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This manual is the third in a series of 
four manuals providing detailed information 
about the VSE/Advanced Functions Logical 
IOCS programs. The four manuals are: 

Volume 1 : General Information and 
Imeerative Macros! LY33 9116. 

Volume 2 : SAM! LV33-9117. 

Volume 3: DAM and ISAM z LV33-9118. 

Volume 4: SAM for DASIlz LV33-9119. 

This third volume is intended mainly for 
persons involved in program maintenance and 
for systems programmers who are altering 
the program design. Logic information is 
not necessary for the operation of the 
programs described. 

General routines that apply to more than 
one access method or more than one file 
type are described in Volumes 1 and 4. 
These routines include open/close and a 
number of transient routines. References 
to Volumes 1 and 4 are made whenever 
required for a good understanding of the 
topics discussed. 

This volume of the VSE/Advanced 
Functions LIOCS manuals consists of three 
parts: 

1. LIOCS support for DAM files 

2. LIOCS support for ISAM files 

3. Charts. 

Parts 1 and 2 supply descriptions of the 
declarative and imperative macros. DTF 
tables. and initialization and termination 
procedures for each of the file types 
described. Part 3 supplies the detailed 
flowcharts associated with the descriptions 
in the first two parts. 

PREFACE 

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

1. Label list 

2. Message cross-reference list. 

Effective use of this publication requires 
an understanding of IBM VSE/Advanced 
Functions operation and the Assembler 
language and its associated macro 
definition language. Reference 
pUblications for this information are 
listed below. 

PREREQUISITE PUBLICATIONS 

• VSE/Advanced Functions Macro User's 
Guide. SC33-6196. 

• VSE/Advanced Functions Macro Reference. 
SC33-6197. 

• OS/VS - DOS/VSE - VM/370 Assembler 
Language! GC33-4010. 

RELATED PUBLICATIONS 

• VSE/Advanced Functions Diagnosis 
Reference: Supervisor. LV33 9107. 

• VSE/SP Messages and Codesz SC33-6181. 

For other related publications. refer to 
IBM System/370 and 4380 Processors 
Bibliography! GC20-00 1. 
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Direct Access (DA) files refer to files 
contained on DASD devices and processed by 
the Direct Access Method. Note that the 
term Direct Access applies to a method of 
processing DASD records and not to a type 
of file organization. 

DIRECT ACCESS METHOD 

The Direct Access Method provides 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 load, read, 
write, update, add, or replace records on a 
DASD file. 

The Direct Access Method is an IOCS 
processing method processing method 
specifically designed to utilize the 
capabilities of direct access storage 
devices. This method provides the 
following 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 
logical record). 

Multiple track searching beyond the 
specified track for resolving 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 subject to the 
following restrictions: 

Only unblocked records are processed. 

No work area and only one I/O area can 
be specified for the fTTe. 

DIRECT ACCESS FILES 

• The user must supply either a track 
reference or a record identifier for 
every record read or written by logical 
IOCS. 

DASD files processed by the Direct Access 
Method must be defined for logical IOCS by 
a DTFDA macro. If a DASD file is processed 
by physical IOCS in a manner similar to the 
Direct Access Method, the file must be 
defined by a DTFPH macro. 

DEVICE INDEPENDENT SUPPORT 

Device independent support is provided in 
LIOCS by dynamically extending the user 
DTFDA into the virtual area within the user 
partition (see Figure 2), and by linking 
the user DTFDA to the device independent 
version of the logic module in the SVA 
(shared virtual area). The user must 
provide sufficient dynamically allocatable 
space in his partition for the device 
independent extension to the DTFDA table. 

The device independent versions of the 
logic module in the SVA are reenterable and 
therefore sharable between partitions. If 
the linkage to the original module is 
already coded read-only, the user supplied 
save area is not used. 

The device 
logic modules 
the functions 
being opened. 
non-RPS logic 

independent versions of the 
in the SVA are supersets of 
needed to process the DTFDA 
Supersetting of RPS and 

modules is not supported. 

The CCB CCW address and the module 
linkage field in each DTFDA are modified to 
point to the DTFDA extension and the device 
independent version of the logic module in 
the SVA. Each DTFDA has two indicators set 
on by OPEN: one indicates that the DTF has 
been extended into the virtual area, the 
other indicates that the device supports 
RPS (if that is the case). 

The DTFDA extension contains a CCW build 
area necessary to construct channel 
programs. In addition, it contains a save 
area to allow reentrant imperative macro 
calls to the device independent version of 
the logic modules and to preserve DTFDA 
information to reestablish the original 
DTFDA at CLOSE time. The original DTFDA is 
used for all other information, except the 
channel progr~m. 
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DTFDA MACRO 

Whenever a file of DASD records is 
processed by the Direct Access Method, the 
logical file must be defined by a DTFDA 
macro. This macro generates a partial DTF 
table to describe the characteristics of 
the file for logical IDeS as shown in 
Figure 1. The DTF table is completed by 
the channel program builder subroutine in 

the DA logic module. This subroutine 
builds the channel program CCWs to process 
the file and inserts them into the DTFDA 
DTF table extension (see VSE/Advanced 
Functions Diagnosis Reference: LIOCS Volume 
4). The number and specific nature of the 
CCWs varies imperative macros used with the 
file. See Figures 14 and 15 for a summary 
of the CCW chains needed to accomplish the 
function of a particular imperative macro. 
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OTF Assemblyl Module I 
Label IOSECT Label Bytes 

&Filename IJICCB 

IIJIMOD 

I 

I 
I 
I 
I 

IIJISWI 

I 
I 
I 
I 
I 
I 
I 
IIJIFNM 

I 
IIJIDVTP 

IIJIUNT 

I 
I 
IIJIRPS 

I 
I 
IIJIULB 
I 

!IJIUXT 

IIJIRELPT 

I 
IIJIERC 
I 

I I 
I I ~ 
117-19 II 
1(11-13) 

I 20 I 

: ;i: I! 

I 

22-28 
(16-1C) 

29 
(1D) 

30-31 
(lE-lF) 

32 
(20) 

3 
4 
5 
6 
7 

o 
1 

2-6 
I 7 

133-35 I 
1(21-23) 

I 
36-39 , 
(24-27) 

40 I 
(28) , 

I I 
41-43 I 
(29-2B)1 

Figure 1. DTFDA Table (Part 1 of 6) 
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Function 

Command Control Block (CCB). 

1 = Trailer labels 
Used by FREE macro 
1 = COBOL Open/Ignore option 
1 = Track hold option specified 
1 = OTF relocated by OPENR 
Not used 
1 = SPNUNB 
Used by CNTRL macro 

Address of logic module. 

DTF type for OPEN/CLOSE (X'22' 
files). 

1 Output; 0 = Input. 
1 VerifY option specified. 

direct access 

1 Search multiple track (SRCHM) specified. 
1 WRITE AFTER or WRITE RZERO macro used. 
1 IDLOC specified. 
1 Undefined; 0 = FIXUNB. VARUNB. or SPNUNB 

11 RELTYPE = DEC 
11 End of file. 

IFilename (DTF Name). , 
IDevice Type. 
X'OO' = 2311 
X'Dl' 2314. 2319 
X' 04' = 3330-1. 3330-2 
X'05' 3330-11 
X'D7' = 3350 

X'08' 
X'09' 
X'OA' 
X'OB' 
X'OC' 

3340 
3340 

= 3340 
3375 
3380 

general 
35MB 
70MB 

Starting logical unit address of the first volume 
containing the data file. This value is supplied 
by the OPEN from EXTENT cards (can be initially 
zero). 

INot used 
1 = RPS device and RPS=YES in FOPT macro 
Not used 

11 = Extended DTF for RPS 
I 
IAddress of user's label routine. 
I 
Address of user's routine for processing EXTENT 
information. 

Pointer to relative address 
&Filename.P - &Filename 

2 

area: 

I 
I 

I 
I 

'

Address of a 2-byte field in which IOCS can 
the error condition or status codes. 

I 
storel 

! 
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IDTF AssemblylModule 1 
1 Label IDSECT LabellBytes 

I I 
IBitsl Function 

I-----------+----------~------r_--~---------------------------------------------
I 
I 

I 
I 
I 
1 

I 
I 
I 
I&Filename.Z 
I 
1 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

IJITST 
I 
I 

I 
IIJIBPT 

I 
IIJICBZ 
I 
IIJICCW 
I 
1 
IIJIXMD 

IIJIMSZ 

I 
IIJISPT 
I 

I 

I 

I 
I 

I 
I 

44-45 
1(2C-2D) 

I 

I I 
146-47 I 
I(ZE-ZF) 

148-63 I 
I (30-3F)1 
164-71 
1(40-47) 

172-75 

I i;~~i:: I 
I 78 I I (4E) 

79 
(4F) 

80 
(50) 

81 
( 51) 

82 
(52) 

83 
(53) 

184- 87 I 
1(54-57)1 

Figure 1. DTFDA Table (Part 2 of 6) 

Macro co e switch for internal use: 
X'OOOO' READ ID 

IX'OOOl' READ KEY 
IX'0002' WRITE ID 

IX'0003' WRITE KEY 
X'0004' WRITE RZERO 
X'0005' WRITE AFTER 

IPointer to channel program build area 
1(&Filename.B) minus 32. 

Icontrol seek CCB. 

Icontrol Seek CCW for overlap seek routine. 
I 
IChannel program builder instruction: 
IXI 36(2),C'0' 
I 
IMaximum 

IBLKSIZE 
data length for FIXUNB or UNDEF records; 
for VARUNB or SPNUNB records. 

I 
I 
I 
I 
I 

Pointer 
Ina READ 
I 

to READ ID string (Filename.O); X'OO' if 
ID issued. I 

IPointer to READ KEY string (Filename.l); X'OO' 
Ino READ KEY issued. 

IPointer to WRITE ID string (Filename.2); X'OO' 
no WRITE ID issued. 

IPointer to WRITE KEY string (Filename.3); X'OO' 
lif no WRITE KEY issued. 

\ 
if I 

I 
I 

if I 
I 

I 
I 

I Pointer to WRITE RZERO string (Filename.4); 
if no WRITE RZERO issued. 

\Pointer to WRITE AFTER string (Filename.5); 
lif no WRITE AFTER issued. 

X'OO'\ 
\ 
I 

I 
\Reserved 

I 

X'OO'I 
I 

I 
I 
! 

4 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and ISAM 



Licensed Program - Property of IBM 

DTF AssemblylModule 
Label IDSECT Label Bytes Function I 

-----------+----------+-----~~--+---------------------------------------------I 
IJILAT 88 0 Not used. II 

2 1 = Non-data transfer error. II 
(S8) 1 11 - Wrong-length record. 

I 

I 

3 N1ot __ used. 
I 4 No room found. I 
IS-6 INot used. I 
,7 111 Record out of extent area. I 

89 I 0 Data check in count area. I' 
(S9) 1 11 = Track overrun. 

2 11 End of cylinder. 

I ,I 43~7 11 = Data check when reading key or data. II 

l It No record found. 
End of file. I 

= End of volume. I 
INot used. I 

I 

I 
I 
I 
,IJILBTK 

I 

'90-9S II ILabel track address. XBCCHH. where X is the I 

'

(SA-SF) volume sequence number of the device on which thel 
label track is located. I 

This is the end of the common DTFDA table. 

The following section is included if UNDEF. AFTER, or RZERO is specified. 

IDTF AssemblylModule I 
I Label IDSECT LabellBytes Function 
1------------+-----------+-------+----+-------------------------------------------------
I&Filename.L IJILST 96-143 Basic CCWs to build channel program 
I , (60-8F)1 I(see Figure 9). 

I I 144-1831 Basic CCWs for undefined length or formatting 
I I (90-B7)1 macros (see Figure 9). 
I I 
I IIJIVIT 184-18SI Instruction to give record length to user if 
II (B8-B9)1 record length is undefined. (NOPR 0 if no 

RECSIZE specified.) 
I I 
I IJIFRU 186-187 Instruction to get record length from user if 
I (BA-BB) record length is undefined. (NOPR 0 if no 
I IRECSIZE specified.) 

I&Filename.F IJIFLD 188-192 IWork area (used for RO address - CCHHO). 
I (BC-CO) 
I I 
I&Filename.K IJICNT 193-2001 
I (C1-C8)1 

I&Filename.c IJICTS 201-2081 
, I(C9-DO)1 

Figure 1. DTFDA Table (Part 3 of 6) 

Work area (used for RO data field). 

Work area (included only for spanned or variable 
Irecords for re~ord count field). 
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The channel program builder strings are generated following the DTFDA table, and 
preceding the channel program building area. (See Figures 9 and 10 for the channel 
program builder string to be used for each macro.) 

IDTF AssemblylModule I I II 
I label IDSECT IBytes Bits Function 
I label 
�----------~--------~------~---+--------------------------------------------I I&Filename.O Variable Channel program builder string for READ ID macro.1 
I If READ ID is not specified, the string is not I 
I I Igenerated. I 
I&Filename.l IVariable Channel program builder string for READ KEY I 
II I I Imacro. If READ KEY is not specified, the string I 
I I I I is not generated. I 
I&Filename.2 Ivariable IChannel program builder string for WRITE 10 I 
II Imacro. If WRITE 10 is not specified, the string ,I 

I I lis not generated. 

I&Filename.3 IVariable IChannel program builder string for WRITE KEY I 
I I Imacro. If WRITE KEY is not specified, the stringl I is not generated. , 

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

I&Filename.5 Variablel IChannel program builder strings for WRITE AFTER I 
I I macro. If WRITE RZERO or WRITE AFTER is not I ! specified, the string is not generated. ! 

The following section contains the channel program build areas and varies in size. 

IDTF AssemblylModule I 
I label IDSECT label Bytes Function 
I-----------+----------~------~---+--------------------------------------------I&Filename.B 

I 
I 

I 
I 

I I 
Ivariablel 

Figure 1. DTFDA Table (Part 4 of 6) 

I 

Seek CCW that is generated at program assembly 
time and used by all channel programs. 

IArea to build: 

1. Eight CCWs if AFTER is not specified. 

2. Eight CCWs if spanned or variable length 
records and AFTER=YES is specified. 

3. Seven CCWs if undefined or fixed records and 
AFTER=YES is specified. 

Area to build: 

1. Eight CCWs if AFTER is not specified and 
VERIFY=YES is specified. 

2. Eight CCWs if spanned or variable length 
records and AFTER=YES and VERIFY=YES are 
specified. 

3. Five CCWs if undefined or fixed records and 
I AFTER=VES and VERIFY=VES are specified. 
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The following section is added for spanned records only. 

DTF AssemblylModule 
Label IDSECT Label 

bytes 
I 

B bytesl 
I 

1 byte I ~ 
I 3 
I 4 
15-7 
I 

1 byte I 
2 bytes , 

I 
112 bytesl 
I I 
I 8 bytesl 

Count save area. 

ISEEKADR save area. 

11 = Relative addressing. 
11 = IJIGET switch on. 

Function 

11 = Ignore hold switch on. 

IReserved for use by IJGXDAV/S 
1 = New volume SEEKADR. 
Not used. 

IReserved. 
I 

I
Record size. 

Work area. 

IControl word save area. 

The following section is added to the DTFDA table if DSKXTNT (relative addressing) is 
spec.ified. 

DTF AssemblylModule I 
Label I DSECT Label Bytes Function 

&Fi1ename.P 3 bytes 3X'00' for padding. 

bytesl 
I 

&Filename.I 5 IIDLOC record area (bucket used by module). 
I I 

&Filename.S 18 bytesl ISEEKADR in form: M,Bl,B2,C1,C2,Hl,H2,R 
14 bytesl IDC A(&SEEKADR) 

/~ bytesl IDC A(&IDLOC) 
bytesl Work area for RElTVPE=DEC. 

I 
/4 

I 
I&Fi lename.X bytesl ISave area for CCHH portion of actual DASD 
I I IClddress. 
I I I 
I 4 bytes/ IAlteration factor for Cl in SEEKADR (see bytes 
I I 1112-119): 
I I 
I 1 2311: X'OOOOOOOl' 
/ 

I 
12314, 2319: X'OOOOOOOI' 

I 
1
3330

: 
X'00001300' 

I 3340: X'OOOOOCOO' 
I I 3350: X'OOOOlEOO' 
I I 3375: X'OOOOOCOO' 
I I /3380: X'OOOOOFOO' 
I 

bytes/ I 4 I Alterat ion fClctor for C2 in SEEKADR (see bytes 
I 

I 
1112-119): 

I 
12311: I X'OOOOOOOA' 

I I /2314 2319: X'00000014' 
I I 3330 X'000OOOI3' 
I I 

13340 X'OOOOOOOC' 
I I 3350 X'OOOOOOIE' 
I I 13375 X'OOOOOOOC' 
I I 13380 X'OOOOOOOF' 
I 

Figure 1. DTFDA Table (Part 5 of 6) 
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IDTF AssemblylModule I I I I 
I Label IDSECT LabellBytes IBitsl Function I 
1--------------+�------------~14---b-y-t-e-s--+I----~IA--l-t-e-r-a-t--i-o-n--f-a-c--t-o-r--f-o-r---H-1--i-n---S-E-E-K-A-D-R---(-s-e-e--b--y-t-e-s---I 
I I I I 1112-119): I 

I I I I I 
I I I 12311: X'OOOOOOOl' I 

I I 12314, 2319: X'00000001' I 
I I 3330: X'OOOOOOOl' , 
I 3340: X'OOOOOOOl' , 

I 3350: X'00000001' , 
, I 3375: X'OOOOOOOI' I 
I I 3380: X'00000001' I 
I I I 
I IVariable DSKXTNT table composed of a variable number of I 
I Ito end 8-byte entries containing extent information , 
I lof DTF in the following format: I' 
I Itable 
I I Bytes 0-2 TTT2 - cumulative number of tracks in I 
I' the DSKXTNT table entries up tol 
'I I and including the current 'I 

entry. 
I 13M - volume sequence number. I 
I I 4 B - 0 for disk devices. I 

I I I 
I , Bytes 5-7 TTT1 - relative track number of lower I 
I' limit of this entry. I 
I I I 
I I I 
II I A I-byte end-of-table indicator containing ,I 

X'FF' follows the last entry in the DSKXTNT 
I I table. I 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 1. DTFDA Table (Part 6 of 6) 
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IDTF Assembly\Module 
I Label IDSECT Label Bytes 

i I IJ IXBLD o 
(0 ) I 

I 
IJIXSPTR 176 

(BO) 

IJIXSVMP 180 
(B4) 

IJISAVA 184 

IIJISECVO 
I 
I 
IIJISECVl 
I 
I 
IIJISECV2 
I 
I 
IIJIXSEC 
I 
I 
IIJIXSSO 

I 
IIJIXSSX 
I 
I 
IIJIXSSNF 
I 
I 
IIJIXSTRG 

I 
IIJIXSPT 
I 
I 
IIJIXMCYL 

I 
IIJIXTFAC 
I 
I 
IIJIFLGI 

I 
IIJIXUSTF 
I 
I 
IIJIFLG2 
I 

(B8) 

266 
(lOA) 

267 
(lOB) 

268 
(lOC) 

269 
(100) 

270 
(lOE) 

278 
(116 ) 

286 
(11 E) 

294 
(126) 

302 
(12E) 

382 
(17E) 

390 
(186) 

392 
(188) 

394 
(18A) 

395 
(18B) 

396 
(18C) 
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IBitsl Function 

I Iccw build area. 

I I 
I IAddress of original channel program. 
I \ 
I I 
I \Address of original logic module. 
I I 
I I 
I 172-byte register save area. 
I I 
\ I 
\ \Not used. 
\ \ 
I \ I Isector work byte. 

\ \ 
I ISector work byte. 
I I 
I I 
I Sector work byte. 

I 
I 
I 
I 

I 

RPS CCW. 

RPS CCW. 

RPS CCW. 

RPS CCW. 

PESC byte string area. 

I 
IDisplacement to strings. 
I 
I 
IMaximum cYlinders per volume. 

I 
ITolerance factor. 
I 

IFlag byte. 

I 
IIndicator needed to use tolerance factor. 
I 
I 
IFlag byte 
I 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 2. Device Independent DTF Extension for DTFDA 
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DTFPH MACRO 

Figure 3 illustrates the DTF table 
generated by the DTFPH macro when the 
parameters DEVICE=xxxx and MOUNTED=ALL are 
specified in the macro operand. The table 
contains the information to define a DASD 
file for processing by physical IOCS, in a 
manner similar to the Direct Access Method. 

Bytes 

0-15 
(O-F) 

Bits IFunction 

IceB. 
I 
I 

If the device being opened has RPS 
capability and the SYSGEN option RPS=YES 
has been specified, OPEN will set on bit 1 
in byte 32 of the DTF. If the user wishes 
to make use of the RPS feature of a device, 
he must provide the appropriate Read Sector 
and Set Sector CCWs in his channel programs 
as is done in the Direct Access Method. 
(See the appropriate hardware manual for 
your device, for format of Sector CCWs and 
a write-up on Rotational Position Sensing.) 

16 (10) 

17-19 
(11-13) 

X'08' indicates DTF relocated by OPENR. 

20 (14) 

21 (15) 

22-28 
(16-1C) 

29 (10) 

3X'OO' 

DTF type (X'23'). 

Option codes. 
o 1 = Output, 0 = Input. 

1-7 Not Used. 

Filename. 

Device type code: 
X'OO' 2311 
X'Ol' 2314, 2319 
X'04' 3330-1, 3330-2 

IX'OS' 3330-11 
X'07' 3350 
X'08' 3340 general 
X'09' 3340 35MB 
X'OA' 3340 70MB 
X'OB' 3375. 

30-31 
(lE-lF) 

Logical unit address of first volume containing 
the file. 

32 (20) o 
1 
2 

3-7 

Not Used. 
1 = Device supports RPS. 
1 = Version 3 DTF. 
Reserved for future use. 

33-35 
(21-23) 

Address of user label routine. 

36-39 
(24-27) 

Address of user routine to process EXTENT 
I information. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 3. DTFPH Table for DAM Files 

REFERENCE METHODS AND ADDRESSING SYSTEMS 

Each record read or written must be 
identified by providing the logical IOCS 
routines of the Direct Access Method with 
two references: 

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

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

The user can specify the track reference or 
record 10 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 
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has been converted to either a 4-byte 
hexadecimal or a la-byte decimal address. 
Actual physical addresses are supplied as 
8-byte DASD addresses. Further details of 
the addressing systems are presented in the 
following discussion of reference methods. 

TRACK REFERENCE 

Before issuing a read or write instruction, 
the user must supply the proper 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. Actual physical addressing - the track 
identification is contained in the 
first seven bytes of the a-byte track 
reference field (MBBCCHHR). 

2. Relative addressing (RELTYPE=HEX) - 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 la-byte track reference field 
(TTTTTTTTR R) • 

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

RECORD ID 

Reference to a particular record can be 
made by supplying a specific number 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 number 1, 
the second is number 2, and so on. 

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

1. 

2. 

Actual physical addressing - the record 
1D is the last byte (R byte) in the 
8-byte track reference field 
(MBBCCHHR). 

Relative addressing (RELTYPE=HEX) - the 
record ID is the last byte (R-byte) in 
the 4-byte track reference field 
(TTTR) . 

3. Relative addressing (RELTYPE=DEC) - the 
record 1D is the last two zoned decimal 
bytes (RR) in the lO-byte track 
reference field (TTTTTTTTRR). 

When a READ or WRITE macro that searches 
for record ID is executed, logical IOCS 

refers to the track reference field to 
determine which record is requested by the 
program. The number in this field is 
compared with the corresponding field in 
the count areas of the OASD records. 

When a READ 10 macro is executed, IOCS 
searches the specified track for the 
particular record. If the record is found, 
the key area (if present and defined by the 
KEYLEN= parameter in the OTFDA macro) and 
the data area of the record are transferred 
into the main storage I/O area. If the 
corresponding record ID (R portion of the 
count area on the track) is not found, a 
no-record-found indicator is placed in the 
user's error/status indicator. The WRITE 
ID operation is the same as the READ ID 
except a record is written instead of read. 

RECORD KEY 

If the OASD records include kgy areas, the 
records can be identified by the control 
information contained in the key. Whenever 
this method of referencing is used, the 
problem program must supply the key of the 
desired record to logical IOCS before a 
READ or WRITE macro is issued. When a READ 
or WRITE macro is executed, IOCS searches 
the track identified by the track reference 
field for the desired key. The search is 
confined to one track unless multiple track 
search is specified by the user. (Refer to 
the section "Multiple 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 macro 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 DASD record. This replaces the 
information previously recorded in the data 
area. 

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 logic modules. The Seek Overlap 
subroutine in the logic module performs the 
conversion. 

If the user wants to express the 
relative address as a la-byte zoned decimal 
number (RELTYPE=DEC), the address is packed 
and converted to binary so that it takes 
the hexadecimal TTTR form before conversion 
to an actual address. 

Direct Access Files 11 
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Conversion to ~n ~ctu~l DASD ~ddress 
st~rts by comp~ring the TTT v~lue given in 
the user-supplied rel~tive ~ddress with the 
TTT2 v~lue of e~ch entry in the DSKXTNT 
t~ble. (Refer to Figure 16 ~nd to 
"Rel~tive Addressing" under "Initi~liz~tion 
~nd Termin~tion" in this section of the 
m~nu~l.) The proper DSKXTNT entry is 
re~ched when the TTT2 v~lue of the entry 
exceeds the TTT v~lue in the ~ddress. The 
M ~nd B2 v~lues from the t~ble entry ~re 
inserted into the seek ~ddress, tlB~CCHHR 
(Bl is ~lw~ys 0). The reconversion f~ctor 
is c~lcul~ted by subtracting the TTTl v~lue 
of the current extent entry from the TTT2 
v~lue of the previous entry. The 
reconversion f~ctor is s~ved for 
reconversion of ~n actual ~ddress to ~ 
relative address if IDLOC is specified. 

The user's TTT value is then divided, in 
turn, by the three device-dependent 
~lter~tion f~ctors: C1. C2. and HI (refer 
to Figure 17). The quotient after each 
divide operation is placed in the 
respective position in the seek ~ddress. 
For example: the quotient (~fter the TTT 
value is divided by the C1 alter~tion 
factor). is inserted in the first C byte of 
the seek address, MBBCCHHR. The rem~inder 
after each divide oper~tion becomes the 
dividend for the next divide operation. 
The rem~inder ~fter the fin~l divide 
operation is the H2 v~lue in the seek 
address, MBBCCHtlR. The R byte of the 
actual seek address is identical to the R 
byte (or equivalent to the RR bytes if 
decimal relative ~ddressing is used) in the 
TTTR relative address. 

If a record ID is returned to the user 
in relative ~ddress form ~fter ~ READ or 
WRITE macro instruction is executed (IDLOC 
specified). reconversion is accomplished by 
reversing the conversion process. Thus, 
the corresponding CCHH portions of the 
actual address ~re multiplied by the 
respective ~lter~tion f~ctors ~nd the 
reconversion f~ctor is added to the result. 
Again. the R byte rem~ins unmodified 
throughout the reconversion process. If 
the decim~l form of relative addressing is 
specified. the TTTR hexadecim~l form is 
further converted to the 10-byte zoned 
decimal form TTTTTTTTRR. 

MULTIPLE TRACK SEARCH 

The Direct Access READ KEY and WRITE KEY 
macro routines for processing DASD files 
normally se~rch one tr~ck for the desired 
logical record. The user c~n specify a 
search of multiple tracks by including the 
DTFDA entry SRCHM (Se~RCH Multiple tracks) 
in the DTF. When SRCHM is specified, IOCS 
begins the se~rch for a specified record 
key on the track specified in the tr~ck 
reference field. The se~rch continues 
until one of two conditions occur: 

1. An equal comp~re occurs between the key 
argument (record key) in main storage 
and the key of the required record. 

2. The end of the specified cylinder is 
reached. 

The search for multiple tr~cks continues 
through the cylinder, even though part of 
the cylinder m~y be ~ssigned to ~ different 
logical file. This occurs with or without 
relative addressing. IOCS provides the 
user with an end of cylinder indic~tor when 
the search re~ches the end of a cylinder. 
This indicator is pl~ced into the 
error/status byte by IOCS. 

IDLoe 

The p~r~meter IDLOC= is provided (in both 
the DTFDA ~nd IJGXDAF/U or IJGXDAV/S 
macros) if the user w~nts to identify 
records ~fter e~ch READ or WRITE operation 
is complete. If specified, IDLOC 
identifies ~ main stor~ge location where 
IOCS supplies the address (either actual or 
rel~tive) of ~ DASD record. If spanned 
records ~re being processed, the ID 
returned will be th~t of the first segment 
of the record. The address returned in 
location IDLOC ~fter ~ particular macro 
depends on ~ variety of conditions. See 
Figure 4 for a summary of these conditions 
~nd the addresses returned. When the 
problem progr~m references ~ record by ID 
or KEY ~nd does not specify the SRCHM 
(search multiple tracks) option, IDeS 
returns the ID of the next record under 
norm~l conditions. If the user is 
processing records sequenti~lly on the 
b~sis of the next ID. he c~n check the ID 
supplied by IOCS ~gainst his file limits to 
determine when he has re~ched the end of 
his logic~l file. 

If the next record ID is returned to 
IDLOC, LIoes se~rches for the ID of the 
next record on the specified cylinder. If 
~n end of cylinder occurs before the next 
record is found. logic~l IDCS: 

1. Posts the end-of-cylinder bit in the 
error/st~tus indic~tor, ~nd 

2. Updates the address to head D. record 
of the next cYlinder. ~nd posts this 
upd~ted ~ddress in IDLOC. 

It is possible th~t there will be no record 
at this new address. In this case, logic~l 
IOCS posts a no-record-found in the 
error/status indicator. Two ways to avoid 
this possibility: 

1. Initialize the volume by writing a 
dummy record at the beginning of e~ch 
cylinder. 

2. Add 1 to the record address and re~d or 
write ~gain, and continue this process 
until logical IDeS finds the desired 
record. 
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I 
I 
I 
I 

Read/Write 
Function 

1 SRCHM = YES I SRCHM ~ YES I 

INormallNo I*End INormallNo I*End IEOF I 
11/0 Irecordlof 11/0 Irecordlof Irecordl 

Seek 
address 
not in 
extent 

I 
1-------------------+--------~----~------_4--------+_----~------~------+_--------

Icompletelfound Icylinderlcompletelfound Icylinderlread 1 area 

IREAD Filename,KEY Blank Next Dummy 
I 1 record record 
I------------------r-------+-----+-------+-------~----~------~----_r--------
IWRITE Filename,KEY Blank Next Dummy 
1 1 I record record 
I------------------~--------+-----~------~--------+------+------~~----~-------­
IREAD Filename,ID 
I 

Dummy 
record 

I--------------------+--------+------+-------~--------~----~--------~----~---------
IWRITE Filename.ID Dummy 

record 1 
I------------------~-------+----~--------~------+-----~-------+----~---------
IWRITE Dummy 
1 record 
I------------------+-------+-----+-------+-------~----~------~----_r-------­
IWRlTE 
I 

Dummy 
record 

1---------------------------------------------------------------------------------
I*If an end-of-cylinder condition coincides with either a physical or a logical end of 
I volume, the 10 supplied is that of the first record on the next volume. If this 
I condition occurs on the last volume. the 10 supplied in IDlOC is equal to the maximum 
I number of tracks for the file. A dummy record is supplied when a physical end of 
I volume is reached if actual DASD addressing is used. 
I 
IDummy record: 
I 
IActual addressing ---------- 5 bytes (CCHHR). each containing X'FF' 
IRelative addressing (HEX) 4 bytes (TTTR). each containing X'FF' 
IRelative addressing (DEC) -- 10 bytes. each containing decimal 9 
I 

Figure 4. Record ID Returned to IDLOC 

CONTROL FIELD - SPANNED RECORDS 

Figure 5 illustrates the format of the 
8-byte control field associated with each 
spanned record. The first four bytes are 
called the block descriptor word and 
contain information supplied by lIOeS when 
the record is written. The second four 
bytes are called the segment descriptor 
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 of the kind described 
by the segment control flag. 

Null Segment: The term null segment refers 
to a special 8-byte segment (control field 
only) that may be written by a WRITE AFTER 
macro when the file is being created. A 
null segment is written as the last record 
on a volume and indicates that the next 
logical record is written on a new volume. 
Spanned records do not span volumes; that 
is, the first portion of a logical record 

cannot exist on one volume and the 
remainder on another. 

ERROR/STATUS INDICATOR 

When processing records in a DASD 
environment. certain exceptional conditions 
must be handled within the program. 
Because the method used for handling these 
exceptional conditions depends on the 
application and operating environment. the 
logical IOeS routines of the Direct Access 
Method provide the user with exception 
indicators. 

The user must specify a symbolic name 
for the address of a 2-byte field where 
IOeS places the exceptional condition 
codes. The symbolic name is written by the 
user in the DTFDA entry ERRBYTE. When 
needed, IOCS sets one or more of the bits 
in this error/status indicator for the 
conditions illustrated in Figure 6. 
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Block Descriptor Word Segment Descriptor Word 

t=1 D ... ~D 
Segment <:<Jotrol 
Flag (bits 6 and 71 

Block Descriptor Word 

LL Record length including the 8- byte control 
field (ii+41. 

RR = Used by the system_ 

Segment Descriptor Word 

Record length including the 4-byte segment 
descripto~ (data length + 41. 

Segment Type: 

0= Nonnal segment 
1 = Null segment 

f = Contains binary zeros except bits 6 and 7. 

Segment Control Flag: 

00 = This segment is not followed or preceded by 

another segnent; 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· 
segnent logical record. 

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

Contains binary zeros. 

Figure 5. Spanned Record Control Field 
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I 0 I 
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I I 
I I 
! I 
I I 
I I 
I I 
I I 
I I 
I I 
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I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
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I , 
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I I 
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I I 
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I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
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I I 
I I 
I I 
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Figure 6. 

IError/Status Indicator 

INot used. , 
IWrong-length record 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I Explanation I 
I I 
I I 

FIXUNB records: This bit is set on whenever the I 
data length or key length of a record differs I 
from the original record. If an updated record I 
is shorter than the original record, the updated I 
record is padded with binary zeros to the length I 
of the original record. If the updated record isl 
longer than the original record, the original I 
record positions are filled and the rest of the I 
updated record is truncated and lost. I 

UNDEF records: This bit 
following conditions: 

is set on under the 
I 
I 
I 
I 

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 READ is issued and the record is 
greater than the maximum data size (BLKSIZE 
minus KEYlEN; or BLKSIZE minus the value of 
KEYLEN plus eight, if AFTER is used), a 
wrong-length error condition is given and 
value returned ln the RECSIZE register is 
of the actual record length. 

the I 
thatl 

I 
I 
I 
I 
I 

is I 

When a WRITE ID or KEY is issued and the 
record to be written is greater than the 
maximum data size, a wrong-length error 
condition is given and the record written 
equal to that of the maximum data length. 
the DASD record is larger than the maximum 
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. 

If I 
I 
I 
I 
I 
I 
I 

When a WRITE AFTER is issued and the record tol 
be written is greater than the maximum data I 
size, a wrong-length error condition is given I 
and the record written is truncated to the I 
maximum data length. The value in the RECSIZEI 
register is set equal to that of the maximum I 
data length. I 

jVARUNB records: This bit is 
'following conditions: 

set on under the 
I 
I 
I 

I 
I • I 
I , , 
I • , , 
I 
I 
I 
I· , 

I 

When a READ 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 macro. 

I 
I 
I 
I 
I 
I 

When a WRITE ID or KEY macro is issued and thel 
LL count is greater than the value specified I 
by the BLKSIZE parameter in the DTFDA macro. I 
The record is written with the low-order bytesl 
truncated. I 

I 
When a WRITE AFTER macro is issued and the Ll I 
count is greater than the value specified by I 
the BLKSIZE parameter in the DTFDA macro. Thel 
record is written with the low-order bytes I 
truncated. I , 

Error/status Indicator (Part 1 of 4) 
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IBytelBit IError/Status Indicator Explanation I 
1----~--1-------------------------~--------------------------------------------1 
I SPNUNB records: This bit is set on under the I 
I Ifollowing conditlons: I 
I I I 
II II- When a READ macro is issued, the wrong-length II 

record error indicator is set if the Ll (data 
I length + 8) count is larger than the value I 
I specified by the BLKSIZE paramefer in the I 
II DTFDA macro. The number of data bytes read II 

into the I/O area is equal to the value of 
I BLKSIZE minus 8 bytes for the control words. I 

II II - When a WRITE ID or KEY macro is issued. the 
I wrong-length record indicator is set if: I 
I I 
I 1. The LL count for the record to be written I 
II exceeds the value specified by the BLKSIZE II 

parameter in the DTFDA macro. 
I I 
I 2. The data length of the record to be writtenl 
I exceeds the data length of the original I 
I record. I 
I I 
II In either of the above cases the record is II 

written with the low-order bytes truncated. 
I I 
I The wrong-length record indicator is also set I 
I when the first segment encountered for the I 
I original record is not type 00 or 01. In thisl 
I case the no-record-found (bit 4 in byte 1) I 
I indicator is also set on and no portion of thel 
I new record is written. I 
I I 
I The wrong-length record indicator is set for 
I multisegment records if any segment of the 
I original record encountered after the first 
I segment is not type 11 or 10. In this case 
II the remainder of the new record is not 

written. 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

o 

o 
o 

o 

2 

3 

4 

5 

Figure 6. 

I 
I 
INon-data transfer error 

I 
I 

I 
INot used. 
I 
INo-room-found 
I 
I 
I 

I 
INot used. 

I 
I 

- When a formatting WRITE AFTER macro is issued 
and the LL count for the record being written 
exceeds the value specified by the BlKSIZE 
parameter in the DTFDA macro. The record is 
written with the low-order bytes truncated. 

IThe record in error was neither read nor written. 
IIf ERREXT is specified and this bit is off (0). 
Itransfer took place and the problem programmer 
Ishould check for other errors in the ERRBYTE I 
Ifield. I 
I I 
I I 
I I 
IThe no-room-found indication is applicable only I 
Iwhen the formatting WRITE AFTER macro is used fori 
la file. If the bit is set on, IOCS has I 
Idetermined that there is not enough room left to I 
Iwrite the record: consequently, the record is notl 
Iwritten. I 
I I 

I 

Error/Status Indicator (Part 2 of 4) 
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IByte/Bit 

I 0 I 6 
/ / 
/ 0 I 7 
I I 
I I 
I / 
I I 0 
I I 
I I 1 
I 
/ 
I 
I 
I 2 
I 
I 
I 
I 
I 
/ 

I 
/ 3 
I 
I 
I 4 
I 

I 
I 

1 5 

Figure 6. 

IError/Status Indicator 

INot used. 

/ 

I 
I 
I 
I 

Record out of extent area 

Data check in count area 

Track overrun 

End-of-cylinder 

IData check when reading 
Ikey or data 
I 
INo-record-found 
I 
I 
I 

I 
I 
/ 
I 
I 
I 
/ 
I 
I 
I 
IEnd-of-file 
I 
I 
/ 
I 
I 
I 
/ 
I 

I 
I 
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/ Explanation 

I 
I 
IThe relative address given is outside the extent 
larea of the file. No I/O activity has been 
Istarted and no other error indicators are set. 
I 

IThiS is an unrecoverable error. 

The number of bytes on the track exceeds the 
/theoretical capacity. (Will not occur when 
IVSE/Advanced Function macro instructions are 
lused.) 
I 
IThe end-of-cylinder indicator bit is set on when 
ISRCHM is specified for a READ or WRITE KEY and 
Ithe end-of-cylinder is reached before the record 
l is found (bit 4 of byte 1 is also turned on). If 

IDLOC is also specified, certain conditions also 
Iturn this bit on, possibly in conjunction with 
Ithe no-record-found indicator (bit 4 in byte 1). 
For further information see IDLOC. 

This is an unrecoverable error. 
/ 

The no-record-found 
SEARCH ID or KEY is 
found. 

I 
indication is given when a / 
issued and the record is not I 

If SRCHM=YES is specified, the end-of-cylinder 
indicator (bit 2 in byte 1) is also set on. 

For SPNUNB records: the no-record-found 
indicator is also set on if, when the identified 
record is found, the control flag in the first 
segment encountered is not 00 or 01. In this 
case, the no-record-founa-indicator is set on in 
conjunction with the wrong-length-record 
indicator (bit 1 of byte 0). 

I 
I 
/ 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

The end-of-file indication is applicable only I 
when the record to be read has a data length of I 
zero. The ID returned in IDLOC, if specified, is/ 
hexadecimal FFFFF. The bit is set only after alII 
the data records have been processed. For I 
example, in a file having n data records (record I 
n+l is the end-of-file record), the end-of-file I 
indicator is set on when the user reads the n+1 I 
record. This bit is also posted when an end of I 
volume marker is detected. It is the user's I 
responsibility to determine if this bit means I 
true EOF or end of volume on a SAM file. I 

! 

Error/Status Indicator (Part 3 of 4) 
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IBytelBit IError/Status Indicator Explanation I 
�----+---~--------------------------~----------------------------------------------I 
I End-of-volume The end-of-volume indication is given in I 
I Iconjunction with the end-of-cylinder indicator I 
I I(bit 2 of byte 1). This bit is set on if the I 
I Inext record 10 (CCHHR where CC = n+l, HH = 0, andl 
I IR = 1) that is returned on an end-of-cylinder is I 
I Ihigher than the volume address limit. The volumel 
I laddress limit is: cYlinder 199, head 9, for a I 
I 12311; cylinder 199, head 19, for a 2314 or 2319; I 
I Icylinder 403, head 18 for a 3330 model 1 or 2; I 
I Icylinder 807, head 18 for 3330 model 11; cylinderl 
I 1347 or 695, head 11, for a 3340 with 35MB or 70MBI 
I Irespectively; cylinder 554, head 29 for a 3350; I 
I land CYL 958, head 11 for a 3375. These limits I 
I I 'allow for the reserved alternate track area. I 
I I I I 
'I IIf both end-of-cylinder and end-of-volume , 
I' I' lindicators are set on, the ID returned in IDLOC , 

I is FFFFF. I 
"I I 

I 7 INot used. I i 
I I 

Figure 6. Error/Status Indicator (Part 4 of 4) 

CAPACITY RECORD (RZERO OR RO) 

The Direct Access Method utilizes the first 
record on each track, RO, to monitor 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 location in the DTF table. The 
data portion has the following format: 

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

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

I-byte - Flag for the Direct Access 
Method. 

WRITE RZERO MACRO 

The WRITE Filename,RZERO macro is used to 
erase a specified track. To do this, the 
programmer must supply tne track address in 
the track-reference field identified by the 
SEEKADR= parameter of the DTFDA macro. The 
LIOCS locates the track, restores the 
number-of-bytes-remaining information in 
the data field of the RO record to the 
maximum capacity of the track, and erases 
the remainder of the track after the RO 
record. 

FORMATTING MACRO 

The formatting WRITE Filename,AFTER macro 
is used to write a record after the last 
current record on a specified track. To 
perform this function, the problem 
programmer must supply, in the location 
specified by the SEEKADR= parameter of the 
DTFDA macro, the address of the track on 
which the new record is to be written. 
This form of the WRITE macro cannot return 
the ID 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 of the user's 
I/O area must be reserved for LIOCS. 
Therefore, the blocksize (BLKSIZE) must be 
equal to: 

8 + (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 complete 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 of the user's 
I/O area contain the record control 
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information. (See Fiqure 5 for the format 
of the 8-byte control field.) Therefore. 
the blocksize (BLKSIZE) must be equal to: 

Maximum DL + 8 

The ID of the new record can be found in 
the DTF table at location Filename.C after 
the write operation is complete. This area 
of the DTF table is generated specifically 
for VARUNB and SPNUNB records and is used 
for the count field of the new record. It 
has the following format: 

5-byte track ID (CCHHR) 

l-byte key length (KL) 

2-byte data length (DL) 

Note: For VARUNB and SPNUNB records. DL 
includes the 8-byte control field. 

DAM LOGIC MODULES 

VSE/Advanced Functions Release 4 provides 4 
preassembled DAM superset logic modules 
that are loaded into the SVA during IPL. 
DAM file open processing automatically 
links the DTFDA to the proper logic module; 
therefore, use of either the IJGXDAF/U or 
IJGXDAV/S macro. which was required in 
DOS/VSE, is not necessary. However, if 
either macro is submitted (and properly 
specified), it will cause no compilation 
problems; it will simply be ignored by the 
Assembler. 

DAM LOGIC MODULES 

IBM supplied four pre-compiled logic 
modules to process records under the Direct 
Access Method. 

These modules are: 

• IJGXDAF for fixed length unblocked 
records 

• IJGXDAS for spanned unblocked records 

IJGXDAU for undefined records 

IJGXDAV for variable-length unblocked 
records 

These modules are executed in the SVA. 
Each individual module contains for its 
respective records format the routines for 
the following Direct Access Macros: 

READ. WRITE, CNTRL. FREE and WAITF. 

The macro-routines have individual entries 
in the logic modules. 

When the user issues a READ or WRITE 
macro instruction for a file, program 

control transfers to one of these logical 
IOCS routine that builds the proper channel 
program to accomplish the command. The 
IOCS routine issues an execute channel 
program that causes the I/O request to 
start. IOCS then returns control to the 
problem program. A WAITF macro instruction 
must be issued by the user before the next 
READ or WRITE for the file. The WAITF 
routines test the status of the channel to 
ensure that the operation is complete. If 
the channel is busy. the routine waits for 
I/O completion. The WAITF routines supply 
indications of exceptional conditions to 
the problem program in the error/status 
indicator. At the completion of the I/O 
operation, control returns to the problem 
program. 

IJGXDAF/U: READ/WRITE Macro 

Objective: To read or write a fixed-length 
unblocked or undefined record on a direct 
access file. 

Entry: From any Input/Output macro used 
with the Direct Access Method. 

Exit: To the problem program via linkage 
register 14. 

Method: Each of the five Input/Output 
macros has a unique expansion that results 
in a branch to a different entry point in 
the module. The 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 table. From this 
macro switch. the module determines which 
macro has been issued. 

After the macro switch has been 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 maximum. 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 
length. If so, it is set to maximum and 
the wrong-Iength-record bit is set on in 
the DTF table. The CCW data areas are then 
updated, and a branch and link is made to 
the IJISOVP subroutine. to calculate the 
physical address and to determine the 
symbolic unit. 

Next. this routine branches to the 
channel program builder to build the CCW 
chain for the macro that is being processed 
(refer to Figure 14 or 15). A test is then 
made for a WRITE AFTER or WRITE RZERO macro 
being processed. If neither of these. this 
routine issues the SVC 0 to perform a read 
or write operation. Control then returns 
to the problem program. 
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If the macro is a formatting macro 
(WRITE AFTER or WRITE RZERO), additional 
processing is necessary. If the macro is 
WRITE AFTER, RO is read and the capacity of 
the track is checked. If the space 
remaining on the track is not large enough 
for the record, the no-roam-found bit is 
set on in the OTF and control returns to 
the problem program. 

If the track capacity is large enough, 
the routine calculates the space remaining 
on the track after the record is written 
and stores it in the RO write area. The 
channel program builder then builds a eew 
chain to WRITE AFTER, updates the previous 
record 10 by 1 in the RO write area, and 
tests for end of file. If end of file, the 
key and data length fields in the count 
field are set to zero. If not end of file, 
the key and data lengths of the record are 
inserted in the count field. An sve 0 is 
then issued to write out the record. If 
track hold has been specified, an SVC 36 is 
issued to free the held track, and control 
returns to the problem program. 

If the macro issued is a WRITE RZERO, 
CCWs are modified, and a new RO record is 
written. If track hold has been specified. 
and the macro is READ,ID or READ,KEY, the 
track held is not freed by IJGXDAF/U. This 
must therefore be done in the user program 
with the FREE macro. Control then returns 
to the problem program. 

IJGXDAF/U/V/S: WAITF Macro 

Objective: To ensure that the transfer of a 
record has been completed, to supply the ID 
of a record to the user, if IDLOe is 
specified, and to post error conditions in 
the error/status indicator, if necessary. 

Entry: From the WAITF macro. 

Exit: To the problem program. 

Method: After saving the user's registers. 
this routine first issues an sve 7 WAIT 
macro to ensure that the previous I/O 
operation is complete. The second error 
byte from the CCB is placed in the error/ 
status indicator in the DTF table. 

If IOLOC is specified, IOCS supplies the 
user with the 1D of a record after each 
READ or WRITE is completed (see Figure 4). 
If IOLOC is specified, a test is made for 
the type of macro issued. If a READ KEY or 
WRITE KEY macro, the routine determines if 
the search multiple track option (SRCHM) 
has been specified. If so, the 10 returned 
to the user is the 10 of current record 
transferred. 

If a READ or WRITE KEY macro has been 
issued without a search multiple track 
option, or a READ or WRITE 10 macro has 

been issued, the 10 returned to the user is 
the 10 of the next record location, unless 
an end-of-cylinder condition is 
encountered. In this case, the 10 returned 
is that of the first record of the next 
cYlinder. If an end-of-volume condition is 
detected while updating the cylinder 
address, the end-of-volume bit is set in 
the error/status indicator in the OTF 
table, and a dummy record is returned in 
IOLOe. 

After the module determines the contents 
of IOLOC, the error/status bytes are set in 
accordance with the conditions posted to 
the eCB by physical IOCS, and returned to 
the user. Then, if record length is 
undefined and a READ macro has been issued, 
the record length is calculated and 
returned to the user. This routine then 
restores the user's registers, resets the 
macro switch in the DTF table, and returns 
control to the problem program via linkage 
register 14. 

IJGXOAF/U/V/S: CNTRL Macro 

Objective: To perform non-data operations 
on a file. For a disk device, a seek 
operation is executed. 

Entry: From the CNTRL macro. 

Exit: To the problem program. 

Method: This routine saves the user's 
registers, and then branches and links to 
the IJISOVP subroutine, to calculate the 
physical address and to determine the 
symbolic unit. When the non-data transfer 
operation has been completed, the user's 
registers are restored, and control returns 
to the problem program via linkage register 
14. 

IJGXDAF/U/V/S: FREE Macro 

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

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

Exit: To the problem program. 

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 tne 
symbolic unit address which is the~ 
inserted into the 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. 
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IJGXDAV/S: Input/Output Macros 

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

Entry: From any Input/Output macro used 
with the Direct Access Method. 

Exit: To the problem program via linkage 
register 14. 

Method: Each of the five Input/Output 
macros has a unique expansion that results 
in a branch to a different entry point in 
the module. The entry point is to one of a 
series of exclusive OR instructions, which 
cause a unique bit pattern to be set up in 
a I-byte macro switch in the DTFDA table. 
The module determines which macro has been 
issued by testing this switch. 

READ Macro - VARUNB Records: The procedure 
followed for both the READ 10 and the READ 
KEY macros is exactly the same. The only 
difference between the two macros is in the 
CCW chain built by the channel program 
builder subroutine, IJISBLO. Refer to 
Figure 14 or 15, Chart I for READ ID; Chart 
J for READ KEY. 

The byte count in the basic read data 
CCW (see Figure 11) is set equal to the 
length specified by the user in the 
BLKSIZE= parameter for the DTFDA macro. 
The IJISOVP subroutine is then entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 
channel program builder subroutine is used 
to build the required channel program. The 
channel program is executed to read the 
record into the I/O area and control is 
returned to the problem program. 

READ Macro - SPNUNB Records: The procedure 
followed for both the READ 10 and the READ 
KEY macros is exactly the same. The only 
difference between the two macros is in the 
CCW chain built by the channel program 
builder subroutine, IJISBLD. See Figure 14 
or 15, Chart I for READ 10; Chart J for 
READ KEY. 

The byte count in the basic read data 
CCW (see Figure 11) is set equal to the 
length specified by the user in the 
BLKSIZE= parameter for the DTFDA macro. 
The IJISOVP is then entered to calculate 
the physical address and to determine the 
symbolic unit. Next, the channel program 
builder subroutine is used to build the 
required channel program, which is then 
executed to start the read operation. If 
the segment descriptor for the record read 
indicates that it is a null segment or that 
the segment contains the entire logical 
record (segment type 00), control is 
returned to the problem program. 

If the record read is segment type 01 
(the first segment of a multisegment record 
- at this point, segment 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 updated 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 
KEYLEN is specified. This is done because 
the record key is associated only with the 
first segment of a mulitsegment record. 

The last eight bytes of the last portion 
of the record read into the I/O area are 
temporarily stored in the DTF table to 
allow the control words (block descriptor 
and segment descriptor) of the next segment 
to be read in along with the data (see 
Figure 7); these bytes are later restored 
after the control word information for the 
next segment is processed. The modified 
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 combined total 
length is then compared to the BLKSIZE 
specified by the user. Should the combined 
length exceed the BLKSIZE, a 
wrong-length-record (WLR) indicator is set. 
If the segment just read is type 11 
(neither the first nor the last segment of 
a multi segment record), the procedure 
described in this paragraph is repeated. 

When the last segment (type 10) is read, 
the combined length of all the record 
segments is posted to the segment 
descriptor word in the I/O area and control 
is returned to the problem program. 

WRITE Macro - VARUNB Records: The procedure 
followed for both the WRITE ID and the 
WRITE KEY macros is exactly the same. The 
only difference between the two macros is 
in the CCW chain built by the channel 
program builder subroutine, IJISBLD. See 
Figure 14 or 15, Chart K for WRITE ID and 
VERIFY, Chart L for WRITE ID and NO VERIFY, 
Chart M for WRITE KEY and VERIFY, and Chart 
N for WRITE KEY and NO VERIFY. 

The logical record length (11) is 
obtained from the user's segment descriptor 
word in the I/O area. The length specified 
for the record plus four bytes for the 
block descriptor word is then tested to see 
if it is greater than the maximum block 
length specified in the BLKSIZE= parameter 
of the DTFDA macro. If it is not greater 
than the BLKSIZE value, the byte count in 
the basic read data CCW (RDD CCW - Figure 
11) is set equal to the specified 11 + 4 
(that is, LL) value. If, on the other 
hand, the LL value is greater than the 
BLKSIZE value, the record capacity 
register(IJICPR) and the RDD CCW byte count 
are set equal to the BLKSIZE value and the 
wrong-length-record (WLR) indicator ;s set. 
This causes truncation of the record when 
it is written. 

The IJISOVP subroutine is entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 
channel program builder subroutine is used 
to build the required channel program, 
which is then executed to write (and 
verify, if so specified) the record. 
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Control is then returned to the problem 
program. If the track hold option has been 
specified, the track on which the record 
written resides is freed before control is 
returned. 

WRITE Macro - SPNUNB Records! The 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 CCW chain built by the channel 
program builder subroutine, IJISBLD. See 
Figure 14 or 15, 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 NO VERIFY. 

The IJISOVP subroutine is entered to 
calculate the physical address and to 
determine the symbolic unit. Next, the 

channel program builder subroutine is used 
to build the first portion of the WRITE 
macro channel program. It is at this point 
that spanned record handling differs 
markedly from the handling of records of 
other formats. 

The first portion of the WRITE macro 
channel program (see Figure 14 or 15, 
Charts K or L for WRITE 10; Charts M or N 
for WRITE 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 because, 
before a spanned record can be written, the 
arrangement of the record being replaced 
must be determined. That is, it must be 
known if the existing record is contained 
in a single DASO segment (type 00) or in 
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Last 8 data bytes of segment are temporarily 
stored to make room in the 1/0 area for the 
control words of the next segment. 

Figure 7. Multisegment Spanned Record 

multiple DASD segments and, if in multiple 
segments, the lengths of the individual 
segments must be known. Thus, for each 
segment of 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 similar to a normal 
variable-length record. That is, the 
channel program builder subroutine 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 segment control flag in the OASO 
segment read is type 01 (the first segment 
of a multisegment record), the channel 
program builder subroutine is entered to 
build the write CCW chain. The CCW chain 
is then modified according to the various 
options specified for the type of macro 
being used. Next, the length of the 
current OASO segment is determined from the 
control words obtained by the read 
operation and compared to the 
user-specified length of the record to be 
written (LU. 

22 IBM VSE/Advanced Functions LIOCS Volume 3 OAM and ISAM 



Licensed Program - ?roperty of IBM 

If the record length is less than the 
length of the current segment, the byte 
count in the write data (WRD) CCW is 
changed to 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 remains equal 
to the length of the segment that can be 
accommodated on the track; that is, the 
length of the current segment. The channel 
program is then executed to write the 
segment. 

After the first segment of the record is 
written, the seek address is updated to the 
next track and a similar procedure is 
followed for the next segment(s) of the 
record. During the procedure for writing 
segments after the first segment, the last 
eight data bytes of the preceding segment 
are temporarily stored in the DTF table to 
allow the control words of the subsequent 
segment to be read into the I/O area (see 
Figure 7). The segment length obtained 
from the control words is used to set the 
byte count in the WRD CCW for all type 11 
segments. Each time a segment is written, 
its length is added to the combined lengths 
of the previously written segments, and the 
total is subtracted from the user-specified 
record length. The result of this 
calculation is the number of bytes in the 
record that remain to be written. When the 
last segment (type 10) is written, this 
remainder is used to determine if the new 
record is larger or smaller 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 WRD CCW is 
reduced to the value necessary to write the 
remainder of the record. 

Because each segment of a multi segment 
spanned record is handled as an individual 
physical DASD record, if the VERIFY option 
is specified, each segment is verified 
after it is written and before the next 
segment is read. Therefore, if VERIFY is 
used, three I/O operations are required for 
each segment: read, write, and read. 

WRITE AFTER Macro - VARUNB Records: The 
byte count of the basic read data CCW (see 
Figure 11) is set equal to the block length 
(ll) of the record to be written, and the 
IJISOVP subroutine is entered to calculate 
the physical address and determine the 
symbolic unit. The channel program builder 
subroutine, IJISBlD, is then used to build 
the first portion (read RZERO) of the 
channel program for the WRITE AFTER macro 
(see Figure 14 or 15, Chart 0). 

Next, the ID (CCHHR) of the RO record on 
the specified track is set up in the DTF 
table, at location Filename.F, and the 

channel program is executed to read the 
8-byte data field of RO into the DTF table 
at location Filename.K. The data field of 
the RO record contains the following 
information: 

Bytes 0-4: 

Bytes 5-6: 

Byte 7: 

The CCHHR of the last record 
currently written on the track. 

The number of unused bytes 
currently remaining on the 
track. 

Not used by VSE/Advanced 
Functions. 

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 program. 

If there is enough room on the track for 
the new record, the DASD space that remains 
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 AFTER 
channel program, which includes the CCWs 
needed to write the updated RO record and 
the new record (and verify both, if so 
specified). 

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

WRITE AFTER Macro - SPNUNB Records: The 
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 to determine if 
there is sufficient room on the speci"fied 
track for the new record. For spanned 
records, the test is first made to 
determine if a minimum 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 
if the entire record can be written on the 
track. If it can, the record is written in 
the manner described for variable-length 
records. 

If the entire record will not fit in the 
space remaining on the specified track, the 
length of the portion that can fit is 
calculated and subtracted from the 
user-specified length of the record. 
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The seek address is then updated to the 
next track. 

The RO record for the next track 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 to 
the problem program. The data field of the 
RO record is tested to determine if all the 
remaining bytes of the record (plus eight 
bytes for control words) can be contained 
on the new track. If not, the length of 
the largest single record that fits on a 
track is subtracted from the number of 
record bytes remaining to be written, and 
the seek address is once again updated. 
This process is repeated until the point is 
reached where the entire logical record can 
be accommodated. If the track hold option 
has been specified, 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 program, and the 
first segment of the record is written on 
the specified track. If KEVLEN is 
specified, the key is written with the 
first segment. The rest of the record is 
then written in as many segments as 
necessary, along with the RO records for 
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 of 
tracks needed to write the record, the 
updated seek address indicates a change to 
a new volume, the RO records of all the 
tracks between the user-specified track and 
the first track on the new volume are 
rewritten with their respective data fields 
indicating no space available. Checking is 
reinitiated on the new volume and, when it 
is established that sufficient room is 
available on 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 normal manner. 

WRITE RZERO Macro - VARUNB or SPNUNB 
Records: The IJISBLD subroutine is entered 
to build the channel program. The ID for 
the RO record (CCHHO) on the specified 
track is set up in locations Filename.F and 
Filename.K in the DTF table. The number of 
bytes remaining on the track is set equal 
to the full track capacity and inserted 
into bytes 5 and 6 of the RO data field 
(Filename.K). The channel program is then 
executed to erase the track and write the 
updated RO record, after which control is 
returned to the problem program. 

IJGXDAF/U/V/S: 
Subroutine 

Channel Program Builder 

Objective: To construct a channel program 
in accordance with the processing macro 
issued in the problem program. 

Note: Figures 14 and 15 provide a summary 
of the channel programs built to process 
DASD records by the Direct Access Method. 

Entry: From a direct access logic module 
(IJGXDAF/U/V/S) via a branch and link 
instruction. 

Exit: To the calling routine. 

Method: To perform direct access 
processing, many different channel 
programs, varying in length from 5 to 17 
CCWs, are needed (see Figures 14 and 15). 
The many CCWs required can be built from 11 
basic CCWs by modifying command codes 
and/or flag bytes. Of these 11 CCWs, 5 are 
required for initial file loading. The 
other 6 are needed for normal file 
maintenance processing. TIC CCWs are built 
directly from storage addresses. 

For each channel program that is built, 
a string of descriptor bytes are generated 
in the DTF table at program assembly time. 
The content of the string depends on the 
imperative macro issued by the problem 
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 perform the 
functions illustrated by Figure 8. 

Bit 011 2 3 415 6 7 

Field AI B I C 

Field A: References the command code. 

Field B: A relative pointer to select 
one of the 11 basic CCWs 
(see Figure 9). 

Field C: Further defines the command 
code, and modifies the flag 
byte as required. 

Figure 8. DAM Descriptor Byte 

Because the first CCW in a direct access 
method channel program must be a seek 
command, the seek CCW is generated at 
program assembly time as the first CCW in 
the CCW build area, and is never modified. 
As each channel program is requested, the 
channel program builder subroutine is 
called to build the remainder of the CCW 
chain. 
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Before entering this subroutine, the 
logic module uses the macro switch to 
determine the address of the string of 
descriptor bytes for the macro issued (see 
Figures 9 and 10). After pointers are set 
to the current descriptor byte and the CCW 
build area, the subroutine isolates the 
relative pointer to the basic CCW needed 
(see Figure 11) and tests to determine if 
the CCW is to be a Transfer In Channel 
(TIC). Figure 11 shows the basic CCWs used 
to build 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. This address 
and the TIC command code are stored in the 

TIC CCW (see Figure 12). If the end of the 
descriptor string has not been reached, the 
subroutine returns to build the next CCW; 
otherwise, control returns to the calling 
routine. 

If the CCW is not a TIC. Field B 
determines which of the basic CCWs is moved 
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 12). A test is then 
made for 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. 
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Macro Option FIXUNB UNDEF VARUNB SPNUNB 

READ 10 No options DC X 'B71BI4' DC X'C71BBFI4' DC X'B71BI6' DC X'B71S16' 
KEYLEN DC X 'B7182C' DC X'C71BBF2C' DC X'B71B2A16' DC X 'B7182A 16' 
IDLOC DC X 'B7IB979E' DC X'C719BFI29C' DC X'B71B129E' DC X'B71S129E' 
KEYLEN,IDLOC DC X'B7IBAF9E' DC X 'C7IBBF2A9C' DC X'B7IB2AI29E' DC X'B71B2AI29E' 

READ KEY No options DC X'BF1814' DC X'BFBF1014' DC X'A71B8F1816' DC X'A7IBOA1BI6' 
SRCHM DC X'A71SSSIS14' DC X'A7ISB8SS1014' DC X'A71SB81S16' DC X'A71SSAI816' 
IDLOC DC X'SF1S979E' DC X'BFSF10129C' DC X'A71BSF1SI29E' DC X'A71S0A1B129E' 
SRCHM,IDLOC DC X'A7189ASSI 014' DC X'A71SB8SS1014' DC X'A71S9A8S10l6' DC X'A7189ASA1016' 

WRITE 10 No options DC X'S71S9S' DC X'S7189S' DC X'S71S9S' DC X'S71S14871S9S' 
(No VERIFY)" KEYLEN DC X'S71SAD' DC X'S71BAD' DC X'S71BAB95' DC X'B71S14871SAB95' 

IDLOC DC X'B718919E' DC X 'B718939C' DC X'S71S919E' DC X'8718148718919E' 
KEYLEN,IDLOC DC X'B718A99E' DC X'S7ISA89C' DC X'S71SAB919E' DC X'S71Bl4871BAB919E' 

WRITE 10 No options DC X'S71S91S71S1S' DC X'B71S9387181S' DC X'S71S91S71S1S' DC X'B71Bl4871S91B71S1S' 
(VERIFY) KEYLEN DC X'S71BA987182D' DC X '871BAB87182D' DC X 'B71SAB91S71S2B1S' DC X'S71Bl4871BAB91B71B2B1S' 

IDLOC DC X'S71B91B718119E' DC X'B71B93871BI39C' DC X'B71S91B71S119E' DC X'B71BI4871B91S71S119E' 
KEYLEN,IDLOC DC X'S71SA9871S299E' DC X'S71BABB71B2B9C' DC X'S71BAB91S71B2B119E' DC X'B71S148718AB91B71B2B119E' 

WRITE KEY No options DC X'8F1B9S' DC X'8F1B9S' DC X'A7188FI89S' DC X'A71B0A1SI40A1S9S' 
(No VERIFY) SRCHM DC X'A71SSS1S9S' DC X'A71SSS1S9S' DC X'A71S88189S' DC X'A71S9ASA10148A1B9S' 

IDLOC DC X'8F18919E' DC X'8F18939C' DC X'A718BF1S919E' DC X'A71BOA1S140A1B919E' 
SRCHM,IDLOC DC X'A7189ASSI09S' DC X 'A71SB8881 095' DC X 'A7189ASSI 09S' DC X'A7189ASA10148A1S9S' 

WRITE KEY No options DC X'SF1S918F1S1S' DC X'SF18938F1SIS' DC X'A71SSF1S910A1S15' DC X'A71SOA18140A1B910A1B1S' 
(VERIFY) SRCHM DC X'A718BS1B918F1S1S' DC X'A71B881B93BF1B1S' DC X'A71S881S91OA ISIS' DC X'A7189ASA10148A18910A181S' 

IDLOC DC X'8F18918F18119E' DC X'8F18938F18139C' DC X'A7188FI8910A18119E' DC X'A71S0A18140AI8910A1S119E' 
SRCHM,lDLOC DC X'A7189A8810918F181S' DC X'A718B8881 0938F181 S' DC X'A7189AS810910A181S' DC X'A71S9A8Al Ol48A 18910A181S' 

Macros 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 for all record formats: 

DC X'C718D7S2C718B5' WRITE RZERO 
DC X'C71834' READ RZERO 

And one of the following strings: 

No VERIFY DC X'C71SBI8718CD' No options DC X'C71SBI8718CB9S' 
KEYLEN DC X'C71BB1S718CBAB95' 

VERIFY DC X'C71SBI871SC9C71B3187184D' No options DC X'C718BI8718CB91C71831871S481S' 
KEYLEN DC X'C718B1B718CBAB91C71831B7184B2BIS' 

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

* Indicotes the operation used in the example given of the Channel Program Builder. 

Figure 9. DAM Channel Program Builder Strings Without RPS Support 
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Macro Option FIXLlNB UNDEF VARUNB SPLlNB 

READ ID No options DC X '58871895' DC X 'C718BFI4' DC X'871816' I DC X'871816' 
KEYLEN DC X '58871SAD' DC X 'C7188F2C' DC X '87182A 16' DC X'87182A16' 
IDLOC DC X' 588718919E ' DC X 'C7188FI29C , DC X'8718128E' DC X '8718129E' 
.KEYLEN,IDLOC DC X '58871 SA99E , DC X'C7188F2A9C' DC X'87182AI29E' DC X '87182A 129E' 

READ KEY No options I DC X'8FI814' DC X'8F8Fl014' DC X'487AI88FI816' DC X'48A7180A1816' 
SRCHM DC X '48A718881814' DC X'48A71888881014' DC X'48A718881816' DC X'48A718SAI816' 
IDLOC DC X'8FI8979E' DC X'8F8F10129C' DC X'48A7188FI8129E' DC X '48A7180A18129E , 
SRCHM,IDLOC DC X'48A7189A881014' DC X '48A71888881014' DC X '48A7189A881016' DC X'48A7189ASA1016' 

WRITE 10 No options DC X'58871814' DC X '871895' DC X '871895' DC X '8718977858871895' 
(No VERIFy)' KEYLEN DC X' 5887182C' DC X'871SAD' DC X'8718A895' DC X '8718977858871SA895' 

IDLOC DC X '588718979E ' DC X '8718939C' DC X'8718919E' DC X '8718977858871BA8919E' 
KEYLEN,IDLOC DC X '58871 SAF9E' DC X '871SA89C ' DC X '871SA8919E' DC X'8718977858871SA8919E' 

WRITE ID No options DC X'5887189158871815' DC X'8718936858871815' DC X '8718916858871815' DC X '871897785887189158871815' 
(VERIFy) KEYLEN DC X '58871 SA95887182D , DC X '871BA8685887182D' DC X'8718A891685887182815' DC X '8718977858871SA8915887182815' 

IDLOC DC X' 58871891588718119E ' DC X '87189368588718139C , DC X'87189168588718119E' DC X '8718977858871891588718119E' 
KEYLEN,IDLOC DC X '58871SA9588718299E , DC X '871SA868588718289C' DC X '871SA8916858871828119E , DC X '8718977858871SA89158871828119E' 

WRITE KEY No options DC X '8FI895' DC X '8FI895' DC X'48A7188FI895' DC X'48A7180A18977858OA1895' 
(No VERIFy) SRCHM DC X'48A718881895' DC X'48A718881895' DC X'48A718881895' DC X '48A7189ABA 1 0977858BA 1895' 

IDLOC DC X'8FI8919E' DC X'8FI8939C' DC X'48A7188FI895' DC X '48A7180A18977858OA 18919E' 
SRCHM,IDLOC DC X '48A7189A881 095' DC X '48A71888881 095' DC X '48A7189A881095' DC X"48A7189ASA10977858SAI895' 

WRITE KEY No options DC X'48C718D752C71885' DC X'8FI89368588FI815' DC X'48A7188FI89168580A1815' DC X '48A718OA 189778580A 1891580A 1815' 
(VERIFy) SRCHM DC X'48A71888189168588FI815' DC X'48A71888189368588FI815' DC X'48A71888189168580A1815' DC X '48A7189ASA 10977858SA 1891580A 1815' 

IDLOC DC X'8FI89168588FI8119E' DC X'8FI89368588FI81393' DC X'48A7188FI89168580A18119E' DC X '48A718OA 189778580A189158OA 18119E' 
SRCHM,IDLOC DC X'48A7189A88109168588FI815' i DC X'48A7188888109368588FI815' DC X '48A7189A88109168580A1815' DC X '48A7189ABA 1 09778588A 1891580A 1815' 

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

If AFTER is specifiedt these strings are generated for all record formats: 

D( X '48(718D752(71885' WRITE RZERO 
DC X'48C71834' READ RZERO 

And one of the following 
strings; 

No VERIFY DC X '48C718818718CD' No options DC X'48C718818718C895' 
KEYLEN DC X'48C718818718CSA895' 

VERIFY DC X'48C718818718C9C7183187184D' No options DC X'48Cn8818718CB91C7183187184815' 
KEYLEN DC X '48C718818718CSA891C718318718482815' 

One string for each macro 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. 

J-lgure 10. DAM Channel Progrum Builder Strings with RPS Support 
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Field BIBasic CCW 

0000 

0001 

10010 

0011 

0100 

0101 

10110 
I 

X'31',&SEEKADR+3,X'40',5 
I 
I 
I 
IX'31',&Filename.S+3,X'40',5 

X'29',KEYARG,X'40',Key length 
I 

IX'06',&IOAREA+16,X'40',Data length 
I 
I 
IX'06',&IOAREA,X'40',BLKSIZE 
I 

lx' 12' .&IDLOC.X'40' ,5 
I 
IX' 12' ,&Fi lename.I,X'40' ,5 
I 
I 

X'39',&SEEKADR+3,X'40',4 
I 
I 
I 
IX'39' .&Fi lename.S,X'40' ,4 

IX'OE',&IOAREA+8,X'40',KeY and Data length 
I 
I 
IX'OE',&KEVARG,X'CO',Key length 
I 
X'06',&Filename.K,X'40',8 

I 

IFunction 

Search identifier equal using the 
laddress specified in the user's 
Itrack-reference field. 
I 
IIf relative addressing is used. 

Search key equal for key specified 
Iby user in KEYARG field. 

IRead data into I/O area (FIXUNB and 
IUNDEF records). 
I 
IRead data into I/O area (VARUNB and 
ISPNUNB records). 

IRead count (CCHHR) into IDLOC. 
I 
IRead count (CCHHR) into work area in 
IDTF table if relative addressing is 
lused. 

Search home address equal using the 
laddress specified in the user's 
Itrack-reference field. 
I 
IIf relative addressing is used. 

IRead key and data into I/O area 
I(FIXUNB and UNDEF records). 
I 
IRead key into user's KEVARG field 
I(VARUNB and SPNUNB records). 

Read RO data into work area in DTF 
Itable. 

I------~--------------------------------------~--------------------------------
0111 

1000 

1001 

1010 

X'12',&Filename.K,X'40',5 
I 

X'31' .&Fi lename.F,X'40' ,5 
I , 
I 

X'lE'.&IOAREA,X'40',Count, Key, and Data 
Ilength 
I 
I X' 1 E ' , & F i len a me. C, X' CO' ,8 
I 

X'11',&Filename.B+32,X'40',Length of the 
Ilargest single record that fits on a 
Itrack. 

Read RO count into work in DTF 
Itable. 

Search identifier equal using the 
laddress specified in the 5-byte work 
larea in the DTF table. 

Read count, key, and data into I/O 
larea (FIXUNB and UNDEF records). 
I 
IRead count (CCHHRK D D ) into work 
larea in DTF table (SPNUNB records). 

Control erase of track. 

I 
Figure 11. Basic CCWs for DAM Channel Program Builder 
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!Field Al Field B Field C IMeaning 

1 N I N INN 1 I 1 I 1 IBasic CCW not 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 0 Modify command code to multitrack, set SLI flag on. 

I N I N I N I N I 0 I 1 I 1 IMOdifY command code to write, set SLI flag on. 

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

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

1 N N N N 1 1 0 Modify command code to multitrack, set CC flag off, 
I I I I I I I SLI flag on. 

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

0 N N N N 0 1 0 Iset SLI flag on in CCW. 

0 N N N N 0 1 1 ISet SLI and SKIP flag on in CCW. 

0 Set CC flag off in CCW. 

0 I Set CC flag off, SKIP flag on in CCW. 

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

0 N N N I N 1 1 1 ISet CC flag off, SLI and SKIP flag on in CCW. 

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

0 

I 
0 

I 
0 

I 
0 

I 
1 

I 

0 

I 
0 

I 
0 

ITIC 
to *-24 

0 0 0 1 0 0 0 0 TIC to *-16 

0 I 0 I 0 I 1 I 1 I 0 I 0 I 0 ITIC to *-8 

0 I 0 I 1 I 0 I 0 I 0 I 0 I 0 ITIC to *-0 

0 TIC to *+8 

0 TIC to *+16 

0 0 1 1 1 0 0 0 I TIC to *+24 

0 1 0 0 0 0 0 0 Inc to *+32 

Bit 0 1 2 3 4 5 6 7 

Note: NNNN = bits 1-4 of the descriptor byte and is one of the ll-b i t 
combinations shown in Figure 11 under the column heading Field B. This 
field contains the relative pointer to the basic CCW (see Figure 1U. 

CC - Command Chaining 
SLI - Suppress length Indicator 
SKIP - Suppress Transfer of Information to storage. 

Figure 12. DAM Channel Program Descriptor Bytes 
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IDescriptorl I I 
I Byte ICCW Built IMeaning I 

I X'07',&SEEKADR+1,X'00',6 Seek to the address specified in the user's track I 
I I Ireference field. I' 
I---------+--------------------~----------------------------------------------I X'B7' X'31',&SEEKADR+3,X'40',5 Search identifier equal to the address specified inl I I Ithe user's track reference field. I 
I X'18' X'OB',Pointer to *-8 TIC to *-8 I 

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

! X'9C' IX'12',&IDLOC,X'OO',5 IRead the count field into IDLOC. I 
Figure 13. Example of DAM Channel Program for a 
The following discussion describes how the 
DAM channel program builder constructs a 
channel program for the given example. 

Example: Write an undefined record 
referenced by ID in the location specified 
by the user's track-reference field, and 
return the corresponding track record 
identifier (CCHHR) in IDLOC (option). 2. 

Figure 13 illustrates the CCWs needed 
for the 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 the 
string of descriptor bytes included as part 
of the DTF table for the WRITE ID macro 
(see Figure 9 or 10). The descriptor 
string for the WRITE ID macro is: 
X'871B939C'. 3. 

Except for the Seek CCW that is 
generated for any channel program at 
assembly time and never modified, each pair 
of hexadecimal characters (descriptor byte) 
corresponds to one CCW. Thus, X'87' 
corresponds to the CCW to Search Identifier 
Equal as illustrated in part 1 of the 
explanation that follows. 

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

1. X'87' (10000111): Figure 11 
illustrates that the CCW for a 
descriptor byte with a B-field = 0000 
is a Search Identifier Equal CCW. 
Figure 12 further illustrates that a 
descriptor byte with an A-field = 1 and 
a C-field = 111 performs no 

4. 

WRITE ID Macro 
modification of the basic 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 (see Figure 
13), 

X'lB' (00011000): Because both the A 
and C fields are all zeros (a 
characteristic of a descriptor byte 
used to generate a TIC CCW), the second 
descriptor byte in the string generates 
a TIC CCW for the third CCW in the 
channel program. Figure 10 illustrates 
that a descriptor byte of this kind 
with a B-field = 0011 supplies the CCW, 
TIC to * - 8 (see Figure 13 for 
generated CCW). 

X'93' (10010011): The B-field = 0010 
in this descriptor byte indicates that 
the next CCW in the channel program 
chain will be the third basic CCW (see 
Figure 11). Because the A-field = 1 
and the C-field = 011. Figure 12 shows 
that the command code is modified to a 
WRITE and that the SLI (Suppress Length 
Indicator) bit is turned on. 

X'9C' (10011100): The B-field = 0011 
in the last descriptor byte indicates 
that the last CCW in the chain will be 
the fourth basic CCW in Figure 11, 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 operation and 
that the command chaining bit is turned 
off to signify the end of the channel 
program (see Figure 12). 
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INITIALIZATION AND TERMINATION 

When a DASD file is processed by the Direct 
Access Method, all extents specified by the 
user must be opened before any data is 
transferred. 

The DAM Open logical transients make all 
the extents for the file available for use 
by the problem program. To accomplish 
this, the open routines check and create 
standard DASD labels or, in the case of 
nonstandard labels, pass control to the 
user for label processing. 

To open a file, the open routines use 
label information supplied by the user in 
job control statements and stored in the 
label information area. This information 
is used either to check or create the 
actual file labels in the VTOC (Volume 
Table of Contents) on the DASD volume 
containing the file. Refer to VSE/Advanced 
Functions DASD Labels for details of the 
label information area and the standard 
DASD file labels processed by logical IOCS. 

Close is required for DASD files . 
processed by the Direct Access Method to 
invoke a FREEVIS for the DTFDA extension 
and handle the user standard trailer labels 
if specified. 

DAM OPEN CHART 01 

For input files, the volume and format-1 
labels are checked against the SYSRES label 
information supplied by the user's // DLBL 
job control card. User labels are then 
processed, providing that LABADDR=address 
has been specified in the DTFDA macro 
defining the file. Finally, EXTENT 
information is passed to the user for 
checking and/or processing (see Figure 16). 

Byte 0 IExtent Type 
I 

IExtent IByte 1 Sequence Number 
I 

IExtent IBytes 2 to 5 Lower Li mit 
I 

IExtent IBytes 6 to 9 Upper Limit 
I 

ISymboliC IBytes 10, 11 Unit 
I 10 IByte 12 for disk 
I 10 IByte 13 for disk 
I 

Figure 16. Format of Extent Information to 
User 

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 VTOC, and user labels are 
processed, if required. 

Refer to VSE/Advanced Functions 
Diagnosis Reference: [roes Volume 4 for 
detailed descriptions of common DASD 
routines that open direct access method 
files. 

Relative Addressing 

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. The 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 convert the extent 
limit addresses. The format of the DSKXTNT 
table and the location of the alteration 
factors is illustrated in Figure 17. The 
alteration factors are summarized in Figure 
18. 

TTTl, L 

TTT2 

B2 

M 

V 

Actual Cl. C2. H1. H2 address Alteration factor for Cl 

Alt.r.tion factor for C2 Alt_fltion factor fOf H 1 

First Extent X,-V,-L,., l, 

Second E)(tent X2"'Xl+{V2-L2+1J l2 
-

Third Extent X3"'X2 +(V3- L3+ 1) l3 

Last Extent Xn "'Xn_1 +{V n-ln.H In 

X'FF' I X'FF' I , 
! , : , , End of Table 

~~ 

TTT2 M 82 TTT' 

relative track number of the 
extent lower limit; that is, the 
number of tracks from cylinder 0, 
track 0 to the lower limit of the 
corresponding extent. (3 bytes) 

cumulative total tracks in 
current extent plus previous 
extents in the table. (3 bytes) 

o for a disk device. (1 byte) 

symbolic unit number, incremented 
by 1 for each new symbolic unit. 
(1 byte) 

number of tracks from cylinder 0, 
track 0 to the upper limit of 
corresponding extent. 

Figure 17. DSKXTNT Table for Relative 
Addressing 

Direct Access Files 59 



Licensed Program - Property of IBM 

Factor 

CI 

C2 

HI 

2311 

I 

2314/2319 

1 

20 

1 

3330 

19 

1 

3340 

12 

1 

3350 

30 

1 

3375 

3072 

12 

1 

Figure 18. Alteration Factors for Relative Addressing 

An actual physical extent address is 
converted to a relative address in the 
following manner. Each of the four bytes 
(CCHH) of the actual address are handled 
separately and are referred to as C1, C2, 
HI, and H2. Starting with C1, the first 
three bytes of the actual address are 
multiplied, one at a time, by the 
respective device-dependent alteration 
factor (see Figure 18). The result of 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 limit address of the extent. the 

value obtained is the L (or TTT1) value and 
is stored in the DSKXTNT table (see Figure 
17). 

If the conversion is performed for the 
upper limit address of the extent, the 
converted value is increased by 1 and TTTI 
is subtracted from the result. The value 
obtained from this calculation is the total 
number 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 (see Figure 17). 
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L 
Chart 01. DAM Open 

From Open Monitor) 
$$BOPENl , 

$$BOSFBL * 

1. Linksthe L TA to 
the OPEN/CLOSE 
SVA Phase. 

I 
$IJJGTOP * 

1. Builds and verifies 
extents in the 
VTOC. 

2. Handles the extent 
exit/user label 
interfaces. 

I 
$$BOSVLT* 

1. Linksthe SVA Pha .. 
back to the L T A. 

1 
SVC2 FETCH 

$$BOPEN 

* Documented in VSE/Ad v.need functions Diagnosis 
me 4 SAM for DASD. Reference LIOCS Volu 
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DAM CLOSE 

$$BODACL: DA Close. Input/Output. Charts 

Objective: To read or write standard user 
trailer labels, and to test for track hold. 

Entry: From the Close Monitor or from a 
message writer phase. 

Exit: To the Close Monitor. $$BCLOSE; to 
$$BOMSGI if a message is required; or to 
$$BOSDC2 to free any tracks. 

Method: For in£Qi files. phase $$BODACL 
initializes the search CCW with a key 
argument of the first standard user trailer 
label CUTLO). The label is read and 
control is passed to the user's label 
routine. Processing of standard user 
trailer labels contirues until either the 

maximum number of trailer labels are read 
(8 for disk devices). or a file mark (a UTL 
with a data length of 0) is read. Control 
then returns to the Close Monitor. 

For output files, phase $$BODACL 
initializes the search CCW with a key 
argument of UTLO, the end-of-file mark 
written after the last UHL. When the UTLO 
label is found, control passes to the 
user's label routine. Control returns to 
$$BODACL to write the standard user trailer 
label on the user's label track. The first 
standard user trailer label written is 
identified by UTLO and is written over the 
end-of-file mark previously identified by 
UTLO. A new end-of-file mark (a 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 maximum number of standard 
user trailer labels permitted (excluding 
the end-of-file mark), is 8 for a disk 
device. 
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INDEXED SEQUENTIAL ACCESS METHOD 

The indexed sequential access method (ISAM) 
permits processing DASD records in both 
random and/or sequential order by control 
information. For random processing, the 
user supplies the control information 
(record key) of the desired record to ISAM, 
and then issues READ or WRITE macro 
instructions to transfer the specified 
record. For sequential processing, the 
user specifies the first record to be 
processed, and then issues GET and/or PUT 
macro instructions to retrieve or insert 
records in sequential order by record key. 
Variations in macro instructions 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. 

RECORD TYPES 

Logical records in an ISAM-organized 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 

Add - Unblocked Records 

Add - Blocked Records 

Random Retrieve - Unblocked 
Records 

Sequential Retrieve -
Unblocked Records 

Random or Sequential Retrieve -
IBlocked Records 

Key 
I 

Key 

Key 
I 

8 IKey 

I 

IKey 
I 

(control information) of the highest (last) 
logical record in the block is stored in 
the key area of the block. 

STORAGE AREAS 

I/O Areas 

An I/O area must be specified for each ISAM 
file to be processed in a problem program. 
This I/O area must be defined to contain 
sufficient space for the data area. If 
unblocked records are to be retrieved 
sequentially or records are to be loaded or 
added, space for a key field is required. 
Space for the count area must be provided 
when the file is being loaded or additions 
to the file are being made. Space for a 
sequence-link field is required when 
additions are to be made to the file or 
when records are retrieved from a file. 
The sequence-link field is used for 
overflow records (refer to the section "Add 
Records to a File"). 

Figure 19 shows the ISAM I/O area 
requirements. 

Length 
I 

Length 

Length 
I 

Lengthl 10 

10 

Record 
IFactor 

Record Length 

Record Length X Blocking 
IFactor 
lor* 
IRecord Length 

Record Length 
I 

iRecord 
I 

Length 

Record Length (Including 
IKeys) X Blocking Factor 

I ------------------------------Ior*-------------------------------
10 IRecord Length 

[ 

* Whichever is larger. 

Figure 19. ISAM I/O Area Requirements (in bytes) 
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The format of the sequence-link field of an overflow record or the index-level pointer is MB8CCHHRFP: 

2311/2314/2319/3330/3340 Di.k 

M = Extent Sequence Number 

BB = 00 

CC = Cylinder Number 

HH = Head (Track) Number 

R = Record Number 

F == (ccceciii) Entry Typeard Index level. See Note 1. 

P = Pointer type. See Note 2. 

Note 1: F = ccccciii 

Entry Type· (ccccc) Index Level (iii) DASD Address Information 

00000 - Normal Entry ~Jn.hored Track) 000 - Track Index R=O 
001 - Cylinder Index 
010 .. .Y.aster Index 

00001 - Normal Entry (Shored Track) 000 - Track Index R = N (Points to First Data Record on the Track) 

00010 - Overflow Entry (End) 000 .. Track Index or Sequence-link Field R=255 

000 11 - Overflow Entry (Cho i ned) 000 .. Track Irdex or Sequence- Link Field R = N (Actual Record Address) 

00100 - Dummy Entry (End) 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 .. Iv\aster Index 

00101 - Dummy Entry (Chained) 001 - Cylinder Index M through H Points to First Track on Next Cylinder, R = 0 
010 - Mo.ter Index 

00110 .. Inactive Entry 000 - Track Index M through R = 0 
001 - Cylinder Index 
010 - Mo.ter Index 

Note 2: 

P = Seek Op- Code 

Seek Op- Code Meaning Irdex Level 

18 Entry Points to Cylinder Index Track on Same Cylinder Master Index 

OB Entry Points to Cylinder Index T rock on Different Cylinder .v.:.ster Index 

07 Entry Poinh to Track Index Cylinder Index 

18 Normal Entry (Shored or Unshared) Track Index 

07 Overflow Entry (End) Track Irldex or Sequence- Link Field 

07 Overflow Entry (Chained) Track Index or Sequence- Link Field 

07 Dummy Entry (End) .v.:.ster, Cylinder ond Track Indexes 

07 Dummy Entry (Chained) .v.:.ster and Cylinder Indexes 

07 Inactive Entry Master, Cylinder and Track Indexes 

Figure 20. Format of Sequence-Link Field/Index Level Pointer 

LOAD: To create or extend a disk file of 
blocked or unblocked records. This area 
must be defined with enough capacity for an 

8-byte count field, a control information 
field (key area), and the data record(s). 
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ADD. UNBLOCKED RECORDSj The output area for 
adding unblocked recor s to 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 10-byte sequence-link 
field that is used in conjunction with 
overflow records (refer to the section "Add 
Records to a File"). 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 
section 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 20 shows 
the format of the 10-byte sequence-link 
field. 

ADD. BLOCKED RECORDS: The output area for 
adding blocked records to an ISFMS 
organized file must contain enough space 
for an 8-byte count field, a control 
information field (key area) and a data 
section large enough to contain the block 
of logical records. The minimum size for 
the data section is one logical record plus 
10 bytes to be used for a sequence-link 
field when required. 

SEQUENTIAL RETRIEVE, UNBLOrKED RECORDS: The 
input area for reading unb ocked records 
must contain sufficient capacity for a key 
area and a data area. The data area must 
include enough space for the logical record 
plus 10 bytes for the sequence-link field 
of overflow records. If a record does not 
have a sequence-link field, the extra 10 
bytes in the I/O area fall at the end of 
the data section and are ignored by the 
program. 

RANDOM RETRIEVE. UNBLOCKED RE~ORDS: The 
input area for reading unbloc ed records 
must contain space for a data area. The 
data area must include enough space for the 
logical record plus 10 bytes for the 
sequence-link field of an overflow record. 
If a record does not have a sequence-link 
field. the extra 10 bytes in the I/O area 
fall at the end of the data section and are 
ignored by the program. 

RETRIEVE, BLOCKED RECORDS: The input area 
for reading blocked records must contain 
space for a data area. The data area must 
be large enough to contain a full block of 
records. The minimum size of the data area 
is one logical record plus 10 bytes for the 
sequence-link field used with overflow 
records. 

When blocked or unblocked records are to 
be retrieved and processed directly in the 
I/O area. a register must be specified. 
This register is used for indexing, to 
point to the beginning of each logical 
record when it is needed for processing. 

Work Areas 

When a work area is specified on input. 
ISAM moves each record from 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 from the work area to 
the I/O area in preparation for 
transferring the record to DASD storage. 
If a work area is specified. an I/O 
register is not required. Figure 21 shows 
the ISAM work area requirements. 

Unblocked Blocked 
Records Records 

Load KL+DL or 10* DL or 10* 

Add KL+DL or 10* DL or 
(KL+I0)lE 

Random DL DL 
Retrieve 

Sequential KL+DL DL 
Retrieve 

Where: K Key 
D Data 
L Length 

* Whichever is larger. 

Figure 21. ISAM Work Area Requirements ( in 
Bytes) 

OVERFLOW AREAS 

The location of the overflow 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 on 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 to be 
reserved for overflow on each cylinder 
occupied by the file. The overflow 
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 overflow area must be 
specified in the DTFIS entry CYLOFL 
when a file of records is to be loaded 
and when records are to be added to an 
organized file. 
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2. An independent overflow area may be 
specified for storing all overflow 
records for the logical file. In this 
case, a job control EXTENT card must be 
included when the program is executed 
to specify the area of the volume to be 
used for the overflow area. This area 
may be on the same volume with the data 
records, or on a different volume that 
is online. However, it must be 
contained within one volume. (It must 
be the same kind of device as that 
containing the prime data area.) 

3. Cylinder overflow areas (method 1) and 
an independent overflow area (method 2) 
may be used in combination. In this 
case. overflow records are placed first 
in the cylinder overflow areas within 
the data file. When any cylinder 
overflow area becomes filled. the 
additional overflow records from that 
cylinder are written in the independent 
overflow area. The specifications 
required for both methods 1 and 2 must 
be included for this combined method of 
handling overflows. 

All records placed in the overflow area 
will be in the unblocked format and will 
have a sequence-link field prefixed to each 
record. There must always be one prime 
data track available (for a DASD record 
that has a data length of 0) when additions 
are being made to the last track in the 
prime data area containing records. The 
format of the overflow area upper limits 
(MBBCCHHR) is shown in Figure 29. 

INDEXES 

As ISAM loads the records, it creates a set 
of two or three indexes to be used to 
control the processing and location of the 
data records. 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 master index should be specified only for 
large files. As a guideline. if a cylinder 
index occupies less than five tracks. it is 
usually faster to search only the cylinder 
index (followed by a search on the track 
index) than to search also a master index. 

Indexes are developed as a series of 
entries. each including the address of 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 or 
cylinder. and its length (number of bytes) 
is the same as the key-area length 
specified by the user for the data records. 
The data area of each index record is 10 

bytes in size and contains the physical 
address of the logical record or of another 
index. Figure 20 shows the format of the 
10-byte index level pointer (index data 
area). 

Track Index (TI) 

The lowest level index for logical file is 
the track index. This index has two 
important functions. 

• Point to the correct track in the 
cylinder that contains the specified 
key. 

Provide direct linkage to the record 
overflow areas. 

Each track index is built on the cylinder 
that it is indexing. The track index is 
located on the first track of each 
cylinder. The index can occupy a partial 
track. a full track. or more than one 
track. If the track index does not fill a 
track and if the remaining portion is large 
enough to hold any prime data records. then 
prime data records are stored on the 
remaining portion of the track. 

The track index can contain the 
following types of entries: 

• Normal Entry - Unshared 
• Normal Entry - Shared 
• Overflow Entry - Chained 
• Overflow Entry - End 
• Dummy Entry - End 
• Inactive Entry. 

When first created. the track index is 
formatted with two entries for each track 
used on the cylinder. These two entries 
are the normal entry and the overflow 
entry. Each entry is a DASD record 
containing a key area and a data area. 
Figure 22 is an example of a track index 
built for the prime data area of a logical 
file utilizing eight tracks on a cylinder. 

The normal entry is the first of the two 
entries. After a track is loaded with 
records for a file. this entry has in its 
data area the address of the track 
referenced by the entry. The key of the 
last record on the track is maintained in 
the key area of the normal entry. The key 
area is changed each time a record is added 
to the track. so that it always reflects 
the key of the last record on the track. 
(Refer to the section "Add Records to a 
File".) When the first track containing 
prime data records is shared with the last 
or only track of the track index. the data 
area of the track index normal entry is 
modified to indicate a shared entry. 
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Figure 22. Schematic Example of a Track Index 

The overflow entry is used both in the 
track index and in the sequence-link field 
of an overflow record. Refer to the 
section "Add Records to a File" for a 
description 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 on the track and the address of 
the track. Note that, at this point, the 
last record on the track is the last record 
placed on the track when the file was 
originally loaded. With overflow records, 
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 to a 
track always have keys lower than the 
highest key originally loaded onto the 
track. The technique used to add records 
is explained in the section "Add Records to 
a File". 

The two types of overflow entries in the 
track index are overflow chained entries 
and overflow end entries (see Figure 20). 
The data field of the track index overflow 
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. An overflow chained entry is built 
to indicate an overflow chain exists. The 
data field of an overflow chained entry 
contains a pointer to the lowest record in 
the overflow chain. 

o 

o 

Ii<;;) 
~ 

K 

I"Ke;I 
~ 

K 

Track 2 
Address 

o 

o 

The last entry on a track index is 
always a dummy end entry. The dummy end 
entry indicates the end of the track index 
and indicates that any following records 
are logical file data records. 

The key area of 
same length as the 
filled with X'F's. 
same length as the 
null field. 

the dummy record is the 
user's key length and is 

The data field is the 
normal entries but is a 

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 prime data 
extent. For all other DASD device types, 
inactive entries are written only for the 
unused portion of the last cylinder 
containing prime data records. The key 
area of inactive entry is filled with X'F's 
and is the same length as the user's key 
length. The data field is the same length 
as the normal entry. See Figure 20 for the 
format of the track index data area 
entries. 

When the cylinder overflow option is 
specified by the user. record zero (track 
descriptor record) of track zero in the 
track index is used as a Cylinder Overflow 
Control Record (COCR). This entry is set 
up in the data area of record zero (RO). 
The address of the last overflow record on 
the cylinder and the number of tracks 
remaining in the CYlinder overflow area are 
maintained by ISAM in this record. The 
format of the COCR is HHROOTOO, where HHR = 
Address of last overflow record on 
cylinder. T = Number of tracks remaining 
in the cylinder overflow area. The COCR 
format is shown in Figure 23. 
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Figure 23. Cylinder Overflow Control Record (COCR) 
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Figure 24. Schematic Example of a Cylinder Index 

Cylinder Index (CI) 

The cylinder index is present for all 
ISAM-organized files. It is an 
intermediate level index used to point to 
the correct track index. 

The 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 to 
contain one index entry for each cylinder 
in the prime data area of the file. This 
entry contains the highest record key 
associated (in the cylinder or a 
corresponding overflow area) with the 
cylinder, and the address of the track 
index for that cylinder. Figure 24 is an 
example of a cylinder index built for a 
file requiring nine cylinders. The 
cylinder index can be located wherever the 
user chooses except on one of the cylinders 
that contain data records for the file. It 
must be on a separate cylinder or it can be 
placed on a separate volume that will be 
online whenever the logical file is 
processed. The cylinder index can also be 
located on one or 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 of the next cylinder. However, 
the cylinder index cannot be continued from 
one volume to another. A job control 
EXTENT card must be used to specify the 
correct location for this index. 

The last entry in the cylinder index is 
a dummy end entry. The key of 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 same 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 expansion of the file and for OS/VSl 
and OS/VS2 compatibility. An inactive 
cylinder index entry is written for each 
track in the cylinder containing track 
index inactive entries. See Figure 20 for 
the format of the cylinder index data area 
entries. 

Master Index (MI) 

The master index is the highest level index 
for a logical file built by ISAM. This 
index is optional; and if required, must be 
specified by the user in the DTFIS entry 
MSTIND. 
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Figure 25. Schematic Example of a Master Index 

The master index can contain the 
following types of entries: 

• Normal Entry 
• Dummy Entry - Chained 
• Dummy Entry - End 

Inactive Entry. 

The master index must immediately precede 
the cYlinder index on a volume, and it may 
be located on one or more successive 
cylinders. Whenever it is continued from 
one cylinder to another, the last index 
entry on 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. A master 
index may not be continued from one volume 
to another. It must be completely 
contained within one volume. The last 
track assigned to the master index area 
must be contiguous to the first track of 
the cylinder index area. A job control 
EXTENT card must be used to specify the 
correct location. Like the cylinder index, 
it can be located on the same volume with 
the data records or on a different volume 
that will be online 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 example, if a master index 
is located on track x and a cylinder index 
is located on tracks x+l through x+20, the 
master index might contain the entries 
shown in Figure 25. 

The last entry on the master index is a 
dummy end entry. The key of the dummy end 
entry is the same length as the user's key 
length and is filled with X'F's. The data 
field is of the same length as the normal 
entries, but is a null field. 

Inactive master index entries have the 
same format as the track index inactive 
entries. They are written to provide for 
future expansion of the file and for OS/VS 
compatibility. An inactive entry is 
written for each track of the cylinder 

index containing inactive entries. See 
Figure 20 for the format of the master 
index data area entries. 

FUNCTIONS PERFORMED BY ISAM 

ISAM performs the following four basic 
functions as specified in the DTFIS entry, 
IOROUT: 

• LOAD. To build a logical file on DASD 
or to extend a file beyond the highest 
record presently in an organized file. 

• ADD. To insert new records into an 
organized file. 

• RETRVE. To retrieve records from a file 
for either random or sequential 
processing and/or updating. 

• ADDRTR. Both to insert new records into 
a file (ADD) and to retrieve records for 
processing and/or updating (RTR). 

LOAD OR EXTEND A DASD FILE 

Data records to be loaded onto a DASD file 
must be sorted into sequence by record key, 
before being presented to the ISAM load 
routines. 

The data records are written by ISAM 
onto a DASD track in an area of the file 
(called the prime data area) specified by 
the user. The position of each logical 
record is a function of the record key used 
in the presort operation. That is, each 
record is written one after the other onto 
the prime data area of the logical file. 
The user must specify one extent for the 
prime data area on one pack. If a file is 
to be loaded onto more than one pack, the 
prime data area must continue from the last 
track of one pack to the first track of 
another pack. Extents must be adjacent. 
The starting and ending limits of the prime 
data area are specified by the user in job 
control EXTENT cards. 
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In addition, all packs to be used for a 
multipack file must be online throughout 
the load operation. 

ADD RECORDS TO A FILE 

After a logical file has been organized on 
DASD, it may 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. They 
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 limit of 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 presorting them and 
loading them into the file. No overflow 
area is required. The file is merely 
extended further on the volume. However, 
new records can be batched with the normal 
additions and added to the end of the file. 

If records must be inserted among those 
already organized, an overflow area is 
required. ISAM uses the overflow area to 
permit the insertion of records without 
necessitating a complete reorganization of 
the established file. The fast random and 
sequential retrieval of records 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 two types 
of entries: an overflow chained entry and 
an overflow end entry (see Figure 20). 

The overflow chained entry contains 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. 

To 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 point of 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 record belongs. 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 preceding track is 
lower than the insertion. 

After the proper track is determined, ISAM 
searches the individual records on the 
track or overflow area (if necessary) to 
find where the record belongs in key order. 
This results in either of two conditions: 

1. The 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 record is 
forced off the track. ISAM transfers 
the end record to the overflow area, 
and prefixes the record (data area) 
with a sequence-link field. The first 
time 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 for that 
track. ISAM also updates the track 
index to reflect this change. The 
normal entry for the track has the key 
field changed to indicate the new last 
record located on the track. The 
overflow entry for the track has the 
track address (in the data area) 
changed to point to the address of the 
overflow record. 

2. The record falls between the last 
record presently on the track and the 
last record originally on the track. 
Thus, it belongs in the overflow area. 
ISAM writes the record in the overflow 
area following the last record 
previously written. ISAM searches 
through the chain of records associated 
with the corresponding track for this 
record and identifies the sequential 
position the record should take. Then 
the sequence-link fields of the new 
record, and of the record preceding it 
by sequential key, are adjusted to 
point to the proper records. 

RANDOM RECORD RETRIEVAL 

Random retrieval from 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 
read and the record is made available for 
processing. For both blocked and unblocked 
files, only the data portion of the record 
is read; the key field is not read. 
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After record processing has been 
completed, a WRITE macro instruction can be 
issued to write the record back in its 
original location. To allow overlap of 
input and output operations with 
processing, READ and WRITE do not wait for 
completion of the operations, but return 
control to the problem program. The WAITF 
macro instruction is used at the point in 
the program where 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. Input blocks are read 
and each record is presented in sequence in 
response to the GET macro instruction. 
When necessary, ISAM reads those records 
from the overflow area that were displaced 
from the prime 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 not read. 

After record processing has been 
completed, a PUT can be issued to write the 
record back into its original location. If 
the file is blocked, the entire block is 
written back after either all records in 
the block have been processed and a GET 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. 

Once 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 
a record to a file that is being processed 
sequentially, it must be preceded by an 
ESETL. After adding the new record, the 
SETL macro instruction can be reissued, 
specifying the last record processed as the 
new starting point. 

ROTATIONAL POSITION SENSING (RPS) SUPPORT 

RPS is supported in ISAM for all channel 
programs built by ISMOD. This includes 

channel programs for all index levels and 
for both prime and overflow data. The 
support is provided for LOAD, ADD, and both 
SEQUENTIAL and RANDOM RETRIEVE modes. 

RPS support is provided in LIOCS by 
dynamically extending the user DTFIS into 
the virtual area within the user's 
partition, and by linking the user DTFIS to 
an RPS version of the logic module in the 
SVA (Shared Virtual Area). The user must 
provide sufficient dynamically allocatable 
space in his partition for the RPS DTFIS 
extensions, and sufficient space in the SVA 
to contain the required RPS versions of the 
logic modules. 

The RPS versions of the logic modules in 
the SVA are reenterable and therefore 
sharable between partitions. If the 
linkage to the original module is already 
coded read-only, the user-supplied save 
area is not used. 

The RPS versions of the logic modules in 
the SVA are supersets of the functions 
needed to process the DTFIS being opened. 
Supersetting of RPS and non-RPS logic 
modules is not supported. 

DTFISs .in real partitions or partitions 
with insufficient allocatable virtual 
storage are opened without RPS support. If 
either the device or the system does not 
support RPS, the DTFIS is opened without 
RPS support. 

The CCB CCW address and the module 
linkage fields in each DTFIS are modified 
to point to the DTFIS extension and the RPS 
version of the logic module in the SVA. 
Each DTFIS has three RPS indicators set on 
by OPEN. The first (byte 65, bit 4) 
indicates that the device containing the 
prime data being accessed is an RPS device; 
the second (byte 65, bit 5) indicates that 
the DTFIS has been extended into partition 
virtual space; the third (byte 65, bit 7) 
indicates that the device containing the 
index being accessed is an RPS device. 

The RPS DTFIS extensionCsee Figure 26) 
contains CCW build and work areas necessary 
to construct RPS channel programs. In 
addition, the extension contains: 

• A save area to force reentrancy on all 
imperative macro calls to the RPS 
versions of the logic modules. 

• Information necessary to reestablish the 
original DTFIS at close time. 

• The RPS error exit routine. 

The RPS error exit routine reestablishes 
addressability to the RPS DTFIS extension 
and passes control to the ISAM module. 
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This routine gains control when the user 
returns to the ISAM module via the error 
exit path. 

The original DTFIS is used for all 
fields except the channel program building 
areas. 

Displace-I I 
ment tBytesl Contents 
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172 
176 

180 
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256 
300 

CCW build area 
RPS sector arguments 
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4 Saved ISMOD register 14 
at error exit time 

4 Saved user register 13 
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72 User register save area 
44 RPS error exit routine 
84 Unused area in DTFIS 

extension 

Figure 26. DTFIS Extension for RPS 

Note: For an explanation of the Rotational 
Position Sensing (RPS) feature, refer to 
the appropriate hardware manual for the 
device type being used. 

DTFIS MACRO 

Before an indexed sequential file can be 
processed, it must be defined by the DTFIS 
declarative macro. Some of the fields 
within the DTFIS table generated from this 
macro instruction are not determined or 
filled in until the file is opened during 
execution of the program. Many of the 
fields in the table are retained with the 
file in the DASD format-2 label. 

In addition to the parameters that 
describe the file to be processed, the 
DTFIS macro instruction includes certain 
parameters identical to those in the ISMOD 
macro instruction. 

The following five DTF tables are 
generated according to function. They are: 

DTFIS LOAD (see Figure 27) 
DTFIS ADD (see Figure 28) 
DTFIS RETRVE, RANDOM (see Figure 31) 
DTFIS RETRVE, SEQNTL (see Figure 32) 
DTFIS ADDRTR (see Figure 33) 

In addition, the DTF tables for ADD, 
RETRVE, and ADDRTR are divided into the 
three parts that appear in the assembly 
listing. The first part of the DTF table 
is common to the ADD, RETRVE and ADDRTR 
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 refer to 
VSE/Advanced Functions Macro Reference. 

Note: The DTFIS may be altered when used by 
any of the compilers. For further 
information, refer to the Programmer's 
Guide for the appropriate compiler. 
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IDTF Assembly I Module 
I Label IDSECT Label Bytes Function 
I----------~r---------_+--------+_--~----------------------------------------

IBits 

I&Filename IJHKCCB 0-15 Command Control Block (CCB). I (O-F) I 
I 16 (10) 10-1 

I I ~ 
I I 4 

I I ~ 
II 17-19 III 

(11-13) 
I I 20 (14) 

I IJHKOPCO 21 (15) 
I 
I 
I 

I 
I 
I 

I 
I 
I&Filename.C 
I 

I 
I 
I 

I 
I 
I 
I 
! 

IJHKPDDV 

IJHKCCOD 

22-28 
(16-1C) 

29 (lD) 

30 (IE) 

o 
1 
2 
3 
4 

5 
6 
7 

o 
1 
2 
3 

4 

5 
6 
7 

Fig~r~ 27. DTFIS LOAD Table (Part 1 of 5) 

INot used. 
11 - COBOL open ignore option. 
Not used. 

11 = DTF table address constants relocated by 
I OPENR. 
I Nlo!_ used. 

Data set security. 
11 = Wrong block size error during file I extension. 

Address of logic module. 

File type for OPEN/CLOSE (X'24' 

Option byte. 
Not used. 
Not used. 
1 = Cylinder overflow option. 
Not used. 

LOAD). 

1 = Blocked records (used by previous 
versions). 

1 = Verify. 
Not used. 
1 = Two I/O areas present. 

File name. 

Prime 
X'OO' 
X'01' 
X'04' 
X'08' 
X'09' 
X'OA' 

data device type indicator. 
= 2311 
= 2314/2319 

3330 
3340 general 
3340 35MB 

= 3340 70MB. 

Status byte. 
1 = Uncorrectable DASD error (except WLR 

error). 
1 = WLR error. 
1 = Prime data area full. 
1 = Cylinder index area not large enough to 

reference prime data area. Set on only 
if error detected at SETFL time. 

1 Master index not large enough to 
reference prime data area. Set on only 
if error detected at SETFL time. 

1 Duplicate record. 
1 Sequence error. 
1 = No EOF record written in prime data 

area. 
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'_D_T_F __ A_s_s_e_m_b_l_y-+' ___ M_O_d_u_l_e ____ +-________ +-____ +-________ -----------------------------------,' 'Label DSECT Label Bytes Function 

I IJHKHNDV 31 (IF) High 1 vel index device type indicator. , 
I 'X'OO' 2311 , 
I IX'Ol' 2314/2319 I 
I IX'04' 3330 I 
I X'OB' 3340 general , 
, X'09' = 3340 35MB I 
, X'OA' = 3340 70MB. I 

I 32 (20) Relative position of the DSKXTN (logical , 
I unit, cell number) table (in words). This , 
II value is the length of the DTF table divided' 

by 4. , 
I I I' 

'
II 33-34 IFirst prime data track in cylinder (HH). I 

(21-22) 

, 35 (23) IFirst prime data record in cylinder (R). I 

I 36-37 ILast prime data track in cylinder (HH). I 
'(24-25) I 
I 38 (26) !Hi9h record on master index/cylinder index , 
, Itrack (R). , 

I IJHKNRPD 39 (27) IHi9h record on prime data track (R). I 
, 40 (2B) 'High record on overflow track (R). , , , , 
" 

IJHKNRSH 41 (29) IHigh record on last track index track in " 
'cylinder (whether shared or unshared). , , 

, IJHKNRTI 42 (2A) High record on track index track other than' 
, last in cylinder. If only one track index , 
, track in cylinder, it is equal to Byte 41. , , , 
" 

IJHKFLAG 43 (2B) ,Condition Code. 'I 
o 'I WLR checks requested (for extension). 

" 
1 ,I First record in file. " 
2 11 Prime data extent full. 

" 3 1 Master index/cylinder index extent too " 

I 
small. 

" 
4 1 Prime data upper limit has been " 

increased (for extension). 
I 5 11 Extension. " 
I 6-7 INot used. , , , 
, 44-50 I IPrime data lower limit (MBBCCHH). " 

I,' 1i~5~2) I, ICYlinder index lower limit (MBBCCHH). " 
(33-39) 

I 58-64 IMaster index lower limit (MBBCCHH). , 
I (3A-40) , 

I 65 (41) Sw tches. I' 

" 

0-3 'No used. , 
'4 11 RPS type device (data). 
,5 1 RPS type DTF. , 

, I 6 1 Master index. I ! I 7 11 RPS type device (index). ! 

Figure 27. DTFIS LOAD Table (Part 2 of 5) 
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IDTF Assembly I Module 
'Label IDSECT Label Bytes Bits Function 1-----------+----------;--------+----+--------------------------------------
I&Filename.H IJHKLPDR 66-73 Address of last prime data record 
I (42-49) (MBBCCHHR). , 
I IJHKLGLN 74-75 

(4A-4B) 
, 76-77 
I, (4C-4D) 

IJHKBKLN 78-79 
I (4E-4F) 

80-81 
, (50-51) 

I IJHKNRCD 82-83 
(52-53) 

, 84-85 

" 

(54-55) 
86-87 
( 56-57) 

, 88-89 

1 
(58-59) 
90-91 
(5A-SB) 
92-93 
(5C-5D) 
94-95 
(5E-SF) 

Logical record length. 

Key length. 

Block length (logical record length times 
number of records). 
Overflow record length (logical record 

Ilength +10). 

IBIOCkin9 factor (number of logical records). 

IIndex entry length (key length +10). 

IPrime data record length (key length + 
Iphysical record length). 
Overflow record length with key (key length 
+ logical record length + 10). 
Prime data record format length (key length 
+ physical record length + 8). 
Overflow record format length (key length + 

IIOgiCal record length + 18). 
Key location (in blocked records). 

This is the end of the common DTF area. The format of the remainder of the table 
is variable and is generated according to the parameters specified in the DTFIS 
macro instruction. 

&Filename.S IJHKSBKT 

IJHKLGCT 

IJHKL TIR 

IJHKLCIR 

IJHKLMIR 

I 
I 96-103 
(60-67) 

1
104-105 
(68-69) 

1
106-107 
(6A-6B) 

(6C-6F) 

112 
(70) 

/
113-117 
(71-75) 

1
118-122 
(76-7A) 

1123-127 
1(7B-7F) 

0-1 
2 

3-5 
6 
7 

1 

Seek/Search address area (MBBCCHHR). 

Logical record counter (for blocking). 

Number of bytes for high level index. 

IStatus indicators. 
INot used. 

1= File closed. 
Not used. 
1 = Last prime data track full. 
1 = Last block full. 

Last track index normal entry address 
(CCHHR). 

Last cylinder index entry address (CCHHR). 

ILast master index entry address (CCHHR). 

Figure 27. DTFIS LOAD Table (Part 3 of 5) 
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DTF Assembly I Module I I 
Label IDSECT Label Bytes Bits Function 

I------------+-----------+-------~----_r----------------------------------------
I&Filename.B CCW build area. See description of SETFL I macro, phase 1 - $$BSETFL. 

I 128-135 Seek CCW. 
I (80-87) 

II 136-143 Search ID equal CCW. 
(88-8F) 

1144-151 ITIC CCW. 
I 1(90-97) I 
II IJHKRDWR 1152-159 Read/Write CCW. 

1(98-9F) 
160-167 Search ID equal CCW. I 

&Filename.M IJHKADCN 

IJHKBPOS 

IJHKMIXT 

IJHKPDUL 

IJHKLTMI 

IJHKKLMI 

IJHKLLMI 

IJHKTIOR 

IJHKBFDR 

1 (AO-A7) 
1168-175 

(A8-AF) 
1176-183 I (BO-B7) 

184-187 
(B8-BB) 
188-191 
(BC-BF) 
192-195 I (CO-C3) 

1196-199 

I (C4-C7) 

200 
I(C8) 

201-204 
(C9-CC) 
205-208 
(CD-DO) 

209-215 
<01-07) 

1216-222 
I(D8-DE) 

223 
(OF) 

224-225 
(EO-Ell 

226-227 
(E2-E3) 

228-229 
I(E4-E5) 

1230-231 
I (E6-E7) 

Figure 27. OTFIS LOAD Table (Part 4 of 5) 

TIC CCW. I 
Verify CCW. I 

I 
IAddress of IOAREAl. I 
IAddress of data in WORKl. (FIXBLK = addressl 
of WORKLl FIXUNB = address of WORKl + key). I 

IAddress of key in WORKL. (FIXBLK = address I 

IOf WORKL + KEYLOC - 1; FIXUNB = address of I 
WORKL.) I 

Block position indicator (address of logicall 
Irecord in IOAREAL). I 
I I IMaster index, extension indicator. I 
Not used. I 

1
1 - Extending file, 0 = Creating file. I 
Not used. I 
1 = Master index being used, 0 = No master I 
l index being used. I 
Cylinder index upper limit (CCHH). I 

I I 
IMaster index upper limit (CCHH). I 

I I 
IPrime data upper limit (old upper limit, if I 
lextension) (MBBCCHH). 
IPrime data new upper limit (for extension) 

I (MBBCCHH) • 

Last prime data track in cYlinder - 1. 

IKey length - 1. 

I 
Ilogical record length - 1. 

I 
Address of track index dummy record (HR). 

Address of record before first prime data 
record in cylinder (HR). 
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IDTF Assembly I Module I 
Function I Label IDSECT Label Bytes 

1-----------+----------1-~----_+----+_-------------------------------------
I IJHKNRCM 232 
! I ( E8) I 
II IJHKCMCT 1233-236 " (E9-EC) 

, ,I , 
I IJHKPDCT 1237-239 I 
I I(ED-EF) 

I I I 
I IJHKPDBG 1240-242 1 I I(FO-F2) I 
I IJHKPDEN '243-245 II I I (F3-F5) 

I r 246-247 II 
I (F6-F7) 
I 
I&Filename.E IJHKXTBL 248-251 1 
I I(F8-FB) I 
II 1256-259z 1 

1(100-103) 
I 1260-263 I 

Number of records on master index/cylinder 
lindex track - 1. 

IMaster index/cylinder index DASD address 
control field (CCHH). 

2311 = X'00C70009' 
I 2314/2319 = X'00C70013' 
I 3330 = X'0IFF0012' 
I 3340 = X'OlFFOOOC' 
I 
IPrime data address control field (CCH). 
I 2311 = X'00C700' 
I 2314/2319 = X'00C700' 
I 3330 = X'OIFFOO' 
I 3340 = X'OlFFOO' 

IPrime data beginning of volume (CCH). 
I 2311 = X'000100' 

2314/2319 = X'000100' 

I 3330 = X'OOOlOO' 
3340 = X'000100' 

Prime data end of volume (CCH). 
2311 = X'00C700' 
2314/2319 = X'00C700' 
3330 X'019300' 
3340 = X'015BOO' (35MB) 

X' 02B700' OOMB) 
I 
lused for alignment. 

IFirst entry in DSKXTN 
Icell number). 
X'FFFFFFFF' = End of 

Address of IOAREA2. 

table (logical 

DSKXTN table. 

unit, 

I 1(104-107)1 
,1 ______________________________ 2_6_4_-__ 2_6_7 ___________ A_d_d_r_e_s_s ___ u_s_e_d __ t_o __ r_e __ l_o_c_a_t_e __ I_O_A __ R_E_A_2_. __________ __ (108-10B)I I 

11Each entry in the DSKXTN table is four bytes long. The minimum number of entries is 
I two. There is one entry per extent. 
I 
12Location of the end-of-table indicator depends on length of DSKXTN table. 
1 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 27. DTFIS LOAD Table (Part 5 of 5) 
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JDTF Assembly, Module J 
'label 'DSECT label Bytes Bits Function , 

I ------------r----------+--------+---~----------------------------------------I' &Filename IJHCCCB 0-15 CCB. 
(O-F) , 

I 16 (10) 0-1 Not used. I 
I 2 1 COBOL open ignore option. " 

3 1 = Track hold specified. 
I 4 1 = DTF table address constants relocated byl 

OPENR. , 
I 5 Not used. " 

6 1 = Data set security. 
I 7 1 = Wrong block size error during addition " 
, to file. 
, 17-19 logic module address. , I (11-13) , 

" 20 (14) File type for OPEN/CLOSE (X'25' = ADD). ,I 

IJHCOPT 21 (15) Option byte. 
, 0 ,Not used. , 
, 1 1 Prime data in core. , 
" 2 1 = Cylinder overflow. " 

3 1 = Cylinder index in core. " I 45 1 = Blocked records. " 1 = Verify. 
, '6-7 ,Not used. I , , 
, 22-28 DTF file name. 
,(16-1C) , 

" " 

IJHCPDDV 29 (10) Prime data device type indicator. 
X'OO' 2311 

, X'Ol' 2314/2319 
, X'04' 3330 
, X'08' = 3340 general 
I X'09' 3340 35MB 

X'OA' 3340 70MB. , 
'&Filename.C 

I 
I 
I , , , 

I 
I 
I 

IJHCSTBV 

IJHCHNDV 

30 (IE) 

31 (IF) 

o 
1 
2 
3 
4 
5 
6 
7 

status byte. 
1 Uncorrectable DASD error (except WlR). 
1 = WlR error. 
1 = EOF (sequential). 
1 = No record found. 
1 Illegal ID specified. 
1 Duplicate record sensed. 
1 Overflow area full. 
I = Record retrieved from overflow area. 

Highest 
X'OO' 
X'Ol' 
X'04' = 

'X'08' = 
,X'09' 
'X'OA' 

level index device type. 
2311 
2314/2319 
3330 
3340 general 
3340 35MB 
3340 70MB. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 1 of 6) 
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DFT Assemblerl Module 
I Label IDSECT Label 
I 
I IJHCPNT 
I 
I 
I 
I , , , , 
I , 
I 
I IJHCPDH 
I , , 
I IJHCSTH 

I IJHCTIH 
I 
I 
I IJHCRTR 
I 
I 
I 
I , 
I 
I 
I 
I 

I 
! IJHCCIS 
I 
I 
I IJHCMIS 
I 
I 
I IJHCILN 
I 

I , 
! 
I 
I&Filename.H IJHCCLPA 
I 
I , IJHCRESZ 
I 
I 
I IJHCKYSZ 
I 
I , IJHCBLSZ 
I , 

Figure 28. DTFIS ADD Table 

Bytes 

32 (20) 

33-35 
(21-23) 
36-37 
(24-25) 
38 (26) 

39 ( 27) 

40 (28) 

41 (29) 

42 (2A) 

43 (2B) 

44-50 
(2C-32) 

51-57 
(33-39) 

58-64 
(3A-40) 

65 (41) 

66-73 
(42-49) 

74-75 
(4A-4B) 

76-77 
(4C-4D) 

78-79 
(4E-4F) 

Licensed Program - Property of IBM 

IBits 

0 
1 
2 
3 
4 
5 
6 
7 

0 
1 

2-3 
4 
5 
6 
7 

Function 

Relative position of the DSKXTN (logical 
unit, cell number) table (in words). This 
value is the length of the DTF table divided 
by 4. 

IFirst prime data record in cylinder (HHR). 

ILast prime data track in cylinder (HH). 

High record number on master index/ 
Icylinder index track (R). 
I 

I
Hi9h record number on prime data track (R). 

High record number on overflow track (R). 

High record number on shared track (R). 

High record number on track index (TI) 
track (R). 

Retrieval byte. 
11 = WORKR area specified. 

1 = WORKS area specified. 
'Overflow switch. 
11 = Read. 
Not used. 
1 = Output. 
1 = Write key. 
1 = PUT macro issued. 

Prime data lower limit (MBBCCHH). 

Cylinder index lower limit (MBBCCHH). 

I 
IMaster index lower limit (MBBCCHH). 

/ switches. 
1 = From WAITF routine. 

1
1 = WAITF seek check bit. 
Not used. 

11 RPS type device (data). 
11 = RPS type DTF. 
11 = Master index. 

1 = RPS type device (index). 

!Last prime data record address (MBBCCHHR). 

I 
ILogical record length (RECSIZE). 

I 
IKey length (KEYLEN). 

IBlock size (logical record length times 
Inumber of records). 

(Part 2 of 6) 
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IDFT Assemblerl Module 
I Label IDSECT Label Bytes Bits Function 
I------------+-----------+-------~----_r----------------------------------------I IJHCRL10 80-81 Overflow record length (logical record 
I (50-51) length + 10). 

I IJHCBFAC 82-83 Blocking factor (number of logical records 
I (52-53) in block (NRECDS». 
I 84-85 IIndex entry length (key length + 10). I (54-55) 

I IJHCABCD 86-87 
I (56-57) 
I 
I 88-89 

I 
I 

I 
I 
I 
I&Filename.S 
I 
I 
I&Filename.W 

I 
I&Filename.P 
I 
I 

IJHCCMAX 

IJHCKVLC 

IJHCATB2 

IJHCATB3 

IJHCSADR 

IJHCBKCT 

IJHACPRC 

IJHACSTI 

(58-59) 

90-91 
(5A-5B) 
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 I , (80) 0-1 

I 
I 

I IJHACLTA 

IJHACLCA 

IJHACLMA 

IJHACLOA 

129-133 
(81-85) 

134-138 
(86-8A) 

139-143 
(8B-8F) 

144-151 
(90-97) 

13~5 
6 
7 

Figure 28. DTFIS ADD Table (Part 3 of 6) 

Prime data record length (key length plus 
physical record length (block size». 

Overflow record length plus key (key length 
+ logical record length + 10). 

Prime data record format length (key length 
+ block size + 8). 

loverfiow record format length (key length + 
logical record length + 18). 

Key location (KEVLOC) for blocked records. 
I 
Constant 5. 

Constant = 10. 

Displacement of Part 2 of the DTFIS table 
from start of Part 1. 

Displacement of Part 3 of the DTFIS table 
from start of Part 1. 

Seek/search address area (MBBCCHHRFP). 

Random/sequential retrieval work area. 

I
Prime data record count. 

Status indicators. 

INot used. 
1 = File Closed. 
Not used. 
1 = Last prime data track full. 

11 = Block complete. 

ILast track index normal entry address 
(CCHHR). 

Last cylinder index entry address (CCHHR). 

Last master index entry address (CCHHR). 

Last independent overflow record address 
(MBBCCHHR). 
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IDFT Assemblerl Module 
I Label IDSECT Label Bytes Bits Function 1------------+-----------+--------4-----+-----------------------------------------
I&Filename.I IJHACOTC 152-153 Number of independent overflow tracks. 
I 1(98-99) 1 

I&Filename.A IJHACOFC 154-155 INumber of full cylinder overflow areas. 
I 1(9A-9B) 

II&Filename.o IJHACORC 1156-157 Overflow record count. 

I (9C-9D) 

I IJHACOLL 158-164 
I 1(9E-A4) 

III IJHACOUP 1165-171 
(A5-AB) 

IJHAHRAA 172-175 
I (AC-AF) 

I 176-179 

1
111 I(BO-B3) 

1

180-183 
(B4-B7) 

II 1184-187 
I I(B8-BB) 

II 1188-191 (BC-BF) 
I I 

1
192-195 
(CO-O) 

IJHADLNK 196-199 

IJHAARAD 

IJHACUSE 

IJHAOKEY 

IJHAKLN8 

I (C4-C7) 

1
200-203 
(C8-CB) 

204-207 
I(CC-CF) 

I 
1208-211 
(00-03) 

I 
1212-215 
1(04-07) 
I 
1216-219 
1(08-0B) 

Independent overflow area lower limit 
(MBBCCHH). 

Independent overflow area upper limit 
(MBBCCHH) . 

A(&Filename.O) - Address of work area for 
cylinder overflow control record (COCR). 

IA(&Filename.D+8) - Address of work area for 
the current track index normal entry count 
field. 

IA(&Filename.D+16) - Address of work area for 
current track index overflow entry count 

Ifield. 

A(&Filename.D+24) - Address of work area 
current prime data record count field. 

A(&Filename.D+32) - Address of work area 
current overflow record count field. 

IA(&Filename.0+40) - Address of work area 
track index normal entry data field. 

IA(&Filename.D+50) - Address of work area 
current overflow record linkage field. 

IA(&IOAREAL) - Address of IOAREAL, the I/O 
larea used for adding records to a file. 

IA(&WORKL) - Address of WORKL, work area 
Icontaining user data records to be added 
Ithe file. 
I 
IA(&Filename.K) - Address of the AOD key 

fori 
I 
I 

forI 
I 
I 

fori 
I 
I 

forI 

I 
I 

to I 
I 
I 

larea. 
IA(&IOAREAL+8) - Address of key position 
IIOAREAL. 

in I 
I 
IA(&IOAREAL+8+&KEYLEN) - Address of data 
position in IOAREAL. 

I 
I 
I 
I 
J 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 4 of 6) 
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IDTF Assembly I Module 
I Label IDSECT Label Bytes Bits Function 
I-------------r-----------+---------r----~------------------------------------------
I&Filename.2 

I 
I 
I 
I 
I 
I 

IJHCASAD 0-3 
(0-3) 
4 (4) 

5-7 
( S-7) 

o 
I-S 

6 
7 

A(&Filename.S+3) - Address of the seek/ 
search address area+3. 
1 = Seek check indicated. 
Not used. 

11 = Over/under seek has occurred. 
11 = An error has been found, but a seek 

check is indicated. 
IA(&Filename.w) - Address of random/ 
sequential retrieval work area. 1--------------------------------------------------------------------------------IThe following information is generated if the cylinder index in core option is 

Ispecified. 

I 
I 

I 
I 

IJHCORST 12-15 
(OC-OF) 
16-17 
(10-11> 

IA(&INDAREA) - Starting address of main 
storage area specified for cylinder index. 
AL2(&INDSIZE) - Number of bytes in main 
storage available for cylinder index. 

I 18-25 Next cylinder index entry to be read 
, (12-19) (MBBCCHHR). 

I II 26-30 Last cylinder index entry (CCHHR). I (lA-IE) I 

II: IJHCORBT I 31(IF) Icore index byte. o 1 = First time through B-transient, 
$$BINDEX. 

1 1 End of cylinder index reached. 
I I 2 1 = Index skip option specified. I 
I 3 1 = Suppress in-core option and read " 
I cYlinder index. I 4-7 Not used. I 

I IJHCORKY I 32-35 IPointer to key (stored by module). I I I (ID-23) I I 

IThe following information is generated if the prime data in core add function is " 
Ispecified. This information is aligned on a double word boundary. 1---------------------------------------------------------------------------, IJHPSIZE 36-37 ,Size of IOAREAL. I 
I (24-2S) I I 

II IJHPMAX 38-39 Maximum number of prime data records in mainl 
(26-27) storage. I 

I IJHPDSPI 40-43 Address of write CCWs. II 
I (28-2B) 
I I 
, IJHPDSP2 44-47 IAddress of read CCWs. , 

'I (2C-2F) III 
IJHPSW 48(30) ISwitch byte. 

o 1 = EOF. I 1-7 Not used. I 
I 49(31) IReserved. I 

II, II, IJHDCWRK SO-SI Work field for I/O module. 
(32-33) I 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 5 of 6) 
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IDTF Assembly, Module I 
I Label IDSECT Label Bytes Bits Function 
,----------~----------1_------_+----+_-------------------------------------1 
I&Filename.B 0-7 CCW X'07', &Filename.S+l, X'40', 6 - Long I 
I (0-7) Iseek CCW with command chaining. 'III 

I' IJHCCCW 8-127 Channel program build area. See Figures 
(8-7F) 137-58 for a description of the channel 

program builder. 

I&Filename.D IJHACOCR 128-135 ICYlinder overflow control record (COCR). I 

(80-87) I ' 
1136-143 Current track index normal entry count fieldl 
1(88-8F) address. I 

11144-151 Current track index overflow entry count , 
1(90-97) field address. II' 
152-159 Current prime data record count field 
(98-9F) address. 

160-167 Icurrent overflow record count field address. 
(AO-A7) 

IJHACTNA 

IJHACTOA 

IJHACRIO 

IJHACFID 

I I 
IJHACTIN 

IJHACLNK 

IJHACTIA 

IJHAGATE 

IJHAOCOH 

168-177 Track index normal entry data field. 
(A8-B1) 

178-187 
(B2-BB) 

Current overflow record sequence link field. 

188-197 Current track index overflow entry data 
I(BC-C5) field. 
1 
1198 IX'OI' - Add to EOF. 

I
(C6) X'02' - Add to independent overflow area. 
199-201 IOverflow control bytes (CCH). 
(C7-C9) 

I I 
1202-203 High HR on overflow track. See Figure 29. 
I (CA-CB) 
204-211 Volume upper limit for prime data records I I (CC-D3) (MBBCCHHR). See Figure 30. 

1 IJHAICOM 212-217 CLC 0(&KEYLEN,13),0(6) - Unblocked 

'
I 1(04-D9) CLC 0(&KEYLEN,13),&KEYLOC-1(6) - Blocked 

, IUtility CLC for key. 

, IJHAISKY 218-223 MVC 0(&KEYLEN,13),0(12) - Unblocked 

" 

(DA-OF) IMVC 0(&KEYLEN,13),&KEYLOC-l(12) - Blocked 
Utility MVC for key. 

1 

I&Filename;E 224-2271 IFirst entry in DSKXTN ta. ble (logical unit, 
(EO-E3) cell number). 

I 232-2352 14X 'FF' - End of DSKXTN table. 
1 (E8-EB) 

I&Filename.K 1236+ IKe y area for ADD only. Number of bytes 
I (EC-end) depends on key length, KEYLEN. 1------------------------------------------------------------------------, 1 

12 
I 

Each entry in the DSKXTN table is four bytes long. The minimum number of entries is 
two. There is one entry per extent. 
Location of the end-of-table indicator depends on length of OSKXTN table. 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 28. DTFIS ADD Table (Part 6 of 6) 
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I 2311 2314/2319 
1------------------------------------+--------------------------------------
I M 
I 
IBB 
I 

Extent sequence number M 

BB 

Extent sequence number 

I C 

I C 
I 

00 

o 
199 

I H = 0 
I 

C 

C 

H 

00 

= 0 

= 199 

= 0 

I H = 
I 

9 - CYLOFL (number of tracks 
reserved for cYlinder overflow) 

H = 19 - CYLOFL (number of tracks 
reserved for cylinder overflow) 

R = Number of records th~t fit I R 
Number of records that fit 
on ~n overflow tr~ck on ~n overfow tr~ck 

I 3330 3340 (35MB) 3340 (70MB) 
I--------------------------+---------------------------~------------------------
I M 
I 
IBB 
I 
ICC 
I 
I H 
I I H = 

I R 
I 
I 

Extent sequence number 

o 
403 

o 
18 - CYLOFL (number of 
tr~cks reserved for 
cylinder overflow) 

Number of records that 
fit on overflow tr~ck 

M = Extent sequence number 

BB 0 

CC 347 

H = 0 

H = 11 - CYLOFL (number of 
tr~cks reserved for 
cylinder overflow) 

Number of records th~t 
fit on overflow tr~ck 

Figure 29. Overflow Area Upper Limits (MBBCCHHR) 

I 2311/2314/2319/3330/3340 
I 
I M Extent sequence number 
I 
IBB 00 
I 
ICC 199 for 2311/2314/2319 
I 403 for 3330 
I 347 for 3340 (35MB) 
I 695 for 3340 (70MB) 
I 
I H 0 
I 
I H L~st prime data tr~ck in cylinder 
I 
I R L~st record on current tr~ck 
I 

M = Extent sequence number 

IBB = 0 
I 
ICC = 695 

I!

' :R _=_ ~1 - CYLOFL (number of 
tr~cks reserved for 
cylinder overflow) 

Number of records th~t 
fit on overflow tr~ck 

Figure 30. End of Volume Limits for Prime Dat~ Area (MBBCCHHR) 
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Licensed Program - Property of IBM 

I DTF Assembly I Module 
Label DSECT Label Bytes Function I 

&Filename IJHCCCB 0-15 Command Control Block (CCB). I 
(O-F) 

I 
I 

I 
I 

16 (10) 0 INot used. I 
1 Ii = GET issued. I 

I 2 = COBOL open ignore option. I 
3 = HOLD option specified. I 
4 11 = DTF table address constants relocated byl 

1576 I~o~ 
OPENR. I 
used. I 
Different blocksize in format-l label I 
than in DTFIS. I 

17-19 IAddress of logic module. I 

~ 
(11-13) I 

I 
20 (14) File type for OPEN/CLOSE (X'26' = RETRVE) • I 

I 
I IJHCOPT 21 (15) Option byte. I 
I 0 Not used. 

I I 1 

1 t = Prime data in core. 
I 2 = Cylinder overflow option. 
I 3 = Cylinder index in core option. I 
I 4 11 = Blocked records. I 
I 5 11 = Verify. I 
I 6-7 INot used. I 
I I 

I 
22-28 File name (DTF n a me) • I 
(16-1C) I I 

IJHCPDDV 29 (10) Prime data device type. 
I X' 00' = 2311 
I X'Ol' = 2314/2319 
I X'04' 3330 
I X'08' = 3340 general 
I X' 09' = 3340 35MB 
I X'OA' = 3340 70MB. 
I 
&Filename.C IJHCSTBV 30 ( 1 E) IStatus byte. 

0 11 Uncorrectable DASO error (except WLR 

Ii error). 
1 = WLR error. 
2 = EOF (sequential), 
3 11 No record found. 
4 11 Illeg;ll 10 specified. 
5 It 

Duplicate record sensed. 
6 = Overflow area full. 

~ 
7 Record retrieved from overflow area. 

I 
IJHCHNDV 31 ( 1 F) High level index device type. 

X'OO' = 2311 
X' 01' = 2314/2319 

I X'04' = 3330 
X'08' 3340 general I 
X'09' 3340 35~lB I 
X'OA' 3340 70MB. I 

IRelative 
I 

IJHCPNT 32 (20) position of the DSKXTN (logical I 
lunit, cell number) table ( i n words) . This ! 
Ivalue is the length of the DTF table diVided! 
by 4. ! 

I 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 1 of 6) 
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Licensed Program - Property of IBM 

IDFT Assemblerl Module I 
111 ____ L_a_b_e_l ______ rD_S_E_C __ T __ L_a_b_e_I~--B-y-t-e-s----rB--i_t_s-+ __________________ F_u_n_c_t_i_o_n _____________________ I'1 

33-35 First prime data record in cylinder (HHR). 
, (21-23) 

36-37 Last prime data track in cylinder (HH). I 
(24-25) I 
38 (26) High record number on master index/cylinder I 

index track (R). I 
I 

IJHCPDH 39 (27) High record number on prime data track (R). , 

40 (28) High record number on overflow track (R). I 
I I

I 
41 (29) High record number on shared track (R). 

42 (2A) IHi9h record number on track index track (R).I 

IJHCSTH 

IJHCTIH 

I IJHCRTR 43 (2B) IRetrieval byte. III 
I 0 1 = WORKR specified. 
I 1 1 = WOR~S specified. I 
I 2 Overflow switch. , 

'

I 3 1 = Read key. I 
4 Not used. 
5 11 = Output. 

I 6 11 = Write key. I 
I 7 11 = PUT macro issued. I 

11:1 44-50 Prime data lower limit (MBBCCHH). 1,1 (2C-32) 

IJHCCIS 51-57 ICYlinder index lower limit (MBBCCHH). 
I (33-39) I 
II II IJHCMIS 58-64 IMaster index lower limit (MBBCCHH). 

IJHCIlN 

IJHCClPA 

IJHCRESZ 

IJHCKYSZ 

IJHCBlSZ 

IJHCRl10 

(3A-40) I I 
I 

65 (41) Switches. I 

66-73 
(42-49) 

74-75 
(4A-4B) 

76-77 
(4C-4D) 

78-79 
(4E-4F) 

80-81 
(50-51) 

o 
1 
2 
3 
4 
5 
6 
7 

1 From WAITF routine. II 
1 Seek check from WAITF. 
1 = Data track held. 
1 = Index track held. 
1 = RPS type device (data). 
1 = RPS type DTF. 
1 = Master index. 
1 = RPS type device (index). 

last prime data record address (MBBCCHHR). 

logical record length. 

Key length. 

IBIOCk size (logical record length times 
number of records). 

Overflow record length (logical record 
Ilength + 10). 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 2 of 6) 
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IDFT Assemblerl Module 
I Label IDSECT Label Bytes 
I 
I IJHCBFAC 82-83 
I (52-53) 
I 84-85 

I (54-55) 

I IJHCABCD 86-87 
I ( 56-57) 
I 88-89 

1 
(58-59) 

I IJHCCMAX 90-91 
I (5A-5B) 
I 
I 92-93 
I (5C-5D) 
I 
I IJHCKYLC 94-95 
I (5E-5F) 
I 96-97 
I ( 60-61) 
I 98-99 
I (62-63) 
I 
I IJHCATB2 100-101 

1 
(64-65) 

1102-103 I IJHCATB3 
I 1(66-67) 
I 
I&Filename.S IJHCSADR 104-113 
I 1(68-71) 
I 
I&Filename.W IJHCBCKT /114-123 
I (72-7B) 
! 

Licensed Program - Property of IBM 

Bits Function 

Blocking factor. 

Index entry length (key length + 10). 

Prime data record length (key length + 
physical record length). 
Overflow record length with key (key length 
+ logical record length + 10). 

Prime data record format length (key length 1+ physical record length + 8). 

IOverflow record format length (key length + 
Ilogical record length + 18). 
I 
IKey location (blocked records). 

IConstant = 5. 

Iconstant = 10. 

Displacement of Part 2 of the DTFIS table 
I from Part 1. 

Displacement of Part 3 of the DTFIS table 
from Part 1. 

Seek/search address area (MBBCCHHRFP). 

Random/sequential retrieval work area. 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 3 of 6) 
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Licensed Program - Property of IBM 

I 
I Bi ts 

IOTF Assembly I Module 
I Label IOSECT Label Bytes Function 
,------------+-----------+-------~-----+--------------~-------------------------'&Filename.2 IJHCASAO 0-3 Address of seek/search address area + 3. 
, (0-3) I 
" 

4 ° 'I = Seek check indicated. 
, (4) 1-5 IN10!_ used. 
, 6 Over/under seek has occurred. 
I 7 /1 - An error has been found. but a seek 

" 

- check is indicated. 

5-7 IAddress of random/sequential retrieval work 
, (5-7) area. 

I' IJHSIOAR 8-11 IAddress of IOAREAS. (8-B) 

I IJHCRARA 12-15 IAd~ress of IOAREAR. 
(C-F) 

I IJHCRKEY 16-19 
, (10-13) 

, IJHCRWOR 20-23 
, (14-17) , 
, IJHSOBI 24-27 
, (18-1B) 

I IJHSLIOR 28-31 
, (lC-IF) 

, IJHSLMIT 32 

" 
j§O) 
( 21) 

Address of KEYARG. 

Address of WORKR. 

Current sequential I/O area address. 

4-byte NO-OP instruction. or L IOREG.*-4 
if IOREG was specified. 

X'OO' No verify. X'40' = Verify. 

I 
I , , , 
I , 
I , , 

, 34 
IX'08' = Unblocked. X'OO' = Blocked. 

IR = First prime data record on shared track. , 
, (22) 
, 35-39 
, (23-27) 

, IJHSINIT 40-41 
III (28-29) 

42 
, (2A) 
, 43-47 I (2B-2F) 

I&Filename.H IJHSCAOR 48-55 

I (30-37) 

IJHSCOVF 56-63 
I,' (38-3F) 

IJHSRCNT 64-65 
, (40-41) , 
, IJHSTICU 66-67 
, (42-43) 
! 

Iupper limit for sequential retrieval 
(CCHHR). 

H' ° ' H' 2' 
H' 8' 

Blocked records. 
= Overflow record. 

Unblocked records. 

I , 
I , 

X'C7' = 2311, 2314, or 2319; , 
X'FF' = 3330, 3340. " 

'Initial values for sequential retrieval. 

I I 
Current DASD address for sequential , 

I(MBBCCHHR). I 
Current overflow DASD address for sequential' 
(MBBCCHHR). , 

Sequential record counter. 

Current track index entry for sequential 
(H R) • 

, , , 
I 
! 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 4 of 6) 
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licensed ~~ogr~m - Property of IBM 

1 L~bel DSECT l~bel Bits Function 
IOTF Assembly I Module I 1 
1------------+-----------+--------4-----+-----------------------------------------I&Filen~me T INumber of records t~gged for deletion. 

I . .JHRREGS Iload IOREG fo, ,ando. ,o','oval. 

I&Filen~me.G IJHRIDSV IDASD ~ddress s~ve ~re~ (MBBCCHHR). 

I 
I 
I&Filen~me.R 

IJHRADSV 

IJHROVCN 

Record pointer within I/O ~re~ for write 
oper~tion. 

Nonfirst overflow record count. 

1---------------------------------------------------------------------------------
I The following inform~tion 
specified. 

is gener~ted when the cYlinder index in core option is 

1---------------------------------------------------------------------------------------

I 

I 
I 

I 
I 

I 

IJHCORST 

IJ.HCORKY 

92-95 
(5C-5F) 

96-97 
(60-61) 

98-105 
(62-69) 

1106-110 
(6A-6E) 

1(6F) 

I 
112-115 
(70-73) 

116-131 
(74-83) 

o 
1 
2 

3-7 

A(&INDAREA) - St~rting ~ddress of m~in 
stor~ge ~re~ specified for cylinder index. 

Al2(&INOSIZE) - Number of bytes in m~in 
stor~ge ~v~il~ble for cylinder index. 

Next cYlinder index entry to be re~d 
(MBBCCHHR). (Initi~lized by $$BINDEX to 
cylinder index st~rting address.) 

Il~st cYlinder index entry. 

11 = First time through transient. 

1
1 - End of index re~ched. 
1 : Index skip option. 
Not used. 

Ipointer to key (stored by the module). 

IReserved. 

Figure 31. DTFIS RETRVE, RANDOM Table (P~rt 5 of 6) 

IOTF Assembly I Module I 
1 Label DSECT l~bel Bytes Bits Function 
I------------+-----------+-------~-----+-----------------------------------------
I&Filename B I 0-7 X'07',&Filename.S+I,X'40',6 - long seek CCW 
I' I (0-7) with command ch~ining. 
1 IJHCCCW 8-63 Area to build CCW string. See Figures 61-67 
I (8-3F) Ifor ~ description of the channel progr~m I builder for random retriev~l. 

I&Filen~me.E 64-67 1 IFirst entry in OSKXTN t~ble (logical unit, 

I 72-75 z 4X'FF' End of DSKXTN t~ble. 
I I (40-43) cell number). 

I I (48-4B) I I 
1---------------------------------------------------------------------------------------
IlThe length of one entry is the four bytes shown here. The minimum number of entries 
1 is 2. There is one entry per extent. 
I 
IZThe location of the end-of-t~ble indic~tor depends on length of DSKXTN table. , 
Numbers in parentheses are displacements in hex~decim~l notation. 

Figure 31. DTFIS RETRVE, RANDOM Table (Part 6 of 6) 
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Licensed Program - Property of IBM 

10TF Assembly I Module I 
Function I Label 10SECT Label Bytes Bits 

I------------+-----------+-------~-----+-----------------------------------------I&Filename IJHCCCB 0-15 
I (O-F) 
I I 16 I (10) 

I 

I 

I 
I 
I 
I&Filename.C 
I 
I 
I 

I 
I 

I 
I 

I 
! 

IJHCOPT 

IJHCPDDV 

IJHCSTBV 

IJHCHNDV 

17-19 
(11-13) 
20 
( 14) 

21 
(15) 

22-28 
(16-1C) 

29 
(10) 

30 
(1E ) 

31 
(IF) 

o 
1 
2 
3 
4 

5 
6 
7 

0 
1 
2 
3 
4 
5 
6 

7 

0 

1 
2 
3 
4 
5 
6 
7 

Command Control Block (CCB). 

INot used. 

Ii ~ GET issued. 
COBOL open ignore option. 
Track hold specified. 

I~ : DTF table address constants relocated by 
OPENR. 
EOF on sequential retrieve. 
Data set security. 11 = 

1 Oifferent block size in format-1 label 
than in DTFIS. 

Address of logic module. 

File type for OPEN/CLOSE (X'26' = RETRVE). 

10ption byte. INot used. 
1 = Prime data in core. 
1 = Cylinder overflow option. 

1

1 = Cylinder index in core option. 
1 = Blocked records. 
1 Verify. 
1 = IOAREAS just used, 0 = IOAREA2 just 

used. 
1 = Two I/O areas present. 

File name (DTF name). 

Iprime data device type. 
X'OO' :: 2311 

I X'O!' 2314/2319 

I X'04'::: 3330 
X'OB' 3340 general 
X'09' = 3340 35MB 
X'OA' 3340 70MB. 

I IStatus byte. 
1 = Uncorrectable DASD error (except WLR 

I error). 
11 = WLR error. 
11 EOF (sequential). 

1 = No record found. 
11 Illegal ID specified. 
11 Duplicate record sensed. 

1 = Overflow area full. 
11 = Record retrieved from overflow area. 

High lev 
X'OO' 
X'O!' 
X'04' 
X'OB' 
X'09' 
X'OA' 

I index device type. 
2311 
2314/2319 
3330 
3340 general 
3340 35MB 
3340 70MB. 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 1 of 6) 
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Licensed P~ogram - Property of IBM 

I_D_F_T __ A_s_s_e_m_b_l_e_r_L ___ M_O_d_u_l_e ____ 4-~ ______ _+----_4----__________________________________________ 1', 'Label DSECT Label Bytes Bits Function 
I , IJHCPNT 32 (20) Relative position of the DSKXTN (logical I 
I unit. cell number) table (in words). This I 
I, value is the length of the DTF table dividedl 

by 4. 

I 'I 

I 33-35 IFirst prime data record in cylinder (HHR). I 
(21-23) 
36-37 Last prime data track in cylinder (HHl. 
(24-25) I 

, 38 (26) High record number on master index/cylinder I , 
index track (R). 

I IJHCPDH 39 (27) High record number on prime data track (R). I 
, 40 (28) ,I Hi9h record number on overflow track (R). I 
I IJHCSTH 41 (29) High record number on shared track (R). , 

1,1 IJHCTIH 42 (2A) IHigh record number on track index track (R). I 
IJHCRTR 43 (2B) Retrieval byte. I 

o 1 = WORKR specified. " 
1 1 = WORKS specified. 

I 2 Overflow switch. 
, 3 1 Read key. , 
I 4 11 = First record being processed (after II 
I I issuing SETL macro). 
I 5 11 Output. , 

I 6 1 Write key. I 

,I 

7 1 PUT macro issued. I 

44-50 Iprime data lower limit (MBBCCHH). I 
(2C-32) " 

IJHCCIS 51-57 Cylinder index lower limit (MBBCCHH). 
I (33-39) I 

I IJHCMIS 58-64 Master index lower limit (MBBCCHH). I 
I
I (3A-40) " 

IJHCILN 65 (41) Switches. 
o 1 = From WAITF routine. 
1 11 = WAITF seek check bit. I 

I 2-3 INot used. ,I 
I 4 1 = RPS type device (data). 
I 5 1 = RPS type DTF. I 

6 1 = Master index. I 

" 

7 1 = ~PS type device (index). I, 

IJHCCLPA 66-73 Last prime data record address (MBBCCHHR). 
I (42-49) , 

II IJHCRESZ 74-75 Logical record length. II 
(4A-4B) 

I IJHCKYSZ 76-77 Key length. I 
II IJHCBLSZ 7(48~-749D) " 

Block size (logical record length times 
(4E-4F) number of records). 

Figure 32. DTFIS RETRVE. SEQNTL Table (Part 2 of 6) 
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licensed Program - Property of IBM 

IDFT Assemblerl Module I label IDSECT label Bytes 

1 IJHCRllO 80-81 
1 ( 50-51) 
1 

I IJHCBFAC 82-83 
(52-53) 

I 
I 84-85 
I (54-55) 
I 
I IJHCABCD 86-87 
I (56-57) 
1 
1 88-89 
1 (58-59) 
1 
1 IJHCCMAX 90-91 
1 (5A-5B) 
1 
I 92-93 
I C5C-5D) 
I 
I IJHCKYLC 

I 
94-95 

I (SE-SF) 
I 
1 I 96-97 
I (60-61) 

1 I 98-99 
I (62-63) 
I 
I IJHCATB2 1100-101 
1 1(64-65) 
I I 

I IJHCATB3 1102-103 
1(66-67) 

I I 
I&Filename.S IJHCSADR 1104-113 
1 1(68-71) 
1 1 
I&Filename.W IJHCBCKT 1114-123 
I (72-7B) 

I 
IBits Function 

Overflow record length (logical record 
length + 10). 

IBIockin g factor. 

Index entry length (key length + 10). 

Prime data record length (key length + 
physical record length). 

loverfiow record length with key (key length 
+ logical record length + 10). 

IPrime data record format length (key length 1+ physical record length + 8). 

loverflow record format length (key leng~h + 
logical record length + 18). 

IKey location (blocked records). 
I 
Iconstant 
I 

5. 

Constant = 10. 

Displacement of Part 2 of the DTFIS table 
Ifrom Part 1. 

IDisPlacement of Part 3 of the DTFIS table 
from Part 1. 

ISeek/search address area (MBBCCHHRFP). 

I 
IRandom/seqUential retrieval work area. 

Figure 32. DTFIS RETRVE. SEQNTl Table (Part 3 of 6) 
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DTF Assembly, Module 
Label DSECT Label 

I&Filename.2 

I 

I 
I 
I 

I 
I 
I 

I 

I 

I 
I&Filename.H 

I 
I 

I 

IJHCASAD 

IJHSIOAR 

IJHCRARA 

IJHCRKEY 

IJHCRWOR 

IJHSDB1 

IHJSLIOR 

IJHSLMIT 

IJHSINIT 

IJHSCADR 

IJHSCOVF 

IJHSRCNT 

IJHSTICU 

Bytes 

0-3 
(0-3) 

4 (4) 

5-7 
(5-7) 

8-11 
(8-B) 

12-15 
(C-F) 

16-19 
(10-13) 

20-23 
(14-17) 

24-27 
(18-1B) 

28-31 
(lC-1F> 

32 (20) 

33 (21) 

34 (22) 
35-39 
(23-27) 

40-41 
(28-29) 

42 
(2A) 
43-47 
(2B-2F) 

48-55 
(30-37) 

56-63 
(38-3F) 

64-65 
(40-41) 

66-67 
(42-43) 

Licensed Program - Property of IBM 

Bits Function 

Address of seek/search address area + 3. 

o 1 = Seek check indicated. " 
1-5 I Not used. 
6 1 = Over/under seek has occurred. ,I 
7 1 = An error has been found, but a seek 

check is indicated. I 

Address 
larea. 

of random/sequential retrieval work I 

I 
IAddress 

I 
Address 

I 

I 

of IOAREAS. 

of IOAREA2. 

Address of KEYARG. I 
I I 
IAddress of WORKR. 

I 

Current sequential I/O area address. 

L IOREG,*-4 - Load IOREG if IOREG was 
specified, or a 4-byte NO-OP instruction. 

X'OO' No verify, X'40' = Verify. 

'X'08' Unblocked records, X'OO' = Blocked I 
records. I 

R = First prime data record on shared track. 
Upper limit for sequential retrieval I 

:~~~H:)~locked records, III 
'H'2' = Overflow record, 
IH'8' = Unblocked records. 
I I IX'C7' = 2311, 2314, or 2319; I 
X'FF' = 3330, 3340. 
Initial values for sequential (CCHHR). I 

I 

Current DASD address for sequential 
retrieval (MBBCCHHR). 

Current overflow DASD address (MBBCCHHR). 

Isequential record counter. 

Icurrent track index entry (HR). 

I 
I 
I 

I 
I 

Figure 32. DTFIS RETRVE, SEQNTL Table (Part 4 of 6) 
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Licensed Program - Property of IBM 

IOTF Assembly / Module I 
/ Label OSECT Label Bytes Bits Function /------------+-----------+--------;-----+-----------------------------------------
/&Filename.T 68-69 I (44-45) 

Number of records tagged for deletion. 

/ 70-75 
/ (46-4B) 
I 

For boundary alignment. 

I 
I 76-91 I (4C-5B) 

IReserved. 

Figure 32. OTFIS RETRVE, SEQNTL Table, (Part 5 of 6) 

IOTF Assembly I Module I 
I Label /DSECT Label Bytes Bits Function I 
I----------~r---------_+--------+---~----------------------------------------I 
I&Filename.B 0-7 X'07',&Filename.S+1, X'40',6 - Long seek CCWI 
I (0-7) with command chaining. I 

1/1 IJHCCCW 8-63 IArea to build CCW string. See Figures 68-7511 
(8-3F) for a description of the channel program 

I Ibuilder for sequential retrieval. / 

I&Filename.E 64-67 1 First entry in OSKXTN table (logical unit, I I (40-43) /cell number). I 

I 72-75 z 14X'FF' - End of DSKXTN table. I 
I (48-4B) I 
11The length of one entry is the four by~es shown here. The minimum number of entries I 
I is 2. There is one entry per extent. I 
IZThe location of the end-of-table indicator depends on length of DSKXTN table. I 
Number in parentheses are displacements in hexadecimal notation. 

Figure 32. OTFIS RETRVE, SEQNTL Table (Part 6 of 6) 
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L 

IDTF Assembly I Module I 
I Label DSECT Label Bytes 
I I IJHCCCB I&Filename 0-15 

I 
I (O-F) 
I 
I I 16 

I 

I 
(10) 

I I I 
I 
I I 
I 

17-19 
(11-13) 
20 (15) 

IJHCOPT 21 
(15) 

22-28 
(16-lC) 

IJHCPDDV 29 
( 10) 

&Filename.C IJHCSTBV 30 
( 1 E) 

IJHCHNDV 31 
(IF) 

Licensed Program - Propert~ of IBM 

Bits 

0 
1 
2 
3 
4 

5 
6 
7 

0 
1 
2 
3 
4 
5 
6 

7 

0 
1 
2 
3 
4 
5 
6 
7 

Function 

CCB. 

Not used. 
1 = GET issued. 
1 = COBOL open ignore option. 
1 = Track hold option specified. 
1 = DTF table address constants relocated 

OPENR. 
lEaF switch. 
11 = Data set security. 

1 = Wrong block size error during addition 

I to file. 

Logic module address. 

File type for OPEN/CLOSE (X'27' 

Option byte. 
Not used. 
1 Prime data in core. 

11 = Cylinder overflow. 
11 Cylinder index in core. 
11 Blocked records. 

1 Verify. 

ADDRTR). 

1 = IOAREAS just used, 0 = IOAREA2 just 
used. 

1 Two I/O areas present. 

DTF file name. 

Prime data device type indicator. 
X'OO' 2311 
X'Ol' 2314/2319 
X'04' = 3330 
X'08' 3340 general 
X'09' 3340 35MB 
X'OA' 3340 70MB. 

Status byte. 
1 = Uncorrectable DASD error (except WLR). 
1 WLR error. 
1 EOF (sequential). 
1 No record found. 
1 Illegal ID specified. 
1 Duplicate record sensed. 
1 = Overflow area full. 
1 Record retrieved from overflow area. 

Highest 
X'OO' 
X'OI' 
X'04' 
X'08' 
X'09' 
X'OA' 

level index device type. 
2311 
2314/2319 
3330 

= 3340 general 
3340 35MB 
3340 70MB. 

Figure 33. DTFIS ADDRTR Table (Part 1 of 7) 
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10FT Assemblerl Module 
IBits 

I I 
I Label IOSECT Label Bytes Function I 
I 

I 
I 

I IJHCPNT 32 Relative position of the OSKXTN (logical I 
I (20) unit, ce 11 number) table (in words). This I 
I value is the length of the OTF table divided 
I I by 4. 
I I 33-35 First prime data record in cylinder (HHR). 

I I 
(21-23) 
36-37 Last prime data track in cylinder (HH). 

I I (24-25) 
I 

I 
38 (26) High record number on master index/cylinder 

I 
index track ( R ) • 

IJHCPOH 39 (27) IHigh record number on prime data track ( R ) • 
I I I 40 (28) High record number on overflow track ( R ) • 
I I I 

I 
I IJHCSTH 41 (29) High record number on shared track ( R ) . 
I I I I 
I IJHCTIH 42 (2A) High record number on track index (TI ) I 
I I track (R ). I 
I I 
I I IJHCRTR 43 (28) Retrieval byte. I 
I I 0 It = WORKR area specified. I 
I I 1 = WORKS area specified. I 
I 2 IOverflow switch. I 
I I 3 

I ~ 
= Read. I 

I I 4 = First record being processed (after I 
I 

I 
issuing SETL macro). I 

I 5 = Output. I 
6 11 = Write key. I 

I I 7 1 = PUT macro issued. I 
I I I I I 44-50 Prime data lower limit (MBBCCHH). 
I I 

I 
(2C-32) I 

I I I 
IJHCCIS 51-57 Cylinder index lower limit (MBBCCHH). I 

I I (33-39) I 
I I 
I IJHCMIS I 58-64 IMaster index lower limit (MBBCCHH). I 
I (3A-40) I I 
I I I I IJHCILN 65 (41) Switches. 
I 0 1 = From WAITF routine I 
I I 1 1 = Seek check from WAITF. I 
I 2 1 = Data track held. I 
I 3 1 = Index track held. I 
I 

I 
4 1 = RPS type device (data ). I I I 5 1 = RPS type OTF. 

I I 6 0 = Cylinder index. I I I 11 = Master Index. 
I I 7 11 = RPS type device (index>. I 
I I I 
I&Filename.H I IJHCCLPA 66-73 ILast prime data record address (MBBCCHHR). I 
I 

I I (42-49) I I I 
I IJHCRESZ 74-75 ILogical record length (RECSIZE). I 
I I I (4A-4B) I I 

! 

Figure 33. OTFIS ADDRTR Table (Part 2 of 7) 
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DFT Assemblerl Module 
I label IDSECT label Bytes 
I 
I IJHCKYSZ 76-77 
I (4C-4D) 
I 
I IJHCBlSZ 78-79 
I (4E-4F) 
I 
I IJHCRllO 80-81 
I ( 50-51) 
I 
I IJHCBFAC 82-83 
I (52-53) 
I 84-85 

I (54-55) 

I IJHCABCD 86-87 
I (56-57) 
I 88-89 

I (58-59) 

I IJHCCMAX 90-91 
I (5A-5B) 
1 92-93 
I (5C-5D) 
1 
1 IJHCKYlC 94-95 
1 ( 5E-5Fl 
1 96-97 
1 (60-61) 
1 98-99 

I (62-63) 

I IJHCATB2 100-101 

I (64-65) 

1 IJHCATB3 102-103 
1 (66-671 
I 
I&Filename.S IJHCSADR 1104-113 
1 (68-71) 
1 
I&Filename.W IJHCBKCT 114-123 
1 (72-7B) 
1 
I&Filename.P IJHACPRC 124-127 
1 (7C-7F) 
1 
1 IJHACSTI 128 

I (80) 

1 
1 
1 

I IJHAClTA 129-133 
1 (81-85) 
1 
1 IJHAClCA 1134-138 
1 1(86-8A) 
I 

licensed Program - Property of IBM 

I 
Bits 

0-1 
2 

3-5 
I 6 
I 7 

Function 

Key length (KEYlEN). 

IBlOCk size (logical record length times 
number of records). 

Overflow record length (logical record 
length + 10). 

Blocking factor (number of logical records 
in block (NRECDS». 
Index entry length (key length + 10). 

Prime data record length (key length plus 
physical record length (block size». 
Overflow record length with key (key length 
+ logical record length + 10). 

Prime data record format length (key length 
+ block size + 8). 
Overflow record format length (key length + 
logical record length + 18). 

Key location (KEYlOC) for blocked records. 

Constant 5. 

Constant = 10. 

Displacement of Part 2 of the DTFIS table 
from start of Part 1. 

Displacement of Part 3 of the DTFIS table 
from start of Part 1. 

Seek/search address area. 

Random/sequential retrieval work area. 

Prime data record count. 

Status indicators. 
INot used. 
11 = File closed. 
Not used. 
1 = last prime data track full. 
1 = Block complete. 

last track index normal entry address 
(CCHHR). 

last cylinder index entry address (CCHHR). 

Figure 33. DTFIS ADDRTR Table (Part 3 of 7) 
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10FT Assemblerl Module I 
I label DSECT label Bytes Bits 

I 
I Function 

I ------------+-----------+-------~-----+-----------------------------------------I 
I IJHACLMA 139-143 
I (8B-8F) 
I 
I IJHACLOA I 144-151 
I (90-97) 
I 
I&Filename.I IJHACOTC 

I 
152-153 

I (98-99) 
I 
I&Filename.A IJHACOFC 154-155 

1 1 
(9A-9B) 

I&Filename.O IJHACORC 1156-157 
I (9C-9D) 
I 
I IJHACOlL 158-164 
I (9E-A4) 
I 
I IJHACOUP 165-171 
I I(A5-AB) 
I I 
I IJHAHRAA 1172-175 
I I(AC-AF) 
I 1176-179 
I (BO-B3) 
I 

1180-183 I 
I (B4-B7) 
I 
I 184-187 

1 
(B8-BB) 
188-191 

1 
(BC-BF) 

1192-195 I (CO-C3) 
I 

I IJHAOlNK 196-199 I (C4-C7) 
I 
I IJHAARAD 200-203 

I 
(C8-CB) 

IJHACUSE 1204-207 
I (CC-CF) 
I 
I 
I IJHAOKEV 208-211 
I (00-03) 
I 212-215 
I 1(04-07> 

I IJHAKlN8 1216-219 
I (D8-DB) 
! 

Last master index entry address (CCHHR). 

ILast independent overflow record address 

I (MBBCCHHR). 

Number of independent overflow tracks. 

Number of full cylinder overflow areas. 

Overflow record count. 

I 
I 

I 
I 

I 
I 

I 
I 
I 

Independent overflow area lower limit I 
1 (MBBCCHH). I 
Independent overflow area upper limit I 
(MBBCCHH). I 

A(&Filename.D) - Address of work area for I 
cylinder overflow control record (COeR). I 

IA(&Filename.O+8) - Address of work area for I 
the current track index normal entry count I 
field. I 
A(&Filename.O+16) - Address of work area fori 
current track index overflow entry count II 
field. 
A(&Filename.D+24) - Address of work area fori 
current prime data record count field. 
A(&Filename.D+32) - Address of work area for 
current overflow record count field. 
A(&Filename.O+40) - Address of work area for 
track index normal entry data field. 

I A(&Filename.o+so) - Address of work area for 
current overflow record sequence-link field. 

IA(&IOAREAL) - Address of IOAREAL, the I/O 
larea used for adding records to a file. 
I IA(&WORKl) - Address of WORKl, work area 
containing user data records to be added 

Ithe file. 

IA(&Filename.K) - Address of the AOO key 

A(&IOAREAl+8) - Address of key position 

I
IOAREAl. 

A(&IOAREAl+8+&KEVLEN) - Address of data 
Iposition in IOAREAL. 

to I 
I 
I 

areal 

in I 
I 

I 
! 

Figure 33. DTFIS ADDRTR Table (Part 4 of 7) 
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I DTF AssemblY 

I Label 

I&Filename.2 

, 
I , 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I&Filename.H 
I 

I 
I 
I 
I 
I 

, Module 
'DSECT Label 

I IJHCASAD 

I , , 

I 
I , 
I IJHSIOAR 
I 

IJHCRARA 

IJHCRKEV 

IJHCRWOR 

IJHSDBI 

IJHSLIOR 

IJHSLMIT 

IJHSINIT 

IJHSCADR 

IJHSCOVF 

IJHSRCNT 

IJHSTICU 

I 

I 
I , 
I 

Bytes 

0-3 
(0-3) 

4 (4) 

5-7 
( 5-7) 

8-11 
(8-B) 

12-15 
(C-F) 

16-19 
(10-13) 

20-23 
(14-17) 

24-27 
(18-18) 

28-31 
(lC-IF) 

32 (20) 
33 (21) 
34 (22) 
35-39 
(23-27) 

40-41 
(28-29) 

42 (2A) 

43-47 
(2B-2F) 

48-55 
(30-37) 

56-63 
(38-3F) 

64-65 
(40-41) 

66-67 
(42-43) 

, 
I 

Licensed Program - Property of IBM 

Bits 

0 
1-5 
6 
7 

Function 

A(&Filename.S+3) - Address of the 
seek/search address area+3. 

1 = Seek check indicated. 
Not used. 
1 = Over/under seek has occurred. 
1 = An error has been found. but a seek 

check is indicated. 
A(&Filename.W) - Address of the random/ 
sequential retrieval work area. 

Address of IOAREAS. I/O area used for 
sequential retrieval. , 
IAddress of IOAREAR. I/O area used for randoml 
retrieval or address of IOAREA2 (if I 

Ispecified) for sequential retrieval. I 
Address of KEVARG. field containing I 
user-supplied key used for random READ/WRITE' 
operations and sequential retrieval , 
initiated by key. I 

Address of WORKR, work area used for random I 
retrieval. I 
Current sequential I/O area address. I 

1. L IOREG,*-4 - Load I/O register for 
sequential or 

2. 4-byte NO-OP instruction for random. 

X'OO' = No Verify; X'40' = Verify. 
X'OO' = Blocked; X'08' = Unblocked. 
R = First prime data record on shared track. 
Limits for sequential (CCHHR). 

H' 0 ' 
H' 2' 
H'8' 

Blocked records. 
Overflow record. 
Unblocked records. 

X'C7' = 2311, 2314, or 2319; 
X'FF' = 3330, 3340. 

Initial values for sequential. 

Current sequential DASD address (MBBCCHHR). 

Current overflow DASD address (MBBCCHHR). 

Sequential record count. 

Current track index entry for sequential 
(HR). 

I 

Figure 33. DTFIS ADDRTR Table (Part 5 of 7) 
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IDTF AssemblY I Module 
1 Label DSECT Label Bytes Bits Function 
1------------+-----------+--------4----~--------------~------------------------I&Filename.T 
I 
I 

I 
I&Filename.G 

I 
I 

IJHRREGS 

IJHRIDSV 

IJHRADSV 

68-69 
(44-45) 

70-71 
(46-47) 

72-79 
(48-4F) 

80-83 
(50-53) 

Number of records tagged for deletion. 

LR &IOREG,O for random (or 2-byte NO-OP for 
sequential). 

DASD address save area for random retrieval 
(MBBCCHHR). 

Record pointer within I/O area for write 
(for random retrieval). 

I&Filename.R IJHROVCN 84-87 Nonfirst overflow record count. I (54-57) I 

IThe following information is generated if the cylinder index in core option is 
Ispecified. Bytes 88-91 (S8-5B) are not used. 1--------------------------------------------------------------------------------

I 

I 

IJHCORST I 92-95 IA(&INDAREA) - Starting address of main 

I (5C-5F) storage area specified for cylinder index. 

IJHCORBT 

96-97 IAL2(&INDSIZE) - Number of bytes in main 
(60-61) storage available for cylinder index. 
98-105 INext cylinder index entry to be read 

I (62-69) I(MBBCCHHR). 
106-110 ILast cylinder index entry (CCHHR). 

(6A-6E) 

111 (6F) 
o 
1 
2 
3 

Core index byte. 
1 First time through $$BINDEX. 
1 End of cylinder index reached. 
1 = Index skip option specified. 
1 = Suppress index in-core option 

cylinder index. 
and read 

I I 
4-7 Not used. 

I IJHCORKY 1112-115 Pointer to key (stored by module). r 
I (70-73) I I 
I-T-h-e--f-o-l-1-o-W--i-n-g--i-n-f-o-r-m--a-t-i-o-n--i-S--9-e--n-e-r-a-t-e-d--l-·f---t-h-e--p-r-i-m-e---d-a-t-a--i-n---c-o--r-e--a-d-d--f-u-n-c-t--i-o-n--i-s--------rl 
Ispecified. This information is aligned on a double word boundary. If both cylinder 
lindex in-core and prime data in-core add functions are specified, the following I 
linformation is found in bytes 116-131 (74-83). 

I IJHPSIZE 116-117 ISize of IOAREAL. I 
I (74-75) I 
I IJHPMAX 118-119 IMaximum number of prime data records in mainl 

I
I I (76-77) storage. II 

IJHPDSP1 120-123 Address of write CCWs. 
(78-7B) I 

I 

1
124-127 Address of read CCWs. I 

(7C-7F) 1 I 

1 II 128(80) Switch byte. I 0 11 = EOF (Bits 1-7 not used). 

1

129 (81) Reserved. I 
130-131 IWork field for I/O module. I 

(82-83) I 

IJHPDSP2 

IJHPSW 

IJHDCWRK 

Figure 33. DTFIS ADDRTR Table (Part 6 of 7) 
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IDTF AssemblY I Module 
DSECT Label IBits I Label Bytes Function 

I------------+-----------+-------~-----+-----------------------------------------
I&Filename.B 0-7 X'07', &Filename.S+1, X'40', 6 - Long seek 
I (0-7) CCW with command chaining. 
I IJHCCCW 8-63 Channel program build area. See Figures 
I (8-3F) 176-112 for a description of the channel 

program builder. 

I 
I 

I 
I 
I 
I 

I 
I 

I 

&Filename.D IJHACOCR 

IJHACTNA 

IJHACTOA 

IJHACRID 

IJHACFID 

IJHACTIN 

IJHACLNK 

IJHACTIA 

IJHAGATE 

IJHAOCOH 

64-127 IChannel program build area for add function 
(40-7F) 10nlY. 

128-135 Cylinder overflow control record (COCR). 

I 

(80-87) 

136-143 
(88-8F) 

1144-151 
( 90-97) 

1152-159 
(98-9F) 

160-167 
(AD-A7) 

168-177 
(A8-B1) 

1178-187 

I(B2-BB) 

188-197 
(BC-C5) 

198 
(C6) 
199-201 

I(C7-C9) 

202-203 
(CA-CB) 

1204-211 
(CC-D3) 

Current track index normal entry count 
field. 

Current track index overflow entry count 
field. 

Current prime data record count field. 

Current overflow record count field. 

Track index normal entry data field. 

Current overflow record sequence-link field. 

Current track index overflow entry data 
field. 

X'Ol' - Add to EOF. 
X'02' - Add to independent overflow 
Overflow control bytes (CCH). 

area. 

High HR on overflow track. See Figure 29. 

Volume upper limit for prime data records 
(MBBCCHHR). See Figure 30. 

I IJHAICOM 212-217 eLC 0(&KEVLEN,13),0(6) - Unblocked 
I (D4-D9) 

III IJHAISKV 218-223 
I (DA-DF) 

I&Filename.E 1224-2271 
I (EO-E3) 
I 1232-235Z 

CLC 0(&KEYLEN,13),&KEVLOC-l(6) - Blocked 
Utility CLC for key. 

MVC 0(&KEYLEN,13),0(12) - Unblocked 
MVC 0(&KEVLEN,13),&KEYLOC-l(12) - Blocked 
Utility MVC for key. 
First entry in DSKXTN table (logical unit, 
cell number). 
4X'FF' - End of DSKXTN table. I (E8-EB) 

I&Filename.K 1236+ Key area for add only. Number of bytes 
(EC-end) depends on key length, KEVLEN. 

11 Each entry in the DSKXTN table is four bytes long. The minimum number of entries 
I is two. There is one entry per extent. 

Z Location of the end-of-table indicator depends on length of DSKXTN table. 
I 

Numbers in parentheses are displacements in hexadecimal notation. 

Figure 33. DTFIS ADDRTR Table (Part 7 of 7) 
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ISMOD MACRO 

The ISMOD (Indexed-Sequential Module) macro 
instruction must be included for each logic 
module required to support each DTFIS macro 
in a particular problem program. The logic 
modules are described by an ISMOD header 
entry and a series of parameter entries. 
See VS /Advanced F nc ion Ma r Ref r c 
for an explanation of the parame ers. 

The following imperative macros use the 
logic in the ISMOD: 

ESETL 
GET 
PUT 
READ 
WAITF 
WR ITE, KEY 
WR ITE, NEWKEY 

The logic for the other imperative macros 
used by ISAM (ENDFl, ESETL, SETFl and SETl) 
is found in various B-transient routines. 
Flowcharts for ISFMS are in alphabetical 
order by macro within function. The 
functions appear in the following sequence: 

LOAD 
ADD 
RETRVE, RANDOM 
RETRVE, SEQNTL 
ADDRTR 

This section does not discuss each of these 
macros separately but, instead, presents 
them in the context of a particular 
function. 

REENTERABLE MODULE: A reenterable module is 
a logic module that can be asynchronously 
used, or shared, by more than one file. 
ISMOD is made reenterable by inclusion of 
the RDONlY=YES parameter in the ISMOD macro 
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 modified in any way. This 
feature is implemented through the 
establishment of unique (one for each task 
using the module) save areas external to 
the logic module. Each save area must be 
72 bytes and doubleword aligned. The save 
area for ISMOD 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 provide the address of its unique 
save area in register 13 before an 
imperative macro is issued to the file and 
a logic module is entered by the task. 

ERROR OPTION EXTENSIONS: When ERREXT is not 
specif1ed and an unrecoverable I/O error 
occurs, ISFMS indicates this error in 
Filename.C and returns to the problem 

program. Control is returned to ISFMS only 
by issuing another macro instruction. 

When ERREXT is specified and an 
unrecoverable I/O error occurs, bit 0 of 
Filename.C is set on. Also, byte 2, bit 2 
of the CCB in the DTF is set on when data 
transfer has not occurred. The problem 
program error processing routine should 
determine if data transfer occurred by 
checking the data transfer bit (byte 2, bit 
2) in the DTF. Information concerning the 
record being read or written and the 
operation being performed at the time of 
the error can be found in the 18-byte 
parameter list pointed to by register 1. 
See Figure 34 for a description of this 
parameter list. 

IByteslBitsl Contents 

1 0-31 DTF address. 

I 4-711 IMain storage address of the 
Irecord in error. 

I I 
8-151 IDASD address of record in 

I lerror (MBBCCHHR), where M is I 

17 

4 
5 
6 
7 

Figure 34. 

Ithe extent sequence number andl 
R is the record number. R canl 
be inaccurate if a read error I 
occurred during a read of the I 

Ihighest level index. I 
I I 
IRecord identification: I 
I I 
IData. I 
ITrack index. I 
ICylinder index. I 
IMaster index. I 

IType of operation: I 
INot used. I 
INot used. I 
,Write. , 
IRead. , , , 
ICommand code of failing CCW. I 

ERREXT Parameter 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 
IGNORE or ERET SKIP macro returns to ISAM 
to ignore the error condition and process 
the record. The ERET RETRY returns to ISAM 
to make another attempt to read or write 
the record. 

Note: The ERREXT coding is not designed to 
hindTe irrecoverable errors that are posted 
in Filename.C. Examples of irrecoverable 
errors are No Record Found, Prime Data Area 
Full, Master Index Full, and so on. 
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DOUBLE BUFFERING: Double buffering is 
meaningful only when creating the file or 
sequentially retrieving from the file. If 
IOAREA2=YES is specified as an ISMOD macro 
parameter. and the presence of two I/O 
areas is indicated in the DTF table. 
overlapping of I/O with processing is 
provided for the load create and sequential 
retrieve functions. 

ISAM MACRO INSTRUCTIONS TO LOAD OR EXTEND 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 ISC for load 
creation and ISE for load extension. 

The areas of the volumes used for the 
file are specified by job control EXTENT 
cards. The areas are: the prime 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 DTFIS entry 
MSTIND). 

During the load operation, ISAM builds 
the track. cylinder, and master (if 
specified) indexes. 

Three different macro instructions are 
always required in the problem program to 
load original or extension records into the 
logical file on DASD. 

The SETFL (set file load mode) macro 
instruction causes ISAM to set up the file 
so that the load or extension function can 
be performed. When loading a file, SETFL 
pre formats the last track of each track 
index; but when extending the file, SETFL 
preformats only the last track of the last 
track index plus each new track index for 
the extension of the file. This allows 
prime data on a shared track to be 
referenced even though no track index 
entries exist on the shared track. 

This macro must be issued whenever the 
file is to be loaded or extended. 

When a WRITE macro instruction with the 
parameter NEWKEV is issued in the problem 
program between a SETFL instruction and an 
ENDFL instruction (the third macro required 
for loading), it causes ISAM to load a 
record onto DASD. 

Before issuing the WRITE instruction. 
the problem program must store the key and 
data portions of the record in a work area 

(specified by DTFIS WORKL). The ISAM 
routines construct the I/O area by moving 
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 DASD 
storage and then constructs the count field 
for the next record. The WAITF macro 
should not be used when loading or 
extending an ISAM file. 

Before records are transferred, ISAM 
performs both a sequence check (to ensure 
that the records 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 problem program. The ID is located in 
an 8-byte field labeled Filename.H. 

As records are loaded on DASD, ISAM 
writes track index entries each time a 
track is filled, writes a cylinder index 
entry each time a cylinder is filled, and 
writes a master index entry (if DTFIS 
MSTIND is specified) each time a track of 
the cylinder index is filled. 

The ENDFL macro performs 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 index entries that 
are needed. It also writes inactive track 
index entries for the unused portion of the 
prime data extent for the 2311 device type. 
For DASD types other than 2311, only the 
remaining portion of the last cylinder 
containing prime data records has inactive 
track index entries. 

When extending or adding to a file, the 
user is responsible for checking byte 16, 
bit 7 of the DTF to determine whether the 
correct blocksize has been specified. 

ISAM MACRO INSTRUCTIONS FOR ADDING RECORDS 
TO A FILE 

After a file has been organized on DASD, 
new records can be added to the file. Each 
record is inserted in the proper place 
sequentially by key. This function is 
provided by specifying ADD or ADDRTR in the 
DTFIS entry IOROUT. 

The 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 through the DTFIS 
entry KEVLOC. The records to be inserted 
are written one record at a time. The 
records must contain a key field in the 
same location as the records alreadY in the 
f i 1 e • 
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Whenever the addition of records is to 
follow sequential retrieval (ADDRTR), the 
macro instruction ESETL must be issued 
before a record is added. 

Two macro instructions. WRITE NEWKEV 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 must 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. ISAM inserts the 
record in the file. 

To insert a record into a file. ISAM 
performs an index search at the highest 
level index. This search determines 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 appropriate 
location to insert the record. 

For an entry to an unblocked file, an 
equal/high search is performed in the prime 
data area of the track. When a record on 
the track is found that is equal to or 
higher than the record to be inserted. the 
record is read from the track and placed in 
storage (in the I/O area). The two records 
are compared to see if a duplicate record 
is found. If a duplicate record is found, 
that information is posted to the user, in 
the DTF table at Filename.C. If no 
duplicate 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 moved by ISAM to the user's work area. 
The next record on the track is read into 
the I/O area. 

Then. the record in the work area is 
written on the track. Succeeding records 
are shifted until the last record on the 
track is set UP as an overflow record. If 
the ADD I/O area (IOAREAL) is increased to 
permit the reading or writing of more than 
one record on DASD at a time, an equal/high 
search is performed in the prime data area 
of the track. When a record on the track 
is found that is equal to or higher than 
the record to be inserted, as many records 
as can fit into the I/O area specified in 
the DTFIS operand IOAREAL are read from the 
track and placed in storage (in the I/O 
area). 

The record to be added is compared to 
existing records in the I/O area. If a 
duplicate key is found, the condition is 
posted to the user in the DTF table 
Filename.C. If no duplicate is found. the 
records are shifted in storage, leaving the 
record with the highest key remaining in 
the user's work area. The other records 
are rewritten directly onto the track. Any 
remaining record(s) on the track are then 
read into the I/O area. The process 
continues until the last record on the 
track is set up as an overflow record. 

This last record is then written into 
the appropriate overflow area, and the 
appropriate track index entries are 
updated. This is the cYlinder overflow 
area. if CYLOFL has been specified for this 
file and the area has not been filled. 

If the cylinder overflow area is filled, 
or if only an independent overflow 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 not been 
specified (or is filled) and the cylinder 
overflow area is filled. there is no room 
available to store the overflow record. 
ISAM posts this condition in the DTF table 
at Filename.C. 

In all cases, before any records are 
written, ISAM determines if room is 
avai lable. 

For 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 same location as 
the records 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 
by the user. The DTFIS entry KEVLOC is 
used for this specification. 

When the WRITE macro is issued in the 
problem program, ISAM first locates the 
correct track by referring to 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 records. The 
block of records (or as many as will fit 
into the I/O area if IOAREAL has been 
increased for reading and writing more than 
one record on DASD at a time) is read into 
the I/O area. ISAM then examines the key 
field within each logical record to find 
the exact position in which to insert the 
new record and to check for duplication of 
records. If duplication of keys exists, 
the condition is posted in Filename.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. 
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This procedure continues with each 
succeeding record in the block until the 
last record is moved into the work 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, 
succeeding blocks in the I/O area are also 
updated. The block (or blocks) is then 
written back onto DASD. The remaining 
blocks on the track are similarly processed 
until the last logical record on the track 
is moved into the work area. This record 
is then set UP as an overflow record with 
the proper sequence-link field and moved to 
the overflow area. The indexes are updated 
and ISAM returns to the problem program for 
the next record to be added. If the 
overflow area is filled, the information 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 for duplication. If no 
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 k~y. 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 records is filled. 
If it is not, the new record is added, 
replacing the end-of-file record. The 
end-of-file record is written in the next 
record location on the track, or on the 
next available prime data track. Another 
track must be available within the file 
limits. 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 record is inserted in 
its proper location, ISAM adjusts all 
indexes that are affected by the addition. 

The WAITF macro instruction is issued to 
ensure that the transfer of a record has 
been completed. 

This instruction must be issued before 
the problem program attempts to process an 
input record or build another output record 
for the file concerned. The program does 
not regain control until the previous 
transfer of data is complete. 

ISAM MACRO INSTRUCTIONS FOR RANDOM 
RETRIEVAL 

When a file has been organized by ISAM, 
records can be retrieved in random order 
for processing and/or updating. Retrieval 
must be specified in the DTFIS entry IOROUT 
(IOROUT=RETRVE or IOROUT=ADDRTR). Random 

processing must be specified in the DTFIS 
entry TYPEFLE=RANDOM. 

Because random reference to the file is 
by record key, the problem program must 
supply the key of the desired record to 
ISAM. To do this, the key must be stored 
in the storage key field specified by the 
DTFIS entry KEYARG. The specified key 
designates both the record to be retrieved 
and the record to be written back into the 
file in an updating operation. Records 
added to the file between the READ and the 
WRITE macro for a particular record to be 
updated can result in a lost record and a 
duplicate key. 

Three macro instructions (READ KEY, 
WRITE KEY and WAITF) are available for use 
in the problem program for retrieving and 
updating records randomly. 

The READ KEY instruction used in 
conjunction with WAITF macro instruction 
causes ISAM to retrieve the specified 
record from the file. 

To locate the record, ISAM searches the 
indexes to 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 to the 
I/O area specified by the DTFIS entry 
IOAREAR. The ISAM routines also move the 
record to the specified work area if the 
DTFIS entry WORKR is included in the file 
definition. 

When records are blocked, ISAM transfers 
the block that contains the specified 
record to the I/O area. It makes the 
individual record available for processing 
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 
record in the register specified by DTFIS 
IOREG. The ID of the record can be 
referenced by using Filename.G. 

The WRITE instruction with the parameter 
KEY is used in conjunction with the WAITF 
macro instruction for random updating. It 
causes ISAM to transfer the specified 
record from main storage to DASD storage. 

ISAM rewrites the record retrieved by 
the previous read instruction for the same 
file. The record is updated from the work 
area, if one is specified; otherwise, from 
the I/O area. The key need not be 
specified again ahead of the WRITE 
instruction. 

The WAITF macro instruction is issued to 
ensure that the transfer of a record has 
been completed. This instruction must be 
issued before the problem program attempts 
to process an input record or build another 
output record for the file concerned. The 
program does not regain control until the 
previous transfer of data is complete. 

The WAITF instruction posts any 
exceptional information in the DTFIS table 
at Filename.C. 
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ISAM MACRO INSTRUCTIONS FOR SEQUENTIAL 
RETRIEVAL 

When a file has been organized by ISAM, 
records can be retrieved in sequential 
order by key for processing and/or 
updating. The DTFIS entry IOROUT=RETRVE 
must be specified. Sequential processing 
must be specified in the DTFIS entry 
TVPEFLE=SEQNTL. 

Although records are retrieved in order 
by key, sequential retrieval can start at a 
record in the file identified either by key 
or by the ID (identifier in the count 
field) of a record in the prime data area. 
Sequential retrieval can also start at the 
beginning of the logical file. The user 
specifies, in SETL, the type of reference 
he will use in the problem program. 

Whenever the starting reference is by 
key and the file contains blocked records 
(RECFORM=FIXBLK), the user must also 
provide ISAM with the position of the key 
field within the records. This is 
specified in the DTFIS entry KEYLOC. To 
search for a record. ISAM first locates the 
correct block by the key in the key area of 
the OASO record. (The key area contains 
the key of the highest record in the 
block.) Then, ISAM examines the key field 
within each record in the block to find the 
specified record. 

Four macro instructions (SETL, GET, PUT 
and ESETL) are available for use in the 
problem program for retrieving and updating 
records sequentially. 

The SETL (set limits) macro instruction 
initiates the mode for sequential retrieval 

iByte 1 Identifier Contents 
1 

and initializes the ISAM routines to begin 
retrieval at the specified starting 
address. It requires two parameters. The 
first operand (Filename) specifies the name 
of the file (specified in the DTFIS header 
entry) from which records are to retrieved. 

The second operand specifies where 
processing is to begin. If the user is 
processing by the record 10, the operand 
Idname or (r) specifies the symbolic name 
of the main-storage field in which the user 
supplies the starting (or lowest) reference 
for ISAM use. The symbolic field contains 
information as shown in Figure 35. If 
processing is to begin with a key supplied 
by the user, the second operand 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 not 
present in the file, an indication will be 
given at Filename.C. 

The second operand BOF specifies that 
retrieval is to start at the beginning of 
the logical file. 

Selected groups of records within a file 
containing identical characters or data in 
the first locations of each key can be 
processed by specifying GKEY in the second 
operand. The GKEY specification allows 
processing to begin at the first record (or 
key) within the desired group. The user 
must supply a key that will identify the 
significant (high order) bytes of the 
required group of keys. The remainder (or 
insignificant bytes) of the key must be 
padded with blanks, binary zeros, or bytes 
lower in collating sequence than any of the 
insignificant bytes in the first key of the 
group to be processed. The problem program 

Information 

1 0 I M 2-245 Extent sequence number of the volume in which 
1 the starting record is located. 
1 

! 11-2 B,B 0,0 (for disk) Always zero for disk. 
1 I 13-4 C,C 0.1-199 (for Cylinder number for disk. 
1 1 2311/2314/2319 ) I 1 1 0-403 (for 3330 ) 
1 1 0-347 (for 3340 1 
1 , with 35MB) 

I 1 1 0-695 (for 3340 
1 1 with 70MB) 
1 
15-6 H,H 0,0-9 (for 2311 ) Head position for 2311 , 2314, 2319, 3330, and 
1 0,0-19 (for 13340 disks. 
1 2314/2319) 1 
1 0,0-18 (for 3330)1 
1 with 70MB) 1 
1 

IRecord 17 R 1-254 location. 
! 

Figure 35. Pointer to First Record to be Processed by Sequential Retrieval 

must determine when the generic group is 
completed. Otherwise, ISAM continues 
through the remainder of the group. 

This method also allows starting at a 
key equal to or greater than the one 
specified in the DTFIS entry KEVARG without 
getting an error indication in Filename.C. 
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The 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 records are to 
be processed in the I/O area (specified by 
DTFIS 10AREAS). It requires only one 
parameter, which is the name of the file 
from which the record is to be retrieved. 
ISFMS transfers the record from this file 
to the I/O area, and the record is 
available for the execution of the next 
instruction in the problem program. The 
key is located at the beginning of IOAREAS 
and the register (IOREG) points 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 IOREG. The 
key is contained in the record. 

The second form of the GET 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 name of the 
work area. When register notation is used. 
workname should not be pre loaded into 
register 1. The record is available for 
the execution of the next program 
instruction. 

If blocked records are specified in the 
file definition. each GET that transfers a 
block of records to main storage will. if 
necessary. also write the preceding block 
back into the file in its previous block 
location. GET writes the preceding block 
if a PUT instruction has been issued for at 
least one of the records in the block. If 
no PUT instructions have been issued. 
updating is not required for this block, 
and GET does not cause the block to be 
rewritten. Whenever an unblocked record is 
retrieved from the prime data area. ISAM 
supplies the ID of that record in the field 
addressed by Filename.H. If blocked 
records are specified. ISAM supplies the 10 
of the block. The PUT macro instruction is 
used for sequential updating of a file, and 
causes ISAM to transfer records to the file 
in sequential order. PUT returns a record 
that was obtained by a GET. It can be 
written in either of two forms, depending 
on where records are processed. 

The first form is used if records are 
processed in the I/O area (specified by 
DTFIS IOAREAS). It requires only the name 
of the file to which the records are to be 
transferred. 

The second form of the PUT instruction 
is used if records are processed in a work 

area. It requires two parameters. both of 
which can be specified either as a symbol 
or in register notation. The first is the 
name of the file. and the second is the 
name of the work area. When register 
notation is used. workname should 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. ISAM moves 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 unblocked records are specified. 
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 updating, a 
series of GET 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 block is complete 
and a GET is issued to read the next block 
into main storage, that GET also 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. GET 
does not write the completed block. The 
ESETl macro instruction writes the last 
block processed. if necessary. before the 
end of file. The ESETl (end set limit) 
macro instruction ends the sequential mode 
initiated by the SETl macro. If blocked 
records are specified. ESETL writes the 
last block back if a PUT was issued. 

Note: If ADDRTR and/or RANSEQ are specified 
in the same DTF, ESETl should be issued 
before issuing a READ or WRITE. Another 
SETl can be issued to restart sequential 
retrieval. 

ISAM lOAD: ENDFL Macro. Phase 1 -
$$BENDFl, Charts DA-DB 

Objective: 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 TI 
(track index) entries. CI (cylinder index 
entry. and MI (master index) entry if 
needed. 
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To compute number of bytes used in the 
highest level index used. To write track 
index inactive entries if needed. 

Entry: From the ENDFL macro expansion. 

Exits: To the second phase of the ENDFL 
macro, $$BENDFF. 

Method: This phase first validates the 
address limits of IOAREAL and the DTFIS 
table via an SVC 26. It then resets error 
indicators in the DTF table for prime data 
area full, duplicate record. and sequence 
error. It checks for a partially filled 
blocked record. If one is present. it pads 
the key field with all X'F's and writes the 
partially filled block. 

A series of tests is made to determine 
the location of the last prime data record 
~ritten. If the record was not the last 
record on the track, the last track full 
indicator is set off. If the record ~as 
the last record on the track, the address 
in the ID field of IOAREAL is modified. If 
space is available in the prime data area, 
the EOF record is written. If enough space 
is not available for the EOF record, this 
condition is posted at Filename.C in the 
DTF table. 

A test is made to determine if the last 
prime data track was full. If not, this 
routine ~rites the track index normal entry 
and the track index overflow entry. It 
also ~rites the cylinder index normal 
entry. and (if the master index is being 
used) the master index normal entry. If 
the last prime data track was full, and the 
last track index record number was not 0, 

this routine ~rites a cylinder index normal 
entry and a master index normal entry, if 
the master index is being used. 

If the last track index record number 
was zero, 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 normal 
entry is written (if the master index is 
being used). Otherwise, pointers are set 
to the lower limit of the highest index 
level being used. 

The routine then computes the total 
number of bytes used in the normal entries 
of the highest level index being used. 

When the total number of bytes in the 
highest level index has been determined. 
this phase formats the track index inactive 
entries and then tests to determine if 
there are more 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 made 
for 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. For a DASD 
other than 2311. this phase does not format 
any more track index inactive entries. 

When there are no more track index 
inactive entries to be written, the address 
of the DTF is saved for the next phase, and 
this phase exits to phase $$BENDFF. 
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ISAM LOAD: ENDFL Macro. Phase 2 -
$$BENDFF. Charts DC-DO 

Objective: To write cylinder and master 
index inactive entries for any unused 
cylinders. To write cylinder index and 
master index dummy end entries. To write 
cylinder index and master index dummy 
chained entries. 

Entry: From the first phase of the ENDFL 
macro. $$BENOFL. 

Exits: To the problem program via an SVC 
11. 

Method: 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 
cylinder index inactive entries for the 
unused cYlinders. While the inactive 
entries are being written. a count is kept 
of the number of tracks containing cylinder 
index inactive entries. After the last 
cylinder index inactive entry is written. a 
cylinder index dummy end entrY is written. 

The routine then tests to determine if 
the master index is being used. If it is. 
master index inactive entries are written 
using the count of cylinder index tracks 
containing inactive entries. One master 
index inactive entrY is written for each 
track of cylinder index inactive entries. 
After the last master index inactive entry 
is written. this routine writes a master 
index dummy end entry. 

At the end of each master index or 
cylinder index cylinder. there is a master 
index or cylinder index dummy chained entry 
that points to the next master index or 
cYlinder index cylinder. In other words. 
the last record on the last track of a 
cylinder of cylinder index records 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 
dummy chained entries. if any. for the 
cylinder index. and for the master index. 
if it is being used. 

When the dummy chained entries have been 
written. this phase exits to the problem 
program via an SVC 11. 

ISAM LOAD: SETFl Macro. Phase 1 -
$$BSETFL. Charts DE DF 

Objective: To validate DTFIS table limits 
and IOAREAL limits. To test for prime data 
on data cell and disk devices. To 
determine the number of cylinders in the 
prime data extent. the maximum number of 
cylinder index entries in the cylinder 

index extent. and to check if the cylinder 
index extent is too small. To check if the 
master index extent (if present) is too 
small. To build the basic CCW string for 
use by the LOAD module and ENDFL 
transients. To move last prime data. track 
index. cylinder index. and master index 
record addresses to the DTF table. 

Entry: From the SETFL macro expansion. 

Exits: To the $$BSETFF for normal exit. To 
problem program (via SVC 11) if cylinder 
index or master index extents are too 
small. 

Method: This B-transient first validates 
the address limits of IOAREAL and the DTFIS 
table. It then tests whether the prime 
data is on a data cell or disk device. and 
moves the address limits to the prime data 
control field of the DTF table. 

This phase then calculates 
prime data extents minus one. 
number of cylinders minus one 
calculated. 

the number of 
The total 

is then 

This phase next calculates the number of 
active records in the cylinder index. and 
compares this number with the total number 
of prime data cylinders minus 1. If the 
number of cylinders is greater than or 
equal to the number of cylinder index 
records. the cylinder index extent is too 
small and flags are set to indicate this 
condition. 

A test is then made to determine whether 
the master index is being used. If it is. 
the total number of cylinder index records 
referenced by the master index is used to 
determine the number of cylinder index 
cylinders referenced by the master index. 
One dummy record per cylinder index 
cylinder is subtracted from the total 
number of cylinder index records. The 
result of this subtraction (number of 
cylinder index records referenced by the 
master index) is compared to the total 
number of prime data cylinders minus one. 
If the number of prime data cylinders is 
greater than or equal to the number of 
cylinder index records. the master index is 
too small. and flags are set to indicate 
this condition. If the master index is not 
being used. this check is bypassed. 

The phase then checks to determine if 
either the cylinder index or master 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 36. 

When the CCW string has been completed. 
the seek/search address is set up. The 
lower limit address of the prime data area 
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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 prime da~a record 
is saved for $$BSETFF. LTIRA (last track 
index record address) is initialized to the 
address of the last track index overflow 
entry. A test is made to see whether the 
upper limit address of the prime data 
extent has been increased. If so, an 
indicator is set for $$BSETFF, and the old 
prime data upper limit is moved to 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 

CCW Buil 

full, the last two track index entries must 
be rewritten during the load operation 
(since the highest key on the prime data 
track increases when new records are 
written). Therefore, the LTIRA is 
decreased to point to the track index 
entries for the previous track. The LCIRA 
(last cYlinder index record number) and the 
lMIRA (last master index record number) are 
also decreased by one. (lMIRA is only 
decreased if the master index is being 
used.) $$BSETFF is then fetched. 

If the last prime data track is full, 
and it is not the end of the cylinder, the 
LPDRA (last prime data record address) is 
increased to record zero on the next track. 

X'D?', Address of Prime Data Lower 
Limit, Command Chaining, 6. 

long seek. 

IX'31', Address of Prime Data Lower 
ILimit, Command Chaining,S. 

Search identifier equal for the beginning 
of the prime data area. 

X'D8', Pointer to *-8, Command 
Chaining, -. 

TIC to *-8. 

IX'lD', Address of IOAREAl, Suppress 
Length Indicator, 16384. 

Write count, key and data in prime 
If the verify option is specified, 
chaining bit is set on in the fla 

X'31', Address of Prime Data Lower 
Limit, Command Chaining,S. 

Search identifier equal. 

X'D8', Pointer to *-8, Command 
Chaining, -. 

TIe to *-8. 

X'lE', 0, Suppress Length Indicator 
and Data Transfer, 1. 

Read count, key and data to verify prime data 
record written. No data is transferred to 
main storage. 

Note: The shaded areas indicate cews built for RPS only. 

Figure 36. ecw Chain Built by $$BSETFL to Write Prime Data Records 

A test is made to see whether the last 
track index entry address is the last 
record on the track index track. If so, 
the LTIRA is set to record zero on the next 
track. Then the LCIRA and the lMIRA are 
decreased by one, and $$BSETFF is fetched. 

If the last prime data track is full, 
and the cYlinder is full, the LPDRA and the 
LTIRA are updated to the start of the next 
cylinder of the prime data extent. Since 
the last prime data cylinder is full, the 
last LCIRA is not changed. If the last 
cylinder index track is not full, the LMIRA 
is decreased by one. 

If the last cylinder index track is full, 
lMIRA is not changed. 

When all processing has been completed, 
this phase exits to phase $$BSETFF to 
initialize the CCW chain and I/O areas. 

ISAM LOAD: SETFL Macro. Phase 2 -
$$BSETFF, Chart DG 

Objective: To initialize the CCW chain and 
I/O areas required to write the last track 
index track in each cylinder of the prime 
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data area and the COCR (cylinder overflow 
control record), if the cylinder overflow 
option has been specified in the DTFIS 
table. 

Entry: From the first phase of the SETFL 
macro, $$BSETFL. 

Exit: To the third phase of the SETFL 
macro, $$BSETFG. 

Method: This phase first gets the key 
length from the DTFIS table and stores it 
in the count fields associated with the 
write count, key and data CCWs. These 
CCWs are built to write up to 41 track 
index records with one EXCP. 

A track index dummy record is built in 
the user's IOAREAL 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 record. When 
the correct CCW is found, the address of 
IOAREAL is moved 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 COCR. The COCR 
is found in the data area of RO. The COCR 
contains the address of the last overflow 
record on the cylinder and the number of 
tracks remaining in the cylinder overflow 
area. This phase initializes the COCR with 
the address of the first cylinder overflow 
track and the number of cylinder overflow 
tracks. 

It tests to determine if the track index 
records to be formatted are on track 0 of 
each cylinder. If so, the seek command 
code is changed to a NO-OP, the flag bits 
are set to indicate command chaining, the 
file protect indicator is reset and 
$$BSETFG is fetched for execution. All 
writing is done on track 0 with one EXCP. 
If the track index records are not on track 
0, a test for DASD file protect is made. 
If the DASD file protect feature is not 
present, flag bits of the seek CCW are set 
to indicate command chaining, the file 
protect indicator is reset and $$BSETFG is 
fetched for execution. All writing is done 
with one EXCP. If the file protect feature 
is present, the file protect indicator is 
left on and $$BSETFG is fetched. All 
writing is done with two EXCPs. If the 
cylinder overflow option has not been 
specified, the file protect indicator is 
reset. All writing will be done with one 
EXCP. 

ISAM LOAD: SETFL Macro, Phase 3 -
$$BSETFG. Chart DH 

Objective: To format last track index track 
in each prime data cylinder. To write COCR 
data if the cylinder overflow option has 
been specified. 

Entry: From the second phase of the SETFL 
macro, $$BSETFF. 

Exit: To problem program via an SVC 11 or 
to phase 4 of the SETFL macro, $$BSETFH, 
via an SVC 2, or to phase 3A of the SETFL 
macro, $$BSETFI, if RPS is supported. 

Method: This logical transient phase first 
checks to determine whether the file has 
been extended, but the prime data area 
upper limit has remained the same. If so, 
no formatting is required, and a branch is 
taken to read the last prime data record. 
If the file is being created or being 
extended with increased upper limit, this 
phase formats the last track index track in 
each prime data cylinder (1 track per EXCP 
through use of an extended CCW chain), and 
writes the COCR data for each cylinder if 
the cylinder overflow option is specified. 

ISAM LOAD: SETFL Macro, Phase 3A -
$$BSETFI. Chart DK 

Objective: To build an RPS CCW chain for 
the load function if RPS is supported, and 
to initialize the remaining OTF fields. 

Entry: From the third phase of the SETFL 
macro, $$BSETFG. 

Exit: To the problem program via an SVC 11 
or to phase 4 of the SETFL macro, $$BSETFH, 
via an SVC 2. 

Method: If the DTF is an RPS type OTF, the 
Load CCW chain is built in the DTF 
extension with embedded RPS CCWs. Then 
this phase tests to determine whether the 
file is being extended or created. If the 
file is being created. the seek/search 
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 logical 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. $$BSETFH 
is fetched via an SVC 2. 
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ISAM LOAD: SETFL Macro. Phase 4 -
$$BSETFH, Chart DJ 

Objective: For extension of file. to read 
the last prime data record so that keys may 
be compared by the ISMOD macro. 

Entry: From the third phase of the SETFL 
macro, $$BSETFG. 

Exit: To problem via an SVC 11. 

Method: For extension of file. this phase 
reads the last prime data record (the 
address was saved by the first phase. 
$$BSETFL). This provides keys for a 
comparison in the load operation. If the 
records are blocked and the last block was 
not filled by a previous load operation. 
this phase finds the padded record and sets 
the block position address to load the next 
prime data record at the location of the 
padded record. If the records are blocked 
and the last block is full. this phase 
reads the last cylinder index entry to 
obtain the highest key of the load file and 
sets the block position address to load the 
next prime data record at the location of 
the data in 10AREAL. 

ISAM LOAD: WRITE Macro. NEWKEY. Charts 

Objective: To ensure that keys are in 
ascending sequence. To write prime data 
record in correct location. To write track 
index entries. cylinder index entry and 
master index entry, if necessary. 

Entry: From the WRITE. NEWKEY macro 
expansion. 

Exit: To problem program via return 
register 14. 

Method: This routine first tests switches 
in the DTF table to determine if the prime 
data area is full or if the cylinder/master 
index is too small. If either condition 
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 ISMOD macro parameter 
option. If IOAREA2 is specified and the 
presence of two I/O areas is indicated in 
the DTF table to allow overlapping of I/O 
with processing while creating the file. 
this routine gets the addresses of IOAREAL 
and IOAREA2 and determines if the ENDFL 
macro was issued. If it has been issued. a 
wait for I/O completion and a test for 
ERREXT=YES are made. If ERR EXT is 
specified. additional error conditions can 
be returned to the problem program. thus 
giving the user greater flexibility in 
attempting to continue processing. 

If IOAREA2 is not specified or if the 
ENDFL macro was not issued. a test is made 

to determine if the current record is the 
first record in the file. If it is the 
first record in the file. a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified and there are two I/O areas. the 
traffic bit in the CeB is turned on and the 
IOAREA2 address constant is relocated. If 
IOAREA2 is not specified or if the current 
record is not the first record in the file, 
the current key is moved to the I/O area 
and a test is made to determine if the 
previous key is lower than the current key. 
If the previous key is not lower. a test 
for duplicate keys is made. If the keys 
are equal. a duplicate 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.C. Control then returns to the 
problem program. 

If the previous key is lower than the 
current key. the current key and data are 
moved to the I/O area. the prime data 
record count and logical record count are 
updated by 1 and a test is made to 
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 of the I/O area is updated. If 
IOAREA2 is specified. a test for a full 
block is made. If the block is not full, 
the logical record count and the block 
position address are saved and control 
returns to the problem program. 

If the block is full. the logical record 
count is reset to 0 and a test for 
IOAREA2=YES is made. If IOAREA2 is 
specified. the addresses of the two I/O 
areas are interchanged and saved in the DTF 
table. The I/O area data address is saved 
as the block position address, and a test 
for ERREXT=YES is made. If ERREXT is 
specified. the record type in the parameter 
list is set to indicate data. A test for 
IOAREA2=YES is made. If IOAREA2 is 
specified and there are two I/O areas 
present, the prime data record ID is 
updated again and a prime data record from 
the second I/O area is written. If IOAREA2 
is not specified, a prime data record from 
IOAREAL is written. 

Note: The preceding process works for both 
blOCked and unblocked records. 

A check is then made to determine 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 program. If 
the record was the last on a shared track. 
a test for IOAREA2=YES is made. If IOAREA2 
is specified. a wait for I/O completion is 
made. The track index normal entry is then 
initialized to indicate a shared track 
index entry. 

If the record was not written on a 
shared track and it was not the last record 
on the prime data track. control returns to 
the problem program. 
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If the end of the prime data has been 
reached. a test for IOAREA2=YES is made. 
If IOAREA2 is specified. a wait for I/O 
completion is made and a test for 
ERREXT=YES is made. If ERREXT is 
specified. the record type in the parameter 
list is set to indicate track index. The 
track index normal and overflow entries are 
written and the last track index record 
address is saved. 

Tests are then made for end of cylinder. 
If the last prime data record written was 
not the next-to-Iast or last record on the 
cylinder. the current prime data track 
number is updated by 1 and control returns 
to the problem program. If the record was 
the next to last record in the cYlinder. a 
test is made for the end of the prime data 
extent. If the end of the extent has not 
been reached. the prime data track number 
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 problem program. 

If the record was the last prime data 
record on the cylinder. a test for 
ERREXT=YES is made. If ERREXT is 
specified. the record type 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 written if: 

1. The cylinder index entry is the next to 
last track in the cylinder. 

2. The cylinder index is the last record 
on the track. Before the master 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 master index. 

Next, this routine tests for the end of the 
prime data volume. If end of volume has 
been reached, the extent sequence number is 
updated by 1 and the seek/search address is 
modified to the beginning address of the 
volume. If it is not the end of volume. 
the address in the seek/search area is 
updated. and the last track index record 
address and the address in the count field 
of the I/O area are modified. (This 
modification also occurs for end of prime 
data volume.) This routine then exits to 
the problem program via return register 14. 

ISAM ADD: WAITF Macro. Charts EA-ED 

Objective: To add a record to an indexed 
sequential file. adjusting the indexes and 
other records as necessary. 

Entry: From the WAITF macro expansion. 

~ To the problem program via linkage 
register 14. 

Method: This routine first tests for 
ERREXT=YES. If ERREXT is specified. 
additional error conditions can be returned 
to the problem program. thus giving the 
user greater flexibility in attempting to 
continue processing. After waiting for the 
completion of the I/O operation. this 
routine determines the type of add function 
to be performed. The three types of add 
functions are: 

• Normal add to the prime data area 
• Add to the overflow area 
• EOF add. 

Normal Add to the Prime Data Area: If a 
normal add to the prime 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 prime 
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 insertion and a wait 
for I/O completion is made. Figures 37-58 
give a description of the channel program 
builder for the ADD 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 determine the point of 
insertion for the record to be added to the 
file. When an equal/high key is found 
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 determine if the prime 
data in core option has been specified as 
an ISMOD macro parameter. If it has been 
specified. as many records as can fit into 
the I/O area specified in the DTFIS operand 
IOAREAL are read from the prime data track 
into main storage. The key of the record 
to be added is compared to the keys of the 
existing records in the I/O 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 remaining in the user's work 
area. WORKL. The other records are 
rewritten directly onto the track. Any 
remaining records on the track are then 
read into the I/O area. The process 
continues until the last record on the 
track is set up as an overflow record. 
When the last prime data record on the 
track has been rewritten, the new overflow 
record is written in the overflow area, the 
track index normal and overflow entries and 
the COeR are written and control returns to 
the problem program. 

If the prime data in core option has not 
been specified as an ISMOD macro parameter. 
a test for blocked records is made. If the 
file is unblocked. the record previously 
found on the search key equal/high is 
reread to get the key field. 
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If it is a duplicate key. a switch is set 
on in the DTFIS table indicating a 
duplicate key has been sensed. and a return 
to the problem program is made. If there 
are no duplicate keys. the user's key and 
data are written from the work area. WORKL. 
onto the DASD file. The record in the I/O 
area. 10AREAL. 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 until the end of 
track is reached. 

If the end-of-file (EOF) 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 EOF record (see 
Figures 39. 47. 48). 

If the file contains blocked records. 
this routine r~ads the block of records (or 
as many as fit in the I/O area if 10AREAL 
has been increased for reading and writing 
more than one record at a time) into 
10AREAl. The key field within each logical 
record is analyzed to determine the correct 
position in which to insert the new record. 
If there is duplication of keys. a switch 
is set on in the DTFIS table and control 
returns to the problem program. 

If the key of the record to be inserted 
(contained in 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 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 also updated. The block (or 
blocks) is then written back onto DASD. 
The remaining blocks on the track are 
similarly processed until the last logical 
record on the track is moved 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 to be added. 
If the overflow area is full. this 
information is indicated to the user in the 
DTF table entry labeled Filename.C. 

The track index normal entry key field 
is updated to the key of the new last 
record. the track index overflow 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 before control 
returns to the problem program. 

If the last block in the prime data area 
is padded. the last record to be shifted is 
included in that block. If the EOF record 
is read during the process of shifting the 
records one record position. the last 
record is written as a new block and a new 

EOF record is written before returning 
control to the problem program. 

Add to the Overflow Area: This routine 
computes the new overflow record address 
and reads the overflow chain to get the 
address of the record with the next highest 
key. This address is stored in the 
sequence-link field of the new record. The 
new overflow record is then written in 
either the cylinder overflow 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 time an overflow record 
is added to the independent overflow area. 
an EOF record is written to maintain the 
integrity of the indexed sequential file 
(see Figure 49). The next overflow record 
followed by an EOF record overlays the 
previous EOF record. 

If the new overflow record has the 
lowest key in the overflow chain. its 
address is used to build a new track index 
overflow entry. The new overflow entry is 
then written on the DASD file (see Figure 
46) and control returns to the problem 
program. If a cylinder overflow condition 
occurs. the updated COCR (cylinder overflow 
control record) is written on DASD before 
control is returned to the problem program 
(see Figure 43). 

If the new overflow record does not have 
the lowest key. the sequence-link field of 
the record with the next lower key is 
updated to contain the address of the new 
overflow record. This overflow record is 
then rewritten on DASD and the COCR is 
updated. Control returns to the problem 
program. 

EOF Add: This routine first determines if 
the last prime data track is full. If the 
last prime data track is not 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 or if it is 
blocked 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 
(see Figure 39). 

If the last prime data track is full. 
the new record is inserted in the overflow 
area. The new overflow record address is 
computed 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 moved to 
the sequence-link field of the next lower 
record. 

If no overflow chain is present. the 
address of the new overflow record is moved 
to the track index overflow entry. The 
track index overflow entry is then written 
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 option is then 
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made. If it has not been specified. 
control is returned to the problem program. 
If the cylinder index in core option has 
been specified. the new key is inserted 
into the appropriate index in core entry 
before returning control to the problem 
program. 

ISAM ADD: WRITE Macro. NEWKEV. Charts 
EE-EF 

Objective: To perform the necessary 
initialization to add a record to a file. 

Entry: From the WRITE. NEWKEV macro 
expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: After initializing the pointers to 
the three parts of the DTFIS table. this 
routine gets the starting address of the 
highest level index. builds a CCW chain to 
search the highest level index (see Figure 
37) executes the channel program and tests 
for ERREXT=VES. If ERREXT is specified. 
additional error conditions can be returned 
to the problem program. thus giving the 
user greater flexibility in attempting to 
continue processing. The channel program 
is executed and a wait for I/O completion 
is made. The routine 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 code refers to the index 
level just searched. If it was the master 
index. the next search is on the cylinder 
index. See Figure 20 for a description of 
the F code. 

CCW Builder I 
Control Codell CCW Built 

7961 X'69'. &KEVARG. CC and SLI. 
Key Length 

OC6B X' 08' • Pointer to *+16. CC 
and SLI. 5 

017B X' 1 A' • 2&Filename.D+8. CC. 
SLI and SKIP. 5 

516C X' 92' • 2&Filename.D+8. CC 
and SLI. 10 

I 
7961 I X' 69' • &KEVARG. CC and 

I SLI. 
I 

Key Length 

I 
046B I X' 08' • Pointer to *-16. CC 

land SLI. 5 
I 

150C I X' 06' • 2&Filename.D+40. 00. 
I 10 
I 

1 2 See Notes 1 and 2 in Figure 58. 

If the F code indicates a dummy 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 EOF add 
indicator is set on in the DTFIS table. a 
CCW chain is built to read the last track 
index entries (see Figure 50). the channel 
program to bypass the last of the track 
index entries is executed. a wait for the 
I/O operation to be completed is made. and 
control returns to the problem program. 
Processing continues with the record 
following the last key. 

If an inactive or dummy end entry is not 
indicated. a test for the presence of a 
master index is made. If the master index 
is not present. indicating the cylinder 
index was just searched. a search of the 
track index is performed. and a return to 
the problem program is made. 

If the master index is present. a test 
is made to determine if the cylinder index 
in-core option was specified as an ISMOO 
macro parameter. If it was not specified. 
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/O completion. and a 
return to the problem program. If the 
cylinder index in-core option was 
specified. a search of the track index is 
performed. and a return to the problem 
program is made. When HOLD=VES is 
specified in the DTF. any held data tracks 
and index tracks are freed before control 
returns to the problem program. 

Function 

Search key equal or high the master/ 
cylinder index. Key supplied by user in 

Ithe DTFIS table. 
I 
ITIC to *+16. 

I 
IRead home address into work area for the 
Icurrent track index normal entry count 
Ifield in the OTFIS table. 

IRead count (multiple track) into work 
larea for the current track index normal 
lentry count field in the DTFIS table. 
I ISearch key equal or high the master/ 
cYlinder index. Key supplied by user in 

Ithe DTFIS table. 
I 
ITIC to *-16. 

I 
IRead data (next la-byte index level 
Ipointer) into work area for track index 
Inormal entry data field in DTFIS table. 

Figure 37. Channel Program Builder for ADD -- CCW chain built to search master cylinder 
index. 
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CCW Builder I 
IControl Codell CCW Built Function 1------------+---------------------------+----------------------------------------II 8C4B X'31'. 2&Filename.S+3, CC. 5 Search identifier equal the track index 

using the pointer (CCHHR) in the common 
I I seek/search area. 

I 066B IX'08'. Pointer to *-8.CC 
I land SLI. 5 

II 106C Ix'06" 2&Filename.D. CC and 
ISLI. 10 

I
I 516C IX'92" 2&Filename.D+8, CC 

land SLI. 10 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

7941 

046B 

156C 

526C 

1DOC 

X'69'. &KEVARG. CC. 
Key Length 

X'08', Pointer to *-16. CC 
and SLI. 5 

X'06'. 2&Filename.D+40. CC 
and SLI. 10 

X'92', 2&Filename.D+16, CC 
and SLI, 10 

X'06', 2&Filename.W, 00 
10 

I 2 See Notes 1 and 2 in Figure 58. 

TIC to *-8. 

Read data (COCR record) into the cylinder 
overflow control record (COCR) area. 

Read count (multiple track) into work 
area for the current track index normal 
entry count field in the DTFIS table. 

Search key equal or high the track index. 
Key supplied by user in the DTFIS table. 

TIC to *-16. 

Read data (next 10-byte pointer to prime 
data record) into work area for track index 
normal entry data field in DTFIS table. 

Read count (multiple track) into work 
area for current track index overflow entry 
count field in DTFIS table. 

Read data (10-byte overflow entry) into 
random/sequential retrieval work area. 

Figure 38. Channel Program Builder for ADD -- CCW chain built to search track index. 

I CCW Builder I 
IControl Codell CCW Built Function 
I----------~-------------------------+-------------------------------------I 8C4B X'31', 2&Filename.S+3, CC, 5 Search identifier equal for the last prime 
I I Idata record address using pointer, CCHHR. 
I I in common seek/search area in DTFIS table. 

I 066B IX'08'. Pointer to *-8. CC /rIC to *-8. I I and SLI, 5 I 
I 342C IX'10', 2&Filename.D+32, Write count. key and data of EOF record 
I ISLI, 10 Ilocated in current overflow record count 
I I Ifield in DTFIS table. , 

I 2 See Notes 1 and 2 in Figure 58. 

Figure 39. Channel Program Builder for ADD -- CCW chain built to write new EOF record. 
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\CCW Builder I 
IControl Codell CCW Built Function 
I------------~--------------------------~~----------------------------------------I 8C4B X'31', 2&Filename.S+3, CC, 5 Search identifier equal the ~rime data 
I Itrack using pointer, CCHHR, In common 
I Iseek/search area in DTFIS table. 
I I 
II 066B X'08', Pointer to *-8, CC IITIC to *-8. 

and SLI, 5 

II 436C X'12', 2&Filename.D+24, ee IRead count field for current prime data 
and SLI, 10 I record. 

I I 
I 7941 X'69', &KEYARG, CC, Key ISearch key equal or high the prime data 
I Length Itrack. Key supplied by user in DTFIS I Itable. 
I 046B IX'08', Pointer to *-16, CC ITIC to *-16. 
I land SLI, 5 
I I I 
I 1B02 IX'06', Address of IOAREAL+8 IRead data (prime data block) into 
I I+KEYlEN, 00, Block Size IIOAREAL+8+Key length. 
I 

I 2 See Notes 1 and 2 in Figure 58. 

Figure 40. Channel Program Builder for ADD -- CCW chain built to find prime data 
record. 

I CCW Builder I 
ecw Built IControl Codell Function I------------+----------------------------r---------------------------------------I 8C4B X'31', 2&Filename.S+3, ee, 5 Search identifier equal the track index 

'
I I us i ng po inter, CCHHR, in common seek/ 

, search address area in DTFIS table. 
, I 
I 066B IX'08', Pointer to *-8, CC TIe to *-8. 
, land SLI, 5 

B06C 

E14B 

066B 

2A45 

E24B 

066B 

BDCC 

824B 

066B 

1D3C 

I IX'05" 2&Filename.D, CC and 
SLI, 10 

I 
IX'B1', 2&Filename.D+8, 
ICC, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'OD', Address of 
I OAREAL+8, CC, 
Key Length + 10 

X'B1', 2&Filename.D+16, ec, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'05', 2&Fi lename.W, CC and 
I DC, 10 
I 
IX'31', 2&Filename.D+16, 
ICC, 5 
I IX'08" Pointer to *-8, CC 
and SLI, 5 

I 
IX'06', 2&Filename.W, SLI and 
ISKIP, 10 
I 

Rewrite COCR located in cYlinder overflow 
control record work area in DTFIS table. 

Search identifier equal (multiple track) 
for the pointer, CCHHR, in the normal 
entry count field. 

TIC to *-8. 

Rewrite track index normal entry located 
at IOAREAL+8. 

Search identifier equal (multiple track) 
for the pointer, CeHHR, in the overflow 
entry count field. 

ITIC to *-8. 
I 
I 
IRewrite overflow entry located in 
,random/sequential retrieval work area. 

ISearch identifier equal for the pointer, 
ICCHHR, in the overflow entry count field. 
I 
ITIC to *-8. 

I 
IRead data to verify record just written. 
IInformation is not transferred to main 
storage. 

1 2 See Notes 1 and 2 in Figure 58. 

Figure 41. Channel Program Builder for ADD -- CCW chain built to rewrite track index 
entry. 
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I CCW Builder I 
IControl Code1Function CCW Bu i It 
I------------~--------------------------~------------------------------------------8C4B 

066B 

B06C 

E14B 

066B 

BDCC 

814B 

066B 

ID3C 

I 
I 

X'13', 2&Filename.S+3, CC, 5 

IX'OB', Pointer to *-8, CC 
land SLI, 5 

, 

X'05', 2&Filename.D, CC and 
SLI, 10 

X'Bl', 2&Filename.D+B, CC, 5 

X'OB', Pointer to *-8, CC 
and SLI, 5 

X'05', 2&Filename.W, CC and 
DC, 10 

IX'31', 2&Filename.D+8, CC, 5 
I 
I 

I 
IX'OB', Pointer to *-B, CC 
land SLI, 5 

Ix'o6" 2&Filename.W, SLI 
land SKIP, 10 
I 

1 Z See Notes 1 and 2 in Figure 5B. 

Search identifier equal for RO using 
Ipointer, CCHHR, in common seek/search area 
lin DTFIS table. 

ITIC to *-8. , 

Iwrite data (updated COCR) from the 
cylinder overflow control record (COCR) 
area in the DTFIS table. 

I ISearch identifier equal (multiple track) 
the track index using the pointer, CCHHR, 

lin the work area for the current track 
lindex normal entry count field. 

TIC to *-8. 

Write data (track index overflow entry) 
from the random/sequential retrieval work 

larea. 
I 
ISearch identifier equal the track index 
lusing the pointer, CCHHR, in the work area Ifor the current track index normal entry 
count field. 

ITIC to *-B. 

Read data to verify record just written. 
IInformation is not transferred to main 
Istorage. 

Figure 42. Channel Program Builder for ADD -- CCW chain built to write track index 
entry. 

I CCW Builder I I 
IControl Cadell CCW Built Function 1 
1------------+---------------------------+----------------------------------------1 
I 8C4B X'31', 2&Filename.S+3, CC, 5 Search identifier equal for RO using 1 
1 ,I pointer, CCHHR, in common seek/search area II 
I lin DTFIS table. 

I 066B Ix'oB" Pointer to *-8, CC ITIC to *-8. , 

I
' land SLI, 5 I I 

B02C IX'05" 2&Filename.D, SLI, 10 IWrite data (updated COCR) from the CYlinderl 
loverflow control record area in the DTFIS I 

! I Itable. I 
1 2 See Notes 1 and 2 in Figure 5B. 

Figure 43. Channel Program Builder for ADD -- CCW chain built to write COCR. 
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Iccw Builder I 
IControl Cadell CCW Built Function 
I------------+---------------------------~---------------------------------------
I 
I 
I 
I 
I 
I 

I 
I 
! 

8C4B 

066B 

AA07 

X'31', 2&Filename.S+3, CC, 5 
I 
I 
I 
IX'OS', Pointer to *-S, CC 
land SLI, 5 
I 
IX'OE', Address of IOAREAL+8, 
100, Key Length + Record 
ILength + 10 

I 2 See Notes 1 and 2 in Figure 5S. 

Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 

Itable. 
I 
ITIC to *-8. 

I 
IRead key and data of previously low 
loverflow record into IOAREAL+8. 
I 

Figure 44. Channel Program Builder for ADD -- CCW chain built to read previous overflow 
record. 

Iccw Builder I 
IControl Codell CCW Built Function 
I-------------+----------------------------~-------------------------------------------
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

8C4B 

066B 

2A47 

8C4B 

066B 

AA37 

X'31', 2&Filename.S+3, CC, 5 
I 
I 
I 
IX'OS', Pointer to *-8, CC 
land SLI, 5 
I 
IX'OD', Address of IOAREAL+8, 
ICC, Key Length + Record 
ILength + 10 
I 
IX'31', 2&Filename.S+3, CC, 5 
I 
I 
I 
IX'08', Pointer to *-S, CC 
land SLI, 5 
I 
IX'OE', Address of IOAREAL+8, 
ISLI and SKIP, Key Length + 
IRecord Length + 10 

I 2 See Notes 1 and 2 in Figure 58. 

Search identifier equal using pointer, 
ICCHHR, in common seek/search area in DTFIS 
Itable. 

TIC to *-S. 

Write key and data of previously low 
overflow record located at IOAREAL+8. 

Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-S. 

Read key and data to verify record just 
written. Information is not transferred 
to main storage. 

Figure 45. Channel Program Builder for ADD -- CCW chain built to write previous 
overflow record. 
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I CCW Builder I 
IControl Codell CCW Built Function 
I------------+---------------------------r---------------------------------------
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

8C4B 

066B 

37C9 

8C4B 

066B 

C739 

X' 31' , Z&F i lename. 5+3. CC, 5 

X'08', Pointer to *-8, CC 
and SLI, S 

X'lD', Address of IOAREAL. 
CC and DC. Key length + 
Record Length + 18 

X' 31 ' , Z&Fi lename.S+3, CC, 5 

X'08' Pointer to *-8, CC 
and SLI, S 

X'lE'. Address of IOAREAL, 
\SlI and SKIP. Key Length + 
IRecord Length + 18 

1 Z See Notes 1 and 2 in Figure 58. 

\ 

Search identifier equal for last overflow 
record address using pointer. CCHHR, in 
common seek/search area in DTFIS table. 

ITIC to *-8. 

I 
IWrite count, key and data of new overflow 
record located at IOAREAL. 

Search identifier equal for last overflow 
record address using pointer, CCHHR, in 

Icommon seek/search area in DTFIS table. 

ITIC to *-8. 

Read count. key and data to verify record 
I record just written. Information is not 
transferred to main storage. 

Figure 46. Channel Program Builder for ADD -- CCW chain built to write new overflow 
record. 

CCW Builder I 
Control Code l CCW Built 

I 
Function I ------------+---------------------------r---------------------------------------I 

8C4B X' 31 ' , Z&Filename.S+3, CC, 
I 
I 
I 
I 

066B I X' 08' , Pointer to *-8, CC 
land SLI, S 
I 

37C8 IX'lD', Address of IOAREAL. 
ICC and DC, Key Length + 
IBlock Size + 8 
I 

8C4B IX'31'. Z&Filename.S+3. CC, 
I 
I 
I 

066B IX'08', Pointer to *-8. CC 
land SLI, S 

C738 I X' 1 E ' , Address of IOAREAL. 
I SLI and SKIP, Key Length + 
IBlock Size + 8 

5 

5 

Search 
Irecord 
ICCHHR, 
Itable. 

identifier equal for present EOF 
address minus 1 using pointer, 
in common seek/search area in DTFIS 

ITIC to *-8. 

I IWrite count 
to be added 

I 
key and data of new record 
located at IOAREAL. 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

ISearch identifier equal for present EOF I 
I record address minus 1 using pointer CCHHR,I 
in common seek/search area in DTFIS table. I 

ITIC to *-8. I 
I I 
I I 
IRead count. key and data to verify record I 
I just written. Information is not I 
transferred to main storage. I 

I 

I Z See Notes 1 and 2 in Figure 58. 

Figure 47. Channel Program Builder for ADD -- CCW chain built to write over EOF record 
(blocked records). 
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CCW Builder I 
Control Codell CCW Built 

8C4B X'31'. 2&Filename.S+3. CC. 5 

066B X'08'. Pointer to *-8. CC 
and SLI. 5 

37C8 X'lD'. Address of IOAREAL. 
CC and DC. Key Length + 
Block Size + 8 

8C4B X'31'. 2&Filename.S+3. CC, 5 

066B X'08', Pointer to *-8, CC 
and SLI, 5 

C738 X'IE', Address of IOAREAL. 
SLI and SKIP. Key Length + 
Block Size + 8 

1 2 See Notes 1 and 2 in Figure 58. 

Function 

Search identifier equal for present EOF 
Irecord address minus 1 using pointer. 
ICCHHR. in common seek/search area in DTFIS 
Itable. 
I 
(TIC to *-8. 
( 

IWrite count. key and data of new record 
Ito be added. located at IOAREAL. 
I 
I 
ISearch identifier equal for present EOF 
Irecord address minus 1 using pointer. 
ICCHHR. in common seek/search area in DTFIS 
Itable. 
I 
ITIC to *-8. 
I 
I 
IRead count. key and data to verify record 
Ijust written. Information is not 
Itransferred to main storage. 

Figure 48. Channel Program Builder for ADD -- CCW chain built to write over EOF record 
(unblocked records). 

I CCW Builder I 
IControl Code! CCW Bui It 

8C4B 

066B 

37AC 

X'31'. 2&Filename.S+3, CC, 5 

I 
IX'08" Pointer 
land SLI. 5 

IX'ID" Address 
IDC and SLI, 10 

to *-8. CC 

of IOAREAL. 

1 2 See Notes 1 and 2 in Figure 58. 

Function 

Search 

Irecord 
CCHHR. 
table. 

I 

identifier equal for present EOF 
address minus one using pointer. 
in common seek/search area in DTFIS 

ITIC to *-8. 
I 
IWrite count, key and 
Ilocated at IOAREAL. 

data of EOF record 

Figure 49. Channel Program Builder for ADD -- CCW chain built to write EOF in 
independent overflow area. 
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I CCW Builder' 
IControl Codell CCW Built Function 
I------------+---------------------------r----------------------------------------
I 8C4B IX'31', Z&Filename.S+3, CC, 5 Search identifier equal the track index 
II II lusing the pointer (CCHHR) in the common 

Iseek/search area. 
I I I 

'
I 066B IX'OB', Pointer to *-B, CC ITIC to *-B. 
I I and SLI, 5 I 
II l06C IX'06', Z&Filename.D, CC and IRead data (COCR record) into the cylinder 

ISLI, 10 loverflow control record (COCR) area. 
I I I 
I El4B IX'B1', 2&Filename.D+B, CC, 5 ISearch identifier equal (multiple track) 
I I Ithe track index for the last normal entry 
I I lusing information in the work area for the 

066B 

154C 

526C 

1DOC 

I Icurrent track index normal entry count 
I field. 

IX'08', Pointer to *-B, CC ITIC to *-8. 
land SLI, 5 
I I 
IC'06', Z&Filename.D+40, CC, IRead data (last track index normal entry) 
110 linto work area for track index normal entry 
I Idata field. 

IX'92', Z&Filename.D+16, CC IRead count (multiple-track) of last track 

land SLI, 10 lindex overflow entry into work area for the 
Icurrent track index overflow entry count 
Ifield. 

Ix'06" Filename.W, 00, 10 IRead data (last track index overflow entry) 
I linto random/sequential retrieval work area. 

1 Z See Notes 1 and 2 in Figure 5B. 

Figure 50. Channel Program Builder for ADD -- CCW chain built to read last track index 
entry. 

CCW Builder I 
Control Codell CCW Bu i It 

8C4B 

066B 

AA07 

X'31', Z&Fi1ename.S+3, CC, 5 
I 
I 
I 
IX'OB', Pointer to *-B, CC 
land SLI, 5 
I 
IX'OE', Address of IOAREAL+B, 
100, Key Length + Record 
ILength + 10 

1 2 See Notes land 2 in Figure 58. 

Figure 51. Channel Program Builder for ADD 

Function 

Search identifier equal the overflow chain 
lusing the pointer (CCHHR) in the common 

Iseek/search area. 

TIC to *-8. 

I 
IRead key and data of overflow record 
Ii nto IOAREAL+8. 
I 

CCW chain built to read overflow record. 

Iccw Builder I I 
IControl Codell CCW Built Function I 
I------------~--------------------------~------------------------------------------I 
I 8C4B X'31', Z&Filename.S+3, CC, 5 Search identifier equal for last prime datal 
I I I record address us i ng po inter, CCHHR, in I 
: I Icommon seek/search area in DTFIS table. I 
I I I I 
I 066B IX'08', Pointer to *-8, CC ITIC to *-8. I 
I I and SLI, 5 I I 
I I I I 
I 1B02 IX'06', Address of IOAREAL+ IRead block into IOAREAL + 8 + KEVLEN. I 
I 18+KEVLEN, 00, Block Size I I 
! I 

1 2 See Notes 1 and 2 in Figure 58. 

Figure 52. Channel Program Builder for ADD -- CCW chain built to read last prime data 
record. 
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Iccw Builder I I 
IControl Code l CCW Built Function I 
�------------~------------------------1_--------------------------------------1 
I 8C4B X'31', 2&Filename.S+3, CC, 3 Search identifier equal for last prime datal 
I record address using pointer, CCHHR, in I 
I common seek/search area in DTFIS table. I 

I 066B Ix'08" Pointer to *-8, CC TIC to *-8. I 

I
I I and S LI, 5 II 

2AC6 Ix'oD" Address of IOAREAL+8, Write key and data of prime data block 
I ICC and DC, Key Length + located at IOAREAL+8. I 
I Block Si ze I 
I I 
II 8C4B IX'31" 2&Filename.S+3, CC, 5 Search identifier equal for last prime datal 

record address using pointer, CCHHR, in I 
I I common seek/search area in DTFIS table. I 

I 066B IX'08', Pointer to *-8, CC TIC to *-8. I 
I land SLI, 5 I 

II AA36 IX'OE" Address of IOAREAL+8, Read key and data to verify record just I' 
ISLI and SKIP, Key Length + written. Information is not transferred 

I IBlock Size to main storage. I 
I ! 

1 2 See Notes 1 and 2 in Figure 58. 

Figure 53. Channel Program Builder for ADD -- CCW chain built to write block of prime 
data records and verify. 

I CCW Builder 
IControl Code! 

, 8C4B 

I 
I 
I 066B 

2A45 

E24B 

066B 

2845 

824B 

066B 

A835 

I 
I 
I 

CCW Bu i It 

X'31', 2&Filename.S+3, CC, 5 

IX'08" Pointer to *-8, CC 
and SLI, 5 

X'OD', Address of IOAREAL+8, 
ICC, Key Length + 10 
I 
IX'Bl', 2&Filename.D+16, ec, 5 

I 
IC'08', Pointer to *-8, CC 
land SLI, 5 

IX'OD', Address of WORKL, CC, 
lKe y Length + 10 

IX'3l', 2&Filename.D+16, CC, 5 
I 

I IX'08" Pointer to *-8, ec 
and SLI, 5 

I 
IX'OE', Address of WORKL, 
ISLI and SKIP, Key Length + 10 
I 

1 2 See Notes 1 and 2 in Figure 58. 

Function 

Search identifier equal for last track 
lindex address using pointer, CCHHR, in 
Icommon seek/search area in DTFIS table. 

ITIC to *-8. 

Iwrite key and data of track index 
Inormal entry located at IOAREAL+8. 

ISearch identifier equal (multiple track) 
Ithe track index for the last over flow 
lentry using the count for the current 
Itrack index overflow entry. 

ITIC to *-8. 

I 
IWrite key and data of track index 
loverflow entry located at WORKL. 
I 
ISearch identifier equal the track index 
Ifor the last overflow entry using the 
Icount for the current track index overflow 
lentry. 
I 
ITIC to *-8. 

I 
IRead key and data to verify record just 
Iwritten. Information is not transferred 
Ito main storage. 

Figure 54. Channel Program Builder for ADD -- CCW chain built to write track index 
entry. 
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Iccw Builder I I 
IControl Cadell CCW Built .Function I 
�------------+---------------------------~---------------------------------------I 
I 8C4B X'31', 2&Filename.S+3, CC, 5 Search identifier equal the master/ I 
I I Icylinder index using the pointer, CCHHR, inl 
I I Ithe common seek/search area in the DTFIS I 
I Itable. I 
I I I 
I 066B IX'OS', Pointer to *-8, CC ITIC to *-8. I I land SLI, 5 I 
I II z I 150C X'06', &Filename.D+40, IRead data (index entry) into work area I 
I 100, 10 for track index normal entry data field. I 
I I 

I 2 See Notes 1 and 2 in Figure 58. 

Figure 55. Channel Program Builder for ADD 

I CCW Builder I 
IControl Cadell CCW Bui It 

CCW chain built to read index entry. 

Function 
1------------+---------------------------+----------------------------------------
I 

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

8C4B 

066B 

2A45 

8C4B 

AA35 

X'31', 2&Filename.S+3, CC, 5 
I 
I 
I 
IX'08', Pointer to *-8, CC 
land SLI, 5 
I 
IX'OD', Address of IOAREAL+8, 
ICC. Key Length + 10 
I 
IX'31'. 2&Filename.S+3, CC. 5 
I 

I 
IX'OE'. Address of IOAREAL+8. 
ISLI and SKIP. Key Length 
1+ 10 

I 2 See Notes 1 and 2 in Figure 58. 

Search identifier equal the master/ 
cylinder index using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to *-8. 

Write key and data of master/cylinder 
index entry located at IOAREAL+8. 

Search identifier equal the master/ 
cylinder index using pointer. CCHHR. in 
common seek/search area in DTFIS table. 

Read key and data to verify record just 
written. No information is transferred 
to main storage. 

Figure 56. Channel Program Builder for ADD -- CCW chain built to write index entry. 

CCW Builder I 
Control Cadell 

8C4B 
I 
I 
I 

X' 31 ' , 

066B I X' 08' • 

CCW Bui It 

2&Filename.S+3. 

Pointer to *-8. 
land SLI. 5 
I 

B06C IX'05'. 2&Filename.D. CC 
land SLI. 10 
I 
I 

E24B I X' Bl' • 2&Filename.D+16. 
ICC. 5 
I 
I 
I 

066B IX'08'. Pointer to *-8. 
ICC and SLI. 5 
I 

CC, 5 

CC 

AA35 IX'OE'. Address of IOAREAL+8. 
I SLI and SKIP. Key Length 
1+ 10 

I 2 See Notes 1 and 2 in Figure 58. 

Function 

Search identifier equal the track index 
lusing the pointer. CCHHR. in the common 
Iseek/search area in the DTFIS table. 
I 
ITIC to *-8. 

I 
IWrite data (COCR) from the cylinder 
loverflow control record work area in DTFIS 
Itable. 
I ISearch identifier equal (multiple-track) 
the track index using the pointer. CCHHR. 

lin the work area for current track index 
loverflow entry count field. 
I 
ITIC to *-8. 

I 
IRead key and data to verify record just 
Iwritten. Information is not transferred 
to main storage. 

Figure 57. Channel Program Builder for ADD -- CCW chain built to write track index 
overflow entry. 
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INote 1: 
I 
IThe first character of the control code references an operation code at IJHCSTRI. 
IThe second character of the control code references a data area at IJHAHRAA. 
IThe third character of the control code references the following information: 
I 
Icontrol Character 

o 
2 
3 
4 
6 
7 
A 
C 

CCW Flag Field 

X'OO' 
X'20' 
X'30' 
X'40' 
X'60' 
X'70' 
X'AO' 
X'CO' 

Meaning 

End of CCW Chain 
SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress Data Transfer) 
CC (Command Chaining) 
CC and SLI 
CC, SLI, and SKIP 
SLI and DC (Data Chaining) 
CC and DC 

The fourth character of the control code references a byte count (length) field at 
IJHCRESZ. 

Note 2: 

&Filename DTF name supplied by user. 
&Filename.X = X is suffix supplied by DTFIS for unique DTF labels. 

Figure 58. Channel Program Builder for ADD 

SSBINDEX Read Cylinder Index Into Storage, 
Charts FA FB 

Objective: To read all or part of the 
cylinder index into main storage. 

Entry: From the indexed-sequential logic 
module (ISMOD). 

Exit: To the problem program. 

Method: This phase determines the number of 
cylinder index entries that can be read 
into main storage at one time. 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 records in the 
DTFIS entry KEYLEN. The data area is ten 
bytes long and contains the pointer to the 
track index for that cylinder. See Figure 
20 for the format of this lO-byte pointer. 
When this phase reads the cylinder index 
entry into main storage. only six bytes of 
the IO-byte pointer are retained. The last 
four bytes of the pointer to the track 
index are the same for all entries in the 
cYlinder index. Therefore, only the first 
six bytes of the pointer are required for 
processing. 

If it is the first time through this 
B-transient phase. the key of the first 
core index entry is set to O. If it is not 
the first time through this phase, the key 
of highest entry minus 1 that was 
previously read into main storage is moved 
to the key area of the first core index 
entry. A test is made to determine if the 

Notes. 

index skip option was specified in the DTF 
entry. If the index skip option was 
specified, any cylinder index entries 
preceding the one needed to process a given 
key are not read into main storage. In 
order to skip the cYlinder index entries 
preceding the one needed to process a given 
key, a CCB to read the cylinder index is 
built along with a string of CCWs. Figure 
59 gives a description of the CCW string. 

This transient then executes the channel 
program and determines if the address of 
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 (RDID, SKEH, TIC, RD), a 
check is made to determine if this is a 
dummy chained entry. 

If it is a dummy chained entry 
(indicating the end of the cylinder), its 
address points to the first track of the 
next cylinder containing the cylinder 
index. This phase subtracts 1 from the 
record number of the dummy chained entry to 
get the preceding cylinder index entry, 
moves the chain address to the next 
cylinder index entry to be read (in the 
DTFIS table), and reads the cylinder index 
into main storage starting with the entry 
preceding the dummy chained entry. 

If it is not a dummy chained entry, a 
test is made to determine if the required 
entry is the first record on the first 
track of the cylinder. 
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If it is, this phase sets up 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 number of 
the cylinder index entry is 1. 

If it is 1, the track number is 
decreased by 1 and the record number 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 preceding 
track. If the required cYlinder index 
record number is greater than 1, the record 
number is decreased by 1, and the cylinder 
index is read into main storage starting 
with the preceding entry on the track. 
Each time a cylinder index entry is read, 
the number of available index entries in 
main storage is decreased by 1. 

If the index skip option was not 
specified in the OTF, this phase decreases 
the number available core index entries by 

CCW Built 

X'07', Address of cylinder index entry, 
Command Chaining, 6 

X'31', Address of cylinder index entry, 
Command Chaining, 6 

X'08', Pointer to *-8, -, -. 

X'69', &KEVARG, Command Chaining and 
Suppress Length Indicator, KEVLEN 
(Key Length). 

X'08', Pointer to *+16, -, -. 

X'03', -, Suppress Length Indicator, 1. 

X'92', IOOFHIT, Command Chaining, 8. 

X'69' &KEVARG, Command Chaining and 
Suppress Length Indicator, KEVLEN 
(Key Length). 

X'08', Pointer to *-16, -, -

X'06', POINTER, End of Chain, 10. 

2. These two core index entries contain 
dummy entries. The first dummy entry at 
the beginning of the cylinder index storage 
area contains either a key of all zeros (if 
this is first time the cylinder index has 
been read into main storage) or it contains 
the key of the last cylinder index entry 
read into main storage. The second dummy 
entry is located at the end of cYlinder 
index storage area and has a key of all 
X'F's. 

Before a part or all of the cylinder 
index is read into main storage, a test is 
made to determine how many cylinder index 
records can fit in the area available. A 
CCB and a CCW chain are built to perform 
the actual read operation. Figure 59 gives 
a description of the CCW chain. The 
channel program is executed and the number 
of core index entries is decreased by the 
number of records read. The cYlinder index 
is read into main storage until either the 
end of the cylinder index is reached or 
there are no more core index entry 
positions. 

Function 

Long seek. 

Isearch identifier 
Icylinder index. 

equal (SIDE) the 

ITIC to *-8. 
I 
ISearch key equal 
Icylinder index. 

or high (SKEH) the 
Key supplied by user in 

Ithe OTF table. 

TIC to *+16. 

INo-oP. 

Read count (multiple-track) (RIDM) into 
IOOFHIT, 8-byte area for record found on 
SIDE. 

Search key equal or high (SKEH) the 
cylinder index. 

TIC to *-16. 

Read data portion of cYlinder index entry 
(RD) into POINTER, 10-byte area for 
pointer to track index. 

Figure 59. CCW chain built by $$BINOEX to skip cylinder index entries preceding the one 
to process a given key. 
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I CCW Built Function 1---------------------------------------+-----------------------------------------IX'07', Address of cylinder index entry, 
ICommand Chaining, 6. 
I 
IX'31', Address of cYlinder index entry, 
ICommand Chaining, 6. 
1 
IX'08', Pointer to *-8, -, -. 
1 

long Seek. 

I 
ISearch identifier equal (SIDE) the 
ICYlinder index. 

ITIC to *-8. 

IX'OE', Address of cylinder index entry 
Imain storage (multiple of key length + 
ICommand Chaining, Key Length + 10. 

in IRead key and data (RKD) of cYlinder index 
6),lentry into storage. 

I 
I 

Figure 60. CCW chain built by $$BINDEX to read the cylinder index into storage. 

ISAM RETRVE. RANDOM: READ Macro, KEY. 
Chart FC 

Objective: To perform the random retrieval 
function for an indexed sequential file by 
searching the indexes to determine the 
track on which the desired record is 
stored. 

Entry: From the READ, KEY macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine first initializes 
pointers and status bits in the DTFIS 
table. It then constructs the CCW chain to 
search the master or cylinder index (see 
Figure 61). It determines the highest 
level index (master or cylinder) being 
used, and tests for ERREXT=YES. If ERREXT 
is specified. additional error conditions 
can be returned to the problem program. 
thus giving the user greater flexibility in 
attempting to continue processing. This 
routine then searches the highest level 
index to get the address of the next index 
to be searched. 

A test of the F code from the index 
level pointer is then made to determine if 
the next search is of the track index (see 
Figure 20). 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 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 to return to the 
problem 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 pointer. 

When the next search is found to 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 routine builds a 
new CCW chain to search the track index 
(see Figure 62). This routine then issues 
the EXCP and SVC7 (WAIT) to search the 
track index. If the over/under seek 
routine is not needed, it returns to the 
problem program. 

ISAM RETRVE, RANDOM: WAITF Macro, Charts 

Objective: To ensure that the last EXCP 
issued has been completed and that the 
condition is normal. If the operation is a 
read, to locate the specified record and 
complete 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 control to the 
problem program. 

Entry: From the WAITF macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine first tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditions can be returned 
to the problem program. thus giving the 
user greater flexibility in attempting to 
continue processing. After initializing 
pointers to the DTFIS table. this routine 
tests the status byte in the DTF table, to 
determine if the condition so far is 
normal. If an abnormal condition exists, 
control returns to the problem program. 

If the condition is normal, the routine 
issues a WAIT to determine if the EXCP 
issued by the READ or WRITE routines has 
been completed. and also tests for errors. 
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Then, if the operation is a WRITE, this 
routine returns control to the problem 
program. 

If the operation is a READ, this routine 
must complete the read operation by moving 
the data to the I/O area. If first moves 
the address of the track in which the 
desired record is stored to the seek/search 
area, and initializes pointers to KEYARG 
and the I/O area. It also gets the 
relative key location and key length. 

The routine then gets the index entry 
type (F code) from the search address and 
determines the routine to process that 
type. If the entry is a normal entry on an 
unshared track. a new CCW chain is built to 
find the record in the prime data area. 
(see Figure 63). If blocked records are 
specified, the CCW command code is modified 
to search high or equal. An EXCP and WAIT 
are issued to find the record and read the 
block into the I/O area. If records are 
unblocked, the record is moved into WORKR, 
if specified, and control returns to the 
problem program. If records are blocked. 
this routine 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 on 
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 on 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 
(see Figure 64). Processing continues as 
in the routine to process a normal 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 (see Figure 65). An EXCP 
and 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 it has not been found, the 
routine tests for an overflow end entry. 
If it is an overflow end entry, the 
no-record-found bit is set on 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 found, overflow 
bits are set on in the DTF table, and the 
non-first overflow record count is 
increased by 1. The logical record is 
moved to WORKR, if specified. Control 
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 problem program. 

ISAM RETRVE. RANDOM: WRITE Macro. KEY. 
Chart FH 

Objective: To perform random retrieval 
output for an indexed sequential file. 

Entry: From WRITE, KEY macro expansion. 

Exit: To the problem program via register 
"I4":--

Method: This routine first sets the write 
bit on in the DTFIS table. It then tests 
for an uncorrectable OASO error, wrong 
length record error, or no record found 
error. If any of these errors exist, the 
no-record-found bit is set on in the DTF 
table, and control returns to the problem 
program. 

If there are no errors, the status byte 
in the DTF table is reset, and pointers to 
the DTF table are initialized. This 
routine then gets the count field of the 
record as saved by the READ routine, the 
address of WORKR, and the address of the 
logical record within the I/O area. The 
record, or block of records, is moved to 
the I/O area from WORKR, if specified. The 
CCW chain to write records is then built 
(see Figure 66), 

If the entry to be written is not an 
overflow entry, the byte count field in the 
write and verify CCWs is modified to the 
block length from the OTF table. This 
routine then issues the EXCP to write the 
record, and returns control to the problem 
program without issuing a WAIT. The WAIT 
function is left to the WAITF macro, which 
must be issued before the user can continue 
processing. 

ISAM RETRVE, RANDOM: FREE Macro, Chart FK 

Objective: To free a held track if the 
track hold option has been specified. 

Entry: From the FREE macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine determines whether the 
track hold option has been specified in the 
DTF. If so, both the held data track and 
the applicable held index track are 
released. All tracks are released by SVC 36 
and control returns to the problem program. 
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I CCW Builder I 
IControl Code l I cew Bui It I Function 
I 

I X' 69' , I 7461 &KEYARG, CC and 
I I SLI, Key length 
I I 
I 

Ix'os', I OC6B Pointer to *+16, CC 
I land SLI, 5 
I 
I D17B X'lA', Z&Filename.W, ce, 
I SlI, and SKIP, S 
I 
I 536C X' 92' , &IOAREAR, ec and 
I I SLI, 10 
I I X' 69' , I 7461 KEYARG, ce and SlI, 
I IKey length 
I I 
I 
I 046B X' OS' , Pointer to *-16, CC 
I land SLI, S 
I 
I 11 OC X' 06' , Z&Filename.W, 00, 10 
I I 
I I 
I 

I Z See Notes 1 and 2 in Figure 67. 

ISearch key equal 
IcYlinder index. 
Ithe DTFIS table. 

hIe to *+16. 
I 

or high the master/ 
Key supplied by user in 

Read home address into random/sequential 
retrieval work area in DTFIS table. 

Read count (multiple track) into IOAREAR. 

Search key equal or high the master/ 
Icylinder index. Key supplied by user in 
IDTFIS table. 

TIC to *-16. 

Read data (lO-byte index level pointer) 
into random/sequential retrieval area in 
DTFIS table. 

Figure 61. Channel Program Builder for Random Retrieval -- CCW chain built to search 
master cylinder index. 

Iccw Builder I II II 
IControl Cadell eew Built Function 
1-----D-3-6--B------~I-x-'-1-A-'-,---&-I-O-A-R-E-A--R-,--C-C--a--n-d--S-l--I-,--s--I~R-e--a-d--h-o-m--e--a-d-d-r-e--s-s--i-n-t-o---I-O-A-R-E--A-R-.------------I 
------------+-----------------------------r--------------------------------------/ X'E9', &KEYARG, ce and SlI, Search key equal or high (multiple- I 

IKey length track) track index. Key supplied by userl 
9461 

I lin DTFIS table. I 
-----0--6-6-B------+I-x-,-0-S--,-,--P-o-i-n-t-e--r--t-o--*----S-,--e-c--------rIT--I-C--t-o---*---S-.-----------------------------------'1 

land SlI, S I 
-------------+------------------------------~-----------------------------------------I 1l0C X'06', Z&Filename.W, 00, 10 Read data (10-byte index level pointer) I 

1 Z 

Figure 

I into random/sequential retrieval area in I 
I IDTFIS table. I 

See Notes 1 and 2 in Figure 67. 

62. Channel Program Builder for Random Retrieval -- cew chain built to search 
track index. 
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II ! II OC4B X'08', Pointer to *+16, TIC to *+16. I ICC, 5 I 
I 017B !X'lA', 2&Filename.W, CC, Read home address into random/sequential I I ISLI, and SKIP, 5 retrieval work area in OTFIS table. I 

I 6461 iX'29' or X'69', &KEVARG, If records are unblocked, search key I 
I or 7461 ICC and SLI, Key Length lequal the prime data area. If records I 
I I are blocked, search key equal or high in I 
I I prime data area. Key supplied by user inl 
I I OTFIS table. I 
I I 
I 044B X'08', Pointer to *-16, TIC to *-16. I 
I ICC, 5 I I 
I I 
,I 1302 X'06', &IOAREAR, 00, Block Read data (block) containing starting II, 
. ILength record into IOAREAR. . 

1 2 See Notes 1 and 2 in Figure 67. 

Figure 63. Channel Program Builder for Random Retrieval -- CCW chain built to find 
record in prime data area (unshared track). 

I cew Builder I I 
IControl Codell ecw Built Function I 

II 804B X'31', 2&Filename.S+3, ce, 5 Search identifier equal the prime data I 
I larea using the pointer (CCHHR) in the I 

I II Icommon seek/search area in the DTFIS I 
I Itable. I 
I------------+I-----------------------------r,-------------------------------------I 
I 064B X'OB', Pointer to *-8, CC, 5 TIC to *-8. I 
II I 

406C X'12', 2&Filename.S+3, CC Read count into common seek/search I 
I land SLI, 10 larea in DTFIS table. I 

I 6461 X'29' or X'69', &KEVARG, If records are unblocked, search key I 
I or ICC and SLI, Key Length equal the prime data area. If records I 
I 7461 I lare blocked, search key high or equal thel 
I II Iprime data area. Key supplied by user inl 
I IDTFIS table. I 
I 044B Ix'08" Pointer to *-16, CC, 5 ITIC to *-16. I 

I 1302 iX'06" &IOAREAR, 00, IRead data (block) containing record I 
I IBlock Length linto IOAREAR. I 
I I 

1 2 See Notes 1 and 2 in Figure 67. 

Figure 64. Channel Program Builder for Random Retrieval -- CCW chain b"ilt to find 
record in prime data area (shared track). 
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Iccw Builder , i 
IControl Codell CCW Built Function I 
�------------~--------------------------+-------------------------------------II 
I 804B X'31'. 2&Filename.S+3. CC. 5 Search identifier equal the overflow 
II II chain using the pointer (CCHHR) in the II 

Icommon seek/search area in the DTFIS 
I I Itable. I 
I I 
I 064B X'08', Pointer to *-8. ee. 5 TIC to *-8. I 
I I 
I 6461 X'29', &KEVARG. ce and Search key equal the overflow chain. I 
I ISLI. Key Length Key supplied by user in DTFIS table. II 

! 116e IX'06" 2&Filename.W, SLI. 10 IRead data (IO-byte sequence-link field) 
I I linto random/sequential retrieval area in , 
I DTFIS table. This CCW is executed when I 
I I Ithe required overflow record is not foundl I I lin the overflow chain. I 

I
I 

I 1303 X'06'. &IOAREAR. 00, Read data (sequence-link field plus 

'
I IRecord Length + 10 logical record) into IOAREAR. This cew I 

I is executed when the matching key is II 
I I found in the overflow chain. 
I I 

I 2 See Notes 1 and 2 in Figure 67. 

Figure 65. Channel Program Builder for Random Retrieval -- cew chain built to find 
record in overflow chain. 

I CCW Builder I 
IControl Codell 
I I X' 31 ' • I 804B 
I I 
I I 
I ! X' 08' • I 0648 
I 
I B3C3 IX'05', 
I ILength 
I I X' 31' • I 8048 
I I 
I I 
I 

IX'08" I 064B 
I 
I 1333 X' 06' • 
I ISKIP. 
I I 

CCW Bu i It 

2&Filename.S+3, ce. 

Pointer to *-8. CC. 

&IOAREAR. ce. Record 
+ 10 

2&Filename.S+3. CC. 

Pointer to *-8, CC. 

&IOAREAR. SLI and 
Record Length + 10 

5 

5 

5 

5 

Function 

Search identifier equal prime data area 
using pointer (CCHHR) in common seek/ 
search area in DTfIS table. 

TIC to *-8. 

Write data from IOAREAR. 

Search identifier equal the ~rime data 
larea. using pointer (CCHHR) In common 
seek/search area in DTFIS table. 

ITIC to *-8. 

Read data to verify record just written. 
IInformation is not transferred to main 
Istorage. 

I 2 See Notes 1 and 2 in Figure 67. 

Figure 66. Channel Program Builder for Random Retrieval -- CCW chain built to write 
record. 
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iNote 1: 
I 
IThe first character of the control code references an operation code at IJHCSTRI. 
IThe second character of the control code references a data area at IJHCASAD. 
IThe third character of the control code references the following information: 
I 

I 

I 
I 
I 
I 
I 
I 

Control Character 

o 
2 
3 
4 
6 
7 
C 

CCI>! F h Fie ld 

X'OO' 
X'20' 
X'30' 
X'40' 
X'60' 
X'70' 
X'CO' 

Meanin 

End of CCI>! chain 
SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress Data Transfer) 
CC (Command Chaining) 
CC and SLI 
CC and SLI and SKIP 
CC and DC (Data Chaining) 

IThe fourth character of the control code references a byte count (length) 
Ifield at IJHCRESZ. 
I 
INote 2: 
I 
I&Filename DTF name supplied by user. 
I&Filename.X = X is suffix supplied by DTFIS for unique DTF labels. 
I 

Figure 67. Channel Program Builder for Random Retrieval Notes. 

ISAM RETRVE. SEQNTL: ESETL Macro. Chart GA 

Obiective: To write the last record if 
necessary, and reset the status byte in the 
DTFIS table. 

Entry: From the ESETL macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: 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 
table. If it is on. the last block of 
records is written. A test for IOAREA2=YES 
is then made. If IOAREA2 is specified as 
an ISMOD macro parameter option to allow 
overlapping of I/O with processing, a bit 
is set in the OTF table to indicate the 
first record is being processed and a wait 
for I/O completion is made. If HOLD=YES is 
specified, an SVC 36 releases any held 
tracks. Control then returns to the 
problem program. 

ISAM RETRVE. SEQNTL: GET Macro, Charts 

Objective: To perform the sequential 
retrieval input function for an 
indexed-sequential file. 

Entry: From the GET macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine initializes pointers 
to the DTFIS table, and then tests for 

IOAREA2=YES. If IOAREA2 is not specified 
as an ISMOO macro parameter option, 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, the 
contents of the sequence-link field is 
moved to the seek/search area and a test is 
made to determine if the end of the 
overflow chain has been reached. If the 
last record read was in the overflow area 
and HOLD=YES has been specified. the track 
is released. then the overflow record is 
read and addresses are saved. If HOLD=VES 
is specified, the index track and data 
track are held during update procedure. 
The index track is then released. The 
record is then moved to WORKS. if 
specified, and control returns to the 
problem program. 

If the end of the chain has been 
reached. the current OASO address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area if specified, addresses are 
saved. and control returns to the problem 
program. 

If the last record read was not in the 
overflow area, the routine determines if 
all records in the block have been 
processed. If all the records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record. If that record is not a padding 
record. it is moved to the work area, if 
specified, addresses are saved, and control 
returns to the problem program. If it is a 
padding record, the EOF indicator is set in 
the DTFIS table, and control returns to the 
problem program. 

If all records in the block have been 
processed, a check is made to determine if 
the PUT macro has been issued. If it has, 
the record is written. 
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A test is made to determine if the end 
of the track has been reached. If it 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 then updated, and a test is 
made to determine if there is any overflow 
~ecord 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 moved to 
the work area if specified. Control 
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 to allow 
overlapping of I/O with processing, a test 
is made to determine if the last record 
~ead was in the overflow area. If the last 
record read was in the overflow area, a 
test is made to determine if the record 
being processed by the user is an overflow 
record. If it is an overflow record, a 
wait for I/O completion is made, the next 
available I/O area address is obtained, 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 being 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. 
Control then returns to the problem 
program. 

If the first record is not being 
processed, the address of the next overflow 
record is moved to the seek/search address 
and a test is made to determine if the end 
of the overflow chain has been reached. If 
the end has not been reached, the overflow 
record is read, and addresses are saved. 
If HOLD=VES is specified, an SVC 36 
releases any held tracks. Control then 
returns to the problem program. 

If the end of the overflow chain has 
been reached, the current disk address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area if specified, addresses are 
saved, and control returns to the problem 
program. 

If the last record was not an overflow 
record and the current record is not an 
overflow record, this routine determines if 
all the records in the block have been 
processed. If all records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record and the record number is updated by 
1. If the next logical record is not a 
padding record, it is moved to the work 
area, if 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 program. 

When all the records in the block have 
been processed, a check is made to 
determine if the PUT macro has been issued. 
If the PUT macro has been issued, the 
record is written. A test for the presence 
of two I/O areas is then made. If the 
presence of two I/O areas is indicated in 
the DTF table, a test is made to determine 
if the first record is being processed. If 
the first record is not being processed, a 
wait for I/O completion is made and the 
record address is saved in the DTF 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 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 
presence of an overflow entry is indicated, 
and there are two I/O areas present, this 
routine tests to determine 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, and the overflow 
record is read and moved to the work area, 
if specified. Control then returns to the 
problem program. 

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 program. 

ISAM RETRVE, SEQNTL: PUT Macro, Chart GF 

Objective: To perform the sequential 
retrieval output function for an indexed 
sequential file. 

Entry: From the PUT macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: 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 (error). 
Otherwise, the GET issued switch is turned 
off and the output bit in the retrieval 
byte in the DTFIS table is turned on. The 
record is moved from the work 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 blocked, 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 program. 
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The GET macro routine causes the block to 
be written on DASD when it determines that 
all records in the block have been 
processed. 

JSAM RETRVE. SEQNTL: SETL Macro. $$BSETL, 
Charts GG"'"GL 

Objective: To initialize for sequential 
retrieval based on information supplied by 
the user in the SETL macro. 

Entry: From the SETL macro expansion. 

Exit: To the problem program. 

Method: This logical transient first 
validates the limits of the DTFIS table and 
IOAREAS to ensure that they lie within the 
partition. If HOLO=YES has been specified 
in the OTF, $$BSETLI is fetched to perform 
the SETL macro functions. If track hold 
has not been specified, $$BSETL then 
initializes for sequential retrieval based 
on 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: 

KEY. Key of starting record in the 
f i 1 e • 

• 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 group of 
keys. For example, a GKEY specification 
of 06430000 would permit file processing 
to start at the first key containing 
0643XXXX, regardless of the characters 
represented by the Xs. 

• BOF. Beginning of the logical file • 

10 (MBBCCHHR). Location of 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 must 
be placed in the field defined by the DTFIS 
entry KEYARG before issuing the SETL macro. 
This phase searches the master index (if 
present), 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 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 overflow entry address associated 
with the desired record is calculated and 
stored in the OTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the OTFIS table 
(Filename.C). 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the position of the 
key field in the data record. The block is 
then searched. When the record with the 
matching key is found, its address is saved 
in the OTFIS table and control returns to 
the problem program. If the record 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 record. 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 control 
returns to the problem program. 

If GKEY was specified in the SETL 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 manner as if KEY were specified 
in the SETL macro. However, in this case 
(GKEY), a no-record-found condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
f i Ie. 

If BOF was specified in the SETL macro, 
the address of the first prime data record 
in the file is saved in the sequential 
retrieve section of the DTFIS table, and 
the track index overflow entry address 
associated with the desired record is 
calculated and stored in the DTFIS table. 
Control then returns to the problem 
program. 

If the starting record address is 
referenced by a symbolic name in the SETL 
macro, this phase analyzes the 8-byte OASD 
address (MBBCCHHR) in the field specified 
by the symbolic name for validity. If the 
address is invalid, an illegal 10 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 DTFIS table, 
calculates the track index overflow entry 
address associated with the desired record, 
stores it in the DTFIS table and returns 
control to the problem program. 

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 built to 
search the required areas. Figures 68-71 
give a description of the channel program 
built to perform the necessary search. 

ISAM RETRVE, SEQNTL: SETL Macro, $$BSETLl, 
Charts GM GR 

Objective: To initialize for sequential 
retrieval when HOLD=YES. based on 
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information supplied by the user in the 
SETL macro. 

Entry: From the SETL macro expansion. 

Exit: To the problem program. 

Method: This logical transient first 
validates the limits of the DTFIS table and 
IOAREAS to ensure that they lie within the 
partition. It then initializes for 
sequential retrieval based on 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: 

KEY. Key of starting record 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 group of 
keys. For example, a GKEY specification 
of D6430000 would permit file processing 
to start at the first key containing 
D643XXXX, regardless of the characters 
represented by the Xs. 

BOF. Beginning of the logical file. 

ID (MBBCCHHR). Location of 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 must 
be placed in the field defined by the DTFIS 
entry KEYARG before the SETL macro is 
issued. This phase searches the master 
index (if present), 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 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 overflow entry address associated 
with the desired record is calculated and 
stored in the DTFIS table, and the track is 
searched equal for the desired record. If 
the record is not found, a no-record-found 
indicator is set in the DTFIS table 
(Filename.C)' 

If the file contains blocked records, 
the track is searched equal/high for the 
desired block. The user must supply (in 
the DTFIS entry KEYLOC) the position 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 problem program. If the record 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, the appropriate index and 
data tracks are held, and the overflow 
chain is searched for the desired record. 
When the des i red 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 
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 SETL 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 condition should 
not occur unless the key specified is 
higher than the existing highest key in the 
f i Ie. 

If BOF was specified in the SETL macro, 
the address of the first prime 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 record is 
calculated and stored in the DTFIS table. 
Control returns to the problem program. 

If the starting record address is 
referenced by a symbolic name in the SETL 
macro, this phase checks the validity of 
the 8-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 
problem program. If the starting address 
is valid, this phase saves the address in 
the DTFIS 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 problem 
program. 

Before I/O is performed, a switch is 
tested to see if track hold has been 
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 occur (for example, no record 
found, wrong length record, or a DASD read 
error), any held tracks are freed before 
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 built to 
search the required area. Figures 68 - 71 
give a description of the channel program 
built to perform the necessary search. 
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I I CCW Bui lder I 
ILabellControl Codell CCW Built Function 
I----~------------~------------------------~-----------------------------------
II 7441 X'69', &KEYARG, CC, Key Search key equal 

Length Icylinder index. 
or high the master/ 
Key supplied by user 

I I I in DTFIS table. 
1------~----0-C-4-0--------+I-x-,-0-8--,-,--P-o--i-n-t-e-r---t-o--*--+-1-6-,---C-c-,--+I-T-I-C--t--O--*-+--1-6-.--------------------------------
I IRecord Length I 
I----~----------~r_------------------------~-----------------------------------

I B04B 
I 
X' 1A' , 2&Filename.S+3, CC, 5 Read home address into common 

Iseek/search area in DTFIS table. 
1-----+-------------+----------------------------+--------------------------------------
I 
I 
I 

506B X'92', 2&Filename.S+3, 
I and S LI, 5 
I 

ce Read count (multiple-track) - CCHHR -
linto common seek/search area in DTFIS 
Itable. 

I-----+------------~--------------------------~------------------------------------
I 7441 X'69', &KEYARG, CC, Key Search key equal or high the master/ 

Key supplied by user. I ILength Icylinder index. 
1------~----0-4-4-0--------+I-x-,-0-8--'-,--p-o--i-n-t-e-r---t-o--*----1-6-,---C-c-,--+I-T-I-C--t--O--*----1-6-.--------------------------------
I IRecord Length I 
I-----+------------~--------------------------~------------------------------------
I 110C X'06', 2&Filename.W, 00, 10 

I I 
I I 
I 

b See Notes I through 6 in Figure 75. 

Read data (10-byte index level 
Ipointer) into random/sequential 
Iretrieval area in DTFIS table. The 
Idata field is then moved from the 
Irandom/sequential retrieval area to 
Ithe common seek/search area for the 
next search. 

Figure 68. Channel Program Builder for Sequential Retrieval -- CCW chain built to 
search master cylinder index. 

I lecw Builder I 
ILabellControl Codell cew Built 

II 806e X'31', 2&Filename.S+3, ee 
land SLI, 10 

I I 

I 0640 IX'08" Pointer *-8, ce, I Record Length 

Function 

Search identifier equal the track 
lindex using the 10-byte pointer in the 
Icommon seek/search area. 

hIe to *-8. 
I 

I 126C X'06', &IOAREAS, ce and Read data (lO-byte track index 
I ISLI,10 Ipointer) into IOAREAS, input/output I 
I I larea for sequential retrieval suppliedl 
I I Iby user. I 

I 506B IX'92" 2&Filename.S+3, ee IRead count (multiple-track) - CCHHR - I 
I land SLI, 5 linto common seek/search area in DTFIS I I Itable. I 
1------+-----7-4-4-1--------+I-x-'-6-9--'-,--&-K--E-Y-A-R-G--,--C-C--'--K-e-y-------+I-s-e-a-r-c--h--k-e-y---e-q-U-a--l--o-r---h-i-g-h---t-h-e--t--r-a-c-k-----I 
I ILength lindex. Key supplied by user. I 

I 0240 Ix'08" Pointer to *-24, ITIC to *-24. I 
I ICC, Record Length I I 

I Ii0e IX'06" 2&Filename.W, 00, 10 IRead data (la-byte pointer) into II 

'

I II Irandom/sequential retrieval area in 
IDTFIS table. The data field is then I 
Imoved from the random/sequential I 

I I Iretrieval area for the next search. I 
I I 

b See Notes I through 6 in Figure 75. 

Figure 69. Channel Program Builder for Sequential Retrieval -- eew chain built to 
search track index. 
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ICCW Builder I I 
LabellControl Codell CCW Built Function I 
----~------------~------------------------~-----------------------------------I 
STRII 084B 

I 
I 
I 

I 066B 
I 

,X'31', 2&Fi1ename.S+3, 
I 

CC, 5 Search identifier equal the pri~e datal 
larea using the pointer (CCHHR) ln the I 
Icommon seek/search area in the DTFIS I I 

Ix'08" Pointer to *-8, CC 
and SlI, 5 

Itable. I 

ITIC to *-8. i 
I I 

----1-----------1-----------------------~---------------------------------1 
416C 

6441 
or 

7441 

046B 

1202 

X'12', 2&Filename.W, CC 
land SLI, 10 

IX'29' or X'69', &KEYARG, 
ICC, Key Length 

I 
IX'08" Pointer to *-16, 
ICC and SLI, 5 

IX'06" &IOAREAS, 00, 
IBlock Size 

Read count into common I 
Iseek/search area in the DTFIS table. I 

IIf KEY is specified in the SETL macro I 
land/or records are unblocked, this I 
ICCW searches key equal the prime data I 
larea. If GKEY is specified in the I 
ISETL macro and/or records are blocked,1 
Ithis CCW searches key equal or high I 
Ithe prime data area for the starting I 
Irecord. I 

ITIC to *-16. I 
I I 

IRead data (block containing starting i 
Irecord) into IOAREAS. I 

I 

& See Notes 1 through 6 in Figure 75. 

Figure 70. Channel Program Builder for Sequential Retrieval -- CCW chain built to find 
starting record in prime data area. 

ICCW Builder I 
LabellControl Code l I CCW Built Function 

I 
I -----+-------------+----------------------------1--------------------------------------1 

STRI3 804B X'31', 2&Filename.S+3, ee, 5 Search identifier equal the overflow I 
I Ichain using the pointer (eCHHR) in thel 
II Icommon seek/search area in the DTFIS II 

Itable. 

I 
I 
I 

------+----------------+I-X-'-0-8--'-,--P-o--i-n-t-e-r---t-o--*----8-,--C--C-,---+I-T-I-e---t-o--*----8-.--------------------------------1 
I 0640 
I IRecord Length I I 

------+----------------+I-X-'-2-9--'--o-r---X-'-6-9--'-,--&-K-E--Y-A-R-G--,-----+I-I-f--K--E-Y--i-S---s-p-e-c--i-f-i-e-d---i-n--t--h-e--S--E-T-L-------- I 
I 6441 
I or 
I 7441 
I 
I 
I 
I 

112e 

1203 

ICC, Key Length Imacro, this eew searches key equal 
I Ithe overflow chain for the starting 
I Irecord. If GKEY is specified in the 
I ISETL macro, this cew searches key 
I lequal or high the overflow chain for 
I Ithe starting record. 

I 
I 
I 

X'06', 2&Filename.W, SlI, 10 Reads data (10-byte sequence link 
Ifield) into random/sequential 
Iretrieval area in DTFIS table. This 
lecw is executed when the required 
loverflow record is not found in the 
loverflow chain. 

Read data (sequence link field X'06', &IOAREAS, 00, 
IRecord Length +10 
I 
I 

Iplus starting record) into IOAREAS. I 
IThis eew is executed when the matchingl 
Ikey is found in the overflow chain. I 

I 

& See Notes 1 through 6 in Figure 75. 

Figure 71. Channel Program Builder for Sequential Retrieval -- eew chain built to find 
starting record in overflow chain. 
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Iccw ParameterJI 
IControl Code CCW Built Function I------------+--------------------------r-----------------------------------I 0540 X'31', Z&Filename.S+3, CC, 5 Search identifier equal the prime data 
I I larea using the pointer (CCHHR) in the 
I I I common seek/search area in the DTFIS 
I I Itable. 
1-----------------+I-x-,-0-,--,--p-o-i-n--t-e-r--t--o--*---8--,--C-C--,--0----~I-T-I-C---t-O--*----8-.------------------------------------

1----------------+I-x-,-0-5--'-,-4--&-I-O-A--R-E-A-S-,--C--C-,-s----------I~W-r--i-t-e--d-a-t--a--(-b-l-O--C-k-)--O-n-t--o--p-r-i-m-e---d-a-t-a---------
I IBlock Length b area. 
I-------------+-------------------------------------r-------------------------------------------
I X'31', Z&Filename.S+3, CC, 5 Search identifier equal to verify write 
I I loperation. 
11---------------r1x-'-0-8--'-,--P-o-l·-n-t-e-r--t-o--*---8---C-C----0--t-T-I-C--t-O--*---8-.--------------------------------, , 
I------------~----------------------------~----------------------------------------
I 
I 

X'06',4 &IOAREAS, SKIP, 
IBlock length b 

Read data to verify write operation. 
I 

I 

b See Notes 1 through 6 in Figure 75. 

Figure 72. Channel Program Builder for Sequential Retrieval -- CCW chain built to write 
records. 

Iccw ParameterJI 
IControl Code CCW Built Function 
I-------------+----------------------------r---------------------------------------
I 0601 X'3l', 2&Filename.S+3, CC, 5 Search identifier equal the track index 
I II larea using the pointer (CCHHR) in the 
I Icommon seek/search area in the DTFIS 
I I ltable. 
1-----------------+I-x-,-O-8--'-,--p-o--i-n-t-e-r---t-o--*----8-,--C--C-,--O---iI-T-I-C---t-o--*----8-.------------------------------------
II--------------+---------------------------------r-------------------------------------------

X'06',4 Z&Filename.W, CC,510 Read data (lO-byte index level pointer) 
I II into random/sequential retrieval area in 
I I the DTFIS table. 
I------------~----------------------------~----------------------------------------I X'3l', 2&Filename.S+3, CC, 5 Search identifier equal to verify read 
I I loperation. 
1-----------------+I-x-,-O-8--'-,--P-o--i-n-t-e-r---t-o--*----8-,--C--C-,--O--~I-T-I-C---t-o--*----8-.------------------------------------

1-----------------+I-x-,-O-6--'-,--&-I-O--A-R-E-A-S--,--S-K--I-P-,----------~I-R-e-a--d--d-a-t--a--t-o---v-e-r-i--f-Y--r-e-a--d--o-p-e--r-a-t-i-o--n-.--------
I IBlock Size I 
I 

b See Notes 1 through 6 in Figure 75. 

Figure 73. Channel Program Builder for Sequential Retrieval -- CCW chain built to 
search track index. 
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Iccw ParameterJI 
IControl Code cew Built Function 
�------------~r---------------------------~,---------------------------------------
II 0600 IX1311, Z&Filename.S+3, ee, 5 Search identifier equal the prime data 

larea using the pointer (eCHHR) in the 
I I Icommon seek/search area in the DTFIS 
'I Itable. 
1----------------~I-x-l-o-8--,-,--P-o-i-n-t--e-r--t-o---*---8--,-C-C--,--0--~IT--I-C--t-o---*---8-.-----------------------------------

II------------t--------------------------j-----------------------------------
XI06',~ &IOAREAS, ce,5 Read data into IOAREAS. 

, IBlock Length J 
,--------------+-----------------------------~-----------------------------------------
I X'3l', Z&Filename.S+3, ee, 5 Search identifier equal to verify read 
1 ________________ ~II----------------------------------~llo--p-e-r-a-t--i-o-n-. __________________________________ __ 
IX'OB', Pointer to *-8 ,CC, OTIC to *-8. 
,--------------+-----------------------------~-----------------------------------------, 
I , 

X'06',~ &IOAREAS, SKIP, 
IBlock Length~ 

b See Notes 1 through 6 in Figure 75. 

Read data to verify read operation. I 

Figure 74. Channel Program Builder for Sequential Retrieval -- CCW chain built to read 
records. 

INote 1: The CCW chains are built by the B-transients. $$BSETL and $$BSETLl. The CCW 
Ibuilder control code references information in the $$BSETL and $$BSETLI assemblies. 
I 
IThe first character of the control code references an operation code at IJHROP. 
IThe second character of the control code references a data area at IJHARA. 
'The third character of the control code references the following information: , 
I Control Character CCW Flag Field Meaning 

I , 
, , 
I 

o 
2 
4 
6 

X'OO' 
X'20' 
X'40' 
X'60' 

End of CCW chain 
SLI (Suppress Length Indicator) 
CC (Command Chaining) 
CC and SLI 

IThe fourth character of the control code references a byte count (length) field at 
IRELNT. , 
,Note 2: 
I 
I&Filename DTF name supplied by user. 
&Filename.X X is suffix supplied by DTFIS for unique DTF labels. 

Note 3: 

The CCW parameter is found in the ISMOD assembly. 

The first byte of the parameter is the command code. 

The second byte of the parameter contains flags with the exception of the chain to 
search the track index. In this case, the second byte is an indicator to the channel 
program builder that the CCW chain is to search the track index. 

Note 4: If the file contains unblocked records, the command code is modified to either 
Read Key and Data, or Write Key and Data. 

Note 5: 
set on. 

If the verify option has not been specified, the command chaining bit is not 

Note 6: If the file contains unblocked records, the byte count field contains the 
Iphysical record length plus Key Length. 
I 

Figure 75. Channel Program Builder for Sequential Retrieval -- Notes. 
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ISAM ADDRTR: ESETl Macro. Chart JA 

Objective: To write the last record. if 
necessary. and to reset the status byte in 
the DTFIS table. 

~ From the ESETL macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: 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 
table. If it is on. the last block of 
records is written. A test for IOAREA2=YES 
is then made. If IOAREA2 is specified as 
an ISMOD macro parameter option to allow 
overlapping of I/O with processing. a bit 
is set in the DTF table to indicate the 
first record is being processed and a wait 
for I/O completion is made. Control then 
returns to the problem program. 

ISAM ADDRTR: GET Macro. Charts JB-JE 

Objective: To perform sequential retrieval 
input for an indexed sequential file. 

Entry: From the GET macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine initializes pointers 
to the DTFIS table. and then tests for 
IOAREA2=YES. If IOAREA2 is not specified 
as an ISMOD macro parameter option. 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, the 
contents of the sequence-link field is 
moved to the seek/search area, and a test 
is made to determine if the end of the 
overflow chain has been reached. If it has 
not been reached. the overflow record is 
read. addresses are saved. and the record 
is moved to WORKS, if specified. Control 
then returns to the problem program. 

If the end of the chain has been 
reached. the current disk address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area. if specified. addresses are 
saved, and control returns to the problem 
program. 

If the last record read was not in the 
overflow area. the routine determines if 
all records in the block have been 
processed. If all the records in the block 
have not been processed. the I/O area 
pointer is updated to the next logical 
record. If that record is not a padding 
record. it is moved to the work area. if 
specified. addresses are saved. and control 
returns to the problem program. If it is a 

padding record, the EOF indicator is set in 
the DTFIS table, and control passes to the 
problem program. 

If all records in the block have been 
processed, a check is made to determine if 
the PUT macro has been issued. If it has. 
the record is written. 

A test is made to determine if the end 
of the track has been reached. If it 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 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 present. 
that overflow record is read. and moved to 
the work area. if specified. Control 
returns to the problem program. 

If there is no overflow record indicated 
in the track index entry, the current 
address is updated by I. and the record is 
read and moved into the work area. if 
specified. Control returns to the problem 
program. 

If IOAREA2 has been specified to 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 made to determine if the record 
being processed by the user is an overflow 
record. If it is an overflow record, a 
wait for I/O completion is made, the next 
available I/O area address is obtained, 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 being processed. 
and if track hold has been specified, the 
appropriate index and data tracks are held, 
the overflow record is read, addresses are 
saved. and the record is moved to a 
workarea, if specified. Any held tracks 
are released, and control returns to the 
problem program. 

If the first record is not being 
processed. the address of the next overflow 
record is moved to the seek/search address 
and a test is made to determine if the end 
of the overflow chain has been reached. If 
the end has not been reached, and if track 
hold has been specified. the appropriate 
index and data tracks are held, the 
overflow record is read, addresses are 
saved and the record is moved to the work 
area, if specified. Any held tracks are 
released and control returns to the problem 
program. 

If the end of the overflow chain has 
been reached. the current disk address is 
updated to the next track and the next 
record is read. The record is moved to the 
work area, if specified, addresses are 
saved, and control returns to the problem 
program. 
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If the last record was not an overflow 
record and the current record is not an 
overflow record, this routine determines if 
all the records in the block have been 
processed. If all records in the block 
have not been processed, the I/O area 
pointer is updated to the next logical 
record and the record counter is updated by 
1. If the next logical record is not a 
padding record, it is moved 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 program. 

When all the records in the block have 
been processed, a check is made to 
determine if the PUT macro has been issued. 
If the PUT macro has been issued, the 
record is written. A test for the presence 
of two I/O areas is then made. If the 
presence of two I/O areas is indicated in 
the DTF table, a test is made to determine 
if the first record is being processed. If 
the first record is not being processed, a 
wait for I/O completion is made and the 
record address is saved in the DTF 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 made to determine 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 determine 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 overflow record is 
read, held if HOLD=YES is specified, and 
moved to the work area, if specified. 
Control then returns to the problem 
program. 

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 program. 

ISAM ADDRTR: PUT Macro, Chart JF 

Objective: To perform sequential retrieval 
output for an indexed sequential file. 

Entry: From the PUT macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: After initializing pointers to thp. 
DTFIS table, this routine tests whether a 
GET has been issued. If a GET has not been 
issued, there is an SVC 50 (error). 
Otherwise, the GET issued switch is turned 

off and the output bit in the retrieval 
byte in the DTFIS table is turned on. The 
record is moved from the work 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 out the 
record and returns control to the problem 
program. If the records are blocked, 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 program. The GET macro 
routine causes the block to be written on 
DASD when it determines that all records in 
the block have been processed. 

ISAM ADDRTR: READ Macro, KEY, Chart JG 

Objective: To perform the random retrieval 
input function for an indexed-sequential 
file by searching the indexes to determine 
the track on which the desired record is 
stored. 

Entry: From the READ, KEY macro. 

Exit: To the problem program via linkage 
regIster 14. 

Method: This routine first initializes 
pointers and status bits in the DTFIS 
table. It then constructs the CCW chain to 
search the master or cylinder index (see 
Figure 76). It then determines the highest 
level index (master or cylinder) being 
used, and tests for ERREXT=YES. If ERREXT 
is specified, additional error conditions 
can be returned to the problem program. 
This allows the user greater flexibility in 
attempting to continue processing. This 
routine then searches the highest level 
index to get the address of the next index 
to be searched. 

A test of the F code from 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 
on the track index, the routine 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 to the 
problem program. If the entry is a dummy 
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 found to 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 
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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 DTFIS 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 problem 
program. 

Before I/O is performed, a switch is 
tested to see if track hold has been 
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 occur (for example, no record 
found, wrong length record, or a DASD read 
error), any held tracks are freed before 
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 built to 
search the required area. Figures 91-94 
give a description of the channel program 
built to perform the necessary search. 

ISAM ADDRTR: SETL Macro, $$BSETl2 

Objective: To complete the initialization 
of the DTF, to free or hold tracks as 
required, and to return control to the 
user. 

Entry: From $$BSETL1. 

Exit: To the problem program. 

Method: This phase is called by $$BSETll if 
no I/O errors have been detected. The 
initialization of the DTF is completed for 
sequential retrieval starting with the 
specified key or low key in a group of 
keys. If HOlD=YES is specified in the DTF, 
the index track and the data track are held 
until exit, when the index track is freed. 
The data track is freed by the module. If 
an error occurs, the proper error bit is 
posted in Filename.C and exit to the user 
is made after freeing all held tracks. 

ISAM ADDRTR: WAITF Macro, Charts KA-KE 

Objective: 

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 to complete 
the transfer of data to the I/O area 
specified by the DTFIS entry IOAREAR, 
and to the specified work area if the 

3. 

4. 

DTFIS entry WORKR is included in the 
file definition. 

If the operation is a WRITE (NEWKEY), 
to complete the addition of the record 
to an indexed sequential file, 
adjusting the indexes and other records 
as necessary. 

If the operation is a WRITE (KEY), to 
return control to the problem program. 

Entry: From the WAITF macro expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: This routine first tests for 
ERREXT=YES. If ERREXT is specified, 
additional error conditions can be returned 
to the problem program. This allows the 
user greater flexibility in attempting to 
continue processing. After initializing 
pointers to the three sections of the DTFIS 
table, this routine tests the status byte 
in the DTF table to determine if the 
condition so far is normal. If not, 
control returns to the problem program. 

If the condition is normal, the routine 
issues a WAIT to determine if the EXCP 
issued by the READ or WRITE routines has 
been completed, and also tests for errors. 
Then, if the operation is a WRITE (KEY), 
this routine returns control to the problem 
program. 

If the operation is a READ, this routine 
must complete the READ operation by moving 
the data to the I/O area. If first sets 
the address of the track on which the 
desired record is stored in the seek/search 
area, and initializes pointers to KEYARG 
and the I/O area. It also gets the 
relative key location and key length. 

The routine picks up the index entry 
type (F code) from the search address and 
determines the routine to process that 
type. If the entry is a normal entry on an 
unshared track, a new CCW chain is built to 
find the record in the prime data area (see 
Figure 78). If blocked records are 
specified, the CCW command code is modified 
to search high or equal. An EXCP and WAIT 
are issued to find the record and read the 
block into the I/O area. If records are 
unblocked. the record is moved into WORKR 
(if specified), and control returns to the 
problem program. If records are blocked, 
this routine tests to determine 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 routine 
moves the block to WORKR, if specified. 
Control is then returned to the problem 
program. 

For a normal entry on a shared track, 
the routine decreases the record number in 
the search address by 1, and builds a new 
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CCW chain to find records on a shared track 
(see Figure 79). Processing continues as 
in the routine to process a normal 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 found, overflow 
bits are set on in the DTF table, and the 
first nonoverflow record count is increased 
by 1. The logical record is moved to 
WORKR, if specified. Control 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 problem program. 

If the operation is a WRITE (NEWKEV), 
this routine determines the type of add 
function to be performed. The three types 
of add functions are: 

Normal add to the prime data area. 

Add to the overflow area. 

EOF add. 

Normal Add to the Prime Data Area: This 
routine first determines if the record is 
to be added to the last prime data track. 
If it is and the last prime data track is 
full, the overflow record address is 
calculated, an EXCP (see Figure 85) is 
issued to search and read the prime data 
track to determine the point of insertion, 
and a wait for I/O completion is made. 
Figures 76 through 111 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 determine the point of 
insertion for the record to be added to the 
file. When an equal/high key is found 
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 determine if the prime 
data in core option was specified as an 
ISMOD macro parameter. If it was 
specified, as many records as can fit into 
the I/O area specified in the DTFIS operand 
IOAREAL are read from the prime data track 

into main storage. The key of the record 
to be added is compared to the keys of the 
existing records in the I/O 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 remaining in the user's work 
area, WORKL. The other records are 
rewritten directly onto the track. Any 
remaining records on the track are then 
read into the I/O area. The process 
continues until the last record on the 
track is set up as an overflow record. 
When the last prime data record on the 
track has been rewritten, the new overflow 
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 problem program. 

If the prime data in core option has not 
been specified as an ISMOD macro parameter. 
a test for blocked records is made. If the 
file contains unblocked records, the record 
previously found on the search key 
equal/high is reread to get the key field. 
If it is a duplicate key, a switch is set 
on in the DTFIS table indicating a 
duplicate key has been sensed and a return 
to the problem program is made. If there 
are no duplicate keys, the user's key and 
data are written from the work 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 until the end of 
track is reached. 

If the end-of-file (EOF) 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 EOF record (see 
Figures 84, 92, 93). 

If the file contains blocked records. 
this routine reads the block of records (or 
as many as fit in the I/O area if IOAREAL 
was increased for reading and writing more 
than one record at a time) into IOAREAL. 
The key field within each logical record is 
analyzed to determine the correct position 
in which to insert the new record. If 
there is duplication of keys, a switch is 
set on in the DTFIS table and control 
returns to the problem program. 

If the key of the record to be inserted 
(contained in 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 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 also updated. 
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The block (or blocks) is then written back 
onto DASD. The remaining blocks on the 
track are similarly processed until the 
last logical record on the track is moved 
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 to 
be added. If the overflow area is full, 
this information is indicated to the user 
in the DTF table entry labeled Filename.C. 

The track index normal entry key field 
is updated to the key of the new last 
record, the track index overflow 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 before control 
returns to the problem program. 

If the last block in the prime data area 
is padded, the last record to be shifted is 
included in that block. If the EOF record 
is read during the process of shifting the 
records one record position, the last 
record is written as a new block and a new 
EOF record is written before returning 
control to the problem program. 

Add to the Overflow Area: This routine 
computes the new overflow record address 
and reads the overflow chain to get the 
address of the record with the next highest 
key. This address is stored in the 
sequence-link field of the new record. The 
new overflow record is then written in 
either the cylinder overflow area or 
independent overflow area (see Figure 91). 
If these areas are full, this condition is 
indicated to the user in the DTFIS table 
entry labeled Filename.C. Each time an 
overflow record is added to the independent 
overflow area, an EOF record is written to 
maintain the integrity of the indexed 
sequential file (see Figure 94). The next 
overflow record followed by an EOF record 
overlays the previous EOF record. 

If the new overflow record has the 
lowest key in the overflow chain, its 
address is used to build a new track index 
overflow entry. The new overflow entry is 
then written on the DASD file, and control 
returns to the problem program. If a 
cylinder overflow condition occurs, the 
updated COCR (cylinder overflow control 
record) is written on DASD before control 
returns to the problem program. 

If the new overflow record does not have 
the lowest key, the sequence-link field of 
the record with the next lower key is 
updated to contain the address of the new 
overflow record. This overflow record is 
then rewritten on DASD and the COCR is 

updated (see Figures 88-90). Control 
returns to the problem program. 

EOF Add: This routine first determines if 
the last prime data track is full. If the 
last prime data track is not full, the new 
record is inserted on it. If the file 
contains 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 blocked, or if it is 
blocked 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. 

If the last prime data track is full, 
the new record is inserted in the overflow 
area. The new overflow record address is 
computed 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 moved to 
the sequence-link field of the next lower 
record. 

If no overflow chain is present, the 
address of the new overflow record is moved 
to the track index overflow entry. The 
track index overflow entry is then written 
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 option is then 
made. If it has not been specified, 
control returns to the problem program. If 
the cYlinder index in core option has been 
specified, the new key is inserted into the 
appropriate index in core entry before 
returning control to the problem program. 

ISAM ADDRTR: WRITE Macro, KEY, Chart KF 

Obiective: To perform the random retrieval 
output function for an indexed sequential 
f i 1 e • 

Entry: From WRITE, KEY macro expansion. 

Exit: To the problem program via register 
14. 

Method: This routine first sets the write 
bit in the DTFIS table. If then tests for 
an uncorrectable DASD error. wrong length 
record error, or no record found error. If 
any of these errors exist, the 
no-record-found bit is set on in the DTF 
table, and control returns to the problem 
program. 

If there are no errors, the status byte 
in the DTF table is reset. and pointers to 
the DTF table are initialized. 
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This routine then picks up the count field 
of the record as saved by the read routine, 
the address of WORKR, and the address of 
the logical record within the I/O area. 
The record, or block of records, is moved 
to the I/O area from WORKR (if specified). 
The CCW chain to write records is then 
built (see Figure 81). 

If the entry to be written is not an 
overflow entry, the byte count field in the 
write and verify CCWs is modified to the 
block length from the DTF table. This 
routine then issues the EXCP to write the 
record, and returns control to the problem 
program without issuing a WAIT. The WAIT 
function is left to the WAITF macro, which 
must be issued before the user can continue 
processing. 

ISAM ADDRTR: WRITE Macro, NEWKEV, Charts 

Objective: To perform the necessary 
initialization to add a record to a file. 

Entry: From the WRITE, NEWKEV macro 
expansion. 

Exit: To the problem program via linkage 
register 14. 

Method: After initializing the pointers to 
the three parts of the DTFIS table, this 
routine gets the starting address of the 
highest level index, builds a CCW chain to 
search the highest level index (see Figure 
82) and tests for ERREXT=VES. If ERREXT is 
specified, additional error conditions can 
be returned to the problem program. This 
allows the user greater flexibility in 
attempting to continue processing. The 
channel program is executed and a wait for 
I/O completion 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 code refers 
to the index level just searched. If the 
master index was just searched. the next 

search is on the cylinder index. See 
Figure 20 for a description of the F code. 

If the F code indicates a dummy 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 EOF add 
indicator is set on 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/O operation 
to be completed is made. and control 
returns to the problem program. Processing 
continues with the record following the 
last key. 

If an inactive or dummy end entry is not 
indicated. a test for the presence of a 
master index is made. If the master index 
is not present, indicating the cylinder 
index was just searched, a search of the 
track index is performed, and a return to 
the problem program is made. 

If the master index is present, a test 
is made to determine if the cylinder index 
in core option was specified as an ISMOD 
macro parameter. If it was not specified, 
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/O completion, and a 
return to the problem program. If the 
cylinder index in core option was 
specified, a search of the track index is 
performed, and a return to the problem 
program is made. 

Any tracks which have been held during 
update are released before control returns 
to the user. 
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CCW Builder 
Control Code' CCW Built 

7461 X'69', &KEYARG, CC and 
SLI, Key Length 

536C 

7461 

I 

046B 

110C 

X'92', &IOAREAR, CC and 
SLI, 10 

X'69', &KEYARG, CC and SLI, 
Key Length 

X'08', Pointer to *-16, CC 
and SLI, 5 

X'06', 2&Filename.W, 00, 10 

Function 

Search key equal or high the master/ 
cylinder index. Key supplied by user in 
the DTFIS table. 

Read count (multiple-track) into IOAREAR. 

Search key equal or high the master/ 
cylinder index. Key supplied by user in 
DTFIS table. 

TIC to *-16. 

Read data (10-byte index level pointer) 
into random/sequential retrieval area in 
DTFIS table. 

1 __ 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 76. Channel Program Builder for ADDRTR -- CCW chain built to 
search master-cylinder index for random retrieve function. 

CCW Builder 
Control Code ' 

D36B 

9461 

066B 

110C 

CCW Bu i It 

X'lA', &IOAREAR, CC and SLI. 
5 

X'E9'. &KEYARG, CC and SLI. 
Key Length 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'06', 2&Filename.W, 00, 10 

Function 

Read home address into IOAREAR. 

Search key equal or high (multiple-track) 
track index. Key supplied by user in DTFIS 
table. 

TIC to *-8. 

Read data (lO-byte index level pointer) 
into random/sequential retrieval area in 
DTFIS table. 

l __ 8 See Notes 1 through 8 in Figures 110 and Ill. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 77. Channel Program Builder for ADDRTR -- CCW chain built to 
search track index for random retrieve function. 
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CCW Bfilder 
Control Code 1 CCW Built Function 

7461 X'69', &KEYARG, CC and 
SLI, Key Length 

Search key equal or high in prime data 
area. Key supplied by user in DTFIS table. 

OC4B 

017B 

406C 

6461 
or 

7461 

044B 

1302 

X'08', Pointer to *+16, 
CC, 5 

X'IA', 2&Filename.W. CC, 
SLI, and SKIP,S 

X'12', 2&Filename.S+3, CC 
and SLI, 10 

X'29' or X'69', &KEYARG. 
CC and SLI, Key Length 

I X' 08' , 
CC, 5 

Pointer to *-16, 

X'06', &IOAREAR. 00. Block 
Length 

TIC to *+16. 

Read home address into random/sequential 
retrieval area in DTFIS table. 

Read count into common seek/search area 
in DTFIS table. 

If records are unblocked, search key equal 
in prime data area. If records are 
blocked, search key equal or high in prime 
data area. Key supplied by user in DTFIS 
table. 

TIC to *-16. 

Read data (block) containing starting 
record into IOAREAR. 

1 __ 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 78. Channel Program Builder for ADDRTR -- CCW chain built to 
find record in pri~e data area (unshared track) for random 
retrieve function. 

804B 

064B 

406C 

6461 
or 

7461 

044B 

1302 

X'31'. 2&Filename.S+3. CC, 5 Search identifier equal the prime data area 
using the pointer (CCHHR) in the common 
seek/search area in the DTFIS table. 

X'08', Point to *-8 ec, 5 

X'12', 2&Filename.S+3, CC 
and SLI, 10 

X'29' or X'69', &KEYARG, 
CC and SLI, Key Length 

X'08', Pointer to *-16, 
CC, 5 

X'06', &IOAREAR, 00, 
Block Length 

TIC to *-8. 

Read count into common seek/search area 
in OTFIS table. 

If records are unblocked, search key equal 
the prime data area. If records are 
blocked, search key high or equal the prime 
data are. Key supplied by user in OTFIS 
table. 

Read data (block) containing record into 
IOAREAR. 

1 __ 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 79. Channel Program Builder for ADDRTR -- CCW chain built to 
find record in prime data area (shared track) for random 
retrieve function. 
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064B 

6461 

116C 

1303 

X'29', &KEYARG, CC and 
SLI, Key Length 

Search identifier equal the overflow chain 
using the pointer (CCHHR) in the common 
seek/search area in the DTFIS table. 

Search key equal the overflow chain. 
Key supplied by user in DTFIS table. 

X'06', Z&Filename.W, SLI, 10 Read data (10-byte sequence link field) 
into random/sequential retrieval area in 
DTFIS table. This CCW is executed when the 
required overflow record is not found in 
the overflow chain. 

X'06', &IOAREAR, 00, Read data (sequence link field plus 
Record Length + 10 logical record) into IOAREAR. This CCW is 

executed when the matching key is found in 
Ithe overflow chain. 

1 __ 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 80. 

804B 

064B 

1333 

Channel Program Builder for ADDRTR -- CCW chain built to 
find record in overflow chain for random retrieve function. 

X'31, 2&Filename.S+3, CC, 5 Search identifier equal the ~rime data 
area, using pointer (CCHHR) In common 
seek/search area in DTFIS table. 

X'08', Pointer t CC, 5 TIC * 8 
X'06', &IOAREAR, SLI and 
SKIP, Record Length + 10 

Read data to verify record just written. 
Information is not transferred to main 
storage. 

1 __ 8 S~e Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 81. Channel Program Builder for ADDRTR -- CCW chain built to 
write record for random retrieve function. 

150 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and ISAM 



Licensed Program - Property of IBM 

CCW Builder 
Control Code! CCW Built 

7961 X'69', &KEVARG, CC and SLI, 
Key Length 

OC6B X'08', Pointer to *+16, CC 
and SLI, 5 

017B X'IA', 2&Filename.D+8, CC, 
SLI and SKIP,S 

516C 

7961 

046B 

150C 

X'92', 2&Filename.D+8, CC 
and SLI, 10 

X'69', &KEVARG, CC and 
SLI, Key Length 

X'08', Pointer to *-16, CC 
and SL I, 5 

X'06', 2&Filename.D+40, 00, 
10 

Function 

Search key equal or high the master/ 
cylinder index. Key supplied by user in 
the DTFIS table. 

TIC to *+16. 

Read home address into work area for 
the current track index normal entry count 
field in the DTFIS table. 

Read count (multiple-track) into work 
area for the current track index normal 
entry count field in the DTFIS table. 

Search key equal or high the master/ 
cylinder index. Key su~plied by user in 
the DTFIS table. 

TIC to *-16. 

Read data (next 10-byte index level 
pointer) into work area for track index 
normal entry data field in DTFIS table. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 82. Channel Program Builder for AODRTR -- CCW chain built to 
search master cylinder index for add function. 
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8C4B X' 31 ' • Z&Filename.S+3. CC. 

066B X·08'. Pointer to *-B. CC 
and SLI. 5 

106C X' 06' • Z&Filename.D. CC and 
SLI, 10 

5l6C X' 92' • Z&Filename.D+B, CC 
and SLI, 10 

7941 X' 69' • &KEYARG.CC. 
Key Length 

046B X' OB' • Pointer to *-16. CC 
and SLI. 5 

l56C X' 06' • 2&Filename.D+40. CC 
and SLI. 10 

526C X' 92' , 2&Filename.D+16, CC 
and SLI. 10 

lDOC X' 06' , 2&Filename.W. 00. 10 

5 Search identifier equal the track index 
seek/search area. 

TIC to *-B. 

Read data (COCR record) into the cylinder 
overflow record (COCR) area. 

Read count (multiple-track) into work 
area for the current track index normal 
entry count field in the DTFIS table. 

Search key equal or high the track index. 
Key supplied by user in the DTFIS table. 

TIC to *-16. 

Read data (next 10-byte pointer to prime 
data record) into work area for track index 
normal entry data field in DTFIS table. 

Read count (multiple-track) into work 
area for current track index overflow entry 
count field in DTFIS table. 

Read data (lO-byte overflow entry) into 
random/sequential retrieval work area. 

1 -- a See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 83. Channel Program Builder for ADDRTR 
search track index for add function. 

CCW chain built to 

8C4B 

066B 

342C 

1 __ 8 

X'31', 2&Filename.S+3. CC, 5 Search identifier equal for the last prime 
data record address using pointer. CCHHR, 
in common seek/search area in DTFIS table. 

X'08'. Pointer to *-8. CC 
and SLI. 5 

X'10'. 2&Filename.D+32, 
SLI, 10 

TIC to *-8. 

Write count. key and data of EOF record 
located in current overflow record count 
field in DTFIS table. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 84. Channel Program Builder for ADDRTR -- CCW chain built to 
write new EOF record for add function. 
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436C 

7941 

046B 

1B02 

Licensed Program - Property of IBM 

X'31', 2&Filename.S+3, ce, 5 

X'OB', Pointer to *-B, CC 
and SLI, 5 

X'12', 2&Filename.D+24, CC 
and SLI, 10 

X'69', &KEYARG, CC, Key 
Length 

X'OB', Pointer to *-16, ec 
and SLI, 5 

IX'06" Address of IOAREAL+B 
i+KEYLEN, 00, Block Size 

Search identifier the prime data area using 
pointer, CCHHR, in common seek/search area 
in DTFIS table. 

TIC to *-B. 

Read count for current prime data 
record. 

Search key equal or high the prime data 
area. Key supplied by user in DTFIS table. 

TIC to *-16. 

Read data (prime data block) into 
IOAREAL+B+Key Length. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 85. Channel Program Builder for ADDRTR -- CCW chain built to 
find prime data record for add function. 
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8C4B 

066B 

B06C 

E14B 

066B 

2A4S 

E24B 

066B 

BDCC 

F251 

824B 

066B 

1D3C 

X'31', 2&Filename.S+3, ce, S 

X'08', Pointer to *-8, CC 
and SLI, S 

X'OS', Z&Filename.D, CC and 
SLI, 10 

X'Bl', 2&Filename.D+8, 
CC, S 

Search identifier equal the track index 
us i ng po inter, eCHHR, in common seek/ 
search area in DTFIS table. 

TIC to *-8. 

Rewrite COCR located in cylinder overflow 
control record work area in DTFIS table. 

Search identifier equal (multiple-track) 
for the pointer, CCHHR, in the normal 
entry count field. 

X'08', Pointer to *-8, ec TIC to *-8. 
and SLI, S 

X'OD', Address of Rewrite track index normal entry located 
IOAREAL+8, ce, Key Length at IOAREAL+8. 
+ 10 

X'Bl', Z&Filename.D+16, ec, S Search identifier equal (multiple-track) 
for the pointer, CCHHR, in the overflow 
entry count field. 

X'08', Pointer to *-8. ce TIC to *-8. 
and SLI, S 

X'OS', 2&Filename.W, CC and 
DC, 10 

X'23', SEeARG=2, ec, IS 

X'31', Z&Filename.D+16, 
CC, S 

X'08', Pointer to *-8, ce 
and SLI, 5 

X'06', 2&Filename.W, SLI and 
SKIP, 10 

Rewrite overflow entry located in random/ 
sequential retrieval work area. 

Set Sector for the track index overflow 
entry required. 

Search identifier equal for the pointer, 
CeHHR, in the overflow entry count field. 

TIC to *-8. 

Read data to verify record just written. 
Information is not transferred to main 
storage. 

1 -- 8 See Notes 1 through 8 in Figures 110 and Ill. 

Note: The shaded areas indicate ecws built for RPS only. 

Figure 86. Channel Program Builder for ADDRTR -- ecw chain built to 
rewrite track index entry for add function. 
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8C4B 

066B 

B06C 

E14B 

066B 

BDCC 

814B 

066B 

1D3C 

Licensed Program - Property of IBM 

X'13', 2&Filename.S+3, CC, S Search identifier equal for RO using 
pointer, CCHHR, in common seek/search area 
in DTFIS table. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, S 

X'OS', 2&Filename.D, CC and Write data (updated COCR) from the 
SLI, 10 cylinder overflow control record (COCR) 

area in the DTFIS table. 

X'B1', 2&Filename.D+8, CC, S Search identifier equal (multiple-track) 
the track index using the pointer. CCHHR. 
in the work area for the current track 
index normal entry count field. 

X'08'. Pointer to *-8. CC TIC to *-8. 
and SLI. S 

X'OS'. 2&Filename.W. CC and 
DC. 10 

Write data (track index overflow entry) 
from the random/sequential retrieval work 
area. 

X'31'. 2&Filename.D+8. CC, S Search identifier equal the track index 
using the pointer. CCHHR. in the work area 
for the current track index normal entry 
count field. 

X'08', Pointer to *-8. CC TIC to *-8. 
and SLI. S 

X'06'. 2&Filename.W, SLI Read data to verify record just written. 
and SKIP, 10 Information is not transferred to main 

storage. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 87. 

8C4B 

066B 

B02C 

Channel Program Builder for ADDRTR -- CCW chain built to 
write track index entry for add function. 

X'31', 2&Filename.S+3. CC. S Search identifier equal for RO using 
pointer, CCHHR, in common seek/search area 
in DTFIS table. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'05', 2&Filename.D, SLI, 10 Write data (updated COCR) from the cylinder 
overflow control record area in the DTFIS 
table. 

1 -- 8 See Notes 1 through 8 in Figures 110 and ~11. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 88. Channel Program Builder for ADDRTR -- CCW chain built to 
write COCR for add function. 
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8C4B 

0668 

AA07 

X'31', 2&Fi1ename.S+3, ec, 5 Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

X'OB'. Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'OE', Address of IOAREAL+8, Read key and data of previously low 
00, Key Length + Record overflow record into IOAREAL+8. 
Length + 10 

1 -- a See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 89. Channel Program Builder for ADDRTR cew chain built to 

8C4B 

066B 

2A47 

8C4B 

066B 

AA37 

read previous overflow record for add function. 

X'31', 2&Filename.S+3, ee, 5 Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

X'08', Pointer to *-8, ce TIC to *-8. 
and SLI, 5 

X'OD', Address of IOAREAL+8, Write key and data of previously low 
CC, Key Length + Record overflow record located at IOAREAL+8. 
Length + 10 

X'31', 2&Fi1ename.S+3, CC, 5 Search identifier equal using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

X'08', Pointer to *-8, ce 
and SLI, 5 

X'OE', Address of IOAREAL+8, 
SLI and SKIP, Key Length + 
Record Length + 10 

TIC to *-8. 

Read key and data to verify record just 
written. Information is not transferred 
to main storage. 

1 -- a See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 90. Channel Program Builder for ADDRTR -- CCW chain built to 
write previous overflow record for add function. 
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8C4B 

066B 

37C9 

8C4B 

066B 

C739 

1 __ a 

licensed Program - Property of IBM 

X'31', 2&Filename.S+3, CC, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'lD', Address of IOAREAl, 
CC and DC, Key length + 
Record length + 18 

X'31', 2&Filename.S+3, ee, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'lE', Address of IOAREAl, 
SlI and SKIP, Key length + 
Record length + 18 

Search identifier equal for last overflow 
record address using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

TIC to *-8. 

Write count, key and data of new overflow 
record located at IOAREAl. 

Search identifier equal for last overflow 
record using pointer, CCHHR, in common 
seek/search area in DTFIS table. 

TIC to *-8. 

Read count, key and da~a to verify record 
just written. Information is not 
transferred to main storage. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 91. 

8C4B 

0663 

37C8 

8C4B 

066B 

C738 

1 __ a 

Channel Program Builder for ADDRTR -- eew chain built to 
write new overflow record for add function. 

X'31', 2&Filename.S+3, ce, 5 

X'08', Pointer to *-8, ec 
and SLI, 5 

X'ID', Address of IOAR~AL, 
CC and DC, Key length + 
Block Size + 8 

X'31', Z&Filename.S+3, ec. 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'IE', Address of IOAREAL, 
SLI and SKIP, Key Length + 
Block Size + 8 

Search identifier equal for present EOF 
record address minus one using pointer, 
eCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Write count key and data of new record 
to be added located at IOAREAl. 

Search identifier equal for present EOF 
record address minus one using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Read count, key and data to verify record 
just written. Information is not 
transferred to main storage. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 92. Channel Program Builder for ADDRTR -- CCW chain built to 
write over EOF record (blocked records) for add function. 
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8C4B 

066B 

37C8 

8C4B 

066B 

C738 

1 __ 8 

X'31', Z&Filename.S+3, ee, 5 

X'08', Pointer to *-8, ce 
and SLI, 5 

X'lO', Address of IOAREAL, 
CC and DC, Key Length + 
Block Size + 8 

X'31', 2&Filename.S+3, CC, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'lE', Address of IOAREAL, 
SLI and SKIP, Key Length + 
Block Size + 8 

Search identifier equal for present EOF 
record address minus one using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Write count, key and data of new record 
to be added, located at IOAREAL. 

Search identifier equal for present EOF 
record address minus one using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

TIC to *-8. 

Read count, key and data to verify record 
just written. Information is transferred 
to main storage. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 93. 

8C4B 

066B 

37AC 

Channel Program Builder for ADDRTR -- CCW chain built to 
write over EOF record (unblocked records) for add function. 

X'31', 2&Filename.S+3, CC, 5 Search identifier equal for present EOF 
record address minus one using pointer, 
CCHHR, in common seek/search area in DTFIS 
table. 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'lD', Address of IOAREAL, 
DC and SLI, 10 

TIC to *-8. 

Write count, key and data of EOF record 
located at IOAREAL. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 94. Channel Program Builder for ADDRTR -- CCW chain built to 
write EOF record in independent overflow area for add 
function. 
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8C4B 

066B 

106C 

E14B 

066B 

154C 

526C 

IDOC 

Licensed Program - Property of IBM 

X'31', Z&Filename.S+3, CC, 5 Search identifier equal the track index 
using the pointer (CCHHR) in the common 
seek/search area. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'06', Z&Filename.D, CC and Read data (COCR record) into the cylinder 
SLI, 10 overflow control record (COCR) area. 

X'Bl', 2&Filename.D+8, ce, 5 Search identifier equal (multiple-track) 
the track index for the last normal entry 
using information in the work area for the 
current track index normal entry count 
field. 

X'08', Pointer to *-8, ce TIC to *-8. 
and SLI, 5 

X'06', Z&Filename.D+40, CC, Read data (last track index normal entry) 
10 into work area for track i~dex normal entry 

data field. 

X'92', 2&Filename.D+16, CC Read count (multiple-track) of last track 
and SLI, 10 index overflow entry into work area for the 

current track index overflow entry count 
field. 

X'06', Z&Filename.W, DO, 10 Read data (last track index overflow entry) 
into random/sequential retrieval work area. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 95. 

8C4B 

066B 

AA07 

Channel Program Builder for ADDRTR -- ecw chain built to 
read last track index entry for add function. 

X'31', 2&Filename.S+3, CC, 5 Search identifier equal the overflow chain 
using the pointer (CCHHR) in the common 
seek/search area. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'OE', Address of IOAREAL+8, Read key and data of overflow record 
00, Key Length + Record into IOAREAL+8. 
Length + 10 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 96. Channel Program Builder for ADDRTR -- CCW chain built to 
read overflow record for add function. 
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8C4B 

066B 

1B02 

X'31'. Z&Filename.S+3. CC. 5 Search identifier equal for last prime data 
record using pointer, CCHHR. in common 
seek/search area in DTFIS table. 

X'08'. Pointer to *-8. CC TIC to *-8. 
and SLI. 5 

X'06'. Address of IOAREAL+ Read block into IOAREAL + 8 + KEYLEN. 
8+KEYLEN. 00, Block Size 

1 -- 8 See Notes 1 through 8 in Figures 110 and Ill. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 97. 

8C4B 

066B 

2AC6 

8C4B 

066B 

AA36 

1 __ 8 

Channel Program Builder for ADDRTR -- CCW chain built to 
read last prime data record for add function. 

X'3l'. 2&Filename.S+3. CC. 5 Search identifier equal for last prime data 
record using pointer, CCHHR, in common 
seek/search area in DTFIS table. 

X'08'. Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'OD'. Address of IOAREAL+8, Write key and data of prime data block 
CC and DC. Key Length + located at IOAREAL+8. 
Block Size 

X'll'. Z&Filename.S+l, CC. 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'OE', Address of IOAREAL+8. 
SLI and SKIP. Key Length + 
Block Size 

Search identifier equal for last prime data 
record using pointer. CCHHR. in common 
seek/search area in DTFIS table. 

TIC to *-8. 

Read key and data to verify record just 
written. Information is not transferred 
to main storage. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 98. Channel Program Builder for ADDRTR CCW chain built to 
write block of prime data records and verify for add 
function. 
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8C4B 

066B 

2A45 

E24B 

066B 

2845 

824B 

066B 

A835 

1 __ 8 

Licensed Program - Property of IBM 

X'31', Z&Filename.S+3, ce, 5 Search identifier equal for last track 
index entry using pointer, CCHHR, in 
common seek/search area in DTFIS table. 

X'08', Pointer to *-8, ec TIC to *-8. 
and SLI, 5 

X'OD', Address of IOAREAL+8, Write key and data of track index normal 
ee, Key Length + 10 entry located at IOAREAL+8. 

X'Bl', Z&Filename.D+16, CC, 5 Search identifier equal (multiple-track) 
the track index for the last overflow 
entry using the count for the current 
track index overflow entry. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'OD', Address of WORKL, CC, Write key and data of track index 
Key Length + 10 overflow entry located at WORKL. 

X'31', Z&Filename.D+16, CC, 5 Search identifier equal the track index 
for the last overflow entry using the 
count for the current track index overflow 
entry. 

X'08', Pointer to *-8, CC TIC to *-8. 
and SLI, 5 

X'OE', Address of WORKL, Read key and data to verify record just 
SLI and SKIP, Key Length + 10 written. Information is not transferred 

to main storage. 

See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 99. 

8C4B 

066B 

150C 

Channel Program Builder for ADDRTR -- cew chain built to 
write track index entry for add function. 

X'31', 2&Filename.S+3, CC, 5 Search identifier equal the master/ 
I cylinder index using the pointer, CCHHR, in 

the common seek/search area in the DTFIS 
table. 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'06', Z&Filename.D+40, 
00, 10 

TIC to *-8. 

Read data (index entry) into work area 
for track index normal entry data field. 

1 __ 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate cews built fo~ RPS only. 

Figure 100. Channel Program Builder for ADDRTR 
read index entry for add function. 

cew chain built to 
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8C4B 

066B 

2A45 

8C4B 

AA35 

X'31', 2&Filename.S+3, CC, 5 

X'08', Pointer to *-8, CC 
and SLI, 5 

X'OO', Address of IOAREAL+8. 
CC, Key Length + 10 

X'31', 2&Filename.S+3. ce, 5 

X'OE', Address of IOAREAL+8, 
SLI and SKIP, Key Length 
+ 10 

Search identifier equal the master/ 
cYlinder index using pointer, CCHHR, in 
common seek/search area in OTFIS table. 

TIC to *-8. 

Write key and data of master/cylinder 
index entry located at IOAREAL+8. 

Search identifier equal the master/ 
cylinder index using pointer, CCHHR, in 
common seek/search area in OTFIS table. 

Read key and data to verify record just 
written. No information is transferred 
to main storage. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate cews built for RPS only. 

Figure 101. Channel Program Builder for ADDRTR -- CCW chain built to 
write index entry for add function. 

8C4B 

066B 

B06e 

E24B 

066B 

X'31', 2&Filename.S+3, ee, 5 Search identifier equal the track index 
using the pointer, eCHHR, in the common 
seek/search area in the DTFIS table. 

X'08', Pointer to *-8, ee TIe to *-8. 
and SLI. 5 

X'OS', 2&Filename.O, ce Write data (COeR) from the cYlinder 
and SLI, 10 overflow control record work area in DTFIS 

table. 

X'B1', 2&Filename.D+16, 
ce, 5 

X'08', Pointer to *-8, 
ec and SLI, S 

Search identifier equal (multiple-track) 
the track index using the pointer, CCHHR, 
in the work area for current track index 
overflow entry count field. 

TIC to *-8. 

AA35 X'OE', Address of IOAREAL+8, Read key and data to verify record just 
SLI and SKIP, Key Length + 10 written. Information is not transferred 

to main storage. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate cews built for RPS only. 

Figure 102. Channel Program Builder for ADORTR -- CCW chain built to 
write track index overflow entry for add function. 
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prime data area. 

X'06',4 &IOAREAS, SKIP, 
Block Length b 

Read data to verify write operation. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 103. Channel Program Builder for ADDRTR -- CCW chain built to 
write records for sequential retrieve function. 

the track index 
(CCHHR) in the 
in the DTFIS table. 

X'06', &IOAREAS, SKIP, 
Block Size 

Read data to verify read operation. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 104. Channel Program Builder for ADDRTR -- CCW chain built to 
search track index for sequential retrieve function. 
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X'06', &IOAREAS, SKIP, 
Block Length b 

IOAREAS. 

Read data to verify read operation. 

1 -- 8 See Notes 1 through 8 in Figures 110 and 111. 

Note: The shaded areas indicate CCWs built for RPS only. 

Figure 105. Channel Program Builder for ADDRTR -- CCW chain built to 
read record for sequential retrieve function. 

I I CCW Builder 7 1 I 
ILabellControl eode ecw Built Function I 
I 7441 X'69', &KEYARG, ee, Key Search key equal or high the master/ I 
II ILength Icylinder index. Key supplied by user I, 

lin DTFIS table. 
I-----r-----------+t-------------------------rt----------------------------------�' OC40 X'08', Pointer to *+16, CC, TIC to *+16. 

Record Length' I 
-----+------------;---------------------------~------------------------------------I 

804B X'lA', 2&Filename.S+3, ee, 5 Read home address into common seek/ I 
, 'search area in DTFIS table. I 

----~------------I------------------------~I~---------------------------------,' 506B X'92', 2&Filename.S+3, ec Read count (multiple-track) - CCHHR -
land SLI, 5 linto common seek/search area in DTFIS I 
I Itable. I 

-----+-------------+----------------------------~-------------------------------------I 7441 X'69', &KEYARG, ec, Key Search key equal or high the master/ I 
ILength 'cylinder index. Key supplied by user.1 

------+----0-4-4-0--------+I-x-,-0-a-,--,--p-o-i-n-t-e--r--t-o--*----1-6-,--C-c--,-+I-T-I-C--t--O--*---1-6--.------------------------------1 
IRecord Length' I 

------~----1-1-0-C--------+I-x-,-0-6--'-,--2-&--F-i-l-e-n--a-m-e-.-W--,--0-0--,--1-0--+I-R-e-a-d---d-a-t-a---(-1-0---b--y-t-e---i-n-d-e-x---l-e-v-e--l----------I 
I Ipointer) into random/sequential I 
, Iretrieval area in DTFIS table. The I 

I' Idata field is then moved from the I 
'random/sequential retrieval area to I 

I Ithe common seek/search area for the I' 
'next search. 

I 

8 See Notes 1 through a in Figures 110 and 111. 

Figure 106. Channel Program Builder for ADDRTR -- CCW chain built by $$BSETL (1) to 
search MI for sequential retrieve function. 
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I I CCW BUilder71 
ILabellControl Code CCW Built 

I I 
I Function 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

I IX'31" 806C 2&Filename.S+3, CC ------+---------------+---------------------------------4I-s-e-a-r--c-h--i-d-e-n--t-i-f-i-e-r---e-q-U-a-l---t-h-e--t-r-a--c-k------I 
I land SLI, 
I I 

10 I index using the 10-byte pointer in thel 
Icommon seek/search area. I -----+------------4---------------------------4-------------------------------------1 

0640 X' 08' , Pointer *-8, CC, 
Record Length 

IX'06" 126C &IOAREAS, CC and 
I SLI, 10 
I 

506B X' 92' , 2&Filename.S+3, 
land SLI, 5 
I 

7441 X' 69' , &KEYARG, CC, Key 
Length 

CC 

TIC to *-8. I 
I I 

IRead data (10-byte track index I 
Ipointer) into IOAREAS, input/output 1 
larea for sequential retrieval suppliedl 
Iby user. I 

Read count (multiple-track) - CCHHR - I 
I into common seek/search area in DTFIS 1 

Itable. I 

Search key equal or high the track I 
lindex. Key supplied by user. I -----r------------r--------------------------r-----------------------------------I 0240 X' 08' , Pointer to *-24, TIC to *-24. I 

ICC, Record Length 

IX'06" llOC 2&Filename.W, 00, -----~--------------+--------------------------------tl-------------------------------------------------I 10 Read data (10-byte pointer) into I 
I Irandom/sequential retrieval area in I 
I IDTFIS table. The data field is then I 
I Imoved from the random/sequential I 
I 
I 

Iretrieval area to the common seek/ II 
Isearch area for the next search. 

! 

8 See Notes 1 through 8 in Figures 110 and 111. 

Figure 107. Channel Program Builder for ADDRTR -- CCW chain built by $$BSETL (1) to 
search TI for sequential retrieve function. 

I I CCW Builder 7 1 I 
ILabellControl Code CCW Built Function 1 
I-----r------------r-------------------------~-----------------------------------I ISTRll 804B X'31', 2&Filename.S+3, CC, 5 Search identifier equal the pri~e datal 
I 1 1 larea using the pointer (CCHHR) In the I 
I 1 II Icommon seek/search area in the DTFIS I 
I I Itable. I 
I I I I I 066B X'08', Pointer to *-8 ,CC TIC to *-8. I 

I land SLI, 5 I 1 -----r------------r--------------------------r-----------------------------------I 
X'12', 2&Filename.W, CC Read count into common seek/search II 

land SLI, 10 larea in the DTFIS table. 
416C 

------+----6-4-4--1-------+I-x-'-2-9-'--o--r--X-'-6-9--'-,--&-K-E-Y-A--R-S-,-----il-r-f--K--E-Y--i-S--S--p-e-c-i-f--ie--d--i-n--t--h-e--S-E-T-L---m-a-c-r-o--I 
or ICC, Key Length land/or records are unblocked, this I 

7441 I ICCW searches key equal the prime data 

046B 

1202 

II larea. If GKEY is specified in the 
ISETL macro and/or records are blocked, 

I this ecw searches key equal or high 
II Ithe prime data area for the starting 

Irecord. 

IX'08" Pointer to *-16, ITIC to *-16. 
ICC and SLI, 5 I 

X'06', &IOAREAS, 00, 
Block Size 

Read data (block) containing 
Istarting record into IOAREAS. 

8 See Notes 1 through 8 in Figures 110 and 111. 

Figure 108. Channel Program Builder for ADDRTR -- CCW chain built by $$BSETL (1) to 
find first record in prime data area for sequential retrieve function. 
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I 'CCW Builder , , I 
ILabel'Control Code 7 1 CCW Built 'Function , 
'-S-T-R-I-3-+1----a-0-4-B--------~'X--'-3-1-'-,---Z-&-F-i-1-e-n--a-m-e-.-S-+--3-,--C-c-,---s41-s-e-a-r-c--h--i-d-e-n-t--i-f-i-e-r--e--q-U-a-I--t--h-e--o-v-e-r--f-I-o-W---,' 

'
I, I ,chain using the pointer (CCHHR) in the 

common seek/search area in the DTFIS , 
Itable. , 

------'r----0-6-4-0------~lx--,-o-a-,-.--P-o--In--t-e-r--t-o--*---a--,--c-c-.---'rT-I-C---t-O--*---8-.------------------------------li 
I IRecord Length I 

------rl----6-4-4-l--------rlx--'-2-9-'--o--r--X-'-6-9--'-,--&-K-E-Y-A--R-G-,-----+I-I-f--K-E--y--i-S--S-p--e-c-I-f-I-e-d---i-n--t-h-e---S-E-T-L--m--a-c-r-o--, I 
'or ICC, Key Length Ithis CCW searches key equal the I 
I' 7441 , loverflow chain for the starting , 

, record. If GKEY is specified in the ,I 
I: ,I ISETL macro. this CCW searches key , 

lequal or high the overflow chain for 
Ithe starting record. 

----~----------_r------------------------_r----------------------------------,I l12C X'06', 2&Filename.W, SLI, 10 Reads data (10-byte sequence link 
, field) into random/sequential , 
, retrieval area in DTFIS table. This I 

I ICCW is executed when the required , 
loverflow record is not found in the I 

____ ~r_-------------+-------------------------------I~o-v-e--r-f-l-o-w--c-h-a--in--' _________________________ ,1 

1203 IX'06" &IOAREAS, 00, IRead data (sequence link field plus 
IRecord Length +10 Istarting record) into IOAREAS. This I 

" 
ICCW is executed when the matching key ,I 
lis found in the overflow chain. . 

e See Notes 1 through 8 in Figures 110 and 111. 

Figure 109. Channel Program Builder for ADDRTR -- CCW chain built by $$BS~TL (1) to 
find first record in overflow chain for sequential retrieve fu~ction. 
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iNote 1: 
I 
IThe CCW builder control code references information in the DTF DSECT section of the 
IISMOD assembly. 
I 
IThe first character of the control code references an operation code at IJHCSTRI. 
I 
IThe second character of the control code references a data area at either IJHCASAD for 
Irandom retrieve function or IJHAHRAA for add function. 
I 
IThe third character of the control code references the following information: 
I 
IControl"Character CCW"Flag"Field Meaning 
I 
I 0 X'OO' 

X'20' 
X'30' 
X'40' 
X'60' 
X'70' 
X'AO' 
X'CO' 

End of CCW Chain 
I 2 
I 3 
I 4 
I 6 

7 
A 
C 

SLI (Suppress Length Indicator) 
SLI and SKIP (Suppress data transfer) 
CC (Command Chaining) 
CC and SLI 
CC, SLI, and SKIP 
SLI and DC (Data Chaining) 
CC and DC 

The fourth character of the control code references a byte count (length) field 
at IJHCRESZ. 

Note 2: 

&Filename = DTF name supplied by user. 

&Filename.X = X is suffix supplied by DTFIS for unique DTF labels. 

Note 3: 

IThe CCW parameter is located in the ISMOD assembly. 

The first byte of the parameter is the command code. 

The second byte of the parameter contains flags with the exception of the chain to 
search the track index. In this case, the second byte is an indicator to the channel 
program builder that the CCW chain is to search the track index. 

Note 4: If the file contains unblocked records, the command code is modified to Read 
Key and Data, or Write Key and Data. 

Note 5: If the verify option has not been specified, the command chaining bit .is not 
set on. 

Note 6: If the file contains unblocked records, the byte count field contains the 
physical record length plus key length. 

Figure 110. Channel Program Builder for ADDRTR -- Notes 1-6. 

Indexed Sequential Access Method 167 



licensed Program - Property of IBM 

INote 7: 

IThe CCW chains are built by the B-transients, $$BSETl and $$BSETll. i The CCW builder 
Icontrol code references information in the $$BSETl and $$BSETll assemblies. 
IThe first character of the control code references an operation code at IJHROP. 
I 
IThe second character of the control code references a data area at IJHARA. 
I 
The third character of the control code references the following information: 

Control Character 

o 
2 
4 
6 

CCW Flag Field 

X'OO' 
X'20' 
X'40' 
X'60' 

Meaning 

End of CCW chain 
SlI (Suppress length Indicator) 
CC (Command Chaining) 
CC and SlI 

The fourth character of the control code references a byte count (length) field at 
RELNT. 

Note 8: 

IIf the first character of the CCW builder control code is an "F", it indicates that 
Ithis is a sector control type of CCW. 
I 
IThe second character of the control code is a displacement into the sector arguments 
Ifields in the DTFIS extension to indicate which sector argument field is to be used 
Iwith this CCW. 
I 
IThe third character of the control code references the following information: 
I 
IControl Character 
I 
I 
I 
I 

I 

1 
2 
4 
8 

Meaning 

Suppress sector calculation. 
Prime data overflow CCW chain. 
Track index CCW chain. 
Cylinder index/master index CCW chain. 

IThe fourth character of the control code references the following information: 
I 
IControl Character 
I 
I 
I 
I 

o 
1 

CCW Command Code 

X'22' 
X'23' 

Meaning 

Read Sector CCW 
Set Sector CCW 

IWhen building a sector control type of cew, the command chaining flag bit is always 
Iturned on in the CCW, and the CCW byte count field is always set to 1. 
I 

Figure 111. Channel Program Builder for ADDRTR -- Notes 7-8. 

ISAM INITIALIZATION AND TERMINATION 
PROCEDU~ES 

When files are opened for indexed 
sequential (DTFIS) and the file is on more 
than one volume, all volumes must be 
opened, before processing of the file 
begins. All labels are checked/written at 
the initial file open. 

Job control accepts label information 
previously supplied on VOL, DLAB, and XTENT 
statements (not valid for the 3330 family) 
as well as information on the simplified 
DLBL and EXTENT statements. Job control 
reads the DASD label information supplied 

on these statements, and stores the 
information in the label information area. 
The open monitor logical transient, 
$$BDPEN2, reads the DASD label information 
into the label save area in main storage 
for use by the ISAM open/close logical 
transients. 

The extents in the 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 made to determine if all the 
correct packs are mounted, if serial 
numbers match and if any extent limits 
overlap the VTDC. 
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The extents for the master index (if 
specified) and cylinder index are checked 
to determine if they are contiguous, and 
the limits are saved. The routine checks 
the prime 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 output, file labels are created and 
written in their appropriate locations and 
sequence, and the extent information is 
inserted in the labels. The format-2 label 
for the file is read, and the DTF table is 
updated for each function. A DSKXTN table 

/ 

is created, which is located at the end of 
the DTF table. It contains the logical 
unit and cell number for each extent. This 
table is used by logical IDCS to reference 
the extent information in the DTF table. 

When the file is closed, the format-l 
and format-2 labels are updated from the 
DTF tables. Then the open switch is set 
off, and control returns to the close 
monitor or to the user. 

For a more detailed description of label 
handling see VSE/Advanced Functions DASD 
Labels. 
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Chart 02. ISAM Open 

(From Open Monitor 
$$BOPEN2 

l 
RETRVE file type? r $$BORTVl r- $$BOIS07 

YES 1. Get extent 1. Restore the OPEN tabla to its original location. 

NO add"s .. s. 2. Set up common part of DTF tabla. 

3. Load-create type file? 

l YES 

$$BOISOl $$BORTV2 NO 

1. Check DASD label 1. Procell extents. 4. Update DTF table with information from 
information for 
extent overlap. Format 2 label. 

4- 5. File protect? 
YES 

I NO 

$$BOI$02 - $$BOIS04 6. Load type file? 
1. Check DASD 

YES NO assignments and 1. Check extents for 
extent overlap on different logical 
VTOC. units alligned to 

2. Check duplicate file 
..me physical unit. 

labels in VTOC. 

3. Check incoming • 9 extents against all 
axisting fil .. in the $$BOIS05 
VTOC for overlap. 

4. End of extents? 1. Save extent limits. 

YES 2. Build DSKXTNT .. $$BOIS09 $$BOFLPT 
table. 

NO 1. Maintain the 1. Put extent informa-
intagritY of the tion in JIB. to file 

• 
independent protect DASD file. 

5. Point to next extent. overflow area. 

$$BOIS06 2. Load -create tYpa 

e) fil.? 
1. Check label. for YES 

input file. via CVH. 

2. Craet. label. for NO 
output files via 
CVH. 

I $$BOIS10 4- $$BOI$08 

• 1. Validate addre.s of 1. Initialize for the 
$$BOISRP last prime data prime data in core 

record. add function. 
1. Provide ~PS I., 2. More fil .. to be support if required. opaned? 
2. Temporarily move 

NO the OPEN table to 
the end of the L T A. 

YES 

I 

SVC2 FETCH SVC 11 
$$BOPEN To Problem Program 
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ISAM OPEN/CLOSE LOGIC CHART 02 

For input and output files, the initial 
steps to open a file are the same. The 
SYSRES DASD label information is set up, 
and the extents are checked for overlap on 
each other and the VTOC. A check was made 
previously to determine if all the packs 
for the file have been mounted by checking 
all volume labels against the SYSRES DASD 
label information in the label save area in 
main storage. 

All extents for each volume are checked 
against the VTOC limits and for overlap 
with each other. This checking is done by 
the Common VTOC Handler (CVH) residing in 
the SVA. If done for an output file, the 
filename is also checked for duplication. 
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 DTF 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 routine returns 
control to the problem program or to the 
open monitor. 

See VSE/Advanced Functions Diagnosis 
Reference: LIOCS Volume 4 for details of 
the Common VTOC Handler. 

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 via CVH. Control returns 
to the problem program or to the close 
monitor. 

$$BOIS01: ISAM Open, Phase 1, Charts LA-LB 

Objective: To check the DASD label 
information. 

Entry: From the open monitor, $$BOPEN. 

Exit: To $$BOIS02 or to $$BOMSGI (if an 
error condition occurs). 

Method: 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 indicator if it 
is. The phase then clears the reserved 
field in the SYSRES DASD label information 
record. 

If it is an ADD or ADDRTR type file, this 
phase computes the number of tracks of the 
independent overflow extent limits on 
either the 2311, 2314, or 2319 devices and 
stores the result. It then fetches 
$$801502. 

$$80IS02: ISAM Open. Phase 2. Chart LC 

Objective: To determine if a DASD has been 
assigned to the file, if the format-5 label 
indicator is on, and if the extent limits 
overlap the VTOC (via CVH). 

Entry: From $$BOIS01. 

Exits: To $$BOIS04, or to $$BOMSG1 (if an 
error condition occurs). 

Method: This phase determines if the 
extents for each DASD volume overlap the 
VTOC or themselves. The Common VTOC 
Handler (CVH) is invoked and a return code 
is passed back. RC=O indicates there was 
no overlap. Depending on the overlap, the 
appropriate message is issued. After all 
extents have been checked, this phase 
fetches $$BOIS04 to continue processing 
extents. 

$$B01S04: ISAM Open. Phase 4. Chart LD 

Objective: To check extents for different 
logical units assigned to the same physical 
units. 

Entry: From $$BOIS02. 

Exit: To $$BOIS05. 

Method: This B-transient gets the logical 
and physical unit assignments for the 
index. prime data and independent overflow 
type extents. It checks the extents for 
different logical units assigned to the 
same physical unit. If this condition 
exists, the logical unit assignment of the 
extent in the SYSRES DA5D label information 
located in the label save area is modified 
to correct this condition. This process 
continues until all extents have been 
checked. 

$$801S05: ISAM Open. Phase 5. Charts LE-LG 

Objective: To check the extents for valid 
ISAM format, to save extent limits and to 
build the DSKXTN table containing the 
logical unit and cell number of each 
extent. 

Entry: From $$BOIS04. 

Exit: To $$BOIS06 or to $$BOMSG1 when an error condition occurs. 

Method: This phase first determines 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 independent overflow, index, or 
prime data area, an error message is 
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initialized, and the message writer, 
$$BOMSG1, is fetched to write the message 
on SYSLOG. 

If an index type extent is indicated, 
this phase determines if a master 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 must be contiguous. 
If both conditions are satisfied, the 
limits for the master and cYlinder indexes 
are saved and the next extent is processed. 
If either condition is not met, an error 
message is initialized and the message 
writer is fetched. 

If an overflow type extent is indicated, 
this phase saves the extent limits and 
builds an entry in the D5KXTN table. The 
DSKXTN table is located at the end of the 
DTFI5 table and is used by I5AM to 
reference the extent information in the DTF 
tables. It contains the logical unit and 
cell number for each extent. 

If a prime data type extent is 
indicated, it checks the first prime data 
extent upper limit to determine if more 
prime data extents are allowed. If more 
prime data extents are allowed, the phase 
checks the remaining prime data extent 
limits for continuity, and checks for the 
last prime data extent. 

After all extents have been processed, 
this phase checks the index extent sequence 
numbers and fetches $$BOI506 for execution. 

$$BOI506: 15AM Open, Phase 6, Charts lH-LI 

Objective: For input files, checks format-l 
labels and stores extent information in 
them. For output files, creates format-1 
and format-2 labels and stores extent 
information in format-1 labels. 

Entry: From $$BOI50S or $$BOD5MW. 

Exit: To $$BOI5RP, $$BODSMW, or $$BOM5G1 if 
an-error condition occurs. 

Method: If this is an input file, this 
phase sets up the 44-byte file name from 
the SY5RE5 DA5D label information as the 
key, and reads the matching format-1 label 
from the VTDC (via CVH). It checks the 
format-l label, moves the extent limits 
into the label, writes the updated format-1 
label in the VTOC, and increases the volume 
sequence number by one. It continues 
processing until there are no more extents. 

If this is an output file, this phase 
creates a format-l label and then a 
format-2 label. For a description of the 

format-1 label and the format-Z label refer 
V5E/Advanced Functions DA5D Labels. 

After creating the format-l and format-Z 
labels, the phase increases the volume 
sequence number and continues processing 
until there are no more extents. 

If this is a mixed input/output file, 
the phase updates the format-1 label and 
writes it back in the VTOC. 

For an extend file, the format-1 label 
is checked for the data security indicator. 
If it is on, and the data security message 
has not been issued, it is issued via a 
fetch of $$BOD5MW. 

For a create file, the format-1 label is 
built with the data security indicator on 
if data security has been requested. 

All communication with the VTOC in this 
phase is done by the CVH. 

$$BOISRP: I5AM Open, RP5 Phase, Chart lJ 

Objective: To provide RP5 support if the 
deVIce containing the prime data and the 
supervisor support RPS. 

Entry: From $$BOI506 or $$BORTVZ. 

Exit: To $$BOI507. 

Method: The PUBs for the devices containing 
the index and the prime data are checked to 
see if they support RP5. If either or both 
do, the appropriate bits are set on in the 
DTFI5. Also, a check is made to see if the 
supervisor supports RPS. If either the 
supervisor or the device containing the 
prime data does not support RPS, control is 
passed to $$BOI507. Otherwise, the 
following operations are performed: 

1. The RP5 switch in the DTFI5 is turned 
on. 

Z. A 384-byte area is obtained in the user 
partition GETVI5 area for the RP5 DTFI5 
extension (see Figure lIZ). 

3. The name of the required RP5 I5MDD 
superset is determined and the superset 
is loaded into the SVA. 

4. The DTFI5 and the RPS DTFI5 extension 
are initialized for RP5 support. 

5. Control is passed to $$BOI507. (The 
OPEN table is moved to the end of the 
LTA so that $$BOI507 can be loaded as 
one contiguous phase. After $$BOI507 
gets control it moves the OPEN table 
back to its original location.) 
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I 0 (0) 

I 
1 
1 

I 
RPS Channel Program 

1--------------------, 
1144 (90) 
ISector values (5) 
I----------------~ 

I 1----------------------------------------
1

176 (BO) 1180 (B4) 
Address of originallAddress of original 

Ichannel program Ilogic module 1--------------------------------------1184 (B8) 
I 
1 
I 
/ 
1 

72 Byte Register Save Area 

/--------------------------------------/256 (100) 
/ 
1 

I Work Space 

1--------------------------------------1384 (180) 
/ 

Figure 112. RPS DTF Extension Work Area 

$$BOIS07: ISAM Open, Phase 7, Charts MA-MD 

Objective: To restore the OPEN table to its 
original location, to read the Format 1 and 
Format 2 labels for this file, and update 
the DTFIS table for each function. 

Entry: From $$BOISRP. 

Exit: To $$BOIS08 or $$BOIS09 for 
load-create files. To $$BOFLPT for file 
protection. To $$BOMSGI if an error 
condition occurs. 

Method: For a load-create file, this phase 
moves the prime data upper limit from the 
extent save area to the DTF table. For 
load-extension, add, retrieve, and 
add-retrieve files, it reads the format-1 
and format-2 labels. It then checks for 
file protection, and whether the file is a 
load file. If there is no fil 'rotection, 
$$BOFLPT is fetched. If there • file 
protection and it is a load file, $$BOI509 
is fetched to write an EOF record at the 

beginning of the independent overflow area 
(if one is specified), If there is no file 
protection and it is not a load file, 
$$BOIS08 is fetched. For add and 
add-retrieve files that are already opened, 
a check is made for the track hold 
specification. if HOLD=YES is specified, 
$$BOMSGl is fetched to print out error 
message 42691 FILE IS OPEN FOR ADD. 

$$80IS08: ISAM Open, Phase 8, Charts ME-MF 

Objective: To build CCWs in the high order 
bytes of IOAREAL, and to update the prime 
data in-core add section of the DTF table. 

Entry: From $$BOIS07 or $$BOFLPT. 

Exit: To $$BOI509 or to $$BOM5Gl if an 
error condition 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 loading or adding records to 
a file) to permit the writing and reading 
of more than one physical record on or from 
a DASD (Direct Access Storage Device) per 
EXCP (Execute Channel Program). 

The phase first calculates the maximum 
number of prime data records that can be 
read into or written from main storage at 
one time. It then calculates the starting 
address of the CCW build area in IOAREAL 
and aligns this address on a doubleword 
boundary. It builds the following CCWs to 
write and read more than one physical 
record per EXCP. 

1. For a write: 

A. CCW X' 31 ' , PointerlSearch identifier 
to IOAREAL, lequal the prime 
Command Idata records in 

I Chaining, 5 IIOAREAL. 
I 
lB. CCW X' 08' , Pointer TIC to *-8. 

to *-8 

I C. CCW X'08', Pointer TIC to address 
/ to Read CCWs lof read CCWs 

I 
(see 2. ) lin DTF table. 

pointerlwrite I D. CCW X' 00' , key and 
I to Key Field Idata of prime 
I of IOAREAL, Idata record in 
I Command IIOAREAL. 
/ Chaining, Key 
I Length + Blockl 
I 
I 

Size I 

1 
1 
I 
I 
1 
/ 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
1 
1 
I 
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2. 

I 
I 

I 
I 
I 

A. 

For a read: 

CCW X'31', PointerlSearch ident fier 
to Seek/searChleqUal the pr me 
Address Area, data area us ng 
Command Ithe pointer, 
Chaining, 5 CCHHR, in the 

seek/search 
laddress area in 
the DTF table. 1---------------------;----------------lB. CCW X'08', Pointer TIC to *-8. 

I to *-8 I 
I--------------------~I~-------------­IC. CCW X'lE', Pointer Read count, key, 
II to IOAREAL, land data of primel 

Command Idata record into I 
1 Chaining, IIOAREAL. I 
I 8 + Key I 
I Length + I I ! Block Size I 

This phase continues to build the CCWs for 
a read or a write until the count for the 
maximum number of prime records in main 
storage reaches O. This count is reduced 
by 1 each time the CCWs for a prime data 
record are built. 

The CCWs 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 
$$BOlS09 is fetched to search the 
independent overflow area (if specified) 
for the EOF record. 

$$801S09: ISAM Open, Integrity Phase 1, 
Charts MG MI 

Objective: 

For a load type file, to write an EOF 
record at the beginning of the 
independent overflow area. 

• For an add type file, to search the 
independent overflow area for the EOF 
record. 

Entry: From $$BOIS07 or $$BOIS08. 

Exit: To the TES processor, $$BOPEN, to 
$$80ISI0, or to the problem program. 

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 load-create 
type file, a test for more files to be 
opened is made. If more files are to be 
opened, $$BOPEN is fetched for execution. 
If no more files are to be opened, control 

is returned to the problem program. If it 
IS not a load-create type file, $$BOISI0 is 
fetched for execution. 

If an independent overflow area is 
specified, a test for file type is made. 
If it is a retrieve or load-extend type 
file, control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. 

If it is a load-create type file, an EOF 
record is written at the beginning of the 
independent overflow area and a test is 
made to determine if a new independent 
overflow extent has been specified. If it 
has not been specified, the number of 
tracks in the independent overflow area is 
calculated and stored in the DTF table and 
control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. If a new 
overflow extent has been specified, control 
is returned to either the open monitor or 
to the problem program. 

If it is an add type file, the 
independent overflow area is searched for 
the EOF record. When the EOF record is 
found, the number of tracks in the 
independent overflow area is calculated and 
stored in the DTF table, the last prime 
updated, and $$BOI510 is fetched to 
validate the last prime data record 
address. 

$$BOISI0: ISAM Open, Integrity Phase 2, 
Charts MJ MK 

Objective: To validate the last prime data 
record address by scanning the prime data 
area for the end-of-file (EOF) record. 

Entry: From $$BOI509. 

Exit: To the TES processor, $$BOPEN, or to 
~roblem program. 

Method: This routine searches for the EOF 
record in the prime data area. When the 
EOF record is read, the last prime data 
record address is saved in the DTF table 
and control is returned to either the TES 
processor ($$BOPEN) if more files are to be 
opened or to the problem program. 

$$BCISOA: 15AM Close, Charts NA-NC 

Objective: To close the file by updating 
the format-l and format-2 labels with 
information from the DTFI5 table. 

Entry: From the close monitor, $$BCLOSE. 

Exit: To the problem program or to the 
close monitor, $$BCL05E, if more files are 
to be closed. 

174 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and 15AM 



licensed Program - Property of IBM 

Method: If a load-create type file is to be 
closed, this phase updates the format-1 
label with information from the DTFIS 
table, and writes the updated label back in 
the VTOC. It then updates the format-2 
label with information from the DTFIS 
table, and writes the updated format-2 
label back in the VTOC. 

For all other type files. this phase 
updates only the format-2 label with 
information from the DTFIS table. It then 
writes the updated format-2 label back in 
the VTOC. If more files are to be closed. 
the close monitor. $$BClOSE, is fetched. 
If no more files are to be closed. control 
returns to the problem program. 

All communication with the VTDe in this 
phase is done by the CVH. 

$$BORTVl: ISAM RETRVE Open. Phase I, 
Charts ND NF 

Objective: To open the RETRVE part of the 
DTFIS table by reading the format-l label 
to get information needed for the table. 

Entry: 

From the open monitor. $$BOPEN2. 

From the data security message writer. 
$$BODSMW. 

From $$BORTV2 if a new extent on a 
different logical unit has been found. 

Exits: To $$BORTV2 upon normal completion. 
To $$BOFlPT for DASD file protection. To 
$$BOMSG1, if messages are to be written on 
SYSlOG. To $$BODSMW to write the data 
security message. 

Method: A test is made to determine if 
entry was made to this phase from a phase 
other then $$BOPEN2. If so, control 
branches to a predetermined location within 
this phase. If not. processing continues 
inline. Next, this phase computes the 
length of the incoming DASD label 
information and gets the address of the 
first extent. The first-time switch is set 
on, and a check is made for the expiration 
date in the DASD label information. If the 
expiration date is not present, this 
routine gets the retention period for the 
DASD labels and finds the expiration date. 

The format-l label is then read and 
checked for the data security indicator. 
If the file has not been opened, $$BODSMW 
is fetched to print the data security 
message. After determining the number of 
extents in format-l label and getting the 
address of the first extent, this phase 
fetches $$BORTV2 for execution. 

$$BORTV2: ISAM RETRVE Open, Phase 2, 
Charts NG-NH 

Objectives: To open the RETRVE part of the 
DTFIS table by reading the format-2 label 
to get information needed for the table. 
To insert entries in the DSKXTN table 
located at the end of the DTF table. 

Entry: From $$BORTVI. 

Exits: To $$BOISRP upon normal completion. 
To $$BOFlPT for DASD file protection. To 
$$BOMSG1 if messages are to be written on 
SYSlOG. To $$BORTVI if a new extent on a 
different logical unit is found. 

Method: A test is made to determine if this 
phase was entered from a phase other than 
$$BORTVI. If it was. control branches to a 
predetermined location within this phase. 
If it was not. processing continues inline. 

This phase then gets the address of the 
first extent in the format-l label and 
tests to determine if an extent is present. 
If an extent is not present. control 
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 DSKXTN table. If it is not on, 
a test is made to determine if the extent 
is a prime data extent. If 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. 

The routine then makes an entry in the 
DSKXTN table for 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 overflow area. 
Each entry in the DSKXTN table is four 
bytes, containing two bytes of the logical 
unit and two bytes of the cell number. The 
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 has. the 
routine sets up the extent for file protect 
and fetches $$BOFlPT. 

If the file-protect option has not been 
specified or if this phase was entered from 
$$BOFlPT. this routine gets the address of 
the next extent in the format-l label. and 
checks to determine if all extents in the 
label have been processed. If they have 
not been processed. control returns to 
process the next extent. 
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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 whether 
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 
to 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 from 
the label are saved. 

A check is made to determine if all the 
extents have been processed. If they have 
not been processed, this routine scans the 
SYSRES DASD label information in the label 
save area to find the next extent on a 
different logical unit, or the end of the 
extents. If a new extent on a different 
logical unit is found, control returns to 
$$BORTVI to read the volume label and 
process the extents for that logical unit. 

When all extents have been processed, 
this phase sets the file-protect option 
indicator off (if it is on) and exits to 
phase $$BOISRP. 
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EXPLANATION OF FLOWCHART SYMBOLS 
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DAM CHARTS 

Chart AA. - BF. have been deleted 
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Chart CB. $$BODACl: DA Close Input/Output (Part 2 of 3) 
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ISAM CHARTS 
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Chart DD. ISAM LOAD: ENDFL Macro, Phase 2, $$BENDFF (Part 2 of 2) 
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",CpO .: : SAY! L~NGTHS : Ee ••••••• NeW • t.!::: .. ~::: ... : 
:x .••........•.••..•••••••• , 

.• F4···.... :.: •• F5 ••••••• :.: 
.::.eO"J{~TEO.::.~~ .•.••. X:: ~nTl :: .... . . . . .. .. . ............... . 

• YES 

; 
.' . H4 •• 

•• TPACK •• • ••• H5 ••••••••• 
•• OVERrKo •• NO • RETURN TO • 

•• (IIt NO P GPO ••....•••• X-cAlltNG IlOUTINE. 
•• FO.· • • .... . ............. . . ... 

• YES 

; 
• ••• K4 ••••••••• 

• sve 11 • 
• TO PROILEM • • •••• ::2~:== ••••• 

." 
RESET LIOCS 
ENOFL STATUS 
SWITCHES 
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Chart OK. 

...... "2 ......... .. 

: ..• :::::::! .... : 

, .'. e2 e. 
• ' *. .- It'l eo HO eo TY' .e •••• 

eo OT .' 
'0 .. " '0 .' • YES 

: ............ : 

, ····"Fi·········· : ':~ .. C~'r: : 
• to COUNT .YOLD • 
: OF IOAII.Ul : ...•••........... 

, 
····~2·········· ::2&f IU ll=tt~: 
'TO C8'OT hOLD' 
: OF tc"ltUL : ................. 

. ':". 
: .::. : 

Licensed Program - Property of IBM 

ISAM LOAD: SETFL Macro, Phase 3A, $$BSETFI 

. ... . . 
: .::.: 

i .···.Al·····.··.· 
• OF eN Hi N • • .OV~ ,0~'Els • 
: G C B : ................. 

i 

:::~6!:~~~~:·: 
: TO 0 : ..........•...... 

i .' . 
C) * • .' *. ····Clo •••••••• · 

.' '. YES .. SYC' FETCH .. •••• EXH~WING .. * •••••••••• X: ue~ElfH : 
e..* ••••••••••••••• 

* •• ' . N. 

i ····.03-· •.. ·.·· · SAD QlRUNT .. :I,0ll :~ Itfi2f1o : 
'tllO K JlIlT ION '" 
'" HDI~"'TOtTt '" ........•.•...... 

i 
:·~TOn·L·Gi·:·: '.,co .• ,&'iN! E' • 
L.:.:::.:::~~.j 

i ·.··.F3·········· • RESTORE • 
• .00 •• ~s 0. • 
• CCIit ".UN • 
: TO CB : . ....•........... 

X ·.'5 ••••••• . . . . 
• • G4 • . . . . .......... 
. ...... ~.! ...... . 

• 'WC II TO • 

:::::::.::~::::: 

.. 
RESET L.ICXS 
ENOFL.STATIJS 
SWITCHES 
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Chart DL. ISAM LOAD: WRITE Macro, NEWKEY (Part 1 of 4) 

····"1········· • ISAM LOAO • 
• ",RITE M.foOI:O • 

• .... ~~=H ..... • 

i 
••••• 1 ••• • •••••• 
• GET 5 Of • 

J JHMUNfL ·····C2······.··· • uPOATE • 
'8lOCK peSITlO" • 

.... . . 
: A3 : .... 

I JHMEX/IIV ; 
••••• A3·········· 
• JIIIOVE U'" TO • 
• 256 oYlES • 
• TO 110 .!H". • 
• UPOAT E PO AND. 

:H~ •• :~~.~~::.: 

i 
•••• ·Bl ••• •• ••••• 
:!~~:~~~:-.-.-~~: 
• UPCAT~ • : IIfCQRO Ie : ................. 

i ·····C3········.· • MOY E MBBCC"H • 
: I • "lot : • 8Y LOGICAL 'X ••• 

• FiliON S EEKI • 
.SURCH AOOA TO • 

:: ~:l~2i~.: 

IJ ... II08 i ·····01 •••••• • ••• *fiET.Of* 
• S· 
• 1 0 : .. ::h~!: ...... : 

i .' . El e. 
0' '. 

.. : .. 
_OM • . . :!' 

0' WAS '0 'US 
'0. ~?~\U;~CA~ •. e ••• : 

to .' 
* •• -o NO 

, 
.0. 

Ft '. oe _. 

.. : .. 

.... 0 '.::' 
JJI-ENOFL 

oe FIRST eo NO 

: RECOPO LEM>TH : ................. 

; 

:::::U;=;:i2:::: 
• 0 ............... 

•.•• "E~~~2 IN ••••••••••••••••••••• : eo ._ 

e •• ' 
• YES 

i • · •.• Hl·········· : ·tkl"lS : • A."'!SS 0 
i ... ::::::: .... : . . 

.11 ••••••••••• 

IJ...aKlO i .···.Jl· .. · ..... . : lP~l~ IAbUE : 

:lOt~Ct~any:o : ..............•.. 

. . ! ... 
: .:!.: 

I JHPlQKii..z.i ••••• 
.' U:'¥UH t, 

o •• f8.a Il' tN 0 

·CFYl~,JME~lJ.· ........... 
• '!". 
: .::.: 

::i~~:2::i!:Hi:: 

i 
T JHMOKFl ••• 

03 •• .. .. 
• NO.. BLOCK •• 
•• 00 ••• 0 FULL •• .0 .. .0 .. •. o· 

• YES 

i 
• ••• ·E3 •••••••••• 
• ZERO LOGIC.&L • 
• IIIECOItO COUNT • 
• AND EXCHANGE • 
• 110 UEA AtOll: • 

: •• l~.:~~l:!~ .. : 

I JHMOAOO i ·····F3.········· • GET AND SAVE • 
• 110 AIlE" • 
• OAT A ADDRESS • 
• AS BlOCK • 
: ••• :211l1~: •••• : 

, 
•••• ·K)· •• • •••••• 
• IJH"UCP • .-.-.-.--.-.-.-. : ~~~:l ~:nE : 
: •••• :!~=~~ •••• : 

. .: ... 
: .::.: 

o • 

: .::.: 
i .'. "4 •• o· •. 

.'" SH". EO •• NO 
•• T'ACK •••••• .. .. .. .. .. .. 

'" VfS .. ! .. 
·0111 • • • Fa· 

i IJHMPDTK .'. '4 •. .... ·· .. "s········· •• END "'.'10 • ClF.TU.H TO • 
•• OF SHAPED •• •••••••• x. "'ROBlEIII • 

•• TPA(I( 0* • OD.t'r.ttAIIII • "'... . ............. . 
·0 O • 

• YES 

, .•• •. 0"··"'······· • U"'DATE '/0 • 
• APEA DATA • 
• F IELO A~n 
• SE'! F CODE 
: ••• !~.:;i:; .... : . ... 
·OM· . : 1(2 ••• x. .... . 

JJHMNOTI( X ·····E4 •••• • •• · •• 
• UPDATE L"ST • 

: ~::;'~~~fl: : 
: •• ~~1":!.!lt\2 •• : 

IJHMUOA i ·····F4 ••• · •.•.•• 
• MOII£ CUJlPE"IT • 
• T'K AOoP ESS '!O • 
• 110 APEA DATA '" 

:.!Z:!.!a::;ii;.: 

; ••••• (;4··.·· .• "' .• 
• SET PCO TYPE • 

:lIv~~~AT~~o 6~AVE: 
• APEA TO • 

: .. l~~l~:H.!! •• : 

; 
• •••• 4 •••• • •• "'.'" 
• SA It'ACK • 
• A 1Il0. : ~ ": 
: •• 1. • •• l .... : 

; .'. K4 •• o. . . 
• :: :~J~UI'" I~::.!! ~: 

•.•.. ",.. i 
• Hn ." ••• 
• *O~ • 
• 1J"*LNO • A' • . .:... . .. 

: .::.: 

.... . . 
: nor; : .... 

• ····.ES··.· •• •••• 
• SI!:" DlI:lfiIE • 

:'ttO~;:K"~2:g~ : 

:.:::::!!.::.~ .. : .... 
*1)l1li. 0 

: n2 •• o X. .... . 
JJ"II"'ljn x 

• •••• F'5 •••••••••• 
• r:er 00 ItEC(lltn • 
• ,oo"E$'j ANti • 
• DATA lEIlfl':TH • 
• !N 'OAoEAL • 
• COUNT FIFlo • ................. 

.: .. . . 
: 02 : . ... 
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Chart DM. ISAM LOAD: WRITE Macro, NEWKEV (Part 2 of 4) 

I J""'Cl ... O i : ................. : 
• POINT TO • 
• liST C'I'L INOER • 

:.;::::.::~~:: .. : 

i .'. 
01 ' • 

• * -. 
of USING '. NO *. "'''STEfl 0' •••• *. INDEX 0*' 

*. o-f. 0_ 
• YES 

i ... ·.El·········· • MOVE • 
• OF C • 
• INDEX T • 
• TO flO • 
: .. ~:H.!l ••• : 

TJI"MSPNT X ..... Cl·········· • SET POINTEII • 
• TO LAST • 
• MASTEA IhCO • :. ... :!~~:~ ..... : 

X 
•• •• ·Jl •• •••••••• *1 JHMCI'W11 C"" .-.-.-.-.-.-.-,-. 
• WR ITE MASlEII. • 
• IHDE)( HORJI.Al • 
• ENTRY • ................. ..... . 
*01'1" .x ••••••••••• 
: J4,*'X. .... .. 

I J .. ",H OCK X .................. 
:~~~~:~l-.-_~~: 
• UPQATE PRIM~ '" 

:.:n;:U§l:i2 •• : 

'" .: .. '" 
: ,,2 : .... 

.... . . 
: .~!.: 

. .... 
'01. • .. :~. 

IJHM,..XPK i I JHENOFl i i 
••••• A2 ••••• ••• •• 

:~~~iF U:~~T~~G~: 
'''ODA. -CF VOlUl'te • 
*TO SEEI(/$EAQCH '" 
• "OLlRESS '" ................. 

I JH~NXCl i ....• 8Z·········· • UPOA T. 
• TT A • 
• F I HO T • 
• TRAC • 
• HRTC • .......... . .... 

i . '. CZ •• .. .. 
•• RPS •• NO 

•• TYPE IiIODUlE •••••• •. • o· 
•• o • •. o. 

• YES 

i 
• •• OZ •••••••• 

.:RJt~E~~CJ?:lO· • 
• • IZ TO 0 •• ........... 

:x ...... . 
•• ! •• 
.Ol • .. :~. 

IJHMRSTIt 

••••• REFERENCES 
: .: TO OMF~: 
••• 01.. A 010 , ONf) 

;. 
I JHMPOTK ••• 

f2 •• .. .. 
.:·PFI~~2 ~TA .:.~~ •. 

•• TRACII. •• 

.. .... ;;: .. i .. 
• Ol • . . :~. 

x I JH ..... T ... N 
••• •• G2 •••••••.• •• 
:!~~~!!-.-.-i~: 
• WAIT AND TESt. 
• FOP ERRORS • 
• IF HOUntED • ................. 

, 
: •••• H2 ••••••••• : 

• ZERC IIf • 
• IN 110 ..... E .. . : .. ::::.:::~: ... : 

· ... ·A3····.· •.•• 
:!~~~:!L._._~~: 
• WAIT AND TEST. 
• FO!t E'UIOAS • : .• l~.:~~!:~~ .. : 

'JHMROWA i •••• ·C3.·.·· .• · •• 
.. MO\IE 110 • 
• AREA ADCf!fSS • 
• TO CtII DnA • 
: ADDRESS FiElD: . ............... . 

IJHMRTRN 

.····A .. •••••••••· •• EXECUTE •• 
•• USER •• 
•• ERPOP •• 

:.:..:~~:::: .. :.: 

; 
•• C4 •••••• • 

• TURN • 
• UNpEC. • 

• fP.RQR II • 
• OTF • 

·U.: 
:.... • ;~FEfI~=~H 
: •••• x. OPE2, OP.l1 .... . 

IJHI'I'ITPy X ···0 ... ············ SVC 0 
EXCP 

i .' . f4 •• 

.... .. · '. • C5 •• X. · '. .... .. 
!JHf4lEAV )( 

• ••• *Co; •••••••••• 
• Zr:qCIJB • 
• tN • '" SfEII:/SEADCH • : .... ::::::! .... : 

i ····0'5.· •• • ••• · • "fTUAN vt A • 
: 1 J'illNKA : ............... 

•••• IOADEAZ··.o Yf S ••• ::~~:,.~:': .... 
•• • YfS ........... x. l.1fillNKC • 

•• .A5.* • • ...'" .............. . .... 
• NO 

. . 

.x ••••••••••••••••.•••••••• 
IJHMex .. T X 

• •••• F) ........ .. 

:!~~~~~!.-*_ • .J~: 
• EXCP • 
: WRITE RECORD : . ............... . 

•••• F .......... • 
: 1SC:I\OAO : 
• Sue"'OUT!NE • .•............. 

: •••.•.....•••......••••• x: 
IJHI1WAtT i rr·G::·:···r: 

•• W .. !T •• 
: :IF AEOUIPEO: : ................. 

; ... . .. 
H3 •• H", *. 

•• TRACK •• •••• 
YES.. OVERRUN •• NO.. EARF.XT *. 
: •••• ~~ N~C:~~O.~ •• *II .......... 0.. . .:~S .* •• •..• •. o· .. .. . ... x 

IJH"f!ilfX 
• .,;5 ••••••• 

• "'!"UA:H ON • 
*VNtf)AIIECTABlE. 

• •• X. I)ASO FA:A:O~ • 
• BIT IN OfF • 

• TABLf • . ......... . 
;. •• •• '*'is···.·.· ... • STORE DTtA • 

: .... ?tS2fO:,Gf : 
t .. :::::::: ... : .. ~ .. 

·Ol • 
• NO • YES 

, . '. J2 •• o· •. 
•• RPS •• NO 

•• TYPE MODULE •••••• .. . .. .. .. . ... 
• YES 

. . :i· 
I JHfIIRT AN ; 

• •• ·.13 ••••••••• 
• AETURN • 
• VI" • 
• IJHllNKA • . ....•.....•... 

; 
.' . .I'" •• o. .. 

.:. AN ~:O" .:.!'!~ .... : 
•• OCCIJ: •• ... o· . .... .... 

• .! ••• 
: C5 : .... 

i 
• ••• ·J5 •••••••••• 

:Jo:d~J02~w : 
• I hi D"RlMETE~ • 
: ••••• ~U! •••••• : 

Charts 193 



Licensed Program - Property of IBM 

Chart DN. 

•••• AI··· •••••• 
'" IS.'" LOAO '" 
• 111ft ITf T J '" 
'" .. ~~::~~!l~! ••• '" 

IJHMT INR i 
••••• 81 •••••••••• 

:!~~=~~~:-.-.-~~: 
• "'DVE AND • 
• INCREASE '" 
: ••• :i~£:2.l~ ••• : 

i 

ISAM LOAD: 

• •• ·A2 ••••••••• 
• I SA'" 1.0"'0 '" 
'" UPDATE ((HH '" 

'" .. ~~~~~~l~~~ ••• • 

••• IJHfIIISHRO 
(1 *. • ••• 4oCZ •••••••••• • * LAST *. ., JH"'""lT OPI. 

•• TRACK "'. YES _.-*- *-*-*-*-*-* *. INDEx TRACK •••••••••• X. IoIAIT FOR 110 '" *. IN CYl- 0* '" COMPLETE AND '" 
•• INoex.* -TEST fOR ERRORS-

"'. 0* ••••••••••••••••• 
- NO 

i ·····el·········· • UPOATE TRACK '" 
'" INDEX TR "Cit • 
'" AND RECORO '" :. ... ::::: ..... : 

, ·····02· .. · •. ·.·. • SAve CURIIENT '" 

: :~2A :~j·pM~ : 
'" MOOIFV VERifY'" 

:.~~.~~~~.~~= .. : 
i ·····e2·········· :~~~=~~~:--.-~~: 

'" WRITE SHAREO • 
'" TRACK INDElC • : ••••• \:1:: ..... : 

. . 

.x ••••••••••••••••••••••••• , 
•••• fU •••••• •• 

• FtETURfrt • 
• VIA • 
• ••• l~:~~=~t .... • 

IJI"MUPOT i ..... HJ! ••••••••• 
:cON~l~E~~NTEJI: 
• AND "OUIIES! • 
• POINTER • 
• If REOUIRED • ................. .... . - -. • .II •• x. - -. .... . 

JJ .... INCR x 

:···i~l:::SE····: 
• CURRENT • 
• FiElD • 

t ... ::.::: ..... : 

i 
...... 1 ........ . 

• RETURN • 
• VIA • 
• IJHlLNK.. • ............... 

WRITE Macro. NEWKEV (Part 3 of 4) 

···· .. 3.········ • ISA" lOAC • 
• UoO .. l E RCC to • 
• •• i~::~l~~; ••• • 

••••....•. x: 

.... 
- -: .::. : 

IJH"RN8 0 i tJHI4C!'IWP X !J"'I"UOo X 
••••• 83 •••••••••• 
• UPDATE • 
• ClECO~D ""'''''BER • 
• 8Y 1 "~D • 
• STORE IN • 

: .. ~~~l.~~l~~ •• : 

; • •• ·C1··.· •••• • 
• RETURN • 
• VIA • • ... H~~~=: .... • 

····EJ········· • ISA" lO"C • 
• UPD .. 1 E PC • 

• .. i~::~ll~l ••• • 

; 
IJANRCID ••• 

F3 •• .. . . 

• •• ·.BII· ••• ··•· •• 
• !'love CCHHP • 
• OF l'&ST ""ICI • 
• F.N'TPY Tn • 
• COUl'I' FIF.lD • 

: .. ~:.l'~.!:~~ .. : 

, ·····011 •••••• · •• · 
:!~~:~!~:-.-.-~~: 
• WO!TE • 
: "'IICI ENToy : ................. 

i .····E4 •...•.•... 
• SET AOOl':ESS • 
• POINTER TO • 
• LAST MI/C I • 

t .... ::::: ..... : 

; .-. F4 •• 
•• HEXT •• 

•• 10'&REA2 •• NO 
• :·(2S~A~lcg:o • :.~ •• •• : YES •••••• -. .. .. .. .. 

• YES ..: .. 
-"" -.. :l· 

•• O~I •• 
..10ACK.· . ... 

• YFS 

; IJH .. PQTk i 
•••• ·G3 •• ••• •• • •• 
• MOVE RECORO • 
• NUMBER fRO" 1/0* 
• ,II.EA CIlJNT • 
• fletD TO SEEKI • : .. ~~::£~.:;2: •• : 

; 
••••• J) •••••••••• 
• !'lOVE !'IS8CC"'H • 
• FRO'" S EOI • 
• SEARCH "DDRESS • 

::~t:~~!.!!!~t: 

; 
•••• K) ••••••••• 

• RETURN • 
• VIA • 

• ••• U~~~:!: .... • 

.-. 
G4 •• .. .. 

YES.. LAST •• 
••••• PECOPD (IN •• 

. : .. •• TPACK •• .. . . . ... 
"NO 

: J 1 : .... 
i ••••• HII·····.···· • SET CONTP.OL • 

• POINTEI! Tn • 
• MIICI ACoPESS • 

t~:::::~.:!:~~.: 

i .-. 
J4 •• .. .. . 

•• lAST •• 1'1() • 

• .• . ~~t~~o~; .•.•.. x • .. .. 
••• ·~FS 

, .... 
..: .. 
·0l1li • 
•• K~. 

- - IJ"MNDr.K 
: 85 : .... 

..... "" ......... . 

.t JH""UOOT nit. .-.-.-.-.-.-.-.-. 
• '''fC DF. ASF AOOO • 
• 1')" lAST • 
: •• :~';l.i~~:! •• : 

i . -. co; •• .-•• 00<; •• NO 
•• TYOE '!U'mUl E •••••• .. .. .. .. . ... 

• YFS 

· . 
• y ••••••••••• 

; 
•••• f'i ••••••••• 

• ClETURN VIA • 

: ... :~:~~::: .... : 
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Chart DP . ISAM LOAD: WRITE Macro. NEW KEY (Part 4 of 4) 

.... Al········· " IS"'" LOAD .. 
: 1~~~l63¥1=~' : ............... 

IJto"fXCP i ·····81·········· . . 
.. "ove lOGICAL .. 
: fN¥~~TT&RE~. : 
: .......... "' .... : 

; ·····Cl·········· :ToNreir,~i~~~~ : 
.. AOC"ESS .. . . ................. 

i 
IJHXRPS .'. 

DI '. 0' t. 0_ "5 ". Ne; •... ::PE FI~: .•.•............................. : 
" .. -• 'ft,s 

i 
.' . fl ". • •••• e2 •••••••••• 

• ' to .. .. 
.t i'll-tHOU ". He .. SET ". 

··;!;~£~~.HP~~ .•...... uX: :~~ l~:~t : .. )1: 

"'~:~~~: : •••• !S.~~: .•••• : •• ! .. 
-OM .. 

, 
lJ .. upso 0'. I JHXERii. 

'.~' 
I JHII'I1A" 

FIe. 0' '0 •••• fl ••••••••• 

• :' T7!'o~IJo ·:.~~ ...... x: ll'NC~~ : 
". o' .. .. '0 .. • ••••••••••••••• 

'0 .' .. YES 

i 
.'. IJHlIAP$4 

J I ". • •••• .11 •••••••••• 
• t ". .. .. 

.. :' D~J"jl~Df:PE" :.~~ •.•••• x: c~~8~~gc:~~ : 
•• SUPPOII:TS •• • FRO' NO-oPS • 

•• RPS .' • • ' .. ' ................ . 
• YES 

IJI-IMRTRY •• !:: ....................... : 
'OM , .. ~:. 
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Chart EA. 

···· .. 1········· : .,Ii r: ~fERO : ............... .... 
tEE'" • 
'" J3 _.X. 
• • 0 •••• X 

ISAM ADD: WAITF Macro (Part 1 of 4) 

IJtlCtUTf .'0 I JHC lIlA Ttl .to IJHENOTE ,_. 
81 '. tlZ '0 8J '. 

0..0 ."e"'C1H~"'L'. '*.0 
.:'" E!~nT ·:.!~~ ... eex.:.~ll~H60~N·:.~~~ ..... x.:· ~o~~s .:.~ .............. .. • 0 ."2 •• .0 OTF .' .0 .'Z ,. 

eo.. '.TABlE.- '0 ,-
eo •• .0 . '" .0 O' 

'" He • NO '" YES 

, 
0·0 

01 "'. 
.A8NO"' .. Al*. 

.e SITUATION .0 YES 
•• INDICATED IN •••••• 

•• DTf TA8lE ,-...... :~. ..: .. 
*U • 

"'.::* 
x .JH!Eft2 .... ·EI······ •.•• 

:!~~~:!L.-.-i!: 
'" "AIT fOR I/O • 
:Ti~p~~IEEr,:8f1!: .............•..• 

X . ····02·········· *IJHCIfAn fE* .- ..... -................. -. 
'" IIAil FOil: 110 '" 

:T~~~P~~:E E :~g"s: ................. 

o 0 

oX ••••• '0' ................. . 

IJ"MlTNI( X ..... fl····.··· .. '" '0 AOORE!SES • 
••••• F2 ••• • •••••• 

i ; .•. .'. 
C3 '. Cit •• 

•• ··EQQEXT •••• Yt:S YES •• ··ERPEXl •••• 
'. OT F •••• ••••••••• OTf " 

" '. " 
.'.,. ·~O .. :.. • ••••• :;. 

'EF • 
'. Jl· .. ! .. 

·n • 
•• Al· 

IJHEUSER 

, ..... 
·ee • •• H2· 

IJHSEP.2H .... 
o • 
: El : . ... 

I JHANOIIIO X 
••••• F3 .. •••••••• 

· IJHSED 2 . ... . . 
: £4 : . ... 

, 
0·0 

E4 •• 
.' PP I"'E '. 

NO.' OAT.. •• 
••••• IN CORE •• 

.. : .. 
·EB • 
• • r,l· . 

'. 1100 .' 
'. " ' .. ' 

- YES 

.lI ••••••••••• 

IJHAPR,..o\ i • •••• F4.·.· ••• ·•· 
o CAlCUlll"'E • 

.... 
" .'" . . . .... 

i 
....... 0; •••••••••• 

:!~:~~~:_._._t~: 
• E'I{ECUTf • 
• nEl3l~kl,," • : .. ~~::~~;~:~ ... : 
'101\' • 
: nl." lI. .... . 

!J~!!~~~""'.: •••••••• 
• SU'lD TIC • 
• ,., ~DITE CC~ • 
• ("'''I~ 1~ • 
• OTf TABLE : ................. 

i 
• ••• *C'i •••••••••• 

!!.~~~~~~:-.-.-~~: 
• EIlC"'. W,,'T • 
• ,~TEST • : .. ~~:.~::~:~ ... : 

; 
• •••• 0'1 •••••••••• 

!!l~:~:~L._._~~: 
• IItOI'JffY CCIO • 
• CIiAlN If • 
• NECP·S'·... • . ............... . 

i 
·····E'S·········· 
:!~~:~!.-.-.-~~: 
• OfU·Ml'*' If' • 
• KEY fN wOlin • : ••• u.:=~~~ ••• : 

i 
0·0 

f'l ' • .. ' . 
• OF 10 .. RE-'l. • !!~~!~:~~-.-.-~~: ::~~:~:~~ ___ .J~: 

• 'NUI'IBEP t'lf • • ' KFY '. YES 
• WOQ;Kl. ",.0 • •• X. RE"D fIRST • 
: KEY AREA : • • OvERFLOw • 

•• flECORD • ................. . .: .. : ............... . 
i 

: .::. : 
0.0 

G1 •• o. .. 
•• EOF •• YES 

•• ADO •••••• .. ..' '. .. .. .. 
• NO .. : .. 

fU • '.::. 
i IJH"OUA 

••••• Hl •••••••••• 

• =¥VE 111"(1( • 
• IN X POINT •• 
.TO l.." ... l •• 
: "DCltESS : .............•... 

IJHAOIEG i ... ·*«1······· •• • :~~:~2_. __ ~: 
:DVERt~P::nCOlC: ................. 

i ···· ... 2·········· :!.f!~~!~-.-.-~~: 
*GET TIIACK INDEx. 
... NO nUHOW • 
• RCD ADDRESS • ................. 

, 
KZ'·' •• o. .. 

,. HOLD .0 NO 
•.•. -:lJ .•.•.... 

...... ;;: .. ! .. 

• CUo.JlATE • 
'OVERFlOW RE(OR[)'* 

: .... :~~!~~~ .... : 

IJHAA25 i 
••• •• G3· ••••••••• 
::~~~~~_._.-I~: 
• BUllo CCW CHar ... 
• TO SURCH "NO' 
• READ PO TfI:"CK • . ............... . 

i 
: •••• H3 ••••••••• : 

• SET UP TO • 

: Rl:2QB~TA : ................. 

.... 
• EII. • t::···x• 

'J".:~i!2 ••••• , : 
• • I· 

::~ .. : ... -::!:.: 
• 'EE •• JHSU.2 . . : ... 

: F2 : .... 
.IJHSIEIt2H • "3. .. :.. ..' 

<E' • • A1. ... .J ••• 
: .::.: 

• RECORDS lEFT • •• PAODEO •••••• 

: ... ~:.:::~: .... : .. .' 
" .' .o. .' 

• '0 ... ! . 
'lE • 

'."1' 
.... 
·EM· . : Gl.o.X, .... . 

IJH".""~ i 
. 

lJtof~fClZ 
UH"PPIll7 X 

• •••• 1;'1 •••••••••• 

: !::toU~~ ij~EI( : 
·····G4· •••••• • •• 
:!~!~:~L __ t~: 
• .. aOlFY CCW • • NU"SED nf • 
• CHAIN IF • • RFCOQO~ Tt'I • 

: ••• :UUH:I ••• : : •••• !~.:!:2 •••• : 

i 
IJH"CfEf ••• i 

1of5 '. • •• ·.114.· •• • •• ••• 
• eUllO TIC • 
: T~~~:Ol~C'" : 

: "f) •••• ~el~ •.•. 

: ... ~::.:::~: ... : • ••••• '. Dol"" IICI) •• 
•• flEWR! HEN.' '. . . . .. ' 

.Y!S .... 
• JI.£FE"'ENCE'i. • • 

;~Jz.F:i3j: •••• x: 

i 
0·0 

K4 •• .' ·0 .:' ~:!g~~~o ':.~~. .. .' 
• .•.•. ~. ..! •• 

• .('11 • 
• 1.I"A"2 ... ",Z' ..:'.. ..' 

: .::.: 

.... . 
I JHlNEOT )I 

..... ,K •••••••••• 
• ADO I(EY • 

: .M::¥~= +8 : 
: 10AQUl : ................. 

•• a •• 
·EO • ·.:1· 

I .... UZT 

196 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and ISAM 



Licensed Program - Prope~ty of IBM 
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.'0 IJHAEBEG 
CZ '. • •••• C) •••••••••• 0.... • IJH"'CLl I EJ' 

.' IIII ... C lIVE '. YES ••••• -.-••• -.-.-. 
'.DR OU"'"Y END ........... x.GET LAST TR"'CK • 

'. ENlay .' • INDEX ENIRY • 
•••• • AOOII:ESS • ' .. ' ................ . 

'NO 

i 
••• •• Oz •••••••••• 
• SET Reo TYPE • 

: t~8Ig:'~:TJg .. : 
• READ cn • 
: •• !~.:ii~!:i2 •• : 

, 

i ····.03··.···· ... 
:!~~~!~~~---.-~~: 
'8UILD CC'iII CHAIN' 
• TO READ LAST • 
'UK IND ENTRI ES' . ............... . 

i 
••••• E) •••••••••• 
• SET RCD TYPE • 
• AND OPER,AlION • 
• INDICAfOR TO • 
• MEAD fI • 
• IF REQUIRED • ................. 

I JHC'iIIA I , x 
• •••• C ••••••••••• 
•• SVC 1 •• 
•• "Alf •• 
: :IF REQUIRED: : ................. .... · . . 'EM •••• 
• 01' .... . 

iJHCERPJ X 
• •••• 0 •••••• • •••• 
• GET ADDRESS • 
• OF YABL E • 
• CONTAIN IlliG • 
• CC8 TESTiNG • : ..••• ::l~ ...•.• : 

iJHC.LOP! i 
: •••• E4 ••••••••• : 

• GET TESTING • 
• MASK fRO" • : .. :::~:.!:;:: .. : 

i .•. 

• ••• AS ••••••••• 
• IS"'''' "'00 • 
• .. AI T • • .. ~~:=~~!!~~ ••• ' 

i 
• •••• es ••••••••• • 
• GET 10 .. RE.... • 
• COUNT FIELD .1 
• FOR SEE.. • 
• CHECK • 
: .. !~.:~~~!:~2 •• : 

; 
••• •• os ••••••••• • 
:~~~i~l~: .• _._l~: 
• TEST FOR • 
'OYER/UNDER SEEK' 
• IF REQUIREO • . ............... . 

, .... . . 
: A2 : . ... 

•• ••• FZ •••••••••• 
• "'OVE TRACK • 

.' F~OES .0.. : ...• F 5 ••••••••• : 

:TJN~HKj~~:~~~ : 
:. ... :~~::!: .... : 

I JHAA 14/ ; .···.GZ·········· !!~~~~~!-.-.-~: 
'8U1L0 ec .. CHAIN' 
• TO SEARCH • : •• Z::~~.!:2~: •• : 

, ••••• HZ·········· • SET Reo TYPE • 
• AND OPERATION' 

; 
••••• 1:;) •••••••••• 

:!~!!~s~:_._._t!: 
• TEST FOR • 
• OVER/UNDER • 
: ••••• US: •••••• : .... · . , : ..... . .... . 

IJHSfR2 x 
••••• H) •••••••••• 

• RESIORe • 
• USER • 

•• ERROR '. NO • POINI Te • 
'. CONOIfION •••••••••• X ..... EXI T ... 8LE • 

'. EXIST .' • ENTRY • .... . . ' .. ' ................ . 
evEs .... · . . 'G8 •••• • HZ' .... . 

I JHCfR II ··G.·····.· • TUAN ON • 
• ERROR • 

i 
,', 

GS ' • .' '. 
YES .' '. 

• INDICATOR • • ••• '. UNRECOVERAaLE .. • • IN OlF • · ... !::~~ .... 

:X •••••••••••• : 
IJHCPLST i 

• •• H4 •••••••• 

• TURN OFf • 

'. 110 .' 
·.ERROA.' . .. ' ·.0 

; 
· "·:~~~::·;6"·. 

: INOJ~~~O~I TO. : 
• IF REQUiRED • ................. . .. X: REI!f!ERS • • SEEK • 

'. SWiTCH .' 
• CALLING • 
• ROUTINE • ............... 

I JHAAI+2 i 
:i~=c~~c:·····:~: .-.-.-.-.-.-.-.-. .. • exep ... 1010 ....... . : ..... :~~: ...... : 

................. 
IJHSERll .!. 

J) '. . ' ' . 
.. ' FROM '. YES •••• R~OHtE ••••••• : 

••••• H~·· •• : •• 
.e •• '.:1' 

IJHCWAH 

. ......... . 
i .'. 

J4 '. o. ' . 
•• EAREXT '. VES 

'. OIF . • ••••• .. .' '. .' ' .. ' ..0 

.. : .. 
'EF • 
•• "l· . 
IJHSER2H 
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..... · . · .. 
; 

IJ"'SEAJ'" ••• 
.... 1 •••• :.: .... H ...... :.: 

•• •• I •• ~W;}. •• •· ... :~:f~s .............. x:: ~:Ult :: 
' .. ' ...•............. 

• GT I 

.. oe ...... ::~ .. 
, 

:.: •• 81 ....... :.: 

•• SVt.H •• 
•• FIIEE •• :.:. .. :::~: ... :.: 

'EE • 
• .Hl· 

IJHSI:Q2 .... · . : .~~.: 

; :IJHCFlES i ••••• c I •••••••••• 
• GtT A .. NDCM • 
• RETIt lEVI: 011 • · .00 INOf. • :. ... :~:::!! .... : 

; ····.01 ••.•••.••• 
:!~~~~~~_._._1~: 
• tEl LOG UNIT • 
• "0011 USING • : .... ~~:2~: ..... :· 

; 
:.: .. EI ....... :.: 

•• SVC}6 •• • 
•• FIIEE •••••••• :.: ... :::~: ... :': 

..... 
'EE • 

• .J:' · 
, 

·····GI·.· ••••••• 
• S .. VI: IIEQUIIH,O • 
• ArE"S "NO • 
• IHGISTEII~. • 

: H~ ~M~l~~ : ................. 
IJ"ELC!t ; .•... Hl····.· .... 

• SAVE TYPE • 
• OF AHOAD • 
• .. NO OPEIUTION • : ..... :::: ...... : 
.... : !tEFEFlt-NCH 
• • • TO EFJIJ 
: .. :.'.Xi ::H' FEEl 

IJ"EUSEII .'. 
J I '. . ' '. • ' APS '.NO 

'. SUPPOP T .' •••• .... . ... 
' ... 

• us 

i 
••••• 11. 1 •••••••••• 
• S"VE "OOltESS • 
• Of RPS • 
: CTF ElTEN ~ ION : 

·····C2 •••••••••• 
• LO"O • 
• AOOIIESS OF • 
• !JHCExwT •••••• : .. :::~.::~.: ... : 

.... · . : .~!. : 
, 

• •••• G2 •••••••••• 
• ·EXECl.TE •• 
• 'USE II •• 
• 'ER R(II •• 
• 'ROuTiNE •• · . . . ................. 

, . '. 
H2 '. .' '. 

.' liPS '. fila 
'. suPPORT •••••• '. .' '. .' ' .. ' 

• YE S 

i ·····Jz·· ....... . 
• RESTORE • 
• .. OOAESS Of • 
• II PS OTF • 
: I: )lrENSI(]'II : . ............... . 

· . • x ••••••••••• 

; 
.'. 

1(2 ' • 
.' ~.IP '. 

• ' Oft '. YES 
'. IGNORE •••••• 

'.. .' 

• rofFERt-NCB 
TO Ef"1: 
U,C It EAIIl 
f8HI. Eli.J4 
tG1:3. EGJ2 
EJOIt. E"J2 
fJJl(2. Ftcl 
ffG2. FJl.JI 
'UE3. IttlF2 
"CHI. KDCI 

····8'· ... · .... • !S"" .. ce • 
• RESTOIIE • 

• .. ~~!:2'il!~! .... 

........... x: 
IJHtAESi i ·····'3·· .. · ..... • S"VE "Nt • 

• AESH!ClE • 
• "LL II:EOUIREO • 
: IIEGISTECIS : ................. 

i ·····IJJ········.·. :!~~!:~~-.-.-!~: 
• !'IIITIALllE • 
• PTIIS TO PAIITS • 
:.£~.~l:.l::~! •• : 

i 
••••• E} •••••••••• 
• I NT EIICH .. HGE • 
• POI NTECI TO • 
• SAVE AREA • 
• .. NO C(NTENTS • 
:.~:.:!~!i!!:.~.: 

, 
•••• F} ••••••••• 

• EUT • 
• VIA • 
• .. !~~!iH:.~ ... • 

. ... · . • H3 •••• · ..... . 
i 

• •••• H} •••••••••• 

:!~~~~!!~-.-.-!~: 
• AESTo~E • 

: ... :i~uH:i ... : 

; 
..J} ••••••• 

'SET ST AfUS • 
• 9YTf l!f • 

• OTFIS TABLE • .... :~.~~:~ ... ' 
i 

•• •• 11.3 ••••••••• 
• RETURN TO • 
• C"LLING • · . ................. 

· . 
'. .' ' .. ' 

• 00 • .i ••• 
· .... :~!!~: ..... 

· .:::: ........ . · ':'" : .::.: 
: .:!. : : .~!. : 

Licensed Program - Property of IBM 

WRITE Macro. NEWKEV (Part 2 of 2) 

Charts 201 



Licensed Program - Property of IBM 

Chart EG. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 1 of 8) 

.... . . 
: '2 : .... 

; 
I JHAON(.O • t. 

•••• A 1 ••••••••• 
• IS4.04 ADD • 
• wAITE l.llJflOW • 

• •• 1~!~~~!!:~ ... • 

; 
••••• c 1 •••••••••• 
• Sfl RCO TYPE • 
• AND OPERATION' 
• INDICATUR TO • 
• READ DArA • : .... : ~;~:~ ..... : 

, ·····u1 ...• · ...•. 
:!~~:~~~=-.-.-~~: 
• EI(CP,.,jU T • 
• AND TEST • 
• FDA EIHIQAS • ................. 

, . '. 
fit. 

o' KEY'. 
• OF Reo TO tiE', YES 

'.,ODED Gf KEY OF ••••• 
'.OVEAFLOIII .' 

'. ·~~~o·· . ':'" 
: 42 : 

i .'. 
Ft '. 0- " 0' OUPL ICATE '0 YES '0 KEYS .' •••• 

to .' 

'" .. ,No·' .. : •• 
'Ell • 

'. ~!' 
J( IJHACQUP 

:: ..... ;:;.;: ..... :: 
Fll.EE DATA 

• TRACK. • ................. 
i 

••••• Hl·· ••• ••••• 
"JMAQSQU CRt . -.-.-.-.-.-.-.-* 
• wRIfE NEw • 
'OVERFLOw RECORC_ 

: ••• !:.;~:l: •••• : 

i ···.JI········· • RETURN VIA • 

: .... ~~::::: .... : 

Al ' • 

0'·' ENO •••• 'IE S "':E~~:~"~~:'''. 
• •• ~F g~~~~lC~ .............. : I..JHA'IG2 : ·0.· .......•..•.. ,. 

' .. ' "c 

, 
:i~~:~nt .... ·E~: • _ ._._._ a_._._a_a 
• 'lEAD NEXT • 
• OVERFLOII • : .... :~~i:~ ..... : 

; 

• ••• 10 .......... . 
• ISA~ ADO • 
• INI T I AL Il E • 
• SUSROUT INE • . ............. . 

IJI1C IN IT i ·.···S4 ..•...•... 
• ADO OfF SASE • 
• ADDRESS TO • 
: ~PPo\~~~"'~~1T : 
:.~.:~~.!.!:!~;. : 

; . '. 
C4 ' • 

I.lH(XCOP i .·.··ss····· ..... • Sf f UP • 
• REGI STEil 1'" • 
• A S SECOND • 
: BhE REGISTEP: : ................. 

, 
I..JHXCOR .' • 

C50 '. • .. ·.Cl •..... · ..• 
'1 JHAOlO. EJ' .-.-.-.-.-.-.-.-. · .•.. C).......... YES •••• filE .... .' CYL '. 

.' INOEX '. fIIO 
• Ii 'I I TE P'IEII 10US • SVC 5.,. • .11 ... 0 •••••• CLOSED o' '. IN CORE •••••• 
• aliEF! Flail • • • '0 .' '. SPEC .' 
• MECeMO • ............... .... '. .' '. " ................. 

i 
: •••• 01 ••••••••• : 

• ~CVE TRACK • a INDEx AD OR • : SEEK ADDRESS : . ............... . 
, . ' . 

El '. • •••• E3 •••••••••• 
•••• 'IJMCMClL EM' 

.' cnlNDER '. NO .-.-.-.-.-.-_.-• 
'. OVERFLOw .............. GET LOGICAL • '0 A"EA.' • UI\I' NUMBER • 

'. o' 'USING '" NUMBER' '. o' ••••••••••••••••• 
'YES 

, 
••••• F2.· ••• •• ••• 
:!~~;~~l_._._i~: 
• SUlLO CCIo • 
• CMAIN TO • 
: •• =:!!i .;~;: ... : 

; ···.·Cl·········· : n~ ~~~RIH~", : 
. • INDICATOR TO • 

.... RITE fAt( INDEX' 
: •. !~.:~~~!:;~ .. : 

i 

:U;:!~::::::i;: 
• ExCP, .AI r • 
• AND TEST • 
• FOR ERRCRS • ................. 

, 
.'. 

J2 '. . ' '. o' MOLD a. NO 
'. 'YES •••••• '. ..' '. .' ' .. ' 'YES 

.. : .. 
'EF • 

'. Al' . 
IJH$ERZH 

, ..... 
'EE • 
• • Hl· . 

IJHSEllt2 

,.:., 
'Ef • 
•• Al~ . 
IJHSERZH 

• ···G3····.···· • IS"'III ADD • 
• GE T U~ IT NO 1 • 

• •• ~~~~~~!l~~ ... • 

, 
:.: .. J) ....... :.: 

:: S~~L~' :: :.: ... :::~: ... :.: 

'0 " 'NO 

l .·.·0"'··· •. ·.·· • RETUAfIj TO • 
• CAlliNG • 

• .... :~~!!:i .... • 

'YES 

l ·····05····· ... ·· • INIT POItHER • 
• TO STARf OF • 
'CYlINOER INOEl( • 

:':!H:H~:g~ .. : 

i .' . ···.e ... ·· .. ····· .'~~RRE~i.. • 
• ISAM ADD • .. ' KEY GT ... NO )( 
• GET ADORE SS • • .. fiRST CORE •••••• 

• .. ~~::~~!!~i ... • " INDEx .' 
·,ENTRY.' 

' .. ' .YES .. : .. 
·fF • •• 1:. . 

IJI1CEACA X IJMCSUMP X 
IJHCExWT 

• •••• .f.,. •••••••••• • •••• FS.· •••••••• 
• M TAU ING • 
• SS OF • 
• Jill I TO • : :~i~:~~~E : 
• SE AACH' 
• 55' 

: ENfRY : . ............... . . ............... . 
l •• •• G,,·.· •••• • • 

• RETURfII TO • 
• CALL [IIIG • 
..... !~~!!~~ ..... 

l 
IJHCHAFP .' • ..... 1'4".......... MS • 0 

• MOVE HRfP • •• FIRST •• 
TO OATA' fila.' IYTE Of ' .. 

READ .x ........... KEV IN IfiOE ... ' 
L4 AREA' '. _.'fF' .' • • .o.a ................. ' .. ' 

.YES 

i IJHClfIIOX i 
• •••• .15 •••••••••• • • .• Jit.·.·· .... 

• RETuRfII TO • 

: ~~b~f=~ : ............... 
• LOAO POINTEP: • 
• TO SlUT OF • 
: V~F RJ~atE : ................. 

, 
•••• KS··.····· • 
: .. !i~~~. : ...........••.. 
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Chart EH. 

···· ... 1········ .. .. IS"'''' lDC .. 
'.'ITE OVfl RCO .. 
.. .. ~~~:~~!l~~ ..... 

TJtlAOSOU i ·····81 ... ·.·•· .• 
: c~ru~~~"'~tc : 
.. SHIt/SE ... 1t2~ .. 
.. "OOtES! .. ................. 

i · .... 01·········· ... GET AOOPfS! .. 
.. OF WORKt. .. 
.. AND 10.1.11 E.ll .. 
.. DATIo .flEA .. : .... :~~~!~: .•.. : 

i · .... Ft·········. :!i~~~~_._._~:: 
.. BUilD P-CODE .. 
.. flUI: OVER fLO," .. 

: ••••• !~!:: ••••• : 

i 
••••• Hi •••••••••• 

: i£~ R .bllt : 
: I:~f TAO: 
.. If ED" ......... . .... 

i 
: •••• K 1 ••••••••• : 

:OVtB~L8aE" l~ollc: 
: COUNT : ................. 

.. • i .... 
: .:!.: 
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. ... . , : .:!. : 
x .' . 

• ''2 •.•• :.: .... 3 ....... :.: 

.'INDEPENOENT'. NO .... SVC 36 .. .. 
'. OVEAflO" •••••••••• x. '" FREE OATA .. .. 

'. PFiESENT .' .... TFIACK .. .. 
'..11 .. *If RECUIAED* .. ' .. ' ................ . 

.. YES 

i 
•• ••• 81.· •••• • ••• 
• SAVE AOORESS • 
'IN SEfK/!fAACH • 
• AII.EA AS LAST • 

:Rtc8~~JI"~~8tE 5S : ................. 
i •••• "'2 •••••••••• 

!.!.;~~:~~~.-.-~~: 
• I,lPOATE FlHOAO • 
: AODFlE5S : ................. 

x . '. 
F2 '. o' END '. 

.' Of INOEP '. NO • 
'. OVEFIFLOW .' •••••• 

'. E)TEHT .' '. .. 
' .. ' • YES 

: x ••••••••••• 
IJHANEOf i ·····G2· •• ••••••· • MOVE liE NT • 

• ROI'I' 
• 5 flEA TO • 
• SEARCH' : ....... ~:~~ ... : 

i 

i 
•••• B) ••••••••• 

• II.f:TURN TO • 
• CALLING " 
• .... :W!l~l .... • 

i ··· .. F3.··.···.·. 
:!;~~~~~l_._.J~: 
• BLO CHAIN TO • 
• WRITE EOF FICO' 
:.1~.~~~~.::!: .. : 

, • •• ··G)···· ••• ·•· • SET RCO TVPE • 
• AND OPEA:AT ION • 
• INOICATCFI TO • 
• WRITE DATA • 

: •• l~.:lW!:l~ •• : 

i 
• •••• H) •••••••••• 

'IJHAIOOP E",' 
• •••• lil •••••••••• 
•• SVC 36 •• 
• • FREE DATA •• 
•• TIIACK •• 

. .-.-.-._-.-.--. 
:.:~:.:~:~::~~:.: 

•••••• : .. ~~C;ls¥An" : 

: .... i:~2:~ ..... : 

X 
•••• ~2 ••••••••• 

• R TURN TO • 
• ALLING • • ..... ~~n~\ .... • 

• ••• ... 4· •••• •••• • ISA" ... 00 • 
• MOVE • 
• .. ~~~:~~!l~i .... .... 
'EP' • 
• B3 '.'!C. · , . •••• X 

IJHCNOVE ." 
8" III. 

" ' . • :~tlYTEf'f.n RE':.~~" 
'. I4()VEO .111 

'. .' ' .. ' 
• vF5 

tJHCRE5T i ·····C4 ........... · 
• CALCULATE • 
• NUMBER OF • 
• I\YTES TO RE • 
• MnYEO ""!~IUS • : ...... ~~ ...... : 

rJHCTSEP i · .... 04.······ •. · ."'OVE RE"'AtH!~I;, .. 
• POPTf{1N OF • 
• fiELD TO • 

: .. ~~~~~li~~: ... : 
· . 
• Xo •••••••• o. 

i ····EIt ••••••••• 
• A:ETuPN '!n • 
• C"'LL 'N(; • 
• .... :~~!l~~ ..... 

•• .... 5 ••••••• • • 
• , ~AfoI ADO • 
• CAlCVLATE • · .. ~~~:~~!~~~ ... ' 

1 J"CIIICAL i 
• •••• R"' •••••••••• 
• CALCUL""'E • 
• VALUE Of • 
• oEl. r>1)INTFo~ • 
• "'NO "1)0"'0 • 
• ~ASE AOocESS • . ............... . 

! J"iI"Lr;UT i 
·.···CS·········· 
• "lOYE lOr, • 
• UN1 T NUjlll~o • 
• "'NO~" TO • 
: SEEK "'0011 : . ............... . 

. " 'SHOD "'ACRO D"QA,.eTER 
()OTfO~. THI<; DE(!<;ION 
onES NI)T APPEA" 1N ... N 
"'S<;E""'lY lIST1"'; 

····f .. •··••·••· • 1 ~ ..... ADD • 
• INPUT/OUToUT • 

• .. ~~~:~U~~ ... • 

; 
!JHCE1((O ••• 

: •••• flt ••••••••• : o.FS •••• 

• MnVE LnGICAL' NI).' HOln '0 
'UN'T NUMBEP TO ·K..... ..... "'YI'<; .' 
• «B' '. '05 .' · . .... ••••••••••••••••• '0 .' 

X ·.·.·G4 ..•••••••• 
• STOPE CELL • 
• NU~BER!N • 
• SEEK/SUPCH • : .... :::::= .... : 

• YES 

, ····*CS······.··· ::~~~~~L._._~~: 
• ;,ET LOG UNIT • 
• NO. USINf. III • : .... ~~~t: ..... : 

· . ••••••••••••••••••••••••• x. 

•••• HIt.······.· • IS",M",OO • 
'BU!LD TI ENTRY' 

• .. ~~:~~!l~~ ... • 

, 
".H" •••••••••••• 

<;vc 0 
EXCP 

• •••••••••• x. 
IJHAOI'ITQ ic •• ·.·JIt.· ••• ••·•· 'I«JVI! TRI( INDEX' 

• IIOoPESS"'O • 
• SEEK/SEIIPCH • : .... ::::!! .... : 

i 
•••• ·1(4 •••••••• •• 
• SET II • • 

:'ND~~'liO~~:~fow : ..... : 

t .... ::::: ..... : 

i 
• ••• J'l ••••••••• 

• OETU'lN TO • 
• C"'LLING • 
• .... :~~~l~t ...... 
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···· ... 1········· • ISAM ADO ... 
... UPO liNK flO • 

• .. i~!:~~I!~I ••• • 

i ••••• c I •••••••••• 
... SET RCO TYPE • 
... '&"'0 OPEltiTlON '" 
• INOICATOR TO '" 
• READ DnA 'teo '" 
: •• !!.:~~~l!~2 •• : 

, ·· .. ·Gl····· ••••• 
:!~~:~~!:-.-.- ~~: 
: ~~n~~" : .....•....•...... 

....... 1.1 •••••••• 
• SET Rev T.... • • "'8 9'tR"jo •• : lc..h~ rata° : 
: •••• :1~:2 ••••• : 

IJHAOflW;O i 
: •••• 82 ••••••••• : 

:SE:e ~rR£Nn~N.ll: 

i. .. ::::::: .... : 
ix ••• 0 •••••• 0. 

IJ ....... ZO • eo 
C2 

•• e, 0- CYLlNOEo *. NO 
eo O'tERFlOW •••••• 

•• SPEClflfO.* eo ,_ 

' ... 
• YES 

••••• J ••••••••• 
'" IS .. M ,1,00 .. 
• C"Le. TUCKS • '" •. ;~::~U~!_.· 

, 
IJHAOOtd ot. 

ttl *. 
0* eo •• •• 8 ........ -. 

•• RECORD "'. NU ." ETUPN TO ... •. ~J48~:,,~.,U,~. 0* •••••••• )1: i~b\ l~~ : 
*..* ••••••••••••••• 

*0 •• 
• YES 

i : •••• '3 ••••••••• : 
• SUSHI.CT IlNE • 

•••• F~O~ RE ..... INING • 
• M.J~IlER Of • : .•.. !::;~~ ..... : 

I JM.CfPO .'. IJ H.CAO)! .... 
03.. 04'. .... .... 

:····)(·:~~f;:!\fi:tlt~::.~~ ...... )t.::. ~~f .::.::~. .... .... '0 •• •• ,. 
'YES .ttO ..l •• .,,'" . 

• • "1' 

i 
.. : .. 
'Ef • 

'. "'l' 
T JHSEIt 2M 

it •.... F2·········· 
:~~Ef~i~~\AWOF: 
: S""f .HA : ................. 

:.: •• Jz ••••••• :.: 

: .. x: : FJUA2:U : : 
:.:l~.:ii~~:~~:.: 

·····f3.··.· ... ·. • 'WVt: lAST • 
• INOfPENOehT • 'OvEP:FlCloi IIE'ORo­
• AOOP:ESS TO • : ••• ~:~i.::U •.• : 

i ...•. F3··_·_··· 
::~~:~~_._._1: 
• r.n NEW .. 
• INOEPt:NOENT • 

:.~~~~.:;£.:f~.: 

, 
: •••• G) ••••• --: 

:OF ~f~Drl::~=NT : 
:OVEIitFlOW TRiaS: . ................ . 

x :-""'J3 ••••••••• : 
':OYEU[&.'~tOR; 
: AODltESS : ................. 

. . 
• x •• , ................................ .. 

IJMSEP2 

1JHACOY· ;; 
: ..... G4 •• _ ••••• : 

: ~gT ~;~OV~; : 
: l!MI; FtF.lO : _ .............. . 

•••• "0; ••••••••• 

• ... ~ .. lO/) • 
• r;ET ercD 60CO • · .. ~~::~~;~~~ ..... 

! J'iIlCl T! ~ 
• ..... ,~o; •••••••••• 
* ';'''T lAST • 
* DD '''I' flATl • 
• O"C"DO • 
: Af'lOI'I=.'SC; : . ............... . 

; 
: •••• r. ............ : 
• r;ET If'll)''''So; • 
: rF CIl(.D : · . . ............... . 

i 
• ••• 1'1 ........... . 

• "ETU"'4 Tn • 

: .... :~~i;t ... : 

• ••• F.., ••••••••• 
• !(llOl "'00 • 
• "OYf OO!NTFQ • 

• .. ~~~:~!l:~ ... • 

!J'"IU41 i .. _ .. ., ............ . 
• .. .,yF ttl-BYTE • 
• of!T ~TEIit FItO- • 
• !JIot~CT1'" Ta • :,,,0'" lL +8H.F'flEN: . ............... . 

, 
•••• r; ........... . 

• ~ETIJDN T(! • 
• elUINt; • 
• IItf1UT1NE • ............•.. 

!J"tACIJDIt ~ 
••••• J ............ . 
• "Oil Ofl4F. TO • : ·~!;ln~TA : 
: ..... ~=:: ..... : 

, ····..:5········· • IItETUON Tn • 
• Co\ll IN!; • · .... :~~:~:~ ..... 
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Chart EK. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 4 of 8) 

···· .. 1········· ... ISA,II ADC • 

: .. ;~2!~~I!~1 ... : 

IJ"ULOI i • • •• ·81·· •••••••• 
... GET ADDRESS ... 
... OF celli ... 
... 8ullt A"EA ... 

:.~:.~::.:::~: .. : 
TJHClOPX i ..... , 1·········· • GfT DATi OR ... 

... TIC POINTER ... 
'" fPOM 8U (I. CfP ... 

:.~:::~.~~~: .. : .... . · -. '" Dl .... x. - -. .... . 
IJf<CTICR )( ·····01·········· '" (jET AOOJ/ ESS ... 

'" FiElD FO~ TIC ... 
... INS TRue TlON ... 
• OR rAT A ... 
... A'IEA ACORBS ... ................. 

; .- . 
El '. 0' .... 

.... 
- -: A3 : .... 

i . -. 
AJ '. 

YES •••• "EAD •••• 
." .. " ... SECTOR TYIIE .' 

'. (CW ,,' '. .' ' .. ' 
- NO 

x .-. 
ttJ ' .. · ,,' '" .YeS .' SECTOR '. . x.... AFiGUMENT .' 

'.FlflOO.' 
'. .' ' .. ' 

- NO 

i .- . 
C) ' .. · .' '. 

~~~~.:' S~H~~~S ':. 
·.CAlClJlA- .' 

'. T ION .' ' .. ' 
- NO 

; ·····0) .........• 
• .svC 15 •• 
• 'CALCUL ... T E •• 
• 'SECTOR •• 
• .... Flr, •• HUNT •• 

:.:~:~~: ...... :.: 
i 

0' liPS '0 Ne • 
: .. ~'1····0:···: 
.ARGT' 

to TYPE Olf "0 .............................. x. • I OR' -. '0 ._ 
'0 " ... YES 

; 
0'. ,'0 

f 1 ..... Fl " o. ..... 0'" o. .... 't'ES .' DEVICE '0 NO •.•. 'U/el .•.•........ n.~?~~F~;~~O!~ .••••. 
to.' '. liPS .' 

..... ' to .. ' 
... NO ... VES 

. . .x ••••••••••••.•••••••••••• 

i 
: •••• Hl ••••••••• : 

... PUTRPS ... 
OP-COOE 

: .... ~:.:~: ..... : 
; 

••••• J I •••••••••• 
• PUT • 
• "" fNGTt' VUUE • 
• OF 1 • : .... ~:.~~: ..... : 

i 
••••• 1( I •••••••••• 
• SET COMMAND • 
• .cHA IN INC FLAG' 

L .• ::.~:.::: .. J 
.: .. 
: .:!. : 

: ... :.... : .... : 
i . 
••••••••• ... x. 
• X .IJHCSTII:E .'. 

Fl '. STO!tE OAT A. 
..... U ADDRESS'. 

'. AND Oll-COCE •• 
'. IN CCW •• 

'. .' ' .•. ' 

i 
• •••• H).· •••••••• 

: sa=!Ta"'t~ : 
: CCW • ................. 

IJHC!!IH98 i 
..J] ••••••• 

• TURN OfF • 
• on ... ANDIOR • 

• COJIIMAf'IID CHN ING • 

'. !!:.!:.:': ••• 

I JHCE9Q X ..... )() ......... . 
• UPDAT E TO • 

: ~~~tR~I~8~~ : :. .... :::~: ..... : 
. ':", 
: .~:.: 

. ... - -: .::*: 
i .-. 

"'4 *" o· '. .' END OF *. NO 
• ••• ST~~=G ••••••• : 

'. .' . 
··.·~fS • '!". 

: 01 : 
., .. 

; ·.··8410 •••• • •••• 
• flETlJPN TO * 
• CAllINt; .. 
• .... :~~!l~~ ...... 
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Chart El. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 5 of 8) 

'JHACO TI~ x ·····8Z·····.···· • ,",O'-E HIGH • 
• RECORD NUMBER. 
• ON PR'"E OATA • 
• TRAtl( TO • 

: ••• ~H.!!~~~ ••• : 

; . '. (2 f. o· •. 
•• ~HAREO *. NO 

•• TRACK of .0. o. 
*, •• . , .. .... 

• ns 

; ...•. oz······.··· • MDYE HIGH • 
• QECOPD NUMBER. 
• ON SHAREO • 
• TIIACI( TO • 

: ••• ~!~.l!~~~ ••• : 

.. :." 
: .:!.: 

.... FZ.······ •. .. IS"~ ADD .. *. I TE ('VfFt EOF .. 
.. •• ;~~~~~!l~~ ... " 

; 
I JHACPOI .'0 

Gl o· -, 
YES 0* UNBlCCKEO '. 
0 ••• 0 Q:ECCROS .' 

'. ,* 

... :.'.. .", "::0' 
: 1.10 : .... 

; 
: •••• H1 ••••••••• : 

.. "C'IE All .. 
*PEOUIREO VAlUES' : ... ~~~.::::: ... : 

· ... '3········· .. ISA~ ADO • 
-SET UP oOINTER. .. 

.. .. ~~~:~!l=I ... " .... . · ' . .. 83 -oX. · '. .... . 
JJHAENT x ···.·63·········· .. MOVE 'HR' Of .. 

.. FIRST PRJ""E .. 

.. OAT A R ECOAO • 
-IN CYLINDER TO .. 

:;~i~~~:~~.:~~ •• : 

; ·····e3·········· • SUSTI!ACT ONE • 
• FFlO~ S e'AII:Ck • 
• ADDRESS • 
• P:ECOIl:O • : ..•. ~:2~: ..... : 

•••••••••• X. 

i ····03 ••• ··•· •• • AETUQN TO • 
• CALL ING • 

• .... ~~~l!:~ ..... • 

.·.·.E3 ••••. ··· •• 
:!~~;~~~l_._.~~~: 

••• X.SUILD COl C,",UN. 
• TO ,"RITE CATA • 

: .... :i;2:~ ••••• : 

; ·····F3·········· • SH RCO TYPE • 
• AND OPt::IIAT ION. 
• JNOICITOIi TO • 
• lojllIT E OAT" • 

: •• !~.:;;~l:~~ •• : 

; ·····Gj·········· :~~~:!~~~_._._i~: 
• EXC", WA IT • 
• ANO TEST • : .. :~~.~~:~:i ... : 

i 
••••• H3·· •••••••• 

!~~~:~~~t.-.-~~: 
• AUO ('.'liE TO • 
• PRIME tAT" • 

:.:~;~~~.;2~~! •. : 

...... . . 
: A~ : .... 

IJMAlH ~ 
• •••• A~.·.··.· •• • ", .. ove <;EEI< /lOOP' 
• C((MMP, !~ITO • 
.COUNT f' flO ~"P. 
• PPfSfNT ({IF • 
! ••• :i;~:~.!~ ... : 

; •• ·.·Elt····.····· • SET pcn TY!'E • 
• AND (lPEP.II,T!orJ • 
• lfolOl(ATE"P TO • 
• WPITE OATI\ • : .. l~.: i~~::~~ .. : 

i .. ·.·(,4·····.···· 
:~~~~~~~~-.- .-~~: 
• ADD (I"Ie Tn • 
• PPIJ11f OAT." • 
:.~;;~: ~.~~~! •• : 

:x .......••.....•..•...•.• : 
i ····J3········· • RETUIlN TO • 

• ("ll ING • 

• .... ~~U~! .... • 

...... !I ••••••••• 
• t "'Alii AIlI) • 
• t:ofT It"Y,"T" • 

• •• l~2~~~U:~ •••• 

! J'"lACfIlP ~ 
••••• '1'5 •••••••••• 
• ~IJVI; ItEY OJ' • 
• l"~T Reo C''' • 
• DO.lte I"tATA • :. ... ~:::::~ .... : 

; 
•• • •• e ........... . 
• "OVE ll)-BY"Tf • 
• DOl NT.,,, Til • 
• pQ!IIIE OATA • 
• T""(I( TO • : .••. l~~:~:~ •... : 

, 
•••• n'S ••••••••• 

• QFTUQ~ TO • 
• C'lLl'trtr. • 

• •••• :~~!~~~ ••••• 

····EIj···.····· • ''''Alf 101) • 
.F~O". 1(1"" ""TA • 

.. •• ;~~:~!l:~ •••• 

, J"'AI\~'-if i: 
: •••• F'S ••••••••• : 

• 'N'T!UI ZE 
• IlOfr";! 'jT~1I:" • 

: .... ::.::: ..... : 
!J'"lJ\A44 it: 

....... 0; •••••••••• 

• "SU'iHICT • 
• 7~'" ~DOIII • 
.NU"~EII t)F AYTF<;. 
:TI1 "IE E"((HA~r;F.O: ................. 

! J'"''''''' ~ i 
: ••• ~'j ••••••••• : 

• f~(HANGE • 
• Twn 25f>-SYTf • 
• A"F A~ • 

! ....••••. ~ ...•• : 

! JHAA45 i 
••••• J'i •••••••••• 
• 0\01) 2"lr; Tf\ • 

• • "IIJIIiI"'EQ!1f • 
••••••• "IYTE .. TO fiE • 

: ... ::~:::!: ... : 
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Chart EM. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 6 of 8) 

• •• • ... 1 ••••••••• 
.. ISAM ADO .. 

: .J~2:~~!!~L .. : 

IJI-IAIOOP i ·····&1 •• •· •• ···· :~;~~!:~:_._._i~: 

: extp : ................. 

.... 
- I 'Ext 
" .. ~ 

. ........ .. 
.WAIT' 

~~ ... ' 
IJI-U.I0PH i ...• ·82··.· ....•. 

:~~~~~~~-.-.-~:: 
.. ExtP ANO .. 
: HeLD : . ............... . 

. . 

.x ......................... . 

, 
01 0

' ",. 

.' ". 

.... 
: 02 : .... 

iJHACITX i: .· •. ·02····.· ... · 
.' EOf to NO :!~~~~l~._._._~~: 

*0 SENSED .to ••• • ... 00 OIiE TO • 
: PECOIIO hUM8EP : *0 .' ... .' '0 .* .. YES .. : .. 

*EE .. 

.. . ~:' 
................. 

.. IJI-ICERA.T ; IJH~~JltEl.! •••••••• 
:!~~:~~~!-.-.-~~: 
• I4()OlfY CCW .. 
.. CHAINS If .. 

: ••• ~!;!~l:~: ••• : 

; 
I JI-IAC ITI 0*' 

Fl *. 
0' *. 

·····EZ··· ... ••• •• 
• MovE UPDATED • 
• COUfoT FRCfIII • 
• SEE~/SfUlCH • 
.. ... OOllf SS TO • 

: ••• ~!~ .. !~~~~ ••• : 

lJUN8lK i 
•••• .. Fl •• •••••••• 0_ FIRST '0 NO :!~~~:~t_._~~: 

•••• T~~~sroF ••••••• : • wRITE OVEA • 
: fOF PECORO : 

'0 .' '0 0* 
.. 'l'ES 

; ···.·G ••••••.•.• 
.. REt ATE" 
.. Of" 
U.f[ EFT OJ\* 
*TAK LAST .. 

: •• tf .... ~~2: •• : 

.. : .. 
_fA .. .... ::* 

IJH,IIoRM7 

.. : ... ................. 
: OZ : .... 

i 
••••• (;2 •••••••••• 

~~~~~ ~~~-.- .-~~: 
• "'RITE NEw • : .. ~~:.:~~~:~ ... : 

, .-. HZ •• .. .. 
NO.. HOLD '. 

••••• aVES •• 

, ..... 
• EE • 

.. .. .. .. 
' .. ' 

• VES . . ::. 
IJHSER2 , 

••••• J2' ••••••••• 

:.! ~~!~~~-.-.-~~: 
• GET lOG UNIT • 
• NUI"I8ER USING • : ... :.~~:~~: .... : 

,.: .. 
'EF • ... . :1· 

I JHSEIIZH 

• ..... ,3 ••••••••• 
• ISAM "DO • 
• EOF • 
• .. l~~:W!!:: •••• 

IJHACfOF X ·····tU·········· :!~~:~~~~-.-.-;~: 
• ADO 1 TO LAST. 
• '0 REtOIlO NO •• 
:~~l.!~t.:~~.J~.: 

. ................ . 
• ISAIoI AOI'I • 
• UPO"'TE • · .. ~~::~~!~~~ .... 

IJHACUPO i ·····S"'·····.···· • GET HIGH • 
• RfCQPD J<tUIoIBER • 
• ON PRIME • : .. ::::.:::~~ ... : 

!~"'(UIJY X ..... " ........... . 
• r,ET Hlr:H • 
• Itf(IlRO ~~8E •• 
• Off nVEqFlOW • :. .... ::::: ..... : 

i 
. . 
• •••••••••••••••••••••••• x. 

••• TJH ... tDDF 
(3 •• • •••• C ........... . 

•••• .IJHt6l01 EK. •• EOf •• NO .-.-.-.- __ • __ ._. 
•• 10 ON NExT .......... X.SUILO CCW CH ... ,N. 

•• 1 RACK.. X. '-n '" ITE .lJfW • 
•••• • EOF RECOP.O • .. .. . ............... . 

• YES 

!JHAA19 • 
IJHACACH X ·····03·· ..... · .. .AOJUST en !NDER. 

• NO. IN • 
• SEEK/S UIICH • 
• AOOR TO SK!' • 
• YTOe • . ............... . 

IJHAA17 X ·····E3···.··.· •. 
:!~~::~~.-.-.-;~: 
.GET POINTER TO • 
.fIIlST DATA RCO • 

:~:.~!~.~~~i.!iln: 

IJHU16 i ·· ... fl···.· ..... • 1 JHlCUPO eM* . -.-.-.-. -. -.-. -. . 
: GE~~~~U i~f : •..... ................. 

•••• G3 •••• ••••• 
• IS ... M ADO • 
• kEV PAtOING • 

• •• \~2:~U~i ••• • 

I JHAJZ9 i ...•. Hl.·······.· • GET PTEII TO • 
• fIRST POSITION. 
• ... fT Ell KEV IN • :. .... :~::~ ..... : 

; .- . 
•• J3 •••• 

•• KEV •• YES 
•• IN WOIlKL ••••••• 

•• PADDED •• .. . . .. .. 
- NO 

i •••• 1(, ••••••••• 
• EX IT TO • 
• ,"OOIlESS IN • 
• REG 8 • ............... 

; ·····04 ... ·····.· • SET peo TYPE • 
• AND OIlEIlATION • 
• INDIC ... TO' TO • 
• NP lYE DATA • : .. l:.:~~~l:~~u: 

, 
·····E"'·········· :!~~~!~=-.-._i~: 
• ExC't Pf"'O • 

i. ... :::::: ..... : 

; 
• •••• F"' •••••••••• 
.UHCMC ... l EH • . -.-.-.-.-.-.-.-. 
• GET lOG ~IT • 

:..:~=~U::.: .. : 
i • •••• r,"' •••••••.•• 

:!~~!~~!-.---~: 
• TEST fOP. • :. ... :::~:: ..... : 

; 
:.: •• H ..... "' ••• :.: 

•• sye 36 •• 
• • FREE 0"'''''' •• 
:: TPACI( :: . ............... . 

• ••••••••• X. 

, ····J4·.···.··· • 'l.ET~N TO • 
• CAlL tHG • 
• .... ~~~!!~~ ••••• 

tJ~U13 X .····C .. •··•••·•·· • Pili N"! TO • 
• NFXT FIelD • 
• 1"1 RCO 10 TC ••••• 
: ftE UPO.t.TEO : . ............... . 

····EIi ..•..•••. 
• I'I;A'" ADD • 
• ... or> RECORD • '" .. ~~2:~~!~:~ ... • 

. . 
ox ••••••••••• 

I JIoIAA14 i 
: •••• FS ••••••••• : 

'" ~OO ONE TO • 
• IIfCOJtD 10 • 
: fJElO : ................. 

, ·.··r,5.··· •••• • 
• ItF"TUIlN TO '" : .... :2r.!=~ .... : 
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Chart EN. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 7 of 8) 

•• •• ,1,1 ••••••••• 
.. IS"'" ADC .. 

.... . . 
: A2 : .... 

I 
: •••• AZ ••••••••• : 

! 1~8i=~u~'£~RD : : G~6 ~fl:tEII : 

: .. ::.:::~:.: ... : ............... 
I 

IJIot"CCBtI. .... I JHAFZ~ i 
·····8Z·········· B1 *. 0' to 

• :' D:~l"fN ':.~~ •. 
... COR E ADC .' 

*0 .* 
' ... * 

• YES .... .. · '. • (1 'ox. · '. .... .. 

• • a ••• 
: .::.: 

• GET POINTEII • 
• TC lAST • 
• PHYSICal • 
• RECOIIO COUNT • 
: •• 1~.:~;~1:~2 •• : 

IJ ..... 029 II • •••• '1 •••••••••• 
: GET 81.00 ING : 

L ••• :::::: •••• J .... .. · '. .. 01 '.X. · '. .... .. 

.... . · '. • OZ '.)1. • • .)1 ••••••••••• .... . 
IJHACLOP II tJHAPRET )I ·····01····· .. ··· 'GEl PTII. TO teE'l' • 

tiN WORKl AND le* 
• KEY OF lOG • : .... ::~~:~ ..... : 

I .'. 
El *. 0' KEY'. 

••••• OZ ••• • ••• ••• 
!!~~~!~!l_._._!~: 
• "ITORE • : ... :!~.!:~:! ... : 

EO .* IN WOtl:KL to HI .. •• *.. EO KEY IN .*0 ••• .... 10AIi EAl ._ .. : .. 
'EB • 
.... ~l' 

*0 ._ 
'0 .' 

• LO 

IJMAC2'i1 i •.... Fl·········· : !~!:'~~~~=-.-.-~: 
.. EXCG tOAR fAl • 
.. AND WORK • 
'LOGICAl PECQRt!'_ ................. 

I .••• ·&1.·.··· •••• 
:!~!:'~l!._._._i~: 
.. DETE"JlUNE IF • 
.. KEY IN .. ORKl • 

: ••• 1!.::22!2 ••• : 

I .'. HI t. 
0' *0 .. 

• ' KEY *. NO .. 
to '.ODED .'o.X. 

to .' .0." .. ;;: .. : ... 
:.::. : 

i 
·····Jl·········· 
• SUBTRAC T • 
• ONE FROM • 
• SlOCK ING • 
: FACTOR : ................. 

I 
••• I JHAB2~ 

K I •• • •••• KZ •••••••••• 
•••• • PAD KEY • 

•• ENO OF '. NO • OF NEill • 
•• BLOCK •••••••••• X.lOGICAl RECORD. 

•• •• • 1111 T~ x IFF I • .... .... : ............... : 
• YES . . : ... .. : ... 

: .:!. : : .::. : 

.... . . 
: A3 : .... 

tJHAf2'9 ; 
••••• A3··· •• ••••• 
• ~OINT TO • 
• NUT lOGICAL • 
• RECORD • : ... !:.:~~~: .... : 

I .'. 
83 '. .' .. 

. ... . . 
: Ait : 

IJHACOAK i 
:."' •• AIt"' •••••••• : 

• GET "LOCK INt; • 
: FACTOP : . .. "'."'''' .. ''' .... ''''''''' ."'.. . · '. '" B4 '.X. · '. "'''''''. . IJHACLOP ~ ·····B"····"'····· • t;ET POIN'TER~ '" 

•• END OF '. NO • TO I(lAP EAl • 
'. BLOCK •••••• '" AND WOPKl .. .' .. . . ... ' 

'YES 

I 
···.·C3.· •••• •••• 
'SUBTRACT lflli~~ 
:OF Thon~~ ;150 : 
• LAST LOGICAL • : ...... :~~ ...... : 

I 
••••• 03.· ••••••• • 

: t~iT~:fit : 
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Chart EP. ISAM ADD, RETRVE, and ADDRTR: Subroutines (Part 8 of 8) 
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Chart FA. $$BINDEX: Read Cylinder Index into Storage (Part 1 of 2) 
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Chart FB. UBINDEX: Read Cylinder Index into Storage (Part 2 of 2) 
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Chart FC. ISAM RETRVE, RANDOM: READ Macro, KEY 
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Chart FD. 
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Chart GA. ISAM RETRVE. SEQNTl: ESETL Macro 
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Chart GB. ISAM RETRVE, SEQNTL: GET Macro (Part 1 of 4) 
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Chart GC. ISAM RETRVE, SEQNTL: GET Macro (Part 2 of 4) 

.... . 
• ... •• RJifERE~ES 
: * ••• )1: ~fF~,'GFM .... . 

J.lttSBHl1 )( .... ·Cl·· •••••••• 
• ST R ECOItD. 
• AND'" : ...... i ... A T IOu.: 
... OTF ... ........ . ... 

i 
••••• El .... • ••••• 

:REGI~nIO~~ TO : 
... POINT TO SAVE ... 
: ARU : ..........•...... 

i 
: •••• Fl ••••••••• : 

:RUU~~lsu~~" : · . ................. 

i 

::::UfI=i:i:::: · . ............... 

i 
IJHSEOTR ••• 

A] e. o· _. 
NO.* HOLD .... •• • e o -YES ._ 

e. ."2 ._ 
o e. .* 

.... ~..... • •• ·;ES 
: .::.: 

x .•. 
83 •• 

•• e. 

••••••••••• 11: 
:JJHS2fOT x 

:.: ••• oCI ••••••• :.: 

•• SVC 36 " • 
• • FIIEf HELD •• :.: ... :::~: ... :.: .... . · .. • 8oC1 •• X. · ..... . ; 
: •••• 8 ........... : 

•• 10"RE'2 "'. NO • " GET TIIACK • 

; 
: •••• E2 ••••••••• : 

: l~ni~~t;~ a : 
• RECCP:O • ................. 

i • ···:H~:=·;o···. 
ePROBlEM PRQCRAM_ ................... 

I JHSCHNG i 
•• : .... '2 ••••••••• : •• 

FlEi~RCC" · . · . ................. 

•••. -:11 .•.•..••.• 
eo .* •• • * 

... YES 

i 
... •• 0] ....... ... 

.* '~Tt~~latE *. 
• JQMU2 ... · ........... . 

i 
.·E3 ...... . 

• S • ": TIE:. · . .. . ... 
i .•. 

F) •• .. .. 
: .. :~!.::. i§iliT .::. .. .. 

•.•• :0 

i 
: ...... 3 ......... : 

• GET iiRRECT • 

t ... !~:!:: ... j 
. . ••••••.••••••••••••••••••• xx: 

IJHSCHGI ••• 
Jl •• .. . . 

. :~!.:. U2&Afi¥ .:. .. .. .. . . .. .. 
·NO 

: ......... ::~.!JHSeHII 

:'IS: ... 

: tNOElI AOOR: : · . ................. 

; .•. 
OoCl •• .. .. 

•• EP,~fXT •• NO 
•• -YES •••••• 

•• ·1.2.· • .. . . .. .. 
• YES 

i 
: •••• f" ••••••••• : 

• SAVE TlO AAEA • 
: AOOP ESS : . ............... . 

i .................. 
: 8.. : 

o • . : . ..... 
: •.......... : 
; .•. 

GoCI •• • ••• .,."$ •••••••••• 
•••• .!J":XWftoI H,. 

•• HOLV •• YES .-.-.-.-.-.-.-.-. •.•. -:h ............. X: E~~:lK'ifCD~~ : .... . . .. .. . ............... . · o. 
l 

..... HoCI •••••••••• 
:!t.~~~L __ ~: 
• "CP, SUPC" • : •. :::~:.!:~:= .. : 

· . .X ••••••••••••••••••••••••• 

l ... K.. •• .. . . 
• :* Of ~icK .:.~ •• .. . . ...... ;;: .. : .. 

• ·cn • 
• t"HseH~ • OI.'JHSIIN6 .. :.. . .. 

·~O • ·.:1· 

222 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and ISAM 



Licensed Program - Property of IBM 

Chart GO. ISAM RETRVE, SEQNTl: GET Macro (Part 3 of 4) 
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Chart GE. ISAM RETRVE, SEQNTL: GET Macro <Part 4 of 4) 
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Chart GF. ISAM RETRVE, SEQNTL: PUT Macro 
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Chart GG. ISAM RETRVE, SEQNTL: SETL Macro, $$BSETL (Part 1 of 5) 
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Chart GH. 
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SETl Macro, $$BSETL (Part 2 of 5) 
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Chart GJ. ISAM RETRVE, SEQNTl: SETl Macro, $$BSETl (Part 3 of 5) 
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ISAM RETRVE. SEQNTL: SETL Macro. $$BSETL (Part 4 of S) 
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Chart Gl. ISAM RETRVE, SEQNTl: SETl Macro, $$BSETl (Part 5 of 5) 
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• _0 

· .•. . .. 
t.t4 •• H"i •• .... ... . 

•. ~~.:. ~¢U~~~ .:.'( ..••• ~~.:. l;~~ .: • 
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: .... :~::: ..... : 

· . • 11 ••••••••••• 

i 
: •••• J 1 ••••••••• : 
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·EE .. 

.... 
o 0 : .... : .... 
, ... ··14.·.· •... ·· • H. !Ttal !IE • 

• C'f'L tHOe" • 
• NUMBEP. FO~ • 
• NElli YOl~E • 
: ••••• !~.! ....... : 

, 
••••• 8 ....... ••• •• 
• SET SECOfo!O • 
.. C-BYlE 'TO .. 
• UPPER. l ''''!TS • 
• GET CU"PENT • 

: ••• :;~~U: .... : .... . 
o ' • 
• C4 •• X. · '. .... .. .. ~: . IJHSEXI )I 

rJHC~In 

·.··03 .. • .• •··· : U~~~I\~ST :~~ : 
• SUI'U)JT 1 NE .. ............... 

IJHSEOl i 
: •••• E3 ••••••••• : 

• tNITllllZE • 
• POINT EltS AND • : ... ~~:::! ... .: 

........ •••• X. 

:tJHSNXT i . .... f3········.· • GET lYlE • 
• FROfiI CURRENT • 

: ~~~Dl:fonlh : ................. 
, 
.'. 63 •• .. .0 

•• HAS •• NO 
•• lIMI'T BEEN ...... . 

•• RE,t.CHU: •• .. . . 
•.• ·;es •• : ••• 

: .~:.: , 
: •••• H3 ••••••••• : 

• SUIlRA§' • 
• ONE FA '" • :. ... ~:::.: .... : 

, 
.0. 

J3 •• .. .. 
.:. ~~ftE~ .:.~~:-. ·0 .• .. .. .. .0. -:0 •• : ••• 

: .::.: 

: •••• C4 ••••••••• : 

:up~~n ~~~ENl : 

: .... ::.~:: ..... : 
i 

••••• 0 .. •• •• •••••• • SET HR OF • 
: CV~~i~T E~:iK : 
• TO xtOCOl' • 
: •• It.:I~~1:~2 •• : 

i 
••••• E4 .. •••• ••• • : N~2n~Rr~~'~ : 
• TO CuPPEH'" • 
• OASO AOOPESS • 

: •• !:.!t~~1~!2 •• : 

; 
••• ·f .. • •• • •• ••• 

• RfT~N 'TO • 

: ... J~~!!5t ... : 

• •••• 0; ••••••••• 
• I SAIIII OJETIIVf • 
.. '''OUl • 

• .. !~;:~~rt:~ ... • 

!JHV,.f.T2 i 
: •••• ,,'S ••••••••• : 

.. r.fT .t.OO"ES-<; • 
: OF H)AltEAS : ................. 

; 
: •••• CS ••••••••• : 

• rtE'" lOORfSS • 
'" OF 10AREAl • 
'" (to."EA'" '" : .. ~~.:~~~:t~ •. : 

I JHli8l"" X 
: •• ·.O!'i ••••••••• : 

:A!)~o«nol~:t;H : 
: ADQIIESS : . ............... . 

; 
1 JHS6HllJ .-. 

F"i •• 0- .. 
•• "'Oln *. YES ., .:~~ 0.··· ... .. ,. 

. .. ! . ."'(1 '" 
•• B~ • 

.. .. 
o 00 

o 
, .... S81l0 

; 
• •••• /;'5 •••••••••• 

:!~~~!~:-.-.-~~: 
: EX~ECO:~AO : . .......... _ ... . 
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Chart HB. ISAM RETRVE. SEQNTL and ADDRTR: Subroutines (Part 2 of 3) 

···· .. 1········ .. '" ISAM II.fTflVE '" 
'" 8UILD '" 
'" .. i~::~~!l~~ •••• .... . 
....... '" J 
• E5 -oX. 
:..... i 

IJkS81lD ••• 

. " ISMOO MACR( PUAMETEtit 
OPTION. THI S DEC I SION 
ODES NOT APPEAft IN AN 
ASsefilSlY lISTING. 

81 "'. • •••• 82 •••••••••• 
.* "'. '" Sf T UP TO .. . * YOAREA.i *. us '" RflUAN TO '" "'. "'. "'. :~1~ .. * •• 0"' •••••••• xL ••• :~~!~: ... j 

• HO 

i ·····Cl··.·.·· ••. '" INITIAL Ilf '" 
: ifig; a ~"!£; : 
.. RUD/litR ITe .. : ...... ~~~ ...... : 

:x ..••....••. , •••• ·01·· •••••••• 
.. OU'lICAU '" 
.. SEARCH, TIC .. 

:ANOC~~~D'~=lTE : 
'" VfR OPEIUTION '" ................. 

IJHSttEIlE X 
• ••• *(2.· •••••••• 
• SET UP • • POIt.lEItS TO .. 
• SUlLO celli • :. .... ::~~: ..... : 

. ... . . 
: .3 : .... 

IJHCCIIIS i 
•• •••• 3 •••••••••• 
• INSERT AOOIIESS • 
• Of 10.RE"'2 .. 
.. 011 rO.R E.S IN • 
• qUO/WRITE • 
• ecw • ................. 

i 
: •••• 83 ••••••••• : 

• GET .DDRESS • 
• Of 110 .RU • : .. :~.:!.~::~ ..• : 

IJHS.OO i 
: •••• C3 ••••••••• : 

• CALCULATE • 
• ccw OATA • 
:.:!:~~.~::::: .. : 

IJHSDTST i 
: •••• 03-••••••• : 

• ACD :2 TO CCw • 
• DATA LENGTH • 
• FJELD • 
• IF REOUIRED • ................. 

i ····.El·······.·· '" TNSERT '" 

. . : ... 
: .:~.: JJH:~~~E3j ••••••• : 

'" COMMAND CCDe '" • • "'OYE DATA 
'" AND FLAG '" 
: BYTE IN celli : ................. ..................................... L.:::~::!:! ... : 

i ..... Fl······.··· '" SET DATA '" 
'" ADOftlSS FIELt '" 
'" IN TtC CCW$ '" :. ... :~.::: ..... : .... . . 

: G2 : .... 
i ••••••••••• x. 

. '. :IJHVSBl2 
Ct "'. . * "'. •• GET •• NO • 

•• CCW CHAIN ......... . .. .. .. .. .. .. 
• YES 

i . '. 
Hl •• .. .. •• •• Ne 

•• Tl •••••• .. .. . .... . ~;: :: ... 

i 
..... 1(1 •••••••••• 

:Sli¥~1t~2f~~i~T: r s~r~:r:~~w ~ : ................. 
.: .. . . 

.. 0", • ...... 

:.::. : 

··.·.c;2 
• PUT ·SK'TCIt 
.FJElO · .. 

. ... . 
T' . : 

: •• i!£!~! ••• = ••• : 

x : .... :'t!,.~!~; ••• : 
• CC 10 CP-COOE • 

: SEI~o:E~2w : · . ................. 
. . ... .' . .. !C:.::.!, 

: u : . ... 
i 

IJHVS8l1 ••• 
1.4 •• • ••••• '5 •••••••••• 

•••• •• "iVC 15 •• 
•• OVERfLOW •• VE S •• CALCUlATE •• 

•••• cc~ (~AIN ............. ": : A~~5;~tT :: 
•••• •• VALUE •• .. .. . ............... . 

• NO 

IJHVSBl 3 i ..··.84.· ...... · •• 
• PUT NEXT PP • 
.SECTOR .RGUfIIfNTtr 
• VALUE IN • 
• SECTO!! APGU14ENT. 

::U~~.:~~~~.l.: 

i 
••••• C4 ••• • ••••• • 
• OUT ADDPESS • 
• SECT~ .ltIGUI4EN". 
.FIELD NUIO,aEP, 2 • 
• IN READ • 

: .. ~~£!~~.~~= ••• : .... . · '. • 04 •• X. · '. .... . 
IJHVS8LIo X 

····~04 ......... . 
: SEC ~~: ~~~fOOE : 
• TN IIEAO • 
: SECTOP. (CW : . ..........•..... 

tJHS81 T1 i 
••• ··f4 .......... . 

: C~~T8nho : 
• Of fI EAD • 
• eeM TO 10 • 
: •• l:.~n¥!!~ •• : 

i ·.···C4 •••••••. 
• "VE A S OF. 

i 
• •••• 8'5 •••• •• ••• • 
• PUT SEC • 
!ARGV:ENT E : 

• A"~ • 
:~~\~~.. ..l.: 

.. : ... 
: 102 : .... 

; ••••• E5.·.·· ••• •• 
:~a!~:_._._~':!: 
: U~Elo:t"D : ................. 

i 
: •••• F'I_ ••••••• : 

• SAvE TID • 
: A~~',:g:r,UA : . .......••....... 

i 
.' . G'5 •• .. . . 

• WORk TO. •• FlflST •• NO 
: OA 5S : 

:.... . .. = .... ! 

X 
IJHSILUT ••• 

H4 •• .. .. . 
•• EXCP *. £XCo • 

•• OP RETLFN ........ . .. .. .. .. . ... 
• flfT 

i 
•••• J4 ••••••••• 

• IIETuP" TO • 

: •.•• :~~Ha! •••• : 

··:~~~~etU~.·····: .. .. .... 
• YES 

..! •• .. , . 
• • °1· . 

• ..... 
_G! • .. ~~. 
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Chart He. ISAM RETRVE. SEQNTl and ADDRTR: 

·· .... 2.·.· •..•• 
• IS'" RETllIE"£' • 
: sui~~~¥lNf : ...........•... 

; 
IJHSPUT2 ••• 

82 e. • ........ . 
• It e. • un • 

• :·ro ... ItU2.YES·:.~~ •••••• )(: 12 .. : 
eo ." • s. 

eo.1t • • 
eo •• • ............... . 

• YES 

I .'. cz •• 0- -. 0_ eo YES 

eo eo 0ur~.g" .•.•..... : 
eo .It 

e •• o :0 
I . ••••••••••• x. 

; ··oz······. · . • : l,iUttV:n :. · . ........... 
ic ·····E2······· ••• *IJHC.An EU .......... -................ 

• WAIT FeR. tiD • 

:T~~~'t~.EEC~RS: ................. 
; ••••• F2··· ••••••• 

'" ROVE CUUElrtT • 

: t~~:'UAlfH : 
• ADI)II:ESS • · . ................• 

IJHSOVfL ic 

::iiil~:i~i::r: 
:TO JI8Um.lH : · . ................. 

I.lHSZlDP X : ·*Hi······· . . ·,e,~Y HO ., : • .'~Fo.~.!m& ••...... · . ........... 

I 
:ij=sglt~·····~:: .-.-... --.-.... -
: ccSUl~~t" : 
'" TO WRITE tAU. • . ...........•.... 

i 
• •• ·.E3 ....... • •• 

: SA¥E l:gC:IU : 
: YF REQUIAED : . ............... . 

i 
• •• ··1'43 ••••••• • •• 
.1 JMCE.MT E E. .-.......... _-.... -
: EX~~lo~~nE : · . . ............... . 
..... : . 
:~8 ...... 

i 

. ..... 
ENT : 

ESS • 
ItCM: .. ... 

.. ··it .. ••••••• • II 111.1\1 T • *CAll H~ flOU?Ule-· . ......•........ 

Subroutines (Part 3 of 3) 
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ISAM ADDRTR: 

.•. .-. 
81 eo 12 e. 0- e. •• *. • _ .~y e. YES ... .'S e. ItO 

eo .YE •••••••••• x.. $U"QIlT •••••• 
e. *....* eo .* .. e o .* e o ._ 

-0 .. :0 eo .-;U 

rJ~ESTI.I i 
: •••• Cl ••••••••• : 

: u~dm : ..........•.....• . . 
• Ie ••••••••••• 

: •........... 
• ..... 11 •••••••••• 

• ! u,~!S". • 'I 1 II: ~ • 
: lAS II ~!fElt : ..•.............. 

IJ .. :i~:~I~t!·····::: • _._! ___ 4I-_~. 
: l'l~l'W~o : • .:i • 8. OT. • ................. 

••• f~.j: ••••• 
•• O~~G8T •• 

'. l.lrt. .' ....••...•. 

• ~~:$,~; ...... ~:: .--...... .---.-_ .... • '.fCK'''' • : .. ::.!::~:: ... : 

ix ••••••••••• .... - . : t3 : .... ; ··Jz······· .' . 
.. • T~RN f"" • •••••• * •• pu s" TeM ••• ........... 
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ESETL Macro 

.. .. . . 
: .::.: 

i .'. 
II '. .e * • o. IOA.I.2 •. NO 

eo .YE •••••• 
e. ... .* .. *0 ._ 

* •• e 
• YES 

• • •• 0] •••••••• 

• ~'fT 110 • 
• A •• ,n IN • 

•• •• ': .. :!!.* • 
: •.......... : 
i .'. 

1:1 * • .* * • 
• :* ~1' .:.~ •• 

*. .,' .* *. .-a •• _ 
eVES 

i 
••• .. '3 ••• ·.-··· · . . . •• IVi" •• 
• • f E HILe •• 
:: f&tK :: . ............... . ...... .. *J!..'" .X ••••••••••• 

t.· •• ····i .'. G3 * • • * * • • * .DON~'f' "' .. YES •••• -%11 .' ••••••••••••••••••• ; 
*. .-•••• :.0 

I JHSfllt2 X 
: •••• H) ......... : 

· ""~'f u... . • ft.! I TEA~ ... 

i ...... :.: ...... : 

JJ"!IU'! ..... : ....... : 

· '''mf ¥'''' • • p.£ 1ST 11:$ ... ... J-.~ ... · . ................. 
:x ....••.•••.•••.••••••••. : 
i .... ~~ ........ . 

: ·~:H~dc : 
• ••••• ii ••••••• 
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Chart JB. ISAM ADDRTR: 

····"1·· .•. · .. · • IS,," ADOJilTR • 
: GET ..... eRO : ............... 

i 
.e o .-. 

I I *0 82 *. 0- eo .* e. 0- RDONlV eo YES .* !'IPS eo NO 
eo -YES •••••••••• X.. SUPPORT •••••• 

eo ."2 .* eo .. * 
e o .. * eo 0* ··.·:0 ··.·~ES 

I JIoI$GETI ; 
: ••• Cl ••••••••• : 

: i:ns~i:~ : :. .... ~:~: ...... : 
i •••• *'2 •••••••••• 

• ~' !')P PTII; TO • eu R sA'le ""U • 
• N fliPS OTF • :. .. ~::~:::: ... : 

. . 
• x ••••••••••• 

:)1 ••••••••••• 
i 

:···:~l ·~S:···: 
• REGI ••• 

!""ti ITER! ...•............. 
i 

IJIoISGET .*. 

IJHSGET8 x 
:··s;8i:·~;::···: 

• • fteGI STEfl. $ • 

•••• 0. L •• !:::::::: .. J 

El •• • •••• E2 •••••••••• .* e. • INTERCHANGE • 
• :* "!'W\Y ·:.~!: ..... x: s!$P'U:,lT2NO : 

•••• "2 •••• : fi~~nn:?~ : .. .. . ............... . 
• NO 

: x •••••••••••••••••• ~ ••••• : 
Uf4SIiETl ;: ...... fl·.··· ... ·. 

:~i~l!~!~_._._~: 
: I~AT~UTPJ~S : 

: ••• 2!:.!~l\; ••• : 

i 
• ·Gl·· ••••• 

•• SWUlH ... 
• TO INDICATE: GEl. .. .. !::~!: .... ' 

; .•. 
JZ·. • . : ··:e"~~3.,···: .~?x: 

• 0 RECORD o. 

GET Macro (Part 1 of 4) 
.... . . 
: .::.: 

i ... In e. 
•• ··AEth~OS·· •• NO 
··.J=ofi~~o .•.•... : eo ._ 

eo 0* 
• YES ..: .. 

·JE • ·.:r 
JJHS&111Z 

i .•. 
C] •• 

NO •• ··IOAREAZ·· •• 
•••••• -YES •• 

•• .A2 •• .. .. .. o. 
• YES 

.... . . : u: .... 
i .•. 

A4 •• 
•• F'_Sl •• 

•• RECORD •• Yf S 

••• • PR8U~~En •• • •••• : .. .. . ... 
·NO 

IJHSWmo: ~ ·.···C ... ·••••.•··• 
• "oPess • • SAV§ RECf'tI:D • 

• I I1HR) • :. ... :~:.:~: .... : ..... . 
• • .x ••••••••••• 
• 0'" •• X. 

. i • ••••• i 

.IJI1SREOO ••• IJI1SPrIOHT ••• 
OJ •• 0'" *. •• '*. ••• • 

o. -REVIOJS •• YES •• END Of •• 'ff=S 
•• RECORD IN •••••• •• "."CIC •••••• ·.OYEAFLOW •• "'. •• 

.. :~:!:~. ..:.. . ..... ~. ..! •• 
• • .JE. •••• .X • 
••••••••••• X: •• 8l· : •• "'.x: •• Al'" 

.: 0 MFEP5:tU IJH;:e;: i !JHSEf);P 

..El •• ~?GI .• JEaz :~j~sLH."' •••• ~:: 
•• ."lfIIE •• NO .-.-.-.-.-_.-.-• 

•• DA1" DEVICE •••••• .uPDATE C(I'PENl • 
•• Z3Zl.. .III:ECOP.D AOOPESS • .... . . .. .. . ............... . 

• YES 

i ····.f3·· ....... . 
• INITIALIZE • 
• STAIP • 
• UPPER LIMIT • : ..... ::.: ...... : 

i 
: •••• H3 ••••••••• : 

:u~~, ~f=I"~AP'; · . ................. 
i 

IJHSNO ••• 
J! •• o. .. 

... JO"'II:UZ •• NO ..... ·n~ ...... . 

i ... 
~4 •• ... .. 

•• H(lLD •• frrKI 
•• aYE! •••••• 

•• .A2 •• ... . . .. .. 
• YES 

i ... 
G4 •• .. .. . 

•• HEM ..... 0 • 
•• lP.ACI( •••• X. .. ... ... . . .. .. 

• yeS 
•••.•••••• x. 

i 
••••• H4 •••••••••• 

:!~~~=!~-.- .... ~~: 
• t()lD !NOEX .. 
: l'ACI( : ................. 

i 
• •••• J~ •••••••••• 

:!~~~=.!=---~: 
• HIllO tNOB .. .0 .. .. .. 

• YES 

.. .. . .... 
• YES ".a ••• : ..... :::~: ..... : 

i ...... 
: .:!.: 

......... ::! •. 
• ..IE • 
• 81. ... 

IJHStlTR 

: .:!.: 
i . .. i 

1Il3 •• .. .. . :.: •• 1(4 ••••••• : .. : 

•• 2 tit .. NO • 
•• AREA ...... X • 

•• PlltESE.. • .. .. 
••• ·;1'5 •• : •• '* 

: .~:.: 

: :flll:ir:I~~EX : : :.:. .. :::~: .. .:.: 
· . .. :::~ ......... . i . ..... 

: .=:.: : .::. : 

.... . . 
: .::. : 

; • •••• .,'l •••••••••• 
:.;~'O C~f,6£~;,; : 
.Ttl SEf.IC/U"'''CH • 

: .... ::~:::: .... : 
i . .... "', ......... . 

:~~~!!:\!~-.-.-~~: 
• -£.,0 ~I(", • 
: III:EcrmO : ................. 

; ... 
C' •• .. .. 

... 10,01;"'2 ... NO 
•• .YPS •••••• 

•• • ... 1 •• .. .. .. .. 
• YfS 

; . .. 
n'" •• 

. .. ! . 
.JE • 
• 1'0;. 

* •• 

..·::~~~:eE;· •. ~O . 
•• FRO'" •••• X. 

·.OVEllflOW •• 
• ... 'IE ... . . .. . 

• YES 

; 
: •••• E ........... : 

: C~~~E~~ 190 : 
: "'o:u 'DO'IES5 : . ............... . 

.. ! .. 

.J~ • 
•• o~ • · , JH ';F\H 13 

····ro'5.···.·· •• • IS ..... "ooRl11 • 
• TNOUT • 

• •• ~~l:W:~=t •••• 

TJIotSGElH X . ....... "' ......... . 
• ES"'A"llSt-I • 
• IIETUA. FRO" • 
• CCW 8UtLOEII: • 
: "'f\I~l"'~f~EVP : . ............... . 

i • •••• J, •••••••••• 
.IJHCXW'N H .... .-.-.-.-.-.-.-.-. 
• EXC". HOLD • 
: WAtT : . ............... . 

i 
•••• IC'l ••••••••• 

!c.,L~i~-~O~9tNE: . ............. . 

. .. ! . 

.Jf • . .:~ . 
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Chart JC. ISAM ADDRTR: GET Macro (Part 2 of 4) 

.., 
I SJI40D PAR,.,nER 
OPTION. THIS oEtl SION 
DOES ~OT APPEA" IN AN 
ASSEM8lY LISTH.G. 

i ••••••••••• x. 

..... 
:~~2: . 

IJt<SBI-!i3 i · ... ·81········.· :~~~1~2~~_._._~~: 
• "'ovE IIfCQRO TO .. 
: M!RII.. '''fA : ................. 

i .'. 01 ... • •••• 02 •••••••••• 
• It e. .. .. 

• ::. R~\Y .::.~~ ...... x:R:!flHlsu~~r4: 
e..* .. .. 

eo •• • •••••••••••••••• 
.. ytS 

i 
••• ·.el •••• ••• ••• 
.. A.fSTOP E .. 
• '~GISTER" • .. T POINT 0 .. 
: AVE AflEA : ....•............ 

i 
: •••• F 1 ••••••••• : 

.. RESTOAE USER .. 
:REGISTERS 2-'" : . . .••.............. 

, 
:-••• '1 ••••••••• : 

*lQ.lC USER IDII:U;* 

: .I~~ cmlas : ................. 

i .. ···:~l~:=·;o"· .. 
:PR081 EM PROGRA"': ...•........... 

; 
•••• FZ ••••••••• 

.. RETUJlN TO .. 
:PROIILE,. PROGU"': ............... 

; 
: •••• G2 ••••••••• : 

: RI68.1E~~" : ................. 

IJHSEOTII: ••• 
A] •• 

0* * • . ~~.:. ~~~ ":. 
". • ... 2 *. .* " .a •• " ".".~ ES 

: .::.: 
i .'. 

83 ". .* * • 
• " to"REAl *. 110 .. *. -YeS •••••••• *. • ... 2 X 

". 0" 
"". '~ES 

i .'. 
<:3 " • • * ". .. 

•• USING *. NO .. *. 10 .. 11:1:0112 0" ....... 
". NOW •• 

OJ. 0* 
" ... " ·YES 

i 
" •• 03 •••••••• ,," '~T I~~IH~E "" 

"" .. :~;:::: .. ,," 

i .' . 
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Chart LB • $$B01501: 15AM Open, Phase 1 (Part 2 of 2) 
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Chart NF. $$BORTill: ISAM RETRVE Open. Phas8 1 (Part 3 of 3) 
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Chart NG. $$BORTV2 : ISAM RETRVE Open, Phase 2 (Part 1 of 2) 
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APPENDIX A: LABEL CROSS-REFERENCE LIST 

ADDINCR MI COMP2 NF 
ADDINDVL LH CONTIN DB. GM 
ADD LOOP MI CONTINUE ME 
ADDROUT MI CREA TE DE. LI 
ADDUPT NB. NC CVTOCRTN NC 
ADINCR DH CVLHI DA 
ADLOOP DB. DD, DH 
ADUPDI DD 
ADUPDT DF, DH DASDCELL MG 
ASM DB DECCVL DE 
ASMC DF DECFLD DB 
ASML DF DECMST DE 
ASMS DF DEC REM MH 

DECREMNT FA 
DECTRK DE 

BLDER GL, GQ, JK, JP DISK CC 
BLDXCCWS DK DOlO MG 
BLKREAD GJ DOIT MG 
BMPRCD DA DUMSTRK FA 
BUILDER FB 
BUILDl FA, ME 
BUILD2 FA. ME END FB 
BUMP FA ENDLBL CB 
BUMPl ME ERROR NF. NG 
BVTEC L DA ERRTEST FB 

EXCP DB. DC. DJ 
EXCPROUT GL. GR. JK. JQ 

CALC MH EXCPWAIT FB 
CALLMSG CA EXIT GH. GN. JJ. JL. MH 
CCWBLD DE EXITOUT GH. GN. JJ. JL 
CHAINED FA EXITUSER MH 
CHCKST MK EXIT2 MG. MK 
CHKEND DH EXIT3 MG. MK 
CHKRTNCD NC EXTEND DE 
CHKSTAT MH EXTEST NF 
CHKUPLIM MJ EXWT FA 
CHKXTNT MJ 
CICHNW DC 
CISZOK DE FETCH DG 
CKFLD DB FILEADDR CA 
CKLSTK DE FILEMARK CB 
CKNXT DJ FINDNXT GJ. GN. JL 
CKPDDV LJ FINXNT BL 
CKPD2321 MJ FIRST FA 
CLARCELL ND FIRSTRD MJ 
CLOSEA NA FOUNDOF GK. GP. IN 
CLOSEDA CA FPDRTN LE 
CLOSERR MB FREETRK GQ. JP 
CLRDTFSW LJ FREEXIT GQ. JP 
CLRUVIS LJ FREEXITl GQ. JP 
CMCHNW DD FULLTRK MK 
CMDECR DB 
CMDUWR DD 
CMINWR DD GETADR DG 
CMKEV GG. GM GETDTFEX LJ 
CMNLOP DD GETID GG. GM. JH 
CMTBLD MA GETM MI 
CMTBLD4 MB GETMORE FA 
CMUPDT DF GETPUB LD 
CMllB DE GETRPT DE 
COMMON GG. GM, GP. JJ. JM GOTOEXCP GH. GN. JL 
COMPARE FA. GJ. GP. JM 
COMPKEY MK 
COMP! NF HLADUPDT DB 
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IDMVBP DB. DD IJHAHEAD ED. KE 
IJANRCID DN IJHAH29 EN 
IJBISRPS LJ IJHAIOOP EM 
IJHAASHF EL IJHAIOPH EM 
IJHAA12 EE IJHAJ29 EM 
IJHAA13 EM IJHANDWO EA 
IJHAA14 EM IJHANEDT EA. KC 
IJHAA16 EM IJHANEOF EH 
IJHAA17 EM IJHANOWO KC 
IJHAA20 EJ IJHAOBEC KC 
IJHAA23 EA. KC IJHAOBEG EA 
IJHAA25 EA. KC IJHAODNI EJ 
IJHAA26 EB. KC. KD IJHAOLOW EJ 
IJHAA26A EA. KC IJHAOMCO EJ 
IJHAA27 EB. KC IJHAOMTO EH. EJ 
IJHAA28 EN IJHAONGO EG 
IJHAA29 EN IJHAORFL EG 
IJHAA33 EL IJHAOSQU EH 
IJHAA34 EL. KE IJHAPRET EN 
IJHAA35 EC. KE IJHAPRMl EP 
IJHAA36 EC IJHAPRM2 EP 
IJHAA37 EC. KE IJHAPRM3 EP 
IJHAA38 EC. KD IJHAPRM4 EA. KC 
IJHAA39 EC. KE IJHAPRM5 EB. KD 
IJHAA40 EC. KE IJHAPRM6 EB. KC 
IJHAA41 EJ IJHAPRM7 EA. KC 
IJHAA42 EE IJHAPRM8 EA. KC 
IJHAA43 EL IJHAQUA EB. KD 
IJHAA44 EL IJHATEST Ee. KE 
IJHAA45 EL IJHAUNB EC. KE 
IJHABEOF EH IJHAWRKY EE 
IJHAB29 EN IJHAWRNK EE 
IJHACACH EM IJHAWTNK EA. KA 
IJHACADX EJ IJHCAAB EE 
IJHACBKI EL IJHCBH98 EK. FJ J IJHACBMP EN IJHCBLDl EK 
IJHACDBK EN IJHCBLD2 EJ 
IJHACDOF EM IJHCBUMP EG 
IJHACDTR EL IJHCCWS HB 
IJHACDUP EB. KD IJHCER EE 
IJHACDVP EJ IJHCERCA EG 
IJHACEOF EM IJHCERRT EE 
IJHACFLL EE IJHCEXCP EH 
IJHACGTO EA. KC IJHCE99 EK. FJ 
IJHACINX EE IJHCHKIN EE 
IJHAC ITF EM IJHCHRFP EG 
IJHACITI EM IJHCINDX EG 
IJHACITX EM IJHCINIT EG 
IJHACLOP EN IJHCLGUT EH 
IJHACLTI EJ IJHCLOPX EK. FJ 
IJHACPAD EN IJHCLOPI EE 

..) IJHACPDl EL IJHCMCAL EH 
IJHACTET EA. EB. KC. KD IJHCMOVE EH, HA 
IJHACUOV EM IJHCPLST EE 
IJHACUPD EM IJHCRES EF 
IJHACUPP EJ IJHCREST EH, HA 
IJHAC29 EN IJHCRES2 EF 
IJHADEC EC, KC IJHCSTRE EK, FJ 
IJHAD29 EN IJHCTICR EK, FJ 
IJHAEBEG EE IJHCTRDX EG 
IJHAEBLF EB. KD IJHCTSER EH, HA 
IJHAEFXD EB, KD IJHCWAIT EE 
IJHAEFXK ED, KE IJHCWATB EA, FD, KA 
IJHAEMCI KD IJHCWA TF EA, FD, KA 
IJHAEMCl EC IJHCXCOP EE 
IJHAENT EL IJHCXCOR EG 
IJHAETFL ED. KE IJHCXCPH EG, fh 
IJHAE29 EN IJHCXWTH FE. HA 
IJHAF29 EN IJHECONT EA, FD. KA 
IJHAG29 EN IJHELDR EF 
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IJHENDFL OM IJHSADKV GD, JD 
IJHENOTE EA IJHSBCKT GD, JD 
IJHERRA Ee, KE IJHSBHIN HA 
IJHESTLB GA, JA IJHSBHll GE, JE 
IJHEUSER EF IJHSBH12 GE, JE 
IJHFREEB FK IJHSBH13 Ge, GE, Je, JE 
IJHGETOK GF, JF IJHSBH17 GC, JC 
IJHIHRE2 AD IJHSBH18 GF, JF 
IJHMCLND OM IJHSBIH 9 GF, JF 
IJHMCMWR ON IJHSBH29 HA 
IJHMDADD DL IJHSBH3 GD, JO 
IJHMEREX OM IJHSBH30 GE, JE 
IJHMEXCP OJ' IJHSBHS GD, GK, GP, JD, IN 
IJHMEXMV DL IJHSBH6 GO, GK, GP, JD, IN 
IJHMEXWT OM IJHSBILD HB 
IJHMFRST OL IJHSBLKD HA 
IJHMFXSS OM IJHSBL TI HB 
IJHMIDPB DN IJHSBLUT HB 
IJHMINCR ON IJHSCHNG GC 
IJHMIXOA DL IJHSCNGI GC 
IJHMLEAV DM IJHSCOO2 GC, JC 
IJHMM2S6 DL IJHSEOT HA 
IJHMNDCK OM IJHSEOTR GC, JC 
IJHMNDTK DL IJHSER2 EE, FG, GA, JA, KB 
IJHMNWTK DL IJHSER2H EF 
IJHMNXCL DM IJHSER21 EE, FG, GA, JA, KB 
IJHMNXPK DM IJHSESTL GA, JA 
IJHMOKEQ DL IJHSEXI HA 
IJHMOKFL DL IJHSGET GB, JB 
IJHMOKLD OL IJHSGETB GB, JB 
IJHMPDTK DM IJHSGETH GB, JB 
IJHMROWR OM IJHSGETI GB, JB 
IJHMRNBP ON IJHSGET2 HA 
IJHMRSTR OL IJHSHERE HB 
IJHMRTRN OL IJHSINT HA 
IJHMRTRV OM IJHSKBKT FF 
IJHMSHRO ON IJHSKERR EP 
IJHMSPNT DM IJHSKEV GE, JE 
IJHMTINR ON IJHSMOV HA 
IJHMUNFL DL IJHSMVLN HB 
IJHMUPDT ON IJHSNEXT GE, JE 
IJHMWAIT OM IJHSNO GB, JB 
IJHMWRIE DM IJHSNOWT GB, JB 
IJHMZAPP DN IJHSNXT HA 
IJHMIIOA OL IJHSOTR GE 
IJHMIIOB OL IJHSOTRl GE, JE 
IJHOFFSK EP IJHSOTST HB 
IJHRCERC FC IJHSOVFL HC 
IJHRCERC JG IJHSPUT GF, JF 
IJHRDHA EP IJHSPUTB GF, JF 
IJHRECAL EP IJHSPUT2 HC 
IJHREGOT EG, KB IJHSREDO GB, JB 
IJHRERRR FF, KB IJHSRETB GS, JB 
IJHRESCH FH IJHSWKAO HA 
IJHRESCO EE, FH, KF IJHSWOR GB, JB 
IJHREXSL FC, FE, JG IJHSWORK HA 
IJHRFND FG, KB IJHSIEOT GE, JE 
IJHRNORM FE, KB IJHS2EOT GC 
IJHROVFO FF, KB IJHS210P HC 
IJHRPRNT FH, KF IJHVBLOC FJ 
IJHRREAD FC, JG IJHVBLDl FJ 
IJHRRGOT FG IJHVSBLl HB 
IJHRSALT FC, JG IJHVSBL2 HB 
IJHRSHRO FF, KB IJHVSBL3 HB 
IJHRSLPP FF, KB IJHVSBL4 HB 
IJHRSLTT FE, KB IJHVSBLS HB 
IJHRSOTT FF, KB IJHWTFSK FO 
IJHRSRCH Fe, JG IJHXCOR EG 
IJHRWRKA FH, FJ IJHXEPR DP 
IJHRWRT FH, KF IJHXRPS DP 
IJHRWRTB KF IJHXRPSO DP 
IJHSADD HB 
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IJHXRPS4 DP IJISEOV BA 
lJIAE11 AN 1J1SERF AM 
IJIAFG AN IJISFREE AF 
IJIAFS AN IJISFRM BA 
IJ IAFT AA 1JISGDL AK 
IJ IAFT A AN IJISGS AL 
IJ IAFT2 AN 1JISlCL BA 
IJIAFX AN IJISING AL 
IJlANT AM lJISJCK BC 
IJ 1ANTl AN 1JISK1F AL 
IJ1ANV AN IJISKIP AL 
1J1ANVL AN 1J1SK1R AL 
IJ1ARD AM IJ1SK1l AL 
lJIAWR AN IJ1SKS AL 
IJIBLD AJ 1J1SKSl AL 
lJ1CMC AH IJISKl AL 
IJ lCTL AF IJISLBK BE 
IJlCTLl AF IJISMlD BB 
IJIDIC AE IJlSNEF BB 

J lJIDUMV AB IJISNF AL 
IJ1DV2 AH IJISNIDl BB 
IJ1DV3 AH IJISNL AK 
I J IEOF AA IJISNRM AM 
IJIEOFl AC lJISNRMU BD 
IJ IEOV AB IJISNRTO BA 
IJIFLG AJ IJISOVP BE 
IJIFREE AF IJISOVl BE 
IJIFRM AB IJISOV2 BF 
IJIFXL AA IJISOV2&6 BF 
IJIGCH BD IJISPW AK 
IJIGET BD IJISREST AF 
IJ IGFTl BD IJISRFD AK 
IJlGNXT BD IJISRON AK 
IJIGSKB BD IJISRTER BC 
IJIGSKBl BD IJISSEOF AK J IJIGSKE BD IJISSF AK 
IJIGSKM BD IJISSTO AK 
IJ 1GTTT BD IJ1SSTRT AK 
IJIJCK AD IJISSWL AK 
IJILADR AC IJISTDLl AL 
IJILBK AH IJISTDL2 AL 
IJ ILOH AA IJ 1ST! AK 
IJlMXK AA IJISTK AK 
IJINCD AH IJISTKW AL 
IJINCT AE lJISTNR BC 
IJINEF AB IJISTO AA 
IJ INF IT AM IJISTRT AA 
IJINID AD IJ ISTT AK 
IJINRF AM IJISUBPS AA 
IJINRM AA IJISUID BB 
IJINRTO AB IJISVR AL 

J IJIOVCH BF IJISVT AK 
IJIOVP AG IJ ISVTl AK 
IJIOV2 AG lJISVW AL 
IJIPRT AA IJlSWC AL 
IJIRDV AJ IJlSWEOF AM 
lJlREAD AC, BB IJISWLL AM 
lJlREST AF IJISWLR AM 
lJlRNO AA IJISWND AF, AM, AN 
IJIRON AA IJISWRT AK 
IJIRTER AB IJISWTM BA 
IJIRZO AA IJlSXTFD BA 
IJ ISAF IT AM IJISVID BB 
IJISAFT AM IJISZER AM 
IJISANUL AK IJITIC AJ 
IJISASRO AM IJ ITICR AJ 
lJISBK AA IJ ITNR AD 
IJISCMC BE IJ ITOM AD 
IJ ISCTL AF IJ ITRHLD AA 
IJ ISCTLl AF IJ ITWRU AA 
lJISDV3 BF IJIWAFT AN 

292 IBM VSE/Advanced Functions LIOCS Volume 3 DAM and ISAM 



Licensed Program - Property of IBM 

IJIWFTR BB NONSHRD DA 
IJIWND AA. AF NORCOM FB 
IJIWRI AJ NORECFND GJ, GP, J K. JM 
IJIWTM AB NOREM DE 
IJIWT3 AB NORMAL GH. GN, JJ. JL 
IJIXNF AH NORMLTRK GJ. GP. JM 
IJ IXTFD AB NOSER BN 
IJIYID AB NOSKIP FA 
IJIZER AA NOTCHAIN FB 
IJRRGOT KB NOVERF DG 
IJUNBLK EM NTNDPK OF 
IL LEGID GG. JH. JL NWTKCM DF 
INACTC DA NXTRK DA 
INCCNT DB 
INCMWR DO 
INCR DB OFLOEXIT GH. GN. JJ. JL 
INCRFO OF OF LOOP GK, GP, IN 
INCRKEY CC OFLOROUT GK. GP. IN 
INDEX GK, GP, JM OFLOSAVE LH 
INDSKIP FA ORCCW DE 
INDXWR OB OTHERR OJ 
INICNT OA OUT DA. DB, DC, DE, FA. FB. MF 
INIT4 GK, GP, IN OUTRTN LB, MB, NB 
INPUT CK OUTRTNE MB 
INSERT CL OUTRTN2 NB 
INTCCW OF OUTl DA 
INTIWR DB OVFRTN LD, LE 
IOCOMPAR MC 
ISLOOP LD, LE 
ISSHRD DB PASS CK 

PCSW NC 
PDPOINT MJ 

KAPUT MF PDSCHAGN MJ 
KEYROUT GH. GN. JL PDSERR LE 

PDTOTI OF 
PDTRK DZ 

LABELSW CC PDUPPTR MJ 
LIMCHK DE PO lIB DE 
LOADALTR BK PGBN DE 
LOADDTF MJ PHASEI LA 
LOADONE CA PHASE4 LD 
LOAOPHAS LJ PHASES LE 
LOAOUP MC. NB PHASOT LG 
LOADUSER CB POARTN LD 
LOLIM MH POINT OJ, MH 
LOOP FA POINT2 MH 
LOOPOFF FB POINT4 MH 
LSTPRDAT MK PREAD NC 
LSTRCO OE 
LSTTRK OF 

RCDCAL OF 
RDEXCP OJ 

MISZOK DE RDLABEL CB 
MODOK ME RDLST OJ 
MOVE NE RELOCATE MG. MJ 
MOVEOATA CB RETRVE MC 
MOVEHR DA RETRVU NA 
MOVEIO FA RETURN OJ 
MSGRTN LA. LF. LI. NE RNOBMP DB 
MSGRTNE MB RNOOMP DO 
MSTHI DA RNUMB MH 
MTON FA ROUT MH 

RPSPHASE LJ 
RPSTEST LJ 

NDXERR LF RSETFP DG 
NDXRTN LF RSETTF DA 
NEXT GH, GN, JJ. JL RTNMON CB 
NEXTPHAS MH RTVI NH 
NOFILPRT MB RZERO GH 
NOFULTRK MK RZEROR GM, JM 
NONFIRST FA R21R GG, JH 
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SAVEFX BN STORES! Gl, GQ, JP 
SCAN MG STORKl DG 
SETADR DH STOWN CK 
SETCC DG STPIOA DK 
SETCCW MJ SUBTCT DG 
SETlOG MJ SUPSETl LJ 
SETMAX FA SUPSET2 lJ 
SETMSG lG SUPSET3 lJ 
SETNEW MH SUPSET4 lJ 
SETPNT DA SUPSETS LJ 
SETUPTBl LJ SUP5ET6 LJ 
SETUPl LJ SVCAll CB 
SETUP2 LJ 53330 MH 
SHARED DE 
SHRDTRK GK, GP, JM 
SKIP FA TBlBlD lG 
SKIP04 NA TEST FB 
SKIP05 lA TESTEOF CB 
SKIPOSA lA TE5TIND MG j SKIP05B lA TESTlOAD MG 
5KIP06 lH TESTMOD ME 
SKIP08 lA, lE, lH, MA, NB, ND TE5TNORM GG, GM, JH 
SKIP08A NA TE5TPDUl DA 
SKIPlO NA TESTSHRD MK 
SKIP12 MA, ND TICRTS Gl, JK, JP 
SKIPl3 MA TINlOP DA 
SKIP16 IF TIWR DB 
SKIP20 lB TKHlDCHK MC 
SKIP22 LI TSTDASD G l, GR 
SKIP22A LI TSTDVCTP BH 
SKIP22B LI TSTNRF G l, GR, J K, JQ 
SKIP24 IF, lH, NB, NG TSTOUT BJ 
SKIP24A NG TSTRDlB CA 
SKIP24B NG TSTWlR GR, JK, JQ 
SKIP28 lH, NG J SKIP32 lH, MC, NG 
SKIP32A MC UNBlFl DA 
SKIP32B MD UNBlREAD GJ, GP, JM 
SKIP36 IF, lH. NG UPDATE lG. NF 
SKIP40 LEo NH UPDTAB DB 
SKIP42 LI, NH 
SKIP46 LI 
SKIP52 lE VALIDATE DA. DE. GG 
SKIP54 lH VALIDKEV MK 
SKIP6C lG VALIDMAC DE 
SKIP60 LEo lH VOlSETUP ND 
SKIP68 LEo lH 
SKIP72 lG. LI 
SKIP76 lG WRITE MH 
SKIP80 lG WR ITElBl CC 
SKIP82 lD WRlOOP DH 
SKIP88 lD WRTMI DA 
SKIP90 lD WRTTI DA 
SMTRK DE 
START DG. DH. DK, GG, GM, JH. Jl 
STOADR DH XTNPUT lH 
STORES GL, GQ 
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APPENDIX B: MESSAGE CROSS-REFERENCE LIST 

For explanations and actions to be taken for the various messages, refer 
to VSE/Advanced Functions Messages. 

Note: The 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 - Input 

7 Direct access - Output 

Messagellssuing I I 
Number I Phase Chart Message 

42011 1$$B01S02I LC INO FORMAT 1 LABEL FOUND 
1$$B01S0AI NA I or 
1 I NO RECORD FOUND 

47011 $$BODA021 CD 

42021 

42041 

42061 

1$$BODAU11 CK 

$$BCISOAI 

1$$B01S021 

1 1 

1$$B01S021 
I$$BCISOAI 
I I 

NA 

LC 

LC 
NA 

NO RECORD FOUND 

NO FORMAT 4 LABEL 
I or 
INO RECORD FOUND 

INO STANDARD VOLl 

INO 
or 

RECORD FOUND 

FOUND 

LABEL FOUND 

146080 NO RECORD FOUND 
I 
146390 USER TRL LBL IS NOT STD. 
1 
142401 IEXTENT OVERLAP ON ANOTHER 
I 
42411 EXTENT OVERLAP ON VTOC 

42431 $$BOIS02 
1$$BORTV11 

IINV EXTENT HI/LO LIMITS 

4244A 1$$B01S021 LC 10VERLAP ON UNEXPRD FILE 

42451 1$$BOI5061 LI ITOO MANY EXTENTS 

42461 1$$B01S071 MA IDISCONT INDEX EXTENTS 

42491 1$$BOIS051 LG IDATA TRACK LIMIT INVALID 

42521 1$$BOI5051 LE IDISCONT TYPE 1 EXTENTS 

Figure 113. Message Cross-Reference List (Part 1 of 2) 
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MessagelISSuing I I 
INumber Phase Chart/Message 

142541 I $$BOI5051 LG 1 D5K XTN ENTRY TABLE FULL 
I I $$BORTV21 NG I 
I 

I 
I 
I 
I 
I 
I 

I 

42611 

42621 

42631 

42661 

42691 

42701 

4271I 

42721 

42821 

42971 

42981 

!$$BOI501 LA !INVALID DLBL FUNCTION 
1$$BORTV1 ND I 
$$BOI505 LG INO PRIME DATA EXTENT 
$$BORTV11 ND I 

$$BOI507 MB LOAD FILE NOT CLOSED 

$$BOI505 LF 1 TRACK USER LABEL EXTENT 

$$BOIS07 MC FILE IS OPEN FOR ADD 

$$BORTV2 NG 1ST XTNT CD NOT INDX VOL 

1$$BOI5011 LA IEXTENT INFO NEEDED 

$$BOI508 MF MOD AND DTF INCOMPATIBLE 

$$BOI507 MA ISAM NULL FILE 

$$BOI502 LC OVLAP EXPIRED SECRD FILE 

$$BOI502 LC OVLAP UNEXPRD SECRD FILE 

Figure 113. Message Cross-Reference List (Part 2 of 2) 
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VSE/Advanced Functions Diagnosis Reference: LIOCS Volume 1, LY24-5209, 
contains a master index to LIOCS Volumes 1, 2, 3, and 4. 

ADD function (ISAM) 
add to overflow area 127 
channel program builder 128-140 
end-of-file add 127 
normal add to prime data area 126 
WAITF macro 126 
WAITF macro, detail chart 234 
WRITE NEWKEY macro 127 
WRITE NEWKEY macro, detail chart 238 

add to the overflow area 127,162 
adding records to a file 82,116 
ADDRTR function (ISAM) 

channel program builder 164-187 
end-of-file add 162 
ESETL macro 156 
ESETL macro, detail chart 277 
GET macro 156 
GET macro, detail chart 278 
overflow area add 162 
prime data area add 161 
PUT macro 157 
PUT macro, detail chart 282 
READ KEY macro 157 
READ KEY macro, detail chart 283 
SETL macro 

phase 1, SSBSETL 158 
phase 2, SSBSETL1 159 
phase 3, SSBSETL2 160 
SSBSETL, detail chart 284 
SSBSETLl, detail chart 287 

WAITF macro 160 
WAITF macro, detail chart 292 
WRITE macro 

KEY 162 
KEY, detail chart 297 
NEWKEY 163 
NEWKEY, detail chart 238 

alteration factors 72 
areas, work 77 
asynchronous processing 115 

relative addressing extensions 71 

B-transients (see logical transients) 
buffering, double 115 

capacity record (RO) 28 
CCW chains 128, 141 
CCWs (basic), channel program builder 36,40 
channel program builder, DAM 36 

descriptor byte 37,41 
detail chart 205 
ISMOD 

ADD 128-140 
ADDRTR 164-187 
RANDOM RETRVE 144-147 
SEQNTL RETRVE 151-155 

strings without RPS 38,43 
strings with RPS 39,57 

close DAM, input/output 74 
close ISAM 193 
close ISAM, detail chart 319 
close logic, ISAM 190 
CNTRL macro 

DAMOD 32 

DAMOD, detail chart 202 
DAMODV 36 
DAMODV, detail chart 202 

COCR 79,80 
conventions for relative addresses 21, 71 
conversion of relative addresses 21 
cross-reference label list 327 
cylinder 

index 80 
overflow area 78, 
overflow control record 79 

DAM (direct access 
channel programs 
channel programs 
close 74 

method) 11 
without RPS 38,43 
with RPS 39,57 

device independent support 11 
extent information 71 
logic module macros 29 
open overview 73 

DAMOD 
channel program builder subroutine 205 
CNTRL macro 32 
CNTRL macro, detail chart 202 
FREE macro 32 
FREE macro, detail chart 202 
input/output macros 32 
input/output macros, detail chart 197 
macro 29 
seek overlap 
WAITF macro 
WAITF macro, 

DAMODV 

subroutine 
31 
detail chart 

203 

198 

channel program builder subroutine 205 
CNTRL macro 36 
CNTRL macro, detail chart 202 
FREE macro 36 
FREE macro, detail chart 202 
IJIGET subroutine, detail chart 214 
input/output macros 32 
input/output macros, detail chart 206 
macro 29 
seek overlap subroutine, detail 
chart 215 

WAITF macro 36 
WAITF macro, detail chart 211 

DASD file protect option 194 
DASD label information 187 
data security indicator 73 
descriptor byte, DAM channel program 
builder 41 

device independent support 11 
direct access method (DAM) 11 

channel program builder strings 
without RPS 43 

channel program builder strings 
with RPS 39,57 

charts 197 
files 11 
module 29 

double buffering 115 
DSKXTNT table 71 
DTF extensions 

DTFDA 19 
DTFIS 84 
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workarea 71 
DTF tables 

DTFDA 13 
DTF IS 

ADD 90 
ADDRTR 108 
LOAD 85 
RETRVE, RANDOM 97 
RETRVE, SEQNTL 103 

DTFPH, DAM 20 
DTFDA macro 12 
DTFIS macro 84 
DTFPH macro, DAM 20 

ENDFL macro LOAD 120 
ENDFL macro LOAD, detail chart 220 
EOF add 127,162 
EOV limits for prime data area 96 
ERREXT option 115 
ERREXT parameter list 
error option extension 
error/status indicator 
ESETL macro 

ADDRTR 156 

115 
115 
23,25-28 

ADDRTR, detail chart 277 
RETRVE, SEQNTl 147 
RETRVE, SEQNTL, detai 1 chart 258 

explanation of flowchart symbols 196 
extending a file with ISAM 81,116 
extent information to user, DAM 71 

factor, reconversion 22 
field, sequence link 76 
file additions, ISAM 82 
flowchart labels 327 
flowchart symbols 196 
formatting macro 28 
FREE macro 

DAMOD 32 
DAMOD, detail chart 202 
DAMODV 36 
DAMODV, detail chart 202 
ISMOD, RANDOM RETRVE 143 
ISMOD, RANDOM RETRVE, detail chart 257 

functions 
add records to a file 82 
load or extend a file 81 
random record retrieval 82 
sequential record retrieval 83 

GET macro ISMOD 
ADDRTR 156 
ADDRTR, deta i 1 
SEQNTl RETRVE 
5EQNTL RETRVE, 

chart 278 
147 
detail chart 

I/O area requirements 75 
I/O areas 75 

add (blocked records) 77 
add (unblocked records) 76 
load 76 

259 

retrieve (blocked records) 77 
retrieve (unblocked records) 77 

ID, reference by (DAM) 21 
IDLOC 22 
independent overflow area 78,117 
index level pointer 76 
indexed sequential access method (ISAH) 75 
indexes 78 

cylinder 80 
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master 80 
track 78 

ndicator, error/status 23,25-28 
nitialization and termination, DAM 71 
nitialization and termination 
procedures, ISAM 187 

input/output macros 
DAMOD 32 
DAMOD, detail chart 197 
DAMODV 32 
DAMODV, detail chart 206 

ISAM (indexed sequential access method) 
close 193 
close, detail chart 319 
file extension 81 
open overview 189 
rotational position sensing 83 

ISAM macro instructions 
add records to a file 116 
load or extend a DASD file 81,116 
random retrieval 118 
sequential retrieval 118 

15MOD macro 115 

key, reference by (DAM) 21 

label information, DASD 187 
label list, flowchart 327 
length field, sequence 76 
Ii nk field, sequence 76 
LOAD function 

ENDFL macro 
phase 1 120 
phase 1 , detail chart 220 
phase 2 121 
phase 2, detail chart 222 

SETFL macro 
phase 1 122 
phase 1 , detail chart 224 
phase 2 123 
phase 2, detail chart 226 
phase 3 124 
phase 3, detail chart 227 
phase 3A 124 
phase 3A, detail chart 229 
phase 4 124 
phase 4, detail chart 228 

WRITE NEWKEY macro 125 
WRITE NEWKEY macro, detail chart 

loading or extending a file 81,116 
logical transients 

$$BCI50A 193 
$$BCISOA, detail chart 319 
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