X 
*****01********** * OET INDEX * 
'" ENTRY TYPE * 
*FROM F CODE nF '" *' NEXT 10. SEE * 
*T8l AT LOC *B2 * 
***************** 

x 
***** .. . 
* SQ* 
* * . 

****Fl********* * ISAM RETRVE '" '* NORMAL TRACK * 
'" SUBROUTINE '" 
*************** 

**** *GK * .. '* 81 *_x. • • **** • NORMLTRK X 
*****Gl********** 
*BlDER Gl '* 
*-*-*-*-*-*-*-*-* *BUILD CCW CHAIN* 
.. TO READ Reo * · . ***************** 

x .'. 
HI *. .* *. 

~ * BLOCKED *. NO *. RECORDS .* ..... 
*. .* *. .* * •• * '* YES 

X 
**J 1 ******* * MODIFY * 

cc~·! ~ 

* COMMAND TO '* * SEARCH KEY * 
'" EQ OR HI * 
*********** 

BLKREAD X 
*****Kl********** 
*EXCPROUT Gl* 
*-*-*-*-*-*-*-*-* 
* • * READ RECORD * 
• * ***************** 

x 
**** • * 

'* G5 * 
* * **** 

.. oo .. F· cODE'" : .. TYPE" of'' iNDEx· ENTRY· ......... ROUti NE"":" LHARi -LocAtioN": 
: .. 00000000" :- NORMAl" ENTRv:uNsHARED"":" NORMLTRK" ...... "·· .... aj ........ • '". '" .. 
: .. OOOOOONN'" : .. NORMAL" ENT'Ry:uNsHARED" -: .. iNDEx .. " ........ • ........ • GK ...... •• ...... .. 
: ·ooo(,iooc· : .. NORMAL· ENTRY':SHAR ED· .... : ·SHROTRK ...... : .... •• ... GK ...... • .... ··: ............ " ...................................................... " ........ ... 
.. 00010000 .. OVERFLOW E:NTRY-END • OFLOROur ('K 

: .. oooi iooir :. OVERF lOW" ENTRY:CHA iNEr/:· OFLOROjf*· .......... " .. GK··· .. " ...... .. 
: ·ooiooooo" :~ DUMMY· ENTRY:'END· (T ji ..... : "NORECFNO ............ • .... Gj .. • ...... •• .. .. 
:. OoiOOoNtr : .. DUMMv" ENTRY=-ENC)"· ........ : "NoREcFND ...... ·" ........ Gj·· ........ • .. 
: "ooi6ioNN" : .. DUMMY" ENTRY:CHAiNEO"· .... : .. j NOEx· .. • .. • .. • .. • .. "" GK" ........ " .... • 
: .. 00 iioooo 0':. iNACfi VE" ENTRY "Hi)''' ...... :· NORECFNO .... • .. • ........ Gj·oo ............ .. 
: .. ooiioONN":" INAcT IVE "ENTRy .... •• ...... : .. NORECFNO" .. " .. • .. • •• Gj .. • .... • .. • .. .. 
NN':: io· ~. MAsTER· iNDEx;" oi "~ .. CYLINDER" iNDEX .......... •• .... • ....................... . 

**** * • 
* G2 * * • 
**** 

X 
*****G2* ********* '* SAVE ADDRE 5S * '* OF STARTING '* '* RECORD. * '* MBBCCHHR '* 
* * ***************** 

it 
**'***H2****'****** * GET ADDR Of '* '* IOAREAS * *WHICH CONTAINS '* * DATA PORTION * 
*OF STARTING RCD* 

'**'*'************** 

X 
*****J2**'**'****** *GET LOC. OF KEY* 
~ IN RECORD BY v '* ADDING KEYlOC '* '* -} TO ADDRESS * '* OF IOAREA5 '* 
**'*'************** 

X 
*****K2*******'*** * GET ADDRESS * * OF KEYARG, *' 
* KEY SUPPLI ED * 
* BY USER * 
* * ****************'* 

COMPARE 

**** • * 
* G3 '* 
* * **** 

x .*. 
G3 *. .. * *~ 

****F4********* '* 15AM RETRVE * *' NO ReD FQUND *' 
'* SUBRour IN E '* 
***'***'********* 

EQ.* KEY IN *. HI .. ... *. BLOCK EQ .o* ........... _ ....... x. 

x 
***** *G(;' * 
* F5* 
* * . 

*. KEYARG .* 
*.. .* * •• * • LO 

**** ... * .. * REFERENCES *' * * .. x. 10 GJH4: *' * GKJ4, GLJ5 
COMMON 

X **** • 
*****H3*********'* * STORE DATA * * PORTION OF '* * STARTING RCO '* 
* IN DTF TBl * 
*FOR DEBLOCKING *' 
'***************** 

X 
*****J3********** * • * POINT TO * * NEXT RECORD * 
* IN BLOCK * • • ************'***** 

X 

NORECFND X 
**H4******* * TURN ON '* * NO RECORD * * FOUND * * INDOCATOR * 

* * 
'*********** 

X 
****J4********* * SVC 11 '* * TO PROBLEM * 

* PROGRAM * 
*************'** 

*****K3'*******'*** *****K4*********". * POI NT TO * '* * * KEY FIELD OF * * ADD ONE * '* NEXT RECORD * .......... x* TO BLOCK '* 
* IN BLOCK * * COUNT * 
'* *' * * ***************** ***************** 

**** * * * G5 * 
* * **** 

UNBLREAD X 
*****G5********** 
*EXCPROUT Gl* 
*-*-*-*-*-*-*-*-* 
! EX~~co~8AD : 
* * 
***************** 

X 
*****H5********** * SAVE * * STARTING ... 
*RECORD ADDRESS.* * MBBCCHHR * • * 
***************** 

it .*. J5 *. .* *. .* BLOCKED .... NU *. RECORDS ,,*.oo .... 
*. .* 

*" .* * •• * * YES 
x 

***** *GG * * F5* 

it 

* • • COMMON 

*****K5********** * • *' GET ADDR * * OF IOAREA * * AND KEY *' 
* * 
***************** 

x : .••••••••••••••.•••••••••.••••••••••••••••.••••••• x:x •••••••••••••••••••••••• : 
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Chart GK. ISAM RETRVE, SEQNTL: SETL Macro, $$ESETL (q of 5) 

*.**A1*·****·*· : s~l~~DRfl~lR : * SUBROUTINE • * ••••• * ••• * •••• 

SHRDTR,I( it 
*****81***.····** • SUBTRACT ONE • 
.. FROM FIRST .. 
.. DATA RECORD .. 
.. NUMBER FOR .. 
• SEARCH * 
****.*.* •• *****.* 

x 
$I •••• 

• 6.1 * 
.. Gl· •• • NORMLTRK 

****A2********. 
: I8~~R~t~~VE : 
• SUBROUTINE • 

.. *.******.*.*** 

OFLOROUT X 
**82******-• • .. TURN 00 .. 

.. OVERFLOW .. 
.. SWITCH .. • • * •••••••••• 

X 
*****<:2*********· 
• GET ADDR OF • 
.. IOAREAS WHICH * 
.CONTA INS NORMAL. 
.ENTRV ASS. WITH. 
• OVFLOW RECORD. 
**************.*. 

X 
*****02***"'*·**. " . 
:GEiR:2~C~~~~XOF: 
" NORMAL ENTRV * • • ••• ** ••••••• * •• ** 

ic 
*****E 2****** •••• 
.SET RECI:RO NO ... 
*TO HIGH Reo NO •• 
• ON PRIME DATA. 
.. TRACK .. • • *****.***** •••••• 

x .". F2 •• 
•• CURRENT". 

•• PRIME DATA *. NO *. TRK 1ST IN .* ..... *. CYL .* *. .* * •.• 
" YES 

ic ... 
G2 * • • * *oO oO. *. NO .. 

•• SHARED TRACK .* .. x. 
*. .* *. .* * •• * .. YES 

X 
*****H2***·*·***· • SET CURRENT • * PRIME DATA * *NO. TO HIGH ReD* 
.ON SHAREO TRACK* * • 
****** ****** ***** 

:X •••••••••• : 

INIT4 X 
*****J 2. ********* 
• ADO 2 TO CURR • .n OVfL RCD NO •• 
• TO PT TO NEXT * 
• OVFL ENTRV • 
* TI * ***************** 

X 
*****K2********** • • *GET HIGH RECORD* 
*NUMBE R ON TRACK. 
• INDEX TRACK * • • ***************** 

it 
**** 

- * * 83 * • * 
**** 

**** • • * 83 • . " **** 

x .•. 
B3 *. .*HIGH Tl*. ..TRK RCD NO.*. NO *. L T NEXT OVFL .* •••• *. RCD NO •• * *. .* * •• * * YES 

IJHSBH5 it 
*****'3*.******** 
" SUBTRACT HIGH * * Reo NO. ON Tl * * TRK FROM NEXT * 
"TI OVfL RCD NO." · " **.* ••••• *.** .... 

it 
·****03********** · . .STORE RESULT AS. * NEXT TI OVFL • * ENTRY ReD NO. * · " ***************** 

it 
*****E3********** *ADO ONE TO NEX T* 
o TRACK INDEX • 
-OVERflOW ENTRY • 
" TRACK NUMBER * · " ***************** 

:X •••••••••• : 

IJHSBH6 it 
*****F3·********* 
.BlDER GL* 
*-*-$-$-*-"'*-*-* * • .BUI LD CCW CHAI N* 
o * 
***************** 
**.* • · .. * G3 •• X. 

* *. **** • 
OfLOOP X 

*****G3********" 
• * • ZERO M NU"BER • * IN BUCKET * • • * • ***************** 

it 
*****H3*******·** *EXC PROUT GL* * -*-*-*-*-*-*- ... 
: Ea~~~F~5~D : 
... RECORD * 
***************** 

x 

**** • • * 84 * • • **** 

FOUNDOF it 
*****84********** 
.. GET 10 OF * 
• CURRENT * 
.. OVERFLO~ * 
.. RECORD ... 
" . ***.************* 

X 
*****C4********** 
• POINT TO DATA. .PORTiON Of OVFL* * RCO, BYPASS * * SEQUENCE LINK * * FIELD * *.*** •• ***** .. * .. 

X 
*****04********** 
* " " MOVE BLOCK ING * *FACTOR TO BLOCK* * COUNT * • • ***************** 

it 
***** 
*Gf.t * * Jl* 
* " . 

OFLOEXIT 

.*. .*. J3 *. J4 *. .* *. .* * . 

****AS********. * ISAM RETRVE * * INDEX * * SU8ROUTI NE • 
*************** 

X 
INDEX .*. 

B5 *. .* *. NO .* CYL INDEX *. . .•. *. JUST SRCHED .* 
*. .* *. .* * .. * * YES 

X 
*****C5********** *BLDER GL* 
*-*-$-*-$-*-*-*-* *BUILO CCW CHAIN* * TO SEARCH Tl * • • ***************** 

: •••••••••• X: x 
***** 
*GH * * G4* 
* * * GOTOEXCP 

• * OVERFLOW *. NO .* END *. YES *. RECORD .* .•....•. x*. OF OVERFLOW .* •••• *. FOUND .* ... CHAIN .* 
*..* *..* * •• * * •• * * YES * NO 

it 
**** * • * 64 * 

* * .**. X 
*****K4*******.** 
... HOVE NEXT 0 * 
... 10 T , * • • *SE * 
• * ******* ******* 

x 
**** 

• * .. G3 * * • 
**** 

x 
***** 
*GJ * * H4* • * • NORECFND 
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210 

* ••• Allle ••••••• * * I SAM RETRVE ,. 
.. BUILD ROUTINE .. • • *************** 

BL DER X 
*****61*********· 
• * "GET ADDRESS OF * 
*CCW BUILD AREA .. • • > • •••• _ •••• * ••••••• 
**** · '. * Cl •• x. · . • *** X 

*****el ********** • • 
'" GET OP CODE '" 
,. BYTE FROM * 
• au ILDER CONTROL' 
'" CODE '" 
***************** 

X 
*****El********** 

**** • • * A3 * • • • **'" 

X 
*****A3*********. • • 'MOVE FLAG BITS> 
.. TO CCW * • • • • 
***************** 

X 
*****83********** • DETERMINE OATA .. 
• lENGTH USING > 
'SUI lDER CONTROL> * cooe * • • ***************** 

X 
.****03********** > > 
*UPDAl E TO NEXT '" 
>BUI LDER CONTROL> 
• CODE FIELO • 
• > ***************** 

x .'. E3 *. 
.. GET ADDR * ·"'··EZ-·**····· .* *. '" OF I/O AREA * .. RETURN * YES.* END OF ... 
.. FROM BUILDER * .. TO *X •••••••• *. COMMAND .* 
'" CTl COOE * >CALLING ROUTINE' >. CHAI NI NG .> • • *************.*** *************** *.. ... 

:X •••••••••• : 
x 

STORES .'. 
Fl *. *'****F2********** .* READ *. *' * . * COUNT OP *. YES * GET ADDRESS * *. CODE IN eTl .* ........ X* OF READ * *. COoE.* *' COUNT AREA • 
*..* *' * *'. • *' ***************'** * NO 

:·x •••••••••••••••••••••••• : 
STORESl ic 

*****Gl*'********* > • 
* STORE ADDR * *1/0 AREA IN CCW* *DATA ADDR FIELD* 

* * ***************** 

X 
*****Hl********** * DETERMINE CCW *' *' OP CODE FROM * 
>BU ILDER CONTROL' 
*' coDe * 
> * *'**'**************' 

X 
***'**J 1 ********** 
* * * STORE OP * 
... CODE IN CCW * 
* * • • ***************** 

X 
*****Kl********** * GET FLAG * * CHAR FROM * * BUILDER * * CTL CODe * 
> * ***************** 

x 
**** • * * A3 * • • **** 

DOS/VS LIOCS Volurre 3 DAM and ISAM 

* .. * • NO 

X 
*****F3********** > • 
• GET NEXT CCW • * ADDRESS * * > 
• > *******'********** 

x 
**** • • *' C1 * • • ***'* 

***·A5*·*.***·· 
• ISAM RETRVE • 
> INPUT/OUTPUT • 
• suaRoun NE • 
*************** 

EXCPROUT X 
*****65******.*** * MOVE LOGICAL • 
• UNIT FROM • 
'DSKXTN TABLE TO' * tee • 
> • 
.*******.***** •• * 

X 
*****C5*******·** * MOVE BB FROM * 
'DSKXTN TABLE TO' * SEEK AODR, * 
> SEKADR • • • .**************** 

X 
**.05******* ••• * 

SVC 0 
EXCP • 

***************** 

....•.•...•.•.•.••....... x. 
X 

*****E4*.******** E5·*· •• * * .. * .* *. 
:: aX~T 7 : :x ...... ~~ .. :* COH~l~TE: *:. 
* * * * *. .* * * .. .. *.. * ******.********.. *. .* 

• YE::S 

x .*. *****F4*.*.*"*** F5 *. * RESTORE. .* *. * SEEK/SEARCH > YES.' WAS '. 
BUCKET WITH oX •••••••••• COUNT FIELD .' 
SAVED COUNT 0 o. SAVED .' 

• * *.. * ************** •• * *. .*. 
• NO 

: •••••••••••••••••••••••• X~ 
TSTOASD .*. **G4******* G5 _. * * .* *. * TURN ON. YES.* DASO *. ... * OASD eRROR *x.......... ERROR .* * INDICATOR • *. .* 

• .. *..* *.********* * •• * x 
**** • 0 • NO 

.. K4 * • > 
**** x .*. .*. H4 *. H5 *. 

.* *. .* *. NO.* CAUSED *. YES.* wRONG *. .... *. BY eOF .*X •••••••• *. LENGTH .* *. .* *. Reo .* ...* *..* * .. * * .. * 
• YES * NO 

: •••.....•.•••••••••••..• x: 
**J4******* • • • >TURN ON WRONG' 

••• X. lENGTH * 
• INDICATOR • 

• > *********** 
**** 

• >. • K4 * .x. • • **** 

****K4*:.****** * svc 11 * 
• TO PRoal EM • * PROGRAM * 
.************** 

x 
TSTNRF .*. J5 o. 

.* *. YES.* NO *. ... *. RECORD .* 

x 
***** 
*GJ * * H4* 

*. FOUND .* 
*. .* * .. * 

• NO 

'J 
NORECFND 

X 
****K5********* * RETURN TO • 

• CALLING * * ROUTINE * 
*************** 



Chart GM. ISAM RETRVE, SEQNTL: SETL Macro, $$ESE~L1 (1 of 5) 

··**Al·· •• _ •• •• 
* I SAM RETRVE * 
• S Ell MACRO • 
• SSBSETLl • 
******* ••• * •••• 

X 
START ••• 

81 *. *****82*"*.*.*** •• G •• • MODIfY CCW • 
•• KEY". YES • CHAIN TO SRCH • 

•• ~~EC~mD 1~.' ••• """X:A~5YM6g EM~RE: 
•• MACRO._ ., BR INST • 

*" .* ****************. 
• NO 

it 
CMKEY .•. 

Cl •• 
.* *. •• KEY •• YES • 

•• SPECIFIED IfIJ •••••• X ••••••••••••• *. seTL •• 
•• MACRO •• * •.• 

• NO 

ic .0. 
01 *. • * *. 

it ••••• *GN .. 
., 84 • • • • KEYROUT 

• * BOF *. YES 

•••• • • .. A3 .. 
* • . _ .. 

GETiD X 
*····A3*·*.*.*.** · " * MOVE STARTlN~ * 
.. RECORD TO * 
.. SAVE AREA * • • ••••••••••••••••• 

ic 
• •••• 83* ........ . 
.BlDER GQ* 
*-*-.... *-*-.-.... -* o BUILD CCW • 
.. CHAIN .. .. . 
*** •••• *** ••••• ** 

ic ·<3*.····· • • • SET SWITCH • 
" FOR SVC 35 * 

* HOLD TR ACK * . .. • .... * ••••• 

X 
*·.**03*.***-*** *EXCPROUT GR • *-*-...... :t-.... -*-* 

•• SPECIFIED I~ .* •••••••••••••••••••••••••••••••• • HOLD TRACK • *. seTL •• 
·.MACRO.· * ••• * NO 

• • • • * •• ****.**** ... ** 
: •••••••••• X: 

ic 
• REFERENCES 

TO GME3. 
GPEl, GPHI :***: x 

• *. 
ft *. • *. COMMON ••• * • E3 *. 

• * *. .. .* * • .* VALID o. NO • .*PRIME DATA *. NO 
•• STARTING •••••• *. 10 SPEC .* .. • ....... X.. ON 3330 .* •••• 

*. .* .. * •• * x .. YES ••• * 

x .*. 
• * .. Kl • 
• 0 

.*** 
Ft *. .****F2**** ••• *** 

•• Reo *. " MOVE FIRST " 
.* 10 IN •• YES * DATA RCO ADDR • 

." •• TR~R~~OEX •••••••••••• x: TOR~~Ar6ING : 

*..* * * *. .* •• *.*****.******* * NO 
**** • * • 

.... X* 43 * 
X * .... * • *. TESTNDRM • *. 

Gl *. G2 ". 
•• SHARED *. .• R.eD *. 

.* TRACK ON •• NO .* 10 ON *. NO 
•• FilE •••••••••• X*. PRIME DATA •••••• *. .• x *. TRACK .* *..* *..* * •• * * •. * * YES .. YES 

ic .•. 
Hl *. • * RCO *. .* 10 ON *. NO • 

•• SHARED .* •••••• *. TRACK .* *. .* * •• * 
• YES 

x .*. 
HZ * • .* Reo *. . • * NO. ON •• NO X *. PRIME DATA .* ..•. *. TRACK .* *. .* * .. * * YES 

••••••••••• X: 
x .*. Jl •• 

.* *. •• RCD •• YES • 
*. NUMBER ON .* •••••• *. TRACK .* *. .* * •.• * NO 
**** ·GN * . 

x 
**** • • * A3 * • • ..... * 

* OZ •• X. .. * • .X ••••••••••••••••••••••••••••••••••••• * ••• X 
.*K 1****.** • • ****KZ· .... **** * TURN ON. • SVC 11 .. 

*. .* *. .* * •• * • YES 

x .*. F3 •• 
.* *. . •• STARTING •• YESX 

•• C YL INDER GT .* .... *. 2.56 •• 
*. .* * .•• * NO 

ic 
***.*G3***-***.** * • * SET UPPER • * LIMIT OF * 
• CC TO X'FF' * 
* * .*************.** 

:x •..•••••.• : 

X • ••• *H3.* •• ****" 
• GET TRACK * 
• NUMBER FROM * 
• STARTING Reo • * to * 
• * .***.*****_ ..... * 

X 
*".*"3*****·***. • ADD ONE TO • 
* TRK NO. AND • 
*GET TRK NO. OF • 
* 1ST DATA RCO * * IN CYLINDER * 
****.***.****** •• 

X 
·*·**K3·**·*····· *SUB NO. OF 1ST • 
• DATA RCD TRK * 

•• X*lNVrbl~w~fE~RO •••••••••• x: TOp:~8=k~M : • FROM STARTING * 
: RCDRhuPIJUBlE : .... 

* • * K1'. 
* * **** 

• • •• * •• ** •• ****** • ** •• ****** ******.******** •• 
x 

**** * * .. A4 * • * ••• * 

* •• * * .. • A4 .. 
• • ** •• 

X **· •• A4** •••• **** .. GE H • 
• RE • * ON • 
• INDEX CK" * • ***.***.********* 

x 
:*~i:rre·::%~~*: 
.BY HIGH RCD NO •• 
• ON TI TRK AND * 
• STORE QUOT AS * 
*Tl OVFl TRK NO.* * ••• **.* •• ** •• *** 

ic ..*.·C4 •• ******** .STORE AINOER. 
.AS TR IN OEX • .. OVER Reo" 
* N • 
.START C 100 
..* ••• ** ******* 

x . .. 
04 •• .* •• 

•• OV ERFLOW *. NO *. RECORD .* •••. *. RZERO .* *. •• 
* •• * .. YES 

ic 
• •• **E4*********' 
• * • DECREMENT * 
• HEAD NUMBER * 
• BY 1 • • • •••• * •••• ** ...... . . .x ••••••••••• 

RZEROR X 
.*F4****·" . .. 

.. RESET * *. s:f~~~ .* 
* * ** •• *****.* 

x •• * •• 
*GN * * 81 • • * 

* DFlOEXlT 
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• REFE~ENCES 
TO GNBI. 
(:'MF4, GPF4 

.***. * • 
* *. * * * 

*.** o • 
* B2 *' 
* -**** 

***** *GM * * C1* • * • 
X 

OFLO~XlT .'. 
X 

EXIT • *. KEYROUT X 
• S~lRTI~G*. 

''0 .* Reo 10 ON *. .... *. FIRST DATA .* 
*.RCD TRACK •• 

*. .* * ••• 
* YES 

X 
*****el********** 
... MOVE HIGH * * ReD NO. ON * * SHAfl: ED TRK * *s AVE AOOR AREA * 
'IN DTFIS TABLE * 

***************** 

x . -. 
01 *. . * *. 

B2 * • • * *. NO.* Reo 10 •• ...• *. ON 2321 .* 
*. .* *. .* * •• * * YES 

X 
*****C2********** - . .. SET STRIP NO. * * FOR END OF * 
• VOLUME LIMIT • 
* TO 5 * 
**************.** 

x • * • 
02 *. . * Ill • .* SHARED *. YES *. TRK ON FILE •••••• 

• - RCD 10 '. YES *. GT END OF .* .... *. VOLUME .* *. .* *. .* * ••• 
• NO : .......... X: 

NORMAL X 
*****EI*·****···· ,.. MOVE H Reo *' 
,.. NO. ON ME'" 
,.. OAT TO * 
*SAVE REA *' *' IN DTFIS TSl ,.. 

***************** 

•. .* * •• * * NO . . •.••••••••• x. 

X 
EXiTOUT .'. 

E2 *. .* * • 

x 
* •• ** *GM * 
* Kl* * • o 

.. :* TRAl~D~~I lL *:*!~~ .. *. HELD .* *. .* * •• * x * NO 
:X .......... : ***.* *GQ * * D4* 
x 

~EXT .*. 
Fl *. .* •. X 

• • 
* FREEXITI 

.* BLOCK *. NO 
****F 2*** .* •• ** * SVC 11 * 

'. COUNT EQ ...... • TO PROBLEM • 
*. 0 .* *. .* * •• * 

• YES 

x .'. Gl •• 
. * * • 

x 
**.* 

• * • ez * • • •• ** 

* PROGRAM .. 
* •• ** .******.*. 

• * STARTING :te. YES 
'. RCD NO. EQ ...... *. ZERO .* *. .* * .•• 

• NO 

X 
*****Hl********** 
• * - SUBTRACT ONE • *' FROM RECORD ... *' NUMBER *' 
• * ***************** 

:X .......... : 

X 
*****Jl********** 
• * *' MOVE BLOCKING *' * FACTOR TO *' 
• BLOCK COUNT * • • **** •• *.*.***.*** 

x 
**.* - . ,.. B2 * 

* • ***. 

*J2 

:';' ~~~; ..... ;~;; .~;. ;~~;~. ;~;~~ ..... '~~~;;~;":' ~~~~Hi~: 
: 00000000·: ·NORMAL· ENTRY~UNSHARE5 ••. :. NORMLTRK·:···· Gp···: 
: OOOOOONN': 'NORMAL' ENTRy':uNsHAREo":' iNDEX··· .. • .. • bp···· 
: ooMiooo': 'NORMAl' ENfRY.:sHAREo .. ··:· SHRDTH··:···· Gp···· 
: oooioood': 'OYE RFlow·ENTRy.:ENo··· .. :· oFlDRiiUf·:· .. • Gp .... 
: oooiiOoo': 'ovERFlow' ENm':cHAi NED':' oHOAouf·:· .. • Gp .. •• 
:ooiooooo": ·oUMMY ·ENTRY!ENO· i Ti j ••• :. NO,REcFND·:···· Gp···· 
: MiooONN': ·ouMMy·ENTRy.:ENo ........ :· NORECFNO':'" ·Gp .. •• 
: MioioNN': ·OUMMY'ENTRy.:CHAiNEO .... :· iNDEX··· .. • .. • .. p .. .. 
: ooiiOooo': • iNACTive • ENTRY' iii i .... :· NORmNo .: .... bp .. .. 
:OOiiOONN': 'iNACT iW ENTRY··· ...... : ·NoREcFNo·:· .. • GP"': 
·NN':i5·':· MASTER ·iNDEx:· oi·:· CYLiNDER· iNDEx··············· 

*****&4********** 
• MOVE MASTER • 
*INDEX START 10 * 
*TO SEEK/SEARCH * 
* ADDRESS AREA • * IN OTF TBL • 
.******.********* 

x .' . 
04 *. .• * • ._ MASTER '. YES 

'. INDEX ON ...... *. FILE .* *. .* * •• * 
• NO 

X 
..***E4*.******** .. HOVE DER .. 
'INOEX 10 * 
'TO SE RCH • 
.. A IN" * OT TBL • 
***************** · . .x ••••••••••• 

X 
·****F4********** 
'BlDER GQ* 
*-*-*-*-*-*-*-*-* * BUILD Cth 0 
.. CHAIN * • • .* ••••••••• -••• ** 

X 
**G4******* 

* SET SW • * FOR SVC 35 0 
.. TO HOLD * .. TRACK .. 

• 0 

*.** ••••• ** 

X 
*****J4********** 
• * • SAVE INDEX -* VOL NUMBER * 
• 0 • • 
***************** 

X 
*****K4********** 
• MOVE SEEK/ -* SEARCH TRACK .. 
*AND Reo NO. TO * 
.. TRACK INDEX * * OVFL ADDRESS .. 

***************** 
x 

**** * * .. 85 * • * 
**** 
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**** • • .. 85 .. 
o 0 

**** 

FINDNXT X 
*****85*****" ••• 
.. MOVE NEXT .. * SEARCH 10 TO .. : A~Bm~Em~ : - . * •• * ••••••••••••• 

i< 
*****C5*"******. • • 
• GET F CODE * 
• FROM NEXT * 
.. SEARCH 10 * 
• * ***************** 

****.o5.i******** ... GET INDEX .. 
• ENTR Y TYPE • 
*FROM F COOE OF 0 
.. NEXT 10. SEE .. 
*TBL AT lOC *JZ * ••• **.* ••••••••• -

ic .* ••• .- . * J2* 
* * o 
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.. *.AI········· .. I SA" RETRVE * 
-GET TR. RECORD * 
.. SU8ROUT INE .. 

*.***.********. 

:X ••••••••••• 

****A2**·****** .. 154M RETR 'YE .. 
.. SHARED TRACK .. 
* SUBROUTINE -............... 

NORMLTRK X SHRDTRK ic 
" •• *Bl***** ••• ·* .BUlER GQ* 
*--*-*-*-*-*-*-*-* .. BUILD CCW .. 
.. CHAIN TO READ .. 
.. Reo .. ** ••••••••••••••• 

X 
·*C1*·*·*·· .. SET .. 

• SWITCH FOR * 
*SYC 35 TO HOLD * 

.. TRACK .. 

* * ••••••••••• 

*****82*······*·· .. SUB ONE FROM • . * FIRST OATA * 
•••••• : R~8~R~E~~~~ER : 

* • 
**.***.*********. 

~NBLREAD X ••• *.01.*.***.· •• 
*eXCPROUT GR. 
*-*-"-$-*-*-*-*-* .. READ .. '* RECORD .. 
* • *** •••••• _._ ••••• 

ic .0. 
El •• 

.* *. 
.' BLOCK ED '. NO *. RECORDS .* ..... *. .• .. .. 

* •• * .. YES 
x .** •• *GM' * • E3* * • o 

····02*******·· • ISAM RETRVE .. 
• READ INDEX • 
• SUBROUTINE • 
*****.** •• ***** 

INDEX it 
*"'*.*E 2********** 
*SLDER GO* *-.-... *-*-*-*-*-* 
_BUILD CCW CHAIN_ 
- TO SE4RCH TI 0 - IF REQUIRED _ 

**.***-***.***** 

it 

COMMON X CO"MON ***** *GH ... 
* G4* * • ..... FI •• • ••• • •• • 

.. GET Of .. 

• I * .WHICH S .. 
• OATA P OF. 
.. START 0" *...... *.*. 

X 
*****Gl" •• *.***** -GET Lot OF KEY • 

:ADDI~GR~Mllc-I: 
.. TO AOOR Of .. 
- IDAREAS • ................. 

-GOTOEXCP 

****GZ********* _ ISAM RETRVE -
• RECORD SEARCH .. 

* **~~~~!ll~i.*. * 
••• * * •• * 

.. •• *GR. • 

.. HI *.X. • K2 *.X. 
't: ... .. * ••• * x **** • 

tOMPAPE .'*. NORECFNO X 
HI *. **H2*.***** .*.. * .. 

EQ.* KEV IN *. HI * TURN ON NO * .•• *. BLOCK EQ .* ........ x* R EeORD FOUND • 

x ••••• *GM .. 
*' E3*' o. 
• 

_. KEYARG .0 X _ INDICATOR • 
*..* * .. 

*. * ·to * .. ** **.******** 
• • * H2 • 

- * ***. 
it 

*****Jl********.* 
• STORE DATA • 
• PORTION OF • 

it 
***** *GQ • 
.. 84* 
* • • FREEXIT 

• STARTING RCD -
'. IN OfF TSl .. • DEBLOCK ING _ 

***.** ••• *.*.**** 

it 
*****Kl *******'*** * UPDATE RECORD * 
:PTRh~EY .J;AELD : 

• BLOC~ COUNT -* • • **** ••• ********* 

it 
.*** • • • HI .. 

* • 
**** 

****A3********* * I SAM RETRVE • * OVERFLOW * * SUBROUTINE • 
****.********** 

OFLOROUT it 
*****83****** •••• * GET AOOR OF • 
• IOAREAS WHICH * 
'CONTAINS NORMAL­
'E NTY AS SOC W IT H* * OVFL RECORD ... .. •• * •••• * •••••••• 

X 
*****C3***.**.*** 
• * 'GET MBBCCHHR OF. .. TRACK INDEX • 
.. NORMAL ENTRY .. • • •• * •• * ••••• *.*.* • 

X 
**.··03***.***.** 
• SET CURRENT * .. PRIME DATA .. 
'NO. TO HIGH RCO' 
*ON SHARED TRACK. _ IF REQUIRED _ 
* ....... *.* ... * •••• 

INIH X 
••••• E3· ... ·** ... *·· *' ADD 2 TO CURR *' 
-U OYFL RCD NO.' 
• TO PT TO NEXT .. 
.. OVFl ENTRY .. * IN 11 .. ** •••••••• ** ..... * 

*****F3.i******** 
* -'GET HIGH RECORD-
*NUMBER ON TRACK • 
- I NDEX TRACK * - . •••••• * •• * ..... *. 

IJHSBH5 X 
·*.**G3*********· 
'ADD ONE TO NEXT­
• TRACK INDEX • 
.OVERFlOW ENTRY" 
• TRACK NJMBER * * IF REQUIRED • 
***.** •• ********* 

IJHSBH6 X 
*****H3**** •• **** 
*BlDER GQ* 
*-*-*-*-.-*-*-*-* 
• BUILD CCW • * CHAIN .. 
• * •••••••• **.**** •• 

X 
**J3******* *s ET SWITCH • *' FOR SVC .. 

.. 35 TO HOLD .. 
.. TRK .. • • 

*********** 
x 

•• ** • * .. S4 .. 
• * ** •• 

*.** * • * 84 .. • • ••• * 

X .lI!. • •• 
01' *. C~ *. .* *. .* *. •• OVERFLOW *. NO .* END OF *. Yf;;!) *. RECORD .* ••.••••• X.. OVE:RFlU~ .* .... 

*_ FOUND .* *. CHAIN .* *..* *_.* *. .• * •• * * YES .. Nu 

FOUNDOF X 
*****D4.* •• ·.·.** 
- GET 10 OF -.. CURRENT .. 
.. OVERFLOW * 
.. RECORD .. • • *** ............ *'" 

X 
*****E4******.*** .. PO-INT TU DATA .. '* PORTION Of * 
.. OVFl RECClRD * 
:BYm~ HmNCE: 
**** ••• ********** 

*****f4*i**.***** * MOVE • * BLOCKING * * FACTOR TO • * BLOCK COUNT * * • 
***************** 

x ••• *. 
*GN .. 
.. B1* •• -OFLOEXIT 

it 
*****05********** 
• * •• • * svc 36 * * * .FREE TRACK * .. 
• * * • * * * * ****** •• ***.***.* 

X 
*****E5********** 
• MOVE Reo. 
• AOR, • 
• tKI * * ADOR • • • *.***** **.**.* 

it 
**** - . * B4 • • * 
**** 

x 
***'* . -*' Hi* 

- * _.** 
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*··*Al···*····· - ISAM RETRVE -* BUlLD ROUTINE -- . ..... *._ ...... . 

BlDER X 
*****81******··** - --GET ADDRESS OF _ 
-CCW BUILD AREA _ 

* * 
- * ••••••••••••••••• 
* ••• - -. * Cl *.x. - -.. 111. x 

•••• -c 1*********. 
- GET OP CODE -* BYTE fROM * 
-BUILDER CONTROL-* CODE * 
* -11**************** 

x .'. 01 •• 
. * *. 

.* TIC *. YES * ADDRESS FIELD * 
'. DP CODE •••••••••• X' FOR TIC * *. . ill * INSTRUCTION * 

*..* * * * .. * *_._ ............ -
• NO 

ic 

* ••• 
* * • A3 * * • 
**** 
X 

*****A3.********* 
* * 'MOVE FLAG BITS _ 
* TO CCW * 
* -• • . -.............. . 

x 
:~:t:l~t·*·***·*: * LENGTH * 
'BUI LDER L* 
* co * 
* * ............ * •••• 

X 
***.*C3********** * • 'STORE LENGTH IN" 
'CCW BVTE COUNT -* FJELD * 
* * ***********.*.**. 

X 
*****03*********. 
* * 'UPDATE TO NEXT * 
'aUI LOER CONTROL* 
• CODE FIELD -* • * •••••••••••••• _. 

x .'. E3 *. *****El********** * GET ADOR * * OF 110 AREA * ****E 2 •• ******* .. " •. • RETURN TO * YES.* END OF •• 
• FROM BUILDER • 'CALLING ROUTINE_X •••••••• *. COMMAND .' 
• CTL CODE • * * •. CHAINING .* 
* * ••••••• * •••• * •••• *************** *..* 

:X •••••••••• : 
x 

STORES .*. 
Fl *. *****F2********** .* READ *. ., * . * COUNT OP *. YES * GET ADDRESS * 

•• *~OD~oA~ CT~ •• * ••••••.• x: c08~li~~A : 
...* * * * •. * ************11***. 

• NO 

· . • x ••••••••••••••••••••••••• 
STORESl X 

*****Gl********** * • * STORE ADDR * 
*1 fa AREA IN CCW' 
*DATA lDDR FIELD* • • "**.********.*.* 

X 
*****Hl********** 
• DETERMINE CCW * * OP CODe FROM * 
*au ILDER CONTROL' 
* CODE * 
- * *** •• ************ 

X 
*****Jl********** • • * STORE OP CODE * * IN CCW ., • • * • ***************.* 

X 
*****Kl****·***** * • ., GET FLAG CHAR ., * FROM au IL DER * * tTL CODE • * • **********.**.*** 

x 
**** * • * A3 * * • *.** 
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* .. * * NO 

*****F3*a******** * • 
• GET NEXT CCW * 
* ADDRESS * * • 
• * **.*** ••• *.* •• *** 

x _ ... 
* -* Cl • * • *.** 

* REFERENCES 
Jo GQ'B4: 
GPH2.GGRJ4 

..* •• * • * .-* * • 
X 

FRcEXIT .*. 
B4 •• 

.* HOW _. ****85**** •• *** 
.?~~.:* T~~~~S ·:-~~~~ •••• X: R~~R~lTO : 

*. HELD.* * USER • ...* ** ••• *.** ••••• * * .. * *GT ONE 

x 
:*:*,..~:~.;:.**:~ 
* * FREE * * • ., CURRENT .,. * * TRACK * * * ., * * ••• * •••• * •• * .. *** 
.*.* 
*GN" • 
• E2 *~x. • • . *.*. . 

.fREEXITl X 
***·*04******··** * • *GET TRACK INDEX-
- ADDRESS AND * * VOL. NO. * 
• * * •• *.*.**** •• * •• * . . ............ x. 

fREETRK X 
··***E4 •• ******** * * • * * * svc 36 * * * * FR EE HEL 0 * * * * TRACK * * 
* * * * *.**.*.********** 

x .*. F4 *. 
.* *. .* OVFl *. NO *. SEll .* .••. 

*. .* *. .* * •• * • YES 

X 
*****G4********_ - . * RESTORE OVFL -
* 10 AND SYS * * NUMBER * · -*.***.*.* .. ****** 

:x .......... : 

X 
****H4********* 

* SVC 11 * 
: RE~~~~ TO : 
*.***.***** .. ** 
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****A2**···***· * ISAM RETRVE • 
.. INPUT/OUTPUT * * SUBROUTINE • 
• *.**.*.****.*. 

EXCPROUT i< 
••• **e 2**'" .... **.** * MOVE LOGICAL • 
.. UNIT FROM .. * OSKXTN TABLE • 
.. TO eee .. 
• * **** ••• ** ••• *.*.* 

i< ·.···C2*·*··**··. * MOVE BB FROM * 
.. OSKXTN T AS LE .. * TO seEK AOOR, .. 
.. SEKADR .. 
* • •• **.* *****.*.*.* 

i< .*. 02 *. • •• 03** •••• **** •• • * •. • * SVC 35 *. NO * SVC a *. SWITCH •••••••••• x excp *. ON.* .. 
*. .* *. ... ..** ••••••• ****** .. YES 

X 
•• ***e 2**.******. .. .. .. .. 
.... SVC 35 .... 
.... HOLD .. * 
.... TRACK .... .. .. * .. ***.* ••••• ** ••• ** 

. . .x ••••••••••••••••••••••••• x X 
F2··.... • •• **F3***** ••••• • * *. .. .. .. .. • * I/O *. 1\10 .... SVC 1 .. .. *. COMPLETE •••••••••• X... WAIT .. .. *. .." * .. .. .. *..* .. .. .. * *. .." .* ............... . * YES 

x .*. G2 *. • ••• *G3**** ••• *" .* *. .. RESTORE .. 
• 0 WAS *. YES * SEEK/SEARCH • *. COUNT FIELD •••••••••• X. BUCKET WITH * *. SAVED .* * SAVED COUNT * 
*..* * * * •• * .**************** * NO 

:x •....••................. : x 
TSTDASO ••• 

HZ *. **H3******* .* *. * * .* DASD *. YES * TURN ON * *. ERROR .* ........ x* OASO ERROR * •.••••.••..••••••••••••••••••• *. .* • INDICATOR * 
*..* * * *. • * *.* •• ****** *NO 

x 
TSTWlR ••• .*. 

J2 *. J3 *. ..J4 •••••• * 
.* *. • * *. * • 

*:. l~~2~~ *:*~;~ ..... X*:tAUSED BY EO;:.~~ •••••• X**WRO~~R~E~~TH • ••• x: *. Reo •• *. .• * INDICATOR * 
*. •• *..* * * •• •• * •• * •• *.**.**** 

• NO * YES 

:x ..••.•.................. : x 
TSTNRF .*. 

K2 * . • * *. • ••• K3**·*·***· .* NO *. * RETURN TO * *. RECORD .* .••.•... X. CALLING • *. FOUND .* * ROUTINE * 
*. • * ****.********** * •• * * YES 

:NORECFND x 
***** OGP * • H2* 
0* 

* 

x 
***** *GQ • * 84* * • 

* fREEXIT 
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IJHSWORK X 
••• *.B1*.*.*.*.*. • • 
• GET ADORESS • 
• OF IOAREAS * o 0 • • ........ * ••••• _ •• 

x 
:**Z:ilA66;~~~··: 
: °hA2~~m : 
• IF REQUIRED * • • * ••• *.*._ •• *.** •• 

IJHSWK AD X ····*01.··.** .... * ADDRESS. 
: RK Gt~lt : 
• LENGTH' o • •••• * ••• _.* ...••. 

X 
"*"*El********** : waR~E Am I~D :. 
'UPDATE 110 AREA' * POI NTER BY KL * 
.. IF REQUIRED .. ........ _ ....... . 

IJHCMOVE j. 
Fl *. .* *. .* ANY *. NO *. BYTES TO BE .* .... *. MOVED •• 

*. .* * .. * • YES 

IJHCREST X 
*****Gl.*.* •••••• 
: ~eHs2f8 : 
oDES IGNATED * 
o LOCATION * * 0 .*.-............ . 

IJHCTSER X ** ••• HI._ ••••••• * 
: T~Nu~m : 
oOF BYTE~ TO BE * * MOVED MINUS '* 
.. ONE * ........ *.*._ .... 

x 
:=b:~JlE=~!~I~Z·: 
• PORTION OF * 
o FIELD TO * 
.. DESIGNATED .. 
• LOCATION * •••• -•• * ••••••••• . . • x ••••••••••• 

X 
.***Kllfl******** 

.. RETURN TO * 

.. CALL ING * 
o ROUTINE • 

*******.fC******* 

IJHSBHIN X 
:T~~t~t~*****:~: *-*-....... *- ..... - .... * INlTLZE PTRS 0 
• TO PARTS * * OF DTF TABLE • • __ .* •••• *.*.**.* 

X 
*****«:2*·***··*·_ o GET • 
: SE~~~~~~AL : 
* COUNTER FROM • 
• DTF TABLE • 
***************** 

it 
*****02********** 
• GET ADDRESS • .. OF CURR ENT .. 
: Si~ME~mL : 
* • * •• *.****.-* .. *** 

****E 2.!******* 
• RETURN TO • 
o CALLING * 
• ROUTINE • ** •• * ..... ****.* 

*.**FZ*******.* 
• ISAM RETRVE * 
: C~~MYMUT: .* •..... * •••••• 

IJH51NT it 
*****G2.********* *1 JHSPUT2 HB. 
*-*-*-*-*-*-.-*-* 
III WRITE • * RECORD * * IF REQUIRED * .* •• **.** •• *** ••• 

it 
.*H2··***·* 

• TURN OFF • 
,. BIT IN OTF * * FOR pur * * MACRO * * ISSUED 0 

*********** 

X 
****J2********* .. RETURN TO * 

o CALLING • * ROUTI NE • 
.**.*.* ••••• *** 

****A3*****.*** 
: I~~OMij~~~~ : 
• SUBROUTINE • ........... *.* * 

IJHCXWTH X 
*****B3*·****** •• 
'IJHCXCPH EG* 
*-*-*-*-*-....... -* 

• * .. EXCP * • • .** •••• *****.* •• * 

x 
** ••• 
*EE * * 0.,* 
0* 

* IJHCWAIT 

****03********* 
• I SAM RETRVE * * UPD. RCD AODR • * SUBROUTINE * 
*.******.****** 

IJHSEOT it 
*****E3********** • • 
: pmm~li~D : 
* COUNTERS • 
o * **** .. ***.*.**.** 

............ x. 
:IJHSNXT x 

***.*F3*·******** * GET BYTE 0 
o FROM CURRENT • 
• DASD ADDRESS * 
• A~D ITS LIMIT • * • 
**************.** 

x .*. G3 *. .• * • 

* ••• 
* • * A4 * * • ** •• 

X 
*****A4*******.*· * INITIALIZE • 
: N5~~!~O~aR : 
• NEW VOLUM E • * TO 1 * .******.*** ...... 

X 
*****Bit * ••• :fI***. 
• SET OND • * C- TO * * UPPE MITS * * GET RENT * 
• ER * *.*.*. ***.* 
**** • *. * C4 *.x. * • ***. . IJHSEX 1 X 

·****C4********** 
• 0 'UPDATE CURRENT' 
• BYTE VALUE * 
1(1 BY ONE * * • 
***************** 

X 
*****04*********. 
• SET HR OF • 
• CURRENT TRACK * 
• INDEX ENTRY * 
: I~ ~~88~~~D : 
.**.*.****** ..... 

X 
**.**E4********** 
* MOVE RECORD * 
o NUMBER IT * 
.. TO C T * 
• DASD SS. 
• IF R ED * *** •• *** •••• * 

****F4*a** •• *** 
• RETURN TO * 
• CALL ING * 
• ROUTINE • 
*************** 

• ' HAS '. NO 
•• LIMIT BEEN .* .... *. REAC.HED .* 

*. .* * •. * .. YES 

X 
****.H3********** o • 
• SUBTR.ACT * * ONE FROM * * COUNTER • 
o * *** ••• *.********. 

x .'. J3 *. 
.* *. 

x .*t. • • 
.. C4 * 
* * •••• 

*H4 
ISMOD MACRO PARAMETER 
OPT ION. THIS DECISION 
DOES NOT APPEAR IN AN 
A,SEMBLY LISTING. 

.* COUNTER *. rES *. EQUAL 0 .* •..• 
*. .* 

*. .* * .• * * NO 

:IJHSMOV x 
*****K3*****.**** 
• HOVE * • * CORRESPONDING • 

.... : I~6lI~~T~Af~E : 
*CURRENT AODRESS* 
.*.*** •• ****.* •• * 

x 
***. * • .. A4 • • • ** •• 
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****A5*·**·*·*· 
• ISAM RETRVE • * INPUT .. 
o SUBROUTI NE * 
**.**.*.*** •• ** 

IJHSGET2 it 
*****85********** 
• * • GET ADORe SS * o Of IOAREAS • 
* • 
• * ********.******** 

i< 
*****4:5********** • • * GET ADDRESS * 
• OF IOAREA2 * 
• II OAREAR) • 
• IF REQUIRED • 
***************** 

IJHSBlKD X 
*****DS********** * • 'ADD KEY LeNGTH • * TO I/O AREA • *' AODRE~S * * • *********.******* 

X 
IJHSBH29 • *. 

E5 *. 
.* * • . * HOLD *. YES *. =rES .* .... 

*. *H4 .* 
*. .* * .. * it 

• NO ***** *HB * * I:H* .0 

X 
* IJHSBILD 

*****F5********** *[JH5BILD HS* 
*-*-*-*-*-*-*-*-* * BUlLD CCW • * CHAIN TO kEAU • 
... RECORD ... 
***************** 

it 
*****G5********** *IJHCEXWT Et* 
*-*-*-*-*-*-*-*-* 
: Ex~rlo~5AD : · . ***************** 

X 
**H5******* * TURN OFf * *BIT FOR FIRST* 

• RECORD BEl NG • *' PROCESSED * • * *********** 

X 
****J5********* * RETURN TO * *CALLI NG ROUTl Nf.* • • *************** 



Chart HB. ISAM RETRVE, SEQNTL and ADDRT~: sutroutines (2 of 2) 

·_*·Al···· •• ··· * I SA~ RETRVE * * BUILD ... * SUBROUT tNE * *** ••• "' ••• * •••• 
***. *HA * • * F.5 *.x. * • . _*.. X 

IJHSBIlD .0. 

*A2 
ISMDD MACRO PARAMETER 
OPTAIN. TH[S DECISION 
OOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

Bl *. *****82*********. .* *. ... SET UP TO * .* IOAREA2 *. YES * RETURN TO ... *. =YES .* ........ X* CA.LLING ... *. *A2.* ... ROUTINE ... *..* ... ... * •• * •••• ** •• * ••• _ •••• 
• NO 

x 
:**i~lltA(!~E***: * SEEK/SEARCH * 
... lDOP ESS AND * * READ/WR IT E ... 
... ccw * * •••• _"'* •• __ •• __ • 

:x .......... . 
X 

.****01·*·******· • DUPLICATE * ... SEARCH. TIC ... 
-AND READ/WRITE * * CCWS FOR ... 
... VER OPERAT ION * * ••• _* •• _ ••• _ •••• 

IJHSHERE ic 
:***~~t*~~*****: 
• POINTERS TO * 
* BUILD CCW * 
• CHAIN * - -***************** 

it 
*****02********** *INSERT ADDRESS * 
_OF SEEK/SEARCH * * ADORE SS IN * * SEARCH CC W * 
- * ****** ****** ***** 

x 
*.*~ 

**** • * * A3 * • • **** 

IJHCCWS X 
*****A3********** .INSERT ADDRESS. * OF !OAR EA2 • * OR IOAREAS IN • * REAO/WR lTE * .. ccw ... 
****.************ 

X 
*****83********** 
* * * GET ADDRESS * 
• OF lIO AREA • * TO BE USED * * • 
***************** 

IJHSADO X 
*****C3********** • • * CALCULATE * * CCW DATA * 
* FIELD lENGTH * 
* • 
***************** 

IJHSOTST X 
*****03*********· * • * ADD 2 TO ccw * * DATA LENGTH * * FIELD * 
.. IF REQUIRED * 
*************.*** 

ic : A3 : IJHSMVLN X 
*****El*.******** .. * *****E3********** 
... I RT * *.** • • 
: c lx8DE: • .. MOVE DATA .. 

•••••••• ......................... lENGTH TO • 
... B IN (CW * • • .*.* •••••• *_ •• _.* 

x ._. 1 * ••• __ •••• 
... DATA'" 
*A FIELD_ * ccws * * *-8 ... 
* • _._*_._ ......... . 

[J HSBl Tl X 
*****Gl********** 
... SET eYTE * * COUNT fIELD * * Of READ * * CCW TO 10 ,. * IF REQUIRED .. 
**************.** 

~ 
**.**Hl********** 
'MOVE ADDRESS OF* * WORK AREA TO * 
.. OAT A ADOPESS ,. 
* FIELD OF * 
• REAO c.cw ,. 
***************** 

X 
IJHSBLUT .*. 

Jl *. .* *. • * EXCP *. EXCP • *. OR RETURN .* ..••.. *. .* *. .* * •. * * RET 

X 
****Kl********* * RETURN TO .. * CALLING * 

• ROUT tNE .. 
***********.*** 

X 
*****G2********** 
* * * SAVE 110 * * AREA ADDRESS .. 
.. IF REQUIRED * 
• * *.****.********** 

x .*. HZ •• 
.* *. . * FIRST *. NO 

*.RECORD BEING .* .... 
*.PROCESSED.* 

*. .* * .. * .. YES 

X 
**J ****** * OfF" *F RECORD * 

*Be ROtE SSED* * IN * * OTF TASLE * 
***.*****.* 

ic 
***** 
*GB * _ 03* 
* * * IJHSREDO 

x 
****. *Ga .. .. C5. 
* * * 

.. READ/WRITE * • • ***************** 

****A4**_****** * [SAM RETRVE • * OUTPUT .. 
• SUBROUTINE * 
*************.* 

X 
IJHSPUT2 .*. 

B4 *. *****8~****.**.** •• *. * MOVE CURRENT * .* lOAREA2 *. NO • ADDRESS TO * *. =YES .* ••...•.. x* SEEK/SEARCH .. *. *A2.* * ADORE';S * 
*..* .. * 

*. .* ***************.* 
* YES 

x .*. 
C4 *. .* *. .* OVERFLOW *. YES •• RECORD .* ••.••• 

*. .* *. .* * .•• 

**.**c 5*~***.***. 
• HOVE CURRENT * 
* LOW" 
*RE DDRESS • 
*TO SEARCH. 
.. ESS" 
*.** ******** * NO it • ••••••••••• x. 

ic 
**04******* • • • SET EOF • * SWITCH .. 

* [F REQUIRED * 
* * *****.***** 

X 
*****E4********.* 
*IJHCWAlT EE* 
*-*-*-*-*-*-*-*-* 
* WAlT FOR I/O * 
* COMPLETE AND * 
*TEST FOR ERRORS* 
***.************* 

*****F4*a******** 
• MOV T • 

• * • 0 * * * * *** ••• *****.* •• ** 

IJHSOVFl X 
*****G4******.*** * HOVE REQU[RED • 
*RECORD ADDRESS • 
*TO SEEK/SEARCH .. * ADORESS * 
* * **********.****.* 

IJHS210P X 
**H4******* 

'MODIFY [/0 * * AREA 81 T IN * • .. DlF TABLE ••••••• * IF REQUIRED * • * ** •• *** •••• 

X 
*****O!).*.******* 
*[JHSBIlD HB. 
*-*-*-*-*-*-*-*-* 
*aUILD CCW CHAI N* 
.. TO WRITE DATA .. • • *************** •• 

X 
*****E5*.******** 
* * 
: SB~EI,gD~m : 
.. IF REQUIRED .. 
* • 
***************** 

it 
*****F~***** •• *** 
* SET RCD TYPE * * AND OPERATION * * INDICATOR TO .. 
.. WRITE DATA * 
* * ***************** 

i< 
**G5 ******* • * 

* MODIFY I/O * 
.. AREA BIT IN * * OTF TABLE .. 

*1~*~~~~~~~2* 

it 
*****H5********** 
*IJHCEXWT EE* 
*-*-*-*-*-*-*-*-* : E"K~lo~SI TE : 

• * ***************** 

it 
*****JS********** 
* HOVE CURRENT * * OVERfL(JW • .RECORD ADDRESS .. 
*TO SEEKISEARCH * 
* ADORESS * ** •••• *** •••••••• 

X 
****K5*·******* 

:CALt~~~R~OL~JNe: 
* * *************** 
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Chart JA. ISAM ADDRTR: ESETL Macro 

'AZ 
ISMOO MACRO PARAMETER 
gm O~OT T~~MKC l~' ON 
AN ASSEMBLY LI STING 

****Al********* 
• ISAM AOORTR * 
• ESETl MACRO • * • 
*************** 

x . '. 
Bl *. • * * . . * RDONLY *'. YES *. =YES .* .••••••••••••••••. *. *A2 .* *. .* * •• * • NO 

IJHESTLB X 
*****C1********** 
• * *' SAve USER * 
• REGISTERS • *' 2-14 *' • • *.***.*.***.** ••• 

IJHESTLB X 
*****C2********** * STORE USER * 
• REGl STERS • *' 2-14 IN *' *' SAVE AREA *' * • 
***************** 

:x ........................ : 
x 

*****01 ********** *' ESTABLISH *' * REGISTER 14 * 
• AS SECOND * *' BASE REGISTER *' 
• * * •• *** ••• *.**.*.* 

IJHSESTL X 
*****El********** 
*IJHSBHIN HA* 
*-*-*-*-*-*-*-*-* 
• INlTlAllZE • 
• POINTERS TO • * PARTS OF OTF * * •• ****.**** •• * •• 

X 
"'*Fl·**···* * TURN *' *' OFF GET 1(1 * ISSUED * 

'" SWITCH * * • ***.*****.* 

X 
*****Gl********** 
*IJHSINT HA' 
*-*-*-*-*-*-*-*-* * CHECK FOR * * PUT IssueD * • • **** •• *.* •• **.*.* 

x .'. HI *. *****H2********** .* *. *IJHSPUT2 HB. 
.* WAS *. YES *-*-*-*-*-*-*-*-* *. PUT .* ........ x* PUT * *. ISSUED .* * ROUl[NE ,. *..* * • •. .* *********** •• ** •• 

• NO 

:x .......... . x 
**.* . . 

* 83 * • • **.* 
X 

**J 2******* • * 
• • TURN OFF * •••••• * PUT SWITCH * • • • • ***.*** •• ** 
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***. • • * 83 • • • 
**** 
x .* . 

B3 *, .* ... .* lOAREA2 *. NO *. ~VES •••••• *. *A2 .* *. .* * •• * • YES 

X 
**C3******* 

• SET FIRST' *RECORD BEl NG ,. 
• PROCESSED BIT • 
'IN DTF TABLE' • • * •• * ...... * 

X 
**03******* • • • RESET I/O • * AREA BIT IN ,. * OTF TABLE * • • *****.* •• ** 

:x .......... : 
x .'. 

E3 *. .* *. .* HOLD *. NO *. =VES .* .... *. *A2 .* •. .* * .• * * YES 

X 
*****F3********** ,. ,. ,. * *. SVC 36 ,. * ,. • FREE HELD" * '* * TRACK ,.,. 
* * .. * **.*****.*****.*. 
***.. • *JE * .X ••••••••••• * G4 *.X. 

:***. x .'. 
G3 '. .* *. .* RDONLV *. YES 

•• =YES .* ...•...•..•....... 
*. *A2 .* *. .* * •• * • NO 

IJH~t:K2 X 
*****H3 - ***. *._.* • • ,. RESTORE US ER * 
• REGISTERS • ,. 2-14 • 
• • ****'******** *.*** 

iJHSt:K.2.1 i. 
*****H4********** • • 
: REmrM~~R : _ 2-12, 14 • 
• • ******.* •• ***.*** 

:x ........................ : 
x 

****J3*****·*** * RETURN TO * 
,. PROBLEM • 
* PROGRAM * *.** •• * ••• * •• ** 



Chart JB. ISAM ADDRTR: 3ET Macro (1 of 4) 

.**-AI _ ••••••• 
o I SAM ADDRTR 0 
o GET MACRO 0 
o * ••••••••••••••• 

x .>. 
Bl •• .• *. 

... ROCHl Y ... YES 

OA2 
ISHDD MACRO PARAMETER 
OPTION. THIS DEC ISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

• " •• =Xl~ .••••••••••••••••••••• 
*. •• 

* .. -o NO 

IJHSGETB X 
.. ·*·el*****··· •• 
* * * SAVE USER * 
• REG I STERS * 
.: 2-14 : 
** ••••••••••••••• 

IJHSGETB X 
• ***~l********** * STORE USER *' * REGISTERS _ 
> 2-14 IN -* SAVE AREA * . -• •••••• *** •• * •••• 

· . .x ••••••••••••••••••••••••• 
X .. ···01*·····**·. • ESTABLISH > 

: R~~I~mNA4 : 
'* BASE REGISTER * 
• 0 .**** ••••• *.***** 

X 
IJ HSGET .'. 

• REFERENCES 
TO JBE4: 
JOGl, JEK2 

El *. ..***E2*.******** .. *' *" '* INTERCHANGE '* 
.:* R~~~kY *:.!;~ ...... x: s:e~NI~~AT~NO: *. *A2.* * CONTENTS OF '* *...* '* REGISTER 13 '* * •• * * •• "._ ••••••••• 

> NO 

· . .x ••••••••••••••••••••••••• 
IJ HSGET 1 X 

•••• *Fl*********. 
• IJHSBHIN HA_ 
*-*-*-*-*-*-*-*-* '* IN ITlZe PTRS • '* TO PART OF • 
• OTF TABLE • 
••• *****.*.*** •• * 

X 
**Gl****.** 

... swlftH .. * 
>TO INOICATE GETO * IssueD * > • 

*****.* •• ** 

x .*. • •• 
HI.. HZ *. 

.* *. .* *. 

•• ** 
• > 
* A3 * > • 
**** 

x .•. 
A3 *. . * ALL *. 

.0 RECORDS *. NO 
*. *. ~~02~~~~D.* .* .... 

*. .* * •• * * yes 
x ••• ** ·JE • 

• 84 • 

X 
• • 
* IJHSbH12 

*****63*********· *IJHSINT HA* 
*-*-*-*-*-*-*-*-* * CHECK IF .. * PUT ISSUED .. - . **********.* .. **. 

x .*. 
C3 *. .* *. NO.* IOAREA2 *. ...• *. =VES •• *. *A2 .* *. .* * •. * * YES 

• X 
• IJHSREDO .*. 

03 *. • * * • • > PREVIOUS *. VES *. RECORD IN .* ..•• 
•• OVERFLOW .* 

*.AREA .* x * •• * • NO 

: •.•••..•.• x: 
x .-. 

E3 *. .* *. 

***** 
*JE * '* 61* > • 

* 

•• PRIME *. NO *. DATA DEVICE •••••• *. 2321 .* *. .* * •• * * YES 

X 
*****F3***~***** * INITIALIZE .. * STRIP * * UPPER LIMIT * * TO 9 * • • ** •••• * •••• ****** 

x . *. 
G3 *. • * *. . • * CURRENT •• YES. *. RCD I N LAST .* .• X .... 

-. SUBCELL .-*. .* * .. * > NO 

**** 
• 0 

* A4 * - . *-** 

x 
.>. 

A4 *. 
•• fiRST * . .* RECORD *. YES *. BEING .* .... * .PROCESSf:D.* *. .* * •. * * NO 

X 
*****64********** *IJHCWAIT EE* 
*-*-*-*-*-*-*-*-* * WAIT fOR I/O ,. * COMPLETE AND * 
*TEST FOR ERRORS* 
***************** 

IJHSWOR X 
*****C4********** * SAVE RECORD * 
: tg~~~jS : 
* fOR PUT * · -***************** 
***.. • * * .x ••••••••••• 

• 04 *.x. · -**** 
IJHSNDWT .* . 

04 *. • * * • .* END Of •• YES *. TRACK .* •... *. .* *. .* * •• * 
- NO *'*** 

> * . 
• • *.x. o • 

x 
***** 
*JC * '* A3* * • o 

**** • IJHSEOTR 
IJHSRETB X 

*****E4********** 
*IJHSEOT HAO 
*-*-*-*-*-*-*-*-* 
>UPDATE CURRENT> 
"RECORD ADDRESS > 
* • 
***************** 

x .' . 
F4 * . .* *. .* HOLD *. NO *. =YES .* •••• *. *A2 .* *. .* * •• * * YES 

x .•. 
G4 *. .* * • .* NEW *. NO • *. TRACK .* .. X. *. .* *. .* * .• * * YES 

: ........•. x: 

X X 

. * IOAREA2 *. YES •• PREVIOUS •• NO 
*****H3********** * • o SET NEW STRIP _ 

*****H4********** *IJHCXWTH HA* 
*-*-*-*-*-*-.... *-* * HOLD INDEX * *. =YES .* •....•.. X*. RECORD IN .* •••. 

*. *A2 .* •• OVERFlOW .* 
>USER LIMIT TO 5_ 
• 0 *..* *.AREA .* * -* •. * * •• * ******.********* • 

• NO * YES 

x x x . *. .>. IJHSNO .* . 
Jl * .. .. .. .* PREVIOUS •• YES 

J2 *. .* USER *. .* RECORD *. NO • *. RECORD IN •••••••• *. OVERFLOW ._ •• x. 
*.OVERFLOW .* 

•• AREA .* 
* •. * 

• NO •• ** * *. * Kl *.X. 

• 0 **** X 
.****Kl********** * 0 * GET * > BLOCK ING • 
.. FACTOR • 
o > 
*********.**.**** 

x 
**** • • * A3 * • • 
**** 

*. RECORD .* *. .* * .•• * YES 
: ••..•.•.•. x: x 

***** 
*JE * * BI* * > o 

IJHSOTR 

x 
**** - . * K1 • * • 
**** 

J3 o. 
.* *. .* IOAREA2 *. NO *. =YES .* .... 

•• *A2 .* *. .* * •• * '* YES 

x .0. 
K3 *. •• *. .* 2 I/O *. NU • *. AREAS _* •• x. *. PRESENT .* *. .* * .. * '* YES 

x 
**** * * • A4 * * > 
**** 

x 
***. 

> * * 04 * • • 
**** 

* TRACK * 
> * 
*****.*********** 

X 
*****J4********** *IJHCXWTH HA* 
*-*-*-*-*-*-*-*-* * HOLD INDEX * * TRACK * 
o * 
***************** 

X 
*****K4***.****** * • * • * * svc 36 * * * *FREE INDEX. * *. TRACK * * 
* * * * •• *************** 

ix •••••••••• : 
**** o 0 

* AS * 
o * 
**** 

**** 
* * * AS * • * 

.*** 

X 
*****A~********** * MOVE CURKI:NT * 
*RECOkD ADDRESS * 
*TU SEEK/SEARCH * * AOORE~!> * 
* * .*.******.*****.* 

X 
*****85********** .IJHSGET2 HA* *-.-.... *-*-*-*-*-• _ REAO NEXT • 
* RE=CORD • 
- * ***************** 

x .* • 
C5 *. .* *. .* IOAREA2 *. 1'110 *. =YES .* .•.. *. *A2 .* *. .* * •• * * YES 

x . .. 
05 *. 

•• RECORD * • 

i *.* •• 
*JE * • H=..* 

o * 
* 

.* RETRIEVED *. NlI • *. FROM .* .. x. 
*.OIJ'ERFLOW • * 

·.AREA .* * •• * * YE:S 

X 
**.**E 5******** ** 
> * ,. ADO 10 TO * 
> CURRENT 1/0 • * ARE A ADORE SS * * > ********.******** 

x 
***.* 
*JE * * 05* • > • IJHS.H13 

****G5********* * I SAM ADDRTR * * INPUT • 
- SUBROUTI NE • 

*************** 

IJHSGETH X 
*****H5.********* * ESTABLI ~H * * RETURN FROM * * CCW BUILDER * * AND SET uP * * FOR GET .. 
************.**** 

X 
*****J5********** *IJHCXWTH HA* 
*-*-*-*-*-*-*-*-* 
• EXCP. HOLD * * kAI T • * • 
***************** 

X 
****K5*****·*** * RETURN TO * *CALLI NG ROUTI NE* 

* • 
******.******** 

i 
•• *** 
*JE * 
• B!J* 
* • -
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Chart JC. ISAM ADDRTR: 3ET Macro (2 of 4) 

***** *JB * * 04* •• • 

***.* ·JE • * F1* 
* * * 'A2 

ISHOD PARAMETER 
OPTION. THIS DECISION 
ODES NOT APPEAR IN AN 
ASSEMBLY LISTiNG. 

ic 
•••••..•••• x: 

280 

*"''''*. *JE .. 
lie C5* 
• * • 

IJ HSBH13 ic 
*****Rl********** OIJHSWORK HA' 
*-*-*-*-*-*-*-*-* .MOVE RECORD 1:1 * * ~ORK AREA. * • • 
***************** 
*"'*'" * '" • '" REFERENCES * * *.X. TO Jetl: * '" JEF5, JFD3 •• ** . IJHSBH17 X 
*****C1*********· 
'" STORE RECORD * 
'" AND '" * 10 * 
*AR S IN* 
• oT E * •••••• "''''*'''''' 

x .'. 01 *. *****02********** . * *. '" '" . * RDONLY *. NO * RESTORE USER ,.. *. =YES •••••••••• X.REGISTERS 2-14 • *. *A2.* '" ... *..* ... * * •• * *."'."' •• "'* •••• ***. ... YES 

X 
*****El********** 
'" RESTORE '" 
... REGISTER 13 '" * TO POINT TO ... 
'" SAVE AReA ... 

* * ***************** 

ic 
*****F 1********** 
- * ... RESTORE USER ... 
"'REGISTERS 2-14 * · -- * *"'**"'**"'**"''''*''''''.''' 

X 
*****Gl********** 
- * _LOAD USER !OREG' 
• WITH ADDRESS '" * Of RECORD ... 

• * *****"'.** •• "'.* •• * 

ic 
****H1********* 

'" RETURN TO * 
'PROBLEM PROGRAM' 

* * *********** •• ** 

X 
*****E2********** * LOAD USER -* IOREG WITH * 
• ADORE 55 OF • * RECORD • • • ***************** 

****F2*a******* * RETURN TO * 
'PROBLEM PROGRAM' • • .*************. 

i< 
*****G2********** * • * REseT ccw * * ADDRESS '" 

• * - . ***************** 

IJHSEOTR .*. 
A3 *. 

• * *. NO.* HOLD *. .•• *. =YES .* *. *A.l. .* *. .* * •• * x 
**** . -

'" 84 '" • • 
• YES 

***'" ic .". 
63 *. .* *. • * IOAREA2 '. NO • *. =YES .* .•.••• *. *A2 • * x *. .* * .• * 

• YES 

x .'. 
C3 *. .* *. .> USING *. NO • *. IOAREA2 .> •••• *. NOW .* *. .* * •• * * YES 

X 
**03******* * > • SET SWITCH > * TO INDICATE -* lOAREA2 * 

• t 
******* •• ** 

X 
**E3******* * SET SW '" 

t TO INDI CATE • * NEXT REC IS * 
• OVERFLOW -* RECORD '" 

*********** 

x .'. F3 *. .* *. YES.* CORRECT t • ...... *. IOAREA .* *. ADOR .* 
*. .* * .. * 

• NO 

X 
*****G3*·****.*** 
* * : ~aTu~~ : 
• WORKAREA * * • 
******.********** 

X 
*****H3********** 
* * • GET CORRECT '" * I OAREA '" * ADDRESS * * • 
***************** 

: ••••.••••••••..••••••••• x: x .*. J3 * • . * *. YES.* BLOCKED *. ••.. *. RECORDS .* 
*. .* *. .* * •. * 

- NO 

X 
*****K3********.* 
t * 
*ADD KEY LENGTH * * TO IOAREA * * ADDRESS • " . ***************** 

: •••••••••• X:IJHSBHll 
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X 
***** *JE • * 85* 
* * " 

X 
*****A4********* • .. * • * * * SVC 36 •• * * FREE HELD * * * * TRACK •• 
* * * * .**.*.** •• ** •• *.* 
**** · ' . .. 84 *.x. - . .*** 

*****S4*i******** - . " GET TRACK _ * INDEX * 
• ADDRESS -t • 
.*.*******.*.* •• * 

X 
*****C4********" *IJHBILD HB­
*-*-*-*-*-*-*-*-* 
'BUILD ccw CHAIN> 
-TO 5 EARCH TRACK" * INDEX • 
***.** •• * •• *.*.** 

x .-. 
04 *. .* * • 

.:. E~~l~T *:*~~ .. 
*. .A2 .* *. .* * •. * * YES 

****.E4*S******** • • * SAVE 1/0 • 
• AREA ADDRESS • 

• > - * **** •• **.*.*.* •• * 

X 
*****F4,********** 
" SET RCD TYPE * * AND OPERATION _ 
- INDICATOR TO -
• READ TRACK > * INDEX * 
*******.**" .... * 

:X •••••••••• : 
ic .-. 

G4 *. *****65*********. .* *. *IJHCXWTH HA* .* HOLD *. YES *-*-$-*-*-*-*-.-* *. =YES •••••••••• x* EXCP SEARCH * *. *A2.* * TRACK .. ...* * INDEX * •• •• ** •••• ** ••• *.***. 
• NO 

:X ••••••••••.••••••••••••• : 
lJHSC002 X 

*****J4******* •• * * • .UPDATE CURRENT • * TRA.CK INDex • * RECORD NUMBER. * • ********* ••• *** .. 

x .*. 
K4 *. .* •. .* END OF *. NO *. TRACK .* •••. 

*. .* *. .* * •• * 
• YES 

IJHSBH5 : 
X 

* •• *. .JD • 
* 81* 
- * • 

x 
***** *JD * • Dl*IJHSBH6 
• * • 



Chart JD. IS AM ADDRTR: 3ET Macro (3 of ~) 

***** *JC * 
'" K4* * • 

* 

IJHSBH5 X 
*.***Sl********** · . :to GET STARTING * * RECORD NUMBER * 
*FOR NEXT TRACK '" 

• * "'**.**********.** 

i: 
*****c 1 *"'***.**** · . * ADO ONE TO * 
:to TRACK NUMBER * 
• * • > ***************** 
**** *JC * ,. * K4 *.X. • • *."'. x 

IJ HSBH6 • 0. 
01 *. . * *. 

NO.* HOLD * .. 

"2 
ISMOD MACRO PARAMETER 
OPTION. DECISION DOES 
NOT APPEAR I N AN 
ASSEMBLY LISTING. 

'" REFERENCES 
TO JOe2: 
JEf4, JEG2 

***** • • • •• •• • 
IJHSBH3 X 

**C2******* * • 
"'SET OVERFLOW'" .. x* INDICATORS '" 

.,;.* • • 
'" C2 * * • 
**** 

"'IN DTF TABLE '" • • *"'''' "'* "'***"'* 

x .* . 
02 *. • * * • .* HOLD *w YES ... . *. =YES .. * *. =YES .* ......................... .. 

*.. *A2 .. * *. .* * •. * *' YES 

X 
*****El ******"'.** 
:to * * * * * slIe 36 * * * *FREE INDEX * * 
,., '" TRACK '" '" 
:to ... '" *' 
***"'******"'****** 

X 
**Fl ******* • • 

'" RESET FIRST * 
*OVERFLOW RECORD* * INDICATOR * • • 

**********'" 
: .......••. x: 

X 
IJHS8H6 _*. 

Gl *. 
-* *. .* OVERFLOW *. NO 

*.. RECORD .* ••.• 
*.. .* *. .* * •. * 

'" YES 

x .>. 
HI *. .• * .. 

x "'.* •• 
*J8 * * E4* •• . 

IJ HSREr8 

.* 10AREA2 * .. NO *. =YES .* ...... *. :trA2 .* *. ..* * ... * * YES 

x .*. 
Jl * . • * *. .. .* HOLD *. YES. *. =YES .* .. x .. *. *A2 .* *. .* * .. * • NO 

x 
**** * • * 84 *' * • 
**** 

x 
**** . . 

* C2 '" 
* * **** 

*.. *A2 .* *. .* * .. * • NO 

X 
*****E2********** 
*IJHSGET2 HA* 
*- *_:t- *-*- *-*-*-* 
'" READ OVERFLOW'" 
'" RECORD '" • • 
********** ** "''''**''' 

X 
*****E3********** 
*IJHSGETH JB* 
*-*-*-*-*-*-*-*-* '" READ OVERFLOW'" 
'" RECORD * • • 
***************** 

:x ........................ : 
x 

*****F2********** * SAVE CURRENT * 
'" OVERfLOW '" 
*RECORD ADDRESS '" 
'" IN OTF TABLE * * • 
***************** 

X 
"*****G2********** • • * ADD 10 TO '" * CURRENT 110 '" 
'" AREA ADDRESS '" * • 
***************** 

x 
***** *JE '" 
'" 05* * • 

* IJH$BH13 

**** * • * 84 * * • 
**** 

x .*. 
B4 * • • * *. .. * 2 110 *. NO *. AREAS .* ...• 

*.SPECIFIED.* 
"'. .* * •• * * YES 

x . *. 
C4 *. 

. * *. • .* FIRST *. YES. *. RECORD .* ... x • 
*. .* *. .* *. oo* 

• NO 

X 
*****04********** • • * SET RECORD * * COUNT ER HJ * * ONE '* 
• * ***************** 

:x ..••...... : 

IJHSBCKT X 
*****E4********** 
'" MOVE OVERflOW '" 
*RECORD ADDRESS * 
*TO SEEK/SEARCH '" 
'" ADDRESS '" * • 
*"'*************** 

X 
**F4******* *TURN ON B IT* 

'" TO INDICATE * 
'" ReD RETR IEVED * 

*FROM OVERFlOW* 
'" AREA * 

*********** 

X 
*****G4********** 
• * * GET ADDRESS * 
'" OF lOARtAS * 
• * * • 
***********;( *** ** 

x 
**** * • * C5 '" 

* * **** 

**** . . 
* C5 '" 
* * **** 

x .* . 
C5 *. .* * • .* 2 I/O *. NU *. AREAS .* .... *. PRESENT .* *. .* * •. * * YES 

X 
*****D5********** . . * SAVI: RECQRD * 
*ADDRESS tCHHRj * * FOR pur * * • 
***************** 

x .*. 
E.7 *. .* *. . .* WAS *. YES. 

*.IOAREA2 LAST ..... x. 
*.. USED .* 

*. . *' * ... * • NO 

X 
*****FS********** * -. * GET ADDRESS *' '* OF IOARE:A2 * * «IOAREARJ * • • 
*****************' 

:x ............ : 
X 

I JHSADKY .. *. 
'(is *. 

.* *. .* FiRST *. 1'.I(i '* .kECORD Bt 1 Nb .. * ..... 
*.PRuCESSED.*' 

*. .* * •. * • NO 

x 
***** *JE *' * b3* • • o 

lJHSKEV 

x 
**** * • '* C2* • * 
'**** 
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*A2 
ISMOO MACRO PARAMETER 
OPTlON. THIS OEC ISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

*"'*"'* * • * *. • * 
* 
x . *. 

B! *. • * *. .* HOLD *. NO *. =YES .* ..... *. *A2 .* *. .* * •. * 
'" YES 

x 

x 
**** * * * 02 '" * * **** 

.. REFERENces 
TO JEBl: 
JB03, JBJ2 

.*. IJI-t SOTRl 
C 1 "'.. *****c 2********** 

.* *. '" '" '" '" .. * IOAREA2 *. NO '" '" SVC 36 '" '" *. =YES .* ........ x* '" FREE LAST * '" *. *A2.* X '" *TRACK HELD'" '" 
*..* '" '" * * "' .... '" .********** •••• ** 

'" YES 

it .*. 
01 *. .* *. .* IS THIS *. NO .. *. IOAREA2 .* .• x. "'. .* *. .* * •• * 

'" YES 

x .0. 
El *. 

.* *-.* fIRST *. NO .. 
*.OVFL REC FOR .* ..... *. lOAREA2 .* *. .* * •• * 

'" YES 

IJHSIEOT X 
**FL"'*·**** * • 

'" CLEAR FIRST '" 
'" TIME SWITCH '" • * * • 

*********** 
x 

***** *JC * 
'" A4* * • 

* 

* ••• * •• * 02 ... X. * • .* •• it 
*****02********** 
* * ... GET * * IOAREA lie 
.. POINTER * 
* * * •••• "' ••••••• *.** 

X 
*****EZ********** ... GET ADDRESS ... 
• OF SEQUENCE * * LINK FIELD ... 
... IN RECORD * * • 
***************** 

X 
*****F2********** 
... MOVE ADORE SS ... 
... OF NE XT .. * RECORD TO * 
... SEEK/SEARCH ... * ADORE SS .. **.** •••••• *._ ... 

x .*. 
G2 *. .* *. .* END OF *. NO *. OVERFLOW .* ..... *. CHAIN .* 

*. .* * •. * * YE S 

it .'. 
HZ *. . * *. 

**~** 
*JO ... *' C2* * • 

* IJHSBH3 

.* IOAREA2 *. NO *. =VES .* ....•. *. *A2 .* *. .* * .• * ... YES 

it .*. 
J2 * • • * * . . * HOLD *. YES .. *. =YES .* .... x. *. *A2 .* *. .* * .. * * NO 

it .'. 

***** *JO *' 
.. G5* 
• * 
* 
X 

IJHSKEY .* . 
B3 *. .* * . • * BLOCKED *. YES *. RECORDS .* ..... 

*. .* *. .* * .• * * NO 

it 
*****C3********** • • 
'" GET ADDRESS '" 
* OF SEQUENCE • 
• LINK FI EtO * 

* * ***************** 
:x ••••••••.• : 

I JHSNEXT X 
*****03 ********** * MOVE ADDRESS * 
... OF NEXT ... 
... OVERFLOW Reo * 
*TO SEEK/SEARCH * 
... ADDRESS ... 

*.*********"'***** 

.a •• 
* • * 02 * * • 
**** 

K2 *. **K3******* .* *. .. '" TURN OFF ... • * 2 I/O *. NO X ... OVERFLOW ... *. AREAS .* ........ X. INDICATORS * *. PRESENT .* * DTF TABLES * 
*..* * * *. • * *"******** * YES 

IJHSRETB :X •••••••••••••••••••••••• : x 
***** 
*JB * 
* E4* 
* * * 

DOS/VS LIOCS Volume 3 DAM and rSAM 

***** *J8 * * A3* •• 
* 

IJHSBH12 X 
*****84********** 
• ADD lENGTH • 
• OF lOGICAL * 
• RECORD TO * * POI NTER TO .. 
• 110 AREA * 
***************** 

it 

• REFERENCES 
TO JESS' 
JBtS, JBDS 
JCK3 

***** * • • *. 
* * * 

IJHSBHll X 
*****85********** • • 
• SET RECORD * * COUNTER * * TO liNE '" * • 
***************** 

x .*. C5 *. .* *. *****C4********"-' 
* * * AOD ONE TO * .* RDONlY *. NO *RECORD COUNTER * *. =YES .* ••.. 
* * *. *A2 .* 
* * *. .* ***************** * •• * * YES 

**** 
* REf"ERENCES * • • 

10 JE05: * • *.x. 
JBE5, JDG2. * * 

X 
*****04********** * ADD POINTER *' *' TO KEY AND * 
'" KEY LENGTH * 
'" I/O AREA * * POINTER '" 
***************** 

x 
*.*** E4* **** ***** 
: A~~2AJ5I~f~R : 
• TO LAST BYTE * *OF EMBEDDED KEY. 

• * ***************** 

it 
IJHSB~30 .'. 

F4 *. .* IS *. .* THIS A *. NO *. PADDING .* .... *. RECORD .* *. .* * •• * * YES 

it 
**G4******* • * 

it 
***** *JO * • C2* 
* * * IJHSBH3 

* TURN ON EOF * 
* INDICATOR IN * * DTF TABLE * • * 

*********** 

X 
****11 
*JA * * G3* * • • IJHSER2 

.*** • 
IJHSBH13 X 

*****05*********· 
• INTERCHANGE • 
• POINTER TO * * SAVE AREA AND • * CONTENTS OF • 
* REGI STER 13 * 
***************** 

it 
*****E5********** 
*1 JHSWORK HA* 
*-*-*-*-*-*-*-*-* 
• MOVE RECORD * * TO WORK AREA * 

• * ***************** 

X 
*****F 5********** * SAVE POINTER * * TO SAVE AREA * 
* IN REGISTER • 
.. 0 * 
* * *******.********* 

it 
*** •• *JC • * C1* • * 

* IJHSBH11 

x 
***** *JC *' * dl* • * • 



Chart JP'. ISAM ADDRTR: PUT Macro 

.. **t:~A*:~~~;~·· .. * PUT MACRO 0 o 0 

*** •• ****** •••• 

x .'. BI .•• 
. * *. 

• ' ROONL Y '. YES *. :YES .* .•.........•...... *. *A2 .* *. .• * •. lI! 
• NO 

IJHSPUTB X ·····Cl •••..•..•• o 0 : ~msvm : 
.. 2-14 * • • .............. "' .. 

IJHSPUTB X 
•• * •• C2 •• *******_ 
• STORE USER * 
• REGI STERS > * 2-14 IN .. * SAVE AREA * 
• > •••• * •••••••••••• 

. . .x •••.•..••...•...•...••... 

"*.*Ol.a.*** •• ** > ESTABL ISH • 

: R~~lm~N~4 : 
o BAS E Rl'GISTER > 
o 0 ................. 

IJH~:~l.El.a.**.** •• 
OIJHSBHIN HAO 
*-*-41-.-.-*-.... -* 
o INlTLZE PTRS 0 
o TO PARTS OF > 
• OTF TABLE * ••••••••••••••••• 

x .0. 
Fl·. 

.• *. .*.*Fl*.**·**** 
.:* Awah .:*~~ ...... x: S~~R~~ : 

*. Issueo .* .. .. *..* ...... _ ...... **.-* ..• 
o YES 

IJHGETOK X 
**Gl*.* •• ** • • • RESET GET • * ISSUED * 

.. SWITCH .. 
* • • * ••• _ ••••• 

X .. Hi····"·· * TURN ON > 
.. OUTPUT BIT ... 

'RETRIEVAL BYTE 0 
>IN OTF TABLE 0 
* > ••••••••••• 

X 
*****Jl •• *.**.* •• 
*IJHSWORK HA* 
*-*-*-*-*-*-*-*-* * Mav E RECORD .. 
.. TO 110 AREA .. 
* • *******.*****.*** 

X 
*****K 1********** .. SAVE POINTER .. 

: I~EiA~r!J : 
* R.EGISTER 0 * 
* * * •• * ••• ***.*.**** 

x ••• * 
* * • A3 • 
* > .*.* 

._*. 
* * • A3 * 
• > 
***. 

X 
·*A3·*··**· * RESET * 

• OUTPUT BIT .. 
*RETRI EVAL BVTE * 

*IN OTF TABLE .. • • *****.*.*** 

x .>. 
83 * . 

.* * . 
• > BLOCKED o. NO *. RECORDS •••••••••••••••••••• 
*. .• 

*. •• 
* .. * * YES 

X .•••...•... x: 
I JHSBH18 • * . : IJHSBH19 X 

C3 *. 
.* *. 

•• RECORD *. YES • 
O. I N OVERFLOW.> •••••• 

*. AREA .* 
*. .* * .. * * NO 

X 
**03******· .TURN ON BIT. 

*1 N OTF TABLE • 
*TO INOI CATE PUT. 

*MA.CRO ISSUED * 
* * **.**** •• ** 

*****C.4*********. 
*IJHSPUT2 HBo 
*-*-*-*-*-*-*-*-* * WRITE RECORD • • • 
> * *** •• * •• * ...... *. 

:x ........................ : 
x 

.**** 
*JC .. * Cl* > > 

* I JHSBH17 
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Chart JG. ISAM ADDRTR: t<EAD Macro, KEY 

****41********* 
'" ISAM ADORn '" 
'" READ MACRO * • • *************** 

x .'. Bl * . . * * . • * HOt.O *. NO *. = YES .* •... *. *42 .* 
*. .* * •. * * YES 

*"'** *KA '" .. * A5 *.X. 
* * **** X 
*****C1********** 
* '" '" '" * '" SVC 36 • '" * '" FREE '" '" '" * TRACK '" * 
'" *' '" * •••• *.***** ••• **. 

*AZ 
ISMDD MACRO PARAMETER 
OPTlO~. THIS DECISION 
DOES NOT APPEAR [N AN 
ASSEMBLY LISTING. 

***. 
* * .. 02 * • * 
** .. * 

****C3***** •• ** * I SAM AODRTR * * SEEK • 
• SUBROUTl NE • 
.********* •• *** 

**** · ' . .. 03 •• X. • • ........ .. 

'A4 :.;. ~;:,~ ... :. ;~;~.~;. ;~~~. ~~;;~.:. ~~~;;~; .. :~mH~: 
:o50000NN··: ·NORMAl·ENTRy········:· i :iiHRl·:··· jG···· 
: OOiOOONN··: • DUMMY· ENTRv!END·····:·j jHRERR··:· -. KS-··· 
: 50 in iONh.··: ·DuMMY· ENTRY':CHAiNEO·:· ijHACERC·:··· jG···: 
:00 mONN··:· iNACfi VE" !MW·····:· i jHAERR··:··· KS···: 
·NN:.!rO':MASTER- iNDEx··········· .•••••••••••••••••••••• 

Ol-CYLINDER INDEX 

.* •• • • .. C4 .. • • **** 

x 

**** • * * cs * * • .... 
I.)HRSALT X 

**e5******* • TURN ON • 
• SEEK CHECK * 

• SWiTCH AT * 
• IJHCNTSW * 
• * ****.****** 

;. 
X IJHRSRCH X I JHRCERC X . '. 04 *. .* . 

05 * • **01******* • • * RESET INDEX '" 
'" TRACK HELD * • • • • 

*********** 
:X •••••••••• : 
x 

IJHRREAD .*. 
E! *. 

.* *. . * RQONLY *. NO *. = YES .* .•.. *. *.6.2 .* 
*. .* * .. * • YES 

X 
*****Fl********** * • 'SAVE POINTER TO' 
• SAVE AREA l~ '" * REGISTER 0 '" * • 
********.*.****** 
**** .. . '" '" .x ........... " 

'" Gl *.X. * • 
*"''''* X 

*****Gl********** *IJHCINIT EG* 
*-*-*-*-*-*-*-*-* "'INITIALIZE PRTS* * TO ,pARTS OF .. 
'" OlF TABlE '" 
***************** 

X • *Hit"'*·.· •• • • * TUoRN OFF '" * OV ERFlOW AND '" * WAIT f\ITS * • • *********** 

l 
• *J 1 .****** • • • TURN ON READ. 

• KEY BJT IN * 
• Olf TABLE *' • • **.**:.***** 

X 
iI<****Kl ******.*** *IJHCBL02 FJ* 
*-*-*-*-*-*-*-*-* *8UILD CCW CHAIN* * TO SEA~.cH MI * * OR CI * 
*************.*** 

x .**. • * * 02 .. * • .*** 

·****02********** *IJHCERCA E';* 
*-*-*- lie- *-*-*-*-* * INDEX. * S ADDRESS. 
*TO ADORE 55' 
*.* ******'*'** 

it 
.****E2********** • • 
• INITIALIZE • 
.. POINTER TO * 
.. KEYARG * • • *********.**.**** 

x . '. 
F2 * .. .. * * .. .. * ERREXT *. NO *.. = YES .* ...... *. *A2 .* *. .* * ... * • YES 

X 
****.G2***·****** 
* * • SAVE 110 • 
• AREA ADORE SS • • • • • ***************** 

X 
*****H2**."*** •• 
* SAVE RCO TYPE • 
* AND OPERATION' 
• INDICATOR TO • 
• 'READ MASTER • 
.. IN-DEX * 
***************** 

x .*. J2 * • .* *.. .. .* MASTER *. YES. *. INDEX .. * .. x. 
*. PRESENT .* 

*. .* * ... * *NO 

it 
*****«'2********** 
• SET "CD TYPE • 
• AND OPEftATION * 
.. INO} CA TOR TO .. 
• READ CYlINOE" • 
.. INDEX * 
************ ***** 

:x .......... : x * ... 
* • 
.. 03 * 
.. * *.-

DOS/VS LIOCS Volume 3 DAM and ISAM 

• *03******* * TURN ON * 
• SEEK CHECK * * SWITCH AT * * IJHCNTS;; ... • • ***** ••• **. 

. * *. .* NEXT o. YES 
'SEARCH ON TRACK ••••• *. INDEX .* 

*. .* * .. * • NO 
x 

**** • • 
• C5 -• • .... 

.* * . 
•• ERREXT *. NO *. III' YES •••••• 
•• *A2 .* *. .• * •• * o YES 

x IJHREXSl X X 
***. *E3'" ********* '1 JHCXCOR fE* *-... *-*-~*-*-*-* * SEARCH MASTER' * OR CVU NDER * * INDEX * ******* ••• * •• ***. 

x .*. 
F3 *. 

.* *. .* seEK *. NO *. CHECK .* .... *. REQUIRED .* 
*. .* * .. * • YES 

X 
*****G3********** • • * GET lOAREAR * 
*COUNT FIELD FOR' * seEK CHECK * • • *****.********.*. 

X 
**···H3********** 
*IJHSKERR EN. *-.-.... -*-*-*-*-* * TEST FOR • 
• OVER/UNDER * ... seEK ... 
* .... ************** 

X 
**K3*.***** * TURN OFF * * SEEK CHECK * 

• SWITCH AT • 
• IJHCNfSW • • • *********** 

x 
* .. * .. .. 

• (;4 * • • *.** 

x 
*.*. 

o * * C4 * 
• * ***. 

x 
**** • • .. G1 • • • •••• 

****·Ett*****"*** • • 
• ~ET F CODE • 
• FROM SEARCH * * ADDRESS • • • ***********.**.** 

X 
**".*F4******··" 
• GET ADDRESS • 

*****£:5.*****.**· 
• SET R Pf * * AND 0 ION * * INDIC TO * 
.. READ K * 
* I * *.** •••••••••• * •• 

:X •••••••••• : 
x 

.0 • 
F5 *. .* •• 

.0 HOLD *. YES • OF RO~T1NE * 
: PR~m. mRY : •••• *. .. YES •••••• _. *A2 .* 
* TABLE *A4 * 
*************** .. x *. .• * ••• 

***.* ** • .. Alt. 
* NO 

0" o x .*. G5 •• .* TRACK •• 

~~~.:*Ml8[~ ~KitK *:0 *. OR MORE .* 
*. .* * .• * x ••••• • KF • 

• G3* 
* NO 
:x •.•..•..•• : 

* • 
* IJHRESCO x .*. H5 •• .* TR.ACK •• .* INDEX REQ *. YES *. WHOLE TRACK .* .... 

*. DR MORE .* 
*. .* * .. * 000 

X 
**** • ..15********­*IJHCSLD2 FJo 
.-*-*-*-*-*-41-*-* 
'SUILD CCW CHAIN' 
*TO SEARCH TRACK' * INDEX .. ........... *.***** 

x .0. 
K5 *. .• *. . .* /iOLO o. YES. *. .. YES •••• X. 

*. *.2 .* 
* .••••. * x 

*' NO **.** 
.. *FH * 

IJHRESCO .J-JHREsett* .f4* 
x .. * * •• ** • 

*KF * 
• ,63* 
.. 0 • 



Chart JH. ISAM ADDRTR: 

··"'·AI.* ••••••• 
.. ISAH AODRTR .. 

: siIRs2~fRO : 
*********** •••• 

Sf ART X 
*****81********** 
• * • GET FILE START .. 
• TYPE INDICATO~ .. 
"'FROM SEll .. ACRO. • • 
***************** 

X 
*****Cl******** •• 
.... SVC 26 * '" 
* * VALIDATE .... 
'" .. 'IOAREA$' '" * 
"'... ADDRESS * .. 
..... LIMITS .. '" 
.*.************** 

X 
*****01********** 
'" '" SVC 26 .... 
'" '" VAlIOATE .. '" 
... OTFIS TABLE. * 
'" '" ADDRESS .. * 
.. '" LIMITS .. '" 
***************** 

X 
*****E 1********** • • .. SET UP END OF .. 
.. VOLUME LIMITS '" * FOR REQUIRED '" 
.. OEVICE '" 
****.************ 

R21R X 
*****Fl********** 
*MOVE LAST PRIME'" 
'" DAT A TRACK '" 
• CYLINDER TO EfiD* 
*OF VOLUME LIMIT. • • ••••••••••••••••• 

X 
*****Gl********** • • .GET LOWER LIIoIIT* 
.. OF PRIME OAT A '" 
* AREA * • • 
***************** 

x 
**** * • * A3 * • • 
**** 

SETL Macro, $$BSE~L (1 cf 3) 

**** * • 
... A3 "" • • 
**** 
x .'. 

A3 * • 
• * G KEY *. ****A4********* .* SPECIFIED *. YES "" SVC 2 * 

•• IN SEll .* ......... X* FETCH * *. MACRO.* X '" $$BSETLl ,.. 
*...* *************** * •• * 

• NO 

x .'. 83 * • . * KEY *. .* SPECIFIED *. YES .. *. IN SETl .* ....... . *. MACRO .* *. .* *. e* 
• NO 

x .'. 
C3 *. 

.. '" SOF *. .* SPECIFIED *. YES *. IN SETL .* ...... *. MACRO .* *. .* * ... * 
• NO 

x .'. 
D3 *. .* *. 

x 
***** *JJ * 
* Ai* •• • COMMON 

.* VAllO *. NO 
'II. STARTING ID .* ....... *. SPEC .* *. .* 

* ... '" x 
'" YES 

**** • • * E5 * * • 
**** 

x 

**** • • 
'" J3 '" • • **** • .......... .o • .o .x: 

.'. :GETID x 
E3 *.. *****E4********** .* Reo *. *MOVE FIRST DATA* 

..* ID IN *. YES *RECORD ADDRESS'" .. *. TRK INDEX .* .....•. • x* TO STARTING * ..... .. *. AR.EA.* "" Reo IO * 
*..* '" * 

* ... '" ************.**** * NO 

x . '. 
F3 *. 

• * *. .* SHARED * .. NO *. TRACK ON .. * .......... .. *. FILE .* 
*.. .* * •• * 

'" YES 

.~. :TESTNORM .*oo 
G3 *. G4 * .. . * RCD *. .. .* RCD *. .* 10 ON *. NO X .* 10 ON *. NO *. SHARED .* .....•.. X*. PRIME DATA .* ..... *. TRACK .. * *.. TRACK .* 
*..* *..* * •. * * .. * * YES * YES 

x . '. 
H3 *. 

• * *. 

x .* . 
H4 *. 

.*RECORD *. 
• * RCD *. YES .. * NO ON *. NO .. *. NUMBER ON .* •.. oo *. TRACK oo* 

*. .* * .. * * NO 
**** . '. * J3 *.X. 

***** * * *JJ * ****. * J3* ILLEGID X 
* * **J3******* * • • .. * TURN ON * 
••••••• x* INVALID ReD * 

* 1D SWITCH * 
* • 
*********** 

X 
****K3********* * SVC 11 * * TO PROBLEM * 

* PROGRAM * 
*************** 

x 
**** • • * E5 * • • 
**** 

*. PRIME DATA .* •. X. *. TRACK .* 
*.o .* * •. * * YES 

x 
**** • • * E5 * 

• * 
**** 

x 
**** 

* * * J3 * * • 
**** 

*****E5********** 
* * * MOVE START IN~ * 
,.. RECORD ID TO ,.. 
,.. SAVE AREA * 
• * 
***************** 

x .' . 
F5 *. .* * . • * IS *. NO 

*. THIS HOLD .. * •••• *. OfF .. * *. .* *oo .* ,., YES 

X 
*****G5********** 
*BLDER JK* 
*--*-*-*-*-*-*-*-* * BUILD ... * celli CHAIN *' • * 
***************** 

X 
**H5******* . . 

'" SET ... * TRACK HOLD * 
* BI T * • • *********** 

X 
*****J5********** 
*EXCPROUT JK* 
*-*-*-*-*-*-*-*-* * EXCP, * 
* SEARCH TRACK * * HOLD ... 
***************** 

:x .......... : 
x 

***** 
*JJ * 
... AI* 
• * 
* COMMON 
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***** * * * .* • * 
* .. '" REFERENCES 

X ~~31 J~~J~ 
COMMON .*. 

Al *. .* "'. .*PRIME DATA *. NO *. ON 3330 .. * ........ 
*. .* *. .* * •• * 

'" YES 

x 
. *. 

Bl *. .. '" *. .. .* STARTING *. 'fESX *. CYLINDER GT .*e .... *. 256 .. * *. .* * •. * 
• NO 

x 
**"'**e 1 ********** * * * SET UPPER * 
'" LIMIT OF '" 
'" CC TO XIFF' '" 
* • 
***************** 

:x .................. : 

X 
*****D1********** * • 
'" SET TRACK '" * HOLD BIT '" 
* * * • 
***************** 

X 
*****F 1 *** ******* • • 
'" GET TRACK '" 
'" NUMBER FRO~ '" 
*51 ARTlNG RCO ID'" 
* • 
***************** 

X 
*****G1 ********** "'ADD ONE TO TRK '" 
"'NO. AND GET TRK* 
*NO. (1F 1ST OAT A* 
"'RCD IN CVL INDER* 
* • 
***************** 

X 
*****Hl********** 
*SUB NO. OF 1ST '" 
'" DATA ReD TRK '" 
*FROM STRTNG RCD* 
*10 TRK NO. PLUS* 
'" 1, DBl RESUL T '" 

** *************** 

X 
*****Jl********** • * *GET HIGH RECORD* 
*NUMBER ON TRACK* * INDEX TRACK * 
* * ***************** 

X 
*****K 1 ********** * DIVIDE RESULT * *BY t-lIGH RCO "10.* 
* ON TI TRK AND * 
* STORE QUQT * 
*TI OVFl TRK "10.* 
*********-******** 

x 
**** 

* * * A2 .. 

* * **** 

**** * • * A2 .. * • 
**** 

X 
*****A2********** *STORE REMAI NOER* 
*AS TRACK INDEX * 
.. OVERFLOW RCD * 
*NO. FOR START- * 
* ING RECORD * 
***************** 

x • * . 
B2 *. .* * • .* TI OVFL * .. NO *. Reo NUMBER .. * ...... *. EQ 0 • * *. . * *. oo* * YES 

X 
*****C2********** . . * DECREMENT .. * HEAD NUMBER * 
.. BY 1 * • • ***************** 

:x ..... oo •••• : 

.~ .. ". 
* • 
* A3 * * • 
**** 

DOS/VS LIOCS Volume 3 DAM and ISAM 

**** * • * A3 * • • **** 

X 
*****A3*****:to**** *SET RCD NO. OF * * TI OVFl ENTRY * * EQ TO HIGH * * NO. * • • ***************** 

X 
OFlOEX! T • * • 

63 *. *****64********** .STARTING*. * MOVE HIGH ReD * .* RCD 10 ON *. YES * NO ON SHARED .. *. FIRST DATA .* ........ x* TRK TO SAVE * *. Reo TRK .* * ADOR AREA IN >I< 
*..* * OTF IS TABLE * 

*. .. * ***************** * NO 

:x .......... . 
NORMAL X x .*. C4 *oo .* * .. *****C3********** 

>I< MOVE H !GH RCD * * NO. ON PRIME * * DATA TRK TO * 
*SAVE ADDR AREA * *IN OTF IS TABlE* 
**** **** ***'" *** ** 

• NO.* SHARED *. 
•••• " .. *oo TRACK ON .* *. FILE .* *. .* * •• * * YES 

~X ... oo ..... oo •• oooo ....... oo .......... : 

NEXT oo*. 
03 * .. 

• * *. NO.* BLOCK *. 
..... *.. COUNT EO .* *. 0 .* 

*.. • * 
>II ... * 

* YES 

x .*. 
E3 *. *****E4********** 

• * *. * * .* STARTING *. NO * SUBTRACT ONE * *. Reo NO. EO .* .... oo ....... x* FROM RECORD * *. ZERO .:0< * NUMBER * 
*...* * * *. . * ***************** * YES 

:xoooo .......................... oo ... : 

x 
*****F3********** • • * MOVE BLOCKING * 
*FACTOR TO BLOC K* 
* COUNT * • • ***************** 

: .•........ x: 
X 

EXIT .*. 
G3 *oo .* *. ND.* Reo ID *. 

••• oo*. ON 2321 .* 
*. .* *. ..* * ... * * YES 

X 
*****H3********** * SET STRIP NO * * FOR END OF * * VOLUME L I MJT * * TO 5 * * • 
***************** 

x . *. 
J3 * .. 

• * *. • * RCO I 0 *. YES *. 6T END OF .* .... *. VOLUME .* *. .* * •• * * NO 

: ... oo ........ x: 

EXl TOUT 
X 

****K3********* * SVtl1 * 
* TO PROBLEM * 
* PROGRAM * 
*************** 

x 
***** *JH :0< 
* J3* .. . 

ILLEGlD 



Chart JK. ISAM ADDRTR: 

****A 1 **"'*** •• * ... ISAH ADORTR ... 
... BUllO ... * SUBROUTINE ... 

*************** 

SETL Macro, $$BSE~L (3 cf 3) 

**** * • 
• B3 * * * **** 

BlDER X X 
*****81 ********** '" GET ADDRESS * 
,.. OF CCW ... 
* BUllO * 
... AREA ... • • 
**************.** 
***. * '. 

'" Cl *.x. • • 
**** X 

*****C1********** ,.. GET OP ,.. * CODE BYTE * * FROM au IL OER ... 
... CONTROL CODE ... • • ******"'*"'***** •• * 

x .*.. TICRTS 
Dl ..... *****02********** • * *. ... OETERMINE ... .* TIC *. YES * AODR FIELD ,.. *. OP CODE .* .....•.. x* FOR TIC :+: *. .* :+: INSTRUCTION ... *..* * * ..... .* ***************** • NO 

X 
*****El********** ... GET ADDR ... 
'" OF 110 AREA ,.. 

*****B3******"',,~~ 
.DETERMINE DATA. * LENGTH USING * * 8UI LDER * 
.. CONTROL CODE * 
• * ***************** 

X 
***""~3***·****** * STORE LENGTH * * IN ccw * 
• BYTE COUNT * 
.. FI ELO .. • • *************.*** 

X 
*****03********** * UPDATE • * TO NEXT * * BUILDER .. * CONTROL CODE • 
• FIELD .. 
***************** 

x • *. 
E3 *. 

• * *. YES.* END *. 
* FROM BUILDER * .................... *. OF COMMAND .* 
* eTl CODE ... 

• * ***************** 
:x ....••.... : 

X 
*****Fl********** * STORE AODR ... 
,.. OF I/O AREA * * IN CCW DATA ,.. 
* AOOR FIELD * • • *******.****"'.*** 

X 
*****Gl********** * DETERMINE * 
... CCW OP CODE * 
,.. FROM BUILDER * * CONTROL CODE * 
• * *.*************** 

X 
*****Hl********** • • * STORE OP .. 
.. CODE IN * 
* ccw * • • *.*************** 

X 
*****Jl********·* _ GET FLAG * 
*CHARACTER FRO"'! * 
* BUILDER * 
* CONTROL CODE * • • ********_.******* 

X 
****F 2********* 

• RETURN * 
* TO CALL ING * * ROUTINE * 
*************** 

·.CHAINING •• 
*. .* * •• * 

• NO 

X 
*****F3********** • • * GET NEXT * * ccw * 
* ADDRESS * 
* * ***.***.********* 

x 
**** • • * C1 * 

• * **** 

**** • • * J3 * • • **** 

X 
**J3******* * TURN ON * 

* DASD * * ERROR * 
* INDICATOR * 
• * 

*********** 

****A5********* ,.. ISAM AODRTR ,.. 
* INPUT/OUTPUT * 
* SUBkOUTI Nt * 

*************** 

EXCPROUT X 
*****85********** * MOVE LOGICAL * * UNIT FROM ,.. * DSKXTN TABLE * * TO eca * 
* * **** •• *********** 

X 
*****C5********** * MOVE bB * * FROM D$KXTN * 
* TABLE TO 5E£K * * ADDR, SEKADR * • • ***************** 

X 
***05************ 

* svc 23 
READ 

AND HOLD 

***************** 

.................................. x: 
x 

*****E4********** E5· *. * .. 
* * * * .* * • * * SVC 7 * * NO.* 110 *. * * WAIT * *X ......... *. COMPLETED .* 
** ** * •. * 
* * * * *...* ***************** *. .* * YES 

x .*. 
F5 *. .* *. 

YES.* DASD *. ... *. ERROR .* 
x 

**** .. . 
* J3 • 
* * **** 

*. .* *. .* * •• * 
• NO 

it 
rSTWLR .*. 

**G4******* GS *. * TURN ON * .* *. * WRONG * YES.* WRONG *. *' LENGTH *X •••••••• *. LENGTH .* '* INDICATOR * *. RCD .* 
* • *..* 

*********** *. • * 

X 
****H4********* * SVC 11 * * TO PROBLEM * * PROGRAM * 
*********'****** 

NORECFND X 
**J4******* . . 

• TURN ON NO *' 
* R ECQRQ FOUND * 
* INDICATOR *' 
* • 

*********** 

• NO 

X 
TSTNRF .*. 

H5 *. .* *. 
YES.* NO *. . ..... *. RECORD .* *. FOUND .* *. .* * •• * , * NO 

it 
****J5********* * RcTURN * * TO CALLI NG *' * ROUTINE * 
*************** 

:x •.. _ •.... _ ....•...•..•.• : 
X 

*****Kl*******·** • • * MOllE FLAG * * BITS TO * 
* ccw * • • ***************** 

x 
**.* * • * 83 * * • 
**** 

x 
****K3********* * SVC 11 *' * TO PROBLEM * 

• PROGRAM * 
*************** 
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****Al********* * ISAM AOORTR * * S Ell MACRO * * $$85 Ell * 
********.****** 

X 

SETL Macro, $$BSETL1 (1 of 5) 

*.*. • • * A2 * • • *.*. 

X 
*****A2********** o • 
o SAVE INDEX • * VOLUME * * NUMBER * * 0 ***.* •••••• * ••• *. 

**.** * 0 * •• * • • • * REFERENCES 

X ~~J3, J~~~~ 
OFLOEXIT .*. 

A3 *. 
• STARTING>. 

*:'F~~~TI8A¥~ *:.~~ .. *. RCO TRK .* *. .* * •• * o YES 

**** * • .. A4 .. 
* 0 .* •• 

X 
*****A4********** * • * MOVE BLOCk ING * 
• FACTOR TO * 
o BLOCK COUNT • 
* • ************40*.** 

*.**' . ' . .. B4 •• X. 

* '. .*.* X 
ST ART .*. ic 

:***=SQ~*;~~~***: 
ic EXl T .*. 

*****63********** o MOVE HIGH RCD * B4 :II. .* *. 
Bl *. 

.*GKEY*. .* SPECIFIED *. NO *. IN SElL .* ..... *. MACRO .* 
* SEARCH TRACK * 
*ANO Reo NO. TO * • NO. ON SHARED 0 NO.* RCD 10 '. 

• TRACK TO SAVE * o ADDRESS AREA • 
.IN DTFIS TA8Lf:: * 

••.. *. ON 2.321 .* 
*. .* * •.• * YES 

X 
*****Cl********** o MOD CCW CHAI~ * 
*TO SRCH KEY EQ * * OR HI AND *' 
'MODIFY COMPARE * *' BR INST * **.**.*******.* •• 

:x .••....•.. : 
KfYROUT X 

*****01********** *' MOVE M TER *' 
*INDEX ST 0 * 
*TO SEEKI H * 
.ADDRESS IN* * OTF T E * 
***************** 

,.. T I OVERFLOW * * ADDRESS * •••••• * •••• * ••• ** 

FINDNXT ic 
*****C2********** ,.. MOVE NEXT • 
• SEARCH 10 TO • 
• SEEK/SEARCH * 
• ADDRESS AREA * 
* * .* ..•• *** •• *.*.** 

X 
*****02********** > 0 
,. GET F CODe * 
> FROM NEXT > * SEARCH tD • 
* > .* ••• ***.* ** •• * •• 

*********.******* 

ic .>. 
(3 *. .• *. 

YES .. * SHARED *. ••.. *. TRACK ON .* *. FILE .* *. .* * •. * * NO 
:X •••••••••• : 

: NORMAL ic 
*****03********** o MOVE HIGH RCD > 
* NO. ON PRIME * 
• DATA TRK TO * 
*SAVE ADDR AREA * 
.IN OTF IS TABLE. 

***************** 

*. .* *. .* * •. * .. YES 

ic 
*****C4********** .. SET STRIP NO .. 
* FOR END Of * 
.. VOLUME .. 
.. LIMIT TO 5 * 
* * *** •••••• ** •••••• 

x .*. ILLEGID Dolt *.. *.05******. .* *. * .. 
.' RCD 10 *. YES * TURN ON * *. GT END OF .* ........ X'INVALID RECORD. *. VOLUME .* * to SWITCH .. *..* • .. * •• * **** ••• **** * ND 

: ...••..... x: : .............. x: 
x X X ic NEXT . *. EXITOUT .* . 

·*·**E1*···*····'" .SET RCD NO. I~ *' 
.. SEEK/SEARCH * * ADDRESS AREA *' * TO ZERO * 
• 0 
"'*.** •• ** •••• ".*. 

ic 
• 0. 

Fl *. .* *. 

*****E2****·***·* *SET INDEX ENTRY* 
• TYPE FROM F * * CODe OF NEXT * 
*10. SEE TBl AT • 
.. LOC *J2 * 
**** •• **.* *. ****. 

x 
** •• * .* * * J2* 
* * * 

E3 *. . * *. .* SLOCK *. NO *. COUNT = 0 .* ....... 
*. .* *. .* * •. * .. YES 

x 
.0 • 

F3 *. .* *. 

x .. *. • • .. Bit- .. 
* • 
**** 

.*' MASTER *. YES *. INDEX Of.,J .* ••.. *. FILE .* 
.* STARTING *. YES 

o. RCD NO. EQ .* ...• *. ZERO .* *. .* * •. * • NO 

X 
*****Gl********** * Move NDER * 
*INDEX * 
*TO Sf *' *' AOOR *' * IN 0 LE *' 
******* * •• *. 

*. .* * .• * * NO 

ic 
*****G3********** o • 
.. SUBTRACT ONE * * FROM RECORD * 
.. NUMBER .. 
o • 
**** _***** **1<** ** 

:X •••••••••• : :x ••••••.••. : 
X 

*****H 1********** 
.BLOEP JP* 
*-*-*-*-*-*-*-*-* * BUILD CCW * *' CHAIN * o 0 
**************.** 

X 
**Jl****·*4C o • 

.. SET SW. FOR * 
.. SVC 35 TO * * HOLD .. 

,. TRACK .. 
*.**.** •••• 

• * •• *JM * • * J5 *.X. o • 
**.. • GDTOEXCP X 
*****Kl********** 
*EXCPROUT JQ* 
*-*-*-*-.-*-*-.-* * EXCP, SEARCH * : :~6 f I' : 
**.*****.* •••• **. 

x *.*. • 0 

* A2 * 
o * ***. 

*J2 

x 
**** * * * A4 .. * 0 
**** 

:.; .~~~; .. :.~~;.~; .;~~~~. ~~;~~ .... : ~~~:; ;~~ ... : ~~~~m~·: 
: 00000000·: • NORMAL • ENTR\·:uNsHARED··: NORHl TRi(······ jM······ 
: ooooooNN·: ·NORMAl· ENTRy:uNsHARED··: iNDEX········· jH······ 
: ooooiooo·: ·NORMAL· ENTRY:SHAR ED ........ : sHRDTRK······· jM-··· _ • 
: oooioooo·: ·ovERFLow· ENfRY~END·····: oFlORWf"····· jN······ 
: oooiiOoo·: ·OVERFlow· ENfRY~CHAi NED·: MCOROUf"····· jN······ 
: iiOiooooo·: ·oUMMY ·ENTP,Y:END· i ti i···: NOREcFND······ j" •••••• 
: 00 iii OONN .:. DUMMY· El'aRY:END· ••••••• : NORECFND· ••••• j" •.•••• 
:oOiOioNN· :·ouM"Y·ENTRY:cHAiNEo····: iNDex······· •• j" •••••• 
:50iiooi>O·: ·iNACtivE· ENTRY· itii····: NOREcFND······ jil······ 
: ooiioONN·: ·iNleT iVE· ENTRy········· :NORECfND······ j;r····· 
• NN'::io=MAsTER· iNDEx;···· CYL.i FilER· iND~x··················· 

E6t *. .* * . 
.' INDEX '. YES o. TRACK STILL .* •••. *. HELD .* *. .* * •. * > NO 

ic 
****F6t********* * SVC 11 * o TO PROBLEM • * PROGRAM * 
**********.**** 

x 
***** *JP * * D4* 

• 0 

* fREEXITL 

X 
••• *E5********* * SVC 11 * • TO PROBLEM • 

• PROGRAM * 
** •• *********** 
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****Al*******·* 
: N6~Q2L A~~l~ : 
.. SUBROUT INE • •••• * •• -....... . 

.x ••••••••••• 

••• *A2********­
.. 15AM ADDR TR * • SHARED TRACK ,. 
• SUBROUTINE * 
• ************** 

NORMlTRK i 
*****81********** _elDER JP* *_*_*_*_*_*e4C_*_* 
'BUlLO CCW CHA IN> 

SHRDTRK it 
*****B2********** * • 

• TO REAO .. 

• .. SUB ONE FROM * 
••••••• FIRST DATA * 

*NO. FOR SEARCH. .. Reo .. 
.**************** 

X 
**C1******* > • 

.. seT SW FOR .. 
.. SVC 35 TO .. 

.. HOLD TRACK .. • • ._ ••••••• *. 

x 
** ***.*** *M ceN .. .. c 0 TO .. 

.. KEY" 
.. HI" • • •••• * •••••• 

X _.·.FI·········· · " :R~M~DSIS~m : 
• MBBCCHHR • " . ** •••••• * •••••••• 

x • *. 
Gl '. • * *. • :' R~~~gg ':.;:~. 

*. .* *. .* * ••• 
• NO .*** 

• *. .. Hl *.X. " . •••• CDMMON 
x .'. Hl *. .* *. 

x 
**** .. . 

.. A4 • . -* •• * 

.* PRIME *. NO *. DATA ON. •••• "'. 
It" 3330 .* *. .* * ..... 

• Y~S 

x .-. 
Jl •• 

.* *. .. 
.' STARTING '. vesx 
*.*.Cl~I~~~R •• " •••• : 

." .* * ••• *ow 

X .... *1(1**.*** •••• • • : Si~ ¥P~~R : .. ct r6 X'FFf * • • ••••••• *.*** •• *.* · · . xx ........... .. 
**** " -.. A3 .. - " ••• * 

* * ***************** 

**** > • 
* A3 * .. . 
.*** 

X 
*****A3********** 
• * * GET TRACK * 
• NUMBER fROM .. .STARTING Reo 10* 

• * ***************** 

X 
*****63********** * ADD ONE TRK .. 
*NO. ANO GET TRK. 
'NO. OF lST DATA. 
.RCD IN CYLINDER­
> • 
***.********.**** 

X 
*****C3********** *SUB NO. OF 1ST * 
• OATA RtD TRK .. 
'FROM STRTNG RCD* 
*10 TRK NO. PTRS* 
:*~~*~~~*~i;~~!*: 

X 
*****03********** .. -*GET HIGH RECORD* 
*NUMBER ON TRACK. 
.. I NOEX TRACK • .. .. 
***************** 

X 
*****E3********.* 
• 01 VIDe RESULT • 
.BY HlyH RCD NO.' 

: ~~O~E W~TA~ : 
.Tl OVFL TRK NO •• 
.****.*********** 

x .•. G, •• 
.* *. •• TI OVFL •• NO *. Reo NUMBER. .* .... *. EQ 0 .* *. .* * •. * o YES 

***.*H3"!******** .. * 
• OECREMENT -
: HEARvMfKSER : .. .. 
***************** . . 

.x ••••••• " .... 

RZEROR X 
.*J3******* .. .. 

.. RESET * *.. sCf~a ** .. .. 
*******_.* 

x 
****. 
*Jl * 
.. A3* .. .. .. 

OFlOeXIT 

**** * • .. A4 * • • **.* 

X 
*****A4********** 
.. GET ADOR OF * * IOAREAS INHICH * 
: e~~~:I~~sD~~A : 
.. STARTING ReD • 
***************** 

X 
*****b4********** *GET lOC Of KE:Y * 
.. IN RCD BY * 
>ADDING KEVLoe-l' 
.. TO AOOR Of * * IOAREAS * 
********.*.****** 

X 
*****C4********** 
: ~T Kt~~~~SS : 
.. SUPPLIEO Av • 
* USER * .. . 
***************** 

.. Rf:FERENC.l::S 
TO JI<D5: 
JNC5. J~J" 

* **!!~~*:~~:T:** * 
* NO Reo FOUND * 
• SUBROUTl NE • 
*****.********* 

**** **** * *. * * • .. 04 •• X. * .. *.x. 
*.* •• * x :**.* • 

COMPARE .*. NORECFND X 
04 *.. **05******* .* KEY *. * * EI.I •• IN Bl,.OC.K *. HI * TURN ON NO .. 

: •. * .*.i~~~~fY.* .* ......... x* *RE~~S~c~~g~D .. * 
• *..* * * x *. .* *********** 

•• *t; * LO .. . 
.. HI .. • • •• ** 

i 
*****E4***·****** 
• STaR DATA .. 
.. PUR .. 
.STAPT IN" * OTF R * 
:**2i: ***_*.! 

X 
*****f4********** · .. _ POINT TO NEXT' 
! RE~~gKIN : 
.. > 
***************** 

X 
*****G4********** · .. " POINT TO KlY .. * F UL 0 OF N Xl * 
.. RCD 1111 alO K .. 
o .. 
***************** 

X 
*****1-14********** · .. .. ADO ONE tv * 
• BLOCK. CDUNT .. .. .. 
* .. 
******.********** 

*i** 
* -* 04 * 
* * .**. 

it 
***** 
*JP * * 84* * 0 • FREEXIT 

.***'65***.*.*** 
• ISAN ADDRTR • 
* IND£X * 
* ... ~~~~~~l~~~*** * 

it 
INOEX .*. 

H5 *. .* *. 
.- Cy~ •• NU *. INDEX UH •••••• *. SRCH 0.* • 

*. .* * •• * * YES 

. . 

.x"" ••••••••• x 
***** *JL * * K1* * .. 

* GOTIIEXCP 
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290 

****A2********* * ISAM ADDRTR *' *' OVERFLOW II< * ROUTl NE .. 

*************** 

OFLORQUT X 
**B2******* • * 

.. TURN ON .. 
.. OVERFLOW .. 

.. SWITCH .. 
* * *********** 

X 
*****C2********** 
.. GET AODR OF .. 
.. IOAREA$ WHICH .. 
"CONTA INS NORMAL* 
.. ENTRY AS$QC '* 
.. WITH OVF L RCO .. 

***************** 

X 
*****02********** · . *GET MBBCCHHR OF* 
*T I NORMAL ENTRY* · . · . ***************** 

X 
*****E 2 * ********* *SET ReD NO. TO .. 
.. HIGH ReD NO. * 
.. ON PRIME DATA .. 
.. TRK .. 

* * ***************** 

x .*. 
F2 *. 

.*CURRENT*. 
.*PRlfo'E DATA *. NO *. TRK 1ST IN .* .... *. CYL .* *. . .. * .. * .. YE S 

x .*. 
G2 *. 

• * *. .* SHARED *. NO • *. TRACK .* .. X. 
*. .* *. .* * •• * * YES 

X 
*****H2********** 
.. SET CURRENT * 
.. PRIME DATA .. 
*NO. TO HIGH RCD* 
* ON SHARED .. 
* TRACK .. 
******** ** ******* 

:x •.•.••.• .o.: 

INTT4 X 
*****J2********** * ADD 2 TO CURR * *TI OVFl Reo NO.* * TO PT TO NEXT * 
* OVFl ENTRY * * TI * 
***************** 

X 
*****K2********** * * * GET HIGH RCD '" * NO. ON TRACK * * INDEX TRACK * 
* * ********** ******* 

x 
**** * • * B3 * 

* * 
**** 

**** • * 
'" B3 '" • • **** 

x .*. 
83 *. • * HI T I *. .*TRK ReD NO.*. NO 

*.IT NEXT OVFL .* ..... *. RCD NO. • .. 
*. .* * .• * * YES 

IJHSBH5 i< 
*****C3********** * SUB HIGH Reo * 
* NO. ON TI TRK * 
'" FROM NEXT TI * * OVERFLOW Reo * * NO. * 
***************** 

i< 
*****03********** 
*STORE RESULT AS* 
* NEXTTI * *OVERFlOW ENTRV * 
* RCO NUMB!?R * 
• * 
***************** 

X 
*****E3********** * ADD ONE TO * 
'" NEXT Tl * 
*OVERFlO" ENTRV '" * TRACK NUM!'\ER * * • ****"'*******,,**** 

:X .. .o.o ... .o •••• : 

I JHSBH6 X 
*****F3**"''''****** 
*BlDER J p* 
*-*-*-*-*-*-*-*-* 
* BUILD CCW '" 
'" CHAIN * * • 
***************** 

X 
**G3***"'*** * • 

* SET SW FOR "" * SVC 35 TO * * HOLD TRACK "" . . 
*********** 

x 
**** 

* * * A4 * * • 
**** 

DOS/VS LIOCS Volurre 3 DAM and ISAM 

**** . . 
* A4 * 
• * 

**** 

OFLOQP X 
*****A4********** • • * ZERO M NUMBER * * IN BUCKET "" 
* * 
• * *"'**"'************ 

X 
*****64********** 
*EXCPRQUT JQ* 
*-*-*-*-*-*- *- *-* 
"" EXCP, READ * * OVERFLOW * * RECORD * 
***************** 

x .*. .. *. 
C4 *.. C5 *. .* *. .* *. .* OVERFlUW *. NO .* END OF *. YES *. ReD FOUND .* ......... X*. OVERFLOW .* ..... . *. .* * .. CHAIN .* 
*..* *... * * ... * * •• * 

*YES *NG 
x 

,,***"" 
*JM * .. D5* 

FOLJNDOF X X 

• * • NORECFNO 

*****04********** 
• * .. GET I D OF * 
.. CURRENT OVER- * 
"" FLOW RECORD '" 

• * ***************** 

X 
*****E4********** * POINT TO DATA .. * PORTION OF * * OVERFLOW RCD "" 
*BYPASS SEQUENCE* * LINK FIELD .. 
***************** 

X 
*****f4*"'******** * • * MOVE BLOCK ING "" 
"'FACTOR TO BLOCK* 
"" COUNT * 
* * 
**""*******""****** 

x 
****"" 
*Jl * .. A3* 
* • 
* OFLOEXIT 

*****05********** * .. * * "" * SVC 36 .. * * ""FREE TRACK * * 
* * "" * .. .. * * 
*****""""********** 

X 
*****E 5 ********** * MOVE NEXT Reo * * 10 TO SEKAOR * 
"" SE E K/ SEARCH "" 
* ADOR AREA * • • 
***************** 

x 
**** * • 

* A4 * 
* * 
**** 



Chart JP. ISA.M A.DDRTR: SETL Macro, $$BSE~L1 (4 of S) 

****Al********* * ISAM ADORTR * 
'" BUILD * 
'" ROUTINE ,.. 
*************** 

BLDER X 
*****81********** · . '" GET ADDRESS '" * Of CCW BUILD * 
>I< AREA * · . ***************** .*.* · '. * Cl *.x .. 
* * 
**** x 

*****c 1*******:t:** 
* GET OP '" 
* CODE BYTE '" * FROM BU Il DER * '* CONTROL CODE * · . ***************** 

x .. *. TICRTS 
01 *. *****02********** .* *O' '" DETERMINE * .* TIC *. YES * ADDR FIELD * *. OP CODE .* ........ . x* fOR TIC '" *. .* * INSTRUCT[ON * 
*...* '" * 

* •• * ***************** * NO 

X 
*****El********** 
'" GET ADOR '" 
'" OF 110 AREA '" 

**** • • * B3 ... 
* • 
**** 

X 
*****8.3********** *DEl ER MI NE OAT A ... * LENGTH USING ... 
... BUILDER * * CDNT ROL CODE * 
• * ***************** 

X 
***+*C3********** * STORE LENGTH *' * IN CCW<j * '* BYl E COUNT ... 
... FI ElD * • • ***************** 

X 
*****03********** * UPDATE * 
*TO NEXT 8UILDEk* 
* CaNT RO l CODE * * FIELD * * • 
***************'** 

x .*. E3 *. 
.. * *oo YES.* END * .. 

'" FROM BUILDER '" oooo .oo ........... oo ...... *. OF COMMAND .* 
'" crL CODE * 
* * ***************** 

:x ................ : 

STDRESl X 
*****Fl********** 
'" STORE AODR * 
'" OF I/O AREA * 
'" IN CCW DATA '" 
'" ADDR FIELD * 
* * 
***************** 

X 
*****Gl********** 
'" DETERMINE * * ccw OP CODE * 
... FROM BUILDER * 
... CONTROL CODE * · . ***************** 

X 
*****Hl********** 
• * * STORE OP * '* CODE IN * * ccw * 
• * ***************** 

X 
*****J 1********** ... GET FLAG * 
*CHARACTER FROM * 
* BUILDER * * CONTROL ... 
* CODE * 
***************** 

X 
*****Kl********** · . * MOVE -FLAG * 
* BITS TO * * ccw ... • • ***************** 

x 
**** * * * 83 * 

* * **** 

X 
****F 2********* * RETURN TO * 

*CALLJ NG ROUTINE* 
• * 
*************** 

*.CHAINING .* 
*. .* * •• * • NO 

X 
*****F3********** * • * GET NEXT * * CCW ADDRESS * 
* • • • ***************** 

x 
*"'** * • 

* C1 * • * 
*"'** 

* REFER ENCE$ 
TO JPB4: 
JMD5, JQt-3 

***** * • • •• * • 
* 

X 
FRI:EXIT .*. 

84 *. .* HOW *. ****65********* 
GNf:;.* MANY *. NONE * svc 11 * •• oo.*. TRACKS .* ......... x* RETURN TO * 

*oo HELO.* * USER * 
*..* *************** *.' .* *GT ONE 

X 
*****C4********** * * SVC 36 * * * * FREE * * * * CURRENT * * * * TRACK * * 
* * * * ***************** 
**** 
*JL * .. * E4*.X. 

• * .. **** .. .FREEXITl X 
*****04********** * GET TRACK * * INDEX ADDR * * AND VOLlJM E * * NUM.eER * • • '***************** 

: .......... x: 

fRE ETRK X 
*****E4********** * * * * * * SVC 36 * * * * FREE HEL D * * * * TRACK * * 
* *' * *' ***************** 

x .*. 
F4 *. .* *. .* OVFL *. NO *. SETL .*.e.oo 

*. .* 
*.. .* * •• * * YES 

X 
*****G4********** * RESTORE * * OVFL 10 * * AND SYSTEM * *' NUMBER * • • ***************** 

:x .......... oo •• : 

X 
****H4********* 

'" SVC 11 * '* RETURN TO * 
* USER * 
**************'* 
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Chart JQ. ISAM ADDRTR: SETL Mac~c, $$BSETLl (5 of 5) 

* **!~~~*:D;;:** '* 
• INPUT IOUTPUT • '* SUBROUT INE '* 
*************** 

EXCPROUT X 
*****82********** 
• MOVE LOGICAL • '* UNlT FROM '* 
• DSKXTN TABLE • '* TO eeB *' • • ***********.***** 

X 
*****C2********** '* MOVE BB '* '* FROM OSKXTN * 
• TABLE TO SEEK' '* ADOR, SEKADR ., • • ***************** 

x .'. 02 *. ***D3*********** • . * * • .. * s VC *. NO S VC 0 * *. 35 sw .* ......... x EXCP *. ON .. *' '* *. .* 
*. .. * ***************** • YE S 

X 
*****E 2********** 
'* * * '* '* * SVC 35 '* '* '* '* HOLD '* '* '* '* TRACK * '* 
'* '* '* * ***************** 

. . xx ••••••••••••••.••.•• ····x 
FZ'" *. *. *****F3 ••• ******* .* *. '* ,. '* '* .* I/O *. NO * * SVC 7 * '* *. COMPLETED .* ......... X* '* WAIT '* * 

* •• * ** ** *..* '* '* '* '* *. .. '* ***************** * YES 

x .'. G2 *. **G3******* .* *. '* '* .* CASO *. YES * TURN ON * *. ERROR .* ...•..•. x* DASD ERROR * •••• *. . * * INDICATOR • *..* ,. • 
*. .. * ***.******* * NO 

TSTWLR 
x 

.0. 

H2 •• **H3******* .* *. * *oo 
*:* L~~~~~ *:.!:: ..... x* *WRO~~R~E2~TH ** .• x: *. Reo .* * INDICATOR * 

*..* * '" *. . * *********** * NO 

x 
TSTNRF .*. 

J2 * • 
• * * . • * NO *. YES 

*oo RECORD oo*oo •• oo *. FOUND .* *. .* *. oo* ONO 

x 
* ***:~~~=~~**'" * 
• CAl,.LlNG * 
'" ROUTINE * 
*************** 

x 
***** *JJo1 '" * 05* •• • NORECFNO 

x 
****. *JP • 
* 84* •• . 

FREEX IT 

292 DOS/VS LIOCS Volurre 3 DAM and ISAM 



Chart KA. ISAM ADDRTR: WAITF Macro (1 of 5) 

*A2 
ISMOD MACRO PARAMETER 
OPTION. DEC! 51 ON DOES 
NOT APPEAR IN ASSEMBLER 
LISTING. 

**** . . 
'* AS * * • 

'**** 

x .*. 
AS *. 

.* * .. ****AI*·*"··· •• * 154M ADORTR * .* SEEK *. NO 
'" WAITF MACRO '" *. GOOD .* ...... 
* * 
*************** 

**** 
*KB * • 
.. K2 "'.X. 

*. .* 
*. .* * ... * 

* YES 
x 

***** 
*JG * 
* C1* 
* * * : ••• '" x 

it 
I JrlKKeAD-6 .*. IJHCWATF 

61 *. *****62********** .* *. '" ESTABL ISH * .* ERREXT *. YES '" REG[STER 14 '" *. =YES .o* ••••• ••• x* AS SECOND * *. *A2 .. * * BASE REGISTER '" 
*..* '" '" * .. * ***************** * NO 

IJHCWATF X X 
IJHLWATB .. *. .. *. 

*****Cl ***.** •• "'. 
'" ESTABL ISH '" * REGISTER 14 '" 
*AS SECOND BASE '" 
'" REGISTER '" 
* * **"'********"' ••• ** 

C2 *_ C3 *. *****C4********** .* *. .* *. ** ** 
• UNRECO\lERABLE. YES .. * RDONlY *. NO '* '" SVC 2 * .. *. 110 ERROR .* ......... x*. =YES .* ......... x* '" FREE: '* * .••• *. ..* *. *A2.* '" '* TRACK * '" 

*.. .. '" *.. '* '" '* '* * *. . * *. • * *'*******'********* * NO '* YES 
x 

***** 
*KB * * Bl* 
* * 

IJHCWATB X IJHECDNT X x . *. .*. 
• IJHRNORM 

*****Dl********** 
*IJHCINIT EG* 
*-*_*L*_*_*_*_*_* 
*INITIALIZE PRTS* *. TO PARTS OF '" 
'" DlF TABLE '" 
***************** 

x .*. 
E1 * .. 

• * "'. 

*****02********** • * * SAVE POI NTER *' 
'* TO SAVE AREA * * IN REGISTER 0 '* . . 
***************** 

NO .* CONDITION * .. .... *. NORMAL .* 
x 

***** *EE '" 
'" H3* •• 

*. .* *. .* * •• * 
'" YES 

• IJHSER2 
:x ......•................. : 
X 

*****Fl********** 
*IJHCINIT EG* 
*-*-*-*-*-*-*-*-* *INITIALIZE PRTS* 
* TO PARTS OF * 
* DTF TABLE '* 
******'*********** 

X 
*****Gl********** 
*IJHCWAtT EE* 
*-*-*-*-*-*-*-*-* '* WAIT FOR I/O * * COMPL ETE AND '* 
*TEST FOR ERRORS* 
***************** 

x .*. IJHAWTNK 
H1 *. ****'*H2l!'********* .* *. * GET ADDRESSES * .* WRITE *. YES * Of IOAREAL, * *. NEwKEY .* ........ x* WORKl AND * *. (ADD) .* * ADD KEY * *..* * AREA * 
* .. * ***************** * NO 

'J3 

03 *. 04 *. 
• '* *. ..* * .. .* HOLD *. NU .* ERRf:XT *. NO *. =YES .* .......... X*. OTF .. * •••• 

*. *A2 .. *" *. .* *..* *...* * .• * * ... * 
.. YES * YES 

................. x: x .*. it 
E3 *. **E4******* 

.. * * • • * .. * ERREXT *. YES • * SET WAITF * 

x 
***** *EE * 
.. H3* 

* * * IJHSER2 

*. OTF .* ....... .. .. SWITCH TO .. 
*. ..* *.. • .. 

* •• * * NO 

x 
***** 
*EF * * A1* 
* * • IJHSER2H 

* X'SO· * 
* • 

*********** 

x 
***** 
*Ef * * Jl* 
* * * IJHEUSER 

**85******* • * * ReSET SEEK * * CHECK SW. ,. 
'" TO ZERU * . . 

*********** 

X 
*****C5********** * • 
'" SAVE:. rNOE:X '* * ADDRESS * 
* IF REQUIRED '* . . 
***************** 

it 
*****0.5********** * GET RELATl VE '" * KEY LOCATION * 
*AND KEY LENGTH.* 
* DECREASE EACH * 
'" BY ONE * 
***************** 

X 
*****E5********** . * GET 1NDEX ,. * ENTRY TYPE * *' (F CODE} * 
'" FROM SEARCH '" 
'" ADDRESS * 
***************** 

X 
*:q:***F 5********** * GET ADDRESSES * 
* OF F..OUTl NE * * PROCESS ENTRY * * TYPE, SEE * 
* TABLE AT *J3 * 
***************** 

it 
***** 
** * * J3* 
* * * 

x it •••••••••••• .. • .. ••• .. •••••••••• .. • .... ···:··· .. •••• .. :··cHART ••• : 
. *. 

J 1 *. 
.. * *. 

• * • 
J2 *. 

..* *. 
YES.* WRITE *-. YES.* EOF *. ... *. OPERATION .* ... *. ADO .. * 
x 

***** 
*EE * * H3* 
* * • 

*. .* *. .* * •• * • NO 
it 

***** *KD * 
* A3* 

X 

* • • IJ HS ER2 

*****KI********** 
*1 JHSKERR EH* 
*-*-*-*-*-*-*-*-* 
* TEST FOR * 
*OVE R/UNDER S EEK* * IF REQUIRED * 
***************** 

x 
**** * • * A5 ... 

* • 
**** 

*. .* *. ..* * ... * * NO 

X 
*****K2********** * MOVE TRACK * 
* I NDEX PO INTER * 
*TO SEEKISEARCH .. 
* ADORE SS * 
* * ** **** **** ** ***** 

x 
***** *KC * * A1* 
* • 
* 

F CODE TYPE OF INDEX ENTRY .ROUTINE .LOCATION • 

:·00000000":· NORMAL- ENTR Y~UNSHARE5·": ijHRNORM·:· .... jj" ..... " 
:. ooooiooo":· NORMAL" ENTRY:sHARED·· .. • : ijHRsHRD -: ••• jj"" ..... .. 

:- oooioooo·:" oVERFLow" ENTRY':END··· -": ij HROVFO·:·" "KC ........ • .. 
:. oooiiooo":" oVERFLow· ENTRy':cHAiNED": ij HROVFO·:·· .. KC""· _ .. .. 
:. ooio50oo": • DUMMY· ENtRY~END"" ••• " •• : jjHR ERRR ": ... "Kc· .. •• .. .. 
:" ooiioooo ": .. i NAcT iVE· £~iRY""···"·"·: !jHRERRR·:·" ·KG··· .. •• 

Charts 293 



Chart KB. ISAM ADDRTR: WAITF Macro (2 of 5) 

294 

*"'**AI*"''''''''''''''''** 
'" I SAM AODRTR * 
'" NORMAL TRACK * 
'" ROUTINE * 
*************** 

**** *KA '" .. 
'" C4 * .. x. . . 
**** .. IJHRNORM X 
*****81********** 
*lJI1CBL02 FJ* 
*-*-*-*-*-*-*-*-* *BUI LD CCW CHAIN'" 
*TO FIND RECORD '" 
*1 UNSHARED TRK) '" 

**************.** 

****A2********* * ISAM ADORTR >I< * SHARED TRACK >I< 
* ROUTI NE * 
*************** 

IJHRSHRD X 
*****B2********** 
*IJHCBLD2 FJ* 
*-*-*-*-*-*-*-*-* * BUILD tCW * *e HA IN TO SEARCH* * SHARED TRACK * 
***************** 

:x .................. .. 
IJHRSL TT X 

*****c 1********** 
'" SET RCO TYPE '" 
'" AND OPERATION '" 
'" INDICATOR TJ '" 
'" READ DATA '" * IF REQUIRED * 
***************** 

X 
**01******* • * 

*SET DATA TRK '" 
'" HELD SW ON '" 

'" IF REQUIRED '" • • 
*********** 

X 
*****El ********** *IJHCXWTH HA* 
*-*-*-*-*-*-*-*-* 
: E~~~t ~~~T : 
'" ERRORS *' 
***************** 

x .'. 
FI *. 

.* "'. 

X 
**C2******* '* MODIFY * 

• *SECOND SEARCH* ....... * CCW TO SEARCH * 
* KEY EQUAL I * * HIGH * 

*********** 

****02********* * I SAM ADDRTR * * ERROR >I< * ROUTT NE * 
*************** 

**** *KF * .. * Gl *.X. 
* * **** .. 

IJHRERRR X 
**E2******* * TURN ON * 

* NO RECORD * •• x* FOUND BIT IN * 

*;** • * * E2 * • • **** 

* DTF * * TABLE * 
*********** 

x .*. 
F2 *. .* *. NO .. * RECORDS * .. .* HOLD *. YES ..• *. BLOCKEO .. * *. = YES .* ..... 

x 
**** . . 

'" 04 * * * **** 

*. .* *. *Kl .. * 
*.. .* *. .* * ... * * .. * * YES • NO 

**** * REfERENCES '* * • 
TO KBG2: * * *.x. 
KFC4, KfH3 * * 

x 
***** *EF * * Ai* • * • 

****A3*'******** * I SAM AODRTR '* 
'* OVERFLOW '* * ROUTINE * 
********* ****** 

I JHROVFO X 
*****83********** *IJHCBL02 FJ* 
*-*-*-*-*-*-*-*-* *BUI LD CCW CHAI N* 
* TO SEARCH * 
*OVERFLOW CHAIN * 
***************** 

**** • *. * C3 *.x. 
* * ***'* .. I JH RSOTT X 
*****C3********** * SET M * * NUMBER OF * 
* ADDRESS IN * 
* WORK AREA * 
* TO XIFF' * 
***************** 

X 
*****03********** * SET RCD TYPE * 
* AND OPERATION '* * INDICATOR TO * * READ DATA * * [F REQUIRED * 
**** ** ** ** ***** ** 

X 
**E3******* * • * TUR N ON * * DATA TRK HELD * 

* SWITCH * 
* * 
*********** 

X 
*****F3********** 
*1 JHCXWTH HA* 
*-*-*-*-*-*-*-*-* 
: N5Xr~ES~~I~OR : 
* ERRORS * 
***************** 

**** • * 
* A4 * 
* * 
**** 

IJHRFND X 
**A4******* * TURN ON * *O\lERFLOW B 11 * * IN RETRIEVAl * * BYTE IN DTF * 

* TABLE * 
*********** 

X 
*****B4********** * ADD ONE TO * 
* NON-FIRST * 
* 0\1 ERFLOW * 
* RECORD * * COUNT * 
************** .... ** 

IJRRGOT X 
*****C4********** * ADO RELATIVE * * KEY LOCATION * * TO I/O AREA * * POINTER * • • ***************** 
**** · '. * D4 *.X .. • • **** X 

*****04********** * SUBTRACT * * RELATIVE KEY • * LOCATION FROM * * POINTER TO * * I/O AREA * 
*.******** ••• **** 

IJHREGOT X 
*****E4********** * SAVE POINTER * * TO LOGICAL * '* RECORD FOR * * WRITE ROUT INE * * • ***************** 

X 
*****F4*'********* • • *SET UP TO MOVE * 
*LOGICAL RECORD * 
* TO WORKR * 
• * ************'***** 

X **** • I JHSER2H x X IJHSER2 X 
*****Gl ********** * GET POINTER * 
'" TO KEY IN '" 
'" FIRST LOGICAL '" 
'" RECORD * 
• * 
***************** 

........ ... x: 
• x 

*****G2********** * LOAD POINTER * * TO SAVE '* * AREA INTO * * REGISTER 13 * * • 
*****'************ 

X 
.IJHRSLPP .*. IJrlSER21 .*. 

Hi *. ... * *. • * KEYARG *. YES *. LT KEY IN .* .... *. RECORD .* *. .* * •• * 
• NO 

X 
*****Jl********** 
* * .. * GET POINTER * ..... * TO KEY IN * * NEXT LOGICAL * * RECORD '* 
***************** 

*Kl 
IS MOD MACRO PARAMETER 
OPTION .. THIS DECISION 
DOES NOT APPEAR IN AN 
ASSEMBLY LISTING. 

x 
**'** . . 

* E2 * . . 
**** 

H2 *. 
• * *. • * FROM *. YES *. WAITF .* .... *. ROUTINE .* *. . * * ... * 

• NO 

X 
**'**J2********* * RETURN TO * 

* PROBLEM * '* PROGRAM * 
*************'** 

**K2******'* * RESET * * REQUIRED '* • '* INDICATORS '*X .... 
* AND BYTES * 
* * *********** 

: IJHCWATF 
X 

***** *KA * 
* Bl* 
* * * 

Des/vs LIOCS Volume 3 LAM and IS~M 

.*. 
G3 *. .* *. .* RECORD *. YES *. FOUND .* ..... 

*. .* *. .* * •• * * NO 

x .*. H3 *. . * * . 

x 
**** * • * A4 * * • 
**** 

.* OVERFLOW *. YES *. ENTRY .* .... *. END .* *. .* * •• * * NO 

X 
*****J3********** 
* * * * * * SVC 36 * * 
* * FREE * * * * TRACK * * 
* * :+: * ***************** 

X 
*****K3********** * MOVE * * MBBCCHHR FROM * * SEQUENCE LINK * 
*FIELD TO SEARCH* 
* ADDRESS * 
***************** 

x 
**** * • 

* C3 * • • **** 

x 
**** • * * E2 * • • 
**** 

*****G4********** *JJHRWRKA FJ* 
*-*-*-,*-*-*-,*-*-* * MOVE LOGICAL * '* RECORD TO * * WORKR * 
***************'** 

X 
*****H4***'******* • • * GET INDEX * * AODR AND SAVE * * READ AODR '* 
* * ***************** 

X 
*****J4********** *IJHRWRKA FJ* 
*-*-*-*-*-*-*-*-* * WRITE '* * RECORD * 
* • 
***************** 

x 
**** 

* * * A5 * 
* * 
**** 

**** * • * A5 ~ • • **** 

X 
****'*A5********** 
*1 JHCMCAL EH* 
*-*-*-*-*-*-*-*-*, * GET LOG UNIT * 
* NUM USI NG M * '* NUMBER '* 
**********.****** 

X 
*****65********** * * * '* * * SVC 36 * '* * * FREE * * * * TRACK * '* 
* '* '* '* *******'********** 

X 
*****C5********** 
* * *LOAD USER IOREG* '* WITH ADDRESS * * OF RECORD * • * 
***************** 

X 
****05********* 

• RETURN TO * 
* CALLING * 
* ROUT! NE * 

*************** 



Chart KC. ISAM ADDRTR: WAITF Macro (3 of 5) 

••••• 
*KA '* '* K2* * • • 

x 
••• IJHAA23 

Al *. • •• **A2***.*** ••• .* *. *IJHACDTR EK* .* NORMAL *. YES *-*-*-*-*-*-*-*-* 
•• ADDITION TO •••••••••• X. SET UP RCD NO * 

*PRIME DATA.. *LlN FOR NORMAL * 
•• AREA .* .OR SHRD PO TRK * *. .* ••••••••••• ** •••• 

• NO 

IJHA08EC X "···81*···.* .• ** *lJHAOMCO EJ* 
*-*-*-*-*-*-*-*-. .. GET NEW '* 
• OVERFLOW RECORD. 
• ADDRESS '* 
******** •• ******* 

X 

·*···Cl***··.**·· *1 JHAORFL EGO 
*-*-*-*-*-*-*-*-* III READ FIRST * 
• OVERFLOW * * RECORD * ••••••••••• ** •••• 

X 
****.01·**** ••••• 
.. I JHAOMTO e H* 
*-*-*-*-*-*-*-*-* .GET TRACK INDEX. 
.. AND OVERFLOW .. 
* RCD ADDRESSES • ••••• ** •••••••• ** 

X ** ••• El·*· •• ** ••• 
.IJ~CBLDI EK* 
*-*-*-*-*-*-*-*-* *BLD CCW CHN fa • 
*WR IrE TRK INDEX. * OV FL ENTRY .. •• * •• *.*.*.*.* ••• 
*.*. • *. '* Fl *.X. 

• * •••• X 
•• ***Fl* •• *.* •••• 
* SET RCD TYPE * 
* AND OPERATION * 
* INDICATOR TO • '* WRITE TRACK * '* INDEX • 
****.*.*** •• ***** 

X 
····*Gl*····*···· 
*IJHAIODP EL* 

IJHANOWD X 
*****B2*****·*·.* 
*IJHAO~O EJ* 
41-*-$.-41- ....... *-.-* 
• CALCUL ATE * *OVERFLOW RECORD. * ADORE SS * *** •••••••••••••• 

IJHAA25 X 
••• *.c 2*.*.*.**** 
*1 JHCBLO 1 EK* .-.-.-..... -...... *-* 
*BUILO tCw CHAIN' 
• TO SEARCH AND • * READ PO TRACK * * •• * •• *.** •••• *.* 

X 
·*·**02·**.··.*·* 
• seT UP TO • 
• READ DATA • *' RECORD AND .. • SAVE I/O _ 
* ADDRESS • ••••• * ...... ****-

X 
**.**E 2.** ••••••• .IJHAIOPH EL* .... -........ *-... *-..... * * EXCP, WAI T *' * ANO TEST * 
• FOR ERRORS • ** •••••• * •• * ••••• 
**** ·KO * • * K2 •• X. • • *... . IJHACGTO X 
*.***F 2********** 
• M E PRIME * * RCD * * CHHRJ *' 
• SEARCH. * RESS. *..... ********. 

x .*. G2 *. .• *. *-*-*-*-*-*-*-.-* 
: E~~~t ~8AT : 

• * PRIME *. NO •• DATA IN CORE .* .... 

*Kl 

• ERRORS • * ••••• * •••••••••• 

x .*. Hl •• .• *. 
•• HOLD *. NO •• ",YES .* •... 
•• .Kl .* •. .* * •• * * YES 

x 
111.*** 
.EF • 
* Al* 
* * • IJHSER2H 

x 
* •• ** .EE *' * H3. •• 

* IJHSER2 

ISMOO MACRO PARAMETER 
OPTION. THIS OECISION 
OOES NOT APPEAR IN AN 
ASS EMBLY LIST ING. 

•• ADD .* *. *Kl .* * ••• * YES 

X 
**·· .... 2·****·***. 
• ESTABLISH • 
*AODRESSA8ILITY • 
• FOR PRIME DATA * * IN CORE SEC Tl ON. 
• OF DTF TAB LE • 
*****.**********. 

**** 
* '. * J2 *.x. 
• *. **** • 

IJHAPRM4 X 
*****J2*****·**** 
• CALCULATE • 
• NUMBER OF * 
* RECORDS LEFT * * ON TRACK • 

* * *********** •• **** 

IJHAPRM7 X 
*****K2·********* * IJHAPRfon EN* 
*-*-*-*-*-*-*-*-. * MODIFY CCW • * CHAIN IF * * NECESSARY * 
************ ... ** 

x 
•• ** 

* * * A3 • * • **.* 

it 
***** *KO • 
.. Fl* 
• > 

> 

***­
* * * A3 * 
* * **.-

-*** • * .. A4 • 
> * .*** 

**.* • • * AS * 
• > * •• * 

X x .*. IJHAA26 it 
*****A3********** 
• BUilD TIC * 
• TO READ ecw • 
• CHAIN IN * * OTF TABLE • • • .***.*****.****** 

*****B3.!**.**-** * SET RCO TYPE .. * AND OPERATION * 
• I NOICATOR TO • * READ DATA * * RCO * 
************.**** 

X 
···1It$(;3 ******.*** *IJHAIOOP EL* 
*-*-*-*-*-....... *-* 
: E~~~t ~~p : 
* ERRORS * 
***.*** .. _*****.*. 

A4 *. .* *. .* KEY *. YES *. PADDED .* ••.. 
*. .* *. .* * .• * • NO 

x 
*** •• 
*EE * * H3* • * 

IJHAPRM8 X 
* IJHSER2 

*****S4*******.** 
• INCREASE * 
* SEEK ADDRESS • 
• BY NUMBER OF * * RECORDS TO * * BE READ * 
*.********.****** 

X 
IJHACTET .*. 

C4 *. .* *. •• LAST PRIME •• ,..0 *. DATA RCO .* •••. *. WRITTEN .* *. .* ... •. * x 
* YES 

•• ** * REFERENC.ES· * . 
.*** • • .. J2 * 

TO KCD4: * * *.x. * • 
KDJ1, KDJ3" * **** 

*****AS**·-*·**** * GET K~Y * * LENGTH-l TO * 
• CHECK * 
• DUPliCATION • 
• OF KEYS * ****.*********.** 

x .'. 85 _. 

•• *. .* DUPLICATE *. YE~ *. KEYS .* ..•. 
*. .* •. .* 

* .• * • NO 
x 

**-_. 
*KO * * Al· 

X 
•• 
* IJHAPRH!J 

*****,5********** 
• GeT PRIME • 
*DAT A RCO LNGTH * 
• AND POINH:RS • * TO IOAREAL * 
• AND wQRkL * * •• ******.***.*.* 

:X ••••••••••• x .*. ***. • 
IJHANEDT X IJHAPRM6 X 

03 •• 
.* *. 

.' UNBLOCKED '. YES *. RECORDS .* ••.. *. .* 
•• .* •• • * 

> NO 
x * ••• 

> • * A5 • • * ***. 

*****04********** 
• * *AOD KEY LENGTH * 
.. TO POINTER .. * IOAREAL * 
• * ***************** 

X IJHAA27 X 
*****E3*****.**** 
*1 JHACOBK EM* 
*-*-*-*-*-*-*-*-* * EXECUTE * * DEBLOCKI NG * 
• SUBROUTINE * 
*************._** 

***. • *. * F3 •• X. 
* * *.** • IJHAA26A X 
*****F3********** * BUilD TIC TO * : ~~m ~~W : 
* OTF TABLE * 
• * ********.****** •• 

X 
*****G3********** *SET RECORD Type* 
• AND OPERATION' 
* INDICATOR TO • * WRITE DATA * * Reo • 
*****.*********** 

X 
*****H3*********· 
*IJHALOOP EL* 
,*-*-*-*-*-*-111-*-* 
: E~~~t ~AF : 
* ERRORS * 
****************. 

X 
*****J3****··**** 
*IJHAPRMI EN> 
*-*-*-*-..... *-*-*-* * MOD IFY ccw * * CHAIN IF • * NECESSARY * 
***************** 

X 
*****K3********** *IJHAJ29 EL* 
.-*-*-*-*-'*-*-*--* * OETERMINE IF * * KEY IN WORKL • * IS PADDED * 
**********.*****. 

x 
**** • * * A4 • 

* * **** 

*****E4********** 
• MOVE SEQUENCE • 
• LINK FIELD • 
>FROM 1ST CHAIN • 
*OVFL RECORD TO * 
• IOAREAL * ***.*.** •••• -.** 

X 
*.***FIt·***·.* ... 
* * * • * * SVC 36 *. * .FREE PRIME * • * *OATA TRACK * * ,.. *IF REQUIRED* * 
***************_. 

X 
*****G4********** *IJHAOSQU EH* 
*-*-*-*-*-*-*-*-. 
• WRITE NE. • 
• OVERFLOW * 
,.. RECORD * 
.**************.* 

X 
*****H4********** *IJHAOMTO EH. 
*-*-*-*-*-*-*-*-* 
• BUilD TRACK • 
*INDEX OVERFLOW * 
• ENTRY .. 
***************** 

X 
*****J4**·******* *IJHACBKI EK* 
*-*-*-*-*-.-$-*-* ,.. GET PTR AND * 
• HIGH KEY FOR * 
*NORMAL T 1 ENTR y* 
********.******** 

X 
*****K4********** 
• I J HC8LD! EK* .-*-*-*-*-*-... *-* 
*SLD CCW CHN TO • 
*WRITE COCR, NML* 
>AND OVFL ENTRYS* 
******** ••• ****** 

x 
.*** • • * Fl * 

* * **** 

*****0 *.******** 
lOlA IME DATA * * D fORMAT * *' KSIZE+8J * * T OAREAL * * POINTER • 
***.* •• **.*.** ••• 

X 
*****ES*-******** *IJHAASHF EK* *-*-.... *-*-*-*-*-* * EXCHNG KE Y * *OATA IN IOAREAl* * AND WORKL * 
* •• *.*.*******.** 

X 
*** •• F 5********** 
* * 'DECREASE NUMBER> * OF RECORDS BE * * READ bY 1 * 
* * ***** •• *.******** 

x .*. 
G5 *. .* NO. *. .* OF ReDS *. NO • *. TO BE READ .* .... *. =0 .* *. .* * •. * * YES 

it 
*****HS*·*******. * • 
> MOVE LAST * *' IOAREAL KEY • * TO KEYARG * 
• > *******.******* •• 

it 
***. 

• * * F3 * 
• * **** 
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***** *Ke .. * 85* • • • 

**** * • * A2 * * • 
**** 

IJ~APRM5 X IJHAA26 x 
.·***AI*****·*·*· *lJHAPRHl EN* 
*-*-*-*-*-*-*-*-* .. MODI FY CCW *' * CHA1N IF * * NECESSARY .. 
***************** 

:x .••••••.•..•. 
IJHACDUP X 

**B1******* .. TUP N ON .. * AND OFF * * REQU IRED .. * SWTTCHES * • • ***.***.*** 

X 
*****Cl ******.*** *MOVE LAST OVFL .. 
.. Reo AODR TO .. 
*LAST INDEP Oi/Fl* * Reo AOOR l~ * * OTf TABLE * 
.*****.*******.*. 

x .'. 
01 *. 

*****42********** *IJHCBLDl EK* 
*-*-*-*-*-*- *-*-* 
*BLD CCW CHN TO * 
*REAO PRIME OATA* 
.. KEY AND BLOCK * 
***************** 

X 
*****B2********** * SET RCO TYPE .. 
• AND OPERATION' 
• INDICATOR TO • 
• READ PR IME • 
,. DATA Reo * 
***************** 

x .*. 02 *. .• *. • .* *. .* HOLD *. NO .YES .0 DUPLICATE *. *. =YES .* .... ..• . *. KEYS .* *. .* *. .* * •. * * YES 

x 
***** *EF .. * Al* • • • IJ HSER2H 

***** *KC .. 
.. G2* • • · 

x .'. Fl *_ 
• * *. 

x 
***** 
*Ee '* .. H3* •• • IJHSER2 

• * UNBLOCKED *. YES *. RECORDS •••••• 
*. .* *. .* * •. * 

• NO 

X 
*****Gl********** *IJHACOBK EM* 
*-*-*-*-*-*-*-*-* * INSERT RECORD .. * ON PRIME DATA .. 
.. TRACK * 
******* •• *****.** 

X 

x 
**** 

• 0 

* A2 * • • 
**** 

*. .* *. .* * .. * * ND 

X 
*****E2********** 
'IJHCBLDl EK* 
:tI-*-*-*-*-*-*-*-* 
*BLD CLW C HN TO * 
'WRITE AND VERY' * PRI ME DATA .. 
*.****.********** 

X 
*****F2********** 
• S~T RCD TYPE • * AND OPERATION * * INDICATOR TO .. * WRITE DATA * 
• RECORD .. 
***************** 

X 
*****G2********** *IJHAIOOP EL* 
*-*-*-*-*-*-*-*-* 
: Emt ~~~T : 
* ERRORS * 
*************.*** 

X 

***** 
*KA * * J2* * • 

* 
IJHAQUA X 

*****A3******** ** *1 JHACDTR EK* 
*-*-*-*-*-*-*-*-* 
'" I NSERT RECORD * * ON PRIME DATA * * TRACK * 
***.* •••••• **.*** 

x 
". 83 *. .* *. .* HOLD *. YES *. =YES .* •••• 

*. .* *. .* * •• * * NO 

X 
I JHAESFL .'. 

C3 *. .* *. 

x 
***** 
*KE * * 04* 
• * * IJHAETFL 

.:\M~8k8fKa2 ':.~~~. *. F-ILLED .* *. BLOCK.* * .. * * NO 
x 

**It:** 
*KE * .. A2* 

X 
• * • IJHAUNB 

*****03********** 'IJHCBLDl EK> 
*--*-*-*-*-*-*-*-* 
'BLD CCW CHN TO • 
'READ NEXT PRIME' 
> DATA RECORD , 
***********.***** 

X 
*****E3********** * SET Reo TYPE * 
• AND OPERATION' 
• INDICATOR TO > * READ DATA * * RECORD '" 
******"'***~****** 

X 
*****F3 * ****"'**** 
*IJHAIDPH EL* 
*-*-*-*-*-*-*-*-. 
: Emf MlT : 
* ERRORS * 
*****.**********. 

x 
**** 

• * * A4 * * > 
**** 

*****Hl********** *****H2********** *****H3********** .. STORE KEY .. * OF PHYSICAL .. 
.. RECORD IN .. 
.. KEYARG * 
.. IF REQUIRED * 
***************** 

X 
IJHACTET .*. 

I Jl *. .* *. YES.* lAST *. 

* * *1 JHAASf EK* 
* MOVE KEY * *-*-*-*-*-*-*-*-* * FROM WORKL * .•.•••.• x* EXCHNG KEY * 
'" TO KEYARG * *DATA IN IOAREAl* 
* * '* AND WORKl * 
*****.**** •• ***** ********.******** 

*****J2********** * SET RCD TYPE * * AND OPERATION * 

x . *. 
J3 *. . * LAST *. 

..• *. RECORD .* *. WR nreN .* 
x *. .* * .• * 

•• • X' INDI CATOR TO , * READ DATA * * RECORD * 
****** **** ******* 

.* PRIME *. YES *. DATA RECORD •••••• 
'. REWRITTEN.' *. .* * •• * • ***** *KC * 

* 04* •• • 
• NO 

I JH4NEDT X 
*****Kl********** 
*IJHCBLDl EK* 
*-*-*-*-*-*-*-*-* • 
'SLO CCW CHN fa ••••••• 
*REAO NEXT PRIME* * DATA RECORD * 
** *************** 

X 
*****K2********** 
'IJHAIOOP EL* 
*-*-*-*-*-*-*-*-* 
: E~~~t ~~~ T : 
* ERRORS * 
***************** 

:IJHACGTO 
X 

***** 
*KC * '* F2* * • • 

• NO ***** 
*KC * * 04* 

X 
• • • IJHANEDT 

*****K3****.***** 
*IJHACUPO EL* 
*-*-*-*-*-*-*-*-* * UPDATE LAST * * PRIME DATA * 
>RECORD ADDRESS • 
***************** 

x .... 
• • * A2 * • • .... 
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**** • • * A4 * * , 
**** 

X 
*****A4.********* 
>IJHACDSK EM* 
*-*-*-*-*-*-*-*-* * EXECUTE * 
• DEBLOCKING 0 
• SUBROUTINE * 
***************** 

X 
*****84********** 
'IJHA8LDl EK* 
*-*-*-*-*-*-*-*-* 
'BLO CCW CHN TO • 
*WRITE AND VRFY * * PD RECORD • 
********.******** 

X 
*****C4********** * SET PE * '* AND ION .. 
• INOI TO > * WRI ME * 
• OA '* ****** * ****** 

~.***04.a*****.** 
*IJHAIOOP EL* 
*-*-*-*-*-*-*-*-* 
: E~~~t ~aF : 
* ERRORS • 
************.** .. 

X 
*****E4********** 
*IJHACUPP EJ* 
*-*-*-*-*-*-.... *-• 
* UPDATE PRIME * * DATA RECORD * * COUNT * 
.*************.*. 

X 
*****F-4********** * • * • *. SVC 36 ... * * FReE DATA * * • * TRACK * * 
* * '* '* 
.**************** 
**** 
*KE * • * G2 *.X. 
• * **** • 

IJHAEFXD X 
*****G4*******'*** * MOVE POINTER • * FROM LAST * * TRACK INDEX * 
*OV ERFLDW ENTRY 0 * TO WORKL * 
********.******** 

X 
*****H4********** 
*IJHAAltl EJ* 
*-*-*-*-*-*-*-*-* * MOVE PTR FROM * 
'LAST Tl NORMAL • 
'ENTY TO IOAREAL> 
*** *** ****** ***** 

X 
***.*J4********** 
, MOVE LAST * * TRACK INDEX * * ADDRESS TO * 
• SEEK/SEARCH * 
• ADDRESS * 
***************** 

x 
**. **K 4******** ** *IJHC.BlDl EK* 
*-*-*-.-*-*-*-*-* 
*BlD CCW CHN TO * * WRITE TRACK * * INDEX ENTRIES * 
****.********** .. 

x 
**** 

• * * AS * 
• * **** 

*.*. * • * AS • 
* * *.*. 

X 
**·**A5********** * SET RCD TYPE * 
: t~8Igm~TfgN : 
• WRiTE DATA * * Reo * 
*.*************** 

X 
*****a5********** 
*IJHAIOOP EL* 
*-*-*-t:-*-*-*-*-* 
! E~~~t ~~~T ! * ERRORS • 
***************** 

X 
*****C5********** * • * .. * * SYC 36 *. 
• >FREE INDEX * • * * TRACK * * 
* * * * ***.** •• **.* •• *** 

X 
*****05********** * SET Type * 
• AND liON' 
* INDI TO * 
• REA ER * 
* * ***.********** ••• 
*** • 
*KE * . * H5 •• X. * • 
**** • 

IJHAEMCI X 
*****E5.********* 
>IJHCERCA EG' 
*-*-*-*-*-*-*-*-. 
* GET HIGHEST 0 
• LEVEL INDEX • 
• START ING ADOR > 
***************** 

x .*. 
F5 * • .* *. .* MASTER *. NO 

*. INDEX .0 •••• 
'. PRESENT .* *. .• ••• * * YES *.*!. 

.KE • 
* Al* • • 

X 
* IJHAA40 

*****G5 *******.** 
• MD LAST 0 * MAST INDEX * * ADO TO * 
• SEE RCH' * A S * 
********** ****** 
**** 
*KE * . * Cl *.x. * • 
**** • 

IJHAA38 X 
*****HS********** 
*1 JHCSLDl EL> 
*-*-*-*-:t-.-*-*-* 
'SUILD cell CHAIN'" * TO READ INDEX. * ENTRY * 
*******.********* 

x .* . 
J5 *. .* * • .* ERREXT o. YES *. =YES .* .... *. .* *. .* * ••• , NO 

it 
*****K5********** 
'IJHAlODP ELo 
*-*-*-*-*-*-*-*-* 

it 
***** 
*KE * * A3. 
* * * 

> EXCP t WAIT • 
: T~~RO~gR : 
****************. 

: IJHAA39 
X 

***** 
*KE * * Bl* • * 

* 
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***** "'KO '" 
'" F5* 
* * * 

IJHAA40 X 
*****Al********** * MOVE OER '" *' I NDE T * 
.. AODR '" * SEEK .. 
,. AD .. 

******* lit. * 
**** 
*KD '" .. * K5 *.X. 

• * **** .. IJHAA39 X 
*****81********** 
'" ~OVE LAST * 
*CYL I NOER INDEX '" 
.. ENTRY ADDRESS * 
*TO SEEK/SEARCH * 
'" ADDRESS '" 

***.**"'**"'******* 

x .*. 
C1 "' .. .* *. .* CYLINDER *. NO 

*.. INDEX .* ...... *. UPDATED .* *. .* * .. * * YES 
**** , * *. * 01 :It.x. 

* * **** x 
.0. 

01 *. 
.* "' .. 

x 
***** 
*KD * 
'" H5* • * 

* IJHAA38 

.* CYLINDER *. NO 
•• INDEX IN CORE.* •••• 

"'.SPECIFIED.* 
*. .* * ... * 

'" YES 

IJHATEST X 
*****El*******t<** * • 
* POINT TO NEXT '" 
'" CORE INDEX * 
'" ENTRY '" * I F REQUIRED * 
***************** 

IJHADEC X 
*****Fl********** 
'" I NSERT NEW * * KEY INTO * * CORE INDEX * * ENTRY '" • • 
***************** 

:x ............... ,,: 
x 

***** *EE * * H3* • * • IJHSER2 

****Hl********* 
'" ISAM AODRTR '" * KEY SIZE * 
* SUBROUTINE * 
*************** 

IJHAA34 X 
*****Jl*"''''''''''***** · . '" GET NEW * * KEY SIZE * · . · . "'***"'*****"'****** 

X 
****K 1 ********* 

'" RETURN TO * 
.CALLING ROUTINE'" · . "''''*'''****'''****'''* 

WAITF ~acro (5 of 5) 

*"''''** *KD * 
* C3* .. · 

IJHAUNB X 
*****A2********** * MOVE LAST '" * PRIME DATA * 
*RECORD ADDRESS * 
*TO SEEK/SEARCH '" 
'" ADORE SS '" 
****"'************ 

X 
*****B2********** *IJHACUPO El* 
*-*-*-*-*-*-"'-*-* * UPOArE LAST * * PRIME DATA * 
*RECORD ADDRESS '" 
"'*****"'**"'**"''''*** 

x 
***"'*C 2*** **"'**** * MOVE UPDATED '" * PRIME DATA .. 
* ADOR (CCHHR) * 
* TO CURR ENT '" * COUNT FIELD '" 
*********"'**"'**"'''' 

X 
*****02*"'******** * MOVE BLOCK '" 
* S IZ E TO * * CURRE NT * 
'" PRIME DATA * 
'" COUNT FIELD * 
"'**"'**"'********** 

x .'. 
E2 *. 

.. * *. .* BLOCKED *. YES *. RECORDS .. "' •••••• 
*. ..* *. .* * •• * 

• NO 

***** 
*KD "" * J5* • • • 

IJHERRA X 
*****A3********** * SET ReD TYPE * * AND OPERATION * * INDICATOR TO * * WRITE MASTER * 
* INDEX * 
**************"'** 

X 
*****83********** 
*IJHALOOP El* 
*-*-*-*-*-*-*-*-'" 
: Ei~~t ~~lT : 
* ERRORS * 
***************** 

I JHAA39 X 
*****C3********** * MOVE LAST * 
*CYLINDER INDEX * 
* ENTRY ADDRESS * 
*TO SEEK/SEARCH * * ADDRESS * 
***************** 

***** 
*KD '" * B3* 
* * * 

X iJHAETfL X 
*****03********** * SET RCD TYPE * 
* AND OPERATION '" * INDICATOR TO * •••• * READ CYL I NOER * * [NOEX * 
***************** 

****E3********* * ISM" ADDRTR * 
'" BLOCKED ReDS '" * SUBROUT INE * 

*************** 

x 
*'*** • • * 01 * • * 
**** 

*****04********** * IJHAOMCO EJ* 
*-*-*-*-*-*-*-*-* * CALCuLATE NEW * 
*ov ERfLOW RECOR 0* 
* ADORE S5 * 
*"'*************** 

X 
*****E4********** * SET TRACK * *' INDEX ENTRY * * TO INDICATE * *' OVERFLOW * 
* END * 
************ *** ** 

: .... " ....... X: 

ic 
*****F 2* ********* * IJHAA34 KE* 
*-*-*-*-*- ...... *-*-* * WRITE OVER * 
* EOF RECORDS "" • • 
***************** 

r JHAA35 X 
*****F3********** 
*IJHACPDL EK* 
*-*-*-*-*-*-*-*-* * WRITE OVER *' * EOF RECORD * • • 
***************** 

X 
*****F4********** 
*IJHAOSQU EH* 
*-*-*-*-*-*-*-*-* * WRITE NEI<! -* 
'" OVERFLOW * 
'" RECORD * 
***************** 

:x •....................... : 
X 

IJHAA37 X 
*****G2********** 
*IJHACEOF EL* 
*-*-*-*-*-*- ..... *-* * WRITE NEW * *' EOF RECORD * • • ***************** 

x 
***** 
*KO * * G4* •• • IJHAEFXD 

IJHAHEAO .* . 
*****G3***"'****** G4 * .. 
*IJHACLTI EJ* .PREVIOUS*. 
*-*-*-*-*-*-*-*-* Nu .* OV ERFlOw *. * GET TRACK *x" ••.•••• *. ENTRY ON .* 
*INDEX OVERFLOW * *. THIS .. * 
'" ENTRY ADDRESS * *.TRACK.* 
***************** * •• * 

X 
*****H3********** • • * MOVE POI NTER *' 
* TO ADDED * * RECORD * · . ***************** 

* YES 

X 
*****H4********** 
*IJHAORFl EG* 
*-*--*-*-*-*-*-*-* *GET LAST ENTRY -* * IN OVERFUJ~ * 
'" CHAIN * 
****"'************ 

X 
*****J4********** 
*IJHAOLOW EJ* 
*-*-*-*-*-*-*-*-* 
*UPDATE SEWUENCE* 
* LINK FIELD * * LAST ENTRY * 
***"'*"'****"'****** 

: ............................. x: 
x 

***'" . . 
* C5 * * • 
**** 

**** . . 
'" C5 * • • 
**** 

IJHAEFXK X 
*****(.5********** • • * MOVE KEY * * AND POINTER * 
*- TO IOAHEAI. '" 
* • 
***********"'***** 

ic 
*****0:"********** 
*IJHACLTI EJ* 
*-*-*-*-*-*-*-*-* * GET TRACK * 
*INDEX OVERFLOW * * ENTRY ADDRESS * 
**************"'** 

X 
*****E5**"'******* 
*lJHCBlDl EK* 
*-*-*-*-*-*-*-*-* * BUILD GCW * 
*CHAIN TO wRITE * 
* TRACK INDEX '" 
**************"''''* 

X 
*****FS********** * SET RCD TYPE * * ANO OPERATION * * 1 NDICATOR TO * 
'" WRI TE TRACK * * INDEX '" 
***************** 

.' 
X 

*****G5********** 
*IJHAlOOP EL* 
"'-*-*-*-*-*-*-*-* * EXCP, WAIT * 
'" AND TE!>T * * FOR ERRORS * 
***************** 

X 
*****H5********** 
* * * * * * SVC 30 * '" * *FREE INDEX'" '" '" * TRACK * * 
'" *IF kEC"tUIRED* '" 
***************** 

x 
*"'***' *KO * * E5* •• . 

IJHAEMCI 
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****Al********* * [SAM ADDRTR * * WRITE MACRO * • • 
*************** 

x 
• 0. 

Bl *. • * *. 

OA2 
ISHOD MACRO PARAMETER 
OPTION. THIS DECISION 
DOES NOT APPEAR I N AN 
ASSEMel Y lISTI NG. 

. * RDOfiLY *. YES *. =YES .* ................... .. *. *A2 .* *. .* * •. * o NO 

r JHRwPT B X IJHRWRTB X 
*****Cl********** 
• * * SAVE USER * o REGISTERS 0 * 2-14 * • • • **._.**_ •• **.*** 

*****C2********** o • 
• STORE USER • 
*REGISTERS 2-14 * * IN SAVE AREA * • • **** ••••• * ••• -••• 

:X •••••••••••••••••••••••• : 
x 

*****01********** * ESTA8L ISH * * REGISTER 14 * * AS SECOND * 
* BASE REGISTER • • • 
***************** 

X 
IJHRWRT .*. 

e:l *.. *****E2********** 
• * *. * * .' RDONl yo. YES • SAVE POI NTER • 

o. =Y ES .0 •••••••• X' TO SAVE AREA • *. *A2.* * IN REGISTER 0 * 
*..* * *' 

*.. .* ***************** o NO 

:x ••..•••.•.•.•.••.•.••..• : 
IJHRPRNT i< 

**Fl******* * TURN ON * * WRITE BIT * * IN OlF * * TABLE * • • 
*********** 

x .*. 
Gl *. 

.*UNCORR *oo 
.*DASO ERROR, •• YES *. WlR OR NO .* .... *. RECORD .* 

*.FOUND.* x * .• * • NO 

X 
**Hl******* *' RESET * * STATUS BYTE * * IN OTFIS * *' TABLE * • • *********** 

X 
*****Jl********** *IJHCINIT EG* 
*-*-*-*-*-*-*-*-* 
*INITIAlI ZE PTRS* * TO PARTS OF * * DTF TABLE * 
***************** 

X 
*****Kl********** o • 
*GET IDENTIFIER .. * SAVED BY .. * READ ROUTINE * 
* * ***************** 

x 
**** 

o * * B3 * o • 

**** 

*.*** 
*KB * 
• E2* 
o • • IJHRERRR 
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**** • • * 83 * 
* * **** 

X 
*****83*********. 
* GET POINTER * 

**** • • * B4 * o • 
**** 

x .' . 
84 *. .* * • * TO WQRKR * * AND POI NTER *' YES.* SEEK * • ...... *. ERROR .* * TO LOGt CAL *' * RECORD * 

***************** 

x .0. 
E3 * . .* *. . .* OVERFLOW *. VE$X *. WRITE .* .... 

*. .* *. .* * .. * * NO 

X 
***.*F3********** 
• SET COUNT • 
'FIELD I N WRITE' 
o AND VERIFY • 

: 8tg~~ss I~E : 
****** •• ****** ••• 
* •• *. . * * .x ••••••••••• 
• * *.X. * • **** • lJHRESCO X 
*****G3********** 
*IJHCEXWT EE* 
*-*-*-*-*-*-*-*-* 
: m~RDW~~bE : 
* WAIT * **********.**.*** 

x .*. H:3 *. .* *. .* SEEK *. NO *. CHECK .* ••.• 
*.REQUIRED .* 

*. .* * •• * * YES 

X 
*****J:3********** 
* * • GET IOAREAR 0 * COUNT FIELD * 
*FOR SEEK CHECK * • • ***************.* 

X 
*****K3********** *IJHSKERR EN> 
*-*-*-*-*-*-*-*-* * TEST FOR • * OVER/UNDER * * SEEK * 
***************** 

x 
**** * • * B4 * • • **** 

x 
***** *KB * * G2* •• • IJHSER2 

*. . .* *. •• * •• * * NO 

X 
**C4*****.* 

• TURN OFF • 
• SEEK CHECK * 

• SWITCH AT • 
* IJHCNTSW * o • 

******.**** 

x 
***** *KB :10 

* G2* •• • IJHSER2 

• REFERENCES 
TO KFG3' JGG5, JGK5 



Chart LJ\.. $$801801: 18AM Open, Phase 1 (1 of 2) 

.***c 1.******** * • 
... $$801501 * 
* • ••••••••••••••• 

PHASEl X ..... 01······*··· * GET ADOR IN • * SYSRES OASO * 
• LABEL * *1 NFORMATION IN • 
• MAIN STORAGE * .*.*.*.* •••• ****. 

X "*·*El·········· * GET ADDRESSES • 
.. OF FIRST AND ... 
*LAST EXTENT IN • 
* SYSRES DASD • * LABEL INFO. • ••••••••••••••••• 

x .*. 
F1 *. .• *. 

SKI P05B 
*****E2********** * • ,.. SET UP TO • 

• •• x* ISSUE MSG • *' 42711 * 
* * •• ************ ••• 
**** • *. * F2 *_X. 

• *. . .... . 
.SKI P05A X 

****.FZ ... ·** •••• 
• MOVE ... · * EXTENTS '. NO • * SYSRES • *. SPECIFIED •••••••• 

*. .* *. .* * •• * • YES 

x .*. 
Gl *. 

.'" *. NO .* CREATION *. 
•••••• OF A fILE .' 

*. .* *. .* * •. * * YES 

X 
**H 1 ******* ... TURN ON * 

• FILE • 
... CREATION * 

• SWITCH • • • .*** •••• *.* 

:SKIP05 .!. 
Jl *. .* *. 

• ' LOAD '. NO 

• SYMBOLIC • 
* UNIT ADOR • * TO CCB • * •••••••••••••••• 
•••• * * • ... G2 *.x. • • .... . 

MSGRTN X 
*****G2*"···*·*· * GET AD DR * 
.. OF MSG • 

: $m~~~l : 
* • * •••••••••••••••• 

X 
****H2***·***** * svc 2 • * fETCH ... 

• $$BOHSGI * 
**************'* 

*. CREATE .* .....••.••.•..•••• *. FUNCT ION .* *. .* * •• * * YES 

: ••.••••..• x: 

SKIP08 X 
*****Kl ********** * SET RESERVED • 
• FIELD IN • * FQRMAT-l '* 
• LABEL TO * * ZERO * 
****.******.***** 

x 
**** • * * B3 '* * • 
**** 

X 
**'***K2***,******* * seT UP TO *' '* ISSUE * * MESSAGE * * 4261 I * 
• * ***************** 

x 
**** * • * F2 * 

* * **** 

**** • * * 83 * 
* * **** 

XTCHEK X 
*****B3********** 
'*INIT FIXED AND '* '* VARIABLE ADOR * 
*REGISTERS WITH * * ADDRESS OF * * 1ST EXTENT * 
****** •• **.* •• *** 

**** • 
* *. '* C3 *.X. 
* **** * X 

LLVSUl C3· *. *. C. ~. *. OVL:i~**C!J.*.*******, .*.. .*.. • .. • * ALL *. NO •• EXTENT LL *. NO * SET liP TO * *. EXTENTS .* ........ X.. LESS THAN •••••••••• X. ISSUE HSG * *. CHECKED .* *. Ul.* X '* 42401 • *..* *..* • *' * •• * * •• * . ***************** 
* YES '* YES **** 

**** * '. * 03 *.X. 
• * **** • 

SKIP12 X 
*****03********** .. GET .. 
• ADDRESS * * OF FIRST * * EXTENT * * • **** ***********.* 

••••••••••• X: 
:SKI P16 x 

•••• ****.***** * IN SE AODR * * RIABLE" 
• TER TO • * P TO NEXT .. 
.. EXTENT .. 
***************** 

x .*. F3 *. .* VAA *. .* REG POINT *. YES 

X 
*****04********** * • * POINT TO * * NEXT • * EXTENT * • • ***************** 

x 
**** • * * C3 * 

* * **** 

*. TO END OF .* ..•.•........•.... *. EXTENTS .* 
*. .* * .. * • NO 

x .*. 
• •••••••••• X: 
:INCFXD x 

G3 *. .* *. 
.' SAME •• NO • 

*****G4********** * INCREASE * * ADORESS OF * 
,. FIXED REG TO ., 
* POINT TO NEXT * *. SYMBOLIC •••••••• *. UNIT .* *. .* * •. * * YES 

x 
• *. H3 *. .* *. 

* EXTENT * 
***************** 

x 
.* . 

H4 * • • * FIXED *. 

* • * C5 * • * 
**** 

it 
*****05********** * MOVE * • luGICAL uNIT * * FROM EXTE:NT * * TO eea * * • 
***************** 

x 
**** * • * G2 * 

* * **** 

• NO.* EXTENTS *. •.•• *. OVERLAP .* *. .* 
•• REG POINT *. NO *. TO 'END OF .* .••• *. EXTENTS .* *. .* 

:Ic •• * * YES 

X .**. • * * C5 * 
* * .... 

*. .* * .• * • YES 

X 
*****J4********** * • * GET ADDRESS • * OF FIRST ... * EXTENT * 
* * ***************** 

x 
**.** 
*LB * * 62* 
* * • SKiP20 

x 
**** • * * 03 * 

* * **** 
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Chart LB. $$BOIS01: ISAM Open, Phase 1 (2 of 2) 

..*** *LA .. 
'" J4* •• 

* ..•...•••.•.••••••••••••. x: x 
SKiP20 .*. 82 oil • 

OUTRTN 

• * *. ****S3********* 
.:* E~~~~TS *:*~~ ........ x: ~~¥c~ : *. .* .. $$80[502 ... 

*. ..'" ..... ************ * •• * * YE S 

it 
*****Cl********** C2" *. *. ... ... .* *. 
... POINT TO'" NO .* OVERFLOW * • 
... ~EXT EXTENT *x •••••••• *.. EXTENT .* 
'" ... *. ..'" ... ... *... * 
***************** * ... '" ... YE S 

,it 
.*. 

02 *. *****03********** .* *. ... ... 
2311.* PRiME *. 2314 • SET UP TO * 
•••• *.OATA ON 2311 .* ........ X* CALCULATE * •••• *. OR 2314 .. '" *NUMBER OF 2314 * *. .. '" ... TRACKS * 

*. ..'" ***************** * NO 

x .*. E2 *. *****E:3********** .* *. ... * .* PRJ ME *. YES * COMPurE * *. O,6.TA ON .* ..•..... X* NUMBER OF ... *. 2321 .. '" * SU8CELLS ... *. ..'" ... ... 
*. ..'" ***************** • NO 

it 
*****F 2********** * COMPUTE ... * NUMBER OF * * CYLINDERS ... 
... FOR 3330 .. 

* * ***************** 

ic 
*****G 2********** • • * SET PROPER • 
* DEVICE *' 
'" CONSTANT * • • ***************** 

: .••••••••• x: 

X 
*****F3********** 
• * • COMPUTE • * NUMBER OF '" * STRIPS * • • ***************** 

X 
*****G3********** 
* * * COMPUTE * 
'" NUMBER OF '" 
• CYLINDERS • • • ***************** 

:x ......... oooo ••• : . . 
oox.oooo •• oooooooooooo .. oo •• oo.oo •• oo ••• oo 

it 
*****H2*** ******* * COMPUTE * 
'" NUMBER OF * * I R.Al.KS ANU '" * STORE RESULT '" • • ***************** 

QUTRTN X 
****J2********* * svc 2 '" * FETCH * * $$BOI502 * 
*****"********** 
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Chart LC. $$BOIS02: 

•••• Ai·_······. 
* * .. $$801502 .. 
• • *.*.*********** 

PHASE2 X 
*****S1*···***··. .. SAVE .. * ADDRESS OF * 
• FIRST CCN * .. IN $$BOIS02 .. 
* *. ••••••••••••••••• 

SKI P04 X 
" ••• C 1 •••• *.*.*. * RELOCATE * 
.. CCH'S BY .. 
• ADDING RELOt .. 
.. FACTOR TO * 
- CCW ADDRESS * ** •••••• ***.* •••• 

X 
• *.*.01 ********** .. GET ADDR OF .. 
- SYSRES OASD * 
.. LABEL .. 
*1 NFORMATION IN. * MAIN STORAGE * 
••• *.******* ••••• 

i .•. 
El *. •• * • 

.. " RETURN *. YES 

ISAM O~enr Phase 2 (1 of 2) 

• ••• 
- * .. A3 * 
- * .*** 

X 
*.***A3***···**** • • .. SET UP TO .. 
.. READ VOll .. 
.. LABEL * - . .* •• *.** .. ******** 

i 
**.**83********** • • * FIND PUB * 
• ENTRY USING • 
• SYSIR MACRO * * • ********.******* • 

i .*. .*. 
C2 *. C3 *. .* *. .• *. 

YES.' DEVICE *. YES .* DEVICE '. . .. *. UNASSIGNED •• X •••••••• -. UNASSIGNED .* 
x 

**** 
* * • 04 * . . 
**** 

*. .* .OR IGNORED.* *..* *..* •• .• * .. * 
.. NO * NO 

ic x .' . **02******* * TURN ON .. 
03 *. .* *. 

**** • • * 04 * • • **** 
•.....•.•.. x: 
:PUSMSG x 

*****04********** 
,.. seT UP TO * • IGNORE _ .* OASO *. NO • ,.. ISSUE * * aIT IN OlF * * TABLE • • • *****.* •• ** 

X 
.*.*E2*.*-**** * SVC 2 • 

*.. DEVICE •••••••• 
*. .* *. .* * .. * * YES 

VOL GET X 
*****E3********** *EXCPRT LF* 
*-*-.......... *-... *-. 

* MESSAGE * * 42831 • • • ***************** 

*. FROM MSG .* ..... .. * FETCH • * SVC 0 * *. WRITER .* *. .* * •.• * NO 

X 
.... *Fl·· •• •• ••• * * • * GET ADDRESS • 
.. OF FIRST .. 
.. EXTENT .. • • •• **** •• ** ••••• ** 

X 
**Gl******* 

.. TURN ON .. 
.. FIRST TIME .. 

.. THROUGH .. 
• TRANS lENT • 

.. SWITCH .. * ••• **.* ••• 

- UBCPEN * ****.********** 

:SKIPD6 

* *ini~*~~~** * . * SWITCH TO * 
••• X' INDICATE RTN * 

:II FROM HSG * * WRITER • 
*.** •• **.** 

* EXCP * • • .*.***.***.*.* •• * 

x .*. NOVLMSl 
F3 *. *****F4********** • * *. * SET UP fa * • .* RECORD *. NO * ISSUE * X *. FOUND .* .•••.... X. MESSAGE * •••• *. .* .. 42061 * *..* * * *. ... *************** .. 

• YES 

ic .*. NOVLMS 
G3 *. *****GIt********** 

.* *. * * .* VOll *. NO * SET UP TO * *. LABEL .* .......• x* ISSUE MESSAGE .. *. READ.* * 42061 * 
*..* * * * •• * *************",. .... ** * YES 

:x •....•.•.. : 

**** • • * 85 • 
* • • *** 

X 
VOlGETCK .*. 

85 *. .* *. YES.* CORRECT *. ... *. PACK .* 
x 

***** 
*LD * * 02* * • 

*. MOUNTED. * *. .* * •• * • NO 

i< 
**C5******* * TURN UN * * Swl TCH FOR • * RETURN FROM * * Mt::SSAGE * * WRITER * 
*********** 

X 
*****05********** 
*INIT TO RETUkN * * FROM MESSAGE * .. WRITER TO * * THI S PHASE * • * 
... **************** 

X 
*****E5********** * SET UP TO * * ISSUE • * MESSAGE • * 4255A * • * 
***************** 

X 
*****F5********** * MOVE * * CORRECT * * SERIAL * * NUMBER TO * * CC\oj * 
.**************** 

. . .ox ••••••••••••••••••••••••• 
i< 

•••• *Hl******···· _GET EXPIRATION • 
.. DATE AND * * RETENTION -
.. PERIOD USING .. 
.. SYSDC MACRO .. 

************** ••• 

X 
"***Jl*·*··**.** * • * CLEAR * .. RETENTION * * FIELD * • • .**************** .... 
*LO * • .. e5 ... X. • .. • .x ••••••••••••.•••••••••••• 
**** • 

SKIPD8 X 
*****1(1*****·**** • • _ MOVE LOGICAL • 
* UNIT TO eee .. 
* -• • •••• ******.****** 

ic 
**.* • • * A3 * 

* * *.*. 

X ABTMSG X *****H3********** * GET A s* 
• OF S .. 
• LABEL • * IN N * * S GE * 
****** ******* 

x .'. 
J3 * •. .* FILE *. .* SERIAL *. YES *. NUMBER .* •••• *. PRESENT • * *. .* * •• * * NO 

x .'. 
K3 * • . * FIRST *. 

x 
***. • • 

.. 65 * * • 
**** 

.* TIME *. NO *. THROUGH .* •... *. TRANSI ENT.' 
*. .* * •. * .. YES 

x 
***** 
*LO .. 
* 62* •• • 

x 
***** 
*LD * * 02* •• • 

****H4******·** * SVC 2 * * FETCH * 
.. $$80"5G1 * 
*.****.******** 
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Chart LD. $$BOIS02: ISAM Of en, Phase 2 (2 of 2) 

302 

***** *LC * * 1<3' * • 
* 
X 

**8 2******* *' TURf\! OFF * *' FIRST TIME *' * THROUGH ,.. 
.. TRANSI ENT *' 

,. SWITCH .. 
*********.* 

x 
*****c 2* ** ** ***** .. MOVE VOLUME .. 
.. SERIAL NUMBER .. 
*TO FILE SERIAL .. * NO. FIELD IN .. 
*OASO LABEL INfO' 
***************** 
**** · . . *' * *.x. • • .*** .. SKIPl2 X 
*****02********** * seT UP TO * 
'" REAO .. 
.. FORMAT 4 .. 
... LABEL .. · . *.***.***.***.*** 

X 
*****E 2*** ****-** *EXCPR T LF* 
*-*-*- ..... *-*-*-*-* .. svc 0 .. * EXCP .. • • 
***************** 

x 

* REFERENCES 
TO LOOZ: 
Less Ii LCK3 

.. *. NF4FNDl 
F2 *. *****f3********** 

•• -*RECORD *'" •• NO : SETs~~ETO ! *. FOUND .* ......... x* MESSAGE .. *. .* * 42041 .. *..* .. .. 
*. .. * ****.**.******.** .. YES 

**** • · '. * G3 *.x. · '. X 
NF4Ff>./O .. *. **** ABTHSG X *****Gl********** G2 *. 

.. SFT UP TO * .* *. 

.. ISSUE .. NQ.* FORMAT *. * MESSAGE *X •••••••• =te. -4 LABEL .* * 4204I * *. READ .* 
* * *..* *************.* ** *. . * 

x 
**** . . 

* G3 * • • 
**** 

* YES 

x .*. 
H2 *. .* *. . * FORMAT *. YES *. 5 INDICATOR .* .... *. ON .* *. .* * •• * • NO 

X 
**J2******* * SET * * FORMAT 5 * * INDICATOR * * ON * • * 
*********** 

X 
*****1<:2********** * INI T TO * * WRITE * '* FORMAT 4 '* * LABEL BACK '* * ON DASD * 
***************** 

x 
**** • • * B4 * . . 
**** 

x 
**** • • '* C4 * • • 
**** 

DeS/VB LIOCS Volume 3 CAM and IS~M 

****G3********* * SVC 2 '* * FETCH '* 
• UBOMSGI * 
*************** 

* •• * 
* * * Bit * • • **** 

X 
*****B4********** 
*EXCPRT Lf* 
*-,*-*-*-*-*-*-*-* *WRlTE FORMAT-4 '* * LABEL ON '* * OASD '* 
**********.****** 
**** · '. '* C4 •• x. · '. **** X 

SKI P16 .*. 
C4 *. *****C5********** .* *. * seT UP * 

*:*LI~~l§N~VLP*:*!~~ ••••• X: T~E!~i~~ : 
'.ONTO VTOC.' • 42411 • 
*..* * *' * •. * ***************** • NO 

SK I :t2**04*~******" 
• seT '* * POINTer * * TO NEXT * * EXTENT * • • **************'*** 

x 

x 
**'** • • '* G3 * • • 
'*'*** 

.•. .*. 
E4 *. E5 *. .* *. .* * • • * MORE *. YES .* SAME *. YES 

'. EXTENTS •••••••••• X'. SYMBOLIC .* .... *. .* *. UNIT .* *..* *..* * •• * * •• * * NO '* NO 

SKI PZ4 
x .*. 

F4 * • .* COBOL *. .* OPEN *. NO 
*.IGNOR OPTION .* •••• *. SPEC .* *. .* * .. * • YES 

X 
**G ******* '* T FF * * OP RE * * INO IN * * OT E * * • 
*********** 

:x •..••••••. : 

X 
*****H4********** • • * SET UP TO '* * FETCH '* * $$80IS03 '* * • 
***************** 

**"''''J4';'~''*'''''.''+ * SVC 2 * * FErCH * * NEXT PHASE '* 
**** ••• ******** 

.*a*. 
*lC * * Kl* * • • SKIP06 

x 
**** • * * C4* 

* * **** 



Chart LE. $$BOIS03: ISAM OFen, Phase 3 (1 of 2) 

····Al*········ • • 
• $$801S03 • • • *** •••••••••••• 

PHASE3 X 
:.~::~1%6~:~;;··: 
* OF FIRST * 
• CCW IN .. 
.. $$801503 .. 
* • ••••••••••••••••• 

••••••••••• X: 
:SKIP04 X 

*****Cl**········ .. RELOCATE CCWS ... 
• BY ADDING • 
... RELOCATION .. 
.. FACTOR TO .. 
• CCW ADDRESS • •• **** ••••••• ** *. 

x .'. 
01 *. • * *. 

.. NO.* LAST *. •• •••• ccw TO •• 
•• RELOCATE .* 

*. .* * •. * ... YES 

Ii .•. 
Et *. .* *. • * RETURN .... YES *. FROM SO .* .... *. OPEN .* *. .* * ••• * NO 

**.**Fl*!*** ••• ** 
: s~~M~p~~ .. : * UPPER AND 1(1; 

• LOWER LIMITS * 
'FROM 1ST EXTENT. 
***************** 
*.*. *LF * • * G2 *.x. .. .. 
**** • SKIP12 X 
*****Gl********** .. . * SET UP TO * * READ VOll • 
• LABEt. • • • ****.***** •• ***.* 

x 
**** • • * 63 * . .. 
**** 

x 
***.* *IF .. 
.. C2* * • • NOVTOC 

.*.* • • .. B3 .. 
• * **.* 

X 
*****83*********_ .. seT UP TO .. 
* E * .. GE" 
.. If" 
.. IRED" 
• •• * ******.* 

X 
·····C3*.******" *EXCPRT LF* 
*-*-.. *-*-*-*-*-* 
.. READ VOll .. 
... LABEL .. 
* • *.*.** •••• ******* 

X 
*****03********** 
• SET UP TO • 
• READ FORMAT" • 
: H~Ehc5~~E : 
... NUMBER .. •••• * •••• _ •• _ •••• 

X 
•••• *E3********** 
.. seT UP TO .. 
... ISSUE .. 
• MESSAGE • 
.. 42041 .. 
• I F REQUIRED • 
.*.********* ••• ** 

X 
***.*F3*·******** 
*EXCPRT LF* 
*-*-$-*-*-*-*-*-* * READ FORMAT 4 1(1; 

1(1; LABEL * · .. ***************** 

x 
**** *G3 ********** • • : ~f~f : 
• LIMITS .. • • ***************** 
***. 
*If * . * K2 *.X. • • **** • 

SKIP14 X 
*****H3********** * HOVE CURRENT * 
• EXTENT LIMITS' 
'TO FIRST EXTENT. * IN OASO LABEL 1(1; * INFORMATION * 
.**************** 

Ii 
**.**J3******.*** * GET ADORESS * * OF OASD * * LABEL * * I NFORMAT ION 1(1; 
'IN MAIN STORAbE. 
***************** 

Ii 
**K3******* * TURN ON * * RETURN * * FROM SO * * OPEN * * SWITC.H * 
*********** 

Ii 
**** .. . 

., 84 * .. . .**. 

.*.* • • * 84 * • • **.* 

X 
*****84*···****** *' SAVE PD AND 1(1; 

:TmEMrmSRS! 
*FROH DTF TABLE * • • ***************** 

x .*. 
C4 *. .* IS *. .* IT AN *. NO *. INDEX TYPE .* .•.• *. EXTENT .* *. .* * •. * • YES 

X 
*****04********** * STORE INDEX * * DEV ICE TYPE • * IN BYTE 29 * * OTF * * TABLE * 
***************** 

:X •••••••••• : 

SKI PIS Ii 
****E4********* * SIIC 2 * * FETCH * * $$80Soo8 '* 
*************** 
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Chart LF. $$BOIS03: ISAM Of en, Phase 3 (2 of 2) 

304 

***** *LE * * El* 
* * • 

NOVTOC X 
*****C 2********** 
* * ... GET LOG leAL *' 
... UNIT FROM ... 
-CURRENT EXTENT * 
• * ***************** 

X 
*****02********** * • * GET ADDRESS ... 
... OF NE XI * 
... EXTENT ... • • ***********.***.* 

X 
*****E2********** ... RESTORE ... 
... DEVICE TYPE ... 
... tNOI CATOR ,. * ByreS IN * 
... OfF TABLE ... 

***************** 

x . *. SKI P24 
F 2 *. **F3***.*** .* *. ... TURN OFF ... • * ALL *. YES *' RETURN ... *. EXTE:NTS .* ........ X* FROM SO ... 

*.PROCESSED.* ... OPEN *' *. ..'" * SWITCH ... 
* ... '" ******** •• * 

• NO 

x . *. 
G2 *. .'" "'. .* SAME *. NO *. SYMBOLIC ."' •••• *. UNIT .* *. .• .... 

... YES 

X 
*****H2********** 
• * ... GET ADDR OF • 
... FORMAT 4 LBl * * AND Reo NO. ... * • 
****** ** ** ******* 

X 
*****J2********** *' GET LOGICAL *' * UNIT CLASS * 
... AND ORDER ... 
... FROM ... * EXTENT ... 
**.*****.***.* •• * 

X 
*****K2********** * GET CELL * * UPPER AND * * LOWER to * LIMITS FROM * * EXTENT '" 
***************** 

x 
***** 
*LE * 
'" H3* 
* * • 

SKIP14 

it 
***** 
*LE. '" 
'" GI* * • • 

X 
*****G3 *******"'** • • * GET ADDR * * OF FIRST * * EXTENT * 
* * **** ** "'* ********* 

X 
*****H3********** * MOVE FIRST * 
'" EXTeNT .. * I NFORHATION * 
*FROM SAVE AREA * * TO ~ORK AREA * 
****************'" 

PH4FTC X 
*****J'3********** 
* * * SET UP TO '" * FETCH '" * $$601S04 * 
* * ***************** 

X 
****K3********. * SVC 2 * * FETCH '" * $$601504 * 
*************** 

DCS/VS LIOCS Volurre 3 tAM and ISAM 

****A4********* 
• $$601503 * : l~e~l68¥I~~T : 
*************** 

EXCPRT X 
*****64********** * • * ~ET * * ADDRESS OF '" * eCB '" • • ***************** 

X 
***C4************ 

SVC 0 * READ .. 
LABEL 

* RECORD 

* **************** 

.X .......................... . 
X 

04·*' *.. *****05**** ••• *** 
.* *.. * '" '" * .. * CHANr.ll=L *. NO '" * SVC 7 * * *. END .. * •••••••• X. * WAIT * * 

*oO .* • * '" '" * .• * ** ** *. .* ***************** * yes 

x .*. E4 *. 
.* *. ****E5**·****** .* *. YES ... RETURN 10 • 

•• RECORD .* •••.•••. X* CALLING * *. FOUND .* '" ROUTl NE '" 
*. . * *.************* * •. * * NO 

X 
*****F4********** * SET UP TO • 
• fETCH * 
• MESSAGE * * WRITER * * • 
*********.******* 

X 
···*G4*""'··***· 

'" SVC 2 * * FETCH '" 
• $$ BOMSGI * 
**********.**** 



Chart LG. $$BOIS04: 

****Al********* . . 
,. $$801504 * 
• * 
*************** 

IS~M Of en, Phase 4 

**** * • *' 62 * 
* * **** 

PHASE4 X OVFRTN X 
*****81********** * GET ADDRESSES :0: * OF FIRST :0: * EXT ENT AND * 
,. I'iDEX ExTENT ,. 
* • 
***************** 

X 
*****Cl*******~** 
*GETPUB LG* 
*-*-*-*-*-*-*-*-* *GET pus ADDRESS* *' FOR LOGICAL *' '* UNIT *' 
***************** 
**** * *. 

** ***8 2'" ** ******* * GET ADDRESS * 
"" OF ,. * OVERFLOW "" '* EXTENT "" * • 
***************** 

X 
*****C2*********· 
*GETPUB lG* 
*-*-*- *-*-*-*-:t-* 
*GET PUB ADDRESS* 
"" fOR LOGICAL * *' UNIT * 
********** ******* 

"" 01 •• X. • * *'.x ............................................. ~ 
**** .. ISLOOP X 

*****01********** 
* * * POINT TO * 
* NEXT '" * EXTENT *' 
* * ***************** 

"' .. YES 
•• t:~It.NI~ .* .... 

*.PROCESSED.* 
*. .* * •• * * NO 

x . *. 
Fl *. .* *. 

x 
**** · . * 83 * 

* * **** 

.* INDEX *. YES *. TYPE .* .... 
* .. EXTENT .* 

:iC. .* 
* ... * * NO 

x 
**** 

• * * 01 * 
• * **** 

**** * • *' 83 * 
* * **** 

X 
**B3******* * RESET * * FiRST PRIME .. 

* DATA EXTENT * 
* SWITCH *' * • 

*********** 

X 
*****C3********** *' GET ADDRESS *' 
* OF FIRST * * PRIME DATA * 
* EXTENT * - -***************** 

x .*. 
03 *. .* *. .* LOGICAL *. YES *. UNITS EQUAL .* .•.. 

*. .* *. .* * •• * 
• NO 

x 
• *. 

E3 *. 
• * *. .* PHYSICAL *. NO • *. UNl TS EQUAL .* .. X. 

*. .* *. .* * •• * *' YES 

X 
*****F3********** *' MOVE INDEX * 
* lOG UNIT TO * 
*CURRENT EXTENT * 
*AND FIRsr PRIME* 
* DATA EXTENT *' 
***************** 

:x ....•..... : 

**** • * 
* B4 * 
* • 

**** 

x .' . 
84 *. .* OVFL *. 

4O* AND FIRST *. YES 
*.PO LOG UNITS .* .... *. EQ .* *. .* * ... * * NO 

x .-. 
C4 *. .* * . • * PHYSICAL *. NO .. *. UNItS EQUAL .* .. X. 

*. ..* *. .* *. ,,* ,. YES 

it 
*****04********** * MOVE fIRSt * * PRIME DATA * 
*U'.JGICAL UNIT TO* 
*CURRENT EXTENT * 
• * 
***************** . . 

.. X •• ,,4O ••••••• 

X 
SKi P88 .. * .. 

E4 *. .* OVFl * • .* AND LAST "'. YES 
*.PO lOG UNITS .* ..... *. EQUAL 4O* 

*. .* * ... * 
• NO 

x .* . 
F4 *. .* *. .* PHYSICAL *. NO .. *. UNITS EQUAL .* . .ox. 

*. .* *. .* * •• * * YES 

x 
.0. SKI P8l X X 

Gt *. .* *. .* OVERFLOW *. YES *. TYPE EXTENT .* ..... *. .* *. 4O* * •• * 
• NO 

x .-. 

x 
**** * • 

* 82 '" * • 
**** 

H1 *4O **H2******* 
.0: *.. * TURN ON * .* FIRST *. YES * FIRST PRIME * *. PRIME DATA .* ........ X* DATA EXTENT * *. EXTENT .* * SWITCH * *...* * * 

*. 4O* *********** * NO 

PDARTN X 
*****J1********** * GET ADDRESS * 
... OF lAST ... 
* PRIME DATA * 
'" EXTENT ... 

* -***************** 

X 
*****Kl ******** ** 
*GEIPUB LG* 
*-*-*-*-*-*-*-*-* 
*GET PUB ADDRESS* 
* fOR LOGICAL * 
* UNIr * 
***************** 

x 
**** * * * 01 * * • 
**** 

X 
*****J2********** * GET ADORE 5S * * OF LA ST * * PRIME DATA * 
* EXTENT * * • 
***************** 

X 
*****K2********** 
*GETPUB lG* 
*-*-*-*-*-*-*-*-* 
*GET PUB ADDRESS* 
"" FOR LOGICAL * 
* UNIT * 
***************** 

x 
**** • * 

* 01 * 
* * 
**** 

**** *G3 * ******* ** * GET ADDRESS * 
* DF LAST * * PRIME DATA .. 
* EXtENT *' * • 
** ... ************** 

x 

*****G4********** * MOVE LAST * * PRIME DATA * 
*LOGICAl UNIT TO* 
'" CURRENT * * EXTENT * 
"'**************** 

: x •••••••••• : 

.'. S/'..I P90 
X H3 * .. 

4O* *. .* LOGICAL *. YES *. UNITS EQUAL .* ...... 
*. .* *. ..* * •. * * NO 

x .*. 
J3 *. .. * *. .* PHYSICAL *. NO • *. UNITS EQUAL .* .. X. 

*. .* *. .* * •• * * YES 

X 
*****K3**'******** * MOVE INDEX *' 
* LOGICAL UNIT * 
* iO CURRENT *' * EXTENT * 
• * 
***************** 

x 
**** • * * 84 * 

* * 
**** 

x 
**** . . 

* d4 * • • 
**** 

****H4********* * SVC 2 * 
* FETCH *' * $$801505 '" 

*************** 

****A5********* * $$BOI504 * 
* PUB ADDRc~:i * 
* SUbROUTl NE * 

*************** 

GETPUB X 
*****85********** 
• * 
'" STORE '" * EXTENT * * ADDRESS * 
* * 
***************** 

X 
*****C5********** 
* * 
'" GET * * LOGICAL * 
'" UNI T * • • 
***************** 

it 
*****05 ********** 
'" GET PUB '" * ADOKESS FOR * * lO('ICAL UNI T * 
* USING S'(SIR * * MACRO * 
***************** 

X 
*****E5********** * MOVE * * PHYSICAL * 
* UNIT TO * 
* EXTENT * 
* * ***************** 

it 
****F5********* * RETURN *' * TO CALLI NG * 

* ROUTINE * 
*************** 
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****Al********* 
* * '" UB01505 :+ * • 
*************** 

PHASES X 
*****61********** 
* * * GET ADDRESS *' 
,.. OF FIRST '" * EXTENT '" 
* * ***************** 

Sl<IP08 X 

**** • • 
'" A3 '" * • 
**** 
X 

FPDRTN .*. PDARTN .*. 
A3 *. A4 *. *****AS********** 

.. '" IS *. .* IS *. '" '" .* IT FIRST *. NO .* PRIME *oo YES '" GET MINIMUM '" 
*. *~R~~¥E2~T A .*.* ............... x*. *. D~~A 2~~iA .. *'.* ................ x: c~c;l, L}~k!b : 

*..* *oo.* '" '" * .• * *oo .* ***************** * YES '" NO 

x :x ..................................... : 
x . *. SKI P40 .* . 

B3 * • 
.. '" IS *. • * PRIME *. YES *. DATA AREA .* ..... *. ON 2311 .* *. .* * .. * * NO 

x 
**** * • 

'" F3 * * • 

B4 *. .* * • 
.. '" MORE "' .. NO *. EXTENTS .* ...... . 

*oo .* *. .* 
*oo .* * YES 

**** 
SKIP60 j. :POSERR 

X 
SKIP54 .*. 

*****C2*********t- C3 *. C4 *. *****C5********** 
* * . * IS *. ..*EXTENT *. .. '" '" 
* SET UPPER. YES.* PRIME *. .* LOW LIMIT *. NO X '" SET UP TO * 

*****C1********** * SET MI AND * *c I M NUMBER TO * * 1, PUT EXTE\lT * * LMTS IN MI * 
* CI SAVE AREAS * 
***************** 

.... * HEAD LIMIT *X •••••••• *. DATA AREA .* *.. CYL EQ 1 .* ............ .. x* ISSUE MSG * ..... . 
* TO 19 * *. ON 2314 • * * .. TRK EQ 1 .* * 42521 * 

.. * * *..* *..* * * .. x ***************** *. • * * •• * ***************** x **** * NO * YE!\ ***.* • * 
* F3 *' . . ·lJ * 

• H3* •• • -.** 

X x x * 
MSbRTN . *. .* . 

*****nl********** 
*TBlBlD lK* 
*-*-*-*-.-*-*-*-* 
* PUT LOG UNIT * 

*****02********** 03 *. 04 *. **05******* * GET MAXIMUM *' .* * .. .* *. * * *' VALUE FOR * NO.* PRIME *. *' UPPER LIMIT *X •••••••• *. DATA ON .* *:*up~~kE~lMIT*:*~~ •••••• X** lA!¥R~R~~E ** 
* + CELL NO. *' *' X'13050413' *' 2321 *. 3330 • * *. EQ MAX .* * DATA BIT * * IN DSKXTN TBl * 
***************** 

* CCCHH) * *..* *..* * * 
***************** * .• * * •• * *********** * YES * YES 

**** 
"'lJ '" .. 
'" H2 *.x. * • 

x 
**** • • * F3 * * • 

: •..•.••.•..••.•••.•••.•. x: 
*+** • 

ISLOOP X 
*****1::1 *****"'**** • • * POI NT TO * **"'* 

.. x* NEXT EXTENT * 
* * . . 

.. *************"'*** 
**** • * * El * . . 
**** x .*. 

Fl *. .* *. • * ALL *. YES *. EXTENTS .* .... *. PROCESSED .. * 
*. .* "' •. * • NO 

x .'. G1 * .. .* IS *. 

x 
***** 
*lK * 
'" Al* * • • PHASOT 

.* IT AN *. YES 
"'. I NDEX TYPE .* .... 

"'. EXTENT .* *. .* * •• * * NO 
x 

***** 
*lJ '" 
::0: AI* 
* • 

X NDX~TN .*. OVfRTN 
HI *. ***~*H2*******~** .* IS *. * SAVE LOWER * .* IT AN *. YES * EXTENT LIMIT * 

"'.OVERFlOW 'TYPE.* .......... x* AND SEQUENCE '" 
"'. EXTENT .* * NUMBER * 
*..* * '" * •• * ***************** 

• NO 

X 
*****E3*********'" * SET MAXIMUM * * VALUE FOR * 
* UPPER LIMIT '" 
*TO X' 01930012' '" 
• * 
*****"'**"'******** 

*"'** * '. * F3 *.X. 
• * 

**** .. 
SKI P44 X 

**F3****"'*'" * lURN ON * * BIT FOR 1ST '" * PRIME DATA * 
* EXTENT * • * 

*********** 

x 
,', 

G3 *. **G4******* .* *. * SET ONLY * .. * UPPER *. NO * ONE PRIME * 
*.EXTENT LIMIT .* ........ X* DATA BIT * *. REACHED .* '" ON IN * *..'" * SWBYTE * *. . * *********** * YES 

:x ..••.•.................. : 
SKIP52 X 

*****H3********** * SAVE EXTENT * 
* UPPER AND * * LOWER LIMITS * 
* AND SEQUENCE * * NUMBER * 
***************** 

x 
**** • * 

'" A3 '" • • 
: ................... , •••• x: 

**"'* 

DOS/VS L10CS Volurre 3 DAM and 1SA~ 

x 
*"'***J3********** * SET UP * 
*EXTENT SEQUENCE* 
* NO. FOR * 
'" TBLBlD * * SUBROUT INE * 
***************** 

X 
*****K3* ********* 
*TBLBlD lK* 
*-*-*-*-*-*-*-*-* 
* PUT CELL AND * 
* LOG UNIT IN * * DSKXTN TABLE * 
***"'************* 

x 
**** 

* * * El * 
* * 

**** 

SKIP68 X 
*****E~*"'******** 
'" MOVE SEQUENCE * 
'" NO. AND UPPER '" * LlMIT FROM * 
*EXTENT 'TO PRIME* 
*DATA SAVE AREA * 
***************** 

X 
*****F5********** * SET UP It: 
*EXTENT SEQUENCE* * NUMBER FOR * * TBlBLO It: 
* SUBROUTINE * 
***************** 

X 
*****G5********** 
*TBlBlD LK* 
*-*-*-*-*-*-*-*-* * PUT PO EXTENT * * CELL AND UNIT * * IN QSKXTN TBl * 
***************** 

x 
**** * * * £1 * • • 
**** 
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.*.** *LH • 
.. Gl* 
* • • 

NDXRTN it 
·*·**Al*****·***· 
• * * GET LOGICAL .. 
• UNIT FOR MASTER. 
.. INDEX -H 1- .. • • ******.*.* ••••• ** 

it .0. 
Bl *. .*.**B2** ••• ***** .* IS *. .. * .* CION *. NO .. SET CELL .. *. SAME UNIT .* ........ X. NUMBER IN • *. AS HI .* .. seEK ADDRESS * *..* .. .. 
* .. * ************.*.*. * YES 

5KIP16 ic *****c 1 •••••• _ ••• 

• 0 o GET MASTER • 
.. INDEX UPPER * 
'LIMIT PLUS ONE * * • **** ••• *** •• ***** 

x 

it 
**** * * .. G3 .. 

* * * ••• 

.*. SKIP24 ••• 
01 *. D2 * • • * *. .* IS * . • * INDEX *. NO .* TRACK AT *. NO *. ON 2311 .* ........ X'. MAX VALUE • * •••. *. .." *. OF 9 .. " *..* *..* * •• * * •• * .. YES .. YES 

x .*. 
El *. .* IS *. 

•• HEAD AT *. NO 

it 
*****1: 2*****.***_ 
• * *. MAX VALUE .* ...•.. *. OF 19 .* : TO t~rl ~ER : 
* COUNT * *. .* • * * •• * ***************** * YES ic • • ••••••••••• x.x ........... .. 

ic :SKIP36 J. 
*****Fl****.·*.** F2 '. 
o * .* ARE *. 

.' MI AND C I *. NO : ~g:5~~E : *. CONTIGUOUS .* •....••••....•.... 
* • *** ••• *********.* 

it 
" •• *Hl*** •• "**** 
• * * ADD 1 * * TO STRIP * * COUNT * 
* * ****************. 

x .*. 
Jl *. 

•• IS *. .* STRIP AT *. NO • *. MAX VALUE •••••••• 
*. OF 9.* X *. .• * •• * * YES 

it 
*****Kl********** * • * ADD ONE • • * TO SUBCELl ...... * NUMBER * 
* * .. ******* •• ***.** 

*. .* *. .* * •• * • YES 

X 
*****G2********** • SET MASTERI * 
• CYLINDER * * INDEX EXTENT * * SEQUENCE I HI '" * NUMBER TO ONE * 
**** •• *.********* 

ic 
•• *.*HZ**······** * MOVE liMITS '" * FROM CURRENT * * EXTENT TO '" * CYLINDER * * INDEX AREA * 
.********* •• ***** 

x 
****. *LH • 
• El* * • 

* I SLOOP 

**.* * *. * G3 *.X. 
• *. *.*.* **** .. * • NDXERR X * •• 
*****G3********** * • * *. .. SET UP TO. • 
• I SSUE MESSAGE *X ••••••• * 42661 '" 

• * .* ..... *.*****. ** 
**** * * . * * *.X. 
* * *.** • MSGRTN X 
*****H3*·*****·** * seT UP TO * 
• RETURN TO * 
• THIS PHASE • * FROM MESSAGE * * WRITER * 
*******.********* 

it 
*****J3********** * SET UP * * LOGICAL * * UNIT FOR * * THIS EXTENT * 
* * *********.****.** 

X 
****K3********* * SVC 2 • 

• FETCH * .. $SBOMSGl • 
.****** ••• ***.* 

* REFERENCES 
TO LJG3: 
LKFl, LKJl 

* REFERENCES 
TO LJH3: 
lHC5, LKB2 LKE2, LKG4 
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• •• ** 
*LH ... 
... Fl* * • • 

PHASOT X 
***** A 1 *******.* ... o * : Ga~ ~~~~fSS : 
... EXTENT ... 

• * ***************** 

x 
.". SKIP76 

Bl *. *****82********** • * AT *. ... ... 
• * LEAST ONE *. NO * SET UP TO • 

*. PRIME OATA .* •••••••• X* ISSUE MESSAGE' *. EXTENT .* ... 42621 ,. *..* ... ... 
* •• * ***************** ... YES 

x .*. 
Cl ". .* PRIME *. 

.ODATA LOWER *. NO *. TRACK LIMIT •••••••• *. EQ 0 .* *. .* * .• * 
• YES 

x 
*****01********** · " oGET UPPER HEAD' 
.. LIMIT FROM ... 
• DEVICE TABLE 0 
" 0 
***************** 

j. :SETHSG 

x 
***** *lJ ... 
... H3* 
o • • MSGR TN 

1;1 *. *****E2********** 
.*D:T:R6~~ER·*. NO x : seT UP TO : *. TRACK LIMIT .* .••....• x* ISSUE MESSAGE ... *. EQ MAX .* ... 42491 * *..* ... * 

* •. * ***************** 

SK I P6e 

... YES 

x 
.0. 

F! *. .* IS *. .* EXTENT *. YES 
o. SEQ NO ." •••• *. GT 1 .* *. .* * •• * 

" NO 
x ..... 

*LJ ... 
... G3* 

o 0 

UPDATE X " NDXERR 

*****Gl********** 
* * ... GET ADDRESS ... 
'" OF NEXT ... 
... EXTENT ... 
" > 
***************** 

x .'. 
.*HINDE~·*. .* TYPE *. NO *. EXTENT .* ....•. *. X'04' .* *. .* * .• * 

• YES 

j. :SKIP72 
Jl ". 

x 
***** *lJ * 
... H3* " . * MSGRTN 

.* *. • ****.12********* .* EXTENT *. yes x * ~~lc~ : *.*. S~8 ~o •• *.* •••••••• X: $$801506 * 
*..* *************** * •• * 

• NO 

x 
***** *LJ * * G3* . " 

* NDXERR 

DOS/VS LIOCS Volume 3 DAM and ISAM 

****A3********* * $$BOIS05 * * BUILD TABLE * * SUBROUTINE * 
*************** 

TBLBLD X 
*****63********** * GET DISPLACE- • 
*MENT Of DSKXTNT* 
" TABLE FROM * 
.. START OF OTF .. 
• TABLE * 
***************** 

X 
*****C3********** * MULTIPLY * 
> 01 SPLAeEMENT " 
> BY 4 TO eET * 
* LENGTH Of * 
.. OTF TABLE * 
***************** 

X 
*****03********** 
*AOD 5 TART AODR .. 
" OF DTF TABLE * 
.. TO LENGTH TO .. 
" GET START OF " 
" OSKXTN TABLE 0 
***************** 

X 
*****E3********** *HUL TI PLY EXT ENT* 
>SEQUENCE NO. BY" * FOUR AND ADD .. 
>RESULT TO START" * OF TABLE * 
***************** 

X 
*****F3******·*** * SUBTRACT 4 0 * FROM RESULT- * 
" ING ADDRESS 0 * OF PREY IOUS * * CALCULATION * 
*.*************** 

x .*. G3 *. *****G4********** .* *. * * .* END OF *. YES .. seT UP TO ... *. TABLE .* .......• X* ISSUE MESSAGE * 
*. .* .. 42541 * 
*..* .. .. 

*. ... ***************** o NO 

SKIPBO X 
*****H3********** * HOVE LOGICAL • * UN IT AND CELL .;­* NO. FROM * 
*EXTENT TO TABLE* 
* 0 
***************** 

X 
****J3********* * RETURN TO * * CALLING * 

> ROUTINE * 
*************** 

x 
***** 
*LJ * * H3* * > o 
MSGRTN 
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"'***A1***"'**""** · . "" U!301S06 '" · . *************** 

PrlASE6 X 
*****61 ********** · . '" STORE CCW '" 
'" ADDRESS IN '" 
'" CCB * * • 
** *"'*"'*"'''''''''''''***** 

SKI PQ4 X 
*****C1********** • • * RELOCATE '" * ADDRESS IN '" 
'" CCW CHAIN '" · . ***************** 

i< . '. 
01 *. **02******* . * *. * * • * RETURN *. YES * RESET '" 

***** 

**** * • 
* A3 '* • • **** 

:l~2: XTNPUT X 
'* '* '*****A3*'********'* '* '* GET NO. OF '* • * EXTENTS FOR * 
••••••• X* THIS FILE '* 

*ON THIS VOLUME '* · . ***************** 
**** 

• *. * 83 *.X. * • 
*'*** • 

SKI P24 X 
*****83********** * GET START * * AND END * * ADDRESSES OF * 
* EXTENT FlDS * 
* * ****'**********"''''' . 

x 
SKI P28 .*. 

C3 *. 
• * *. • * INDEX *oo NO *. TYPE .*oo •• oo *. EXTENT .* 
*. .* * •• '* * YES 

x 
• * • 

03 * . • * NEXT * • 
*. FR(JM MSG .* ....... u .X*MESSAGE RETURN '" 

.. * EXTENT *. NO .. *. AN INDEX .* .. x.. *. WRTR .* * SWITCH '" 
*..* *' *' 

* ... * *********** • NO 

i< 
*****El********** *' GET AOOR ESS *' * OF DASO LABEL >,\< 
'" INFORMAl 10\1 * *' IN MAIN *' *' STORAGE * 
***************** 

SKIP06 X 
*****F 1**"******** 
• * 

x 
**** * • * A3 * 

* * **** 

***'* * * '* F2 *' 
* * **** 

x .*. 
f2 *. 

• * *. 

*. TYPE .. * 
*. .* * •• * * YES 

X 
*****E3* ********* * • * caMBl NE * * THE TWO * * LIMITS * 
* * 
***************** 

X 

**** * • * A5 * 
* * **** 

X 
*****A5********** * SAVE SEQ NO. * 
*AND UPPER LIMI T* * OF PRIME DATA '" 
* EXTEt-<T IN * 
*FORMAT 1 LABEL * 
***************** 

**** · '. ,.. 65 *.X. · .. **** • SKIPS4 X 
*****85********** 
,.. STORE NO. OF * * EXTENTS AND * * EXTENT LIMITS * 
.. IN FORMAT 1 * * LABEL * 
***************** 

X 
*****C5********** * • * POINT TO ,.. 
.. NEXT * 
* EXTENT .. 
* • 
******** ********* 

x .* . 
**D4******* 05 *. 

* TURN ON * • * * . 
*END Of LABEL * NO.* MORE *. * PROCESSING *X •••••••• *. EXTENTS .* * IN SWBYTE * *. .* 
* * *..* *********** *. • * * YES 

SKIP60 X 
*****E5********** 
* * * GET ADDRESS * '* Of PREIJIOUS * * EXTENT '* 
• * ***************** 

x .*. 
F5 *. .* SAME * • * GEl ADDRESS '" .* DATA *. NO * OF FIRST * *.. SECUREO .* .... 

*****F3********** • • * POINT TO * 
'* NEXT EXTENT * .* UNIT AS *. YES *. PREVIOUS .* .... *' EXTENT '* * • 

***************** 

x . *. 
Gl *. • * *. • * LOAD *. YES *. eRE ATE .* ....... *. FILE .* *. .* * •• * * NO 

**** *LM *' .. * D5 *.X. * • **** .. SKIP08 X 
*****Hl********** 
*SET UP 44 BYTE *' 
'" fILE NAME * 
* AS KEY AND *' * INIT MESSAGE '* * 42011 * 
***************** 

X 
*****Jl********** *READRT LN* 
*-*-,*-*-*-*-*-*-* * READ fORMAT 1 * 
* LABEl * 
* * 
***************** 

x 
**** 

* * '* f2 * * • 
**** 

it 
***** 
*LM * '* B1* • * 

* 

*. fiLE .* * * *. .* * * * •• * ********** ***** ** 
'* YE S 

**'**.. • *LM * .. X ........... . 

*. EXTENT • * 
*. .* * •. * * NO 

x 
**** • * * 63* 

x 
* C4 *.x. * • . * * **** : .........•....•.....•... x: 
**** X .*. SKI P32 • *. 

G2 *. G3 *. *****G4********** 
.'* DATA *. .. • * ... * ADD 1 '* 

o.'* SECURITY *. YES .. .. '* EXTENT *. NO '* TO COUNT OF * *'. MESSAGE .* .. X .. *. INFO SPEC .* ••••••. ,X*NO. OF EXTENTS * 
.... [SSUEO .. * 

*o. .* *. o.* * NO 

X 
**H2******* * • 

* SET MESSAGE * '* ISSUEO SWl'TCH * 
• * 
• * 

'*'*****'***** 

it 
**'***J2********** * • '* SET UP '* 
* TO FETCH * 
* $$BODSMW * . . 
**'*******'******** 

x 
***** 
*LM * 
* E4* 
* * * MSGR TN 

*. .* '* IN FORMAT 1 * 
*oo.* .. LABEL * 

*. • * ****'***'******'**** it 
**** . . .. YES 

* A3 * * * **** X 
x 

SKI P36 • *. **** * • * 65 .. 
H3 *. 

.*EXTENT *. • • **** .* TYPE SAME *. NO *. AS IN lBl .*.0 •• *. FIELD .* 
*. . * * •• * * YES 

x 
**'*** *lM .. 
* 84* •• 

X SK!P42 .*. OFlOSAVE .*. 
J3 *. J4 *. 

.. * *. .* *. .* LOAD *. NO .* OVERFLOw *. NO *. FUNCTION .* ......... x*. TYPE EXTENT ....... . 
*. .* *. .* 
*..* *..* 

* •• * * .. * * YES * YES 

x .*. X 
K3 *. .* *. YES.* EXTENT * .. .... *. PRIME DATA .* 

*****K4********** 
* SAVE * * UPPER LIMIT * '* Of OVERFLOW * 

x 
**** * * * A5 * 

* * **** 

*. TYPE oo* * TYPE EXTENT .. 
*. .* * DATA .. 

* •. * ***************** * NO 

: •••••••••••••••••••••••• x:x •••••••••• : 
x 

**'** * • 
* 85 * * • 
**** 

x 
SKIP68 .* . 

G5 *. .* * . NO.* DATA * • .•.. *. SECURITY .* 
*.REQUESTED.* 

*. .* * •• * '* YES 

X 
**H5******* * SET * * DATA * '* SECURl TY '* 

* SWI TCH '* 
* * *'********** 

: •......•.. x: x 
***** *LM * * 85* * • 

* 
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Chart LM. $$BOIS06: ISAM Of en, Phase 6 (2 of 4) 
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***** *lL '" 
'" Gl* . . . 

CREATE X 
*****B1******·*** '* SET UP TO ., * ISSUE MESSAGE '" 
'" 4200I '" * IF REQUIRED '" • • 
***************** 

x .*. 
C1 "'. .* •. 

**** . . 
* 82 * , . 
**** 

***** 
SKIP20 X : .! 

*****82********** * * * SET UP TO * * * FIND BLANK * • * LABEL *X ....... .. * RECORD IN * * VToe :+: 
***************** 

X 

* REFERENCES 
TO LMB2: 
lNE4, LNJ3 

.* INDEX *. YES 

*****C2********** 
*READRT LN* 
*-*-*-*-*-*-*-*-* *. TYPE .* .... * READ BLANK * *. EXTENT .* *. .* * •• * * NO 

X 
*****01********** 
'" SET UP TO '" 
'" FIND BLANK '" 
'" LABEL '" 
'" RECORD IN * 
'" VTDe * 
***************** 

X 
*****El********** 
*READRT LN* 
*-*-*-*-*-*-*-*-* 
'" READ BLANK '* 
'" LABEL INTO ., 
* STORAGE '" 
***********:4c***** 

X 
*****Fl********** • • 
'" SAVE POINTER '" * TO THIS * 
* BLANK LABEL '* 
* • 
***************** 

X 
*****Gl********** 
'" CREATE * 
'" FORMAT 2 '" * LABEL TO FILL * 
'" BLANK LABEL '" 
* Reo POSITION '" 
***************** 

X 
*****Hl********** 
'" INITIALIZE '" 
*VOLUME SEQUENCE* 
* NUMBER '" 
* TO 1 '" • • 
***************** 

X 
*****J1********** 
*WRITE LP* 
*-*-*-*-*-*-*-*-* 
*WRITE FORMAT 2 * 
* LABEL BACK * 
* ON VTDC * 
***************** 

x 
**** • • * 82 * • • 
**** 

x 
**** . , 

* 82 * • • **.* 

* LABEL RCD * * INTO STORAGE * 
***************** 

X 
*****D2********** . , 
* CREATE A * * FORMAT 1 * 
* LABEL * . , 
***************** 

X 
**E2******* * TURN ON * 

*F IXED RECORD * 
* LNG B IT IN * * FORMAT 1 * * LA8El * 

*********** 

x .'. 

* REFERENCES 
TO LME4: 
LlJ2, LNG5 
LNH2 

F 2 *. **F3 ******* .* *. * TURN ON * .* IS FILE *. YES *BLOCKED RCDS * *. BLOCKED .. * .......... X* BIT IN * *. .* * FORMAT 1 * *..* * LABEL * *.. .. * *********** , NO 

:x •.•.••.••..•.... •.•...•. : x 
SKIP22 .. *. 

G2 .... **G3******* .* DOES *. * TURN ON * .* F lLE HAVE *. YES *MASTER r NDEX * *. A MASTER .. * •••••••• x* BIT IN * *. INDEX .. * * FORMAT 1 * *. SPEC .. * * LABEL * 
*o. .* *********** * NO 

:x ..•. ••••....•.••..•.•... : 
x 

SKIP22A .. *. 
HZ *. **H3******* .* ODES *o. * TURN ON * .* FILE HAVE *o. YES * INDEPENDENT -* 

"o. lNDEPENDENT .*o. .. o.c.o. .x* OVERFLOW BIT * 
*.OVFL AREA.* * IN FORMAT 1 * *. SPEC • * * LABEL * 

*. • * *********** 
* NO 

: x •••••••••••••• •••••••••• : x 
SKI P22B • *. 

J2 *o. **J3******* .. * DOES *. * TURN ON * .* FILE HAVE *o. YES * CYL OVFl * *. CVL OVFL .* ......... x* BIT IN * 
*o. AREA.* *' FORMAT 1 * 

*.SPEC .. * * LABEL * 
*.. • * *********** 

• NO 

:x ............. o. ••••• o. ....... : 

x 
***** 
*LL * * A3* , . . 
XTNP UT 

DCS/VS LIOCS Volurre 3 DAM and ISAM 

***** 
*LL * * H3* . . 

• 
SKIP42 X 

*****B4********** * POINT TO * 
* NEXT EXTENT * * IN FlJH.MAT 1 * * LABEL * • • *************-**** 

x 
SKIP46 .' . 

C4 *. .* *o. .* MORE *. NU *. FORMAT 1 .. * .. o.. * .. EXTENTS .* *. .* * •. * * YES 
x 

***** *LL * 
* G3* •• . 

***** 
*LL '* * H5* .. , 

X 
*****65********** 
*WRlTE LP* 
*-*-*-*-*-*-*-*-* 
*wKITE FORMAT 1 -* * LABEL BAI...K -* * ON [)ASD * 
***************** 

X 
*****C.5********** 
* ADD 1 * * TO VOLUME * 
-* SEQUENC!:: "" 
* NUMBER * . . 
***************** 

X 
SK IP32 x 

*****04********** * SET UP TO * * ISSUE -* * MESSAGE * 
-* 42451 * · . ***************** 

**** · . . 
>I< * * .. x. · . **** • t1SGRTN X 
*****E4********** 
-* SET UP * 
-* LOGICAL * 
* UNIT * * FOR EXTENT * , . 
***************** 

X 
****F4********* * Svc 2 FETCH -* 

-* MESSAGE * 
* wRITER * 

******-*******-** 

.'. os *. .* *. 
o.* END *. NU 

"".. OF LABEL .""o. ...... 
*PROCESS1NG.* 

*. o.* 
* ... * * YES 

x 
****"" 
*LL "" 
"" Hl~ •• . 

~Kl POd 
SK IP72. X 

****E5********* 
"" SVC 2 "" * FETCH "" * $$80IS07 * 

*************** 



Chart LN. $$BOI506: 15AM CFen, Phase 6 (3 of 4) 

·*.*Al********* * $1i~OlS0b :t * P EAD * 
... ROUTINE ... 

*************** 

RE~DR.T X 
*****B1 ********** * • * SAVE RETUR~ '" * l lNKAGE * * ADDRESS '" • • *"'**** •• * •••• "'* •• 

i 
*****C1*********. • • 
... SET UP TO * 
... R~AD * 
... VOll LABEL '" 

• * ***************** 

X 

*****01··*······. *eXCPI<T LP* 
*-*-*-*-*-*-*-*-* ... READ VOLl * * LABEL * • • 
***************** 

x . *. NOVLBL 
Fl *. *****E2**.******* .. * NO *. * SET UP TO * .* R~CORD *. YES ,. ISSUE ,. 

**** * * * A3 ... * • 
**** 

SKI P82 i 
*****A3********** * SAve THE .. * VTDe LI MITS * * FROM THE * 
'" FORMAT 4 .. 
• LABEL '" 
***************** 

i 
*****B3********** 
.. SET UP TO ... 
'" GET FORMAT 1 ... 

: B~t~RLL~~EL : 
• Reo FROM VTce * 
*************.*.* 

x 
~;tp~i*******tt: 
*-*-*-*-*-*-*-*--* * READ FORMAT 1 .. 
.OR BLANK LABEL * 
• * ***************** 

x .*. . •. 
D3 *. 04 *. *****D5********** 

.... NO *. .* *. ... * 
*:tou~~C8~DEND * =*~~ •••••• x*= * ToPElg~tRGT * :*~~ ...... x! k~RE~~T¥~N : 

*. OF eYL .* *. VTae UL .* * LINK REGISTeR * 
*..* *..* * * * •• * * •• * ***************** * YES .. YES 

:x .•..••••••••••••.•.••••• : x .*. CHC.KFl .. * . 
E3 *. E4 *. 

NRFRTN 
X 

.* *. .* * . ****ES********* . * LOAD *. V ES _* NR F *. NO • RETURN TO * *. FOUND OR EfIrID .* ........... x* MESSAGE * ••.. *. CREATE .* •....•.. x*. CAUSED H'r' •••••••• • CALLIN" * *. OF CYL .* ,. 42061 * *..* • * * •• * **********=Il****** • NO 

X 
*****Fl*****·**** 
• * ... ~ET POINTER * 
.. T(I FORMAT 4 * 
... LABEL * • • .***.************ 

SK IP78 i 
*****Gl********** 
*EXCPRT LP* 
*-*-*-*-*-*-*-*-* * READ FGRMAT4 * * lABEL * 
• * ***************** 

x .*. NOF4LB 
HI ... *****H2********** .* NO *. * seT UP TO * 

*. FUNCTION .* *. Fl .* *..* *..* * •. * * •• * * NO • YES 

x .*. 
F3 *. .* *. 

**** 
• *lM * •• x* 82 • 

* • 
**** 

.* RETRVE *. 'tES .. *. FUNCTION .* ............................... X. 
*. .* *. .* * •• * • NO 

i .*. .*. 

* ROUTINE * 
***.*********** 

G3 *. G4 *. *****G5********** . * *.o .* *. . * SET UP TO * .* ADO *. rES .* OVERFLOW *.o NO X * ISSUE MESSAGE. *. OR ADDRTR .* ....••.. x*. TYPE EXTENT .* ..••••.• X* 42011 OR • 
*.FUNCTION .o* *.o .o* x * 42001 * 

SKI P86 

*..* *..* * • * •• * *. .* ****.***.**.***** * NO * YES 

x 
x ****** .*. * J3 .. 

H3 *.o * .. .. * PRIME *. **** 

x 
***** *LM * ... E4* 

. * RECORD *. YES * lSSUE *. .* DATA •• NU • 
•• • MSGRTN 

*.FOUND OR END .* ........ X* MESSAGE * •• x. *. OR INDEX .* ••.•••.....••.......•• .o ••••••••• *. OF CYL .t: * 42041 ... 
*..* * * *. .... ***************** • NO 

x 
**** • • ... A'3 * • • **** 

'HYPE EXTENT* 

X *.o ••• *'"* 
***** * YES 
*LM * **** • * E4* * *. ... * * J3 *.x. 

* * *. MSGR TN **** X 
SKI P84 • * • 

J3 *. .* THREE *. .* RETRIES *.o NO *. TO READ .* .... *. LABEL .* *. .* * •• * * YES 

i 
***** 
*LM * ... B2* 
* * • 

i 
**** * • * A3 * * • * .... 
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Chart LP. $$80I806: ISAM C~en, Phase 6 (4 of 4) 
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****A z***.****. * $$801S06 • 
.. WRITE .. 
* SUBROUT INE * ••••• * •••• ***.* 

WRITE it 
*****62********** * STORE .. 
.. RETURN .. 
.. LINKAGE .. 
.. ADDRE S5 .. • • * •••• * ••• ** •••••• 

it 
*****c 2********** .. seT UP TO .. 
.. WRITE * 
.. FORM AT 1 OR 2 .. 
.. LABEL IN .. 
.. VTOC * .*.** ........ * ••• 

X 
*****02*·******** *eXCPRT LP* 
*-*-*-*- .... *-*-*-* 
.. WRITE LABEL .. * IN VTae * • • • ** •••••• * ..... * •• 

X 
• ****e 2*********. * LOAD * * RETURN * * ADDRESS IN * * L INKRG * • • ***************** 

X 
****F 2********* ,. RETURN TO * 

,. CALLING * 
,. ROUTINE ,. •••• _ •• * •• * •••• 

D08/V8 LIOC8 Volune 3 DAM and ISAM 

****A4********* .. $$801$06 * * INPUT/OUTPUT • * SUBROUT INE * ••• *.*.* •••••• * 

EXCPRT X 
*****B4********** • * * GET ADDRESS .. 
.. OF eea * 
* * * * • •• ** •• *.* ••••• ** 

X 
***C4************ svc 0 

READ OR * 
WR ITE * LABEL .. 

*** •• ***** •••• * •• 

:X ••••••••••••••••••••••••• 
X 

04··· *. *****os********** .*.. .. .. .. .. 
•• 110 *. NO .... svc 1 * .. 

•• COMPLETED .* ••..•.. . XII< * WAIT * * .... .. .. .. .. .. ...* .. III .... •. .• • •••• * ••• * ••••••• * YES 

x .*. E4 * • 
oo* NO *. ****ES**** •• *** .* RCO FOUNO *. YES • EXIT TO • *. OR END OF .* ••...•.. X. ADDRESS iN * 

*oo eYL.* * LINKRG * *.. .. * ••••• * ••• **** •• * .• * • NO 

X *-··F4*·*··".· ,. EXIT TO .. 
.. ADDRESS IN .. * lINKRG + 4 * *** ••• _ ••••• *.* 



Chart MA. $$801S07: ISAM Open, Phase 7 (1 of_ 3) 

****Al********* 
* * 

**** 
* -.. A2 * * 0 •• *. 

x .*. 
A2 * • • * CYL •• 

•• LOWER LIMIT •• NO 
* $$801501 *' *= MASTER INDEX ..................... . 

• * *.*******.*.*** 

PHASE7 X 
*·***81 *****.*. ** *' STORE ADDRESS *' *' OF CCW IN *' * eeB DTFIS * 
.. TASlE *' 
• * *********** ••• *** 

SKIP04 X 
*****Cl*·*******· 
* * *' RELOCATE .. 
.. ADDRESSES l~ .. * cew CHAIN * 
- * ************.**** 

x 
.0. 

01 *. .* *. .* *. NO 
'. LOAD FILE .* ...• *. .* *. .* * •. * _ YES 

ic 

x •• *. • • .. G3 .. • • *.*. 

* .. *.t~~~~.*·* 
* •• * .. YES 

X 
*****B2*.******** 
* * .. SET UP TO *' 
o I SSUE ME SSAGE • 
.. 4246J .. • • ***************.* 

ic 
*.**c 2****.**** * SVC 2 .. * FETCH .. * $$BOMSGl *' 
*****.********. 

.*. SKIP13 
E 1 *'.. ****.ez ••••••• * •• .* *' .. 

• ;* C~ftlE *:.!;~ ..... x: R~E~~op~6n~T : 
*. .* *' [NOTF * *..* .. *' * •• * **************.*. • NO 

ic 
**Fl******* *' TURN ON lie 

• EXPANSION * * BIT IN DTFIS * * TABLE * • • **********. 

X 
****.Gl*****·.*** 
• MOVE PREVIOUS * 
: prl=rTO~6A : 
* DTFIS LOAD * * TABLE • 
**************.*. 

:x ......•....••........... : 
x 

SK I POB .'. HI *. .• *. 
.> MASTER *. NO *_ INDEX .* .... _ 
*. .* *. .* * •• * .. YES 

X 
*****JI ***.***.*-.. MOVE MAST ER * * 1 NOEX LOWER * * LIMIT TO .. * OTFIS .. * TABLE • 
************.**** 

X 
*****Kl********** > MOVE MASTE!! * * INOEX UPPER > * LIMIT TO .. 
• OlFIS LOAD • * TABLE * 
.*.****.******.** 

x 
*.** o * 

• A2 * o • 

**"* 

x 
.*** * • .. A2 ::t 

> • 
**** 

SKIP12 X 
*****83***.*·.*** * MOVE CYLINDER .. * LOWER lIMIT * 
.. TO DTFIS .. * TA8LE * • • ****** .. ********* 

X 
*****,3********** * MOVE CYL INDER * * INDEX UPPER * 
- lIMIT TO • * DTFIS lOAD * * TABLE • 
•• ****.****.***** 

X 
*****03*********. * MOVE PRIME * * DATA lOWER 1< * LIMITS TO • * OTFIS .. * TABLE • 
.**************** 

X 
*****E3********** • MOVE PRIME * : DNMEPM : 
* OlF IS LOAD • * TABLE • 
*****.* •• *.****** 

x .*. 
F3 *. .* *. .* LOAD *. YES *. CREATE .* ...• *. FILE .* *. .* * •. * • NO * ••• · '. * G3 *.X. · -. **** • 

SKIP16 X 
*****G3********** 
* * * SET UP TO • * REAO VOll * * LABEL * 
• * ***************** 

X 
*****H3********** * SET UP TO * 
• ISSUE MESSAGE' * 4206 [ * * IF REQUIRED * • • * •• ***.******* •• * 

X 
*****J3********** 
*EXCPRT HC* 
4-*-*-*-*-*-*-*-* * READ * * VOll * * LABEL .. 
***************** 

X 
*****K3********** * • * SET UP TO * * READ FOR.f4AT 1 * * LABEL * 
* -***************** 

x 
**** 

* * .. 84 * • * .*** 

ic * .... • • 
- A!) *' • • 
**** 

**** * * * B4 * • • **** 

X 
*****84********** * seT UP TO * 
• I SSUE MESSAGE' .. 42011 * * IF REQUIRED * 
* • *.*************** 

X 
*****C-4********** *EXCPRT Me* 
*-*-*-*-*-*-*-*-* * READ * * FORMAT 1 * .. LABEL • 
***************** 

ic 
*****04********** * HOV E BLOCK * * RECORD AND * * LENGTH TO * * DTFIS * * TABLE * 
***************** 

X 
****ltE4********** *MOVE SlOCK lNG.* 
*OVERFLOW DATA, * 
*BLOCKINb FACT •• 
.AND It.40EX ENTRV* 
-LNG TO SAVE AR.* 
***************** 

X 
***·*FJt.********** .. HOVE FORMAT 1 * * KEY LOCATION * * TO DTFIS * * TABLE * * (2 BYTES) * 
******»******.** 

X 
*****G4********** 
• * : REIST FMkMIY 2 : 
* LABEL * * • *-.************** 

X 
*****H4********** 
• SET UP TO • 
• ISSUE MESSAGE. * 42021 .. * IF R£:QUIRED ... · -***************** 

X 
*****J4********** 
*EXC.PRT Me* 
*-*-*-*-*-*-*-*-* * READ ... '* fORMAT 2 * .. lAbEL ... 
**.********** •• *-

x 
**** 

• * • 85 .. 
* * * •• * 

**** 
* * * AS * 
* * **** 

X 
.****AS*******.** *MOVE PRIME I)ATA* 
.UPPER LIMIT Tu * 
*OLD PRIME DATA * 
.UPPER LIMIT IN * *OTFIS LOAD TAb •• 
*********-******* 
**** • 

* '. ,.. 8~ *.x .. 
* *. **** • CMTBlO X 
*****B5*********· 
* * ... STORE: * * ReCORD ... 
.. LtNGTH * 
* • 
***************** 

i< 
****.C~****"***** * GET BLOCK ... * LENGTH AND * * RECORD * * U:NG TH FROM * * DTFIS TAl:)lE: .. 
* ••• *******.***** 

x 
***** *Me ... .. B1* 
• * • 
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Chart MB. $$BOI807: I8~M Cpen, Phase 7 (2 of 3) 

*"' ••• 
.MA '" * C5* o 0 

o 

x 
.*. CLOSERR 

Bl *. *****62********** .* *. '" seT UP * .* RCO o. YES * TO ISSUE 0 *. LNG EQ .* ........ X. MESSAGE '" *. 0.* '" 42631 * *..* * * *. .. * ****** *********** * NO 

x 
:·6t~~b~*:t6~:**: 
• LNG BY RCO 0 
'" LNG TO GET ... 
• BLOCKING 0 
III FACTOR * * •••• * ••••••••••• 

X 
*****01********** OSTORE BLOCKING * 

MSGRTNE 

• *.*C2.! ........ * 
: ~~lc~ : 
11 $$BOMSGI * 
••• ******.*.*** 

LOADUP 
*****02********"* >HOVE NUMBER OF > 

.* •• 
• 0 
.. 83 .. 
o * ••• * 

CMTBLD4 X 
*****B3********** "MOVE LAST PRIME' * DATA Reo AOOR .. * FROM FORMAT 2 .. 
" LABEL TO • 
" DTF IS TABLE • 
*.*.*** •• ** •• ** •• 

X 
*.*·*C3********** 
• MOVE PRIME " 
: ~~6Aly~A~~6~x : 
*LOWER LIMITS TO* 
• DTFIS TABLE • *.* ... ****.* •• *** 

x .0. 
03 *. • * *. 

OUTRTN 

***** 
*Me * *' J3* 
* * • 
x .'. B4 *. **85******* .* *. * TURN uN • 

.' LOAD '. YES "CREATING FILEO 
•• X.. CREATE •••••••••• x* INDICATOR IN * 

• ••• • • * 64 * • • **.* 

*. FILE .* • OTFIS TASU:. * 
*..* * *' * .• * ****** •• *** 

• NO 

:X •••••••••••••••••••••••• : 
X 

OUTRTNE .*. FUEPRT .* . 
C4 *. e5 *. .* *. .* *. .* DAse •• YES .* LOAD *. NO *. FILE PROT .* •••••••• X*. TYPE .* .... *. SW ON .* *. FILE .* 
*..* *..* * .• * * •• * * NO * YES 

x .'. 04 *. .* OASO * • 
X 

*****05********** * SET UP TO * 
.. FACTOR IN .. * BYTES FOR * .* ADO *. YES .* FILE PROT *'. NO .. RETURN TO * 
.. OTFIS * 
.. TABLE .. 
o 0 

******.********** 

x .0. 
Et *. .* *. .* LOAD *. YES o. CREATE .* •••• *. FILE .* *. .* * •• * • NO 

X 
*****Fl********.* * Move .. 
.. NUMBER OF .. * INoex lEVELS .. 
.. TO .. 
• OTFIS TABLE • 
***************** 

X 
*****Gl********** .. MOVE ADDR Of .. 

:lNL °t~~ mT iN : 
'OATA TRK IN CYL' 
• TO OTFIS TBL * ... * ••••••••••••• 

X 
****.Hl********** .. MOVE HIGH Reo .. 

: °Mi'C ~~R~O : 
• UNSHRb TI TRK • 
.. TO OTFIS TBl * .... "' ... "' ....... . 

x .*. 
J1 *. •• Reo •• 

x ** •• • • 
• B4 • " . .... * 

• "'NO. ON TRK *. NO 
'. INDEX TRK EQ ." •••• *. ZERO .* *. .* * .. * 

" YES 

X 
.****Kl********** * MOVE HIGH RCO * 
*ON MIICI TRK TO' 
"HIGH RCO ON Tl * 
• TRK AREA IN * * OTFIS TSL • • * ..... * •• ** ...... * 

x •••• • • 
• 83 • • • .* .. 

x .**. • • * 83 * o • 
**.* 

:I~~~~E~~ ~~~l~ :)( .. : •• TYPE .* •... *. * ~P~b~N S~~E~* .* •••• 
> LOAD TABLE • .* ........ * .... **. 

X 
*****ez**.******* 
0HOVE PO RECORD' 

:Y~~lATO~T~l~~ : 
'FORMAT 2 LABEL 
oTO DTFI STABLE • 
•• *.*.*.** .. * ••• * 

X 
*.***F2**."****· 
• HOVE ADORS OF • 
:L~~fR Ih ~A6~I : 
'FORHAT 2 LBL TO' 
• DTF IS LOAD " **.** •• ** .... ***. 

X 
·**·*G2********** *MOVE PO Reo FMT* 
*LNG FROM OTF 1 S * * TBL TO CCW • 
o FLDS IN OTFIS • 
• LOAD TABLE • 
**************.** 

". FILE .* *. .* * .• * • NO 

x .'. 
E3 ". .* *. • YES.* LOAD *. 

• ••••• *. FILE .0 
*. .* ... .* 

* •• * o NO 

RETRVE X 
***.*F3********** * MOVE TAG * 
• DELETION * 
: OT~p~NlEf~VE : 
* TABLE • 
****** •• * ..... * •• * 

x x .*. .*. 
H2 *. H3 *. •• *. .* *. .* WAS o. NO YES.* iOAREAR *. *. FILE .* •... X •••• *. FROM OTF •• *. CLOSED .* *. EQ 0 •• 

* .••• *.* x * ••..•.• 
* YES **** • NO 

X 
**J2******* • TuR~ OFF • 

* CLOSE BIT • * IN FORMAT 2 * 
• LABEL * 
" " **********. 

X 
*****K2********** *EXCPRT Mt* 
*-*-*-*-*-*-*-*-* * WRITE * * FORMAT 2 * * LABEL * ** •••• ********.* • 

• * * 84 * • > 
*.** 

X 
*.***J3******.*** 
,. JlliOvE /IIO~Fi RST • 
• OVFL RCD * * REFERENCE * 
.COUNT TO DTFIS • 
• RETRVE TABLE • 
***************** 

X 
*****K3********** *SKI P32B M'* 
*-*-*-*-*-*-*-*-* 
• CHECK FOR * 'CYLINOER INDEX. 
*IN CORE OPTION *' 
****** •• *****.*** 

: ......••.......•........ x: 
X 

**** 
" 0 * 84 * * • 
**** 

x 
***** 
*Me * • Bl· . " 

* ADDUPT 

*. .* * .• * o YES 

X 
**E4******* • TURN ON • * OASO FILE * 

• PROTECT SW " * FOR OPEN * * MONITOR * 
*********** 

· . .x ••••••••••• 

X 
OUTRTNZ .-. 

Fit *. .* *. •• LOAD *'. YES *. TYPE .* ••.• *. FILE .* *. .* * •• * 
" NO 

X 
*****G4********** * • 
• SET UP TO * -FETCH $$BOISOB • • • " . ***************** 

MTRGET 

· . • x ••••••••••• 

X 
****H4********* * sve 2 * *' FETCH * 

• $$BO[S08 * 
***.*.********* 

* $$60IS05 * * AFTER EXEC * * OF $$BOF LPT * 
***************** 

:X •••••••••• : 

FILEPRT2 X 
**·*E5** •• • •• ** * SVC. .2 * • FETCH 0 * $$BOFlPT * 
*************** 
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Chart Me. $$801807: 18~M Open. Phase 7 (3 of 3) 

••••• .Me .. 
.. 03* •• 

* 

ADOUPT X 
*****el********** 
.MOVE PRU"E RCD .. 
*CNT AND STATUS * 
.. INDIC FPOM .. * FORMAT 2 LBl .. 
.. TO OTF T Bl .. 

***************** 

it 
*****Cl*********. 
.. Move FIELDS .. 
.. 022-025 FROt.t .. 
.. FORMAT 2 LaL .. 
.. TO !)TF TABLE .. 

• * •• ******.******** 

X 
·****Dl********** .. MOVE NO. OF .. 
.. iNDEPENDENT * 
.OVERFLOW TRACKS. * TO OfF TABLE ... 

• * ***************** 

X 
1********** OVERFLOW' 

o COUNT .. 
FORMAT 2 ... 
El TO .. * OTF TABLE .. ••• * ••••••••••••• 

X 
***.*Fl*********· • MOVEC R* * OVERFl A * 
.. COUNT * 
.FORHAT 2 TO. 
.. OlF TABLE .. 

***************** 

x .*. TKHlOCHK ••• 
G! *. G2 *. .* *. .* * • 

***. • • * A3 * 
• * ... * 

SKI P32 X 
*.***A3********** * MOVE OVERFLOW • * EXTENT LIMITS * * FROM SAVE * 
• AREA TO • 
• OTF TABLE * .*.*.**** ••• ***** 

X 
*****83********** 
* * *GEr ADDRESS OF * 
• KEY POSITION • * IN IOAREAL * * • *.** •••• *.****.* .. 

X 
*****C3*·******** * STORE T * * AS AD • * OAT ON * * OF L * * IN LE • *.** ••••• 

x 
**.* *03 ******* •• * 
.SK[ P32B M('* *-*-*-*-..... -*-*-* 
• CHECK * 
• ADDRESS • 

• * ******.***.** ••• * 

X 
SKI P32A .*. 

E3 *. . * *. .* FILE '. YES *. TYPE FOR .* .... 
*.AOO ONLY .* *. .* * •. * * NO 

X 
*****F3********** * MOVE TAG * 
*OELETION COUNT * * fROM FORMAT 2 * 
*LABEL TO DTFIS * * TABLE * 
.**.**.*** •• **.** 

X 
*****G3*****·**** * GET ADDRESS * . * WAS *. NO .* TRK *. NO * OF lOAREAR • *. FILE .* ...... .o .. .oX.. HOLD •••••• *. CLOSED .* *. SPEC .* *..* *..* * .. * * .. * .VES • YES 

X *.HI······· .. TURN UFF * * CLOSE BIT * * IN FORMAT 2 * * LABEL * • • *** •• ****** 

X 
*****Jl********** 
*EXCPRT ~C* 
*-*-*-*-*-*-*-*-* 
* WRITE * * FORMAT 2 * * LABel * 
**.************** 
**** · '. * Kl *.X. · '. **** X IOCOMPAR .*. 

X 
*****H2********** * LOAD * * MESSAGE 691 * * FILE OPEN * * FOR AOD * • • ***************** 

X 
****J2********* * SVC 2 * * FETCH * * $$BOMSGl * 
*************.* 

Kl *. *****K2********** . * *. • PUT NEW OVFL * . * NEW *. YES * LIhtIT INTO * 
* ••. OVt~~i~W .*.* •••••••• x: R~tij~DDXbk : 

*..* * * * •• * ***************** • NO 

: ••••••••••••••••••••.••• X: 
x 

**.* * • * A3 * 
* * **** 

x 
**.* * • * Kl * * • 
"*** 

* FROM OTF IS * * TABLE • * • *.*.***.****.**** 

x . *. 
H3 *. . * *. • * RAN~OM *. Nu • 

•• RETRIEVAL .* .. .1(.. 
*.. SPEC .* 

*. .* * •• * * YES 

X 
*****J3********** * MOVE NONFIRST * 
*OVFL REt COUNT * * FROM FORMAT l * * LABEL TO * * DTFIS TABLE * 
*******.********* 

:X •••••••••• : 
X 

*.**. *M8 * 
• 84' * • 

* OUTRTN 

***·A5.* •• ••••• * $$BOIS07 • * SKI P • * SUBRoun NE • **._*.** ..... * 

it 
SKIP328 ••• 

B5 *. .* CYL. •• .* INOEX IN *. NO *. CORE •••••• *. OPTION •• *. .• * ••• 
• YES 

X * ••• *C5." •• * •••• * MOVE CYL • * INDEX AOORESS * * INTO OTF • * TABLE • 
* * ••• * ............. . 

:X •••••••••• : 

it 
···.05·**··**·· • • *' RETURN *' * • ** ••••••••••• *. 

•••• e 5* •••••••• 
* $$BOIS07 * * INPUT lOUT PUT * * SUBRoun N e * • ••••• ***-* •••• 

EXCPRT X 
*·*··F5**** •• *·** * MOVE • 
• LOGICAL • * UNIT • 
• TOCC8 • 

• * *** ••••••• *.* •• ** 

***GS*~** •• ***.* 
* * 

• 
••• *.***.*_.***.* 

• •••••••••••••••••••••••• X: x 
.****H"'t*****.**** H5··· •• 
* * • * .. * * • *. SVC 7 • * NO .* 110 * . * * WAIT • *X •••••••• *. COMPLETED .* 
* * * * •• .* * *' * *' *..* **.**.*** •••• **.. *. .* 

• YES 

it .*. J5 *. .* ENO *. 
YES.* OF CYL *. ...••...•....•.••• *. OR NO Reo .* 

•• FOUND •• 
*. .* * •• * 

• NO 

X it 
**.*K4** •••• * •• ··**KS··******* *' SVC 2 • * RETURN • 

• FETCH * * TO CALLI NG * * $SSOMSGI *' • ROUTINE • •• *.****.* ..... ************ ••• 
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Chart MD. $$B01808: 

****Al******··¥ · . ". $$601508 ". • • 
*************** 

X 
*****61 ********** ". GET ". 
". POINTER TO ". 
". START OF ". 
". OTF TABLE ". • • 
***************** 

X 
*****Cl ********** 
". GET * 
... DISPLACEMENT ". 
* OF PART 3 OF ". 
". OlF TABLE ". 
". FROM PART 1 ". 

***************** 

X 
*****01 ********** : A8~~~~~A6~ : * CYL IN-OEX IN ". 
". CORE S Eel ION ". 
". OF orF TBl * 
***************** 

X 
*****El********** ".". svc 26 ".". 
".". PERFORM ".". * *PROTECTION ". * 
: 5~E8~FO~A~C~~ : 
***************** 

x .' . 
Fl * 'It 

~* *. 
NO .* CYLINDER :fF .. ..... *. INDEX IN .* 

*~ * .. ~~~e .. "* 
* •• * ". YES 

X 
**G 1 ******* • TURN ON • * FIRST TIME ". 

". THROUGH ". 
*TRAN.S lENT 3lT* 

*!~*~~~*!~~* ". 
. . 
.............. eX. 

1S~M Cpen, Phase 8 (1 of 2) 

MODOK 

**** • • * G2 ". 
* • 
**** 

x 
:****H(!~t~******: 
• ADORE 55 AND * 
". S lZE OF '* 
". lOAREAl ". 
• * 
***************** 

x 
**** • • * C3 '* * • 
**** 

x 
***** 
*ME * * 63* • • • KA.PUT 

**** • • * C3 '* · . **** 

X 
*****C3********** * SAVE * '* REMAINDER * * OF PRE\( IOUS .. 
* DIVISION * · . ***************** 

X 
*****03********** * CALCULA!:; * * SlARl Of '* 
• CCW BUILD '* * AREA IN DIF .. 
.. TABLE * 
***************** 

X 
*****F3********** * ADD 10 fO " * stART OF * 
• cew 8VIlD • '* AREA * · . ***************** 

:x •.•.••••.• : 

x .'. 
H3 *. .. * NO. * .. 

.*OF BYTES TO*. NO *. SI-4IFT GT .. * ..... 
... REMAIND'ER •• 

*., -* * .. * * YES 

x 
:*¥'·st~~:A,CT·~··: 
• ONE FROM • * MAX IMUM 'NO. ~ *' Of> PRtME PAtA -* * ReDS IN CORE * 
***************** . . .x." ............. ~ 

BUM Pl X 
*****K3********** 
: ceIl : 
.. ON * 
* W '* 
:***~~~~ ****! 

x 
**** • • * C4 * * • :If*** 
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**** . . 
* (4 * • • **** 

X 
*****C4*.******** * STORE ADDRESS * * OF WRITE * * CCW CHAIN *' * IN OlF TABLE * · . ***************** 

X 
*****D4********** *' STORE MAXIMUM *' 
,. NUMBER OF * 
*' PRIMe DATA * 
.. ReDS IN CORE ,. * IN OTF TABLE * 
**'********'******* 

X 
*****E4********** .. CALCULATE '* 
: INA~?fSl~~fE : * ADDRESS Of *' 
*READ CCh CHAIN *' 
***************** . . 

~ x ................ . 

BUILDl X 
*****F4**'******** *' BUILD CCW * 
: l~Mrtm : 
* eQUAL * 
* * ***************** 

X 
*****G4********** • • 
"" BUILD CCh * *' TO TIC * * TO *-8 '* 
• * *'**************** 

X 
*****H4********** * BUILD CCW *' 

TO TIC TO * 
START OF * 
READ eel< * 

* CHAIN * 
***************** 

........... J4.a******** 

., BUILD CCW * 
: t~E~Rl~B : 
* DATA * • • *********;:******* 

X 
*****K4********** * ADO 24 TO * 
.. POINTER TO * 
* CC\<Ii B-UlLD * *' AREA * 
• * :t:**************** 

x 
**** * • 

.. 05 * 
* * **** 

**** • • .. 05 * • • 
**** 

X 
*****05********** * SU6TR ACT UNE *' '* FROM MAXIMUM '* 
* NUMBER of * * PRIME DATA * 
*RECORDS IN CUKE:* 
***************** 

x 
:*~~t~l~t:~t!:**: * MAXI M\.lM. NO. * '* OF PRIME DATA * 
: R28~EIN : 
***************** 

X 
*****(,5********** 
!s~~~tg ~5~N~~ - t * FIER; EQUAL * * THF PRIMf '* 
* DATA AkEA '* 
***************** 

X 
*****H!>********** • • : ,gJ~ycCy~ : 
.. *-8 * 
* • 
***************** 
**** *ME *" • *' C1 *.x. 
• * **** • BUIlD2 X 
**';'-**';5::::********* * BUilD (,cw .. * TO READ .. 
: C~~T bA~~Y : 

• • 
***************** 

X 
*****K5********** *' ADD 8 TO * * POINTER TO .. * CCW SUlLO .. '* AREA * · . ***************** 

ic 
***** *ME .. *' 81* * • • 



Chart ME. $$BOIS08: ISAM Open, Phase 8 (2 of 2) 

***** *MD *' * K5* • * 
* 

X 
*****81 *'*'******* *' *' SUBTR ACT * *' ONE FROM *' * MAXIMUM NO. * *' OF PRIME DATA *' * ReDS IN CORE * 
***************** 

x 
.* . 

Cl *'. .* *. .* MAX NO. *. NO 
*.OF PRIME DATA.* ..... 

* .. RCOS EQ 0.* 
*. .* * ... * *' YES 

X 
**Ql******* *' SET LAST >I< * READ CCW *' * FLAG BYTE * 

>I< TO ZERO *' . . 
*********** 

**** *MD *' .. 
,., Kl * .x. 
* • 
**** .. OUT X 
*****El********** *' RESTORE *' 
:10 POINTER TO * *' PART 1 OF *' *' DTF TABLE *' 
* • 
***************** 

X 
****1=1********* 

* SVC 2 * *' FETCH * *' $$901S09 *' 
*************** 

x 
***** *MD *' *' J5* 
• * 
* BU IlD2 

***** *MD *' *' G2* 
* * . 

KAPUT X 
*****B3********** *' GET CYlINOER *' *' INDEX lOG I CAL *' *' UNIT NUMBER *' *' FROM OSKXTN * *' TABLE * 
***************** 

X 
*****C3********** *' SET UP TO *' *' ISSUE *' *' MESSAGE * *' 42721 *' • • ***************** 

X 
****03********* * SVC 2 * 

* FETCH * 
* $$BOMSGI * 

*************** 

Charts 317 



Chart MF. $$BOIS09: ISAM Open, Integrity Phase 1 (1 of 3) 

****Al********* 
* * ... f ot BOTS09 * • • 
*************** 

X 
*****81********** * RELOCATE ... * ADDRESS DF 0 
'" CCW CHAIN '" 
'" IN cee ... o 0 

***************** 

RElOCATr: X 
*****Cl********** 
'" RELOCATE ... 
... CCW'S RY ... * ADDING RELOt ... * FACTOR TO * * CCw ADDRESS '" 

***************** 

x .'. 
n! "'. .* *. • * RETRVE *. YES *. DlF ...... .. *. TABLE .* *. .* * •• * o NO 

OASDCELL X 
*****El********** 
: ~9~iTR1~~~~iD : * TO MAX! MUtoiI '" 
... LIMIT POINTF:R * 
• * 
***************** 

X 
TEST IND .0. 

Fl *. • * DOES *. 
NO .* FILE HAVE *. 

••••• INDEP OVFLOW .* 
x 

***** *MG * * K5* 
o * . 

EXIT 

*. AREA ... 
*. .* * •• * * YES 

X 
*****Gl********** 
o * oGET INDEPENDE~T* * OVERFLOW AREA * * lOWER LIMIT ... * • 
***************** 

X 
*****Hl********** 
*GErM htH* 
*-*-*-*-*-*-*-*-* '" GET LOGICAL '" 
'" UNIT AND CELL '" 
*NO. FOR EXTENT * 
***************** 

x 
***'" * • 

'" A3 * * • 
**"'* 

x 
**** • • * E4 * o • 
**** 

* REFERENCES 
TO MFE4' 
MGC5, MGK5 

**** * • 
'" A3 * 
• * **** 

x .'. 
A3 *. .* *. 

NO.' FILE '. •.•• *. CLOSED .* *. .* *. .:0-* •• * :0- YES 

x . '. 
83 *. • * LOAO *. 

• 0 CREATE OR >. YES *. NEW OVFL .* •• oo. *. EXTENT .* *. .* * •• * * NO • *** *MG'" • * G1 *.X. · . . • "'*** x • TESTLOAO .*. 
C3 *. 

· .* *. .YES.* OTF *. x ••• *. TYPE INCIC .* 
x 

**** • > 
* E4 * • • **** 

*. LOAD .* *. .* * •. * o NO 

x .*. 
03 *. 

oo* * . 

x 
***** *MG .. * 61* • • 

* 

.* WAS *. YES *. FILE .* .... *. CLOSED .0 
*. .* * .• * • NO 

X 
*****E3******** ** * MOVE LAST ... 
> I NOEPENDENT • * OVERFLOw * 
• EXlENT LIMIT * *TO SEARCH ADDR * 
***************** 

x 
***** *MG * * C4* • • 

* 

**** * • * 84 * • 0 
**** 

x 
.> • 

64 *. *.***B~*.******.* .* *. • SAVE ... .* END *. NO *IN SEEK H .. 
* .•• OkEl~~~~T.*.* •••••••• X: AO~~~ : 

*..* * SUBRO * 
*oo oo* ******** **** tr YES 

x 
00 IT .*. 

C4 *. .* *. .* WAS *. YES *. EXTENT .*.oooo. 
'.INCREASED.> 

*. .* * •• * • NO 

x .'. 04 *. .* *. 

x 
***** *MG * * 82· • > 

* SETNEW 

.* INDEP *. YES *oo OVERFLOW .* •••••• 
*.AREA FULL •• 

*. .* * •• * • NO 

**** · . . * * *.x. 
• * **** • cXIT2 X 
***** E4********** 
• GET AODRESS 0 

X 
*****C5.********* *ADDROUT MHO 
*-$-.-....... *-41-.-* * UPDATE • 
• CYLI NDER * 
• NUMBER * ***************** 

X 
*****05 ********** * SET RECORD * o NUMBER IN 0 
• SEEK/SEARCH * o ADDRESS 10 • 
o • 
**********-**.**-.-.* • > • • .x* G3 * * 0 

**** 
*****E5*·***··.·. * MOVE OVfL • 

• OF SYSTEM > . * UPPER LI MIT 0 
•• X> COMMUNI CAlION • * REGION * • • • ***************** 

••• x* TO lAST • * INDEP OVFl * * RCD AOOR AREA ... 
.**************** ** •• • • * E4 * * > x 

X 
*****F3********** * SAVE INIT IAL > * COUNT IN ... 
*SEARCH ADDRESS '" * FOR READ * • • 
***************** 
**** * *. * G3 *.x .. 

• * **** . SCAN X 
*****G3*******.** * > * GET ADDRESS • * OF cea * * > 
* * ***************** 

DOlO X 
***H3************ SVC 0 

'" SEARCH fOR 
EOF 

RECORD 

***************** 

••••••••••••••••••••••••• X: x 
*****J2********** J3·*" •• * ... ... * •• *. ... * sve 7 *... NO.* I/O "'. ... * WAIT * *x •••••••• *. COMPLETE .* 
* * * * *. .* ... * * ... *..* ***************** *. .* * YES 

x .*. 
K3 * • • * *oo .* EOF *. YES *. RECORD .*oo ••• *. FOUND .* *. .* * •• * x * NO 

.*** 
X 

**F4******* 
.. TURN OFF * * UNIT -* EXCEPllON * * BIT IN cee * • • 

*********** 

x 

.*.** *MG • * C4* .. 
* CALC+6 

.*. EXIT3 
G4 * • • * *. ****G5*******·* .* HORE *. YES * Svc 2 * *. fILES TO .* ••••.••• X. fETCH * *. OPEN.. * $$BOPEN ... 
*..* ********.****** * .• * o NO 

X 
*.H4******* * TURN OFF * * OPEN BIT * * IN SYSTEM * 

*COMMUN ICAllONO * REGION • 
*********** 

X 
****J4********* * SVC 11 -

- TO PROBl EM • * PROGRAM * 
************** .. 

X 
****K4********* * sve 2 * * FETCH * * $$BOIS10 * 
**********.**** 

**** *MG * * A5 * ••• o 0 • 
**** x .*. 

H5 *. 
oo* *. 

NO.* FILE *. 
•••• •••• CLOSED .* 

*oo .* *. .* * .. * 
• YES 

X 
*****JS********** 
* * * RESET * * CLOSE * 
• MONITOR 0 • • ***************** 

x 
**** 

• 0 • E4 * 
• 0 **** 

x 
***** *MG * * J1* > • 

POINT 

**** 
• * * 84 * • • **** 

* 
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Chart MG. $$BOI809: I8AM Of en, Integrity Phase 1 (2 of 3) 

••••• *MF * 
• 83* 
* * * 

* •••• 
*MF * ,., C4* 

* * * 
LOLIM X SETNEW X 

*****&1·········· III MOVE OVERFLOw. 
* LOWER * * LIMIT TO * 
* SEEK/SEARCH * 
* ADDRESS * ••••••••••••••••• 

·····S2*********· *AOOROUT MH* 
*-*-*-*-*-*-*-*-* 
• UPDATE * * CYLINDER ,. * NUMBER * * •••••••••••••••• 

:x .•....••..•••..•.•••.•.. : 
WR ITE X 

·**·*el ******* ••• 
* * * SET UP CtB * * TO WRITE * 
• EOF RECORD * 
* * •• ** •••••• ** ••••• 

x 
*****01********* * * ZERO RECORD * 
,. NUMBER IN * * SEEK/SEARCH * * ADDRESS * 
* * ***************** 

X 
***E 1 *.* •••••• * •• 

WR~¥~ ~OF 
,. RECORD * 

* ... **.* •• ** •• _ ••• 

:x .....••....•........•.... 
X 

FI-·· *. *****F2*** ••• ***. 
.* *. * * * • .* 1/0 *. NO * * svc 7 •• *. COMPLETED .* ........ X.. WAIT * ,. *. .* * ,. * ,. *..* ,. ,. * * •. .* ....... *** •• ** •••• *' yes 

x • *. 
Gl *. 

•• NEW *. 
.*INDEPENDENT*. YES *. OVERFLOW .111 •••• *. EXTENT .* *. _. 

* •. * * NO 

x .*. 
HI *. .• *. 

x * •• ** 
*MF * * C3* • * • TESTLOAD 

.* LOAD *. YES *. TYPE .* •... *. DTF .* *. .* * •. * • NO 
***. *Mf. • * K3 *.X. 
* • *.** . POINT X 
*****Jl********** * GET POINTER .. * TO MAX IMUM * 
• LIMIT AND • 
• CURRENT * 
• ADDRESS * 
*.******.*****.** 

x 
• t. 

Kl •• .* FIRST *. 

x 
**** .. . 

* J5 * 
* * **** 

.:* I~5~~~HD~~T*:*~~ •• *. OVERFLOW .* *. .* * •• * • YES 

x 
**** • • * C3 • * t 
**** 

x .*.* 
* * * A4 * 
* * **.* 

**** 
* * * A4 * * • 
**** 

••••••••••• X: 
:OELREM x 

*****A4********** 
.. DE E * 
• C T * .. A S * 
* P R * * BV a * 
***************** 
**** 

• *. * 84 *.X. * • • **** • 
.~ALC X 

*****B4********** * SET AST * 

**** • • * A5 * • • ***. 

X 
NEXTPHAS • *. 

AS *. .* *. NO.* LOAD * • . .• *. DlF .* 
x 

***** *MF * * H5* 
* * • 

*. .* *. .* * .• * • Yf:~ 

X 
CHKSTAT .*. 

B5 *. .* *. * INO ENT * .* fILE *. NU * OV * *. CLOSED .* ...• 
**** 

* * * C3 * 
* * **** 

x .*. 
C3 *. .* AT *. 

• *INDEPENDENT*. YES • *. OVERfLOW .* ••••.. *. LOWER .* *.LIMIT.* * .. * *NO 

POINT4 X 
*****03********** * DECREASE • * CURRENT * * ADDRESS • * POINTER * * BY ONE * 
****************. 

x .*. 
E3 *. .* CCHH *. 

.*OF CURRENT *. YES 
•• ADDRESS .* •... *. ZERO .* *. .* * •• * • NO 

X 
****.F3********** * HIGH * 

x *".*. * * * 64 * * • 
**** 

.RECOR ESS * 
• (CHHR) * 
***************** 
*.** * * •• REFERENCES * * * .X. TO M(,C4: * * MFD3, MFE5 
**** X 
*****C4********** 
• seT UP * * NEW liI * OVeRFLO~ • 
• UPPeR * 
• LIMIT * liI***.**.********* 

X 
*****04********** * MOVE LAST * 
• INDEPENDENT * 
*OVERFLOW RECORD*' 
• TO OVERFLOW * * LUwER LIMIT * 
***************** 

X 
*****E4******·*** *' COM E * * NUH * 
• OF LS * * AND S. 

• * ***************** 

x .*. 

*. .* *. .* * .. * * YE~ 

X 
*****C5********** • • * RESET • * CLOSE * * MONI TOH. * * • 
***************** 

x 
***** *MF * * E4* • * 

* EXIT" 

X 
****E:!l ********* * SVC 2 • * FETCH • * $$60IS10 * 
*******.******* 

F4 *. *****F5********** .* *. * Sf:T UP TO * * NO. * 2311 .*PRIME DATA *. 2314 * CALCULATE * 
*OVER TRACK * .•• *. ON 2311 OR .* •••••••• X* NUMBER OF * ..•• 
• TO CENT * 
*ADDRESS POI NTER* 
*****.* ******** 

•••• •••• ••• X: x .*. 
G3 *. .* IS *. 

x 
.*** • • *' J5 *' * • 
**** 

*. 2314 .* * 2314 TRACKS * 
*. * •• *.* :***.**.*.*.****: X 

* NO **** 

x .* • G4 *. *****G5***.****** •• *. * COMPUTE * 

• * * J~. * • 
**** 

•• ADDRESS •• NO .* PRIME *. NO * NUMBER UF * *. CHARACTER .* •••. *. ZERO .* 
*e .* * •. * * YES 

X 
*****H3*******·** * REPLACE * * ADDRESS • * CHARACT ER * * WITH MAX * * LIMIT' CHAR. * 
***************** 

X 
**·**J3·********* * SUBTRACT * * ONE f=ROM .. * MAX LIMIT * * AND CURRENT * * ADDR POINTER~ .. 
***************** 

x .". K3 *. • * LAST *. 
• NO.* CHAR IN *. •••• •• CURRENT ADOR .* *. TESTED ... 

*. .* * •. * .. YES 

x 
**** • * * A4 • . . 
**** 

x 
***. * * * A4 * 

* * .**. 

*. DATA ON .* .......• x* CVLI NOfRS * *. 2321.* * fOR 3330 * 
*..* * * * •• * ***************** * YES 

X 
*****H4********** 
• * * COMPUTE • 
• NUMBER OF * * SUBCELLS * • • ***************** 

x 
*** **J4**.******* 
• * *' COMPUTE * 
• r..UMBER Of * * STRIPS * • • ************ ••• *. 

X 
*****H5********** 
* * * SET PROPER * * DEVICE * * CONSTANT * 
• * ***************** 
**** • * ". * J5 •• x. 

* ". **** X 
*****J5********** * CALCULATE * 
• NUMBER OF * * TRAC KS AND * * STORE: RESULT * '* IF RE:QUIRED * 
***************** 
**** 
*MF * • * fl *.X. 

• * • **** X x EXIT .* . 
*** **K 4***** ***** K5 *. 
* * .* •. * COMPUTE * Yes.* LOAD *. * NUMBER OF • . .. *. CREATE • * * CYL INDERS * 
• * **********.*-* ••• x 

x 
**** 

* * * J5 * * • 
**** 

•• *** 
.Mf '* 

EXIT2* E4* •• 
* 

*. .* *. .* * •. * * NO 

x 
**** 

* " * A5 * " . 
**** 
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Chart MH. $$BOIS09: ISAM Of en, Integrity Phase 1 (3 of 3) 

****AI**"'*****" * io$BOIS09 * 
'" GET ADDkESS '" * SUBROUTINE '" 
*************** 

GETt04 X 
***** B1********** '" GET RELATIVE '" 
'" ADDRESS OF '" 
'" DSKXTN '" 
'" TABLE '" • • 
*"'*"'***"''''******** 

X 
*****e1********** 
'" USE EXTENT '" 
*SEQ NO TO POll-H* 
• TO ENTRY '" 
'" IN DSKXTN '" * TABLE '" 
***************** 

X 
*****01********** 
'" MOVE '" 
'" LOGI CAL '" 
'" UNtT '" 
'" TO cet:) * • • 
***************** 

X 
*****El********** 
'" MOVE CELL '" 
'" NUMBEP (B8) '" * TO SEEKI '" 
*5 EAf!CH ADDRESS '" • • 
*****"'*******"'*** 

X 
****Fl********* * RETURN '" * TO CALL ING * * POUTlNE * 
*************** 

320 DCS/VS LIOCS Volume 3 ~AM and ISAM 

****A4********* 
'" $$60IS09 '" 
,.. ADD * 
'" SUBROUTINE * 
********"''''**'''** 

ADDRUUT X 
*****64.*.******* * bET * 
'" MAXIMUM '" 
'" LIMIT '" 
'" POHoITER * • • ***************** 

X 
*****C4********** * GET * * CURRENT * * ADDRESS * 
.. POINTER * • • 
***************** 

............ x: 
:ADULOUP .~. 

04 *. .* IS * . • * CURRENT *. NO *. BYTE AT .* .... *. MAX .* *. .* * •• * • YES 

X 
*****E4********.* * SET ,.. * CURR ENT .. * BYT E TO * 
.. ZERO * • • ***************** 

X 
*****F4********** • • * OEeR EASE * * POINTERS * 
• BY ONE .. • • 
** ********** *** ** 

x .*. 
G4 * • • * LAST * . 

• NO .* CHARACTER * • 
•••• *.IN eURR ADOR .* 

•• TESTED .* *. .* * .. * * YES 
:x ••••.•.... : 

AOOINCR X 
*****H4********** * ADD ONE * ,.. TO VALUE ,.. * OF CURR ENT * * ADDR BYTe * • • • **************** 

X 
*****J4********** • • ,.. UPDATE • 
• SEEK/SEARCH • 
• ADDRESS • • • ******.********** 

X 
****K4********* * RETURN * * TO CALLING * * ROUTINE * 
*************** 



Chart MJ. $$BOIS10: ISAM O~en, Integrity phase 2 (1 of 2) 

**** • • 
.. A3 * * • 
**** 

*.** * • 
• A4 * * • 

**** 
:X ••••••••••• 

PDSCHAGN X 
***43 *.********** 

X 
*****A4*******.** * UPDATE * ·*.*Al.*.** •• ** • • • SVC 0 

SEARCH FOR 
*. * SEEK/SEARCH * 

• $$801S10 • * • **.*.***.*****. 

RELOCATE X 

***·*al·········* .. RElOCAT E CCW .. 
.. AOOR IN eeB .. 
.. AND ADOR I~ .. 
.. CC\II CHAIN .. • • •• *************.* 

x 

* EOF RECORD .. .. _*. __ .••.. * •••• 

......................... x: x 
*****82********** 83" *. *. * .. .. .. .* * • .. * SVC 7 ,. * NO.* I/O *. *.. WA[T ,.. .x •••.••.. *. COMPLETED .* .. .. .. *' *. .* .. .. .. .. *..* 
*.*************** * ... * .. YES 

x 
• '. OASOCELL . ' . (1 *. *****C2******** •• C3 *. . * *. .. .. • * * • 

.....• * ADDRESS TO * * CONTINUE * * SEARCH * 
******** •••• ***.* 

**** • • * C4 * 
• * *.** 

........... X: 
:PDPOINT .~ • 

C4 *. .* * • • * PRIME *. YES .. seT DATA .. 
•• DATA ON DATA. ............ X. CELL LIMIT ..... . *. CEll.* .. .. 

.* EOF *. YES • *. seNSED ......... .. 
*. .* 

.* END OF *. NO *. CYLINDER .* •.•. *. REACHED .* *..* .. .. * •• * ........ ** •• ** ••• 
• NO 

x .'. 01 *. ***.*02.********-.* *. * .. .. .* PRIME ... YES .. seT .. x *. DATA ON .ltC •••••••• x. 3330 LIMIT ••••• *. 3330.* .. * *..* .. * *. .* •••••••••••••• * •• 
• NO 

x . '. El *. *** •• E2.*** •••• ** 
•• PRIME •• • • .. * DATA ON ... NO * SET HEAD '" •• 2314 OR •••••••••• X. LIMIT FOR * *. 2319 .* '" 2311 * *..* * • *. .* **.****.* ... ** •• * 

• YES :x .......... : 
:X ........................ : 

•••• · '. • Gl *.X. 

• * • **. . 

*. .* * •• * • NO 

X 
**03 ******. 

,.. TURN OFF * 
• END OF .. 

.. CYLINDER • * DETECTED * 
• SWITCH * 

.*"'** •• "'*** 

x 
.0 • 

E! *. .* * • •• END OF *. NO 

*. .* * •. * * YES 

X 
*****04********** * MOVE LAST * 
• HEAD NUMBER * * (HHJ TO lAST * * PRIME DATA * * ADDRESS * 
***************** 

X 
*****E4********** o MOVE HIGH 0 * PRIME DATA * 

x 
***.* 
*MK * 
• A2* * • • 

*. CYLINDeR .* .... *. REACHED .* * RECORD NUMBER * •... * TO lAST PR IME .. 
*. .* * •. * * YES 

x 
*.** • • * A4 * • • 

• OAT A ADORE SS • ***."' ••••••••• *** 

**.* 
CHKXTNT J. CHKUPL'IM .'. 

F3 *. F4 * • • * *. .* * . 

x * •••• 
*MK * 
• 82* • * • 

• * LAST *. YES .* END OF *. YES *. VOLUME OF .* .•.•.... x*. EXTENT .* .... *. OAT A .* *. REACHED .* 
*..* *..* * .• * * •• * * NO * NO 

x 

* •• * · '. * G4 •• x. • • **** . 

x 
*.** 

* * * C4 * 
• * **** 

SETLDG X .*. .*. PDUPPTR X 
G2 *. G3 *. .• *. . * *. NO.* LAST *. NO.* DATA *. 

**·**G4********** * SAV E COUNT * 
• CCCHHRJ IN * 

*****G5********** *AODROUT HH* 
*-*-*-*-*-*-*-*-* 

*.***G1.********* 
*GETM MH* 
*-*-*-*-.-*-.-*-* 
• GET EXTENT * * SEQ. NO. 1M) * 
• FOR SEARCH * 
** •• *****"'**** ••• 

••••• CYLINDER OF .*X •••••••• *. ON 2321 .* *_ VOLUME .* *. .* * SEEK/SEARCH -
• ADDRESS • ••• X: c~r¥~6~R : 

x , 
*****H1***·****** 
* * * STORE ADDRESS * * OF ceM IN eCB * • • 
• * ****.***.* •• ***** 

X 
**J1 ******* * TURN OFF * 

• CHAINING • 

x 
**.* • • * G4 • • • *.** 

*..* *... * .• * *- .* * YES * YES 

X 
CKP02321 .'. 

H3 *. .. .. • * LAST *. NO •• /; Y~~~B~~ o~ * ... ~.: 
*. .* . * •• * x * YES ***. 

: ........................ x: 
X 

• • 
• G4 ,. • • **.* 

*****J2********** *****J3***** •• **-* ,. * INCREASE * 
'" SET UP * * EXTENT SEQ. * * BIT IN CCW * •••• * CCHHR FOR *X •••••••• * NUMBER C MJ ,. 

• TO RCKOM • 

* •••• * ••• *** • x 
**** • • * A3 * • • *.** 

* NEXT VOLUME * * BY ONE * • * * • **.**.*******.*.. ****.*.***.* •• *.* 

x 
* •• * • • * G1 * . . 
**** 

* • ••••• *.*.******** 

X 
*****H4******·*** · . * SAVE LAST • * PRIME DATA * 
.RECORD AllOR ESS • 

• * *.**.***.* ••• **** 

X 
**J4******* * • * TURN ON EDt * • * DETECTED * •••.•• * SIo,jITCH * • * ******.** •• 

* NUMBER * 
***********.***** 

X 
*****H5********** · . • SET UP HR * 
,. FOR NEXT * 
• CYLINDER * 
• * **.*.****.****.** 

X 
*****J5********** 
* * * SUBTRACT ONE * * FROM RECORD * * NUMBER * 
• * ***************.* 

x 
**** • • * A3 • • * 
**** 
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Chart MK. $$BOIS10: IS~M C~en, Integrity Phase 2 (2 of 2) 

***** *MJ * * C4* • * 
* 

**** • • ,.. A3 * 
* * .**. 

X 
LSTPROAT X TESTSHRD .*. FUL.LTRK .*. 

*****A2*********. 
* * 

A3 *. A4 *. **A~******* .* LAST *. .* *. ,. ,. 
• SAVE LAST * ,. PRIME DATA '" 

.*PRIME DATA *. NO .* LAST *. YES ,. seT LAST * 
*.RCD ON SHAREO.* •••••••• x*. TRACK •••••••••• x. TRACK FULL ,.. * ADORE S5 ,. *. TRACK .. '" X,... FULL .* .. INDICATUk * 

* * *. .." ,.....* * * 
***************** * •. * * •• * *.*.******* * YES * NO 
**** *MJ" • * E4 *_X. 
* * .* •• x x 

**** . '. * B4 *.X. • • ***. • 

***. 
• >. * B5 *.X. • • 

**** -CHCKST .>. .*. 
&3 *. NuFUlTRK X 

**&4.****** 
l::XIT2 X 

B2 *. •• *. • * UNBLOC KED *. YES *. RECORDS .* .•.. *. .* *. .* * •.• * NO 

X 
*****C2********** 
• INITIALIZE • 
,. CCW TO READ ,. 
,. LAST PR IME: '* 
,.. DATA RECORD * 
* • 
***************** 

x 
**** • • * A3 * 

• > -* •• 

.* FIRST *.. .. 
.*PRIME DATA *. YES. *. TRACK NON- .* ..•. *. SHARED .* 

*.. .* * •. * • NO 

x 
.. *** • > 

'* 84 '* • • :tc*:tc* 

• • *TURN OFF LAST* * TRACK FUL l '* * JNDICATUR * • * 
*********** 

x 
**** • > 

* B5 * • • **** 

*****~5********** '* ('ET ADORE S5 * * OF SYSTeM * * COMMUNICATluN * * RE(:,IUN * • • ***************** 

X 
**'-5******* • * * TURN OFF '* 

.U/IIIT tXCEPTILlN • '* 81 TIN eca * * > 
*.********* 

x X X • X1T3 .' . 
***02************ SVC 0 

,. READ LAST ,. 
PR IME DATA 

RECORD 

***************** 

X 

··*·*E2··*·····*. • • ,. LOAD ,. 
,.. BLOCKlNG * * FACTOR • • • 
***************** 

X 
*****F2********** • • * ADO KEYLENGTH * 
*TO KEYLOCATIoN * * • > • 
************.**** 
**** · '. * G2 *.X. 

• * • • *** X 

**03******* • SET LAST • * PRIME DATA * .. TRACK FULL .... 
'* SWITCH '* • • ***.*****.* 

x 
*.** • • * BS '* 

• > **** 

COMPKEY .*. VALIDKEY 
G2 *. **'*'**G3*******'*** .* *. '* INCREMENT * .* KEY OF *. NO * I/O AREA :+: '*. fF· S .* ....... .o x* AOORESS BY • *. .* * LOGICAL REC • *..* * LENGTH * 

*. .. * ***************** * YES 

x x .*. .*. 
H2 *.o H3 * • . * *. .* * . • * ENTIRE *. NO NO.* END OF *. *. KEY OF .* .•.• X ..... *. BLOCK .* *. FF.* *. .* 

*. * ..• -. x *. * ..•. * 
* YES **** * YES 

X 
*****J2********** > > 
• SET * * STATUS * 
• TO ZERO * • • ***************** 

x 
'**** * • * BS * • • **** 

• • * G2 * > > 

**** 
X 

*****J3**·******* . . * SET INDICATOR * * BYTE TO LAST * * B LOCK FUll * • • ***************** 

x 
**** • • * A3 * • • ***. 

05 *. 
****04********* • '* * • * SVC 2 '* YES.* MORE *. '* FETCH *X •••••••• "'. FIl£:S TO .* * $$dOPE/II * *.. OPEN .* 
*************** *... * '*.o .o* 

• NO 

X 
**ES·****** * TURN OfF * 

'* '* OP§~s9~~ IN * * 
>CoMMUNICATlON> * REGION * 

*****'****** 

X 
****F 5********* * svc 11 * * TO PROBLE.M * '* PROGRAH .... 
*'************** 
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Chart NA. $$BCISOA: 

****Al*****···. * • * $$8CISOA .. 
* • 
*.************* 

X 
CLOSEA ••• 

81 •• 
.* *. YES.* RETURN *. ..... *. FROM TRACK .* * .... OLO OEQ .* *. .* * .. * * NO 

x .*. 
Cl *. .* *oo 

• "10.* HOLD *. x ••• *. SPEC IN OfF .* *. TABLE .* *. .* * .• * x .* .. * • * Gl * * • 

'* YES 

**** 
X 

**01****·** • • * TURN ON * 
... DEQUEUE FETCH .. * SWITCH * * • **********t: 

X 
****El****·**** 

.. SVC 2 .. 

.. FETCH * * $$8050C2 .. ••••• "'* •• "''''.* •• 

*.** • • ... Gl .. - . ••• * 

X 
*****Gl********** 
.. GET ADDRESS .. 
.. OF CAse LABel * 
*INFORMATION 1" * 
.. MAIN STORAGE .. 

• * * ••••••• * ••••••• * 

X 
*****Hl********** • • .. GET ADDRESS * 
... OF FIRST * 
.. EXTENT .. 

* * .*."' •• "'''''''***.*''' •• 

X 
*****Jl********** • • 
'" STORE * 
.. tCw ADDRESS * *' IN ceB * 
• * •• *.*.*.*.*.*.* •• 

x .*.* • • ... A2 .. • • •••• 

ISAM Close (1 of 2) 

.* •• * > * A2 * > • 
"' •• * 

SKIP04 x 
*****A2********** · " > RELOtATE > * ADDRESSES • * IN CCW'S * 
* -• *.*.********.*** 

it 
**··*82****·***** • • "SET UP lOGI CAL • * UNIT AND SEEK. * ADORE 55 * · " ** •••••••••••• * •• 

*****C.2*~******** * seT UP TO * 
• ISSUE MESSAGE> 
• 42061 IF * * REQUIRED ... • • ....... _ ........ . 

it 
*****02********** • • * SET UP TO * * READ VOL 1 ... * LABEL ... * • ** •••• ** •••••••• * 

it 
*****E2********** 
*EXCPRT NB* 
*-*-*-*-*-*-*-*-* * READ VOL 1 * * LABEL * • • _ •• *.* ••••••••• *. 

X 
*.***F2*******·*· • • 
*GET ADORE 55 OF * * VTae AND GET • * FilE [0 * * • ** •••• ** ••• * ...... 

X 
*****G2********** * • >SET UP TO ISSUE' * HSG 42011 IF * * REQUIRED * • • ** •• * •• ***** ••••• 

X 
*****H2********** *eXCPRT NB* 
*-*-*-~*--*-*-*-* 
• READ FORMAT 1 • * LABEL *' 
• * .*te* ••• * •• ***** •• 

X 
*****J2********** • • * SAVE POINTER * * TO FORMAT 2 * * LABEL * > • 
***.te.* •••• * ***** 

x 
**** • * * A3 * 

* -** •• 

** •• 
* * 
• A3 * • • 
**** 
x .*. 

A3 *. .* *. .* LOAD *. NO *. TYPE FILE •••••• 
*. .* *. .* * .• * ... YES 

x .'. 83 *. .* *. . .* LOAD *. YES. *. EXPANSION .> •• x. 
*. TYPE FILE.* 

"'. .* * •• * • NQ 
x 

***.* 
·NIi • * 82· •• 

X 
• SKI poe 

*****C3**.******* ... HOVE LENGTH ... 
... OF BLOCK * 
*FROM OTF TABLE '" * TO FORMAT 1 * * LABEL '" *.** ••• *****.**** 

X 
*****03********** * MOVE RCO LNG, * * KEY LNG ANO * * Loe FROM DTF * .TSL TO FORMAT 1* * LABel • 
*******"'********* 

X 
*****E3 *********It 
'" seT UP TO * 
• WRITE UPDATED> 
*FORMAT 1 LABEL' 
• BACK ON VToe * • • ***************** 

X 
*****F3********** >EXCPRT NB* 
*-*-*-*-*-*-*-"'-* 
> WRITE UPDATED * * FORMAT 1 LBL * * ON VToe ... 
"'**************** 
**** *NB * • * 82 *.x. > • 
**** • 

SKIP08A X 
*****G3*********. 
... GET POINTER * * TO FORMAT 2 * * lBL FROH * * SAVE AREA * 
• > ***************** 

X 

**** * • * Alt * * • **** 

X 
*****A4********** 
• MOVE NO. Of > * INDEX LEVELS * *FROM DTF TABLES* * TO FORMAT 2 * * LABEL * **** ••• **.* .... * • 

i 
*****84********** 
: =~Y~EFA~¥1 : 
• RCD IN cn > 
• FROM DTF TBl • *TO fORHAT 2 LBl* 
***************** 

X 
*****C4********** * MOVE LAST * * PRIME DATA * * TRK IN CYL * 
• FROM DTF rSl * *TO FORMAT 2 L8l* 
*.*************** 

X 
*****04********** • MOVE HIGH Reo * 
: g~F~:/~~b ~~, : 
• TRACK TO * *FORMAT 2 LABEL * 
***************** 

X 
*****E4********** * MOVE LAST * 
• PRIME OAT A * * Reo ADDR FROM * 
• DTF TABLE TO * .fORMAT 2 LABEL> 
*********.* ... * .. 

X 
*.***F4********** * MOVE CI * * ANO HI LOWER • 
• LIMITS fROM -*DTFIS TABLE TO * 
*FORHA T 2 LABEL * 
***************** 

X 
*****G4********** • MOVE HIGH * * lEVEL INDEX '" * ADDRESS TO * *FORMAT 2 LABEL * • • **** •••• ********* 

x .•. 
Hit *. .* *. *****H3********** • • 'SET UP TO ISSUE" 

• MESSAGE 42021 -
NO.* MA~TER *. 

•••• *.INDEX PRESENT.* * IF REQUIRED '" 

* " **"'************** 

X 
*****J3********** · -*SET UP TO READ * 
*FORMAT 2 LABEL * · -* • 
***************** 

X 
*****K3********** 
*EXCPRT N8* 
*-*-*-*-*-*-*-*-* * READ FORMAT 2 * * LABEL * • • ***************** 

x 
**** 

• * * A4 * 
> " **** 

*. .* *. .* * •• * * YES 

X 
*.***J4********** * CHANGE HIGH * * LEVEL INDEX * 
*ADDR IN FORMAT. * 2 LABEL TO * * LOwER LIMIT * 
***************** 

: .............. x: 
x 

*.** • • * E5 * • • **** 

SKIP10 

**** • * * E5 * • • **** 

x .>. 
ES *. .* *. .* ADO *. YES *. TYPE .* ..• oo *. FILE .* *. .* * .. * > NO 

x 
.**** 
*NS * * tB* 

x 
• * • ADDUPT .>. 

F.5 *. .* *. .* LOAD *. YES *. TYPE .* .... *. FILE .* *. .* * •• * x 
• NO ***** *NS * • 84_ 

RETRVU X 
* • 
* lOADUP 

*****GS********** * MOVE TAG * 
.DELETION COUNT * * FROM OTF • * RETRVE TABLE * 
*ro FORMAT 2 lBl* 
********.***** •• * 

ic 
*****HS********** • • * GET ADOR * 
.. OF RANDOM * * RETRIEVE I/O " 

:*!~i~~*i~:~;:~*: 

x .'. J5 *. .* *. .* ADDRESS *. YES *. OF IOAREAR .* .... *. EQ 0 .* *. .* * •• * • NO 

X 
*****K!>********** * HOVE NONfIRST * 
*OVFL REF COUNT * * FROM DTF .. 
*RETRVE TASLE TO* * FORMAT 2 laL * 
***************** 

QUTRIN :X •••••••••• : x 
***** *NB .. 
* B1* • * 

* 
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324 

.***. 
*NA * * K5* •• • 

OUTRTN X 
*****81*******·** * SET UP TO .. 
'WRITE FORMAT Z • •• x* LABEL BACK ,.. 
.. VTQe * • • .. ..***.*** ••• * ••• * .* •• • * 

.. B1 * • • * ••• 
X 

**Cl******* • • .. TURN ON * * CLOSE .. * S~ITCH * * • 
*********** 

X 
*****01*******.*. *EXCPRT \,J B* 
*-*-*-*-*-*-*-*-* 'WRITE FORMAT 2 * * LABEL BACK * 
.. ON VTae * *.*.* •••••• ****.* 

.**.* *NA .. 

.. 83* •• 
* 
X 

SKI POS • *. 
82 *. • * -. NO.* HAS *. 

•••••• * .•• Fd~~N~5EN.*.* 
*. .* * •. * .. YI: S 

x 
** •• * *NA .. * G3* •• • SKIP08A 

:x .•.•.•.•.. : 

OUTRTN2 X 
••• **El.*.·**·.*. .. GET POINTER .. 
• TO NEXT * .. FILE TO BE * 
.. CLOSED .. • • 
***************** 

x 
.'. SKIP24 

Fl·. 
.* *. .*.-F2·***··*** .* ALL *. NO .. ~~jc~ : -" •. cta~~~ .•. * .••..•.. x: $SBCL05E .. 
*..* .*-**.** •• ** ••• * •• * .. YES 

X 
**Gl******* .. TURN OFF .. 

'OPEN MONITOR. 
.. SW IN SYSTEM .. 
'COMMUNICATlO~* 

.. REGION *' 
*********** 

X 
••• *Hl*****·*** * SVCll • 

• TO PROBLEM * * PROGRAM :t 
*.** •• ****** •• * 

DOS/VS LIOCS Volume 3 DAM and ISAM 

.*.*. 
*NA ... 
.. E5* 
* * • 

ADDUPT X 
.**. *83· .***.** *. * MOVE LAST TI r .. 
• CI AND HI ... 
'ENTRY AND LAST * * OVFl RCO AODR .. 
*TO FORMAT 2 LdL* 
***.**** •••• ***.* 

x 
.*.** .***.**.** 
• MO • OF • 
... ] N DENT * 
.OV fROM. 
* TO· * FORMAT 2 LBL ... 
****.* ••• ****** •• 

X 
*****03********** * MOVE OVFL RCD • 
• COUNT FROM • * OTF Tal TO ... 
*FORHAT 2 LABEL * 
* * ***.* •••• ** ••• *** 

X 
***·*E3********** * MOVE CYLINDER. 
• OVFL AREA • 
.. COUNT FROM • 
.. OTF TBl TO * 
*FORMAT 2 LABEL * 
***************** 

X 
*****F3********** * MOVE PRIME * 
:DAI~DR~fAfB~NT : 
* INDICATORS .. 
*TO FORMAT 2 LaL' 
***.** •• *.*.***** 

x .', 
G3 *. .* * .. .* AODRTR *. NO *. TYPE FILE ...... .o 

*.o .* *. .* * •• * .. YES 

X 
*****H3********** 
• MDVE TAG • * DELETION .. 
'" COUNT 1 a * 
.. FORMAT 2 * 
.. LABEL * 
******.*.******** 

x 
. *. 

J3 *. . * *. . • * RANDOM *. i'40 l( 
'+'. RETRIEVAL .* .... 

*. .* *. .* * .. * * YES 

X 
*****K3********** * MOVE * * NONf lRST OVFL * * REF COUNT * * TO FORMAT 2 * * LABEL * 
***************** 

:x •....•..•. : 
X 

**** * • * Bl * 
* * **** 

***** *NA * .. F5* • * 
* 

LUADUP X 
***:JI.*84********** * MOVE NO. OF * * BYTES IN .. 
• HIGHEST LEVEL * 
• INDEX TO * *FORMAT ~ LABEL * 
***************** 

X 
*****C4********** * MOVE PRIME * 
• DATA RECORD • * COUNT AND * 
• STATUS IND • 
*TO FORMAT 2 lBL* 
****.************ 

X 
*****04********** • MOVE LAST • 
: T~I ~~T~~D : 
• ADDRESS ES TO • 
.FORMAT 2 LABEL .. 
*.** •• ****.****.* 

x 
**** • • :+: &1 .. 

* • .*** 

****F4********* * $$BCI~OA * 
• INPUT/OUTPUT * * SUBROUTINE .. 
*************** 

EXCPRT X 
***G4************ SVC 0 

• REAO OR • 

• t~~1[ 
* •• **.*******.** • 

:X ••••••••••••••••••••••••• 
X 

H4-*·*. *** •• H5********** .* *. * * * • .* I/O *. t-.lO .. * 5VC 7 *. *. COMPLETED .* •....... X* * HAlT * * 
*. .* * * .. * *..* * * .. * * .• * **.**.**.****.*** * YES 

x .* . 
J 4 *. *****J5********** .* *. * seT MESSAGE • .o* END *. YES .. ORGANIlATION .. *. Of CYLINDER .'t .......... X. CODE BYTE TO * *. OR NRF .'" * INDICATE '" *..* * ISAM • 
*. .* ***************** • NO 

X X 
****K4****.*"'·· ****K5******'*** 

'" RETURN '" * SVC 2 * * TO CALL ING '" * FETCH * * ROUTINE * * $$80M5G1 * 
*****"'********'" ***"'*"'**** •• **. 



Chart NC. $$BORTI11: ISAM RETRVE Open, Phase 1 (1 of 3) 

** •• Ai •••• • •••• 

• 0 * $SBORTV 1 * * 0 

.. ************** 

aEGIN X 
*****81*********· > 0 
>RECORD ADDRESS 0 
.. OF CCW * 
.. CHAIN IN eee * * 0 

***************** 

SKIP04 X 
*****e1*********­> 0 
* RELOCATE * 
.. CCW'g * 
o * o 0 •••• * ............ -

•........ .. x: 
X 

*****01*********. o 0 
'* GET DLBl '* 
.. A.ND EXTENT '* 
.. ADDRESSES .. 

• 0 ••• *.*-*._* •••••• 
x .*. 

El *. .* *. 

** •• • 0 
'* A2 11 * 0 •• *. 

SKI poe X 
*****A2*********· • • .ClEAR FIRST 71 * 
.BYTES OF UPPER * 
*TP,ANSIENT AREA * * 0 * •••••••••••• -•• * 

X 
*****82*********· 
-CLEAR REGISTERS. * AND SET * 
.. SWITCH TO * 
.. ZERO * 
• 0 .*_ .....•... _ •... 

it 
·****C2*********· 
• 0 .. INITIALIZE * '* MESSAGE coDe * 
.. WITH C ' 2' '* 
o * 
***************** 

X 
*****02********** * GET ADDRESS .. 
.. Of DASO LABEL * 
• INFORMATION • 
• r N MAIN • 
• STORAGE * 
***********.***** 

X 
~****E2********** 
o * 

*****A3*******.** 
• ADO LENGTH OF * 
• LABEL INFO * ••• x* STARTING * 
.. A OORESS OF * * LABEL INFO * 
**** *********** ** 

it 
*****83********** * SAY * * ADDR * * DASD * * INFO ON * 
• 0 ***************** 

X 
*****C3********** 
• GET ADDRESS * * OF * .. FIRST * 
.. EXTeNT * * 0 
***************** 
**** 

* '. * 03 *04X • 
• * **** * X 
.CLARCELL .*. 

03 *. *****04********** .* *. * SET FIRST * .* END •• NO * BYTE OF .. *. Of EXTENTS .* ....•.. O4X. BIN NUMBER * *. .* * TO ZER.O * *..* ... * * •• * ***************** * YES 

:SKIP12 x X 
**E3******* • * .* LUB *. YES * COMPUTE * • * seT FIRST • * TIMe BIT ON * * IN SWBYTE * 

*****E4********** • * * GET ADDRESS * *. = IGN OR _::to •••• *. UA .* *. .* * •• * o NO 

x 

x 
**** * 0 

,.. H4 * • * **.* 

.. LENGTH OF * .•.••. 
• EXTENTS • 
* * ***************** 

. *. PUBMSG 
Fl *. '*'****FZ********** .*.. * * •• OASD *. NO .SET UP TO I SSlJE* *. DEV IC E .* ........ O4 .x* MESSAGE 4283 I * *. O4* * .. 

*.O4* * * * •• * ******.****.**.** 
• YES 

x 
** ***G 1 ****** ** ** * INCREMENT .. 
* PTR '" 
,., TO NEXT * 
,., EXTENT ,., 

* * **********1<****** 

x . -. Hl *. • * *. .. NO.* LAST *. 

X 
*****G2********** 
* * * SET .. * ERROR CODE * 
* * * 0 
***************** 

X 

• • *********** 

X 
*****F3********** 
• CHECK FOR • *EXPIRATION DATE. * IN DASD LABa * * INFO USING * 
o SYSDC MACRO * 
***.************* 
**** • 

o '. 
• G3 *.X. 

* OF NEXT * 
• EXTENT * 
o 0 
.*******.**.***.* 

x 
*.** 

* * * 03 .. 
* * **** 

* *. ***** **** • ·NO * 
VOL SETUP X • E2* 

*****G3****'****·* • * 
* *. * MOVE LOG leAL * . * UNIT TO eCB *X ••••••• * 0 • • ***.************* 

X 

**** 
* * * H4 * * 0 
**** 

x .* . 
H4 *. •• * . .* DEY ICE *. YES 

.*.* 
* * * B5 * 
o * **.* 

VOlGET X 
*****85********** *EXCPRT NO* 
*-*-*-*-*-*-*-*-* 
o GET VOLUME * 
• LABEL • 
* * **** •• *********.* 

x .*. 
C5 *. .* *. NO.* VOLUME *. •... *. LABEL .* *. FOUND .* *. .* * •• * " yes 

x .0. 
05 *. .* * • • * STANDARD *. YES *. VOLI .* ..•. *. LABEL .* *. .* * .. * * NO 

: .•.•....•. x: 

X 
*****E5******·*** 
* * " SET UP TO * * I SSUE MESSAGE * * 42061 " 
* * .**********,,**.** 

X 
****1= 5********* * SVC 2. * 

" FETCH " * $$BO"5G1 * 
*********.****. 

x 
** ••• 
*ND * * H1* 
* * * 

.... *. EXTENT .* 
*.**H2*****·*** 

o SVC 2 * 
*FETCH $$80M$Gl * • • 

*****H3********** * SET UP * * SEEK ADDRESS * 
" TO GET * * VOLUME LABEL * • • 
***************** 

*. UNASSIGNEO .* •••...••...•.•••.• 
•• O4* 

*. .* * •• * * YES 

X 
*****Jl*****·**** 
o _ 

.. GEr DLBt * 

.. ADDRESS * 
• 0 · -** **_.**.***.**** 

x 
.0. 

*************** 

Kl *. **KZ******* • * ENTRY *. * TURN OFF * 
.*FROM OTHER *. YES *RETURN SWITCH* 

•• THAN $$BOPEt.,IZ.* •••••••• x*IN SYSTEM COMM * *. .* * REGION * *..* * * * •• * ********.** 
• NO 

x 
***. • • 

• A2 * • • 
**** 

x 
**** o 0 

* G3 * • 0 

**** 

X 
*****J3********** 
" INSERT * * RECORD NUMBER * 
" X'03' IN * 
• SEEK ADDRESS * * • 
***************** 

x .*. 
K3 * • .* *. .* DEVICE *. NU *. UNASS I GNEO .0 •••• 

*OR IGNORED.* 
*. .* * •. * * YES 

x 
**** * • 

• H4 * 
• 0 

**** 

x 
**** * • * &5 * * • 
**** 

*. .* *. .* * •. * • NO 

X 
**J4******* * TURN ON * • OPEN IGNORE" * BIT IN '* * DTF fABL E " o 0 

*****.****. 

X 
****K4********* * SYC 2 * * FETCH * '* $$BOPEN * 
"'****.*****.*.* 

ABOVEfE X 
*****J5********** * SET UP TO * * ISSUE * * MESSAGE * * 42831 * o • 
***************** 

it 
****KS********* * SVC 2 * * FETCH * * $$BOMSGI * 
************ •• * 
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Chart NO. $$BORTV1: IS~M RETRVE Cpen, Phase 1 (2 of 3) 

326 

SKIP14 

***** 
*NC * 
* 05* 
* * * 
x .*. VOlCHK .. *. 

Bl *. 62 *. .* *. .* * .. 

**** * * * 83 * 
* * **** 

SKI PZO X 
*****83******** ** 
• * .* EXTENT *. NO .* WRONG *. NO * SAVE VTOC * 

*.SERIAL NUMBER.* •••••••• x*. VOLUME .* .... * L1MTTS * *. OMITTED .* *. MOUNTED .* *..* *..* * •• * * •• * * YES * YE S 

**** * *. * El *.X .. 
* * 

**** .. 
SKIP16 X 

*****1.:1********** * SET UP SEARCH * 
* ADDRESS WITH * * POINTER TO * * FORMAT 4 * * LABEL * 
***************** 

X 
*****Fl********** * • * SCT UP TO * * ISSUE MESSAGE * 
* 42041 * • • 
***************** 

X 
*****Gl********** 
*EXCPR.T NO* 
*-*-*-*-*-*-*-*-* 

x 
*****c 2********** * • * SET UP TO * 
* I SSUE ME SSAGE * 
* 4255A * . . 
***************** 

X 
*****02********** * PUT CORRECT * * SERIAL * * NUMBER IN * * VOLUME LABEL * • • ***************** 

X 
*****E2********** 
*~SGR TN ND* 
*-*-*-*-*-*-*-*-* * FETCH * * $$BOM5Gl * 
* * ***************** 

x 
***** 
*NC * '* G3* • * 

* VOLSETUP 

x 
**** * • 

* El * * • 
**** 

* • * * ***************** 

X 
*****C3********** · . *GET CCW TO READ* 
*COUNT (MULTIPLE* 
* TRACK) * 
• * ***************** 

X 
*****D3********** * MOVE FILE to * 
,., FROM LABEL * 
:0< INFORMATION *' * TO KEY FIELD * 
* * ***************** 

X 
*****E3********** 
* * * SET UP TO * '* ISSUE MESSAGE * 
>I< 42011 * 
* * ***************** 

X 
*****F3********** 
*EXCPRT ND* 
*-*-*-*-*-*-*-*-* 
* GET FORMAT *' * LABEL * 
* * **** ** *********** 

x .*. 
Gj *. .* *. NO.* LABEL *. * GET FORMAT * ................................ *. FOUND .* 

* 4 LABEL * *. .* 
* * *. .* 
***************** * .... * * YES 

x •...••.•••• x:x •••••••••.• x .'. 
HI *. .* .... 

• * LABEL *. NO .. *. FOUND .* ..... X. *. .* *. .* * •• * 
.. YES 

x .*. 
Jl *. • * .... . * LABEL *. NO .. *. FORMAT 4 .* ...... .. 

*. .* *. .* * •. * * YES 

X 
**** * * .. 83 .. 

* * 
**** 

X 
****H2*******'** *' sve 2 * * FETCH * '* UBOMSGl * 
*************** 

.*. 
H3 *. .* * • 

.. YES.* VToe *. .. ..... *. LIMITS .* *. EXCEEDED .* 
*. .* * ... * * NO 

x 
• *. 

J3 *. 
• * * . NO.* DATA * . .... *. SECURED .* *. FILE .* 
*. .* * ... * * YES 

x .*. 
K3 *. . .* WAS *. 

.YES.* DATA *. 
X ••• *. SECUR I TY .* 

x 
**** . . 

*' C4 * • * 
**** 

*. MESSAGE .* 
*ISSUED.* 

* •. * 
• NO 

x 
**** * • 

* A4 * 
* • 

**** 

DOS/VS LIOCS V~lume 3 DAM and ISAM 

**** • • * A4 * 
* * 

X 
**A4******* 

* * * SET MESSAGE * 
*' ISSUED *' * SWITCH *' 

* * *********** 

X 
*****B4********** 
*MSGRTN NOli' 
*-*-*-*-*-*-*-*-* 
* FETCH * * $$BODSM~' * 
* * ***************** 
**** 

* '. * C4 *.X. 
* * **** • 

MuV E X 
*****C4********** * • * GET FIRST * 
* FORMAT 1 *' * EXTENT TYPE * 
* * **'*************** 

x 
*""*** *Nf.: * * (2* * • • 

****A5********* 
*' UBOkTVl * * MESSAGE;. * *' ROUTINt: *' 

*************'** 

X 
*****8:">********** 
• * * SAVE NUMbeR ,. "* OF CALLI NG * * PHASE * * • 
***************** 

X 
*****C5********** 
* * * LOAD NAME OF *' '* Mf::SSAGE PHASt: *' 
• * * • 
***************** 

X 
****0:">********* * SVC 2 * * Ft:T(H M5.& *' 

* WRITER '* ** ********* **** 

** **F:' ********* * $$BORTVl * 
* INPUT IOuTPuT *' 
* RUUT! Nt:. *' 

*************** 

EXCPRT X 
*****G5********** 
* * *' GET ADDRt:.SS *' * OF ceb *' 
* * 
• * ***************** 

X 
***H5************ 

SVC 0 
EXCP 

***************** 

x 
.* . 

J5 *. 
****J4********* • *' NO * • * RETURN * YES.* RECORD *. 

* VIA LINK *X •••••••• *.FOUND OR ENU .* 
* REGISTER *' *. OF cn .* 

*************** *.. * 
* •• * * Nll 

X 
****K5********* * RETURN VI A * * LINK REG+8 * 

* • 
*************** 



chart NE. $$BORTIT1: ISAM RETRVE open, Phase 1 (3 of 3) 

***** *NO ,.. 
,. C4* 

* * * 
X 

*****e2********** • • * GET ADOR * '* OF FIRST ,. 
'" EXTENT CARD ,. * • 
***************** 

X 
EXTEST .*oo 

*****01********** 02 * .. 
* '" .* *. ,. GET ADDR OF * NO.* MASTER * .. 
,. FIRST EXTENT *X .......... *. INDEX .* 
'" CARD '" *. PRE SENT .. " ,. '" *..* 
***************** *. .. '" '" YES 

x .*. 
E2 *. .* *oo oo* LOWER *. NO 

*oo LIMITS .* .... *. EQUAL .. * *. .* *oo .* 
'" YES 

X 
*****F 2***** ***** * • * Ace ESS NEXT ,. 
'" EXTENT '" 
'" CARD '" * • 
***************** 

x .*. 
G2 *oo 

oo* *oo 

**** 
* * * B3 * 
• * 

**** 

X 
*****B3********** 
* * * GET FIRST * * FORMAT 1 * 
* EXTENT TYPE * 
• * 
********** ******* 

x .*. C3 * .. 
.. * *. .* SAME *. NO *. UNIT .* ..................... . *. .* *. ..* 

* •• * * YES 

........... x: 
:COMP2 .. t 

D3 * • 
.. * *. .. * EXTENTS *. YES • *. EQUAL .* ................. x. 

*. .* *. .* * •• * * NO 

X 
*****E3********** 
* * * GET NEXT * 
... EXTENT * 
* • 
* • 
***************** 

x . *. F3 *. . * *. 
.. NO .. * All * .. ...... *. EXTENTS .* *. CHECKED .* 

*. .* * ..... * YES 

UPDATE X 
*****E4********** * • * ACCESS NEXT * * EXT ENT CARD * 
* • 
* • 
***************** 

x .* . F4 *. .* * • 
NO.* All * • . ...... *. EXTENTS .* 

* .PROCESSED.* 
*. .* * •• * * YES 

:X .............. : 
................ 'IX: 
:ERROR x X 

*****G3********** * • 
oo* UPPER * .. NO .. .. * SET UP TO * 

*****G4********** * GET NUMBER * 
* OF EXTENTS * * FROM FORMAT 1 * *. LIMITS .* .. X ... . *. EQUAL .* 

*. .. '" 
*oo .. " 

'" YE S 

X 
*****H2********** 
* * '" ACCESS NEXT '" 
'" EXTENT ,. 
* CARD '" • * 
***************** 

: ............................................. x: 
COMPl X 

*****J2********** * • 
'" GET NUMBER * * OF EXTENTS '" 

* * * * 
***************** 

x 
**** 

* * 
'" B3 * * • 
**** 

* ISSUE MESSAGE * 
* 42431 * 
* • 
***************** 

X 
****H3********* * SVC 2 * * FETCH * * $$BOMS Gl * 
*************** 

* lABEL * 
* * ***************** 

X 
*****H4********·* 
* * * GET ADOR * * OF FIRST * * EXTENT * 
* * ***************** 

.it 
****J4********* * SVC 2 * * FETCH * 

* $$BORTV2 * 
*************** 
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Chart NF. $$BORrIT2: ISAM RETRVE open, Phase 2 (1 of 2) 

••• .. Ai .. ••••• .. •• * * '" $$ BORTV2 '" · . *************** 

BEG IN X 
*****B1********** 
'" RELOCATE '" 
'" CCB * 
'" AND '" 
'" CCw'S '" 

• * ***************** 

X 
*****Cl********** 
'" SAVE CONTENTS * * OF REGISTER * 
'" I) F(lP * 
'" $$BORTVI * , . 
******t"********** 

x . '. D1 '" ~ **02******* . * ENTRY *. '" TURN OFF .. 
.. *FROM OTHER *. YES '" RETURN SW * 

*. *. $$1~~~Vl .. "'.* ........... x* *co~~u~l~lf~oN* * 
*..* '" REGION '" 

*. .. '" "'*"'''''''**'''''''''''' • NO 

**** , '. 
'" El *.X. , , 

x **** SK I P24 .'. 
El *. .* *. 

.. '" EXTENTS *. NO *. PRESENT .* ..... 
*. .* *. .* * •• * 

'" YES 

x .'. 
Fl *. • * * . 

x 
**** * • * E4 III , . 
**** 

• *P~IME: DATA *. YES *. r:XTENT .* ..... 
"'.. .* *. .* * .. * * NO 

x . *. 
Gl *. . * FIRST *. 

x 
**** 
* * * 83 * 
* * **** 

X 
• ***f2*···**·** * EXIT VIA * * RETRNRE:G .. * • 
********* .***** 

**** 
* * * 83 .. * • 

**** 

SKI P24A X 
*****B3 * ****.** ** * GET * * EXTENT .. * SEQUENCE * * NUMBER * 
• * "'**************** 

X 
*****C3********** 
.. GET DSPLT .. 
.. OF OSKXTN .. * TABLE FROM .. 
.. START OF OTF * 
'" TABLE • 
****.***********. 

X 
*****03 * ••• **** •• * MUll IPLY • 
• 01 SPLACEMENT • 
• BY 4 TO GeT * 
, LENGTH OF Off • 
.. TABLE .. 
*****.* ••• ******* 

X 
*****E3********** * ADD START .. 
.. ADOR Of OTF * * TBL TO TBL * 
*TO GET START Of. * DSKXTN TABLE: * 
******"'****.*.*** 

X 
*****F3********** * MULTIPLY .. * EXTENT SEQ * 
: ~h~rTAV8 : 
*START OF TABLE * 
***************** 

X 
*****G3********** * SUBTRACT 4 * 
*FROM RESULTINb * 

**** * , * 84 .. 
* * *.** 

SKIP28 X 
*****84********** * POINT TO .. * NEXT EXTENT .. * IN OASO • 
* LABEL INFO .. * RECORD * 
*.*********.***** 

x 
*****c *****.*.** * T' * M' * UF * , S' 
• • ****** •• **.**.*.* 

x .* • 04 * •. .* * • .* END *. NO *. Uf- EXTE:NTS .* ...• 
*. .* *. ..* * .• * , YES 

**** • 
* '. * E4 *.X. . '. .*** X 

SKI P32 .*. 
E4 *. .* *. 

x 
**** • • .. El * , . 
**** 

.* FIRST *. NO *. TIME SWITCH .* •.•. *. ON .'* *. .* •.. * 
• YES 

X 
**F4******* * TURN * * fIRST TIME * *' SWITCH * * OFF '* • • *********** 

x .* • 
G4 *. .* IS * . 

x 
***** *NG * * Hi* • * , 
SKIP40 

.* THIS *. NO YES .*PRlf,jjE DATA *. ...• *. EXTFNT 8IT .* .. ADOR OF • *. FIRST' .................... . *. ON .* *. .* * •• * * NO 

x . '. 
HI *. 

e* *. • * SEOUENCE *. YES *. NUMBER .* ..... *. HIGH .* *. .* * •• * • NO 

: ...•...... x: 

SKIP24B X 
*****Jl******"'*** 
• SI\VE eXTE"4T '" * SEQUENCE * 
'" NUMB ER AND * * EXT ENT LOWER * * LIMIT * 
**************.** 

X 
**Kl******* .. SET • * FIRST PRI"1E * * OAT A EXTENT * 

* ON * 
* * *********** 

x 
**** , , 

* R3 * . . 
**** 

x 
**** , . 

* B3 * • • 
**** 

* PREY Iaus .. * CALCULATION * 
***.************* 

x .*. 
*****H2********** H3 *. * SE T UP TO * • * '*oo * ISSUE * YESoo* END OF *. 
• MESSAGE *X •••• oooo.o. *. TABLE .o* * 42541 * *. .* .. .. *..* 
******1<********** * •• * 

X 
****J2********* 

.. SVC 2 * * FETCH * 
.. $$BOMSGI * 
*********.***** 

* NO 

X 
*****J3********** * STORF * * L L * * UNIT CELL. 
.. NO IN * * DSK)( BlE. 
****** ****** 

x .'. K3 *. 
.o* DASD *. 

.FILE PROTECT*. YES *. FEATURE ••••• oo *. SPEC .* *. .* *. oo* * NO 

x 
**** • • * 84 * * , 
**** 

x 
***.* *NG lie * F5* •• 

* 

... VOLUME.* X 
*. .* * .• * 

• Yi:S 

X 
~KI P36 .* . 

H4 *. 
.*POINTER*. 

• *TO FORMAT2 *. NO • *. LA8EL .*.oo •• 
... PRESENT .* 

*. .* * •• * * YES 

x 
*** **J4********** * SAVE FIRST .. 
.. LOGICAL UNIT * * AND CELL * * NUMBER .. 

* * ***************** 

x 
***** 
*NG * '* B1* * • · 

ERROR X 
*****H5********'** 
.. SET UP '* * ISSUE • 
• MESSAGE • 
• 42701 * 
• * ***************** 

X 
****J5 ********* * SVC 2 * * FETCH * 

• $$BOMSGl * 
***.**.**** ... ** 
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Chart NG. $$BORTV2: ISAM RETRVE Open, Phase 2 (2 of 2) 

• •••• 
*NF * 
• J4* •• • 

X 
"***Sl******.**. * GEl * 
• A • * eec * *FORMA l .. • • .................. 

X 
"***e1******·*** * seT UP TO * * ISSUE * * MESSAGE * * 4202.1 .. 

* * ••• * ••••••••••••• 

X 
*****01********** *EXCPRT NO. 
*-*-*-*-*-*-*-*-* ... GET ... 
* FORHAT 2 * * LABEL * 
************* •••• 

x .*. 
El *. • * *. ****E2********* 

• :* ~aBRb *:*~~ ...... x: ~~fc~ : *. .* x ... $$80MSGl ... 
*..* *************** $ •• * 

... YES 

x .*. Fl·. .• *. • * FORMAT *. NO • *. 2 LABEL •••••• *. .• *. .* .... 
• YES 

it " •• *Gl*········· • GET MASTER * 
• AND CYLINDER • 
• INDEX LOWER * 
,. LIMITS • 

• * ** •••• ** •• * •••••• 
••• * 
*NF * • * E4 *.X. * * .x ••••••••••• 
*.** • 

SKIP40 X 
***·*Hl.·*****··* 

• * • GET ADDRESS • 
• OF NEXT * 
• EXTENT * • • **.*.*.*.** ••• *** 

x .*. 
Jl *. .* *. 

VES.* LAST *. ••• *. EXTENT .* 

*a •• • * * 83 • • * ..... 
•. .* *. .* * .• * * NO 

x .•. 
Kl *. 

•• IS *. . 
.:* u~¥n~~ .:*!;~: 

•• SAME .* *. .* * •• * 
• NO 

x •• ** • • ,. 85 • • • ***. 

* •• * • • * 83 * • • _ ... 
SKI P42 X 

*****83*********. • • * seT UP TO * * FETCH * * $$801507 * • • • •••••••••••••••• 

x ... 
C3 *. . * DASD *. ****C4********* 

.:FI L~E~~8~~CT* :*~~ ....... x: ~~~(.~ : *. SPEC. .* ... $$801507 ... 

*. ..'" "'*"'''''''''''''.'''''''''**'''. * •• * ... YES 

X 
**03******* ... TURN OFF .. 

... FILE ... 
... PROTECT .. 

... SWITCH ... 
• * *.t •••••••• 

X 
·"'''''''*E3''' "'."''''*'''. * • * RESTORE .. * FIRST LOGICAL * * UNIT AND * 
• ADDRESS OF • * FIRST EXTENT * ••• * ............ . 

X 
****G3******·.* 

• SVC 2 * * FETCH * 
• $$801507 ,. •••• **** ••• * ••• 

.*** • * 
-* B5 * • * * .. *. 

RTVl it 
**65***·*** * TURN UN * 

.RETURN SWI TCH* 
• IN SYSTEM ,. *COMMUNICATION* 

,.. REGION ,. 
**.****.**. 

it 
*****C5********** 
* RESTORE * 
• RETURN ,. * ADDRESS TO * * .$.$oBORTVl • • • ********.** •• **.* 

X 
***·05********* * SVC 2 • 

... FETCH '" * $$BORTVl ,.. 
******* * •• * •••• 

*.*** 
*NF * * K3* 
* * * 
X 

*****F5*****.** •• * SET NUMBER • 
• OF EXTENTS ... * EQUAL TO * 
• ONE • 

• * * •• ************** 

it 
*****G5********** • MOVE EXTENT * * INFO FROM • * FORMAT LABEL * * TO DASO l.ABEl * * INFO RECuRD * 
***************** 

it 
**H5******* * TURN ON * 

*RETURN SwI TCH* * IN SYSTEM * 
*COMMUNICATIUN* * REGION * 

***** •• **** 

it 
*****J5********** * INITIALIZE '" * RETRNREG * * Wl TH ADDRESS * * OF SKIPZ8 * 
* * ***************** 

X 
****K5********* * SVC 2 *' 

• FETCH * * $$BOFLPT * 
*************** 
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Label Phase Location Label Phase Location 

ABeJVEFE $$BORTVl NCJ5 CKIIIXT IS.LOAD DJA2 
ABTMSG $$B01 S02 LCH4 CKOVLP $$ijODAO 1 BPG2 
ABTMSG $$B01 S02 LDG3 CKOVLP1 HBDDAO 1 BQb1 
ADDINCR $$B01 S09 MHH4 CKPUZ321 $$BOIS10 MJH3 
ADDLOOP $$B01 S09 MHD4 CKSTOP UBODA02 eCB1 
ADDROUT $$B01 S09 MHB4 CKSUSIJ $$BODAI1 BLF5 
ADDUPT $$B01 S07 MCB1 CKUNIT HBODAD1 BPD2 
A DDUPT $$BC I SOA NBB3 CKVTOC $$BUDAO 1 BPB2 
AD INCR IS.LOAD DHK1 CKXT UBDDAD1 BQJ2 
ADlOOP IS. LOAD DBC5 CKXTi'IIT $$BODA 11 BLC5 
ADLOOP IS. LOAD DDF2 CLARCELL $$BORTVl NCD3 
ADLOOP IS.LOAD DHG1 CLCFRS $$BODA01 BND1 
ADUPDI IS.LOAD DDE2 CLEAR UBODAlN BHF4 
ADUPDT IS. LOAD DFD3 CLEAR HBDDAl1 BKF5 
AOUPDT IS. LOAD OHF! CLOSEA $$BCISOA NAB 1 
AROUND $$BODAI N BHC3 ClOS E:DA $$BODACL CMB1 
AROUND $$BODAIl BLC4 CluScRR $$BOIS07 MBB2 
ASM IS.LOAD DBG1 CMCHNw IS.LOAD DDB4 
ASMC IS.LOAD DFB4 CMDECR IS.LOAD DBE5 
ASML IS.LOAD DFC4 CMDJwk IS.LOAD DDBl 
ASMS IS.LOAD DFB5 CMINwR IS.LOAD DDB3 

CMKEY IS. RETR VE GGB3 
BADASS IN $$BODAIN BGC5 CMKEY IS.RETRVE GMCI 
BEGIN UBORTVl NCBl CMNLOP IS.LOAD DDDl 
BEGIN $$BORTV2 NFBI CMTBLD HB01S07 MAB5 
B ElOWFE $$BODAI N BGC3 CMTBL04 UBOIS07 MBB3 
Bl DER IS.RETRVE GLBl CMUPUT IS.LOAD DFB2 
BlDER IS. RETRVE GQIH CMllB IS.lOAD DEE2 
BlDER IS.ADDRTR JKEH CNTXTNT $$BODA I 1 BLBI 
BlDER IS.ADDRTR JPBl COMMON IS.RETRVE GGF5 
BLKREAD IS.RETRVE GJKl COMMON IS.RETRVE GME3 
BMPRCD IS.LOAD DAG2 COMMON IS. RETRVE GPF 1 
BU ILDER $$BINDEX FBC3 COMMON IS.ADDRTR JJAI 
BUILDl $$BINDEX FAH3 COM"10\1 IS.ADDRTR JMHI 
BUILDl $$B01 S08 MDF4 COMP $$BODA02 CAD4 
BUIlD2 $$B INDEX FAJ3 COMPAR $$BODA03 CEH1 
BUILD2 $$BOIS08 MDJ5 COMPARE $$BINDEX FAG3 
BUMP $$BINDEX FAK3 COMPARE IS.RETRVE GJG3 
BUMPI $$BOI S08 MDK3 COMPARE IS.RETRVE GPH1 
BYPASSTR $$BODAUl CKJl COMPARE IS .ADDR TR JMD4 
BYTECl lS.LOAD DAC5 COMPKEY $$BOISlO MKG2 

COMPNXT $$BODAIN BHD3 
CALC $$BOI S09 MGB4 COMPI $$BORTV1 NEJ2 
CALLMSG $$BODACL CMC5 COMP2 $$BORTVI NED3 
CCWBLD IS.LOAD DEK2 CONf IN IS.LOAD DBAI 
CFVRFX $$BODAD2 CB El CuNTINJE $$00IS08 MDHI 
C HA INED $$BINDEX FAB5 CREATE IS.LOAD DEFI 
CHCK $$BODA02 CDE5 CREATE $$BOIS06 LMBI 
C HCKFI UB01 S06 LNE4 CRET F3 $$BODA04 CHB2 
CHCKST $$BOISlO MKB2 CYLHI IS.LOAD DAH4 
CHECK $$BODA02 CBDI 
CHKEND IS. LOAD DHE4 OASDCELL $$B01509 MFEI 
CHKSTAT $$BOI S09 MGB5 DASDCELL $$BOIS10 MJC2 
CHKUPL 1M $$B01S10 MJF4 DECCYL IS.LOAD DEG4 
CHKXTNT $$BOI Sl 0 MJF3 DECfLD IS.LOAD DBG5 
C IC HNW IS.LOAD OCJ2 DECMST IS.LOAD OEH4 
CISZOK IS.LOAD DEB2 DECREM $$BOIS09 MGA4 
CK FLO IS.LOAD OBF5 DECREMNT UBINDEX FAF4 
CKLST $$BODA01 BQKl DECTRK I S.LOAD DEF4 
CKLSTK IS. LOAD DED4 DElETE $$BODA01 BPB5 
CKNRF $$BODA02 CAB4 DISK UBODACL CPB4 
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ODIO $$BOI S09 MFH3 FOUNDOF IS.RETRVI:: GPD4 
uu 1 j ~~f)ui50~ ivifC4 fuu!lIuuf is.Auui<.W Ji .. ii4 
DUMSTRK $$BINDEX FAF3 FPDRPJ $$B01S05 LHA3 

FRDLXT $$BODAU1 CLA1 
ENDLBL $$BODACL CNEl FREET Rf( IS.k ETR VI: GQE4 
ERROR $$BORTV1 NEG3 FREHRK IS .ADDRTR JP.E4 
ERROR UBORTV2 NFH5 FR 1::1: X IT IS.RETRVE GQ!:I4 
ERR TEST $$BINDEX FBG4 FREEXI T IS .ADDR TR JPt)4 
EXCP IS. LOAD OBF3 FRI:E.){ IT 1 I S.RETR VI:: GQD4 
EXCP IS. LOAD OCB5 FREEXlT1 IS.ADDRTR JPD4 
EXCP IS.LOAD DJb4 FTCHM5G UBDDA03 CEE2 
EXCPRDUT IS.RETRVE GLB5 FTCHMSG $$BODA03 CFF2 
EXCPROUT IS.RETR VE GRB2 FTCHM5G $$BUDA04 CJF5 
EXCPROUT IS.ADDRTR JKB5 FuLLT RK U8UIS10 MKA4 
EXCPROUT IS.ADDRTR JQB2 
EXCPRT $$BODAl1 BMF4 GI:TADk IS.LOAD DGF3 
EXCPRT $$BODA01 BPG3 GETFP $$I)ODAl1 BMD2 
EXCPRT UBODA02 CDI:3 GETFP $$BODA04 CHG4 
EXCPRT $$BODA03 CFH3 GHID IS.RnRVE GGE5 
EXCPRT $$BODA04 CJB1 GHID I S.RETRVE ('MA3 
EXCPRT $$BOI S03 LFB4 GI:TIO IS.ADDR II<. JHE5 
EXCPRT $$BOIS06 LPB4 GHLAB HBDDAO 1 BNC3 
EXCPRT $$BOIS07 MCF5 GHM USO IS09 MHB1 
EXCPRT UBCI SOA NBG4 GETMUN HBUDAl1 !:IMF1 
EXCPRT UBORTV1 NDG5 GHMON $$BODAu4 CHJ5 
EXCPWA IT UBINDEX FBC4 GEnWRE $$i)INDEX FAD3 
EXIT I S.RETRVE GHG~ (,HUPEN UBUDAIN bGD4 
EX IT IS. RETR VE GNB2 GETPTK $$BOOA02 CDE1 
EX IT IS.AODRTR JJG3 GETPJB $$BOIS04 LGB5 
EX IT IS.ADDRTR JLB4 GETRPT IS.LOAD OEE1 
EXIT $$BOI S09 MGK5 GOTOHCP IS.RETRVE GHG4 
EX lTOUT I S.RETRVE GHK2 GOTuEXCI' I S.R E:TR VE GNH4 
EX lTOUT IS. RETRVE GNE2 GOTOI:::XCP IS.AODRTR JLK1 
EX ITOUT IS.ADORTR JJK3 
EX ITOUT IS.ADDRTR JLE:4 HLADuPUT I S.LOAO OB84 
EX ITRT $$BODAI1 BMfH 
EX ITRT $$BODA04 CH05 IDJ'IIVBP IS.LUAO OBH2 
EXIT2 $$BOI S09 MFE4 IDMIIBP I S.LDAD DDE5 
EX IT2 $$B01 S10 MKB5 IJHAASHF IS.ADD EKF5 
EXIT3 UBOI S09 MFG5 IJHAA12 IS.ADD EEG2 
EX IT3 $$BOI S10 MKD4 IJHAA13 IS.ADD ELC5 
EXPDDSF $$BODA02 CCF2 IJHAA14 IS.ADD ELF5 
EXTEND IS. LOAD OEA4 IJHAA1b IS.ADD ELF3 
EXTEST $$BORTV1 NED1 IJHAA17 IS.AUD HE3 
EXWT $$BINDEX FAK1 IJHAA20 IS.ADO EJC2 

IJHAA23 IS.ADD EAE3 
FETCH $$BODA01 BQD4 IJHAA23 IS.ADDR TR KCA2 
FETCH $$BODA02 CAF4 IJHAA25 IS.ADO EAG3 
FETCH IS.LOAD DGK5 IJHAAb IS.ADDRTR KCC2 
FILEADDR $$BODACl CMC4 IJHAA2b IS.AUD EBA2 
FIlEMARK $$BODACl CNF5 IJHAAi6 IS .ADDR TR KCA5 
F Ilf:PR T UBOI S07 MBC5 IJHAA26 IS.ADDR TR KOA2 
FilEPRT2 UBOI S07 MBE:5 IJHAA26A IS.ADD EAB5 
F INDF1 $$BODAI1 BKE4 IJHAAZbA IS.ADDk TR KCF3 
FINDF1 $$BODAU1 CKFl IJHA-A27 IS.ADO EBA1 
F INDNXT IS. RETR VE GJB1 IJHAA27 IS.ADDRTR KCE4 
FINDNXT IS.RETRVE GNB5 IJHAA28 IS.ADD EMI:4 
FINDNXT IS.ADDRTR JlC2 IJHAA29 IS.ADD EMJ4 
FINXNT $$BODAl1 BlB5 IJHAA33 IS.ADD EKA4 
FIRST $$BINDEX FAE2 IJHAA34 IS.ADD EKB4 
Fl EPRTCT $$BODAl1 BMG3 IJHAA34 I S.ADORTR KEJ1 
FL EPRTCT $$BOOA04 CJG2 IJHAA35 IS.ADD ECG5 
FNDNXT UBODAU1 CLB1 IJHAA35 IS.ADDRTR KEF3 
FNDOPN $$BODA03 CFC4 IJHAA36 IS.ADD ECA3 
FNSHFl $$BODA04 CGF3 IJHAA37 I S.ADD ECH4 
FOUNDOF IS. RETRVE GKB4 IJHAA37 IS.ADDRTR KEG2 
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IJHU3f\ IS.ADD ECDl IJHArll::Au IS. AUOk TR KEG3 
IJHAA38 IS. A[lDR TR KDH5 IJHAH2':1 IS.ADD EMF3 
IJ HAA39 IS.ADD ECF2 IJHAIUOP IS.ADD ELBl 
IJl-iAA39 IS. ADD ECHI IJHAILJPH IS.ADD HB2 
IJHAA39 IS.ADIJRTR KEEn IJHAJ29 IS. ADD ELH3 
IJHAA39 JS.ADDRTR KEC3 IJHANDIliO IS.ADD EAF3 
I JHAA40 IS.ADD ECb2 IJHANEDT IS.AD[) EAJ5 
IJ HAA40 IS.ADCRTR KEAI IJHANl:DT IS.ADDRTR KCD4 
IJ HAA4l IS.ADO EJF5 IJHANEOF IS.ADD EHG2 
IJHAA42 IS.ADD HJ2 IJHANOwu I S.AllDR Tk KCB2 
IJ HAA43 IS.ADO EKH5 IJHAUBl::C IS.ADDRTR KeBI 
IJHAA44 IS. ADD EKG~ IJ HAOS E G IS .ADD EAKI 
IJHAA45 IS.ADD EKJ~ IJHAUDNI IS.ADD EJI:l3 
IJHAI3EDF IS.ADD EHD3 IJHAOLUw IS.ADD EJBI 
IJ HAB29 IS.ADD EMK2 IJHAUMCG IS.ADD EJB2 
IJ HACACH IS.ADD ELU3 IJHAOMTU IS.ADD EHJ4 
IJHACADX IS.ADD EJD4 IJHAOMTU IS.ADD EJD3 
IJHACBKI I S. ADD EKI:l5 IJHAONGU IS.ADD EGA2 
IJHACB"1P IS.ADD EMC5 IJHAORFL I S.ADD EGI:II 
I JHACDBK IS.ADD EMA4 IJHAU5QU IS.ADD EHBI 
IJHACDBK IS. ADD EMbl IJHAPKET IS.ADD EMD2 
IJ fiACDOF IS.ADO ELG4 IJHAPRMI IS.ADD ENC I 
I JHACDTR IS.ADD EKI:I2 IJHAPRM~ IS.ADD ENC2 
IJHACDUP IS.ADD EBD2 IJHAPRM3 IS.ADD ENF2 
IJHACDUP TS.ADDRTR KDIH IJHAPkM4 IS.ADD EAF4 
IJ HACDVP IS.ADD EJG4 IJI1APKM4 IS.ADDRTR KCJ.2 
IJ HACEClF IS.ADD ELB3 IJHAPRM5 IS.ADD EBC2 
IJHACFLL IS.ADD EEA2 IJHAPkM5 IS.ADDR TR KDAI 
IJHACGTO IS.ADD EAK3 IJHAPRM6 I S.ADD EBt33 
IJ HACGTO IS. ADDR Tf< KCF2 IJHAPkM6 IS.ADDRTR KCD5 
IJ HACINX IS. ADD E:EEl IJHAPRM7 IS.ADD EAG4 
IJ HAC ITF IS.ADD HEI IJHAPRM7 IS.ADDRTR KCK2 
I J HAC IT I IS.ADD ELFI IJHAPRP18 IS.ADD EAG5 
IJ HAC ITX IS.ADD ELD2 IJHAPRM8 IS.ADDRTR KCB4 
IJ HACLOP IS.ADD EMB4 IJHAt./UA IS.ADD EBA4 
IJHACLOP IS.ADD EMDI IJHAQUA IS.ADDkTR KDA3 
IJHACL TI IS. ADD EJB5 IJHATEST IS.ADD ECH2 
IJ HACPAD IS.ADD EMF4 IJHATEST IS.ADDRTR KEEl 
IJHACPDI IS.ADD EKG2 IJHAUNb IS.ADD ECB4 
IJHACTET IS. ADD cAH'5 lJHAUNB IS.ADDRTR KEA2 
IJ HACTET IS. ADD EBJ2 IJHAwRKY IS .ADD EECI 
IJHACTET IS.ADDRTR KCC4 IJHArJRNK IS.ADD EEBI 
IJHACTET IS.ADDRTR KDJI IJHAwTNK IS. ADD EAFI 
IJ HACUDV IS.ADD ELB5 IJ HAw r NK IS.ADDRTR KAH2 
IJHACUPD IS.ADD ELB4 IJH('AAB IS.ADD EEGI 
I J HACLJPP IS. ADD EJJ5 IJHCBH98 IS.ADD EKHI 
IJ HAC29 IS. ADD EMFI IJ HCBH9tl IS.RETRVE FJFI 
IJHADEC IS.ADD ECJ2 IJHCBLDI IS.ADD EKBI 
IJHADEC IS.ADDRTR KEFl IJHCBLD2 IS.RETRVE FJBI 
IJHAD29 IS. ADD EMC! IJHCBUMP IS.ADD EGF4 
IJHAEBEG IS. ADD EEC3 IJHCCwS I S.RETRVE HBA3 
I J HAEBFL IS.ADD EBC4 IJHCER IS.ADD EEG4 
IJHAEBFL IS.ADDRTR KDC3 IJHCERCA IS.ADD EGB5 
IJ HAEFXD IS.ADD EBD5 IJHCERRT IS.ADD EED4 
I J HAEFXD IS.ADDRTR KDG4 IJHCEXCP IS.ADD EHF5 
IJHAEFXK IS. ADD EDHI IJHCE:99 IS.ADD EKJl, 
IJ HAEFXK IS.ADDRTR KEC5 IJHCE99 IS.RETRVE FJGI 
IJHAEMCI IS. ADDR TR KDE:5 IJHCHKIN IS.ADD EEHI 
IJHAEMCl IS. ADD ECAl IJHCHRFP IS.ADD EGH3 
I J HAENT IS.ADD EKB3 IJHC INDX IS.ADD EGJ4 
IJ HAETFL IS.ADD EDt31 IJHCI NIT IS.ADD EGE5 
IJHAETFL IS.ADDRTR KED4 IJHCLGUT IS.ADD EHC5 
IJHAE29 IS.ADD EMA3 IJHCLOPX IS.ADD EKC! 
IJHAF29 IS.ADD EMB2 IJHCLOPX IS.RETRVE FJCI 
IJHAG29 IS.ADD EMC2 IJHCLOPI IS.ADD EEE4 
I J HAHEAD IS. ADD EDE2 IJHCMCAL IS.ADD EHB5 
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IJHCMOVE IS.ADD EHt\4 IJI1MM256 IS.LOAD DKKl 
IJ HCMOVE IS. RETRVE HAfl IJHMNDCK IS .. LOAD DLKl 
IJHCPLST IS.ADD EEH4 lJHMNUI~ 1~.LuAu i:j..;E4 
IJ HCRES IS. ADD EFC2 IJHMNwTK I S.LOAD DKD5 
IJHCREST IS.ADD EHC4 IJHMNXCL IS.LOAD DLB2 
IJHCREST IS. RETR VE HAGl IJHMNXPK IS.LOAD DLA2 
IJHCRES2 IS.ADD EFC3 IJHMOKEQ IS.LOAD DKtl2 
IJ HC STRE IS.ADD EKEl IJHMuKFL IS.LOAD DKD3 
IJHCSTRE IS.RETRVE FJEl IJHMOKLD IS .LOAD DKJl 
IJ HC TICR IS.ADD EKDl IJHMPDTK IS.LOAD DLD2 
IJ HCTleR I S.RETRVE FJDl IJHMRCID IS.LUAD DMF3 
IJ HCTRDX I S. ADD EGG4 IJ HMRDwR IS.LOAD DLC3 
IJ HeTSER IS. ADD EHD4 IJHMRNBP IS.LOAD DM83 
IJ HCTSER IS. RETRVE HAHI IJHMRSTR IS.LOAU DKF5 
IJ HCWA IT IS.ADD EEC4 IJHMRTRN IS.LUAD DLJ2 
IJ HCWATB IS.ADD EAB2 IJHMRTkV IS.LClAD CJLD4 
IJ HCWATB IS.ADD EACl IJHMSHRD IS.LOAD DMC2 
IJ HCWATB IS.RETRVE FDD4 IJHMSPNT IS.LOAD DLGl 
IJ HCWATB IS.RETR\iE FDFl IJHMTINk IS.LOAD DMBl 
IJHCWATB IS.ADDRTR KAC2 IJHMJNfL IS.LOAD DLH2 
IJHCWATB IS. ADDR TR KADI IJHMLlPDT IS.LOAD DMHl 
IJ HCWATF IS. ADD EABI IJHMwAIT IS.LOAD DLG4 
I J HCWA H- IS. RE TR VE FDb4 IJHMwKIE IS.LOAD DlK5 
IJ HCWA TF IS.RETRVE FDC2 IJHMlAPP IS.lOAD DMK4 
IJHCWATF IS.RETRVE FDDI IJ HMlIUA IS.LOAD DKJ3 
IJ HCWATF IS. ADDRTR KAB2 IJHMI lOb IS.LOAD DKDl 
IJ HCWATF IS.ADDRTR KACI IJHRCERC IS.RETRVE FCD3 
IJ HCXCOR IS. ADO EEB4 IJ HRC ERC IS.ADDRTk JGD3 
IJ HCXCOR IS.ADD EGB4 IJHRECAl IS.ADD END3 
IJHCXCPH IS.ADD EGH5 IJHRt:60T IS.RETRVE FGHl 
IJ HCXCPH IS. RETR VE FHB5 IJHKEGOT IS.ADDRTR KBE4 
IJ HCXWTH IS.RETRVE FEHI IJHRERRR I S.RETRVE FFF2 
IJ HCXWTH IS. RETRVE HAB3 IJHRERRk IS.ADDRTR KBE2 
IJ HECONT IS.ADD EAC2 IJHRI::SCH IS.RETkvE FHF4 
IJ HECONT IS.RETRVE FDF5 IJHkESCO IS.ADD EEF3 
IJHECONT IS.RETRVE FDG4 IJHRESC(J IS.RETRVe FHG3 
IJHECONT IS.ADDRTR KAD2 IJHR I::SCU IS.ADORH KFG3 
IJ HElDR IS.ADD EFHl IJHREXSL IS.R ETRVE FCE4 
IJHENDFL IS.lOAD DLA3 IJHREXSL IS.RETRVE FED3 
IJHENOTE IS.ADD EAB3 IJHREXSL IS.ADDRTR JGE4 
IJ HERRA IS.ADD ECFl IJHRFND IS.RETRVE FGBl 
IJHERRA IS.ADDRTR KEA3 IJHRFND IS.ADDRTR KBA4 
IJHESTLB IS. RETR VE GACl IJHRNORM IS.RETRVE FEA4 
IJHESTLB IS.RETRVE GAC2 IJHRNORM IS.ADI3RTR KBBl 
IJ HESTLB IS.ADDRTR JACI IJHROVFO I S.R ETR VE fFB3 
IJ HESTLB IS.ADDRTR JAC2 IJHROVFO IS.AODRTR KBB3 
IJHEUSER I S. ADD EFJI IJHRPRNT IS.RETRVE FHFl 
IJHFREEB IS.RETRVE FKBl IJHRPRNT I S.ADDRTR KFFI 
IJ HFREEB IS.RETRVE FKC2 IJHRREAD IS.RETRVE FCEl 
IJHFREEB IS.RETRVE FKDI IJHRREAD IS.ADDRTR JGEl 
IJ HGETOK IS. RE:TR VE GFGI IJHRRGOT J S.RETRVE FGFI 
I J HGETOK IS. ADDRTR JFGI IJHRSAL T IS.RETRVE FCC5 
IJ HIHRE2 DAMOD ADK4 IJHRSALT IS.ADORTR JGC!) 
IJHMCLNl' tS.LOAD DLAI IJHRSHRD IS.RETRVE FFB5 
IJHMCMWR IS.LOAD DMB4 IJHRSHRD IS.ADDRTR KBB2 
IJ HMDADD IS. lOAD DKF3 IJHRSLPP IS.RETRVE FFFl 
IJ HMEREX IS. LOAD DLG5 IJHRSlPP IS.AODRTR KBHI 
IJHMEXCP IS.LOAD DMH2 IJHRSLTT IS.RETRVE fEE4 
IJHMEXMV IS. LOAD DKA3 IJHRSLTT IS.ADORTR KBCl 
IJ HMEXWT IS.LOAD DLF3 IJHRSOTT IS.RETRVE FFD3 
IJHMFRST IS.LOAD DKGl IJHRSOTT IS.AOORTR KBC3 
IJ HMFX SS IS. LOAD DlB3 IJHRSRCH IS.RETRVE FCD2 
IJHMIDPB IS. LOAD DMB2 IJHRSRCH IS .ADOR TR JGD2 
IJHMINCR IS.LOAD DMJl IJHRWRKA IS.RETRVE FJB2 
IJHMIXDA IS.LOAD DKF4 IJHRWRT IS.RETRVE FHEl 
IJ HMLEAV IS.LOAD DlC5 IJHRWRT IS .AOORTR KfEl 
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IJHRWRTB IS.RETRVE FHCl IJHSGt:T IS.RETRVI:: GBEl 
IJHRWRTB IS.RETRVE FHC2 IJHSGET IS.ADDF-TR JBEI 
IJHRWRTB IS.ADDRTR KFtl IJH~Gt:T B IS.kETRVE GBCl 
IJHRWRTB IS.ADDRTR KFC2 IJHSl>ETt> IS.RETRVE GBC2 
IJHS.ADD IS. RETR VE HBC3 IJHSGt:Tb IS.ADDt<.TR JeCl 
T J HSADK Y IS.RETRVE GDG5 IJ HS GET B IS.ADDRTR JBC2 
I J HSADK Y IS.ADDRTP JOG::; IJH::'oE:TH IS.f<.ETRVE GBH5 
IJHSBCKT IS.RETRVE GDE:4 IJHSGETH IS.ADDR:rR JbH5 
IJHSBCKT IS.ADDRTR JDE4 IJHS GETl IS.RETRVE GBFl 
IJHSBHIN IS. RETR VE HAB2 IJHSGt:Tl IS.ADDRTR JbFI 
IJHSBHll IS.RETRVE GEB5 I J HS GE T L IS.RETRVE HAB5 
IJ HSBHll IS.ADDRTR JESS IJ HS HERE IS.RETk VE HoC2 
IJHSBH12 IS.RETRVE GEB4 IJHSINT IS.RtTRVt:: HAG2 
I J HSBH12 IS.AOORTR JEB4 IJHSKbKT IS.RETRVE FfC 1 
IJHSBH13 IS. RETR VE GCBl IJ HS~ERk. IS .ADO ENB3 
IJ HSBH13 !S.RETRVE GED5 IJrlSKEY IS.kETkVE GEt>3 
IJHSBH13 IS.AODRTR JlBl IJHSKEY IS.ADDRTR JEB3 
IJ HSI1H13 IS. AOOR TR JED5 I J HS MOil IS.RETRVE HAK3 
IJ HSBH17 IS.RETRVE GCCl IJHSMVLi'l I S.RETR VE HBE3 
IJHSBH17 IS. ADDR TR JCC 1 IJHSNEXT IS.RETRVE G':03 
IJ HSBH18 IS.RETRVE GFC3 IJHSNEXT IS.ADElRTR JED3 
IJ HSBH18 IS.ADDRTR JFC3 IJHSNO IS.RETkVE GBJ3 
IJHSBH19 IS.RETRVE GFC4 IJHSNO IS.ADDRTR JBJ3 
IJ HSBHI9 IS.ADDRTR JFC4 IJHSNDI'iT IS.RETRVE GbD4 
IJ HSBH29 IS.RETRVE HAE5 IJHSNUiliT IS.ADDi<TR JBD4 
IJHSBH3 IS. RE TR VE GDC2 IJHSNXT IS.RETRVE HAF3 
IJ HSRH3 IS.ADDRTR JDC2 I JHS OT R IS.RETRVE GEBI 
IJ HSBH30 IS.RETRVE GEF4 IJ HSOTRI IS.R ETR VE GEC2 
I J HSBH30 IS. ADDR TR JEF4 IJHSOTRI I S.ADDRTk JEC 2 
IJ HSBH5 IS. RETR VE GDBI IJHSuTST IS.RETRVE HBD3 
IJ HSBH5 IS.RETRVE GKC3 IJ HS OVFL IS.RETRVE HBG4 
IJHSBH5 IS.RETRVE GPG3 I J HS PUT IS.RETRVE GFEI 
IJ HSBH5 IS.ADDRTR JDBl IJHSPUT IS.ADDRTR JFEI 
IJHSBH5 IS.ADDRTR JNC3 IJ HS PuT b IS.RETRVE GFC 1 
IJ HSBH6 IS. RETR VE GDDl IJHSPUTB IS.RETRVE GFC2 
I J HSBH6 IS. RETR VE GKF3 IJ HS PUT B IS.ADDRTR JFC 1 
IJ HSBH6 IS.RETRVE GPH3 IJHSPUT B IS.ADDRTR JFC2 
IJ HSBH6 IS.ADDRTR JDD 1 IJHS PuT 2 IS.KETRVE HBB4 
IJ HSBH6 IS.AODRTR JDGl IJHSREDO I S.RETRVE GBD3 
IJ HSBH6 IS.ADDRTR JNf3 I JHS REDO IS.ADDRTR JBD3 
IJ HSB ILD IS. RETR VE HBIl I IJHS RET B IS.kETRVE GBE4 
IJHSBLKD IS. RElR VE HAD5 IJHSRET I:i IS.ADDRTR JBE4 
IJHSBL TI IS. RETR VE HBGI IJHSwKAD IS.RETRVE HADI 
IJ HSBLUT 1 S. RETR VE HBJI IJ HS,WR IS.RETRVE GBC4 
IJHSCHNG I S.RETR VE GCG2 I J HS l'IuR IS.ADDRTR JBC4 
IJ HSCNGI IS.RETRVE GCJ3 IJHSwORK I S.RETRVE HASl 
IJ HSCOO2 IS.RETRVE GCJ4 IJ HSlEOT IS.RETRVE GEFI 
IJHSCOO2 IS. ADDR TR JCJ4 IJHSLEOT I S.ADDRTR JEFI 
IJ HSEOT IS. RETR VE HAE3 IJ HS2EUT IS.RETRVE GCA4 
IJ HSEOTR IS.RETRVE GCA3 IJHS210P IS.RETRVE HBH4 
IJ HSEOTR IS. ADDR TR JCA3 IJHwTFSK I S.R ETRVE fDC3 
IJ HS ER2 IS.ADD EEH3 IJHXCOR IS.ADD EGC4 
IJ HS ER2 IS. RETR VE FGB5 IJ IAEll DAMODV ANG2 
IJ HSER 2 IS.RETRVE FGC4 IJIAFG DAMOOV ANG3 
IJ HS ER2 IS. RETR VE GAE3 IJIAFS DAMODV ANJl 
IJHSER2 IS.AODRTR JAH3 IJIAFT DAMOD AAA3 
IJ HS ER2 IS.ADDRTR KBG2 IJIAFTA DAMODV ANJ2 
IJ HSER2H IS. ADD EFAl IJIAFT2 DAMODV ANE3 
IJ HSER 21 IS. ADD EEJ3 IJ I AFX DAMODV ANK2 
IJ HSER 21 IS.RETRVE FGC5 IJIANT DAMODV AMC5 
IJHSER21 IS.RETRVE GAE4 IJIANTl DAMODV ANCl 
IJ HSER21 IS. ADDR TR JAH4 IJIANV DAMODV ANA3 
IJHSER2l IS. ADDRTR KBH2 IJIANVL DAMODV AND4 
IJHSESTL IS. RETRVE GAEL IJIARD DAMODV AMES 
IJHSESTL IS.ADORTR JAEl IJ I AwR DAMODV ANB2 
IJHSEXI IS.RETRVE HAC4 IJ IBLD DAMOD AJBl 
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IJICMC OAMOD AHFl IJl$FRM CAMOOV BAG3 
IJICTL OAMOD AFBI IJISGDL OAMOOV AKH2 
IJ ICTlI OAMOD AFC2 IJISG:> DAMODV ALE4 
I J 10 IC DAMOD AEC5 IJISICL DAMODV BAG4 
IJIOUMY DAMOD ABF5 IJISING DAMODV ALK5 
I J IDV2 OAMOO AHE5 IJ ISJCK. DA~ODV BCBI 
IJIOV3 DAMOD AHH4 IJISKIF DAMOOV ALJ3 
IJ IEOF DAMOD AAA2 IJISKIP DAMODV ALJ2 
IJIEOFI DAMOD ACHI IJISKIR DAMODV ALE3 
IJIEOV DAMOD ABG3 IJ ISKIl DAMODV ALD2 
IJ I FGC OAMOD AGJ2 IJISKS DAMOOV ALA3 
IJ IFLG DAMOD AJC3 IJ ISKSI DAMODV ALB3 
IJ IFREE DAMOD AFB2 IJISKI DAMODV ALF3 
IJ I FRM OAMOO ABJ2 IJISLBK DAMOOV BEE3 
IJIFXL DAMOD AAHI IJISLOAD DAMODV BFJ4 
IJ IGCH DAMODV BD05 IJISMID OAMODV BBGI 
IJ IGET OAMODV tlDBI IJISNEF DAMODV BBAI 
IJ IGFTl DAMODV BOFl IJISNF DAMOOV ALHI 
IJ IGNXT DAMODV BDJ3 IJ ISNIDI DAMOOV BBB3 
IJIGSKB OAMODV BDA3 IJISNL DAMODV AKB5 
IJIGSKBI DAMOOV BDE3 IJISNRF DAMODV AMG2 
IJ IGSKE DAMODV BDA2 IJISNRM DAMODV AMG3 
IJIGSKM DAMODV BDGI IJlSNRMU DAMODV BDC2 
IJ IGTTT DAMODV BDHl IJISNKTU DAMODV BAE3 
IJIJCK DAMOD ADE2 IJ ISO\lP DAMODV BEBI 
IJ ILADR DAMOD ACFl IJI5LJVI DAMODV BEJ2 
IJILBK DAMOD AHGl IJISOV2 DAMODV BFC3 
IJ ILCH OAMOD AAA5 IJISOV2 DAMODV BFFl 
IJILOAD DAMOD AGD4 IJISOV2&6 DAMDDV BFD3 
IJIMXK DAMOD AAJI IJISPiol DAMODV AKF4 
IJINCD OAMOD AHCl IJISkFlJ DAMODV AKD4 
IJ INCT DAMOD AEE:4 IJISKUN DAMODV AKC3 
IJINEF DAMOD ABB4 IJISRHk DAMODV BCE4 
IJ INF IT DAMODV AMA5 IJISSEDF DAMODV AKE2 
IJ INID DAMOD ADCI IJISSF DAMODV AKF5 
IJINRM DAMOD AAF3 IJlSSro DAMODV AKCI 
IJ INRTO DAMOD ABF2 IJ ISSTRT DAMODV AKDI 
IJlOVCH DAMODV BFbl IJISSIICF DAMODV BFH3 
IJ IOVH DAMODV BH4 IJISSWL DAMODV AKKI 
IJ IOVP DAMOD AGB2 IJISTDLl DAMODV ALF5 
IJ IOV2 DAMOD AGD2 IJ IS T DL2 OAMODV ALG5 
IJIPRI DAMOD AAB5 IJISTI DAMODV AKA5 
IJ IPSI DAMOD AAB4 IJlSTK DAMOOV AKC5 
IJ IRDY DAMOD AJD3 IJISTKIIi DAMODII ALH2 
IJIREAD DAMOD ACEl IJlSTNR DAMODV BCG4 
IJIREAD DAMODII BBES IJISTO DAMOD AACI 
IJ IRND DAMOD AAH2 IJISTRT DAMOD AADI 
IJIRON DAMOD AAii2 IJISTT DAMODV AKD5 
IJIRTER DAMOD ABG5 IJISU6RS DAMOD AAG4 
IJ IRZO DAMOD AAC2 IJISUID DAMODV BBHI 
IJISAFIT DAMODV AMH4 IJISVR DAMODV A'LH4 
IJ ISAFRD OAMODV AMB4 IJISVT DAMODII AKG5 
IJ ISAFT DAMODV AMA3 IJ ISVTl DAMODV AKJ5 
IJ I SANUL DAMODV AKJI IJlSVW DAMODV ALEI 
IJISASRO DAMODV AMB5 IJISwC DAMODV ALBI 
IJ ISBK DAMOD AAE4 IJ ISw EOF DAMODV AMF4 
IJ ISCMC DAMODV BED3 IJISWLL DAMODV AMFI 
IJ ISCTL DAMOD AFB4 IJISWLR DAMODV AMEl 
IJISCTLI DAMOD AFC4 IJISWND DAMOD AFF4 
IJ ISCTLl DAMOD AFC5 IJISWND DAMODII AKK3 
IJISDOM DAMODV AKH3 IJISWND DAMODV AMGI 
IJ ISDV3 DAMODV BFB3 IJISWND DAMODII ANK3 
IJ ISEOV DAMODV BAF2 IJ ISI'IRT DAMODV AKGI 
IJISERF DAMODV AME2 IJISI'ITM DAMODV BABl 
IJ ISFGC OAMODV BFH5 IJISXTFD DAMODII BAB3 
IJ ISFREE DAMOD AFB5 IJISVlD DAMODV BBEl 
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IJISZER DAMODV AMC3 lOALJUP $$B01S07 MBD2 
IJ IT IC DAMOD AJD2 lOADJP $$BCISOA NBB4 
IJ ITNR DAMOO ADE4 lUAOJSck $$BODACl CNC3 
IJ nOM DAMOD ADD5 lOLIM HBOIS09 MGBI 
IJITRHLO DAMOD AAJ2 lUUP HBINDEX FAE3 
IJ IWAFT OAMODV ANFl LOOPOFF HBINDEX F8Gl 
IJ IWFTR DAMOOV 8BFl LSTPRDAT $$B01S10 MKA2 
IJ !WND DAMOD AAK2 LSTKCD IS.LOAD DEDS 
IJHoIND DAMOO AFEI lSTTkK IS.LOAD DFA 1 
IJIWRI DAMOD AJB3 
IJ IWRU DAMOO AAGI MAXUJT HBODAUI CKH3 
IJ IvHM DAMOD ABBI MISIOK I S.LOAO DEG2 
IJIXNF oAMOD AHA4 MOoOK H80lS08 MoG2 
IJ IXTFO DAMOo ABD2 MORXTNT UBODA IN BHG4 
IJ IYID DAMOD ABJ4 MORXTNT U80DA I I BlC I 
IJ IZER DAMOo AAC3 MOllE HBORT" I NDC4 
IJRRGoT IS.AooRTR KBC4 MUIIEoAfA U800ACl CN85 
IJUNBlK IS. ADD ELF2 MUIIE:HR IS.lOAD DA83 
ILLEGIo IS. RETR VE GGJ3 MLN ElD HBINDEX FAE4 
ILLEGlD IS.AoORTR JHJ3 MOVELl $$80DA02 CBJ I 
ILL EGID IS.ADDRTR JlD5 MOVEPT U80DAIl BK84 
INACTC IS.LOAD DAJ5 MSGKET U80DAUl CKE4 
INCCNT IS. LOAD DBCl MSGRTN U8DDAIN BJH5 
INCFXO $$B01 SOl LAG4 MSGRTN $$BODAI I BLJ5 
INCMWR IS.LOAD DDB2 MSGRTN HBODAI I BMD4 
INCR IS.LOAD DBD4 MSGRTN HBDDADI BNE5 
INCREMNT $$BODAIN BJF3 MSGRTN H80lS01 LAG2 
INCRFD IS. LOAD DFE3 MSGRTN $$BOIS05 LJH3 
INCRKEY $$BODAC L CPHI MSGRTN UBO I S06 LME4 
INCRMT $$BODA02 CBH4 MSGRTNE UBO I S07 MBC2 
INCVAR $$BODAOI 8QGl MSG2 H80DAIN 8GD5 
INDEX IS. RETR VE GKB5 MSG2 $$80DAIl 8KG3 
INDEX IS.RETRVE GPE2 MSG2 HBDDAOI 8QG2 
INDEX IS.ADDRTR JMH5 MSTHl IS.LOAD DA8S 
INDSKIP $$BINDEX FAGl MTON $o$BINDEX FAJ4 
INDXWR IS.LOAD DBH4 MTRGET UBO IS07 MBH4 
INICNT IS. LOAD DAG5 MIIEXT $$BODAIN 8GG2 
IN IT4 IS.RETRVE GKJ2 MVPNTR UBODAOI BNH3 
IN IT4 IS.RETRVE GPE3 
INIT4 IS.ADDRTR JNJ2 NDIITOC $$801S03 LFC2 
!NPULB $$BODAUI CKB4 NOXERR HBOIS05 LJG3 
INPUT $$BODA IN BHD4 NDXRTN $$BOIS05 LJAl 
INPUT $$BODAI N BJE5 NEXT IS.RETRVE GHC2 
INPUT $$BOOAUI CKKI NEXT IS.RETRVE GNFI 
INSERT $$BODAUI CLA3 NEXT IS.ADDRTR JJD3 
INTCCW IS. LOAD OEE3 NEXT IS.ADDRTR JLE3 
INTCCW IS.LOAD DFHI NEXfPHAS $o$B01S09 MGA5 
!NT!WR IS.LOAD DBDI NF4FN[) UB01S02 LDGI 
IOCOMPAR $$B01S07 MCKl NF4FNDl $$801S02 LDF3 
ISLOOP $$B01 S04 LGDl NDFULTRK $$801S10 MKB4 
ISLODP $$80IS05 lHEl NOFl $$BODAUI CKG2 
ISSHRD IS.LOAD 0802 NOFllB UBDDAll BM83 

NOF3 UBODAII BMB4 
KAPUT $$B01S08 MEB3 NOF3 UBODAUl CLH4 
K EYROUT IS.RETRVE GH84 NOF4 UBODAOI BND5 
KEYROUT IS.RETRVE GNB4 NOF4 HBODA02 CDB4 
K EYROUT IS.ADDRTR JLDl NOF4 UBODA03 CEF4 

NOF4LB $$80 I S06 LNH2 
LABADR $$BODAIN BJCl NOMSG HBODA03 CEDI 
LABELSW $$80DACl CPG3 NOMSG UBODA04 CGEI 
LDLIM $$BODAOI BQFl NONF IRST UBINDEX FAC5 
L IMCHK IS.LOAD DEC4 NONSHRD IS.LOAD DAC4 
LIMRCH $$BODA02 CAC3 NORECFND IS.RETRVE GJH4 
LL VSUl $$B01 SOl LAC3 NORECFND IS.RETRVE GPH2 
LOADAL TR $$BODAII BKA5 NORECFND IS.ADDRTR JKJ4 
LOADONE $$BODAC L CMCl NORECFND IS.ADDRTR JMD5 
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NORELAD $$BODAIN BHE2 OUTRTNE $$BOIS07 MBC4 
NllRI:M !!).LUAU ut:t-~ UUiKIN.o:: nbOISuf Mtsf- ... 
NORMAL IS.RETRVE GHB2 OLJTRTN2 UBCISOA NBEl 
N·ORMAL IS.RETRVE GNEI DUn IS.LOAD OAC2 
NORMAL IS.ADDRTR JJC3 DIIFRTN UB01S04 LGB2 
NORMAL 15.ADDRTR JLD3 oll'FkTN UBOI S05 LHH2 
'IIORMLTRK I5.RETRVE GJGl OIlLMSR UBolS0l LAC5 
NORMLTRK IS. RETR VE GPBl 
NORMLTRK IS.ADDRTR JMtH PASS $$SODAUI CKF5 
NORoOM $$BoDA03 eFE3 PDARTN UBOI S05 LHA4 
NOSER UBoOAOl BNG3 PDPOINT $$BOISlO MJC4 
NOSK IP $$BINDEX FAC3 PDROUT $$BoISlO MJFl 
NOTCHA IN UBINDEX FBEl PDSCHAGN UBOISI0 MJA3 
NOUHL $$BODAUI CKD5 PDSERR $$B01505 LHC5 
NOVERF IS.LoAD DGF4 POTUT I IS.LOAD OFOI 
"lOVLAB $$BOOAII BMb5 PDTRK IS.LOAD DAKI 
NOVLAB $$BOOAOI BNE4 PDUPPTR USOI SlO MJG4 
t\lOVLBL $$BOI 506 LNE2 PDllB IS.LOAD DEJ 1 
l><IOVLMS $$BOI502 LCG4 PGBN IS.LoAD DEBI 
NoVLMSl $$BoI S02 LCF4 PHASEI $$BOISOI LADI 
NOVOLl $$(30DA02 CDB3 PHASE2 $$BOIS02 LCBl 
NOVOLI UBODA03 CEC4 PHASE3 $$BU1503 LEBI 
NOVoLI UBoDAUl CKE2 PHASE4 $$BolS04 LGBI 
NDXT $$BoDAl N BJG5 PHASe!> $$BOIS05 LHBI 
NOXT $$BOOA02 COBI PHASE6 UBOIS06 LLBI 
NOXT $$BODA03 CED2 PHASE7 $$I:IOIS07 MABI 
N02321 $$BODA02 CBF4 PHASOT $$801S05 LKAI 
NRFF4 UBODAOI BNB4 PH4FTC $$~0IS03 LFJ3 
NRFF4 UBOOA03 CEE4 PLUGXT UBODA04 CHBI 
,'IIRFRTN $$BOI 506 LNE3 PNTCCB UBODAIN BGH2 
NRFVL $$BODAOI BND4 POAKTN $$~OIS04 LGJl 
NRFOI UBoDA02 CDB5 POINT IS.loAD DJGl 
NRF09 $$BoDA03 CFE2 POINT $$BOIS09 MGJl 
NRF09 $$BoOA04 CJE5 POINT 2 UBO I S09 MGG3 
NTNDPK IS.LoAD DFCI PoINT4 U80lS09 MGD3 
NWTKCM IS. lOAD DFC2 PLJBMSG UBOIS02 LCD4 
NXTEXT UBoDAOl BQB2 PUBMSG UBORTVI NCF2 
NXTRK IS.LOAD DAE2 
NXTSU $$BODA02 CAC4 RCDCAl IS.LOAD OFF2 

RDEXCP IS.LOAD DJB5 
OFLOEXIT I S.RETRVE GHJl R[)FLAB UBODA02 CAH2 
OFLOEX IT IS. RETR VE GNBI RDFOR3 UBODA I 1 BLD3 
OFLOEXIT IS.ADDRTR JJB3 RDLABEL UBODACL CNBI 
OFLOEX IT IS.ADDRTR JLA3 RDLST I S.lOAD DJC3 
OFLOOP IS. RETR VE GKG3 READ UBODAIl BKF2 
OFLOOP IS.RETRVE GPB4 READFI UBODAUI CKDl 
OFLOOP IS.ADDRTR JNA4 READRT UBOIS06 LNBI 
OFLOROUT IS. RETR VE GKB2 REAlJuL UBODAlJl CKC4 
OFLOROUT IS.RETRVE GPB3 RECMUI/ UBODAOI BPD5 
OFLOROUT IS.ADDRTR JNB2 RECtvlOV UBODA02 eCG5 
OFLOSAVE $$B01S06 LLJ4 RELOCATE UB01S09 MFCI 
OPN2 UBODA 11 BKBI RELOCATE $$BoIS10 MJBl 
DRCCW IS.LOAD DEA3 RETKVE $$BOIS07 MBF3 
OTHERR IS. lOAD DJG4 RETRIIU UBCISOA NAG5 
OUT IS.LOAD DA02 RETJRN IS.LOAD DHG5 
JUT IS.LOAD DBK3 RET JRN IS.LOAD DJA3 
OUT IS.LOAD DCJ5 REVTOC UBODA02 CDB2 
OUT IS.LOAD DEG3 RNOBMP IS.LOAD DBJ2 
OUT $$BINDEX FAD2 RNODMP IS.LOAD DDF5 
OUT $$B INDE X FBC£ RSETFP IS.LOAD DGJ5 
OUT UB INDE X FBG5 RSETTF IS.LOAD DAF2 
OUT $$B01 508 MEEI RTNF3 HBODAIl BKG5 
OUTRTN $$B01S0l LBB3 RTN"ION UBODACL CNJI 
QUTRTN $$BOI SOl lBJ2 RTlil $$BORTV2 NGB5 
OUTRTN $$BOIS07 MBB4 KURD IS.RETRVE GHGI 
oUTRTN UBCISOA NBB1 RZEROR IS.RETRVE GMF4 
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RZEROR 15. ADDR TR JMJ3 5KIP':4 $$801503 LFF3 
R21R I5.RETR VE GGH1 5KIP24 U801S05 LJD2 
R21R IS.AODRTR JHFl SK1P24 $$801506 LLB3 

5KIP24 $$BCI50A N8F2 
SAVEFX $$B OOAD 1 8NF1 5KIP24 U80RTV2 NFE1 
S AV FRX $$BODA02 CAFl 5KIP':4A $$80RTV2 NFB3 
SCAN $$BOI509 MFG3 5KIP24B $$80RTV2 NFJ1 
SCROPN $$800A02 CCb2 SKIP28 U80lS06 LLC3 
5CRTCH $$BOOA02 CCHZ SKIP28 U80RTV2 NF84 
SEQERR $$BOOA04 CHE4 SKIP32 $$801S06 LLG3 
SEROK $$BOOA03 CEE1 SKIP32 $$801S07 MCA3 
S ETADR IS.LOAD DHB3 SKIP3L $$80RTV2 NFE4 
5ETCC IS. LOAD DGH5 SKIP32A U80 I S07 MCE3 
SETHEAD $$BODA04 CGll4 SKIP3ZB $$801S07 MC85 
SETlOG $$B01510 MJG1 SKIPj6 $$80IS05 LJF2 
SETMAX $$8INDEX FAD4 SKIP36 U80lS06 LLH3 
5ETMSG $$801505 LKE2 SKIP36 $$80RTV2 NFH4 
5ETNEW $$801509 MGB2 SKIP40 $$80IS05 LHB4 
SETPNT IS.LOAD OAA5 SKIP40 $$80RTV2 NGH1 
SHAR ED IS.LOAD DEJ2 5KIP42 $$801S06 LM84 
5HRDTRK IS.RETRVE GKI:l1 SKIP42 $$80RTV2 NG83 
5HRDTRK 15.RETRVE GPB2 5K1P44 U801505 LHF3 
S HP,DTRK IS.ADDRTR JMB2 SKIP46 $$801506 LMC4 
SKIP $$B INDE X FAH4 SKlP52 $$801S05 lHH3 
SKIP04 $$BOI502 LCCI SKIP54 U80l S05 LHC2 
SKIP04 $$B01S03 LECl SKIP54 $$80IS06 LL85 
SKIP04 $$801 S06 LLCl SKlP6C $$801S05 LKF1 
SKIP04 $$BOI507 MACI SKIP60 $$801505 LHC4 
SK1P04 $$BCl50A NAA2 SKIP60 $$801506 llE5 
SKIP04 $$BORTVI NCCl SKlP68 U8U1 S05 LHE5 
5KIP05 $$BOI501 LAJl SKlP68 $$801506 LLG5 
SK1P05A $$BOI 50 1 LAF2 SKIP72 $$801S05 LKJ2 
SKTP058 $$801501 lAE2 SK1P72 $$801S06 LME5 
5KIP06 $$801502 LCF2 5KIP76 U80 I 505 LK82 
SKTP06 $$801506 LLFl SKIP78 $$801506 LNGl 
SKIP08 $$B01S01 LAK1 SKIP80 $$801505 LKH3 
SKIP08 $$B01 S02 LCK1 SKIPi:l2 $$80IS04 LGG3 
SKIP08 $$BOI S05 LHCl SKIP82 $$80IS06 LNA3 
SK I P 08 $$B01 S06 LLHI SKIP84 $$801S06 LNJ3 
SKTPOB $$BO 1 S07 MAH1 SKIPi:S6 $$801S06 LNH3 
SK IP 08 $$BCISOA NBB2 SKIP88 $$BOI504 LGE4 
SKIP 08 $$BORTV1 NCA2 SKIP90 $$801S04 LGH4 
SK JP 08A $$BCISOA NAG3 SMTRK IS.LOAD DEE4 
SI(IPI0 $$BCISOA NAE5 ST ART IS.LOAD DGB1 
SKIP12 $$BOI 501 LAD3 START I5.LOAD DHBl 
SK IP12 $$BOI S02 LDD2 START IS.RETRVE: GGB1 
SK IP 12 $$BOI S03 LEGI START IS.RETRVE GMIH 
SKIP12 $$BOI507 MAB3 START 15.ADDRTR JH81 
SK IP 12 $$BORTV1 NCE3 START IS.ADDRTR JLB1 
SK IP13 $$BOI 507 MAE:2 STOTF $$BODAIN 8GCl 
SKIP14 $$801503 LEH3 STOADR IS.LOAD DHG3 
SK IP 14 U80RTV1 NDB1 STORCT U80DA03 CEJ1 
SK TP 16 $$BOI 501 LAE3 STORE $$80DAIN 8JF1 
SK IP 16 $$801 S02 LDC4 STORES IS.RETRVE GLF1 
SKIP16 $$B01 505 LJC1 STORES IS.RETRVE GQF1 
SK IP 16 $$B0I507 MAG3 STORESl I S.RETR VE GLG1 
SK IP16 $$B ORTV1 NOEl STORESl IS.RETRVE GQG1 
SK IP 18 $$801503 LEE:4 STORE51 IS.ADDRTR JPFl 
SKIP20 $$8OI SOl L8B2 STORKL 15.LOAD DGDl 
SKTP20 $$801 S02 LDD4 STOR5U $$BODAIl 8KB2 
SKTP20 $$BOI506 LMB2 STaViN $$80DAUl CKD3 
SK IP20 $$80RTVl NDB3 STPIOA I S.LOAD DHA5 
SK IP 22 $$B01 506 LMG2 STRFXT UbODA03 CEG1 
SKIP22A $$BOI S06 LMH2 SU8TCT I5.LOAD DGC3 
SKIP228 $$801 506 LMJ2 SVCALL $$BODACL CNJ2 
SK IP24 $$BOIS02 LDF4 SVF1AD $$8uDA02 CbBl 
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TBLBLD $$B01 SOS LKb3 ULAB UBODAUl CKA3 

tEST ..... n T fl.lr"lr v f8.t.l UNBL FL IS.LOAD DAJI 
~.pU.l. I'fLJ L.. A 

TESTC2 $$BODA02 CBH3 UNBLREAD IS.RET~VE GJGS 

TESTEOF $$BODAC L CNHI UNBLREAD IS.RETRVE GPDl 

TESTIND $$BOI S09 MFFI UNBLREAD IS.ADDRTR JMEI 

TESTLOAD $$801 S09 MFC3 UPDATE $$B01S05 LKGI 

T ESTMOD $$BOIS08 MDKI UP DA TE $$BORTVI NEE.: 4 
TESTNORM IS. RETR VE GGG4 upn IN 1T $$BODA04 CGD3 

TESTNORM TS.RETRVE GMG2 UPDTAD IS.LOAD DBB5 

TESTNORM IS.ADDRTR JHG4 UPPERLT $$BODAIN BJBl 

TESTPDUL IS. LOAD DAB2 UPPERLT $$BODA1l BLbL 
TESTPS $$BODA 11 BMEl UPVSEQ $$BODA04 CHE3 

TE STPS $$BODA04 CHH5 
T ESTSHRD $$B01SlO MKA3 VAL I DATE IS.LOAD DACI 

TESTXT $$BODA02 CBCI VALIDATE IS.LOAD DECI 

TICRTS IS.RETRVE GLD2 VAL IDATE IS.RETRVE GGDI 

TICR TS IS.ADDRTR JKD2 VALIDKEY $$B01S10 MKG3 

Tl CP TS IS.ADDRTR JPD2 VOLCHK $$BOR TVI NDB2 

TINLOP IS.LOAD DAH5 VOL GET $$B01 S02 LCE3 

T I WR IS.LOAD DBB2 VOLGET $$BORTVI NCB5 

TKHLDCHK $$BOIS07 MCG2 VOLGETCK UB01 S02 LCB5 

TOMANY $$BODA03 CEA2 VOLSETUP $$BORTVI NCG3 

TSTDASD IS.RETRVE GLG5 
TSTDASD IS.RETRVE GRH2 WR IT E $$BODA03 CFCI 

TSTDVCTP $$BODAIN BHAI WR ITE $$BODA04 CJB4 

TSTNRF IS.RETRV!:' GLJS WR HE $$BODAUI CLGI 

TSTNRF IS.RETRVE GRK2 ViR HE $$B01 S06 LPB2 

TSTNRF IS.ADDRTR JKHS WR HE $$S01 soq MGCl 

TSTNRF IS.ADDRTR JQJ2 WRITELBL $$BODACl CPS3 

TSTOUT $$BODAI N BJB4 WkLABL UBUDA04 CHB3 
TSTRDL B $$BODAC L Cpel WRLAST $$BODAUI CKJ3 
TSTRPY $$BODA02 CCB5 WRLUOP IS.LOAD DHEI 
TSTVAR $$BODA02 CBE5 WRHiI I S.LOAD DAJ4 
TSTWLR IS. RETRVE GRJ2 WRTT 1 IS.LUAD DAA4 
TSTWLR IS.ADDRTR JKG5 
TSTWLR IS. ADDR TR JQH2 XTCHEK $$BU1S0l LAB3 

XTNPUT $$bOIS06 LLA3 
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APPENDIX B: MESS~§E CROSS-REFERENCE LIS~ 

For explanations and actions to be taken for the various messages, refer tc DOS/y~ 
~~~~~, GC33-5372. 

~Q!~: Tne second digit of the message number indicates the type of DASD file issuing 
the message. The file types are: 

2 = ISAM file 

6 = Direct access - InFut 

7 = Direct access - Output 

r-------T-----------T---------------T---------------------------------, 
1 Messagel Issuing 1 Cnart 1 Message 1 
1 Nurr.ber 1 Phase 1 Identification 1 1 
~-------+-----------+---------------+---------------------------------f 
142001 1 $$BOIS06 1 LM 1 NO LAEEL SPACE IN VTOC 1 
1 1 $$BOIS06 1 LL'1 1 or 1 
~-------+-----------+---------------I NO RECORD FOUND 1 
1 47001 1 $$BODA03 1 CF 1 1 
~-------t-----------+---------------+---------------------------------~ 
142011 1 $$BOI806 1 LL I NO FORMAT 1 LABEL FCUriD 1 
1 1 $$BOlS06 1 LN 1 or 1 
1 1 $$BOlS07 1 MA 1 NO RECORD FOUND 1 
1 I $$BOISOA 1 l'1A 1 1 
I 1 $$BORTVl 1 ND I 1 
~-------+-----------+---------------I 1 
146011 1 $$BODAIl 1 BM 1 1 
I 1 $$BODAUl 1 CK 1 I 
~-------+-----------+---------------I 1 
1 470ll 1 $$BODA02 I CD I I 
I I $$BODAUl 1 CK 1 I 
~-------+-----------+---------------+---------------------------------f 
1 42021 I $'$BOI807 I MA 1 NO RECORD FOUND I 
I J $$BCI80A I NA I I 
1 1 $$BORTV2 1 NG 1 1 
~-------+-----------+---------------+---------------------------------f 
146031 1 $$BODAIl I BM I NO FORMAT 3 LABEL FOUriD I 
I I $$BODAUl I CL I I 
~-------+-----------+---------------I 1 
147031 I $$BODAUl I CL I I 
~-------+-----------+---------------+---------------------------------f 
1 42041 I $$BOlS02 1 LD 1 NO FORMlI~ 4 LABEL FOUND I 
1 J $$BOI803 1 LE I or 1 
I I $$BOI806 I LN I NO RECORD FOUND 1 
1 J $$BORTVl 1 ND 1 1 
~-------+-----------+---------------I 1 
1 47041 1 $$BODA01 1 BN 1 1 
I 1 $$BODA02 1 CD I I 
I I $$BODA03 I CE 1 1 L _______ ~ __ --_______ ~ _______________ ~ _________________________________ J 

Figure 108. Message cross-reference list (1 of 3). 
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r-------T-----------T---------------T---------------------------------, 
I Message I Issuing I Chart 1 Message 1 
INumber 1 Phase 1 Identification 1 1 L _______ ~ ___________ ~ _______________ ~ _________________________________ ~ 

j4206I i $$BOIS02 i LC NO STANDARD VOLl LABEL FOUND i 
1 1 $$BOIS03 1 LE or 1 
1 1 $$BOIS06 1 LN NO RECORD FOUND 1 
1 1 $$BOIS07 1 MA 1 
1 1 $$BCISOA 1 NA 1 
1 1 $$ BORTVl 1 N"C 1 
~-------+-----------+--------------- I 
146061 1 $$BODAll 1 BM 1 
1 1 $$BODAUl 1 CK 1 
~-------~-----------+--------------- I 
147061 1 $$BODAOl 1 B,~ I 
1 1 $$BODA02 1 CD I 
1 1 $$BODA03 1 CE 1 
1 I $$BODAUl 1 C.K 1 
~-------~-----------+---------------+---------------------------------~ 
14608D 1 $$BODACL 1 CN 1 NO RECORD FOUND 1 
1 1 $$BOIS03 1 LE 1 1 
~-------~-----------+---------------+---------------------------------~ 
14709I I $$BODA02 I CD 1 NO RECORD FOUND 1 
1 1 $$BODA03 1 CF 1 1 
1 1 $$BODAJ4 1 CJ 1 1 
~-------~-----------+---------------+---------------------------------~ 
14638D 1 $$BODAUl 1 CK 1 USER HDR LBL IS N"OT STD. I 
~-------+-----------+---------------+---------------------------------~ 
14639D 1 $$BODACL 1 CN 1 USER TRL IBL IS NOT STD. 1 
~-------+-----------+---------------+---------------------------------~ 
1 42401 1 $$BOISOl 1 LA I E}(TEN'I' OVERLAP ON ANOTHER I 
~-------+-----------+---------------I I 
14740A I $$BODAOl I BQ 1 1 
~-------+-----------+---------------+---------------------------------~ 
142411 I $$80IS02 I LD 1 E}(TEN'I' OVERLAP ON VTOC I 
~-------+-----------+---------------I 1 
14741A 1 $$BODAOl I BP 1 1 
t-------~-----------+---------------+---------------------------------~ 
142431 1 $$BORTV1 1 NE I INV E}(TEN'I HI/LO LIMITS I 
~-------+-----------+---------------+---------------------------------~ 
14744A 1 $$BODA02 1 CC 1 OVERLAP ON UNEXPRD FILE 1 
t-------+-----------+---------------+---------------------------------~ 
1 42451 1 $$BOIS06 I LM 1 'ICO MANY EXTENTS I 
~-------+-----------+---------------I 1 
147451 1 $$BODA03 1 CE 1 1 
~-------+-----------+---------------+---------------------------------~ 
1 42461 1 $$BOI807 1 MA I DISCONT INDEX EXTENTS 1 

~-------+-----------+---------------+---------------------------------~ 
142491 1 $$BOIS05 1 LK I DATA TRACK LIMIT INVALID 1 

t-------+-----------+---------------+---------------------------------~ 
146511 1 $$BODAll 1 B1 1 SYSUNITS NOT IN SEQUENCE 1 

~-------+-----------+---------------I 1 
14751I I $$BODA04 1 CH I I 
t-------~-----------+---------------+---------------------------------~ 
142521 1 $$80IS05 1 LH I DISCONT 'IYPE 1 EXTENTS 1 L _______ ~ ___________ ~ _______________ ~ _________________________________ J 

Figure 108. Message cress-reference list (2 of 3). 
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r-------T-----------T---------------T---------------------------------, 
IMessagel Issuing 1 Chart 1 Message 1 
INumber 1 Phase 1 Identification 1 1 
~-------+-----------+---------------+---------------------------------~ 
142541 1 $$BOIS05 1 LK 1 DSK XTN ENTRY TABLE FULL 1 
1 1 $$BORTV2 1 NF 1 1 
~-------+-----------+---------------+---------------------------------~ 
14255A 1 $$BOIS02 1 LC 1 WRONG PACK, MOUNT nnnnnn 1 
1 1 $$BORTV1 1 ND 1 1 
~-------+-----------+---------------I 1 
1 465!:>A 1 $$BI)DAIl 1 BK 1 1 
~-------f-----------+---------------I 1 
1 4755A 1 $$BOOA01 1 BN 1 1 
~-------~-----------+---------------+---------------------------------~ 
147601 1 $$BODAIN 1 BJ 1 NO EXTENTS, ALL BYPASSED 1 
1 1 $$BOOA02 1 CD 1 1 
1 1 $$BODA03 1 CR 1 1 
r-------f-----------+---------------+---------------------------------f 
142611 1 $$BOIS01 1 LA 1 INVALID DLBL FUNCTION 1 
~-------+-----------+---------------+---------------------------------~ 
142621 1 $$BOIS05 1 LK 1 NO PRIME DATA EXTENT 1 
~-------+-----------+---------------+---------------------------------f 
1 42631 1 $$BOIS07 1 PB 1 LOAD FILE NOT CLOSED 1 
~-------+-----------+---------------+---------------------------------~ 
142661 1 $$BOIS05 1 LJ 1 1 TRACK USER LABEL EXTENT 1 
~-------+-----------+---------------I 1 
1 4766A 1 $$BODA01 1 BQ 1 1 
~-------~-----------+---------------+---------------------------------~ 
142691 1 $$BOIS07 1 MC 1 FILE IS OPEN FOR ADD 1 
~-------+-----------+---------------+---------------------------------f 
142701 1 $$BORTV2 1 NF I 1ST X~NT CD NOT INDX VOL 1 
~-------+-----------+---------------+---------------------------------~ 
142711 1 $$BOIS01 I LA I EXTENT INFO NEEDED I 
r-------+-----------+---------------+---------------------------------f 
142721 1 $$BOIS08 1 ME 1 MOD AND D'I'F INCOMPATIBLE I 
~-------+-----------+---------------+---------------------------------~ 
142831 1 $$BOIS02 1 LC 1 INVALID LOGICAL UNIT 1 
1 1 $$BORrVl 1 NC 1 1 
~-------~-----------+---------------I 1 
146831 1 $$BODAIN 1 BG 1 I 
~-------f-----------+---------------+---------------------------------f 
1 47 97I 1 $$BODA02 1 CC I OVLAP EXPIRED SECRD FILE 1 
r-------+-----------+---------------+---------------------------------, 
147981 1 $$BODA02 I CC I OVLAP UNEXPRO SECRD FILE 1 
~-------+-----------+---------------+---------------------------------f 
142990 1 $$BOIS06 1 LL 1 DATA SECURED FILE ACCESSED 1 
1 1 $$BORTVl 1 lllD 1 I L _______ i ___________ i _______________ i _________________________________ J 

Figure 108. Message cross-reference list (3 of 3). 
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ADD function (ISAM) 
add to overflow area 115 
channel program builder 116 
end-of-file add 115 
nor.al sd~ to prime data area 114 
WAI'rF macro 114 
WAITF mscro. detail chart 237 
WRITE NEWKE! macro 115 
WRITE NEWKEY macro. detail chart 234 

add to the o~erflow area 115. 153 
adding recoris to a file 11 
ADDRTR fUnction (ISAM) 

channel program builder 155 
end-of-file add 153 
ESETL mscro 146 
ESETL macro. detail chart 278 
GET macro 147 
GET macro, detail chart 279 
overflow srea add 153 
prime data area add 152 
PUT macro 148 
pur macro, detail chart 283 

READ KE! m3cro 148 
READ KEY macro, detail chart 284 
SETL macro 

phase 1. $$BSETL 149 
phase 2. $$BSETL1 150 
$$BSETL, detail chart 285 
$$BSETL1. detail chart 288 

WAITF macro 151 
WAITF macro. detail chart 293 
WRITE macro 

KEY 153 
KEY. detail chart 298 
NEWKE! 154 
NEWKEY, detail chart 298 

alteration factors 55 
areas. work 16 
asynchronous processing 102 

relative addressing extensions 55 

B-transients (see logical transients) 
buffering. double 103 

capacity record (RO) 28 
CCW chains 111. 130 
CCws (basic), channel program builder 35 
channel program builder 35 

descriptor byte 36 
detail chart 193 
ISMOD 

ADD 116 
ADDRTR 155 

RANDOM RETRVE 133 
SEQNTL RETRVE 141 

strings 35 
close DAM, input/output 61 
close ISAAI 182 
close ISAM, detail chart 323 
close logic 178 
CNTRL macro 

DAMOD 31 
DAMOD, detail chart 190 
DUODV 35 
DAMODV, detail chart 190 

COCR 68 
conventions for relative addresses 21. 55 
conversion of relative addresses 22 
cross-reference label list 331 
cylinder 

index 68 
overflo~ area 66, 104 
overflow ~ontrol record 68 

DAM (direct access method) 
close 61 
extent information 
logic module macros 

DAMOD 

60 
29 

13 

channel program builder subroutine 193 
CNTRL macro 31 
CNTRL macro, detail chart 
FREE macro 31 

190 

190 PREE macro. detail chart 
input/output macros 29 
input/output macros, detail chart 
macro 29 
seek overlap 
WAIl'F macro 
WAIl'P macro, 

DAMODV 

subroutine 
30 

detail chart 

191 

187 

channel program builder subroutine 
CNTRL macro 35 
CNTRL macro. detail chart 
FREE macro 35 

190 

PREE macro. detail chart 190 
IJIGET subroutine. detail chart 
input/output macros 35 
input/output macros. detail chart 
seek overlap subroutine. detail 

chart 202 
WAIl'P macro 32 
WAITF macro. deiail chart 198 

DASO file protect, 183 
,data security indicator 57 

descriptor byte. DAM channel program 
builder 35 

direct access method (DAM) 13 
channel program builder strings 
charts 185 

185 

193 

201 

194 

37 
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files 13 
module 29 

double buffering 103 
DSKXTNT Lible 55 
orF tables 

DTFDA 14 
DTPIS 

ADD 78 
ADDRl'R 95 
LOAD 73 
RETRVE. RANDOM 85 
RETRVE. SEQNTL 90 

DTPPH. DA.'4! 20 
DTFDA macro 13 
Dl'FIS macro 22 
DTFPH macro. DAM 20 

ENDFL macro LOAD 108 
ENDPL macro LOAD. detail chart 225 
EOF add 115. 153 
EOV limits for prime data area 84 
ERREXT option 102 
ERREXT parameter list 102 
error option extension 102 
error/status indicator 24 
ESEl'L macro 

ADDRTR 146 
ADDRTR, detail chart 278 
RETRVE. SBQNTL 136 
RETRVE. SEQNTL, detail chart 260 

explanation of flowchart symbols 184 
extending a file with ISAM 70 
extent infor~ation to user. DA.'4! 60 

factor. reconversion 
field. sequence link 
file additions 71 
flowchart labels 331 
flowchart symbols 184 
formatting macro 28 
FREE macro 

DAMOD 29 
DAMOD, detail chart 
DAMODV 35 

32 
64. 71 

190 

190 
132 

DAMODV. detail chart 
ISMOD. RANDOM RETRVE 
ISMOD. Rk~DOM RETRVE, detail chart 

functions 
add records to a file 71 
load or extend a file 70 
random record retrieval 71 
sequential record retrieval 

GEl' macro IS!lOD 
ADDRTR 147 
ADDRTR. detail chart 279 

72 
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259 

SEQNTL REl'RVE 136 
SEQNl'L REl'RVE. detail chart 261 

I/O area requirements 63 
I/O areas 63 

add (blocked records) 64 
add (unblocked records) 64 
load 64 
retrieve (blocked records) 64 
retrieve (unblocked records) 64 

10, reference by (DAM) 21 
IDLOC 22 
independent overflow area 66, 104 
index level pointer 64 
indexed sequential access method (I SAM) 
indexes 66 

cylinder 68 
master 69 
track 67 

indicator, error/status 24 
initialization and termination DAM 55 
initialization and termination 

procedures 176 
input/output macros 

DAMOD 29 
DAMOD, detail chart 185 
DAMODV 31 
DAMODV, detail chart 194 

!SAM (indexed sequential access method) 
close 182 
close, detail chart 323 
file extension 70 

ISAM macro instructions 
add records to a file 104 
load or extent a DAsD file 103 
random retrieval 105 
sequential retrieval 106 

ISMOD macro 102 

key, reference by (DAM) 21 

label information, DASD (SYSRES) 
label list, flowchart 331 
length field. sequence 64, 11 
link field, sequence 64, 11 
LOAD function 

ENDFL macro 
phase 1 
phase 1, 
phase 2 
phase 2. 

SETFL macro 
phase 1 
phase 1. 
phase 2 
phase 2. 
phase 3 

108 
detail 

109 
detail 

109 
detail 

111 
detail 

112 

chart 225 

chart 227 

chart 229 

chart 231 

176 

63 

63 



phase 3. detail chart 232 
phase 4 112 
phase 4. detail chart 233 

~RITE NE~KEY macro 112 
WRITE NEWKEY macro. detail chart 234 

loading or extending a file 70 
logical transients 

$$BCI50A 182 
$$BCI50~. detail chart 323 
$$BENDFF 109 
$$BENDFF. detail chart 227 
$$BENDFL 108 
$$BENDFL. detail chart 225 
$$BINDEX 128 
$$BINDEX. detail chart 250 
$ $ BODACL 61 
$$BODA:L. detail chart 222 
$$BODAIN 57 
$$BODAIN. detail chart 204 
$$BODAII 57 
$$BODAI1. detail chart 207 
$$BODAOI 57 
$$BODA01. detail chart 208 
$$BODA02 58 
$$BODA02. detail chart 211 
$ $BODAO 3 59 
$$BODA03. detail chart 215 
$ $BODAO 4 59 
$$BODA04. detail chart 217 
$$BODAlJl 60 
$$BODAIJ1. detail chart 220 
$$BOI501 178 
$$BOI501. detail chart 299 
$$BOI502 178 
$$BOI502. detail chart 301 
$$BOI503 178 
$$801503. detail chart 303 
$$801504 179 
$$BOI504. detail chart 305 
$$801505 179 
$$BOI505. detail chart 306 
$$BOI806 179 
$$801506. detail chart 309 
$$BOI507 180 
$$BOI507. detail chart 313 
$$BOI508 180 
$$BOI508. detail chart 316 
$$801809 181 
$$B01S09. detail chart 318 
$$BOI510 181 
$$BOI510. detail chart 321 
$$BORTVl 182 
$$BORTV1. detail chart 335 
$$BORTV2 182 
$$BORTV2. detail chart 328 
$$BSETPF 111 
$$B8ETrr. detail chart 231 
$$BSETFG 112 
$$B5ETr4. detail chart 232 
$$BSETFH 112 
$$BSETrS. detail chart 233 
$$B5ETrL 109 
$$B5ETrL. detail chart 229 
$$B5ETL 138 
$$BSETL. ietail chart 266. 285 
$$BSETLl (ACDRTR) 150 
$$B5ETLl (5EQ RTRVE) 139 
$$B5ETL1. detail chart 271, 288 

macro 
CNTRL 

DANOD 31 
DAMOD. detail chart 190 
DAMODV 35 
DAMODV. detail chart 190 

DPTDA 13 
DTFI5 22 
DTPPS. DAM 20 
ENDFL LOAD 108 
ENDrL LOAD. detail chart 225 
ESSTL 

AnDRl'R 146 
ADDRl'R, detail chart 278 
5EQNTL RETRVE 136 
5EQNrL RITRVE. detail chart 261 

formatting- 28 
FREE 

DAMOD 31 
DAMOD. detail chart 190 
DAMODV 35 
DAMODV. detail chart 190 
RANDOM RETRVE 132 
RANDOM RITRVE. detail chart 259 

GET 
ADDRrR 147 
ADDRl'R, detail chart 279 
8EQNTL RITRVE 136 
5EQN1'L RETRVE. detail chart 261 

input/output 
DAMOD 29 
DANOD. detail chart 185 
DAMODV 31 
DAMODV. detail chart 194 

15MOD 102 
pur 

ADDRTR 148 
ACDRTR. detail chart 283 
SEQNl'L RETRVE 138 
5EQNrL RETRVE. detail chart 265 

READ 
10 DOOD 29 
ID D~NOD. detail chart 185 
KEY DA.'40D 29 
KEY DAMOD. detail chart 185 
KEY ADDRTR 1118 
KEY ADDRTR. detail chart 284 
KEY RANDOM RETRVE 131 
KEY RANDOM RETRVE, detail chart 252 
5PUMB records 41 
VARONB records 41 

5E'l'FL LOAD 109 
SETFL LOAl. detail chart 229 
5ETL 

ADDRTR 149. 150 
ADDRTR, detail chart 285. 288 
5EQNTL RETRVE 138, 139 
5EQNrL RETRVE. detail chart 266 

WAITF 
DANOD 30 
DAMOD. detail chart 186 
DAMODV 35 
DAMODV. detail chart 198 
15MOD ADD 114 
15MOD ADD. detail chart 237 
ISMOD ADDRTR 151 
15MOD ADDRTR. detail chart 293 
l5MOD RANDOM RBTRVE 131 
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ISMOO RANDOM RETRVE, detail 
chart 253 

WRITE 
AFTER DAMOD 28 
AFTER DAMOD, detail chart 185 
AFTER SPNUNB records 34 
AFTER VARUNB records 33 
10 DAMOD 29 
10 DAMOD, detail chart 185 
KEY DA~OD 29 
KEY DAMOD. detail chart 185 
KEY IS~OD ADDRTR 153 
KEY lSMOD ADDRTR. detail chart 298 
KEY IS~OD RANDOM RETRVE 132 
KEY lSMOD RANDOM RETRVE. detail 

chart 257 
NEWKEY ISMOD ADD 115 
NEWKEY ISMOD ADD. detail chart 241 
NEWKEY ISMOD ADDRTR 154 
NEWKEY ISMOD ADDRTR. detail 

chart 241 
NEWKEY ISMOD LOAD 112 
NEWKEY ISMOD LOAD, detail chart 234 
RZERO OAMOD 28 
RZERO DAMOD, detail chart 187 
RIERO SPNUNB records 34 
RZERO VARUNB records 34 
SPNONB records 33 
VARUNB records 32 

macro instru:tions (ISAM) 
add records to a file 104 
load or extent a DASD file 103 
random retrieval 105 
sequential retrieval 106 

master index 69 
message cros3-reference listing 341 
modules, direct access method 29 
modules, reentrant 102 
multiple track search 22 

normal add to prime data area 114, 152 

open DAM 55 
general chart 57 
input 58 
input, detail chart 201 
input/output 58 
input/output. detail chart 204 
output 

phase 1 58 
phase 1. detail cbart 208 
phase 2 59 
phase 2. detail chart 211 
pbase 3 60 
phase 3, detail chart 215 
phase II 60 
phase 4. detail chart 217 

user labels 61 
user labels. detail chart 220 
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open ISAM 177 
phase 1 178 
phase 1, detail chart 299 
phase 10 181 
phase 10. detail chart 321 
phase 2 178 
phase 2. detail chart 301 
phase 3 178 
phase 3. detail chart 303 
phase 4 119 
phase 4. detail chart 305 
phase 5 179 
phase 5, detail chart 306 
phase 6 179 
phase 6, detail chart 309 
phase 7 180 
phase 7, detail chart 313 
phase 8 180 
phase 8, detail chart 316 
phase 9 181 
phase 9, detail chart 318 

open logic DAM, general chart 51 
open logic ISAM, general chart 178 
open/close 13g1c DAM 55 
open/close logic ISAM 179 
open 

ISAM REl'RVE 
phase 1 182 
phase 1. detail chart 325 
phase 2 182 
phase 2. detail chart 328 

overflow area 66 
cylinder 66. 104 
ISMOD ADD 115 
upper limits 84 

parameter list, ERREXT 102 
prime data area EOV limits 84 
processing. asynchronous 102 
POl' macro IS~OD 

ADDRTR 148 
ADDRTR, detail chart 283 
SEQNTL RErRVE 138 
SEQNTL RErRVE, detail chart 

RDONLY 102 
read cylinder index into storage 

detail chart 250 
READ 10 macro 

DAMOD 29 
DAMOD, detail chart 185 

READ KEY lIlacro 
DAMOD 29 
DAMOD, detail chart 185 
ISMOD 
ADDRTR 148 
ADDRl'R, detail chart 284 
RANDOM RETRY! 131 
RANDOM RETRVE, detail chart 

265 

128 

252 



READ macro 
SPONB rec3rds 41 
VARUNB records 41 

reconversion factor 32 
record 

lD retarned (IDLOC) 22 
spanned 24 
types 63 
zero (RO) 30 

reentrant module 102 
reference 

by 10 (DA.'4) 21 
by KEY (DAM) 21 
methods and addressing systems 20 

relative address conversion 22 
relative addressing conventions 21, 55 
requirements for I/O areas 63 
RErRVE functions random (ISAM) 

channel program builder 133 
FREE macr:> 132 
FREE macr:>. detail chart 259 
READ KEY macro 131 
READ KEY macro. detail chart 252 
wAlTF macro 131 
WAITF macro. detail chart 253 
wRIrE KEY macro 132 
WRITE KEY macro, detail chart 257 

RErRVE functions sequential (ISAM) 
channel program builder 141 
ESETL macro 136 
ESETL macro. detail chart 261 
GET macro 136 
GET macro, detail chart 261 
PUT macro 138 
PUT macro, detail chart 265 
SETL macro 

$$BSETL 138 
$$BSETL, detail chart 266 
$$BSETLl 139 
$$BSETL1. detail chart 271 

RETRVE open (ISAM) 
phase 1 182 
phase 1, detail chart 325 
phase 2 182 
phase 2, detail chart 328 

returned record 10 (IDLOC) 22 

search multiple tracks 22 
seek overlap subroutines 191. 202 
se~uence link field 64. 71 

entries 71 
index level pointer format 65 

SErFL macro LOAD 109 
SETFL macr:) LOAD. detail cbart 229 
SErL macro ISMOD 

ADDRTR 149. 150 
ADDRTR. detail charts 285. 288 
SEQNTL RErRVE 138. 139 
SEQNTL RETRVE. detail cbarts 266, 271 

spanned records 
control field 24 
READ macro 31 

WRITE macro 33 
WRITE AFTER macro 34 
WRITE RZERO macro 34 

storage areas 63 
I/O areas 63 
work areas 66 

strings. cbannel program builder 
subroutines. detail charts 

DAMOD cbannel program builder 
DAMOD seek overlap 191 
DAMODV cbannel program builder 
DANODV 13IGET 201 
DANODV seek overlap 202 

symbols. flo~charting 184 
SYSRES DASD label information 176 

table, DSKXTNT 55 
termination 3f DAM 55 
termination procedures 176 
track index 67 
track search. multiple 22 
types of rec3rds 63 

VARONB recor:1s 
READ Dcr3 31 
wRITE AFTER macro 33 
WRITE macro 32 
WRlrE RZERO macro 34 

WAITF macr:> 
DAMOD 30 
DAMOD. detail chart 
DAMODV 35 

186 

DANODV, detail chart 
ISMOD 

ADD 114 

chart 
131 

198 

237 

283 

ADD, detail cbart 
ADDRrR 151 
ACDRrR, detail 
RANDOM RETRVE 
RANDOM RETRVE. detail chart 

work areas 76 
WRlrE AFTER macro 

DAMOD 28 
DAMOD, detail chart 
SPNUNB records 34 
VARONB records 33 

WRITE 10 macro 
DAMOD 29 
DAMOO. detail chart 

185 

185 

35 

193 

193 

253 
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WRITE KEY macro 
OAMOD 29 
DAMOD, detail chart 
I SHOD 

185 

chart 
132 

298 
ADDRl'R 153 
ADDRTR. detail 
RANDOM RETRVE 
RANDOM RETRVE, detail chart 

WRITE macr:> 
SPNUNB records 
VARUNB records 

33 
32 

257 
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WRITE NEWKEY macro ISMOD 
ADD 115 
ADD, detail chart 241 
ADOaiR 15:;' 
ADDRTR, detail chart 241 
LOAD 112 
LOAD, detail chart 234 

WRITE RZERO macro 
DAMOO 28 
DAMOD, detail chart 185 
SPNUNB records 34 
VARUNB records 34 
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