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FOFE was written to proviete th€ Field :Engineer a ireans cf rraintaining 
and/or generating his IE"" Syst-::;r/360 diagnostic prograJrs on the 2311 er 
231• disk drives. 

EQNI.?MENT 

CPU - Systefi/360~ all irodels ~ith the standard instruction set. 

~ain Stora~e - ~his prograrr. requires a minimu~ cf 8192 cytes cf stcrage 
to cperate. 

Control Card ~evice - 1052, Card Reader 

Lata Card Jevice - 1052, Card Keader (Data Card Device an~ Ccnttcl caxd 
Device ~ay ~e the sa~e device). 

ni S~eed Hard Copy D€Vice - 1052, Printer. 

~vste:rr·s £rrcr Leg :::e:vice - 1052., Printer (Hi Sfted i:Iaro COFY Device and 
~ysterr·s Leg 0evice n.2y b€ the same cevice) .. 

~yste:a.s Pesidence Device - 2311., 2314~ 

'.'Je..., 1•!aster - 2311., 2314 <Systerrs Residence Device and New !"'a~ter must be 
the same device unless a Dup or Merge function is intended. 

.Prcg:::-arr 

The ~isk Utility FDFE is a stand-alcne proqrarr, and a~ SJCh requires no 
monitor programs to OFerate. -

FOEE requires the disk Fack (System Residence Device) onto ~hich it will 
reside and update to be fonr.atted by FOFE•s FCR1".AT n;odule .. 

PROGRAM PHILOSOPHY 

GENERAL 

FOFE is lo~aea l:y stnr;dard IPL Froce·:lures frow. cards r er FOFE: leader 
fro~ an ~OF£ formatted disk ~ack. After partial loading, the progra~ 
,.,ill JC into '.iait st"ate to allcw the operator tc define the I/C units 
to te '.lsed. :r~o. unit aefiniticn can l::e entered via tr.e 1052 typ:.•writer, 
rtanually stcred in storage or by i::repunching thE cat.:; in a de.finiticn 
C3rd. ;;hen the I/C units have :teen definE:d, thE r:rograrr will ccin:::lete 
loading and initialize the system. • · 

At the co::.ipleticn of the lnitialjzation phase FOFE will i.nterrccate t.htt' 
Control '.:a rd Device anc •.-ill tc:-gin execution cf the first functicn 
requH)t:.ed. w~er. the first function is c01r.p.lie:tE-d, the ccntrol card device 
'~ill ·be intErr~gatec again and the next function will t~ executed. ThiS 
continues until the ~rogra~ is ter~inated by an EOF (frc~ the card reader) 
or by the 'l'ER1"c :a;essage Cfron: the 1052 typewriter, or card reader). 
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DIAGNOSTIC PROGRAM 

OPER~T.ING PROCEDURES 

Pi<OGRAM INITIALIZATION 

PART NO. 5448461 
PAGE 2 

The operator roust define tbe I/O confiquration to be usEa t:y the program. 
fhis may be do~e by pre-punching a definition card, (se.: 4 .. 1.4 exaJrple 
#l), entering the data via 1052 typewriter. (see 4.1.. 5), or J:y 1r:anual.ly 
storing the data via con sol~ data keys, . (see 4.1. 6). 

Each unit is defined by an alfhabetic character that aescrit:es the unit 
type and a four (4) bex character l/O unit address. ~he ±o11owing 
characters represent unit types: 

y 1052 Typewriter 
c .card Reader 
D = 2311 File 
F 2314 File 
p ·= Printer 
T Tape unit 

The remaining four hex characters are a leading zero fol1owed by 
I/O unit address. 

Examples of acceptable entries: 

a) 1052 Typewriter, address '009 == Y0009 
b) 2311 File, unit address 192 = D0192 

LOADING 

Cards - (If you have just received FOFE and this is the first tirr,e it 
is to be used, p1ease see B.o>. 

Set th€ IPL switches to the address of the card reader and depress load. 
After partial loading, the program will enter Wait state. At tbis ~oint~ 
the operator must define to the program the I/O units to be asea during 
the utility run. 

In"cefininq to the ~roqram tbe110 units to.be used, onE 0£ the £o1lowing 
procedures ~ay te usea. 

Pre-puncbe,d definition card 
Action - Dei:;ress Interrupt tsee 4.1. 11·1 

1052 Typewriter entry 
Action - Depress Request.on 1052 <see q.1.sl 

Console Data Keys 
(see 4.1.6) 

CAUTION: SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEV.ICE UNLESS 
A DUP OR MERGE FUNCTION l:S INTENDED. 

i:'>ArE: 
EC NO. 

• 

01~.AY6ij 29~~~68 
256953 •c256975 

• • • 

OlMAY69 
257750 

• • • • • 

PROG..: !D. F007-2 
PAGE ··,, 2 

• • • • • • • 

" --- ·• -~·-..---"",..,..........''•····- --··--"'"':"""----~-- ··--·-•• r•--·~·--· 

• 

I.BM MAINTENANCE DIAGNOSTIC'! PROGRAf!. PART NO. StU1846J. 
PAGE 2A 

'4~l.3 DISK 

Set the IPL switches to the address of the 2311,2314 disk. f i1e and deFress 
load button. The IPL flrogram wil1 load and it will enter Wait state. 
~~ Hex location 180 the operator must store FE and de~ress interrupt. 
Tne load program to<'ill t:hen load the object progra• and transfer control 
to it. . . . > .' 

FOFE will ioad and enter Wait state. At this pcin~. the operatcr lflUSt 

define to the program the .I/'O units to be used during the Utilityrun. 

l.f loadinq an IPL program other than .FOFE enter that Frcg~cm•s P3 Sl 
number in-Hex location 180. 

£xarople: DME F040. enter 40 
DMAS = F02q. enter 24 

CAUTION 

When leading from cisk and defining the I/O units the Systell' Residence 
device must be the same device as that which was IPI.'ed. 

In definin3 to the program the I/O units to be used, one of the following 
procedures ~ay be used. 

Pre-punched Definition Card 
Action - .Depress Intecrupt (see 4.1 .. 4) 

1052 Typewriter Entry 
Action - D2press Request on 1052 <see 4.1.-5) 

Console Data Reys 
<see 4.1.6) 

CAUTION: SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEVICE UNLESS 
A DUP OR MERGE FUNCTION IS INTENDED. 

DATE: 
. ·EC l~O. 
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P~E-RUltC~E:) DEFINI'rION CARD (Procedure l> 

Jf e d€iiniticn card is usea. it must b~ pre-runched and IPL loaded with 
the deck. 'Ihi~ i-s card tOFE40079. Colu!1ms 1-16 and 52-SO Il\'1St be an 
exact cuolicate of th€ one provided, cclurr;ns 17-51 rr~st be Fre~unched 
as follo~s <see exarrrl~ ~1>. 

card Coluirn Pu:ich 

17 

le-21 

22 

23 

24-27 

28 

29 

30-33 

34 

35 

36-39 

40 

41 

46 

47 

48-51 

01MAY68 
256953 

c - if coutrol card device is a card reaoer 
Y - if control card oevice is a 1052 

4 digit address cf control card eevice (right 
justified with ieading zeros inserted as 
necessary> - see Note 1. 

Blank 

c - if data card device is a care reader 
Y - if data card d~vice is a 1052 
T if data card device is a tape 

4 1igit address of ··da~ card device 

Blank 

D - if the diagnostic system residence aevice 
is a 2311 
F - if thP jiagnvstic system residence dEvice 
is a 2314· 

q digit address of the diagnostic systew residence 
or if doing a generate 
4 digit ad~ress of the disk drive that the diag
nostics are to be ~laced onto 

Elank 

F 
if the n<ew traster device is a 2311 
if the ne:w rraster device is a 2314 

4 digit address cf the new master if rr.erge or 
duplicate 
4 digit address of the diagnostic residence device 
if any other function 

Blank 

P - if the high speed·output device is a printer 
Y - if the high speed output device is a 1052 

4 digit address of the 1052 or printer - see 
Note 2 

Blan}r 

p jf the error log device is a printer 
i - if the errnr log ce-~ice is a t)•pewriter 

4 digit address cf the 1052 or printer - see 
Note 2 
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EXAMPLF #1 

Examr;le cf Fre-"Punched Definition Card 

l 2 3 4 5 
Col. 78901234567890123456789012345678901 

Punch Y0009 coo~c 00190 D0190 FOOOE YOOlF 

M€aning: 1052 is the co~trol card device 
Card reader is the d~ta card device 
2311 is tbE systerr residence device 
2311 is the new rr~ster 
The prir!tE-r is the high si-eed hnrd coi:y device 
The 1052 is the error log device 

Control cards fer u:t::date functicns i're always le.aced frcro CC!-.'TRCL CARD 
DEVICE.. Prograrr aecks Con r'OFF Forrr.at tape> na.t te l.oaded fron: a se:·arate 
jevice. er CATA CARC DEVICE, if desired. 

T~e ni1n_si:ee· c1!tFut i.1~vice is used :t:y FOFE for listing and r::rinting 
diaguo~tic and diagnostic ID• s residing on• tht' diagnostic disk i::ack. 

The Error leg device is used ty FOFE for the lo39in9 of error ~essages. 
If the Error 101 device is a 1052 it can also te used as a decision 
making devic~. After any error me~snge ending with a nALT the crticn 
oi :let--ressing the ll'52 requ--!st key can be taken. The Ir€SSa3e, READY FUR 
INPUT, will typE:. 'Ihe following ini:i=t messages can l:e given: 

R th€ I/O operaticn will te retriee. 

I the error will b€ ignored, and processing will atte~ft 
to continue as if no error had occurred. 

s this option is only a~plicable during generate. add. 
delete. punch and Frint. This ci:tion will tenrinate 
operation on the dia9nostic prograw in rro~r~ss ar.d will 
skip to the next diagnostic progr?n to t€ processed. 

All tne E:ntries r:unched in the rrepunched definition card rray t;e overlaved 
ry de~ressing request on the 1052 wh~n the CPU Enters ~ait statE during. 
loading, a~d following those steps defined in ~.1.5 
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As an alternative for providing a pre-punl.·hed definitic:l card,. the 
operator may enter the I/O unlt addresses through the on-line 1052 
typ€1ttrite-r. ~ 

when the CPU enters WAIT state during-loading, oei:ress the request key 
on the 1052. , The following lines will print. ('Ihe asterisk will be 
replaced ;with the current lcve.l of fOFE .. } 

· .. 
FOFF-• DIS~ UTILITY;READY FOR l/O CONFIGURATION 
ASSIG~ I/O DEVICES 3! TYPE AND 4 BYTE ADDRESS 

c.~ READER DEVICE TYPE 
T TAPE DEVICE TYee 
P PRINTER DEVICE TYPE 
Y 1052 DEVICE TYPE 
0 2311 DEVICE TYPE 
F 2314 DEVICE TYPE 

EXA~PLE; USE •poooE• FOR PRI~TER WITH ADDRESS OF OOE 
DATA INPUT DEVICE; USE Cr 'I O"R Y 

The keyboard will then unlock and you should enter the following · 
information: 

l 

2-5 

C if the data card device is a card reader· .. 
Y - if th~ data card device is a 1052 
T - if the data card device is tape 

4 digit address cf the data card device ri9ht
justi fied with lEading zeros insert€d as necessary 

End of Block <alternate code 5) 

The fcllO\ling linE will then he printed: 

CO~TROL CP.RD DFVICE; USE Y OR C 

Enter the following infonration: 

l 

2-5 

6 

End cf Plock - if the control card device is the same 
as the PATA INPUT DEVICE. and ignore charactErs 2-~ .. 
c - it the contrcl card device is a card reader 
Y - if the contrcl card device is a 1052 

4 digit address cf the control care device 

End c.f tlock 

The follo~ing line will then be printed: 

HI SPEED HARD COPY DEVlCEi USE P OR Y 

01MAY68 
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EntPr -t.he follmdng information: 

Cbar. Jlo. 

l 

2-5 

6 

End cf Block - if no high speed cutput d~ice is 
availatle or desired 
P Print€r 
Y. - 1052 

4 Cligit address cf th€ high speed hard copy device 

Fnd of Block 

The f ollo«ing lin~ will then i:ie printed: 

SYSTEMS LOG DEVICE; USE Y OR P 

Ent~r the following inforriiation: 

1. 

2-5 

6 

End of Block - ii the system•s error log device is the 
sarr·e as the high SFeed hard coi:y device ~nd a high s;;eed 
rard copy 1evice ~ provided .. 
P Printer other than a 1052 
y - .1052 

4 digit address cf the system's error log device 

End cf Block 

Tne !:ollo..:ing line will then te printed: 

SYSTEM RESIDFNC.E !:>EVICE; USE D OR F 

Enter the following information: 

l 

!~ 

D - for 2311 
F - fo1: 2314 

2-5 4 cigjt address cf the diagnostic resident disk F<lCk 
- or if doing a generate, the 4 digit adaress cf the 
device ~nto which the oiagnosti~s are to ~e written. 

End of Block 

The following line .will then l:e Frinted: 

:>JEw MAS'IER;~tJs.E D OR F 

01.MAYtS 
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Enter the following information: 

2. 

3. 

4. 

1 End cf Block - if the NE~ MASTER device is the saire 
as the Syst~M<S Residence device 
D - 2311 
F - 2314 

2-5 4 digit address of the ne~ roaster device 

End of Block 6 

&ither upFer c.t· lowei:- case alphatetic characters nay be entered. 

Cancel (alterna~e code 0) rnay be pressed at any tine tefore EOB 
an6 ~ill cause reinitiation of the last read. 

If the first character does not match one cf these clef .ined in the 
atcve, the follo~ing message will be printed: 

DvALID I/C CONFIGURATION 

ana the rea1 ~hich was in €rror will be reissue~. 

If neither hard copy or sy$tems lo~ device is froviJed, FOFE 
will hang. 
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Y.ia ~Qnsole Data_E~L(P~dure ~! 

Instead of the abcve prccedur€s, the l/O units uay be defined through 
thP. conscle 3ata keys. 

w:ien thE" 2PU enters the <-JAIT state u1ter into the follcwing locaticns 
Lhe information for Each unit as described in procedure 2. 

Cont.rel card Devic€ I..oc 1000 Device ty;:-e 
1001-1004 ~-:tyt€ addr€SS 

Data Input !)evice L::>c 1006 Device tYFe 
1007-1.0GA lo.- byte address 

System Residence :::>evice Lc;,c IOOC Device type 
lOOD-101() 4-byte addr€SS 

r'ew Master Loe 1012 oevicie tyfe 
1013-1016 4-bytt: address 

High Sp'2ec :)ut::;ut Device Loe 1018 Device type 
lul9-101C 4-t:yte address 

systerr.s Error I.cg Device LOC' lOlE Device tyfe 
lOlF-1.022 4-byte address 

As an aid in entering data via the console Data Keys the following 
characters are provided 

Dec Hex Dec Hex Dec Bex Dec HE:X 
0 FO 5 FS A Cl p D7 
1 Fl 6 F6 c C3 T = E3 

F7 D C4 'f = ES 
3 F3 s FB E = cs 
4 F4 9 F9 F = C6 

Exan·ple: Wh€n 1052 is Control Card DE:Vice wit.h device aedress cf OlF. 

Loe 
Store 

OlMAY68 
256953 

1000 1001 1002 1003 1004 
lllOlOOO llllOOOO 11110000 llllOOOl llOOOllC 
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DATE: 
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UPDATE CONTROL RECORDS 

The follo*ing pages explain in detail tne options available in this prcgram. 
All ilFdate functicns, with the exception of condense, nerge and duJ;l-ieate 
are done on ~he single diagnostic resident pack. 

Functicn 

AJ>D Program from cards 
hDD Prcgraw f rcm FOFF T~fe 
Change progrnms 
ALTER Progra1'fl 
Assign 1/0 devices 
condense disk 
Delete programs 
Duplicate disk 
Forrrat disk 
Generate disk 
List programs 
Loader core storage address assignment 
~erge disk 
Print ;;:rograrr· 
Punch frograir 
Rearrange frograms 
System Definition 
Terminate 

Section 

s.1.1 
s.1.2 
5.1.3 
5.1.4 
5.1.5 
5.1.6 
5.1.7 
5 .. 1.8 
5.1.9 
s.1.10 
5.1.11 
s.1.12 
5-1-13 
5.1.14 

. 5.1.15 
5.1.16 
5.1 .. 17 
5.1 .. 18 

*In examples on the next few pages the word 'Tyfe• is used to 
indicate what is to l::e entered via the 1052 when it is the control 
a.evice. The word •punch' is used to in1icate wbat is tc te punched 
into the control car~ when the control device is the reader. 

Add ~rograms - Card or Card Image Tape 

Thi3 control card provides the ability t:o add a new prcgrarr or :i;rogi:arrs 
to the fack. It also provides the al::ility to cl:ange or reFlace an entire 
pr<'gram or :r;rograms on the disk pack. '!'he add end change ccntrcl cards 
are interchangeable and provide the same functicn. 

l. If the cc1trol care and data in.r;;ut devices are the sa1re, all prograni 
sections existing in the data infut device will te added tc or 
changed on the disk pack until the next control card is read or 
until en1 of file on the data input. device is read. 
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2. If the control card and data inFut de~ices are different units. all 
program secticn6 existing in the Jata input device v7ill be adaed 
to or changed on the disk fack until th~ end of tile en the data 
input device is read. 

Cclumn• 
'l'ype; 
Punc!l 

123U5678 
ADD 
CNTRLADD 

Loaa FOFE and d€f ine !/O devices. Load the jata input device with the 
prograrn(s) to be addec to or changed on the disk Fack. Enter via the 
control card dt::vice,. an add nessage. The progr~m(s) in the data in-ut 
de:vice will then be place.j on the i:ack. "" 

~q~_~rosE~!!!2-=_IOF~Fo~?t Diagnostic Ta~ 

PurE~! 

This control card ~rovides the ability to add a new- progra~ or frograas 
to the system r€sident ci3k pack. It also provides the ability to chano~ 
er repl=:!ce an entire r:ro9'.!:'a11> er programs on the systeir resident disk -
pack. The ajd and change control cards are int€rchangeabl€ an~ rrcvide 
t~e same function. 

Column• 
Type 
Fun ch 

123Q567S 
ADD 
CNTRLADD 

This control care! fern.at will add or change all pro9rarrs from the FOFF 
tape to the diagnostic resident disk pack. 

~1£!:~£ 

Column• 
Typ€ 
Puncn 

1 
12345678901 
ADDXXX 
CNTRLADDXXX 

This control card format will add or change the single Frograrr. specified 
by XXX to the diagnostic resident disk pack. 

Load FOFI' and define I-1'0 d€Vices. Mount the FOFF diagncstic ta,i;E: on the 
tape driv~ assigned as the data input device. Sufply en the control 
card device, one of the add rr.e5sages defined atcv€.. 'Ihe progran(s) 
$pecified ~ill then be cdded to o~ changed on tte diagnostic resident 
device. 

01MAi68 
256953 
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5.1.3 

D~TE: 

t:; NO. 

Ch&!29.g__£.!ogr~ 

'I'his option is aesigned to 5ive the tfaer the atility to change er replace 
an entire pro9rair1 with a pro;rarr(s) from the data card device. 'I'his 
function is ider.tical to thE:: add function and is included as a 
cora~atibility functi0n. See 5.1.l and 5.1.2 for coroplete details. 

:aestrictiog!l:. 

No prograrr. in the F.&. block can be changed using the CHG o~tion (see 
REARRANGE). 

Coluu·n• 
Type 
?~nci1 

1 
12345678901 
CHGXXX 
CNT~LC2GXXX 

Tl'ii.s control carj forll'at will change the single prograzr 
sp~cifi~d by xxx. 

Columi• 
Type 
PL.men 

1 
123456789012345 
CHGXXX-YYY 
CNTRLCHGXXX-YYY 

This control card format will change all prograrrs starting 
at XXX through and including YYY. 

~tQ£~dur~ 

see add functions 5.1.1 and/or s.1.2. The cbangt function cor.sists 
logically of a delete-add operation. 

ulMAi68 
256953 

29A'UG6a 
256975 

01MAY69 
257750 
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DATF: 
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Alter Pr~n@.I 

Purpose: 

The purFose of alter is to change on a ~yte basis the tExt portion cf 
any program on the diagnostic resident disk pack. 

Restricti~ 

The 3ata in~ut n:ust t-e in the for1rat of 80 char2cter records. No alter 
records rr.ay be use1 to change a jata card. If a 1052 is used tc introduce 
tne co~t.rol r€ccrds o .. rr records), and anothEr device is _used fer the 
alter oata, each group of alter data mu~t· be delimitec.ty an AL~END 
record. 

CAUTION: REP cards or RPI, data is Flaced into the progrart addressed as 
is. FOFE does not interrogate this data for accuracy. 

Car2__Fcr~!~ 

Column* 
Type 
P!lnct. 

1 1 
123~5678901 or 123456769012 
AI.TXXX A!;'lXXXY 
CNrRLALTXXX CNTRLALTXXXY 

;xx is ~he three digit identit¥ of t.ne prograrr to be altered. 'Ihe first 
_ormat is used to al~er the main program loaa. The second format is 
used to specify the overlay to be lkl.tered, wherE y = 1 for cverlay i. 2 
fo!: overlay 2 ••• F for overlay 15. 

The alter data may be a standard form TXT card, ~EP card 0~ if the cata 
is t..o be entered from a 1052, an RPL ll'essage reay te used as data. 'Ihe 
format of an RPL iressage is as follows: 

Column• 
T)'pe 
Punch 

1 2 
123U567890l234567890 
RPL XXXXXX YYYY 

REP XXXXXX yyyy 
'IXT (normal TXT card) 

Type in colurr:ns 5-10 the starting address (in hcllerith) and type in 
coln!Illls 12-15 the first of up to 14 data fields S€paratEd ty commas. 

Punch in colurrns 7-12 the starting a3dress tin hollerith) and punch in 
co1umns 17-20 the first of up tc 14 data fields separated ty commas. 

If the data and control uevices are separate th~ end cf an alter shculd 
be indicated b:y an A.I.TEND card. Its format is: 

Column• 
Type 
Puncn 

OlMT\f6c 
256953 

1 
12345678901 
ALTFND 
CNTRLAL'IE~D 

29AUG68 
256975 

01MAY69 
257750 
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S.l.5 

DATE: 
'EC NO. 

• 

Load FOFE and define I/O devices. Load the control card device with an 
ALT card. load the data input device with the ~XT. RE2, or RPL 
card/messages. If mo1:e than one progra;n is to te alt€rEd. the information 
in the data input device must. te deliniited ry an AL'fEND record. If the 
control card and data input device are the sawe and.more than one program 
is to bP alt€red, the ALTXXX card will suffice. 

The purpose of the assi~n card is to all~w I/O device assignments to ~e· 
coanged between job steps with cut reloading FOFE.· An . example of this 
is to generate disk from FOFF tape. change the data input device 
assignment, then add programs from cards without ~eloading FOFE. 

Restriction - SYSRES device reay not be changed wi~h the ASSIGN. 
fu:-icticn. 

Oata Input Device 

Column• 
Type 
Puncn 

1 2 
12345676901234567890123 
ASSGN DATAIN,ZXXXX 
CNTRLASSGN DA'IAIN,ZXXXX 

wher~ 3 can be T for taFe, C for cards and Y for the 1052. and XXXX is the 
4 digit ad:!ress of the data inFut device. 

Control card Device 

C.:olu1nn• 
Typt:: 
Punch 

1 2 
1234567P9012345678901234 
ASSGN CONTROL,ZXXXX 
CNTRLASSGN CONTROL,ZXXXX 

where Z can be c for cards or Y for the 1052 ano xxxx is the 4 ci9it 
address of the control card device. 

New Master Disk 

Column• 
. 'Iype 
P~och· 

1 2 
12345~78901234567890123 
ASSGN NEWMAs.zxxxx 
CN'I'RLA&SGN NEWMAS,ZXX:XX 

.vner~ Z can be D for the 2311 or F for the 231'4 and XXXX is the 4 digit 
device address of the new 1t1aster. 

OlMAY68 
256953 

• • 

29~UG68 
256975 

• 

01MAY69 
257750 
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5.1.6 

DA'l•£: 
EC N,. 

• 

Systems Errcr Log Device 

ColtJmn• 
Type 
Puncn 

l 2 
1234567890.234567890123 
ASSGN ERRLOG.ZY.XXX 
C~TRLASSGN ERRLOG.ZXXXX 

wh~re ~ can be P for a printer er Y for a 1052 and X7.XX is the 4 digit 
device address cf the systerr.s error log device. 

High Speed Out~ut Device 

l 2 
Colu:rin• 
Type 
Punch 

l23U56789012345678901234 
ASSGN PRINTER.ZXXXX 
CNTRLASSGN P1UNTER.ZXXXX 

wnere Z can be P for a-printer er Y for a 1052 and XXXX is 
d€vice address of the high Sp€ed output device. the 4 digit 

To Frovide a rnea~s ry.which the F.E. can physically rewcve deleted frcgram 
from the disk ~ack should the Fack become full. 

2. 

3. 

4. 

1£ ~he ~IDAS program exists on the resident fack, it nust te deleted 
be,fore the ccndense function is used. 

Any rearranged prograir.S should be deleted rrior to this opEration 
or th€~ will be generated tN'ice on the resident i;;ack. 

The data input device will be altered by the program to address the 
tape unit Uded as the intermediate storage devjce. To change it 
hack to its criginal assignment use an assign contzol card Flaced 
after the condense control card. 

For these syste~s that have no tape units, a duplicate function can 
~e used which «ill duplicate only those prograir.s fresent onto the 
New Master. 

Col:Jrm• 
Tyi:-e 
Punch 

1 
123456789012345 
CCND,ZXXXX 
CNTRLCOND. ZXY.XX 

~her~ z is T fer a 2400 series tape unit and XXXX is the 4 digit address 
used as an inter~ediate storaq€ device for the condense operaticn. 

Load F'Of.E and d€fin~ I/O devices. Enter through the control card device 
a condense rresgage. Th€ sy$terr resident device will Frcceed to go disk 
to ta;:-;e and will then uc ta~e to disk. This tape may be kept as a backup 
an~ used as input to the Generate function if desired. 

01M.J;Y68 
256953 

• • 

29P.UG6a 
256975 

OiMAY69 
_257750 

PROG. ID. F007-2 
PAGE SA 

-
I 

- -



• 
lCM MAINTENANCE DIAGNOSTIC PROGRAM PArr.I: NO. 5448461 

PAGE . 9 

5.1.7 

DA'.f·E: 
EC NO.· 

Q~!gu!:ograan 

f~_!EQS€!_ 

To delete a progracn or programs from the S}"Steui resident disk pack. 

cai:g_Foraat 

Column• 
Type 
Punch 

Column• 
Type 
Punch 

1 
12345678~01 
DELXXX 
CNTRLDELXXX 

or 

1 
1234567e90l2345 
DELXXX~YYY 

CNTRLDELXXX-YYI 

If ~he fii:st format is used the single program denoted by XXX will l:e 
deleteJ. If th€ second format is used all prograws starting at XXX 
through and ~ncluding Y~Y will ce deleted. 

~!:Q£~d:Jffil 

L~3d FOFE and define IIO devices. Enter througt the ccntrol card device 
a delete" cai:d/message.. The referenced prograre er programs will then t:e 
deleted. 

··OlMAY68 
256~·53 

29!\UG68 
256975 

01MAY69 
257750 
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s.1.s 

5.1. 9 

DATE: 
EC NO. 

To allow thE F .. E. to duplicate his system resident pack onto the new 
mast~r disk drive. 

1. 

2. 

The new master and system residence device must not be the same device. 

The FORMAT control card must be used to initialize the NEW MASTER.pack 
prior to the duplicate function. 

3. If the MIDAS program exists on the resident pack, it mustbe deleted 
before the Duplicate function is used. 

The new n:aster and system residEnce device roust not be the same device .. 

The ~OR~~T control card must t:e used to initialize th€ NEW MASTER pack 
prior tc. thE du:t:licate function. 

Col:Jmn* 
'Iype 
Punch 

12345678 
DUP 
CNTRLDUP 

Lcaa FOFF and assign Il'O device:s. Enter through the control cara device 
a DU? card/~~ssage .. 

To provide the F.F. with a uethod of initializing and frovidin9 a surface 
anal~sis of the diagnostic resident and new master disk packs required . 
.by FOFE. 

1. 

2. 

3. 

This ccntrol card must be used prior to th~ initial aeneration of 
tht diagnostic resident fack, the new master when duplicating er 
rr.erging and the scratch Fack when condensir.g. 

This routine al4ays initialjzes the new ~aster disk pack,, therefore 
the n~~ mast£r assiqnwent when generating wust be the same as the 
syste~ resident disk assign~~nt. 

Go not use any other initializer or formater on this disk pack after 
F'OFE format function has l:een u.:.ed. 

Colu;-;in• 
Type:~ 

Punt:!\ 

l 
1231.15678901 
FORMAT 
CNl'RLFORf.'l.A 'I' 

Load FtffE and assign I/G devices. Load the control card device with the 
forma~ control message. 

01MAY68 
256953 

29AUG68 
256975 

01MAY69 
257750 

PROG. ID. F007-2 
PAGE 10 

: .. •··. -. 

' 



• • 

IB.•j tw.IAINTENANCE DIAGNOSTIC PROGRAM 
PART NO. 54U8461 
PAGE ,10 

5. l.10 

5.1.11, 

DATE: 
EC NO. 

.§_g!!!~~ Dis~· 

This control record gives the user the ability to generate a dia911ostic 
disk pack from card image records or FOFF forir-at tape. 

B.illf.ict!~!. 

!'he FORM~T control card ro~st !:e used prior to the initial generate on 
the diagnostic :resident pack. .If for some reason additional generations 
are done it is unnecessary to re-format the disk pack. 

Column• 
'l'yi;:e 
Punch 

!'..f.2£f:d lJ re!.. 

12345678 
GEN 
CNTRLGEN 

Load FOFE and define I/O devices. If this is the initial run load a 
FORMAT control statement. After the initialization is complete load or 
type the GE~ control statement. 

CAUTION: Extrerre caution must te used curing a generation pass if errors 
occur on the data inFUt device. If. for exa~F1e, a recoro is 
orr·itted while recovering frow a unit check on a card reader., 
it may not be evident until the created disk is in use. 

PUrf:OS€.!_ 

To make a list of the programs appearing on the new waster disk. The 
items aFpearing in the list are: Program I.D.~ search NUJ11ber~ Part 
Number. E.c. Level. 

kestrictions: --------.-
None 

Column• 
Type 
P1.1nch 

.. ,., 
.123Q56789 
LIST 
CNTRLLIST 

!:f..Q£~~~!:~! 

The file ~rou. which the prograws are to ce listed is the new reaster disk 
device which may also be the system resident disk device. Provide a 
LIST card or message. as specified above, via the control eard device. 

.... ~· 
01MA~68 
256953 

...... :.-:: . 
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S.1.12 

5.1.13 

!JA 'fE: 
l::C NO. 

f!!!'.fOSe !. · 

To prc.vide FOFE ;,,ith a corE: storage address in which to build an IPL 
loaaer. This is require1 because of the endless numt:e-r of IPL loader 
address assignments used by different IPL programs. 

l. This assignment is required before punching stand-alone prcgrar dE>ck.s. · 

2. 
4t is also required if a stan~-alcne program is to be useJ as an 
exclusive cisk IPL program such as SIF. system/360-65 Hard Core prc:1ram. 

3. 
The default core storage assignment are& tegin& at location hex 80 
which is ~he logout area. 

4. 
The IPL loader which FOFE builos is a maximwr. of 256 characters. 

5. 
When FOFE is to be punched the LDR function wust te used with an address of 001£60. 

€. Address specified must be a double word address. 

Column• 
Ty~e 
Punch 

l 
123456789012345 
LDR MAAAA 
CNTRLLDR AAAAAA 

AAAAAA is a 6 digit core storage address punched in hex desi911ating the 
starting address of the IPL loader. 

Procedure: 

Load FOFE and assign I/O devices. Provlde to FOFE the .LD~ control message • 

Merge Disk 

l)U£E~ 

To merge two diagnostic disk ~acks in FOFE f or~at onto a single new 
n.aster pack. Where the saroe Frograrr. appears on rrore than one rack. 
program with the highest level will appear on the new uaster pack. 
the duplicate prograrr·s are at the same level. thf:' program from the 
diagnostic zesident pack will appear on the new waster. 

~;:ic~ions1 

CAUTION: TbE- FOFE program desired on the new H:aster :Iru.st he en the 
IPL' .Ed SYSRES disk device. 

th-e 
If 

1. The new master device must not be the same device as the system residence 
device or the merge input device. 

2. The new master disk pack must be initialized prior to the merge by using 
the FORMAT control card (see S.1.9). 

01MAY68 
.~56953 

29AUG68 
256975 

01MAY69 
257750 PROG. ID. FOC7-2 
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S.l.l~ 

DAl't.: 
EC NO. 

3. If the MIDAS program exists on the resider.t pack, it must be deleted 
before the merge function is used. 

Care Fermat: 

Column• 
Type 
f'unch 

l 
123456789012345 
MrRG,ZXXXX 
Ci~TRL?oeERG, ZXXXX 

where Z can be either D for 2311 or F for 2314 and XXXX is the q digit 
device ·3ddress of the disk to te werged with the diagnostic systeir. 
resident device tc form a new rraster diagnostic disk. 

Lodd FO.FE and assign 'I/O devices. Provide a n•erge card or message, as 
srecified above, via the control card device. The ne~ roaster will contain 
the results of the ~erge. 

NOTE: MERGE will take a mini~ of 2Cl minutes. 

To produce a r:rintout of a prograrr as it appears en the disk on the hard 
copy device. 

Wnen SYSRSS and NE~ !'~ASTER are different devices, th€ NE.W MASTER Will 
te u;.:;eC:. 

Column• 
'Iype 
Punch 

·l 
1234567090123456 
PRt."TXXX, YYY 
CNTRLPRNTXXX,YYY 

.,..here ~n .. x is the fir~t cf up to 14 three-digit fields separated· .ty ccrrmas. 
These field~ contain the update nu~ters of the progra~s te be printed. 
1'hE: :-:>£-arch null'bers ac not have to be in any ~articular sequence. Each 
Except tht:> last must l::e followed by a com111a. 

Enter, through th£ control card device. a PRINT ~essage. The new Haster 
fack is :Jearched for the requested programs and they are printed in the 
crder requested on the hard CCFY output device. 

01MAY6B 
256953 

29AUG68 
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5.1.16 

DAl'E: 
EC NO. 

~~~£u_a~rog~!!! 

f!!!J?2Se: 

PAR7 NO. 54q846l 
PAGE llA 

To :runcn progratr·s frorr the FOFE disk onto cards in the standard ot:ject: deck format. 

!he ne~: rras~€r disk devi~e will be used as int:ut to the pur,ch Oferaticn. 
~he ob1ect aeck outr;ut will be Cafatle of running, cut is not guaranteed 
to be an exact du;:licate of the original deck. Punched DM's will include 
the mnc, SR'I', SDT, CM'I, anj UDT text. information that was on disk, but 
will not co!'lLain the designation found in colutrr.s 13 through 16. 

Column* 
Tyi;:e 
Puncil 

l 2 
123456789012345678901 
P~CH:XXXX,ZZZ,ZZZ 
CNTRLfNCBXXXX,ZZZ,ZZZ 

Y.XXX srecifies the 4 digit I/O address of the r-unch device. Eacb zzz 
S~ecifie~ the 3 aigit sea~ch nwrber of a prograrr to be funched~ up to 
14 prograt!'.3. Each except the last rrust te follcwed by a ccuma .. 

Lnter, through the control card device, a PNCE rressage. Th~ new rr-aster 
disK i$ sAarched for the requested Frograres and they ar~ punched in the 
order rt.questea. 

JVcte: Before punching IPL prcgrams, see LOR 5.1.12. 

To rearrange ~electE:d diagnostic sections frorr, this proesent search nwrber 
to thE. "C.E. block." The rearranged program ~ill apE-'.ear ouly once en 
the systems r~sident pack, ~ut can te accessed ty the two search nunbers • 

The 1P~ stand-alone programs cannot re rearrang€d. A ~axiJrUa of 255 
sections ~ay he rearranged. 

Ti-rf: 
Pun en 

1 2 
12345678901234567890 

.RARXXX, XX>.., xxx etc. 
CNTFLRAR XXX,XXXrXXX etc. 

Each XXX !.>foDCifiE:-s the 3 digit search number of a program to be rearranged. 

Lo<tu FOF£ a:-id assign I/O 3evices. Provide a PAR card er wessage, as 
specifi€d atove, via the ccnt£ol card device. 

Ol~!rU'b9 
25t953 
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s.1.11 

DATE:· 
EC NO. 

~~t~!LQ~.tinit~o~ 

PUf.EQSEl 

To insE=rt DMIO, SRT, SOT, CMT, and UDT informal.ion into tbe diagnostic 
~onitors specified ~Y the 1st centre! card. One or rr.ore of these systeu · 
configuration cards can be used and in any order to update the DM or 
DM'.s. 

~ard Forir:at: 

First card: 

Col~.Hr>n• 
Type 
Pt.lnch 

1 2 
123Q5678901234567890 
SYS S40,.S23 
CNTRLSYS S40,S23 

This cara indicates that three DM's are to be urdated. If only one D~ 
is to be updated one SEarch nurr.t::er would appear: A rr.axiirun of three 
rn~'s can be specified. DMA8, D~K, and DME can te specified on the SBD'e 
card; howev€r if it is desired to update DMA4 (820) only S20 .can appear 
in tne control card. In other words D~.A4 cannot te s:r:eci£ied "1ith any 
ct.her DM. The reason being that the system configuraticn card forn:at 
fer DMAQ is different than the ether D~•s. 

Card For~t: <Data Cards) 

Colu::r;ns 
1 7 

l-------~--234567------------------2 
Do not care DMIO See OM user•s Guide 
Do not care UDT2 Procedure for Punching 
Do not care UDTl Systems Conf iguraticn 
Do not care SRTl Cards. 
Do not care SDTl 
Do not care CMT2 

Note that the order and nurr.ber of syst.:m conf iguraticn cards does net 
1natter. rio~ever, the numter in column 16 is i:rfortant if there is irore 
than one card of a type such as the UDT cards: UDTO. UDTl, UDT2, etc. 
The number in cclumn 16 deterrrines which of tne possitle cards cf that 
type will be changed in the OM specifi·ed. If a numl:er is not punched 
in coluwn 16 Cblank> a 0 or 1 is assero~led depending on the first card 
of that type DZ.:. For example DME uses O in colua•n 6 as its first UDT 
card ioihere DMl\8 uses 1 in colurr:n 16 as its first: UDT card .. 

~-FO!:fillli 

Last card: 

Column• 
Ty(::e 
Punch 

OlMA168 
256953 

1 
1234567£t9Cl 
SYSE~D 

CNTRLSYSEND 

29AUG68 01MAY69 
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5.1.18 

DATE.: 
EC NO. 

- . -- --·-·· '\ --

• • 

If the alternate format of th€ DMIO, SRT, SDT. CMT, anc ilDT cards is 
used, the data input device must be.a 1052. When using this prccedure. 
t:ne format is the safl'e except the Jata·starts as character 1 and runs 
Lbro~gh character 60. 

Procedure: . 

Enter the systenr configuration cards via the data input device~ 

PurF~ 

Since there is a large namber of control functions which may be F~rforwed 
by this piog::-am, it rr-ust be told when all the dEsired functions roay have 
been completed. If th€ contrcl recoras always corre frcrr the card reader, 
an EOF from the read€r would suffice; howeverw the control records nay 
oe from the 1052, therefore, a terro message ~ te entered for Frcgraw 
completion. 

Message Fo~2!_.!. 

Column• 
Ty Fe 
Pan ch 

12Jq56789 
TERI" 
CNTRL'IERM 

When all utility operations are coreplete, -ente~ a tenrinat€ message. 

OlMAi68 29AtJG66 01MAY69 PROG. ID. F007-2 
256!J53 256975 :~57750 PAGE 12A 

··-----· ·--------· ·-·--·--- - - ··- -· ·--·---··-- -~ - ~---. -· - . "' -----~--- ·- - --- ~-- --,_. ---- -•-r 

A • • • • • • - .. • • .. a 



• • • • • • • • • • • • • • • 
IBM MAINTENANCE D!AS~OSTIC PROGRAM PA?.'I '1\:J .. 54CIS46l 

PAG~ 13 

6. 0 

6. 1 

6. l. 1 

(:c;.Tf.: 

!- ~ :-·8. 

The foll o;,.iinJ rrethod.::; of error recovery can be ust=n :ty t!le cp€rator when 
F~FE ent. • ..:! s th€ wait stare following a halt mesf.:;age. 

1. lf th€' error log aevice has teen assigncj to thE 1052 dep:-ess the 
rcq llest k(-:y. 

2. 

.l. 

a. 

b. 

The message •Ready for Input• will tyf~· 

1) 
2) 
3) 

R - to retry the l/C OFeration ttat failEd 
I - i9nore the error and cuntinue Frocessing 
~ -- "'hen workinq ..,i th r:;rogram sections {input or 

08tfut) ski; to tne next section an~ continue 
rrocessi:"lg. 

DF~ress ex~ernal interrurt. 

Th<E- dl:'faul t q:tion will be taken 1o1hicr. is norrrally retrt• 

In th~ ~vent of card I/D er hara copy d~vices, FCFE will retry 
:ollc,~ing the device en1 i!:lterrciFt •.;hen th€ devic€ becmPes ready. 

1... PS~ rest.a:::-t - '.This action will n.:quest the ot:eratcr to positicn the 
central card device to re rositioPed to reaa a =cntrol card. 

Lccation Ccunter OOOP52 

1~irty errors have cccurred while readin9 the IfL track, unable tc load 
any 3tan~-al~ne program. 

LOCaLiOn Counter nQQ~7~ 

re~iLcd IPL prograrr dces net exist.en disk. 

Location counter OOOC8E 

Thirty error~s havc-, cccu!"red while reading in th€ IPL Frcgrarr. 

01Mld68 
~56953 

29 2!\llG68 
256975 

OlMAY69 
;.:~ ?750 

PROG. :ID. F007-2 
PAGE 13 

• • • • 

'~· 

~·· 

I 

I 

I 

f 

• • • 
IB~': M!:.1 '.iTSNANCE :HAG~05TIC PRCSRAI' PhR~ NO. 54Q8461 

PAGE lJA 

6. L 2 

6.L3 

6.1. 4 

6 .1.. 5 

6.1.6 

DAIE: 
EC l-;Q. 

The cro1ra:r will enter Wait State d'..lring initial loading to allcw entry 
of the I/O unit$ address€s. as described in S€cticn 4.1. The IC set ty 
lhe pro~ram is as follows: 

~Jnt>n all functitms have beE!1 corrpl€tEd by either: 

a. An EOF <and reader o~ly), or 
a. A Ierm Co~trol rressage (card reader &f 1052) 

the prcgr&rr will tyfe 

'::"ISK U'IILI'IY PFCSPcA!>'. 'IER~IN.~TED 
'.~:SXT AVl·>ILA3LE ~rsK ADD?-E:!:S IS cc xxx HB xx 

and wili ~n~~r ~ajt state. 

StanJard Lrror Messa9E 

See 

"I/O ERRCR Ot·: DP.'ICE XXX 
:'!3.~ ZXXX.XXY.XXXXXXXXX 
cc~ xxxxxxxxxxxxxxxx 
SI ,·,St': XXXXXXXXXXXX 

'.3ect ion . - " ~.). v fer err0r recovery • 

4- XXX YYYYYYY.Y.YYY'iYYYYY 
Ul'.LJ: 

wnere x:o. i~ a three charact1::r designation of the errcr and YY ••• Y is 
che cl~ ~".°,/J asscciati:,0 with the error 

P3M - Prcgron interrut;tion 
SVC - ~u~ervisor call error 
FIS - LAt rnal interruFticn error 
~~K - ~achinF check intezrufticn 

Depress exu'rtlal intE:rrnr-t t.o restart FOFE. 

Most cth~~ tycrs cf stt-uc error~, lJfe and disk p~siticning errors, 
t: tc., !'f sult in ert.rv t< wait. state. ilost result in error rrintouts. 
~nicn are furtbE.· de~critcd i~ Section 7.1 as well as recovtry procEdures 
(6.C). 
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7.0 

7.l 

')AH.: 
EC NO. 

• • 

U~STiWcn::>Ns TO OPERATOR 

INTERV REC ON CEVICE 0000 

Meaning - I/O unit required, found not ready.. Neady the l'/O unit. 

SEtK A~D~, CCHER IS 0000000000 

l'leaning - ~ad a S€ek error while: trying to load in a i::art cf FOFF.. See 
section b.O for error recovery. 

UNl,BLE TO I.OAO FOI'E, REI-CAD 

~ea~ing - Unable to lead FOFE froro disk, reload frorr cards. 

*'I/O EfGOR c~ DEVICE ·oooo 
C:::~w is XXXXXXXXXXXXJ1'.XX;{ 
CCI" is XXXXXXXXXXXXXXXX 
SF:-:s.!:: is xxxxxxxx:r.xxx 
riALI' 

~eaning - ~r. I/C error has occurred. SeE section 6~0 fer error recovery. 

•P3~ CODOOOOOOOOOOOOO 

Meaning - An interruption has cccurrea. The old PSW is printed along 
with <..tiree character designation. External intErrur:t tc restart. 

REA'.Ji .FOR INPUT 

Meaning - 'l'yped as a result of operator dEpre!:sing thE Request key after 
a Ht-i.LT nE:ssc:.ge .. 

!NV~LID CARD TYPE, XXX 

!iteaning - An invalid card type appeared in the fOFE deck.. Ren:ove card 
and continuE:. See 6.C. 

EOP PRIOR TO E~m CARD, RESTART 

t-teaning - An FOF fro~ th€: card x:eader occurred before tte FO.FE End card 
~as read. Reload FOFE. 

INVALID RFSFC~~sz or INVLD 

ht;;ani.ng - A.n invalid or non-e:xceFtable respon::t via the 1052 following . 
trH! R.El\CY F'OE INPU'.i.' •TE:Ssage. Depress t:he 1052 request key and enter an 
~xce?table ressage. See 6.C. 

LEFEC'.l.'Ivr: 'l'RACi-'. 

ll:'ar;.:n~ - 'A c£ i ecti V·.~ track was encc·.mten:d whilf: wr itir:q f..art cf FOFE 
on disk. FOF~ •ill ccntim.;c. 
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DM:E: 
LC NO. 

• 

REC;)£.W LENGTH EXCEEDS TRACK CAPACITY, FOFE DECK IS IN E_RROR. 

Mcanj'lg - PDF<: deck is not in SEquence. Correct deck and restart. 

H:'VALID -1/0 CONFIGURATION 

Mtaning -· A character entered frc-m the 1052 during FOFE irdtializatjon 
did not wat:cn one of thest~ pertr,ittea in 3ecticn q.1.s or the SEcond 
character was not zero or the, lengtl1 of the input did net equal o er 5 
charactE-rs. 

:=;:;:;;~:;,~ CN StS'IE!~ CONFIGURATIO~.J CARD, CORRECT AND RELOAD 

:"'ea!1ing - One of the I/O unit typ€s en the pre-punched contrcl card er 
o:tcrc:l vi::: conscle da_ta Y.eys did nol match one cf those permitted in 
~t:cticn .'.1.1.4 or q.l.6. Corre-ct and reload .. 

F"OFE ::.Isl<: DTILI'!Y READY FOR 1/0 CONFIGURATION 
r,s~:.r:;:l 1/0 DEVICE' BY 'I!;r'E A~D 4 BYTE ADDRESS 

C :KE.h9;::?- DFVICF TYPE 
T TAPE DEVICE ~Y?E 
i' ?Rr::"ITR DEVICE TY?E 
:i 1052 DEVICE TYPE 
~ 2311 DEVICE T~P~ 
F 23.14 DEVICE 'IYPE 

:~XA~·:PLE: U~F 'POGO.!!.• FOR ?RIL'1TER NITS ADDF.ESS CF OOZ 
DATl~ I:'J?UT :JFVICE: USE C~ T 0.R Y 

Meaning - FOFF is r-=ady to be initinlized through the 1052. See SEcticn 
4.l. 5 

I!{V'J'.lLID DBVICE T:tPE, CORRECT AND RETRY 

Meaning - The device tyFe in the control card is not correct. Correct 
Error and retry. 

SYSRFS/~ii'>if.'.;\S M~iJ TI:iE IP!. •o FOFE ARE AT DIFFEREN'I EC LEVELS. SEE 
S?LCIAL CONDITIONS IN USER•s GUIDE. 

Mean:1ng - tht unit. dE~fi1€d a::> SYSRES o:r NfWMAS, Crressage will indicate 
which) is not a currfnt r~OFr: disk pack. Caution: if IPL was frcrn cards 
~na a cu~;t01H:·r <lisk ~ack is mounted on the-unit defined as SYSRES or 
~E~x~s this n~ssage ~ill a~pear. 

Ac!;!_QQ! Insure U:e .::li.s!{ pack is th~ :;::ack desired, if so _i:::u.sh external 
:int£rP1;:t. The next control fun::tion should be FCRl!AT. See 5.1.9. 

E'l., WAE FrW~ ::>IS¥. IPL UNIT NC'I = ~YSRES, PUSH RECUEST CN 1052, 
r;£CC::JF1GURE. 

Meo:ning - -...,nEn FC'FE is IPL'ed from disk the SYS.RES unit nust be the IPL 
unit. 
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OA'.f·E: 
EC l'WO. 

NO :JEVlCF ASSIGNED, CORRECT AND RETRY 

Meaning - A 
assigmrc-nt.. 

control caru functicn is being triec ,.;ittout a device 
Assign device and retry. 

P.2STA~T, fOSITION CARD READER TC READ A CONIROL CA~D 

~eaninq - ~ restart is teing atterofted either vid PS~ restart or !ollcwing 
~~J ~rror. ~ositicn card reader to a control card. 

qr:sT.-\·;:T 
ENIL' CONTROL CARD 

~eaninq - A restart is being atterrrted either via a ~s~ restart or 
tollo~in~ a C?U errcr. ~nter central C3rd via the 1052. 

AN UN:.2:.FINED.CCNTl<O~ CARD HAS EEEN READ 
COVY:N.: 6-9 ARI: XX.XX 

~e3ninJ - correct centre! cara to agree with definiticns found undec 
fe:~tic!"l 5.1. 

EOr' ?RIOR 'l ~ RE AD ING CON'IROL CARD 

Mt:J.!'li ng - :Jo ccntrol card followt:d FOFE when tht: ccntrcl cai:c dE::vice was 
assi~neJ to the card reader. 

?ROG~A!,; XXX NO'I FOD'm, CGR.i<£CT AND RETRY 

M~aninJ - An ~aa was attern~tea fro~ ta~e, tut FOFE was unatlc tc tin~ 
t~ne Je:.~ired pr·ogram on t<.ipe. Ccrrect the add ccntrol ca::d and n~try. 

Meaning - Self-explanatory. 

ERRnR ON }'OiiUJARD SPACE FILE 

Meaning - Self-exrlirnatory. 

ERROR ON RE;..JI~D 

Meaning - Self-ex~lanatory. 

FOr~r HP.D CCM~AKD REJECT WEEN READING IN CV.ERlAY, A'I'IEt'?TING TO 
}(5STAR'l 

Mean.:.r.g - ?OFE ·.;a~ atterrpting tc read in an ov€r lay to ferfom the stated 
f unctioc1. 

':'E-..,'IC£ SRRCR, ATT£~·p7 P!G TC RESTART 

Meanina - Th~ aisk had a device error while attE~~tin; to xead in an 
overla~~. 
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Meaning - The reccrd nu~ber of an overlay cannct te fcur.j on disk. A 
r€store cperation will te attewFted followed ty another rea~ to send in 
cne desired cverla/. 

~~£0R ON RECALIBRA~E, RELOAD 

"1€anino - rJnable to recalil::rate after the no record four.jft Disk is in 
crrcr,-rtload FCFF to continuE. 

DI~~h P!;CK FPLL, CONDENSE FJ•CK or FJLL.COND 

Meaning - All surfaces en the disk Lack have CeEn USEd. If many u~dates 
nave b€en ~erfcrrr.eC wit.n pro:;-raJrs deleted, condt::nse [:eek to free unused 
c:rlinaer>. Jf initial run, an adaiticn ?acJr will te reguirea. 

XXX NOT VALID. COL. 73~80 ARE 00000000 
POSITIC:i DECK TO ~TA...'RT 0F '!HIS PROGRAM TO RE~'f'A~'I 

Meanin? - Cara in ~rror, er riisplac€J in aeck. C'fypical exarrplE: REF 
card followii:q hLD carC:.s is illEgal.) :::::nrEct and re~ca'.3 entir.: deck. 

PROC-:?.AH t-'O':. CN DISK 

M~ani~q - The pro?ram reque8ted by the alter central car1 dces r.ot Exist 
en disk. Ccrrect central card or ad~ ~rograro tc disk. 

E"\Tf:R R?L Card 

Meaning - Th~ 1052 has t~en assi3ned as the Jata inf ut device. Enter 
~?L card a~ descrite3 in Section 5.1.4. 

INVALID CARD 'n'.T:'E, CARD IGimRED 

Meaning - A card ether than TXT, REP or RPL was read during an alter 
CFeration. card i3 ignored. 

S:iSFES l".~D NE~KAS CA:• 'T BE SA~E J;EVICE FOR DUP. ASSIGN NEt; MASTER. 

ffeaning - . An, att~:-rt "1a3 made tc DUP whe':'l SYSRE!:: and NEV> MAST.SR were the 
tiame phy~icai unic. This cannot be allo~ed as it would be self 
destnlctive. 

SYSRFS, ~Ef\J INPUT AND NEW !~ASTER CAN'T BE SA~E CE~JICL ASSIGN NEW 
!·:l',STt;R. 

Meaning - An atterr~t was maLe tc ~erge onto a new ma3ter which had the 
s.:ur.E ur..it. acdn:ss as tbe systur Residence device or the rrerge inrut 
device. Tnis wculd be self destructive. 
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s.o 

DATE: 
E'C NO. 

• 

lhe f:irst run cf FOFE will require r.ore time thc:in roost succet=dinq runs 
neca~se the CE di5k ?ack must te FCR~:ATED. In for~ating, FOFE a~es ~ct 
nisturb the reserved CE track on either the 2311 or 2314. 

lf th~ 2311/2314 is a new CE disk pack and this pack is 9oing T.o have 
dia3nostics run against it. then the appropriate initializer (FFFO or 
FFfl) shoula be run before FOFE. 

Once FO!.;~ i1as forlT'atted the CE :E=acY. and the programs are written on it, 
no other initia.lizing ;::rogram should i::E: used against that i;ack. 

The functlOI'S that nust be perfcrrr.ed on the first run are as follows: 

IPL FOFB from card reader or cara image tafE. 
YOR~hT t~e sy3tem residence device. 
GE:.J>:~RATE FOF.L cnto thE systerr residence device. 

hn exam~le follows to aid the operator in this first run. 

Assu.ne the systE.:n has a card reader. rrinter, 1052 tyfTwriter., 9 track 
tare driv2, and 2311 disk file. Addresses of these I/C units are: 

card rEader 
1052 Tj~pewriter 
?.rinter 
L311 file 
2400 9 track tape 

Unit Address 

GOC 
OlF 
OOE 
190 
180 

FOFE is in card aeck for~at or card i~age tape and all IPL and ESD 
programs ar"" in card deck format .• 

Placce FOI'E in the card reader or mount the FOFE card image tape en the 
~ape drive and the CE disk pack on the 2311 fil€ unit. 

IPL FOFE :rem card reader or tape. • 
After partial load the system will enter ~AIT state. 

OeprPss Request on 1052 
The following -will t:e typed .. 

F'CF:!'-• DISK UTILI".IY; READY FOR I/O CONFIGURATION 
;;.ss1GN J/8 I'E.VICE;S PY TYPE AND 4 BY'I.E ADDRESS 

.C REA'.:;Er; DFVICE TYPE 
'l T,\PE PEVICE TY-~!:. 
;.'> P~.iSTr:i< :JEVIC.E l'YPE 
Y 1052 DEVICE TYPE 
D ,;,; 311 D::t:VlCE TYPE 
i' "' 231~ DEVICE. 'fl''PE 

iXAMr)LE; Ut;:: • POOOE" FOR PRINTER ~rm ADDRESS OF OOE 
O.~T:':\. IJIPUT t'EVIC~; USE c~ T or Y. 

Pnt~r: coooc ~.o.e. or if a card i~age FCFE tdfE is ~Eing used 
~nt~r: COlBO E.O.B. <note that WE arc calli~~ the taFe drive 

01M'AY68 
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L'AT=.: 
EC' N'O. 

CDNTR~L CAP£ DEVICE; USF ! er c 

en~er: YODlF E.O.B. 

HI Sr'.2:!:'.:D H!\i<D COPY DEVICE; USE ? or. y 

en~~".r: POOOE E.O.B. 

SYST~f"-S LOG DEVlCF; USE y or p 

enter: YOOlF E.O.B. 

SYST£ft RESILENCE t-EVI~E; USE. D or F 

ent~r: D0190 E.O.B. 

N£W ~ASTER; USE D or F 

enter: f'.C.B. 

~\JFE will nc:.,.i resumE lcadin~. Lurin:J t::iis tirre the rr.;Jcules of FOFE a!:e 
bein~ wri t~En on the Sy~terr.s Resid€nce Device. When leading. is corrpleted 
the rollo.,.ans message will .oe tyf.ed and the rec.a light will turn c.:n on 
th8 control Card Device. 

SYS:fr .. S A:m 'THE IPVD FOFE ARE A'I DIFFERENT EC LEVELS. SEE SPECIAL 
COND!TIO~S I~ USER'S GUI8E. 

A~tio~: Der-ress Interruft 

•~z;.:;.:.l\S Atm Ti-:E IPL-.D FOFE ARE l'..I DIFFERENT EC LEVELS. SFE SPECIAL 
C03DITION2 IN USER'S GUI~E 

Action: Depress Interruft 

ENTER CONTHCL CARD 

enter: FOR!o:!AT E. O. lL 

FOFE will now fornat th€ CE disk pack (Systems ~esidence Cevice) and do 
a sucface analysis. This is a rather lengthj:process. While this is 
Lein:j don...- the cperator can put the FOFE deck tack in the·reaaer er if 
u.:sin:1 a FOF.L carj ina-::E:: tape, re1Nind the taFe d€vice (Data· Card Device). 

~.'~JEn i o.r:H'. T is compllcte a message will be typed and the read li,ght 111ill 
turn on on tne control Card Device. 

t.:iTER ~m~TROL CARD 

~nter: GEN E.C.~. 

POF:t: will nc"1 be written on thE C.E disk pack. Also th€ IPL disk pack 
lea. .~er ;,,;ili .ce generated onto CYL O H O R ,r. 

l-ihen th~'! Ciisk genero.tion is corq::leted the message again appears. 

Enter: TER~ E.O.B. 

Your CE disk pack is now ready to use and can be IPL'ed. 
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8.1 SPECIAL CONDITICNS 

Mes::;agc 

SVSR!.S A:~J TB?: IPL' D FOFE APE AT DIFFERENT E'..: LEVELS. SEE SFl!ClAL CCNDITIC!>lS 
tl~ US.l:.R'S GUI:'IE. 

Mr:a".'ling - The atcve nessage appears aft~r the operatcr has ccmr-leted the l/O 
assi~nmtnts. The significance cf the message is to infer~ th~ UGEr cf cne 
of L~e ~cssibilities shown bElow. 

a! 111~ FOFE prc3rarr read in and the FOFE on the SYSRES aevice are not at 
t:-.1e sarre levt::'l. 

b) • FJFE nas not teen generated onto the SYSRES device at all. 

c) Ine ~ack as3igned as SYSRES device is a custoners pack. 

hCtic~: I£ a or b is the cause of the message, depress interrupt. 

Jf ~ i£ the cause of thE rressage, IPL FOFE again and assign the correct 
F3Ck ~s the SYSR~S. 

Jdl 0£ tht abOVE:- an;lies to the NEW !-'.ASTER as WE:'ll .. 

DATE: 

wnen SYSR.?.:S and NI-;.;t Mr\STE:K are aef ined as the san~ device, t.he message will 
api;:ear for each. 

1'ne normal procedure is to FORiw'.AT that Fack "'1hen the •Ente?. Control Card' 
message is tyred. 

l 2 
colu~n• 123456789012345678901 
?~nch REP 000AD9 xxoo 

Note: In Column 1 punch a 12. 2, 9 i;:unch. 

F'Jr easy loading frcr:·. disk, you Il'ay i;:atch in the most: frequently loaded 
.IPL i;rogrart.s sequence nunber intc FOFE disk IPL loader. 

Pu.nc!l th<: <ltove REP card and place it t::ehind card #OFE4070S. 

X!. :.s the f'3 ~a cf the desired IPL program. 

DMK = F023-• ~Unch 23 
D"A8 = F02~-*·runch 24 
m~E = ~ 01rn- • ouncn 40 

If th~ ah~ve i& used 10ading ;iccedure from disk would be: 

Dial in ~ddress cf SYSaE~ ~isk Pack 
;;e;:-IEs-; Lnad 

~io~ Lcajer 11 read in and SYS enters wait sta~e 
D~rr~ss Interruft 

EC NO. 
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FOFE i5 a disk i.:tiL.ty prograrr for creating a diagnostic lil:rary on the 
2~11/231~ !:>isk. EoGel 25 rr-icro diag!lostic decks are a different format 
tnan nor~al SysteF/360 object decks and thus lequir~ SfECial handling •. 
lne normal syst~m/36G ~odules cf FOFE will not handle the Podel 25 ~icrc 

. d~cKs yet. scwe of the san,e functions are required; i.e •• ADD. DELETE. · 
et:'C. 

:n order to handle thEse Ncdel 25 micro decks s~ecial rrcdules were 
wi::itten. These moaulf'>s are ccnsidere1 micro rrc.rlules ana rrust be used 
to pr()cess f.'odel 25 rroicrc diagncstics into the disk. 

PROClRAJw'. lNITIA£.IZA'lION - seE- FOFE Oser• s Guide· 4.1 thru 4.1.6 

8PER~TIO;! 

UPD~TE CONTRCL RECORDS 

The following pages .explain in detail the Oftions available in 1''.odel 25 
micro n:ode. 

Micro modules of FOFB are available only in micro mod~, cf opEration • 

There are fiV€ functicns available in micro mode. 

Function 

1. ADD 
2. DELETE 
3. DiJFLICATE 
4. MEI<G:. 
5. TERMINATE 

Section 

9.5.1.2 
9.5.l.3 
9.5.1.4 
9.S.1.5 
9.S.1.6 

In order to use these roodu1es, the control ~ICRO must ce entered. FOFE 
then OFerates using micro rrodules and will proc~ss reicrc prograns. 
control :1360 1r:ust b.e use::J to put FOFE back in the mode to handle Systeir/360 
onject deck. 

Ol1".A:t68 
256953 

29A:JG68 
256975 

01MAY69 
251750 
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9.5.l. l .. ~CRQ 

·This causPs r:he mode of ooeraticn in FOFE to call micxo modules rather 
than 360 n;odnlez.. It indlcates:,that nlicro programs are going tc be 
proces::;et.:J and directs itself to the proper cylinders. 

Column* 
Type 
Punch 

Pro~ed3:!~~ 

l 
123lf567890 
MICRO 
CNTRLMICRC 

&ef ore trying to precess any micro program decks, enter MICRO then any 
of th~ available roicro moda1es may be requested. 

9.S.J..2 ADQ micro programs "."' card input 

D.-i.IE.: 
E:::; NO~ 

··.··.··.'···· . - -

Column• 
Type 
Pun en 

123!i5678 
ADD 
CNTRLAD:C 

See 5.1. l of FOFE User•s Guide. 

DE~ micro programs . 

Con!ro,!~Messfill~Fonrat: 

Coluren• 
T~lP€ 
Punch 

123q5678 
D.EL 
CNTRLDE!. 

llotE:: If program loo· is deleted a warning will be output on the SYSLCG 
device. 

See 5.1.7 of FOFE user•s Guide. 

UlMAiM! 
256953 

-
29AUG6S 
2561}75 

- -
01MAY69 
257750 

- - -
·· ..... . 

-
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.9.S.J.4 

9.5.l.5 

9.S.L5 

Dl~ 1 E: 
E:C NO. 

• • 

PAGE 18A 

~UP micro loader and update pointer to prograre 100 • 

ft:>del 25 DDP is provided cnly to duplicate th€ CSL loaoer and provide a 
linkage to program 100. Loader will be copied from the SYSRES device. 
r~orn:al use procedure would be: 

1. CUP in normal 3f0 mode. See s.1.e of FOFE User•s Guide. 

2. Put FOF'l<.: in wicro wode - see micro above. 

3. DUP in a.icro mode. 
I 

control ~~~M~Foru.atr 

Column• 
Type 
J:'unch 

12345678 
DUP 
CNTRLDOP 

A ~essage will te out~ut on the SYSLOG device indicating the success or 
failJre of the loajer DUP anc linkage to ~rograrr 100. 

~fE§ micro loader and upoate FOinter to program l?O· 
t-iodel 25 .t•;ERGE is :;?rovided only to Qtti::licate thE CSL loader and trcv.ide 
a linkage tc prc~r~~ 100. Loader will be copiec frow the SYSRES.device. 
lformal use frocedure would be: 

I. f"'U::~G in ncrmal 360 mode~ See 5.1.13 of FOFE User•s Guide-

2. Put FOF£ in rricro mode. See micro above. 

3. MERG in micro mode. 

Colun..n• 
Type 
~Leh 

123456789 
MERG 
CNTRL~ERG 

A ,,.essagE will be output on the SYSLOG device indicating the success or 
fail11re of tne loader DU? and linkage to Frogran 100. 

TLRM in micro ~oje 

Colu:r:n• 
'ltpe 
Pi.men 

123456709 
TE:~~ 
C~TRL'IERM 

-'arre funct.icn as nor!r.al t€rrr tut retains 1iicro status; i.e.r a FSW restart 
~ft~r a wicro Lerw will restart the rrcyram in rricro «ode. 

See 5 .. L le cf FOFF user 9 ::;;; Guide. 

Ol~A.f69 

256953 

• 

21AiJG6S 
2~i-6975 

• • 

01MAY69 
257750 

• • • .. 
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• 

This causes the mode of operaticn ir, FOFE' to call ror..cro modules rather 
tna:i mic~o rrod•Jles. It in:licat<s that rcacro prcgran:s are 9oing to ce 
procP.s:~:e::d and di r€cts itself to the ~roper cylind-ers. If ~ICRO mode has 
not b~en entered th~~ ~360 is assumej. 

Column• 
Type 
Punch 

123456789 
M360 
CNTRL~360 

Pr££~dU!~!. 

before processin=1 any iracro [Jrog:ram decks, Enter ~360, the!l ant of the 
avail ... ble mccro rr•ccules rc'i.y be requested. 

*ln above exarr.ples the word ~Type• is used to indicate ~hat is tc be 
entered via the 1052 when it i.s the control devicE:. 'Ihe word 'Punch• 
is used lo in::Ucate ·..ihat is t.o 1::-:? punched into the control care when the 
control 1evice is the reaoer. 

9. 6 UN!QQ.t '!:~21~DEk_~-~L~ICRC _MODE PRIN'i'OUTS 

DATE: 
EC NO. 

MICRO . !-!ODE ON 

!·~eaning - A ncRQ control cara has teer1 reaa ano FOFE is ready to crocess 
rr-icrc diagnostics. 

MICRO Y.ODE OFF 

Mea~ing - A M360 control card has been read and FOFE is ready tc process 
macro diagnostics. 

NOT VALID FOR MICRO ~ODE 01'1 THIS MODEL 

Meaning - FOFE was in micro rr·cde an3 a control card was rf'ad •.Jhich 
re~uested a function ~ot p~ovided for on this mcdel of SYSTEM/360. i.e •• 
L.IS'r° on a Medel 25 in -micro mo.:le. 

C~RD E?.R. COL 73-80 ARE XXXXXXAX. POS DECK TO CA~D l TO aESTART. 

Meaninq - Incorrect sequence. or format of a card reac in r:.~cro irode ADD; 
XXXXXXXX ... ill .CE: f il.ied with contents of the card colmr:ns 73-80. Ncte: 
A:l.l Model 25 micro deck caras rrnst have cin asterisk in c0lwrn 73. ---

OlMAY68 
256953 

29AL'ib8 
25697~ 

01MAY69 
257750 
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PAGE lgA 

DATE: 
£C NO. 

t«)DFL 25 PGM 100 IS NOT PRESENT ON THE NEW MASTER. 
C~L LOADER a~s NOT BEEN LINKED TO PGM 100. 

'.v:ieaning - Micr::i rr.oae DDP or fv~ERGE could net find Fro9rarr 100 on the new 
1.1aster micro ESu cylindE:r. l'he micro CSL loade.::: froguur has :r.o1 been 
placed on the new master disk. 

CSL LOADER HAS BEEN LINKED '.l'O PGM 100 

Meaning - A micro MF~GE or DUP was successful. 

r~L:EL 25 PGM XXY. TERO XXX DELETED 

M;~riln~ - Self-~r.rlanatory. Delete was called ty the user: or tythe 
a.A .. f:10oule after.: an error occurred and a Frograrr had :teen fartially 
ad~ed. 

~Af'~ING, PGM 100 ~AS DELETED AND MUST BE ALDED BEFORE CSL ~ILL WORK. 

Meaning - Self-explanatory. 

CH0\168 
256953 

29P..!JG68 
256975 

----- LAST PAGE -----
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 tE DISK PACK INITIAlIZER 

TABLE OF CONTB'tTS 

l. 
2. 
3. 
4. 
s. 

lo PURPOSE 

PURPOSE • • • • 
PREREQUISITES • • 
USE PROCEDURES 
PRINTOUTS 
tOftNENTS 

. . . 

. . . . 

PAGE 

• • • • • • 1 
• • • • • • • • 1 

• • • • • • • 1 
• • • • • • lA 

• 2A 

• 

1.1 INTENT. THIS PROGRAM INITIALIZES 2314 CUSTOMER ENGINEER PACKS. 

1.2 MODIFICATIONS. NONE 

z. PREREQUISITES 

2.1 PROGRAM REQUIREMENTS. DIAGNOSTIC MONITOR PROGRAM. 

2.2 EQUIPMENT REQUIREMENTS. 

CPU 
CUSTO~ER ENGINEER OUTPUT DEVICE 
2314 WHICH WILL EXECUTE THE FOLLOWING COMMANDS CORRECTLY ~ 

CONTROL SEEK READ HOME ADDRESS 
WRITE HO~E ADDRESS READ RECORD -0-
WRITE RECORD -0- SEARCH HOME ADDRESS 

2314 CUSTOMER ENGINEER OISK PACK 
METHOD OF LOADING PROGRAM. 
1/0 CHANNEL 
8 K CORE STOAAGE 
THIS PROGRAM IS RELOCATABLE. 

3. USE PROCEDURE 

3.1 PROGRAM LOADING. STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BY 
THE USERS GUIDE. 

3.2 PROGRAM OPERATING 

DESCRIPTION OF 2314 CE DISK 'ACK INITIALIZER 

DATE 
EC NO. 

l6M~Y66 30JUNE• 30SEPT6 15FEB68 
416146 416146A 420836 420662 

• • • • 
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DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 

3.2.l SENSE SWITCH CONTROL OPTIONS 

THE PROGRAM SB4SE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH BYTES OF 
THEIR RESPECTIVE SECTION PREFACES. THE CHARACTER X REPRESENTS THE 
RELOCATION FACTOR CONTAINED IN REGISTER 15 DURING RUN TIMEa THE SWITCH 
BITS ARE ZERO WHEN OFF, ANO ONE WHB4 ON. 

I SENSE I 
I SW. I 
I • I 

1 
I 

0 

FUNCTION 

OFF--PROCEED NORMALLY 
ON --LOOP ON START 1/0 

SECTION I BYTE 
DR I ANO 

ROUTINE I B IT 

ROUTINE 1 xoo~ 
-All I 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I

NOTE--THE OBJECT OF SENSE SWITCH 0 IS TO PROVIDE A SCOPING OR 
TROUBLE SHOOTING LOOP THAT CONSTANTLT REPEATS A SINGLE 
SIO PERTAINING TO A CHAIN OF CCWS. THE MOST EFFECTIVE 
WAY TO USE THIS SENSE SWITCH IS IN CONJUNCTION WITH THE 
OM SENSE SWITCH --HALT ON ERROR-. WHEN AN ERROR MESSAGE 
IS INDICATED BY A ROUTINE A HALT --WAIT STATE- OCCURS IF 
THE OM HALT ON ERROR OPTION IS SET. IF DURING THiS HALT, 
SECTION PREFACE SENSE SWITCH 0 WERE TURNED ON, THE CHAIN 
TP.AT CAUSED THE ERROR IS LOOPED WHEN THE SECTION JS CONTINUED. 

I 6 OFF--PROCEED NORMALLY 
I I ON --PRINT ROUTINE TITLE 
1--~~1~~~~~~~~~~~~~·~~~--·~~~ 

I 1 I OFF--PROCEED NORMALLY 
I I ON --PRINT CORRECT RESULTS 
1----1-----
1 8 I OFF--SKIP RTN 3 
I I 
I I ON-RUN RTN 3 
I--

DO NOT WR HA AND RO 
FOR CYL 1 ANO 199) 

I ROUTINE I X884 
I -ALL I 6 
1----1--
1 ROUTINE I X004 
I -ALL t 7 
I I-
I ROUTINE I X005 
I I 0 
I 3 I 

3.3 PROGRAM HALTS. NONE 

3.~ PROGRAM TERMINATION. STANDARO--YIA MONITOR CALL SVC D6. 

DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 

DATE 
EC NO .. 

l6MAY66 30JUNE6 30SEPT6 15FEB68 
416146 416l46A 420836 420662 
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DESCRIPTION OF 2314 CE DISK PACK INJTIALilER 

4. PRINTOUTS 

4.1 INSTRUCTION TO THE OPERATOR. NONE 

4.2.l STATUS MESSAGES COMMON TO All ROUTINES. 

-DID NOT INT FROM UNIT XXX AFTER SJO ACC CAW XXXXXXXX-
THIS MESSAGE OCCURS WHEN £ SYART 1/0 WAS ISSUED AND ACCEPTED, BUT AFTER 
WAITING A PREDETERMINED TIME FOR AN INTERRUPT IT NEYER OCCURED. THE 
MONITOR CALL SVC 08 IS ~SEO TO WAIT FOR THE INTERRUPT. All PRINTOUTS 
WHICH H~VE XX •• X IN THl:fli; SIGNIFY THAT DATA WILL BE FILLED IN, FOR THE 
x, BY THE PROGRAM PRIOR TO THE PRINTOUT. 

-GOT CC 2 ON UNIT XXX CAW XXXXXXXXX-
UHEXPECTED CHANNEL OR SUBCHANNEL BUSY WHEN JSSUJMG ~ START 1/0 CAUSED 
THIS MESSAGE TO OCCUR. 

-GOT CC 3 ON SID TO UNIT XXX CAW XXXXXXXX-
UNEXPECTED DEVICE NOT OPERATIONAL ON START J/O CAUSED THIS MES~AGE. 

-ERR ON STO UNIT XXX CSW XXXXXXXXXXXXXXXX SNS XXXXXXXXXXXX CAW XXXXXXXX
UNEXPECTED RESULTS ON START l/O. UNIT NUMBER, CHANNEL STATUS WORD• 
SENSE DATA, ANC CHANNEL ADDRESS WORD ARE INDICATED. 

4.2.2 STATUS MESSAGES FOR ROUTINE lt SECTION FFFl 

-2314 c.e. PACK INITIALIZATION -ROUT 1 WR HA AND RO-
ROUTINE TITLE. 

--XXX- HA RD XXXXXXXX RO RD XXXXXXXXXXXXXXXXXXXXXXXXXXXX-
-HA SHLD BE XXXXXXXX RD SHLD BE XXXXXXXXXXXXXXXXXXXXXXXXXXXX-
THIS IS EITHER THE CORRECT OR ERROR RESULT MESSAGE. IF THE HOME 
ADDRESS AND RECORD ZERO READ ANO EXPECTED ARE EQUAL -OK - Will BE 
MOVED IN THE MESSAGE AND If THEY ARE NOT EQUAL -ERR- WILL BE MOVED IN. 

4.2.3 STATUS MESSAGES FOR ROUTINE 2, SECTION FFFl 

-2314 c.E. PACK INITIALIZATION ROUT 2 CHECK DISK RPM
ROUTJNE TITLE. 

-RPM TOO SLOW, NO OVERRUN, SNS XXXXXXXXXXXX-
THI S MEANS THAT THE RPM WAS SO SLOW THAT All 9000 BYTES WERE 
WRITTEN, THE RESIDUAL COUNT IS ZERO ANO THE OVERRUN IIT IS NOT 
ON. 

-RPM XXXX IS XXXXXX TOLERANCE 
THIS IS THE COMPUTED RPM. IF IT IS BELON 2352 THEN IELOW WILL 
BE MOVED INTO THE MESSAGE, IF IT IS 2352 OR HJGHTER THEN WITHIN 
Will BE MOVED INTO THE MESSAGE. 

4.2.4 STATUS MESSAGES FOR ROUTINE 3t SECTION FFFl 

2314 c.E. PACK INITIALIZATION -ROUT 2 WR CYLS 1 AND 199 WITH HA AN• 
ROUTINE TITLE. 

--OK - RO JD RD XXXXXXXXXXXXXXXX-
-RO IO SHOULD ~E XXXXXXXXXXXXXXXX-
THIS IS THE CORRECT RESULT MESSAGE, WHICH IS UNDER CONTROL OF SECTION 
PREFACE SENSE SWITCH 7. THE RO ID AND RO DATA ARE INDICATED ON 
SEPARATE LINE WITH THE APPROPRIATE HEADINGS. THIS MESSAGE IS GIVEN 
IF THE RO RECORD WERE COMPARED EQUAL BY THE PROGRAM. IN THE CASE 
THE DATA READ DOES NOT COMPARE EQUAL THE WORD --OK -- JS REPLACED WITH 
THE WORD --ERR--. WHEN THIS MESSAGE AND THE HOME ADDRESS MESSAGE FOR 
ROUTINE 1 ARE OUTPUT AS AN ERROR INDICATION, SECTION PREFACE SENSE 
SWITCH 0 IS TESTED, AFTER THE ENTIRE MESSA;E IS GIVEN, AND IF JT IS 
ON THE READ SIO IS LOOPED. 

DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 

DATE 
EC NO. 
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OES,RIPTION OF 2314 CE DISK PACK INITIALIZER 

5. COMMEfllTS 

5.1 COMMENTS ON SECTION FFFl, ROUTINE 1. 

THIS ROUTINE WRITES HOME ADDRESS AND RO RECORD ON ALL TRACKS OF ALL 
CYLINDERS EXCEPT CYLINDER l,7l,73,74,75tll7tll8,ll9, AND 199. 
AFTER HOME ADDRESSES AND RO RECORDS HAVE BEEN WRITTEN ON ALL THE 
CYLINDERS DESCRIBED ABOVE A READ PlSS IS MADE WHICH VERIFIES THAT THE 
HOME ADDRESS AND RO RECORDS WERE WRITTEN PROPERLY AT THE CORRECT 
LOCATION ON THE PACK. ON THE READ PASS THE HOME ADDRESSES AND ao 
RECORDS READ ARE COMPARED BY THE PROGRAM TO ASSU~E THEY WERE WRITTEN 
CORRECTLY. AN UNEQUAL COMPARE OF THE READ DATA IS INDICATED. ALSO, ANY 
ERROR STATUS RECEIVED FROM THE DEVICE OR CHANNEL IS INDICATED WHEN IT 
OCCURS ON EITHER THE READ PASS OR WRITE PASS. 

5.2 COMMENTS ON SECTION FFFl, ROUTINE 2. 

THIS ROUTINE IS DESIGNED TO TEST FILE ROTATION SPEED. 
CALCULATIONS ARE BASEC ON A WRITE TIME OF 400 NANO~ECONDS PER 
BIT AND ASSUMES THE VFO IS OPERATING WITHIN ITS SPECIFIED 
TOLERANCE. 

A TRACK OVERRUN CONDITION IS FORCED BY WRITING A 9000 BYTE 
RECORD 128 TIMES AND TAKING AN AVERAGE OF THE RESIDUAL COUNTS. 
FROM THIS THE PROGRAM CALCULATES THE NUMBER OF BYTES ACTUALLY 
WRITTEN AND CONVERTS IT TO RPM. THIS CALCULATED RPM IS THEii 
CHECKED FOR A TOLERANCE LIMIT ANO THE RESULTS ARE PRINTED OUT. 

NO CHECK JS MADE FOR A DRIVE BEING TOO FAST SINCE THIS 
CONDITION lS HIGHLY IMPROBABLE. 

5.3 COMMENTS ON SECTION FFFl, ROUTINE 3. 

IF SENSE SWITCH B IS OFF 1HIS ROUTINE IS BYPASSED. IF SEMSE SWITCH 
8 IS ON THIS ROUTINE ~RITES THE HA AND RO ~ECORDS ON ALL THE TRACllS 
OF CYLINDERS 601 AND 199 WHICH IS REQUIRED BY THE IN-LINE lllCRG
DIAGNOSTJCS. THE RO DATA PORTION OF THE RECORD CONSISTS OF 7000 BYTES 
OF CORE STORAGE. 

A WRITE PASS ANO READ PASS ARE MADE AS DESCRIBED FOR ROUTINE 1 EXCEPT 
THE RO DATA RECORD IS 7000 BYTES IN LENGTH. A WRITE HOME ADDRESS 
COMMAND AND A WRITE RO COMMAND JS USED TO FORMAT THE TRACK ON THE 
WRITE PASS. A SEARCH HOME ADDRESS AND READ RO COMMAND JS USED "18 
CHECK THE DATA ON THE READ PASS. A BURST CHECK OF ONLY THE RO REC .. 9 
READ IS PERFORMED ON THE READ PASS. 

5.4 BLOCK OF 100 BYTES OF HEXIDECIMAL -E5-Clll0010ll 
THE 7000 BYTES OF RECORD -0- DATA CONTA~N A BLOCK OF 180 
BYTES OF HEXIDECIMAL -ES- CBINARY-11100101). THIS BLOCK JS 
LOCATED 3228 lDECIMAL) BYTES FROM THE BEGINNING OF AECOR8-&-
0ATA. 

DESCRIPTION OF 2314 CE DISK PACK INITIALIZER 
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F06l-3 

FObl-3 

OATE 
EC NO. 

F R t E N 0 -3- PROGRAM DESCRIPTION 

CHANGES f R 0 14 F R I E N D 2 

-CH.M~GE VERSION NUMBER FROM 2 tO 3., 

-2314 RELEASE. 

-JNCLUOE REfERENCc ro DESCRIPTION lOCA~lilf' l~ 2314 VOLUMES • 

-ADDED 2314 MULTIPLEX STORAGE CONTROL FtAlURE COMMANDS. 

-PROViSION FOR SYSTEM/360 MODEL 25. 

-PROVIDE A ANY HEXADECIMAL COHMAND C.ODE FACILITY cum xxa FOR 
GENERATING ANY CCW. IF INPUT COffHAND,ASK FOR DATA LENGTH fDl=J. 
IF OUIPUT OR CONTROL COMMAND ASK FOR DATA (DATA•J. 

-PROVIDE A TIME DELAY CAPABILITY BETWEEN CCW CHAJNS «iWAlT XXX) • 

-INCR£ASE SENSE CCW,AREA,AND TYPEOUT TO 12 8YTES 9 FOR. 
FUTURE EXPANSION TO OTHER I/O UNITS. 

-CHANGE THE OBJFCT DECK SEOUENC:E IDENTlflCATIDW TO •061' 
TO PERMIT lOAOHiG BY FILE EDITOR PROGRAM -Fo:FE-. 

-CORRECT THE PROBLEM OF WRONG UNil ADDRESS PRINTING OUT 
IN 1 LOOP IS FINISHED ON UNJT xxxx• MESSAGE • 

-CORREC.T THE PROBLEM Of CHANGING THE MOOE SET CCW COMMAND 
ENTERED BY THE USER. 

-CORRECT THE PROBLEM OF CHANGING THE FIR~T HEXADECIMAL 
OPERAND ADDRESS OF THE COMPARE COMMAND. 

-REMOVE RESTRICTION OF CE CELL OR SCRATCH CELL IN 
CELL POSITION ZERO. 

-INHIBIT INSERT ING ANY ADDITIONAL COMMANDS IF 1 REP 1 "ODE,. 

-ADO 1 SU8ST 8 (SUBSTITUTE) AND 'COPY' COMMANDS. 

-ADO 1 SFM 1 FOR SET FILE MASK CCW COMMANDe 

-ADD 1 REAO INQUIRY' AND 'INHIBIT' CCW COMMANDS. 
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O. WHAT DOES FRIEND STAND FOR 

F - FAST 
R - .... 11116 
I - INTERPRETOR 
E - ENABLING 
N - NATURAL 
D - DIAGNOSIS 

1. WHAT IS FRIEND--

FRIEND SUPPORTS ALL THE COMMANDS FOR ALL S/360 FILES AND DRUMS. ALL 
COMMA~OS FOR 2400 TAPE DRIVES ARE SUPPORTED BUT IN AN ABREVIATED FORM. 
LIMITED CHANNEL PROGRAMS CAN BE CONSTRUCTED FOR TELEPROCESSING, PRINTERS, 
CARD READERS, CARD PUNCHES, AND ETC. 

FRIEND IS A STAND-ALONE, OFF-LINE, INTERPRETIVE DIAGNOSTlt PROGRAM AND 
REQUIRES 16 K BYTES OF CORE STOR~GE ANO A CONSOLE TYPEWRITER. 

IT ALLOWS A USER TO CONSTRUCT S/360 CHANNEL PROGRAMS IN ENGLISH LANGUAGE. 

EACH CHANNEL COMMAND IS ENTERED-IN ENGLISH FROM THE CONSOLE KEYBOARD, CARD 
OR TAPE. CHANNEL PROGRAMS FOR SEVERAL DEVICES CAN BE ENTERED AND EXECUTED 
SIMULTANEOUSLY. THE USER WILL NOT HAVE TO LEARN A STRICT SET OF COMMAND 
SPELLINGS, AS SEVERAL FORMS ANO ALTERNATIVES ARE PROVIDED. 

IF FRIEND NEEDS ANY ADDITIONAL INFORMATION ABOUT THE COMMAND SUCH AS 
SEEK ARGUMENTS,RECORO NUHBERS,OATA LENGTHS,OR DATA, THE PROGRAM Will 
REQUEST THIS INFORMATION TO BE ENTERED. 

THERE ARE SEVERAL INTERPRETOR COMMANDS FOR COMMUNICATING 
WITH FRIEND ANO FOR CONTROLLING CCW CHAIN EXECUTION. 

2. HOW DO YOU USE FRIEND -

-LOAD FRIEND INTO CPU 

1. INSURE THAT CO~SOLE KEYBOARD IS READY fREOUIREDt. 
2. PLACE 'FRIEND' IN CARO READER/TAPE DRIVE AND MAKE READY. 
3. SET CPU LOAD ROTARY SWITCHES TO THE LOADING UNlT ADDRESS. 
4. PRESS IPL LOAD BUTTON. 

CIPL LOADER OCCUPIES THE LOG OUT AREA AND LOWER CORE.J 
5. 1 FRIEN0 1 SHOULD NOW LOAD. 

AFTER FRIEND IS LOiOED, IT TRIES TO DETERMINE THE KEYBOARD ADDRESS. 
A READ INQUIRY COA) AND WRITE C09) COMMANDS ARE SENT TO THE FOLLOW
ING ADDRESS - OlF,009,209,21F, AND 309. IF YOUR KEYBOARD ADDRESS 
IS NOT ONE OF THESE, FRIEND WILL ENTER THE WAIT STATE AND THE USER 
SHOULD PRESS THE KEYBOARD REOUEST BUTTON. 

THE USER SHOULD READ AND FOLLOW THE INSTRUCTIONS PRINTED OUT. 

-SINGLE CCW CHAIN· 

F061-3 

DATE 
EC NO. 

lo SPECIFY THE DEVICE ADDRESS OF THE UNIT YOU WANT TO EXERCISE WHEN 
FRIEND ASKS FOR IT. CDEV=) 

2. WHEN PROCEED LIGHT TURNS ON, EN~ER A ~cw COMMAND IN ENGLISH 
LANGUAGE. CFOLLOWED BY EOB = ALTERNATE CODE 5) 

3. ENTER ANY ADDITIONAL INFORMATION REQUESTED BY 'FRIEND•. 
4. AFTER YOUR ENTIRE CCW CHAIN HAS BEEN ENTERED, TYPE 'GO'• 
5. THE DEVICE SHOULD NOW BE FUNCTIONING. 
6. WHEN YOU WANT TO ENTER ANOTHER CCW CHAIN, PRESS KEYBOARD REQUEST. 
1. WHEN PROCEED LIGHT TURNS ON TYPE 'RESET•. 
a. GO TO INSTRUCTION l FOR NEXT CCW CHAIN. 
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EXAMPLE 

f R I E N D -3- DESCRIPTION IN 2841 VOL. A02 OR 2314 VOL. SDI 

*WARNING* WRITE COMMANDS MAY DESTROY DATA 
ON A CUSTOMER PACK/CELL OR CE TRACKS. 

INTERPRETIVE PROGRAM TD XEQ CCW COMMANDS 
THAT YOU ENTER FOR ANY OEVICECS). 

AFTER INSTRUCTIONS ARE TYPED,ENTER EACH COMMAND 
WHEN PROCEED LIGHT TURNS ON. 

TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 CE08). 

AFTER CCW CHAIN HAS BEEN ENTERED,TYPE GO. 
TO ENTER NEXT CCW CHAJN,PRESS REQUEST 9 TYPE RESET. 

CPU MODEL XX•30 
DEV=DEVICE ADDRESS XXXcl90 
ENTER CCW LIST IN ENGLISH 

SEEK 
CYL=5 
HD ,,.7 

SK 
C\'L==l98 
HO =9 

GO 
RESET 
DEV"" 

IHIGH ORDER ZEROS ARE NOT REOUIREDJ 

CAN ABBREVIATED FORM OF SEEKt 

fCAUSE CCW CHAIN TO BE EXECUTEOt 
(PRESS KEYBOARD REOUEST BUTTON FIRSTJ 
(READY FOR NEXT DEVICE ADDRESS) 
(ENTER NEXT CCW CHAIN> 

3.0 ADVANCED CAPABILITIES Of FRIEND 

-MULTIPLE CCW CHAINS IN OVERLAP 

FG61-3 

DATE 
EC NO. 

FRIEND ALLOWS THE USER TO ENTER SEVERAL DIFFERENT CCW CHAINS FOR THE 
SAME OR DIFFERENT DEVICES. THIS CAPABILITY JS PROVIDED TO LET THE 
USER GENERATE A SIMPLE SYSTEM TEST TO CHECK FOR INTERACTION BETWEEN 
DIFFERENT I/O DEVICES. 

TO OVERLAP CCW CHAINS -

START AS YOU WOULD SINGLE CCW CHAIN EXECUTION 
AFTER TYPING 1 60 1 THIS CHAIN Will BE EXECUTING 
PRESS KEYBOARD REQUEST 

1. 
2. 
3. 
4. WHEN PROCEED LIGHT TURNS ON, ENTER 'DEV=xxx•. WHERE xxx IS 

HEXADECIMAL DEVICE ADDRESS ON WHICH THE FOLLOWING CCV CHAIN 
ENTERED IS TO BE EXECUTED. THIS DEVICE ADDRESS MAY BE THE 
SAME AS A PREVIOUS DEVICE. 

5. 
6. 
1. 

EXAMPLE 

00 NOT TYPE -,RESET•. 
ENTER THE CCW CHAIN TO BE OVERLAPPED. 
TYPE 160'• 
GO TO INSTRUCTION NUMBER 3 FOR NEXT CCW CHAIN. 

OEV=l90 
;~-iENTER CCW 
:~·SEEK 

CUNIT ADDRESS FOR FIRST CCW CHAINt 
LISJ I' ENGLISH IFRIEND TYPE OUTJ 

:: CYL•O 
HD •1 

SEEK 
CYL=lOO 
HD •2 

GO 
OEV .. 191 

fSTART EXECUTING FIRST CCW CHAINJ 
lPRESS REQUEST, ENTER 1 DEV= 1 AND DEVICE 

ADDRESS FOR NEXT CHAIN) 
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F06l-3 f R I E N D -3-

SEEK 
CYL•lOO 
H0•3 

SEEK 
CYL•200 
H0=4 

GO 

PROGRAM DESCRIPTION 

lSTART EXECUTING BDlH ~HAl~S lN DVERLAPI 
<PRESS REQUEST TO ENTER DE~=XXX FDR A~DTHEft 

-SYMBOLIC 1/0 AREAS 

FRIEND ALLOWS THE USER TO REFERENCE THE DATA AOORESS lff A CCW 
TO ANOTHER CCW .. THIS CAPABILITY IS PROVIDED SG THAT DATA READ MAY 
BE USED AS WRITE OATA OR VICE VERSA. ALSO A LARGE WRITE OR READ 
AREA CAN BE USED REPEATEDLY TO CONSERVE USE OF CORE STORAGE. 
FOR FIL.EST THE SYMBOLIC IIO OUL Y APPU ES TO THE DATA AREA OF ANY 
COUNT-KEY-DATA OR KEY-DATA COMHANO. FRIEND Will USE DATA CHAINING 
TO GET THE DATA FIELD OF THESE COMMANDS. 

TO USE SYMBOLIC 1/0 ~ 

l. TYPE THE NORMAL READ CKD9 RD9 WRlif9 PRINT9 OR. ETC COMMAtmo 
2.. FOLLOWED BY •INTO U' IF THE 110 Cmff!~ND IS AN INPUT TYPE 

OR BY 'FROM SX' IF THE I /0 COK14ANI:> IS AN OUTPUT• X CAN 
BE ANY KEYBOARD CHARACTER, BUT WE REC01'4MEND THAT YOU USE 
A THRU Z FOR EASE OF CROSS REFERENCING. 

3. IF THIS IS THE FIRST USE OF THE SYMBOLIC CHARACTER9 FRIEND 
WILL ASK FOR THE NORMAL ADDITIONAL INFORMATION. IF THE 
SYMBOLIC CHARACTER HAS BEEN USED BEFORE, FRIEND WILL NOT ASK 
FOR THE DATA LENGTH OR DATA FIELD. THE SYMBOL TABLE 
GENERATED BY FRIEND CONTAINS THE CORRESPONDING DATA ADDRESS 
AND IMPLIED LENGTH OF THE DATA AREA. 

EXAMPLE -

DEY•l90 
ENTER CCW LIST IN ENGLISH 
SEEK 

iFRIEND TYPE OUT) 

CYL•5 
1i0 •l 

SET FI LE MASK 
MASK•CO 

SRCH EQ HA 
TIC *-8 

WRITE RO FROM SA 
KE Ye 
OATA=0500XFOOF 

WR CKO FROM SA 
RCO HO.=l 
KEY= 

GO 

(FRIEND WILL USE CCHH FROM SEEK ARGUMENT> 
f*-8 Will TAKE CHANNEL TO THE PRECEDING 

COMMAND) 
CSA ACTUALLY POINTS TO DATA FIELD) 
IEOB WILL CAUSE NO KEY TO BE GENERATED> 
<DATA F iELO l S 1000 BYTES LONG) 
!DATA PORTION WILL SE DATA CHAINED) 

(FRIEND WILL NOT ASK FOR 1 DATA= 1 ) 

ISTART EXECUTIONJ 

-CCW CHAIN SEQUENCE CONTROL ANO DELAY BETWEEN CHAINS 

F061-3 

DATE 
EC NO. 

WAIT N ••• N IN ••• N IS OPTIONAL) 

THIS COMMAND CAUSES FRl~ND TO WAIT UNTIL A CCW CHAIN HAS COMPLETED 
!DEVICE ENO INTERRUPT) BEFORE THE NEXT CCW CHAIN !S STARTED. THIS 
CAPABILITY IS PROVIDED FOR USE WITH SYMBOLIC l/U AREAS WHEN YOU ARE 
WRITING DATA THAT WAS READ BY A PREVIOUS CCW CHAIN. THIS WILL 
INSURE THAT ALL THE DATA 15 READ BEFORE THE WRITE CCW CHAIN IS 
EXECUTED., 

N ••• N IS AN OPTIONAL OPERAND. IF N ••• N IS NOT SPECIFIED, 
FRIEND Will START THE NEXT CCW CHAIN JMHEOIATEU' UPON TliE 

f R I E N D -3-
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RECEIPT OF THE DEVICE ENO INTERRUPT. If N9eaN IS SPECIFJEO, 
FRIEND WILL W.AIT !DELAY) FOR NeuN MILLISECONDS BEFORE STARTING 
THE NEXT CCW CHAIN. THIS COMMAND CAN ALSO BE USED FOR 
A SINGLE CCW CHAIN. 

1., WHT {0Pil0\\i1ill N.., .... fO UN BE SPE-CU:U:D AWYTltti: 
DURING THE ENTRY OF THE CCW tHAJh0 

2. AFTER 'WAIT~ rlAS BEEN TYPED AFTER THE LAST CtW CHAIN HAS 
BEEN ENTERED, TYPE 6 GO• TO EXECUTE THE CHAINS. 

iT APE TO PRHHER 80/80 LIS.Ti 
iTAPE UNIT A~DRESS) 

EXAMPLE -
DEV.,.lSl 
HHH CCW 
READ INTO 

us r JN ENGU SH (FRI END TYPE oon 

DL=80 
WAIT 

OEV•E 

SS 

PRINT FIROf8i SS 
CSW==O!OCI 
'WAH 

GO 

RESET 

<INSTRUCTS FRIEND TO WAJT TlLl CHAIN JS 
FINI SHEDD 

tPRINTEft ADDftESSI 

tTHlS Hl.iEND TOMSK OOT U.H EXC:EPT!OIO 
fTHLS FRIEND TO WAIT Ofi PRJNTJNG9 3EFOftE 

READING AGAIN) 

{PRESS REQUEST FIRST) 
OEV= 185 
ENTER CCW 
WRITE 

ifNTER PHYSICAL DEVICE ADDRESS) 
LIST IN ENGLISH (FRIEND TYPE OUT) 

OATA=lOOXFOOF 
WAIT 500 

GO 

CCAUSES FRIEND TO DELAY 500 MS 
AFTER DEVICE ENO BEFORE STARTING 
THE NEXT CCW CHAINs) 

-COMPARE 

F061-3 

DATE 
EC NO. 

HHS COf4MAND CAN BE USED TO INSTRUCT FRI ENO TO COMPARE TWO DATA 
AREAS. ONLY TWO AREAS CAN BE COMPARED FOR ANY ONE CCW CHAIN. THE 
TWO AREAS COMPARED CAN BE DEFINED IN ANY CCW CHAIN ISJ. 

HOW TO USE COMPARE-

TYPE 'COMPARE ANO THE NECESSARY PARAMETERS' ANYTIME DURING THE 
ENTRY OF THE CCW CHAIN. IF SYMBOLIC 1/0 AREAS ARE USED~ THEY 
MUST HAVE ALREADY BEEN DEFINED.. FRIEND WILL PERFORft THE COMPARE 
AT EACH COMPLETION OF THE CCW CHAIN. 

COMPARE SX,SV 
COMPARE COMMAND SPECIFYING SYMBOLIC 1/0 AREAS. •x• ANO 1 Y1 

CAN BE ANY PREVIOUSLY DEFINED 1/0 AREAS. THE LENGTH OF THE 
FIRST OPERAND 'X' WILL SE USED FOR THE AMOUNT Of DATA TO 
BE COMPARED., 

COMPARE A ••• A,B ••• 8,N ••• N 
tOHPARE COMMAND SPl~IFYING ACTUAL ABSOLUTE ADDRESS AND 
LENGTH. 'A ••• A8 ANO •s ••• 6 1 REPRESENT ABSOLUTE HEXADECl~AL 
ADDRESSES OF THE AREAS YOU WANT TO COMPARE. 1 N ••• N1 IS THE 
OECiMAL NUMBER OF BYTES YOU WANT COMPARED. THE •ccw 1 

COMMAND CAN BE USED TO LIST CCW CHAIN TO OBfAIN THE ABSDtUTE 
AOORESSESo 

EXA~PU: 
DEVm!90 

F R 1 E N 0 ~3-

03JAN68 OlAPR68 
413234 422935 

(SPECIFY DEVICE JO BE USEO} 

PROGRAM DESCRIPTION 

27MAY68 
422998 

" -
PART NO. 2193850 

PAGE NO. 0003A 

PROG.10 
PAGE NO .. 

FRI ENO ooofi 



-

IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

F061-3 F R I E N D -3- PROGRAM DESCRIPTION 

ENTER CCW 
SEEK 

CYL•5 
HD •7 

WR HA 

LIST IN ENGLISH (FRIEND TYPE OUTJ 

CHA IS WRITTEN FROM SEEK ARGUMENT) 
SU Fll.E WASk INSERTED (USER FORGOT TO SPECIFY, SO FRJElfD 

INSERTED JT) 
WR RO FROll SR 

KEY• 
DATA=l800XFOOF CDATA AREA IS 3600 BYTES LONGI 

RO RO INTO SS 
Kl= CEDS WILL GIVE A KL•OJ 
DL•3600 

tOfllPARE SR,SS (THE LENGTH OF SR IS USED FOR COMPARE 

GO 

EXAMPLE 
RESET 
DEV=283 
ENTER CCW LIST 
WRITE 

DATA•lODOXFF 
BKSP 
READ 

Dl.•1000 

lENGTHJ 

(PRESS REQUEST FIRSTt 
fSPECIFIES A DEVICE) 

JN ENGLISH CFRIEND TYPE OUT) 
CWRITE A TAPE RECORD) 

(BACKSPACE RECORD ON TAPE) 
fREAD DATA PREVIOUSLY WRITTEN) 

CCV 
0024C8 01 
002400 27 
002408 02 

ITYPE OUT CCW CHAINI 
602978 6000 0064 

COMPARE 

000000 6000 0001 
0029DD 6000 0064 tCHAIN BIT IS TURNED OFF 

WHEN 'GO' IS ENTERED) 
2978,29DD,100 {ABSOLUTE ADDRESSES) 

-RIPPLE/RANDOM 

F06l-3 

DAU 
EC NO. 

-

RIPPLE OR RANDOM 
THIS IS A COMMAND MODIFIER ENTERED WITH AND FOLLOWING THE CCW 
COMMAND. THIS MODIFIER WILL CAUSE FRIEND TO PERFORM THE FOLLOWING 
FUNCTION AT EACH CONCLUSION OF THE CCW CHAIN. FRIEND WILL SEARCH 
FOR ALL CCWS TO BE RIPPLED OR RANDOMIZED IN THE CCW CHAIN AND EITHER 
RIPPLE (ROTATE THE DATA PATTERN I BYTE TO THE LEFT> OR GENERATE A 
RANDOM DATA PATTERN. RANDOM DATA IS GENERATED 4 BYTES AT A TIME 
AND DATA IS RIPPLED IN BLOCKS OF 256 BYTES. SEARCH, WRITE HA, AND 
THE COUNT FIELD OF WRITE CKD ccw•s Will BE BYPASSED. 

THE PROGRAM WILL ASK FOR THE DATA TO BE USED. IF 'RANDOM' WAS 
INDICATED FOR THE ccw,THIS REOUEST Will ESTABLISH THE LENGTH 
OF THE RECORD ANO THE DATA TO BE USED FOR THE FIRST RECORD. 
FRIEND WILL GENERATE RANDOM DATA FOR ALL FOLLOWING RECORDS. 

SOME BITS ARE USED IN BYTE 5 OF THE CCW BY FRIEND 
TO INDICATE RANDOM OR RIPPLE AND PRESENCE OF A COUNT FIELD. 

RESTRICTIONS 

DO NOT USE RIPPLE OR RANDOM FOR WRITE SPECIAL CKD ccw•s. THE 
KEY FIELD OF WRITE CKD SHOULD NOT BE USED AS THE KEY WOULD BE 
CHANGING ON EACH EXECUTION OF THE CCW CHAIN. 

EXAMPLE--
DEV=l 90 CSPECIFY TEST DEVICE ADORESSt 
ENTER CCW LIST IN ENGLISH CA FRIEND TYPE OUT) 
SEEK 

CYL•5 
HD •l 

SET MASK CSET FILE MASK) 
MASK=CO IFILE MASK BYTE JN HEXADECIMAL) 
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WR HA 
WR RO RANDOM 

KEV• 
DATA"'3600XFF 

RD HA 
RO RO 

IC.ls() 
DLe3600 

GO 

EXAMPLE 

lUSED FOR FIRST RECORD ANO ESTABLISHES DATA 
LENGTH) 

IVERJFY HAI 
IVERJFY RECORD ZERO NRITTENJ 

RESET (REOUEST FIRST• 
OEV=E (HIGH ORDER ZEROS NOT NEEDED) 
ENTfR CCW LIST IN ENGLISH (FRIEND TYPE OUT) 
PRINT RIPPLE f PRINT RIPPLE PATTERN ON PRINTERI 

DATA=l2C0123456789 (DATA JS 120 BYTE EBCDIC STRING 
CSW=OlOO lHASK OUT UNIT EXCEPTION IN CSWJ 
LOOP lEXECUTE A FIXED NUMBER OF TIMESI 

NUMBER OF TIMES=500 (NUMBER OF TIMES TO EXECUTE CCW CHAIN) 
GO 

-CARO/TAPE CCU COMMAND,. INPUT 

START ROR,XXX (OR ST RDR,XXX OR s,xxx> 

f061-3 

DATE 
EC NO. 

THIS COMMAND IS USED TO INSTRUCT FRIEND TO READ JN THE CCW CHAINlS) 
TO BE EXECUTED FROM EITHER A CARD READER OR TAPE DRIVE. THE RECORDS 
READ MUST BE 80 BYTES (COLUMNS) AND SEQUENTIAL. THE INPUT RECORDS 
MUST CONTAIN AN EXACT DUPLICATE OF WHAT WOULD HAVE PRINTED ON THE 
CONSOLE PRINTER. INCLUDE KEYWORDS WHICH WOULD HAVE BEEN TYPED OUT 
BY FRIEND REQUESTING INFORMATION. INPUT PARAMETERS AND OPERANDS 
MUST BE SEPARATED BY A I CSLASHJ. SLASHES CAN NOT BE USED IN THE 
DATA FIELD AS EBCDIC DATA. THE DATA FIELD FOR EBCDIC DATA "UST BE 
IMMEDIATELY TERMINATED BY A SLASH OR THE BLANKS BETWEEN ACTUAL 
ENO OF DATA ANO SLASH WILL BE USED AS PART OF THE DATA FIELO. THE 
ENTIRE BO COLUMNS OF THE RECORD (CARO) MAY SE USED AND 
A PARAMETER CAN BE SPLIT BETWEEN RECORDS. 
IF A 'RESET• fOR ITS ALTERNATIVES> IS USED, THE NEXT COMMAND PROCESS
ED Will BE THE FIRST COMMAND OF A NEW RECORD. FRIEND WILL TYPE OUT 
THE INPUT RECORD READ BEFORE ANY COMMANDS ARE PROCESSED. 

EXAMPLES 
DEY= INO NEED TO ENTER DEVICE ADDRESS, IF IT IS SPECIFIED ON INPUT 

RECORDJ 
ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT) 
START RDR,C fSPEC!FIES INPUT DEVICE AS OOC> 
DEV=l90 /SEEK/CYL=5/H0=7/SRCH HA/TIC •-8/ 

/SEEK/CYL=l98/H0=9/SRCH HA/TIC *-8/NOP/GO/ 
lPRESS REQUEST, If 1 RESET 1 IS NOT TYPED, THE FOLLOWING CCW CHAIN 
WILL BE OVERLAPPED) 
ST RDR, OOC 
DEV=282/WRITE/OATA=lOOOXFOOF/8SR/RD/OL=2000/GO/ 
C PRESS REOUEST t 
s.c 
DEV=l92/SK/WRHA/WRRO/KEY=/OATA=8X33/ 

WR CKD/RCO NO.=l/KEY•/DATA=lOOXfOOF/ 
RD HA/RORO/KL=/DL•B/ 
RO CKO/Kt=/Ol•200!GO/ 
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4.0 COMMANDS FOR FRIEND 

COMMAND ALTERNATE EXPLANATION 

ccw 

DUMP N ••• N,AODRESS 
DUMP N ••• N,SX 
DUMP SX 

OR 

LIST 

DUMP N ••• N,AODRESS,PPP 
DUMP N ••• N,SX,PPP 
DUMP sx,PPP 

F06l-3 

DATE 
EC NO. 

F R I E N 0 -3-

03JAN68 
413234 

01APR68 
422935 

THIS COMMAND WI LL INSTRUC.T FRIEND 10 T'IPE 
OUT THE CHANNEL PROGRAR BEIRG &EfltERA,ED. 
IF GO IOR ITS ALTERNATIVES) HAS NOT BEfJI 
ENTERfOy THE COMMAND CHAIN &IT ~ILL Bf Oii 
IN lHE LAST tCW TYPED OUT. 
IF CCW IS ENTERED IMMEDIATELY AFTER AN l/D 
ERROR MESSAGE, THE CHANNEL PROGRAM TYPED OUT 
Will BE THE ONE THAT DETECTED THE ERROR. THE 
ACTUAL FAILING COMMAND WILL BE FLAGGED 
BY ** CCCW ADDRESS IN CSU MINUS 8). 

EXAMPLE 
ccw 
002440 
002448 
002450 
002458 
002460 
002468 
002470 
002478 

lF 0028FO 4000 0001 
07 0028Fl 4000 0006 
39 0028F3 4000 0004 
08 002450 4000 0000 
15 0028F7 4000 0009 
10 002900 4000 0009 
10 002909 4000 0009 
12 002912 0000 0008 . 

~ •••• CCW COUNT 
• • •• CCW TAGS 
•••• DATA ADDRESS 

~ ••• CCW COMMAND 
••• STORAGE ADDRESS OF CCN 

THIS COMMAND HILL INSTRUCT FRIEND TO TYPE 
OUT THE HEXADECIMAL CONTENTS OF STORAGE. 
STORAGE IS TYPED OUT IN LINES OF 32 BYTES 
ALONG WITH THE ADDRESS OF THE FIRST BYTE. 
EACH CHARACTER TYPED WILL REPRESENT 4 BITS. 

THE HEXADECIMAL DEVICE ADDRESS 1 PPP 1 OF A 
PRINTER HAY BE SPECIFIED AFTER THE 'ADDRESS• 
OR •sx•. FRIEND WILL THEN PRINT OUT THE 
HEXADECIMAL CONTENTS OF CORE STORAGE. 

DUMP N ••• N,AODRESS WILL CAUSE A DUMP FROM 
THE HEXADECIMAL ADDRESS SPECIFIED 
TO INCLUDE DECIMAL N ••• N BYTES. 

DUMP N ••• N,SX IS THE SAME AS THE ABOVE 
EXCEPT CORE IS DUMPED FROM A SYMBOLIC AREA 
SX. WHERE X IS A PREVIOUSLY DEFINED 1/0 AREA 
USED IN AN '1Nl0 1 OR 1 FROH 1 COMMAND MODIFIER 

DUMP SX IS THE SAME AS THE ABOVE EXCEPT 
THE LENGTH OF THE 1/0 A1tEA IS USEO FOR ~ ••• N 

EXAMPLE 

DUMP l0,29lA 
0029 lA AABBCC 

DUMP 0050,32CO 
0032CO 012345 
0032EO 234567 

000000 i32 BYTESJ 

COEFOl (64 BYTES 
EF0123 OUMPEOJ 

DUMP SB (ASSUME $8 IS 50 BYTES> 
02C42 2C6378 F23A 
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REP N .... N 

ADO OD 

OEV=XXX DEVICE= 

RMV=XXX REMOVE= 

TIME DELAY N ••• N 

02C62 9DE162 0000 

DUMP l000,003C48~E (FRIEND Will PRINT 
ON DEVICE 'OOE•) 

DUMP so.ooe 

THIS COMMAND WILL INSTRUCT FRIEND TO 
REPLACE THE NUMBER N ••• N CCW IN THE CHAIN~ 
WITH THE NEXT CCW COMMAND THAT IS ENTERED. 
No.®N IS THE DECIMAL NUMBER OF THE CCW 
IN THE CURRENT CHAIN. 
WHERE lHE FIRST CCW IN THE CHAIN IS NUMBER 
l~ SECOND IS NUMBER 2• AND ETC. 
EXAMPLE 

ccw 
002440 
002480 
REP 2 
NOP 
ccw 
002440 
002448 

CCHAIN BEFORE REP) 
07 0028FO 4000 0006 
13 0028F7 2000 0001 
(REPLACE CtW NUMBER 2) 
«NEW COMMAND) 
CCHAIN AFTER REPLACEMEWTI 
07 0028FO 4000 0006 
03 0028F8 2000 0001 

THIS COMMAND WILL INSTRUCT FRIEND TO ADD THE 
FOLLOWING CCWtS) TO THE LAST CCW CHAIN 
ENTERED. FRIEND WILL TURN ON THE COMMAND 
CHAIN SIT IN THE PRECEDING CCWe 
EXAMPLE 

ccw 
002440 
002448 

ADD 
READ 

0Lc:192 
GO 
ccw 
002440 
002448 
002450 

CCHAIN BEFORE ADD) 
Ol 0028FO 4000 0064 
21 002954 2000 0001 

(COMMAND ADDED) 

(START EXECUTION) 
(CHAIN AFTER ADD) 
01 0028FO 6000 0064 
21 002954 6000 0001 
02 002955 2000 ooco 

THIS COMMAND WILL INSTRUCT FRIEND TO 
INITIALIZE AN ENTRY IN THE DEVICE QUEUE 
TO EXECUTE THE NEXT CCW CHAIN ENTERED. 
XXX IS THE HEXADECIMAL fHYSICAL DEVICE 
ADDRESS. HIGH ORDER ZEROS ARE NOT REQUIRED. 
EXAMPLE 

OEV•l92 
DEVJCE•l8S 
DEVeE 

THIS COMMAND IS USED TO REMOVE DEVICES 
FROM THE DEVICE QUEUE. IF A USER JS 
EXECUTING SEVERAL DIFFERENT DEVICES IN 
OVERLAP HOOE, ALL THE CCW CHAINS FOR A 
DEVICE CAN BE REMOVED WITH THIS COMMAND~ 
HIGH ORDER ZEROS ARE NOT REQUIRED~ 
EXAMPLE 

RMV•l92 
REMOVE•l85 
RMVc:E 

THIS COMMAND TELLS FRIEND TO SET THE TIME 
OUT COUNTER TO DECIMAL 1 N ••• N1 SECONDS. AN 
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ERROR MESSAGE IS INDICATED IF FRIEND DOES 
NOT RECEIVE A DEVICE END FOR A CCW CHAIN 
WITHIN A SPECIFIED TIME OUT PERIOD. FRIEND 
INITIALLY SETS THIS TO 5 SECONDS. A USER 
WOULD WANT TO INCREASE IT FOR TAPE REWINDING 
OR TELEPROCESSING. 
THIS IS THE MINIMUM TIME THAT WILL BE MAITED 
FOR. THE TIME WILL BE INCREASED IF SEVERAL 
OTHER DEVICES OR RIPPLE/RANDOM ARE BEING 
USED. 
EXAMPLE 
TIME DELAY 30 SETS TIME OUT COUNTER TO 

AT LEAST 30 SECl*DS. 

SUBSl xxx.YYY SUB ••• 
CSUBSTITUTE XXX FOR YYY) THIS COMMAND WILL SEARCH ALL CHANNEL 

PROGRAMS FOR DEVICE ADDRESS YYY AND 
CHANGE THEIR DEVICE ADDRESS TO XXX. 

EXAMPLE 
SUBST 182e l81 
SUBST 137.130 
SUB 191.190 
SUB F.E CHI-ORDER ZEROS llOT R01 DJ 

COPY XXX CP XXX THIS COMMAND W!LL DUPLICATE THE 
REFERENCES TO THE LAST CKAftNEL PROGA.UI 
AND CONDITIONS ENTERED FOR DEYICE XXX. 
THE CHANNEL PROGRAM IS NOT ACTUALLY 
DUPLICATED. THE POINTER TO THE CCW CHAIN 
AND OTHER CONDITIONS ARE INSERTED IN THE 
TABLE ENTRY BEING GENERATED FOR A NEW 
DEVICE ADDRESS WHICH THE CHAIN IS TO BE 
RUN ON. 

F061-3 

DATE 
Et NO. 

THIS PERMITS THE SAME CHANNEL PROGRAM TO 
BE RUN ON SEVERAL DEVICES AT THE SAME TIME. 
THE DEVICES MUST BE THE SAME TYPE. 
EXAMPLE 

OEVc:l91 
COPY 190 CUSE THE LAST CCW CHAIN 
GO ENTERED FOR 190 FOR THE 

CCW CHAIN FOR 191) 
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F061-3 F R I E N D -3- PROGRAM DESCRIPTION 

5.0 COMMANDS FOR CONTROLLING CCW EXECUTION 

PRIMARY 

GO 

RESET 

SCOPE 

STOP 

LOOP 

ALTERNATE 

8 
xeo 
CEND OF BLOCK) 

SCP 

HALT 
H 

LP 

EXPLANATION 

THIS COMMAND INSTRUCTS FRIEND TO START 
EXECUTIOff OF THE PRECEDING COi CHAlNCS). 

THIS COMMAND INSTRUCTS FRIEND TO RE-INITIA
LIZE ITSELF. THE DEVICE QUEUE. CCV AREA, AN 
DATA AREA Will BE ZEROED OUT. 
ANOTHER TEST DEVICE ADDRESS Will BE REQUEST
ED. THE CONSOLE REQUEST BUTTON MUST BE 
PRESSED, IF FRIEND IS EXECUTING CCW CHAINS• 
IN ORDER TO TYPE 'RESET•. 

THIS COMMAND INSTRUCTS FRIEND TO DO A SCOPE 
LOOP ON THE START 1/0 DR TEST I/De 1 SCOPE 1 

CAN ONLY BE USED IN SINGLE CCW CHAIN flODE. 
IF 'SCOPE' IS SPECIFIED AFTER A TEST J/0 
A PSW RESTART MUST BE PERFO~MED TO EXIT 
THE SCOPE LOOP. CONSOLE REQUEST CAN BE USED 
TO EXIT THE START I/O SCOPE LOOP. 

THIS COMMAND INSTRUCTS FRIEND TO STOP AFTER 
EACH DEVICE ERROR PRINTOUT. IF FRIEND 
DETECTS AN 1/0 ERRORe ERROR MESSAGE JS PRINT 
ED. IF 'STOP' WAS SPECIFIED, 'STOPPED ON 
ERROR' WILL BE PRINTED ANO CONSOLE PROCEED 
LIGHT IS TURNED ON. 1 STOP 1 CAN BE ENTERED 
AUYTIME. ONCE FRIEND IS TOLD TO 'STOP' IT 
WILL ALWAYS STOP. 

THIS COMMAND INSTRUCTS FRIEND TO ASK FOR 
HOW MANY TIMES IT IS TO PERFORM THE CCW 
CHAIN 'NUMBER OF TIMES='• 'LOOP' CAN BE 
SPECIFIED FCR EACH CCW CHAIN ENTERED. 
WHEN A CCW CHAIN HAS BEEN EXECUTED THE 
SPECIFIED NUMBER OF TIMES, FRIEND Will PRINT 
OUT 'LOOP IS FINISHED ON UNIT xxxx• ANO 
THE PkOCEED LIGHT IS. TURNED ON. 
TYPE '601 TO CAUSE THE CCW CHAIN 
TO BE REPEATED. 

CSW•XXXX THIS COMMAND INSTRUCTS ·FRIEND TO GENERATE A 
A CSW DEVICE AND CHANNEL STATUS MASK. THE 2 
BYTE HEXADECIMAL XXXX FIELO INDICATES THOSE 
BITS T~AT THE USER WANTS TO TURN 9FF JN THE 
CSW BEFORE FRIEND CHECKS IT. FRIEND CHECKS 
FOR ANY ATTENTION, UNIT EXCEPTION,. UNIT 
CHECK. ANO ANY CHANNEL STATUS. AN ERROR 
MESSAGE IS PRINTED OUT IF ANY ONE OF THOSE 
BITS ARE ON. A UNIT CHECK ERROR IS NOT 
INDICATED IF THERE ARE NO SENSE BITS ITURNED 
OFF BY SENSE MASK). 

f061-3 

DATE 
EC NO. 

•csw=• CAN BE ENTERED ANYTIME DURING GENE~A
TION OF A CCW CHAIN AND MAY BE SPECIFIED 
FOR EACH CCW CHAIN ENTERED. THE DEVICE END 
BIT CAN NOT SE TURNED OFF. 

BY TURNING OFF THE UNIT CHECK BIT 
(J.E. CSW•0200),THE USER ·cAN OBTAIN A 
SCOPE LOOP FOR RUNNING IN OVERLAP MOOE. 

EXAMPLE 
CSW•Ol~O TURNS OFF UNIT EXCEPTION ANO 
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F061-3 F R I E N D -3- PROGRAM DESCRIPTION 

INCORRECT LENGTH. 

SNS•XXXX THIS COMMAND INSTRUCTS FRIEND TO GENERATE A 
SENSE BYTE STATUS MASK. THE 2 BYTE HEXA
DECl MAL •xxxx• FJELD INDICATES THOSE BITS 
THAT THE USER WANTS TO IGNORE IN THE FIRST 
2 BYTES OF SENSE. ND ERROR MESSAGE IS PIURl 
ED IF THE SENSE IS ZERO AFTER THE MASKED 
BITS ARE TURNED CFF. 

'SNS=' CAN BE ENTERED ANYTIME DURING GENERA
TION OF A CCW CHAIN AND MAY BE SPECIFIED 
FOR EACH CCW CHAIN ENTERED. 

EXAMPLE 
SNS=OBOO TURN OFF DATA CHECK BIT. 

WAIT N ••• N SEE SECTION 3.0 CCW CHAIN SEQUENCING 
AND DELAY FDR AN EXPLANATION ON 

F06l-3 

DATE 
EC NO. 

HOW TO DELAY BETWEEN CCW CHAINS. 
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F061-3 F R I E N 0 -3- PROGRAM DESCRIPTION 

6. CHANNEL CD .... ANOS 

PRIMARY 

NO OP 

SENSE 

TEST 110 

TIC •-NNN 
TIC *+NNN 

HEX HH ••• HH 

ALTERNATE 

SNS 

no 
T 

Tit -MNN 
Tit +NNN 
Tit 

XHH ••• HH 

CODE 
CHEXAOECIMAU 

EXPLANATION 

03 ND-DPERAHIB 

04 SENSE l/O 112 BYTES) 

00 

08 

TEST 1/0 CPU INSTRUCTION 
FRIEND Will REPEATEDLY EXECUTE 
THE TEST 1/0 INSTRUCTION AND 
TYPE OUT THE RESULTS OF THE 
INSTRUCTION I.E. CONDJTJON 
CODE• CSW 9 AND SEHSE. 

TRANSFER JN CHANNEL 
'NNN' IS THE DECIMAL NUMBER OF 
BYTES FOR THE CHANNEL TO TRANS 
FER TO • THE * OR + JS NOT 
NECESSARY AND If ONLY •TJC• JS 
USED FRIEND Will ASSUME *-8• 
EXAMPLE 

TIC *-8 

TIC 8 

TIC -lo 

ITRAHSFER TO PRECE 
DING ctWJ 

ITRARSFER TO FOl
LOWING CCW J 

(TRANSFER TO PRE
CEDING SECOND COi 

THIS INSTRUCTION ALLOWS AN 
ABSOLUTE ACTUAL CCW TO BE EN
TERED INTO CCW CHAIN. HH ••• HH 
IS 16 HEXADECIMAL CHARACTERS. 
THESE WILL BE PACKED INTO AN 
8 BYTE CCW AND INSERTED JN THE 
CCW CHAIN. THE DATA ADDRESS JN 
THE CCW Will BE CHANGED TO 
POINT TO THE NEXT AVAILABLE 
DATA AREA IN FRIEND. BLANKS 
MAY BE USED TO SEPARATE FIELDS 
EXAMPLE 

HEX OB 000000 6000 0001 
x 18 000000 6000 0001 
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CMD HH 

f061-3 

DATE 
EC NO. 

HH 
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THIS COMMAND WILL CAUSE FRIEND 
TO GENERATE A CCW WITH HEX HH 
AS THE COMMAND CODE. IF 8JTS 
6 + 7 OF THE COMMAND ARE 01 OR 
11,THEN FRIEND Will ASK FOR 
DATA.THE CCW COUNT IS TAKEN 
FROM THE AMOUNT OF DATA 
ENTERED. FOR CONTROL CCWS THAT 
DO NOT USE DATA ENTER 1 XFF 1 

WHEN FRIEND ASK FOR DATA•. 
IF BITS ARE 10 OR oo.THEN 
FRIEND Will ASK FOR DATA 
LENGTH lDL•)• 
ANY ADDITIONAL MODIFIERS 
CAN BE USED. 
EXAMPLE 
CHO Cl f WRITE J 

DATA•X010203 
CMD 27 ttONTROL) 

OATA•XFF 
CHO C2 INTO SA CREAD) 

DL•3 
CCW CDISPLAY CCW CHAIN) 
002770 Cl 002C20 6000 0003 
002778 27 002C23 6000 0001 
002780 C2 002C24 6000 0003 
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FObl-3 f R l E N 0 -3- PROGRAM DESCRIPTION 

FILE/DRUM CCW COMMANDS 

PRIMARY ALTERNATE 

SEEK SK 

RECALIBRATE RECAl. 

SET FILE MAS& SFM 
FILE MK 
SET MK 
MK 

SEEK CYL SK CYL 
Sit cc 

SEEK HD SK HD 
SK l9t 

RESTORE RSTR 

RELEASE REL 

RESER.VE RSV 

SPACE COUNT SP CRT 

CODE 
CHEXAOECIMALI 

EX PLANA Tl ON 

07 COMTROL SEEK 
(FRIEND WILL ASK FOR .ARGUMENTS 

13 RECALIBRATE 

IF SET FILE MASK 
<FRIEND Will ASK FOR MASK BYTE 
EOB Wlll DEFAULT TO HEX COJ 

08 SEEK CYLINDER 

18 SEEK HEAD 

17 ~ESTORE 2321 STRIP 

9lt RELEASE 

84 RESERVE 

OF SPACE COUNT (SPACE RECORD) 

NOTE IN THE FOLLOWING SEARCH COMMAND, ~SEARCH'~ 1 SRCH•,•SCH1
1

1 S1 CAN BE 
USED FOR SEARCH. 

SEARCH HA EQ SRCH EQ HA 39 SEARCH HOME ADDRESS EQUAL 

SEARCH ID EQ 

SEARCH ID HI 

SCH HA 

SRCH EQ ID 
SCH ID 
SCH •10 

SRCH HI ID 
SCH 10 HI 

SEARCH JD EQ HI SRCH EO HJ ID 

SEARCH KEY EO 

SEARCH KEY HI 

SCH HI EO ID 

SRCH EO K 
SCH K EQ 
SCH It 

SRCH HI K 
SCH K HI 

SEARCH KEY EO HI SRCH EO HI K 
SCH HI EQ K 

SEARCH KO EQ 

SEAACH KO HI 

SRCH EO OT 
SCH OT 

SRCH HI OT 

SEARCH KO EO HI SRCH EQ HI OT 
SCH HI EO DT 

31 

51 

71 

29 

49 

69 

20 

40 

60 

SEARCH IDENTIFIER EQUAL 

SEARCH IDENTIFIER HIGH 

SEARCH IDENTIFIER EQUAL 
OR HIGH 

SEARCH KEY EQUAL 

SEARCH KEY HIGH 

SEARCH KEY EQUAL OR HIGH 

SEARCH KEY ANO DATA EQUAL 
(OPTIONAL FEATURE) 

SEARCH KEY AND DATA HIGH 
(OPTIONAL FEATURE) 

SEARCH KEY AND DATA EQUAL Oil 
HIGH tOPTl~Al FEATUREt 

MIT INDICATES MULTITRACKt ENTER WITH AND PRECEDING A READ OR SEARCH. 
EXAMPLE M/T SEARCH ID OR MIT RD CNT 

READ HA RO HA 
RH 

1A 
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F061-3 F R I E N D -3- PROGRAM DESCRIPTION 

READ COUNT 

READ RO 

READ DATA 

READ KEY DATA 

RD CNT 
RC 

RD RO 
RRO 

RO OT 
RD D 

RD KOT 
R KD 

READ COUNT KEY RO CKO 
DATA R CKD 

READ IPL RO IPL 
READ.RO 

WRITE HA 

WRITE RO 

WRT HA 
WR HA 
W HA 

WRT RO 
WR RO 

WRITE CO~NT KEY WRT CKD 
DATA WR CKO 

W CKD 

WRITE SPECIAL 
COUNT KEY 
DATA 

WRITE KEY DATA 

WRITE DATA 

ERASE 

WR SP CKO 

WRT KO 
WR KO 
W KO 

WRT OT 
WR 0 
w 0 

RS 

12 

16 

06 

OE 

lE 

02 

19 

15 

10 

01 

00 

05 

11 

2314 MULTIPLEX STORAGE FEATURE COMMANDS 

INIT BUF 

RESE'T BUF 

READ BUF 

WRITE BUF 

INIT BF 

RST BF 

RO BUF 
R BF 

WRT BUF 
WR BF 

E3 

C3 

E2 

El 

READ COUNT 

READ RECORD ZERO 

READ DATA FIELD 

READ KEY DATA 

READ COUNT KEY DATA 

READ IPL <INITIAL PROGRAM LOAD 

WRITE HOME ADDRESS 
(REQUIRES SET FILE MASK) 

WRITE RECORD ZERO 
CREQUIRES SET FILE NAS«J 

WRITE COUNT KEY DATA 

WRITE SPECIAL COUNT KEY DATA 
(OPTIONAL FEATUREJ 

WRITE KEY DATA 

WRITE DATA 

ERASE fWR CKO WITHOUT ADRS 
MARKJ 

INITIATE MULTIPLEX MODE 
FRIEND WILL REQUEST CONTROL 
RECORD. 

RESET BUFFER TO BASIC HOOE 

READ BUFFER 

WRITE BUFFER CLOAO BUFFER) 

~•NOTEu RESET BUF JS AN IMMEDIATE COMMAND AND SHOULD BE FOLLOWED BY A NOP" 
ALSO REPEATED START I/0 1 S WILL GIVE COMMAND REJECT AS IT 
IS ONLY ACCEPTED IF CONTROL UNIT IS IN BUFFER MODE. 
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TAPE CCW COMMANDS 

REWIND 

UNLOAD 

ERG 

NTM 

BK.SP 

BSF 

FSR 

FSF 

READ 

THE TAPE CONTROL COMMANDS ARE IHHEDJATE <CONDITION CODE 1 OH SIDI. 
THEREFORE FRIEND WILL ADO A 1 1\iOP• CCW AFTER THE TAPE CONTROL CfJN1AaDs 
ANO THE NEXT CCW ENTERED. IF THERE IS ONE• WILL OVERLAY THE •NOP•. 

RWD 
REN 

RUN 

8SR 
BK 

RD 
R 

07 

OF 

17 

lF 

27 

2f 

37 

3F 

02 

REWIND 

REWIND AND UNLOAD 

ERASE RECORD GAP 

WRITE TAPE MARK 

BACKSPACE RECORD 

BACKSPACE FJlE 

FORWARD SPACE RECORD 

FORWARD SPACE FILE 

READ RECORD 

READ BACKWARDS· RD BCK 
RO BK 
R 8 

oc 

WRITE 

MOOE SET 

WRT 
WR 
w 

SET MODE 

01 

READ BACKWARDS 

WRITE A RECORD 

MOOE SET 
FRIEND WILL ASK FOR THE 2 HEXA 
DECIMAL CHARACTERS fl BYTE) TO 
USED FOR THE MODE SET COMMAND. 

F061-3 
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F061-3 F R I E N 0 -3- PROGRAM DESCRIPTIOfil 

TELEPROCESSING, PRINTERS, CARD READERS, CARD PUNCHES, TYPEWRITERS, ETC,. 

ENABLE 

OJSMLE 

WRAP 

INHIBIT 

READ 

RD DC 

READ lltOUIRY 

MRI TE 

WR DC 

READ CARO 

PRINT 

TYPE 

PUNCH 

NBL 

llR.P 

11111 

RD 
R 

RD INO 

WRT 
WR 
w 

RD CD 

PRNT 
PRT 

TYP 

PNCH 
PCH 

PUNCH 42 PNCH42 

PUNCH BINARY PNCH BNR 

PUNCH 42 BINARY PNCH 42 BNR 

CCW FLAG 8 ITS 

27 

2F 

05 

OA 

02 

02 

OA 

01 

01 

02 

09 

90 

01 

Cl 

21 

31 

T/P ENABLE CONTROL 

T/P DISABLE CONTROL 

T/P WRAP 

T/P INHIBIT 

READ 

READ DATA CHAIN 

READ INQUIRY Cl050 READ> 

WRITE 
(WILL GIVE A SPACE SUPPRESS 
AND REPEATED OPERATIONS MAY 
DESTROY l403Nl RIBBONS.) 
WRITE DATA CHAIN 

READ A CARD 

PRINT WITH l SPACE 
THIS IS AN tBCDIC PRINT AND 
DOES NOT UNPACK THE BYTES. 
'DUMP •••' IS THE INSTRUCTION 
TO USE TO DISPLAY DATA. 

TYPE WITH CARRIAGE RETURN 

2540 PNCH,FEED,SELECT STACKER 

1442 PUNCH,EJECT,STACKER 2 

2540 PUNCH BINARY, FEED, 
STACKER 0 

1442 PUNCH BINARY,EJECT,STACK 

ENfER THESE MODIFIERS AFTER THE CONMAND. 

PRIMARY 

SILi 

SKIP 

PCI 

DC 

LENGTH 

ALTERNATE CODE 

SL 20 

SKP 10 

PC 08 

80 

f061-3 

DATE 
EC NO. 

f R l E N 0 -3- PROGRAM DESCRIPTION 

03JAN68 OIAPR68 27MAY68 
413234 422935 422998 

EXPLANATION 

SUPPRESS INCORRECT LENGTH 
INDICATION 

SUPPRESS DATA TRANSFER INTO 
CORE 

PROGRAM CONTROL INTERRUPT 
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7. INFORMATION THAT FRIEND WILL REQUEST 

REQUEST CODE 

CPU MODEL XX• 

OEV=DEVlCE ADDRESS XXX• 
DEV• 

CYl• 

HD• 

BBCCHH= 

EXPLANAJION 

fRIEfllD IS ASKING FOR THE MODEL OF CPU OH 
WHICH IT IS RUNNING. ENTER IN THE 2 DIGIT 
MODEL TYPE~z5, 30, 40, 509 659 OR 75. 
EXAMPLE--

CPU f'IODEL XX•50 

(FIRST TIME ONLYI 
(ALL OTHER TJHESJ 
FRIEND IS ASKING FOR THE HEXADECIMAL ADDRESS 
OF THE DEVICE TO BE USED. THIS IS THE DEYIC 
WHICH WILL EXECUTE THE CCW CHAIN THAT JS TO 
SE ENTERED. 
HIGH ORDER ZEROS ARE NOT NECESSARY 
EXAMPLE--

DEV=DEV ICE ADDRESS XXX=190 
DEV=281 
DEV=E 

FRIEND JS ~EOUESTJNG WHICH CYLINDER IT JS TO 
SEEK. ENTER THE DECIMAL CYLINDER 
NUMBER. HIGH ORDER ZEROS ARE NOT REQUIRED. 
FILE/DRUM RANGE fOECIMALJ 

2311 0-202 (255=SEEK INCOMPLETE) 
2314 0-202 (255=SEEK INCOMPLETEJ 
2302 0-250 l25l=REZER0) 
2303 0-79 
2301 0 

EXAftPLE 
CYL=S 
CYL=l98 
CYL=IEOBJ IFRIENO Will ASSUME 01 

FRIEND JS 
ENTER THE 
ZEROS ARE 
FILE/ORUM 

2311 
2314 
2302 
2303 
2301 

EXARPLE 
HD•3 
HD=l6 
HO=IEOBi 

REQUESTING THE HEAD TO BE USED. 
DECIMAL HEAD NUMBER. HIGH ORDER 
NOT REQUIRED. 

RANGE COECIMAL) 
0-9 
0-19 
0-45 
o-9 
0-399 

IFRIEND WILL ASSUME 0) 

FRIEND JS REQUESTING THE 2321 SEEK ARGUMENT 
OR THE SEEK ARGUMENT FOR A FILE WHICH IT 
CAN NOT DETERMI~E ITS TYPE • 
ENTER EXACTLY 12 HEXADECIMAL CHAAACTERS (6 
BYTESJ FOR THE CELL, SUBCELL, STRIP, HEAD 
POSITION, AND HEAD NUMBER. 

BYTE FUNCTION RANGE (HEXADECIMAL) 
0 00 
1 CELL 00-09 
2 SUBCELL 00-13 
3 STRIP 00-09 
4 HEAD POSITJON 00-04 
5 HEAD NUMBER 00-13 

EXAMPLE 
BBCCHH= 0000 1206 0003 (CAN USE SPACES TO 

OELIMITATE) 
88CCHH= 0004 0801 020C 
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FRIEND 
0010~ 
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18~ ~AINTENANCE DIAGNOSTIC PROGRA~ FOR fHE 360 SYSTEM 

F061-3 F R I E N 0 -J-

RCD NO .. = 

DL= 

OATA= 

KEY= 

F06l-3 

DAH 
EC NO. 

F R l E N 0 -3-

U3JANt-8 
41323'· 

OlAPRMJ 
lt2293'i 

PROGRAM DESCRIPTION 

FRIEND IS REQUESTJNG THE RECORD NUMBER ro Sf 
USED. ENTER THE DECIMAL RECORD NUMBER TO BE 
USED IN THE FILE IDENTIFIER FIELDe HIGH 
ORDER ZEROS ARE NOT REQUIRED. RANGE OF TUE 
RECORD NUMBER IS DE~IHAL 0 ro ~55. 
EXAMPLE 

RCD N0.=3 
~co N0.=010 
~CD NO~=CE08l f FRIENO WILL ASSUHE 0) 

fRJENO IS REQUESTING THE KEY LENGTH TO BE 
USED. ft>. TER niE DEC l MAL KEY LENGTH. HIGti 
HlGH ORDER ZEROS ARE NOT REQUIRED. RANGE 
OF THE KEY LENGTH IS DECIMAL 0 TO 255 0 

EXAMPLE 
KL:4 
KL=lO 
KL~fEOB! (FRIEND ~Ill ASSUME Q) 

FRJEND IS REQUESTING THE OATA LENGTH TO BE 
USED. ENTER THE DECIMAL DATA FIELD LENGTH. 
HIGH ORDER ZEROS ARE NOT REQUIRED~ RANGE OF 
THE DATA LENGTH IS 0 TO 32767c 
EXAMPLE 

DL=BO 
DL,,,1000 
DL=fEOBJ (FRIEND WILL ASSUME 0) 

FRIEND IS REQUESTING THE DATA FOR THE OATA 
FIELD. ENTER THE DATA IN EITHER OF THE 
FOLLOWING FORMATS. 

N~ •• NXHHH ••• HHH OR N ••• NCAAAw~•AA 
FOR REPEATING THE DATA PORTION. 

'N ••• N• IS A DECIMAL DUPLICATlON FACTOR 
'HH ••• HH 1 IS HEXADECIMAL DATA. TWO 

CHARACTERS DETERMINE ONE BYTE OF 
DATA. 

'AA ••• AA' IS EBCDIC CHARACrERS~ ONE 
CHARACTER PER BYTE. FRIEND WILL 
NOT- CONVERT ANY LOWER CASE EBCDI 
CHARACTERS IN THIS FIELD TO UPPE 
CASE. 

'X' IS USED TO INDICATE THAT HIE FOLLOWHIG 
DATA IS HEXADECIMAL. 

'C 1 IS USED TO INDICATE THA"f HfE FOLLOWING 
DATA IS EBCDIC CHARACTERS. 

EXAMPLE 

OATA=lOOXFF (GENERATES 100 BYTES OF 
HEX 'FF•) 

DAT.A=lOOOY.FOOF (GENERATES 2000 svn:s i)f 

FOOFFOOF ••• FOOFJ 
OATA=BOCl (GENERATES 80 BYTES OF 

EBCDIC I'S I 
OATA=l2C012345b789 (GENERATES 120 BYTES OF 

EBCDIC 01234567890123 
oo,789} 

DATA:!EOBl (FRIEND Will ASSUME NO DATA 
fl ELD J 

FRH:No iS REQUESTING Hie OATA FOR HtE KEY 
~ IELD~ ENTE~ THE DATA AS SHOWN IN THE FORMA 
~OR 'DAfA=•. THE LENGTH OF THE KEY SHOULO 
6E 255 BYTES OR LESS. 

EXAMPLE 
KEY•4Xll !GENERATES KEV FIELD OF 

HEX 111111 ll) 
KEY:Xl•llllll !GENERATES KEY FIELD Of 

PROGRAM DESCRIPTJQN 

2 7MAYb8 
422998 

• • • 

PART NO. 2193850 
PAGE NO.. OOll 

PROG$ IO 
Pl.GE NOe 

fR JENO 
0011 

• • • • • 
lBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 3bO SYSTEM 

f-061-3 f R 1 f N 0 -3-

MASK= 

HODE CHO::: 

NUMBER OF TIMES= 

MLCtCBBCCHHROOS; 

F061--3 

OAfE 
EC NO. 

I- [{ l f N 0 ·• J-

03JAN68 
~132H 

Ol.\PR.08 
'•229::l'5 

PROGRAM DESCRIPTION 

i<EY=CABCO 

KEY=CEOBJ 

HEX .1.1111111) 
!GENERATES EBCDIC KEY OF 

ABCD> 
(FRIEND NOT GENERATE A KEY 
FIElOl 

FRIEND iS ASKlNG FOR THE FILE MAS~ TO BE USE 
FOR THE SET fllE MASK CCW. ENTER 2 HEXA~ 
UECl~Al CHARACTERS FOR THE l BYTE TO BE 
USED AS THE FJLE MASK. 
EXAMPLE 

MASK:::CO 
MASK=(E08) fFRIEND Will ASSUME A MASK 

OF HEX 'CO•> 
MASK= l8 

FRIEND IS ASKING FOR 1HE MODE SET CCW COHMAN 
CODE TO BE USED. ENTER 2 HEXADECIMAL 
CHARACTERS FOR THE ACTUAL l 8YT~ SET HOOE 
COM HAND .. 

EXAMPLE 
EXAMPLE 

MODE CH0=93 

~ODE CMO=B3 

MODE CHO= C EOB > 

f800 BPJy 000 PARITY, CON~ 
VERTER ON,XLATOR Off) 

<BPI, 000 PARITY, CON
VERTER OFF, XLATOR OFFJ 

(FRIEND WILL ASSUME HEX 
• 93 1 ) 

FRIEND IS ASKING FOR THE NUMBER OF TJMES THE 
USER WANTS TO EXECUTE THIS CCW CHAIN. ENTER 
A DECIMAL NUMBER FOR THE DESIRED LIMIT. 
RANGE IS ~ ro 3i767 
EXAHPLE 

NUMBER OF TIMES=lOOO 

fHJS iS THE REQUEST FOR THE BUFFER CONTROL 
RECORO. THIS IS THE DATA RECORD TRANSFERRED 
ro THE 2314 ON AN INITIATE BUFFER COMMAND. 
ENTER 30 HEXADECIMAL CHARACTERS FOR THE 
15 BYTE RECORD. 

M=HOOE BYTE C81 OR 01,81 NEEDS WR BUFJ 
L~LENGTH BYTE (f JXED AT 60) 
CCC=COHHANO l (07,13 9 00) 

COMMAND 2 C31,29,A9,69,E9J 
COMMAND 3 (05,35,00,30,06,0E,IA,16) 

B3CCHH=SEEK ARGUMENT IHEXJ 
R=RECORO NUMBER IHEXI 
OO;DATA LENGTH (HEX) 
S=SEARCH KEY LENGTH tHEXJ 

txAMPlE 
ItHT BUF 
MLCCCBBCCHHRDOS=8lb0073135000000C30001 

01005000 
'dR I re SUF 

OATA=40XFOOF 

PROGRAH DESCRIPTION 

,? 7MAYoa 
1>22998 

• • • 
PART NO. 2193850 

PAGE NO. OOllA 

PROG.JO 
PAGE NO. 

FR l ENO 
OOllA 

• • 



ISM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

F06l-3 F R I E N D ~3- PROGRAM DESCRIPTION 

8~ USER ANO STATUS MESSAGES 

F R T E ~ 0 -3- DESCRIPTION IN 2841 VOL. A02 OR 2314 VOL~ SOL 

~WARNING* WRITE COMMANDS HAY DESTROY DATA 
ON A CUSTOMER PACK/CELL OR CE TRACKS. 

1NTERPRETIVE PROGRAM TO XEQ CCW COMMANDS 
THAT YOU ENTER FOR ANY DEVICE<5l. 

AFTER INSTRUCTIONS ARE TVPED,ENTER EACH COMMAND 
WHEN PROCEFD LIGHT TURNS ON. 

TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 (f.08). 

AFTER CCW CHAIN HAS BEEN ENTEREO,TYPE GO. 
TO ENTER NEXT CCW CHA!N,PRESS REOUEST9TYPE RESET. 

THE ABOVE S1ATEMENTS AR~ THE INTRODUCTORY AND OPERATIONAL MESSAGES 
PRINT~O OUT SY FRIEND. 1HESE ARE ONLY PRINTED UNC~, IMMEDIATELY 
AFTER FRIEND IS LOADED, 

A FSW RESTART CAN BE USED AFTER THE FIRSr LINE IS TYPED 
TO SKIP THE REST OF THE PRINT OUTS. 

ENTER CtW LIST IN ENGLISH 

THIS MESSAGE PRINTS OUT INITIALLY AND AFTER 1 DEV= 1 HAS BEEN REQUESTED 
AFTER THE USER HAS ENTERED 1 RESET 1 • lT SERVES AS A REMINDER FOR THE 
USER 10 TYPE IN THE CCW COMMANDS l~ ENGLISH LANGUAGE~ 

SET FILE MK INSERTED 

THIS MESSAGE PRINTS OUT TO INFOR~ THE USER THAT FRlcND INSERTED A 
•SET FILE MASK' CCW. THE COMMAND WAS INSERTED PRECEDING THE LAST 
COMMAND ENTEREOo THE CCW CHAIN BEING GENERATED WILL REQUIRE A SET 
FILE MASK JF WRI1E HA ANO WRITE RECORD ZERO CCW COMMANDS ARE USEOe 
IF THE USER FORGETS TO SPECI~Y ONEt FRIEND Will INSERT lT. 

llC *-8 INSERTED 

fHIS MESSAGE PRINTS OUT TO INFORM THE USER TllAT FRIEND INSERTED A 
1 TIC *-8 1 CCW. TME 'TIC' CCW WAS INSERTED PRJCEDING THE LAST 
COMMAND ENTEREDo 
THE CCW CHAIN BEING GENERATED WILL REQUIRE A 1 TIC' CCW IF A 1 SEARCH' 
CCW WAS USEDo IF THE USER FORGETS TO SPECIFY THE 1 TIC 1 , FRIEND Wll.l 
INSERT ONE. 

LOOP IS FINISHED ON UNIT XXXX 

IHJS ~ESSAGE WILL REPEATEDLY PRINT OUT TO INDICATE fHE STATUS Uf rne 
'HST l/0 1 c CONDITION CODE 1 0 1 INDICATES THAT TliE OEViCE, WHOSE 
ADDRESS 15 1 XXXX 1 ~ IS READY AND AVAILABLE. CONDITION CODE 1 2 1 

1NDICATE5 lHAT THE GHANNEL OR SU3CHANNEL IS BUSY FOR WHICH THE 
DEVICE IS ATTACHEO. CONDITION CODE '3' INDICATES THAT THE ADDRESS 
WAS NOT RECOGNIZED UY A CHANNEL OM ANY DEVICE ON THE CHANNEL~ 
PRESS REOUEST AND TYPE 'RESET' TO ENTER COMMANDSo IF 1 SCOPE 1 I~ 
ENTERED, FRIEND WILL REQUIRE A PSW RESTART TO EXIT FROM SCOPE ~OUPm 

co~u 'ODE= l ON UNIT xxxx 
CSh YY YY ••• YY VY 
SNS ll ZZ •o• ll ZZ 

DATE 
FC NO~ 

F R I f N D -3-

03JAN68 
413234 

-

OlAPRb8 
422'935 

PROGKAM DESCRIPTION 

21MA\'b8 
422996 

?ART NO. 2193850 
PAGE NO.o 0011 

PRO(:~ W 
PAGE NO~ 

FH!l:NO 
0017-

- -

IBM MAINTENANCE OfAGNOST!C PROGRAM FOR THE 360 SYSTEM 

F R ! E N 0 -3- PROGRAM DESCRIPTION 

THIS MESSAGE WILL REPEATEDLY PRINT OUT TO INDICATE THE srATUS OF 
THE 1TESl I/0 1 o CONDITION LODE 1 1 1 lNDICATfS THAT THE CSW WAS 
SlORED. THE csw AND SENSE BYTES ARE TYPED OUT ro FURTHER CLARIFY 
THE ERROR CONOITIONc 

~e tXPL~NATION OF ERROR MESSAGES P~INTED OUT BY FRIEND 

FRIEND WAS UNABLE TO DETERMINE THE MEANING Of THE INPUT STATEMENT~ 
THE STATfMENT OR INFORMA110K WAS INCORRECTLY SPELLED. INVALID 
CHARACTERS, ~-IRONG NUMBEF. OF CHAR AC HRS ENTERED (HEX I, UNDEF INEO CCW, 
UNKNOWN VERB ANO ETC. 
FRIEND Rf~llRES THAl THE ENTIRE CC~ COMMAND BE REENfEREDc TRY A 
DIFFERENT SPELLJNG OF CCW COMHANO. 

*SYNTAX ERRQk$ ON INPUT 

FRIEND DETECTS AN ERROR ON THE 1 0AJA= 1 t iKEY= 1 OR 1 BBCtHH 1 = REQUESTED 
INFORMATIO:. lHE 'BBCCHH=' HAS AN INCORRECT NUMBER OF tHARACTERSc 
IT REQUIRES 12 HEXADECIMAL CHARtCTERS~ THERE IS h POSSI~LE ERROR 
lN THE DATA FIELD FORMAT-

-NO X OR C TO INDICATE DATA TYPE CODE 
-NO DATA AFTER THE TYPE CODE. 

DATA MUST BE ENTERED IN EITHER OF THE FOLLOWING FORMS·- 1'11 ••• NXMH ... oHH 
OR N .... NCAA ••• AA 
REENTER THE REQUESTED INFORMATION. 

*UNDEFINED SYMBOL<Sl 

FRIEND HAS DETECTED THE USE OF A SYMBOL THAT WAS NUT PR~VlOUSLY 
DEFINED. THE USER CAN NOT 1 COMPARE 1 OR 1 DUHP 1 FROM A SYMBOLIC 1/0 
AREA UNLESS IT HAS ALREADY BEEN DEFINED BY AN 1 INT0 1 OR 1 FROH' 
COMMAND MODIFIER. THE COMPARE OR DUMP WAS !&NOREDe 

*DEVICE QUEUE FULLw LAST CHO IGNORED 

FRIEND Will ALLOW ONLY 20 DEVICES TO BE ENTERED INTO THE DEVICE 
QUEUE AT ANY ONE TIME. IF THE USER TRIES TO PUT JN ANOTHER t•OEV;t 
WITHOUT A PREVIOUS 1 RESET 1 1, THIS ERROR MESSAGE IS PRINTED. THE 
REQUEST FOR AN ADDITIONAL DEVICE IS IGNORED. TO ENTER ANYMORE 
DEVICES THE USER MUST ENTER 1 RESET 1 o 

*SYMBOL TABLf FULL, 'AST CMD IGNORED 

FRIEND WILL ULOW ONLY 2b SYMBOLIC CHARACTERS TO BE USED AT ANY ONE 
TIME. IF THE USfR TRIES TO USE A 27-TH, THIS ERROR MESSAGE IS 
PRINTED. THE COMMAND USING THIS SYMBOLIC AREA !S IGNORED. TO ENTER 
1 KESET' TO RESET THE SYMBOL TABLEe 

~KEYWORO MISM~TCH ON INPUT-XXXe •• xxx 
THE USER IS READING HIE CCW COMMANDS FROM CARD OR TAPE,. THE RECORD 
READ MUST ALSO CONTAIN THE INFORMATION THAT FRIEND WOULD NORMALLY 
REQUEST. THE REQUESTED INFORMATION MUST BE lN THE CORRECT SEQUENCE 
ANO BE AN EXACT OUPLICAH OF HIE REQUEST TYPEOUT., IF FRIEND IS 
UNARLE TO MAKE A MATCH OF THE PARAMETER ON THE INPUT RECORD WlTH 
~HAT 11 I~ LOOKING FOR c•xxx ••• xxx•>, THIS ERROR MESSAGE RESULTS~ 
1HE USER SHOULO VERIFY THAT THE LAST RECORD TYPEO OUT CONTAINS 
THE PARAMETER TYFEO OUT IN ERROR MESSAGE. THE USER ~Ill HAVE 
TO ENTfR 'START ROR,XXX 1 AGAIN AFTER ENTERING 'RESET', 

•UN!fn0l90 - J/0 INTRPT,UNIT CHECK 
(5W 00 0024EO CE 00 0000 
SNS lU 00 20 C8 00 00 00 00 ~O 00 00 00 
lOOP 006b2 

FOH-3 

{!ATE 
EC NO,. 

-

F R I E N 0 -3-

03JANb8 
413234 

01APR68 
422935 

PROGRAM DESCRIPTION 

27MAY68 
lt22998 

- • • • • 

PART NU. 2193P5~ 
PAGE NO~ 0012A 

PR.OG .. 10 
PAGE NO., 

fRIEND 
001211 
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! 81" :'.tl.!NTENANCE OIAGNOSTJC PROGRM~ FOR THt )60 SYSTEM 

F06l-3 F R I E N 0 -3-· PROGRAM DESCRIPTION 

THIS ERROR MESSAGE WILL RESULT JF FRIEND RECEJVES AN 1/0 INTERRUPT 
AND UNIT CHECK IS ON IN THE CSW. FRIEND WILL PRINT OUT THE DEVICE 
ADDRESS THAT GAVE THE UNIT CHECK, ACTUAL CSWt ANO THE SENSE BYTES IN 
HEXADECIMAL RECFIVEO FROM THE DEV ICE. 

*UNIT=XXXX - INCORRECT CSW OR SNS 
CSW VY ue VY 
SNS ll .,,. ZZ 
LOOP NNNN 

THIS ERROR MESSAGE HILL RESULT IF ANY UNUSUAL STATUS OR SENSE BITS 
ARE DETECTED. THIS INCLUDES ATTENTION, UNIT EXCEPTION, ANO ANY 
CHANNEL STATUS IN THE CSW ANO ANY SENSE BITS., UNIT OIECK Will RESULT 
IN THE PRECEDING ERROR MESSAGE~ 

*UNIT"' XXXX - S"rART I/O NOT ACCEPTED 
CSW VY ., •• VY 
SNS ll .,.,. ZZ 
LOOP NNNN 

THIS ERROR MESSAGE WILL RESULf IF THE START 1/0 INSTRUCTION IS NOf 
ACCEPTED. IF CONDITION CODE 2 OR 3 IS DETECTED ON THE SIO, TtiEN THE 
ERROR MESSAGE IS PRINTED. IF CONDITION CODE 1 AND CSW DEVICE STATUS 
IS NOT CONTROL UNIT BUSY OR DEVICE BUSVy THEN THE ERROR MESSAGE IS 
?RINTEDc 

THE USER SHOULD CHECK fHAT rHE DEVICE IS READY ANO ON-LJNEo 

*UNIT~ XXXX DATA COMPARE ERROR 
BYTE NO.=AAAA sx~ea SY=CC 

fFOR EACH BYTE THAT i::AILEO fO COMPARf> 

LOOP NNNN 

THIS ERROR ~ESSAGE WI LL RESULT IF THE USER HAS SPECIFIED THAT DATA IS 
TO BE COMPARED AT EACH COMPLETION OF THE CCW CHAIN ANO THE TWO AREAS 
COMPARED WERE NOT EOUAL. 
•xxxx• IS THE HEXADECIMAL OEVI~E ADDRESS 
1 NNNN 1 IS THE LOOP NUMBER THAT FAILED. 
'AAAA• IS THE RELATIVE BYTE NUMBER OF THE TWO AREAS COMPARED (FIRST 

> x' 

t y I 
•es• 
I C(.1 

BYTE=l>. 
REPRESE~TS THE FIRST AREA ANO WILL BE A SYMBOLIC CHARACTER IF 
SYMBOLIC I/O AREAS WERE USED. IF ABSOLUTE COMPARE ADDRESSES 
WERE USED THEN 1 X' =l ANO 1y1 

REPRESENTS THE SECOND AREAe 
2~ 

REPRESENTS THE HEXADECIMAL BYTE IN THE FIRST AREAG 
REPRESENTS THE HEXADECIMA~ BYTE IN THE SECOND AREAo 

*UNIT= XXXX - NU OEV ENO OR CUE i/U iNTRPT 

THIS MESSAGE HtLL 3E PRINTED OUT IF FRJEND DOES NOT RECEIVE A DEVICE 
ENO OR CONTRnt UNIT END €CUEl WITHIN SEVERAL SECONDS 15-lOJ AFTER 
STARTING A CC.W CHAIN CR RECEIVING A CONTROL IJNIT BIJSY. THE AMOUNT 
OF TIME DELAYED Will VARY DEPENDING UPON THE NUMBER OF DEVICES 
RUNNING. THE fIME MAY BE CHANGED WITH THE 'TIME DELAY' COMMAND. 
IF A TIME OUT OCCURS, FRIEND WlLL ISSUE A 'HALT 110' INSTRUCTION TO 
ATTEMPT TO RESET THE DEVICE AND HIEN WAITS ANOTHER TIME PERIOD FOR 
A DEVICE ENO INTERRUPT FROM THE HALT J/O. 

VYY-INTR?f9 PSW= XX XX XXXX XX XXXXXX 

f06l-3 

DATE 
EC: NO. 

THIS PRINT OUT WILL OCCUR if FRIEND DETECTS AN ABNORMAL INTERRUPTo 
THE •PSW' PRINTED our !S TllE OLD PSW FOR THE INTERRUPT. 

•yyyi CAN 8E EXT 
SVC 

f R J f N 0 ~3 

03JANb8 
41'3 234 

OlAPR68 
422935 

EXTERNAL 
SIJPE RV J SOR CALL 

PROGRA~ OESCRIPflON 

27MAY68 
422998 

-
PART NO. ~193850 

PAGE NOo 0013 

PROG.IO 
PAGE NO, 

FRIEND 
0013 
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t 

() 

~. . 
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0 • 

_,} 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

F061-3 PROGRA~ DESCRIPTION 

PGM PROGRAM 
MCK MACHINE CHECK 
(/0 INPUT-OUTPUT 

If 'PGM 5 INTERR~PlS START TYPING OUT, PERFORM A •Psw• RESTART. IF 
THiT OOES NOT CLEAR THEM, THEN FRIEND HAS DESTROYED ITSELF AND YOU 
Wt U. HAVE ·ro Rf: 1.0.6.D 

THE · 110' INTERRUPlS aR~ USUALLY FROM OTHER DEVICES 8ECOMJNG REAOVe 

• • • 
PART NO. 2193850 

PAGE NOo 0013A 

IF !MCK" IMTEft!{UPl, THE tOG-·OlJT AREA IS PERSERVEO SO IT CAN BE LOOKED 

DATE 
EC NO .. 

AT., TME IJSER 5MOUl.D RUN Wlrlf THE CPU CHECK ShITCH SET TO 'STOP'o 

F R r E N 0 ~3~, 

iJlAPRoS 
lt2293'i 

PROGRAM DESCRIPTION 

27"AY63 
'1729'98 

PROG. JD 
PAGE NOo 

FRIEND 
0013A 

• 



IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

F06l ~3 f R I E N 0 -3- PROGRAM DESCRIPTION 

10. RESTRICT ION 

FRIEND WILL INSERT BOTH A 1 TIC •-8 1 AND 1 SET FILE MASK' CCWS IF THEY ARE 
LEFT OUT. THIS MAY SOMETIMES CREATE AN INVALID CCW CHAIN. 
EXAMPLE OF AN INVALID CHAIN 

SEEK 
C.Yl=5 
HD =l 

SRCH EO HA 
WR RO 
TIC •-8 INSERTED (PLACED AFTER THE SEARCH HA) 
SET FILE MASK INSERTED (PLACED BEFORE THE WR RO) 

KL=O 
DL=lOO 

THE ABOVE CHAIN IS AN 'INVALID SEQUENCE' AS THE 'WRITE R0 1 IS NOT DIRECTLY 
PRECEDED BY A SEARCH CCW. THE USER SHOULD SPECIFY HJS OWN 'SET FILE MASK' 
BF.FORE THE 1 SEARCH HA 1 o 

ll. ADOJTIONAL CAPABILITIES 

ro CHANGE THE AREA WHERE FRIEND WILL GENERATE THE DATA AREAS, 
INCLUDE THE FOLLOWING PATCH CARD PRECEDING THE END (LAST> CARD. 
OR STORE THE DESIREO DATA AREA ADDRESS AT HEX LOCATION 000184. 

COLUMN 1234 'f 

•REP C00184 
2 

17 
xxxx,xxxx WHERE XXXXXXXX IS THE ADDRESS OF 

THE NEW DATA AREA POOL. 
9 

THIS IS TO PROVIDE A MEANS OF TRANSFERING DATA INTO OR 
OUT OF HIGH CORE STORAGE. 

DATE 
EC. NO. 

f- R I E N D -3-

03JAN68 
41323" 

OlAPR68 
422935 

PROGRAM DESCRIPTION 

27MA't68 
422998 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO. 0014A 

F06l-3 F R l F. N Q -3~ PROGRAM DESCRIPTION 

OSJECl DECK 1MAGE TMREE LINES/CARD COLUMNS 1-20,21-40,41-60,61-80 PERIODS ARE BLANKS 

A.JAHOBABAAA&AA~•oo& 

0 ZR99999999 99 
0 88 VYY YY 

AAAAAAA98AAJJAAHBAAH 
99999998999ZZ99Z999Z 
1YYYYVY Y SSYY YY 

AAAHAAAAGGGGA+AHOA-A 
9999999900QQZ-9RQ9 9 
vvv vvvvzzzz ov v v 

GOADHAAOOAAAG.A9G7EN 
l 9RZZ9ZRZ9ZZ 949 -

'! QY QYO Y 

AAGAABGOADCZAACLAAEF 
l9Z89ZZ 9RZ399Z999-
0Y OYS Y YY V 

BTXT.AAA •• AW •• AAAAAA 
9 999 99 999999 

VYY Y Y YY'fY 

BTXT.AAA •• A9o.AAAAJA 
9 998 98 99R9i9 

Y 0 Y Y 8Y8Y 

BTXT.AAH •• A9 •• AAADA. 
9 99- 98 9990Z 

y 0 y y 

8TXT.AAOoeA9 •• AAPE.e 
9 99 98 9998 

y y y 8 

8TXT.ABZ •• A9 •• AAAKPS 
9 998 98 999998 

v y y 888 

8TXT.AB-•• A9~.AAA+3K 
9 99 98 99Z- 9 

y y y 0 

8TXT.ASH •• A9 •• AAAPKA 
9 99- 98 9999 9 

y y '{ y y 

8TXT.AB-•• A9 •• AAFA.B 
9 990 98 99-R 9 

v y y 8 

BTXT.ACH.~A9 •• AAGAC9 
9 999 98 99Z89b 

y ., v 0 

8fXT.AC.~.A9 •• AAAJON 
9 99 98 99999 

y y y y 8 

BTXT.ACHe.A9 •• AAAOoJ 
9 99R 98 9999 l 

y 0 y v y 8 

81XT.ACA •• A9 •• AACKEA 
9 99Q ~8 999y~9 

Vil 'I Y Y 

f R 

•e•oIPleFRENO.~~oO~• 
9 

-AAHBAAA-AAHBAAQJAAH 
99Z999Q 99Z999 Z99Z 
Yf VY YY VY 8YY 

GJAHG.ADA+AOEA-AGJAO 
ll9Rl 9-Z-9Z09 9ZZ9Z 

8Y Y OV Y Y 8Y 

A/G-AB.-ABBAAAAAAZA. 
92Z 9- 990999ZZ96Z 

YO V YYY Q 

AAGJA6AZAAEFAAGJABAJ 
Z9ZZ9 Z299- £9ZZ99Z9 
QY 8Y yg Q 8 

AAAB•••e•o•••c~~•o•c 
999Y 
VY 

AAZ.CAHAAAHOABG07AA. 
994 99ZR98Z 90Z QZ 
YY8 Y 8 0 

AMA~6AAEAAPG+A+AF.A8 
99Z QZR99 Q g 9Z 9 
y y z y y 

PFBG208AKRBHKQEAPBAP 
98-Q R-99 -99 ZQ9Z99 
8 l 0 YB 8 0 8 

EAQHEABMEABFA+7ZEWOG 
ZQ99ZQ98ZQ9RZ- 7- 9S 

0 0 0 8 8 

EAPBG~KCAD+AHAAOGCBA 

Z8989 998-9R09890-9 
0 Y OY OY l 

H+CPCOJOJH.NMFA.COZ 
99-9 9~Y9YZ 9Y-9 997 
v o a e a 

uAAN+AELNOGAHHEANOG+ 
999-9-39YZ899-99YZ
yy 0 8 0 YB 0 

OGAEQEC.02+EAABH-AS. 
-Q9R988 9 899-909-

0Y 8 'fY 'f 

GOGQAX•BG+C6AA+BGACY 
l 9 -Q-9Z 90-R-9Z896 

90 80 0 

OUGOGAAH+BGAOOAHAFGA 
9 Z qz-9-9Z8q9-99RZ8 
8 Q J Q y 0 

NBG+P9EAN1GAP9AJADAA 
9QZ-98-99-Z898ZZ99ZZ 
80 0 4 Y80 0 4 8Y8 Q 

PROGRA~ OESCRIPTIOH FObl -~3 

DArE 
EC NO. 

03JAN68 
413234 

01APR68 
422935 

27HAY68 
422998 

ABAGAGGGAACGBAAZH-AB 
99999QQQ99 Q0998Z 99 
Y YBYZZZYY l YY Y 

G.ADEXAZG-AKH.AZF.B. 
Z 9-- 92Z 90Z 929 1 

y y 8 

AFA+AEEAASH+AOAAAZAe 
99Z 98ZQ9 R 98ZZ972 
V Y OY Y Q 8 

AAIJADOAAlOKBNAAA9AS 
990Z99RR9899Z999Z399 
Y8 SY 8Y VV Y 

lHAOAJD9.CEG.JG+ABAA 
99ZZ9Z- 9-0 ZZ-90-8 
8 Y8 l 8 0 0 

PGLZLZPGMZMZP7NZN7A. 
Q9898 Q9898 898982 
za a Z8 a a e 

PUBOBGEANOSABJEJMDKA 
9Q-999-99YZ89ZZZ9Z 9 
89 YB 0 8 8 8 

GABOA+6BEROGGABDEAJ8 
Z890Z- -- 98Z890ZQ98 

0 0 0 8 0 08 

OMA+4ZEAPBG9PGAAAAKA 
9 Z- 518989 99R9R 9 
8 0 8 0 Y8Y8 Y 

A+79AAB+EAPBG90AAH+A 
z- 6ZQ9 Z8989 999-9 

0 0 VY OY 

BAQBF.AMD7KRAAAFGACI 
909R- 99-89 -R9RZ899 

0 0 Y 8 8Y 0 

-DAEAHAAKRGAC9EAJ8AA 
09ZQ99-99 ZR96ZQ989R 

9Y 8 8 08 88 

ADKRGAGfKG-AAAAEAHBC 
··99 ZR9Y 9099RZ099-9 

8 8 YY8 9Y 

CBEFAPG+DOFHKQADKQGA 
9Q-999Z-99-99 -99 Z8 

v 0 8 8 0 

NOA.OQEAJ-KFSAOO+SOQ-
9YZ 9 ZQ90 9899 89 
8 8 08 Y8 8 

• 

848.422996.f06l30001 

GOAD., -~ ......... 06130002 
Z 9R 

y 

AtHAAZK9~AAA06130003 
9YRZ94 7l99Z 
y Q QY Q 

AOA9AAEAASEY06130004 
992399ZQ9 -3 
Y Y OY 

AEAAF.FsASGt06130005 
ZR999 ;i 9 9Q 

y y l 

KQGA6ZA-7AHS06130007 
9 ZR91tZO QR8 
a a s 

LZ •• NM+-OHA.06130008 
98 9Y 090Z 
a a s 

KOAAEAMQEAJ806130009 
9 99ZQ99ZQ98 
8 Y8 0 08 

AGZZGOBZBAOM06130010 
9922Z 94-99 
88 8 8 Y8 

AA+AKAAP+ADG061300ll 
9R-9 999-9-9 
Y80Y YY 0 3 

AA+AGA8BH.NM06l30012 
-Z-9Z89QZ 9Y 

QO 0 9 <a 

C-02DXAFAoAE061300l1 
809 -09R- 9R 

8 9V Y 

JLACAAG+CHK806130014 
Z9-99RZ 9Z ~ 
8 8\'8 

AAAtAAGAGFHJ06130015 
9R-99RZR9YlZ 
VS YB 8 .$1 

C2EAP8AHPEAAG6l300l~ 
9 ZQ9Z999QZ8 

0 !J 8 0 

KBAJORAWAFACO&l30017 
9999 ZQ99-9 

V 8 9Y 

• 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 

PAGE NO. 0015 
F061-3 F R J E N D -3- PROGR4M OESC~IPTION 

OBJECT DECK IMAGE THREE LINES/CARO COLUMNS 1-20,21-40,41-b0,61-SO PERIODS ARE BLANKS 

8TXT.ACY •• A9 •• AAAAGA 
9 99 98 999RZR 

Y Y Y Y8 8 

BTXT.AOJ •• A9 •• AAAFGA 
9 99Z 98 999RZR 

y 8 y y y 8 

BTXT.AOH •• A9 •• AAEAPB 
9 99R 98 99Z09Z 

y y v 0 8 

BTXT.AOA •• A9 •• AAOHLZ 
9 990 98 999-92 

y y y 8 

BTXT.AOH •• A9 •• AA8D8H 
9 99 98 9990-9 

y y y 

STXT.AEA •• A9 •• AALBQE 
9 999 98 999Z98 

y y y y B 

BTXT.AE9 •• A9 •• AAEALB 
9 998 98 99zg9z 

y y y 8 

BTXT.AE+ •• A9 •• AAAAP-
9 99- 98 99-99 

y 0 y y 8 

BTXT.AEQ •• A9 •• AAAFPA 
9 990 98 99999 

y y y 8 

8TXT.AES •• A9 •• AAH.OQ 
9 998 98 99R 9 

y y y 8 

8TXT.AFQ •• A9 •• AASESE 
9 999 98 998989 

GQGOOOEAPBAEPGEALB.J 
9 Z 99ZQ9Z999 ZQ9Z Z 

0 8 8 B 8 

DBEPAAGAODADKRGADBKG 
90-99RZ89R-99 ZR90 9 

ave o a a 

AFPNEANOG+O+B+SAGOGF 
9990-99YZ-9--0S9Z 9Y 

B Y8 0 0 Y 

GODMEAPBAAPLEALB.JOF 
Z 90ZQ9Z999YZQ9Z Z9Q 

0 8 88 B 889 

AAF.AHOGAEEANOG+DWAJ 
9R- 99-Q9R-99YZ-9 ZZ 
Y8 Y OY YB 0 8 

PB+.ADGOGB+SO+PEOSOS 
9Z 98Z 9- S9 99S98 
B y B 8 B 

.JOSAA+BGAEHEDAAGAE
Z9 -9-9Z890-99RZ89 
B8 0 0 8Y8 0 

GAEHEAPBADPHEALB.JOU 
Z890ZQ9Z999-Z09Z Z9 

0 0 8 80 8 88 

EA0HHJOSKAOUOSGOG9A8 
Z89-ZZ9B 99 98Z 94-9 

0 88 8 8 

AOAB+.ADGOGFAD+BGAFA 
ZZ99 98Z 90-9-9Z89Z 

y y 0 0 Q 

y y y . 

AWAHFAKRAAANGAFAF.AN 
ZQ99~89 -Z99Z89Z- 99 

9Y 08 QY 0 0 Y 

BTXT.AF+ •• A9 •• AAAEPO 
9 99 98 99999Q 

y y y 80 

8TXT.AFH •• A9 •• AAOUOU 
9 990 9S 999 9 

y y y 8 8 

8TXT.AF+ •• A9 •• AAOSBS 
9 990 98 999888 

y y y 8 

8TXT.AF8 •• A9 •• AAEGAA 
9 99 98 99-99R 

Y Y Y 8Y8 

BTXT.AGA •• A9 •• AA+SO+ 
9 99Z 98 99 89 

y 0 y y 8 

BTXT.AGQ •• A9 •• AAGAG4 
9 99Z 98 99Z89S 

y y y 0 

EAOHAAAMGAFOKAOSOSKA 
Z89--999ZR9Z 99 98 9 

0 y 8 8 8 y 

G~FMEAEFGOFBFBKQEAPB 
Z89 Z89QZ 9Z-99 ZQ9Z 

0 0 0 8 8 0 8 

OUGOFM.JOUKAJFOUA.+A 
9 Z 9 Z9 9Y99 - -9 
8 88 8 0 

G+GAKASAOTKASAOUGOGF 
Z-9R 9899 9899 Z 9V 

0 S Y Y8 8 

AAAMGAGQKSGOGQLZEFAA 
-R99ZR909 Z 9092-99R 
sv 8 a a eva 

AJAHBJOSBJOUGOGOLZEE 
ZZ998Z9 BZ9 Z 9092-9 

BY 88 88 8 8 

F061-3 

. liite 
EC MO. 

F R E N D -3- PROGRAH DESCRIPTION 

03JAN68 
41323'> 

OIAPR68 
't22935 

27MAY68 
't22998 

OBEAPeAEPOEALB.JODGO 
9QZQ9Z999ZZQ9Z Z9QZ 
89 0 8 88 8 889 

-AKSAEAHAAKRGADBEAJ8 
0998ZQ99-99 ZR90ZOCJ8 

YB 9Y 8 8. 08 

AJABAANOQFEAJ-GOGFAD 
ZZ99Zl9Y98Z090Z 9Y-9 

BY QB 08 

A.+AGAEFH.OQKCSA.BBZ 
- -9Z899R 9 9B9 916 

0 0 8 8 y 8 

AHGOEBE-NOGADBBOEOEF 
99Z 99- 9YZ890-999-8 
Y B 0 Z 8 

AB+BGAE.ABAAGAEAAAAM 
-9-9ZB9 -99RZR9Z-999 

0 0 YB 8 Q Y 

ABAAGAE-AAAlllGAEHADAM 
-99RZR9 -999Z890-999 

YB 8 Y 0 V 

AJ+AGAGAAA+AGAEQEAEF 
-Z-9ZR9Z-R-9Z89 Z89Q 

80 8 Q 80 0 0 0 

AHGHAOAA2YEAOHAAP-GH 
99Z099ZZ 5ZQ9R-99 90 
y y Q 0 8 

A.+AGAFAH.OQAOABKCSA 
- -9ZR9ZR 9 ZZ99 989 

0 8 Q B y y 

A.+BGAFFAAAMGAFHEAOT 
- -9Z89R-999Z89Z-99 

0 0 0 Y 0 Y8 

JEOTKAOSOSBSOSAJ+BGA 
Y99 99 98889 -Z-9Z8 

8 8 8 8 BO 0 

AFPAEAOHAAAHGAFFKAOU 
999 Z89--999ZR9- 99 

8 0 y 8 0 8 

GAF8AJ+BGAFUHJOSGOGQ 
Z89 -Z-9ZR9QZZ9 l 90 

0 80 8 9 88 

EOAAGAGJEOAAG+GBAJAH 
-99RZ89Z-99RZ-9ZZZ99 

YB 0 8 BYS 0 SY 

GAGZEJAAG+GMH.OQAOAA 
Z894-99RZ-9ZR 9 ZZ99 

0 8Y8 0 8 Y 

AAGAG+EEAAGAGD+SADAA 
9RZ89--99RZ89R 898-R 
Y8 0 0 YB 0 0 Y 8 

CKAA+8GADBAA06l30018 
9 -8-9Z890-8 

oo 0 0 

AMJZGOOBFHKQ06130019 
99Z3Z 90-1?9 
a a • 
+BGAEFENA~130020 
-9Z899-99RZ-
O 0 8 Y8 0 

ADGOGF8PEDOA06130021 
99Z 9Y-999Z9 
y 8 y 

NOG+DFBONOEA06130022 
9YZ-90- 9YZQ 
8 0 z 8 

GAE.EAP8AOP006130023 
ZB9 ZQ9Z999-

0 0 8 80 

GAEHA.A2YEADH06130024 
Z8CJRZZ 5ZCl9R 

0 0 0 0 

GOG9FBKQEAP806130025 
Z 94-99 ZQ9Z 

8 0 8 

GSAOE9AAG+E006130026 
Z 99-89Rl-9 

y lY8 0 

.AKASDOGQOP806130027 
9 9899Q9Y 9 
v y 89 

GAFFFBKQEAPB06130028 
Z89R-99 ZQ9Z 

0 0 8 0 8 

FMAAAMGAFAOA06130029 
9 -999Z89Q 9 

y 0 

OSKAJFOUKAOU06130030 
98 9Y99 99 
8 8 8 

HJOSBJOUGOGQ06130031 
ZZ9 8Z9 l 90 

B8 88 

FAKRBJOS8JOU06130032 
-89 BZ9 8Z9 

08 88 88 

+.ADGOGFAAKR06130033 
98Z 9Q-89 
y 08 

AMGAGQBSAOK806130034 
99ZR9 8899 9 
y 8 y 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 

f06l-3 F R I E N D -3- PROGRAM DESCRIPTION 
PAGE NO. 0015A 

OBJECT DECK IMAGE THREE LINES/CARO COLUMNS 1-20,21-40,41-60 9 61-80 PERIODS ARE BLANKS 

BTXT.AGJ •• A9 •• AAAJAE 
9 99Y 98 999998 

y y y y y 

8TXT.AGO •• A9 •• AAOCAD 
9 99 98 99 99R 

y y y y 

BTXT.AHA •• A9 •• AANONA 
9 99R 98 999Y9Q 

y 8 y v 8 80 

BTXT.AHH •• A9 •• AAHKKB 
9 99Z 98 9998 9 

y y v 

BTXT.AHA •• A9 •• AAAH8A 
9 99S 98 9999-9 

y 0 y y y y 

BTXT.AHH •• A9 •• AA09AJ 
9 99- 98 9994ZZ 

y 0 y y 8 

BTXT.AHO •• A9 •• AAA-NM 
9 99 98 998 9Y 

y y y 8 

8TXT.AAZ •• A9 •• AAHFAA 
9 998 98 99Z 99 

YB Y Y YY 

BTXT.AA-•• A9 •• AAA.A. 
9 99 98 999 9 

YS Y Y Y Y 

BTXT.AAH •• A9 •• AAFB-C 
9 99- 98 99-9 9 

Y8 Y Y 

BTXT .AA-•• A9 •• AAEAMF. 
9 990 98 99ZB9-

Y8 Y Y 0 0 

BTXT.A8H •• A9.oAAMFKC 
9 999 98 999- 9 

Y8 Y Y 0 

8TXT.AB ••• A9 •• AAGZAF 
9 99 98 9995-9 

YB Y Y 

8TXT.ABH •• A9 •• AAAFAA 
9 99R 98 998 99 

Y80 Y Y YY 

8TXT.A8A •• A9 •• AAG+ED 
9 99Q 98 99Z 90 

vao v v ez 

8TXT.ABY •• A9 •• AAKAOG 
9 99 98 99 9 0 

YB Y Y Y 0 

8TXT.ACJ •• A9 •• AACJ06 
9 99Z 98 9~8Z9 

YB8 Y Y 88 

GOGQ.JAOAAAMGAGQKBAJ 
l 9 Z99-R99ZR9 999 

av ev a v 

+AA.KOGAGWFAAADGKOD8 
-9- 9 Z89Q-89R-Q9 -
OY 8 0 9 OYB 08 

GOBSAA2YEAOMADP-GAHB 
Z 9 ZZ ~Z099-99 ZR9Z 

0 0 8 8 

AJAAKAAOAOGOGBHJAOCJ 
99Z9 999Z9Z 9 ZZ998Z 
Y 0 Y Q BY 8 

ANGOHBABKRGAJBDFKRD7 
99Z 98-99 ZR99-09 -8 
Y 8 8 8 ZB 

LHL9A+AJLZNZBAACMJOA 
9992Z 9Z9295ZZ9-8Z9Q 
8 8 Y88 8 080 88 

GJHFAA-CGAHSAF-CGAAZ 
ZZ90-9 9Z89 -9 9Z898 

8 9 0 08 

A+LHAEAJJFGAABAEAAG+ 
Z 99ZR9Z9RZ8988 99Z-

8 Y88 08 VY 0 

PCOWOWDA+AE.AAOBGAAF 
99 9 09099 -890Z89Y 
a8 a v v oez 08 

HFAOADAA.FAOAA-BGAHS 
ZZ99ZZ99 Z99-8 9Z89 

Y8 Y Y8 0 0 

KCl+ADEAJBAZZHEAEMGO 
9 098Z09S961-ZQ98Z 

y 08 8 0 8 

OIADEAJBAZJCHFAAFA+A 
98Z09898Z Z 990909 
y 08 8 8 yy y y 

-CGA89AJADGA8HO+O+HZ 
9Z898-Z9ZZS9RR09-Z6 

08 SY 080 80 

G+B9AJKOGABFKAOB-DMA 
Z-98-Z9 ZR9Y 99Y 9 9 
08 88 88 8 

AGAEG+EDAOAOGAOH09-C 
-Q9ll 90-99ZZ89-- 9 

ZY 8Z Y OSO 

-OOGP-HFAHHOAQA+AAHZ 
9-09 RR99R099Z 99Z6 

08 ov y y 

GOCBFJBJCZNA+AJAGACK 
l 999ZZZ97 9-9Y9Z89Y 

8 8 888 YOY Y 08 

F06l-3 

DATE 
EC NO. 

F R E N D -3- PROGRAM DESCRIPTION 

03JAN68 
'tl3234 

OUPR68 
lt22935 

27MA\'68 
422998 

OAAFAHG+HOEDAAG+GQH. 
9R-999Z 99-99RZ-9 R 
8 Y 8V8 0 

AMKG-AAAAEAHADKRGAAA 
99 9099RZQ99-99 ZRRO 
Y YY8 9Y 8 880 

QZCJO\J-f-JADKBAAAEKAAD 
968Z9 198 92998 9Z9 

8 88 BY Q Y Q 

OUKZGAHB.JAOBAAMKG-A 
9 92ZB98 199-899 909 
8 0 BY OY V 

OBQEC.02DH.DFAKODGKO 
90988 9 -- 9-89 -09 
Bl 8 0 08 98 

OCLZHAOHNZ+AODA-LHAO 
9R92RZ9-95 Z9VZ 99ZZ 

8 08 8 08 8 

HFAAADAA+FAAJ.ODGJA2 
RZ9RZZ99 Z9R8 9YZY9 

YB V YB 8 8 

ABAF+CG+HSA+NHG+AAD7 
98-9 9Z 9 8 9YZ-9Z-8 
8 8 08Q 

EA+AG+AHAAOOGAAAOEGO 
Q909Z-9R899Q99899QZ 

Y Y 0800Y8Z YOV8Z 

A+AAGOHWEAADGAASE+AD 
Z-99Z 9 -R9ZZ890- 9Z 

OYY BY 089 Y 

HWFO-CGOAOAA-BGABBDA 
9 -9 9Z 90-8 9Z899Z9 

8 0 OB y 

DABDGOHSAZOMH+A9A+EZ 
Z99-Z 9 039YZ098Z 92 

YB 88 Y2 88 

AADJO+J8G+89AO-CGAB9 
99RZ9-9 Z-98-9 9Z898 
yy 8808 08 08 

AO-FPC-A-ANAAOPFGAOH 
9Z 9 9 R R 99Z9RZS9-
y 8 8 y 8 080 

AA-BGABBGAHFAOf.BOA. 
-8 9Z89Q99RZ99Z 9 -

0 089 Y VS 8 

AHAJ06G+CZNG+AJAG+C9 
998Z9 Z098 0-9Y9Z-98 
YB 88 8 ZOY Y 08 

NA+AJAG+CKAGAAAKAAAF 
9-9Y9Z-98ZR99ZY998R 
YOY Y 08 OY Y 

AAB.AOF.+.AA06130035 
9R8 999 9R 
YB Y Y8 

GOBZKA2YNOK.E06130036 
z 94 9 199\' Q 

a a 

OUGOGBAA«RGA8613083'1 
9 Z 9 -89 Zll 
8 08 8 

AAAEAHBAAAB--06130038 
9RZQ99-99R-
Y8 9V YY8 

A.Bz+.A4H.NM06130039 
l 98 98Z 9Y 

8 y 8 

AJAAODGAAAOE06130040 
9Z899Q99899Q 
Y80Y8Z YO'r8Z 

AA-8GAHllGOHS061300U 
-8 9ZR9 Z 9 

0 B 

P-HFAD++AHPG06130042 
9 ZR99 9Z 9 
8 y y 

A+D.G+AHGJAQ061300lt3 
9-9 Z 9-Zl90 
8 80 B8 

GAASOA8HEAF006130044 
Z89QZ990Z899 
089 YB 088 

BOF+wWHFAAEA06130045 
9-Z-9 Z 9918 
8 0 VY 0 

A-LHAOAJA-NM06130046 
Z 99ZZ9Z8 9Y 

B Y8 8 

09-CA+OHGOB906130047 
- 9Z 9-Z 98 

80 8 

ABADGAE9AAAD06130048 
-99ZZR96-o9Z 

y 88 y 

-8GACFKAOl-M06l30049 
9189- 9 - 9 

OBO y 0 

AGAAAKAAAEAA06130050 
ZR99ZY99ZR99 

0 y y y 

AMGJCKAEAAG006130051 
99ZY9YZR99Z 
Y8 8 Y 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO. 0016 

F06l-3 F R I E N 0 -3- PROGRAM DESCRIPTION 

OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20,21-40,41-60,61-80 PERIODS ARE BLANKS 

8TXT.ACH •• A9 •• AAC9A. 
9 99R 98 9998-

YS Y Y 8 

8TXT.ACA •• A9 •• AAEAJO 
9 990 98 99209-

YS Y Y 08 

BTXT.ACH •• A9 •• AAADAA 
9 99 98 9999-Z 

Y8 Y Y Y 0 

8TXT.ADA •• A9 •• AAAAAC 
9 999 98 9999Z-

Y8Y Y Y YY 

BTXT.AD9 •• A9 •• AAD8fA 
9 998 98 9998-9 

Y8 Y Y 8 

8TXT.AO+ •• A9 •• AAGOD8 
9 99- 98 99Z 98 

Y80 Y Y 8 

8TXT.AOQ •• A9 •• AAHZOM 
9 990 98 99-59Y 

Y8 Y Y 8 

8TXT.AOS •• A9 •• AAA.LZ 
9 998 98 99Z 98 

Y8 Y Y 8 

BTXT.AEQ •• A9 •• AAAJA. 
9 999 98 999Z8 

Y8 Y Y YB 

8TXT.AE+ •• A9 •• AAAZZZ 
9 99 98 999418 

Y8 Y Y 8 

BTXT.AEH •• A9 •• AAAAP-
9 990 98 99-89 

YB Y Y 08 

BTXT.AE+ •• A9 •• AAEMEA 
9 990 98 999YZQ 

Y8 Y Y 8 0 

8TXT.AE8 •• A9 •• AAGODD 
9 99 98 99Z 9Q 

Y8 Y Y 89 

BTXT.AFA •• A9 •• AAAHA. 
9 ~9Z 98 99999 

YSQ Y Y Y Y 

8TXT.AFQ •• A9 •• AAEA+A 
9 99Z 98 990909 

Y8 Y Y Y Y 

BTXT.AFJ •• A9 •• AAHAOH 
9 99Y 98 99RZ90 

Y8 Y Y 08 

BTXT.AFQ •• A9 •• AAKAND 
9 99 98 99 99-

YB Y Y 80 

P-GACHF.P-EAMFKCOAAD 
9 ZR9R- 9 Z89- 9 -98 
8 880 8 0 0 y 

09A.OAEAJDEAJBALJOGO 
981 ZOJIJ-Zll9&9UOZ 

2 08 OB 888 

JEGADDAA..IDGACFAZAHH9 
Z9Z890-8Z9Z89QZ299R2 
8 08 08 089 y 

.AFAA.06G+DZKGAAAAA9 
9908 9 Z092 QZ9Z9Z3 
Y 8 8 ZQYQ 

-lHFAA++OQBOD9HAOOMA 
9RR9R 90- 97RQ9088 

Y8 8 8 8 0 

HAAOBCAAA9AAF.D8A+JD 
OQ99Z-99Z399Z 98-0Z9 

y yy y 8 8 

H30+AOA.fBAA9HZOllBAA9 
-890ZZ9ZG998-39Y0998 

8 YS: YY 88 YY 

AAOOGAAAOEAF.CGAEOHD 
899Q99899Q-9 9Z899RR 
OY8Z YOYBZ 08 

NMG+DUAABAGOQHA+KMGA 
9YZ09 ZQ9ZZ 99809 ZB 
8 8 OQ 8 O 

EAEMGOCFKAlClGKElFll 
ZQ9BZ 9- 9 R R 9 R 8 

8 80 0 0 0 

GAE-AJADAAOWA.lFEAJD 
ZR90ZZ99ZZ9 Z -Z09-

88 8Y8 08 OB 

JBAZZGABKRGJHFAOF.AH 
989710-99 99ZZ998 99 
8 8 8 8 YB Y 

09-CEAMFEAFOKClDAOEA 
- 9Z89-Z899 9 R98ZO 

0 0 088 y 0 

OBAAAAGAFFH.A.C.02+. 
99Z9ZZ89ZR 9 8 9 

y y 08 y 8 

GJFQABADGHHAOW-HOAOW 
ZZ9Z-99990 99 9 99 

88 Y8 8 8 

A.NIAJAHOGAAAAGABZEA 
Z 9-ZZ99 9Z9Z9Z894ZQ 

80 BY QYQY 0 8 0 

2EJAOJG+F2PCOJOJKANO 
98Z9YZ-9 99Y9Y 99-
8 08 08 8 8 80 

f061-3 F R I E N D -3- PROGRAM OESCRJPTJON 

27MAY68 DATE 
EC NO. 

03JAN68 
413234 

01APR68 
422935 lt22998 

EAJBAOJBF+AHFGAG3808 
ZQ9899ZY8 99-999 Z -
08 8B8 Y 8Y8 0 

CBA.P-GACFEAE-AJKQGA 
9l- 9 Z89-ZQ90-Z9 ZR 
8 8 080 8 88 8 

AAHBAFA.JEGAC6A9AHC. 
99ZZ99- Z9Z89 23998 
YY Y B OB Y 

AAC.06GODHF.B.DZKAAA 
998 9 Z 999 Z 91 9Z9 

Y 8 B BS YQY 

OM+AOOA.PHG+DD+AADKC 
90 0908 9RZ09R 098 9 
8 8 8 BO y 

GAOOAZAHGOCBOA-8-BGA 
Z89-Z299Z 9Z 9 9 928 
08 y 88 8 8 0 

HFAAEAHFKC18ADPA-O-O 
Z 99Z89- 9 98 9 9 9 

yy 0 0 y 8 8 

AAAEAA+DAAJ+OOG.DSD9 
9RZR99 R9RB 9YZ 98-
Y8 Y Y8 8 B 

ODGOKHD9-CEAMFKC1AAD 
9QZ 9R- 9Z89- 9 Z98 
89 8 0 0 OY 

KA1517KA1AlAB.188.17 
9 8 8 9 8 o- o- B 

0 

AJACAAlCA.lfKAAA.AB. 
ZZ99ZZ VZ - 929 9-

8Y8 Q QY Y 

FGAG381CAEEAJBA8ZOAD 
-999 Z -99ZQ98991Y-9 
eve ova os se 

J8AZZOFAP-GOEDAJAHAA 
989318-89 Z 9RZZ99ZZ 
8 8 08 B 8Y Q 

OJAAP-GQA.KY+.AHDA+A 
9Y-89 99Z 9 9ZQ909 
8 08 B y y y 

OWGAB"GSFAOBABKRGAJB 
9 ZB9Y9 -890-99 ZR99 
8 08 082 8 B 8 

JDKANFNIKENINCKCN+NA 
9- 99-9- 99-9Q 9909 
8 8080 60BO 8 8 

2GBON8+AADAJACAAAEA. 
9- 9 Z98ZZ99ZZ98Z 
8 8 QY 8Y QY 

AEQ9AJAAA.OC06l30052 
9997ZZ99Z Q 
YB 8Y 0 

DDAA-BGADOH106130053 
9Q-R 9Z8>:t-Z6 
89 8 08 

02AAJEGAD9CC06130054 
9 -RZ9ZR96ZR 
8 88 88 0 

AAB1AAGOOOGA06130055 
Z9Z899Z 9019 
Q yy 8 y 

AAADA9AOC.PH06l30056 
199823998 9R 
QYY Y 8 

DQNA-B-OG+D+06130057 
90 9 9 9Z090 
8 8 8 8 

EAJBAPZFFJKQ06l3005B 
ZQ989910-Z9 

08 88 9 SB 

.CHOAAFA+AAD06130059 
9Z 99Q909ZZ 

yy y y 

D7P-EAFOEAJB06l30060 
-89 Z899ZQ98 

B 088 08 

8.14EAJ8AQZY06130061 
8ZQ989917 

08 8 

A8A9ACADABFJ06130062 
Z9Z399ZZ99ZZ 
Q y y 8 

OBGIEAJSAAZE06130063 
9Q90ZQ989R1Q 
BZ 08 88 Z 

A.A.1GEAJOKG06130064 
9 Z RZQ9- 9 
y 0 08 

GAFOEA+AGOFH06130065 
ZQ9ZQ909Z 9R 
08 y y 8 

GOHBFD08GOBZ06130066 
l 9Q-99QZ 94 

BZ 8 

B.ND8.NGB.NH06130067 
- 9 - 9Q- 9-

8 80 80 

NOEAJOHAADEA06130068 
9YZ09-RZ98ZQ 
8 08 QY 0 

-
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IBM MAINTENANCE OlAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO. 0016A 

FOol-3 F R I E N D -3- PROGRAM DESCRIPTION 

OBJECT DECK IMAGE THREE LINES/CARO COLUMNS 1-20,21-409 41-60 1 61-80 PERIODS ARE BLANKS 

8TXT.AGA •• A9 •• AAJBAL 
9 99R 98 999899 

Y88 Y Y 8 88 

8TXT.AGH •• A9 •• A.AOH.O 
9 99Z 98 99-- 9 

YB Y Y 0 

BTXT.AGA •• A9 •• AAMOA. 
9 998 98 999ZZ 

Y80 Y Y 8 

8TXT.AGH •• A9 •• AA.AAA 
9 99- 98 99 999 

Y80 Y Y '/YB 

8TXT.AGO •• A9 •• AAEANt 
9 99 98 99-99Z 

Y8 Y ~ Y88 

8TXT.AAZ •• A9 •• AAKENO 
9 9R8 98 99 09Y 

YB Y Y B 

8TXT.AA-•• A9 •• AAADFD 
9 9R 98 9998-9 

YB y y y 

8TXT.AAH •• A9 •• AALBFJ 
9 9R- 98 999Z9Z 

Y8 Y Y 8 8 

BTXT.AA-•• A9 •• AAQEC. 
9 9RO 98 99988 

Y8 Y Y 

8TXT.AJH •• A9 •• AAKRH+ 
9 999 98 999 zo 

y y y 8 

8TXT.AJ ••• A9 •• AAAAA. 
9 99 98 99ZZ9 

Y Y Y OY 

8TXT.AJH •• A9 •• AA8+1K 
9 99R 98 99Z 9 

y 0 y y 8 

BTXT.AJA •• A9 •• AAGOJW 
9 990 98 99Z 9 

y 0 y y 

8TXT.AJY •• A9 •• AANAAA 
9 99 98 9990-9 

y y y BO 

BTXT.AKJ •• A9 •• AAJO+A 
9 99Z 98 999- Z 

y 8 y y 8 0 

BTXT.AKH •• A9 •• AAEAP8 
9 99R 98 99Z09Z 

y y y 0 8 

8TXT.AKA •• A9 •• AAKHGO 
9 990 98 999RZ 

y y y 0 

NOA+AOGABZA9AHGOFMH+ 
9Y-OZ9Z894Z399Z 90Z 
8 g 0 8 y 8 

E JM:DKAKOA.AE A.KQGORZ EA 
ZZ9l 99 99ZQ99Z 94ZQ 

8 8 8 Y8 0 8 0 

lHAOAJNA.AAAG+GBKA.A 
99ZZ9Z 9 999Z-9Q 9 9 
8 YB YVB 08 Y 

G+GDKN+8.BKA08+DEG.J 
Z-9Z 9 9 9 99V 9-Q l 

088 B 8 z B 

GAP9AJAOAANOOFEAJ-PA 
Z898ZZ99ZZ9Y98ZQ90 9 

0 4 8Y8 QB 08 8 

NAAAODGAA.KAOAdDA+OA 
9Q-990ZRR 99890Z-98 
80 8 88 Y808 080 

.FGOBZAJADAANOA.ADEA 
9Z 94ZZ99ZZ9YZ 98ZO 

8 BY QB Y 0 

IJACKJOHQKKAOC-DGOBZ 
OZ998Z909 99QD9Z 94 

BY 88 YBZ 8 

02F •• DGOBZEANEGAB+EA 
9 - 9Z 94-990Z89 -9 
B 8 Y80 0 Y 

KOA.8Z+.A4EA+AE+AAOB 
9 l 98 9809099 -89Q 
8 8 Y V Y OBZ 

A.lGEAJOEAJOA.KY+.AH 
Z RZ09-ZQ9RZ 9 9Z 

0 08 0 8 y 

D31KFOlKEAMFKClZADEA 
- 9- 9Z89- 9 49BZO 

8 B 0 0 y 0 

EALSQKHAADKlNOAAElNO 
ZQ9Z9ZR098 99Y09-89Y 

8 y 8 8 

P-GAL2HAADKLNOAAKAPO 
9 ZR98R89B 99Y09 99R 
8 8 OY 8 8 

AOAJACAAAEA.NOEAJDKA 
98ZZ99ZZ98Z 9YZ09- 9 
Y 8Y QY 8 08 

AAJCEALBH.NM.ZABGOBZ 
9RZ9ZQ9ZZ 9Y 499Z 94 

88 8 8 YB 8 

SZFHKQEAPBABPJEANOG+ 
94-99 ZQ9Z999 -99YZ-

8 8 0 8 8B YB 0 

F061-3 

DATE 
EC NO. 

F R E N 0 -3- PROGRAM DESCRIPTION 

27MAY68 03JAN68 
'tl323't 

OlAPR68 
't2293S 

-
lt22998 

-

NHAEAJEG+AGAGO.+NM.N 
9YZR9Z-Q 9Z898 9Y 
8 YB l Y 08 8 

JBAZJTGOBZEJMDK.BOYAH 
9893ZQZ 94ZZ9Z 99499 
8 8 89 8 8 8 8 y 

OYEG.JG+GFGOBZEJMDA. 
95-Q ZZ-90Z 94ZZ9ZZ 
8 z 8 08 8 8 8 

G+GBGOBZAAGYFHKQEAPB 
Z-9-Z 94Z89 -99 ZQ9Z 

080 8 08 B 0 8 

NONOA+OHGOBDAJABAANO 
9Y9YZ-9RZ 90ZZ99ZZ9Y 
8 8 080 BY QB 

EAQDGOBDAJADAANOA.AD 
ZQ90Z 90ZZ99ZZ9Y2 98 

0 BY QB Y 

J-H.NMPA.HADGOBZFDKR 
90Z 9Y 9 998Z 94-99 
8 B y 8 8 

DCKRC-02A.OCGAAODH-D 
-09 809 - 9QZRR --09 

Z8 $ 8l 88 0 

NFG+B+AJAAAANOA.AAEA 
9QZ-9 ZZ9RZZ9YZ 9RZQ 
80 0 BYS QB YB 0 

GAJOO+G.J9EAJDAAODGA 
ZR999 l 98ZQ9R899Q99 

8 4 OOY8Z V 

H+KODA+AEA+AGJJ-OHP
Z09 Q909Q909ZZ9 -R9 

8 y y y y 8 08 

JBAKZFG9F.KOG9ELNOG+ 
9899199 - 9 9 -89YZ-
8 88 8 8 8 0 

GAJFEJMOHAADK8AEAHGO 
Z89QZZ9ZRQ98 99B99Z 
098B y y~ 

KHEANOGAKMEJMDKAPDAA 
9 -99YZ899ZZ9Z 99R99 
8 Y8 0 8 B 8 YB 

ND2EHAADEAJ8AHNOAJAJ 
9- 9RZ98Z0929Z9YZZ9Z 
80 B QY 08 8 8 BY& 

EJHDA.LHAOAJNA.AAAG+ 
ZZ9ZZ 99ZZ9Z 9 999Z-

8 8 8 Y8 YYB 0 

KB8C04GOKBAJABAANOA. 
9---9BZ 9 ZZ99ZZ9YZ 

0 8 BY 08 

• • 

AD+-OHQEt.0206130069 
99 09098B 9 
y 8 8 

H.AOKANO.AEJ06130070 
R 98 99Y 9ZZ 

y BB B 

LHH+NMAOAJNA06130071 
992 9YZZ9Z 9 
8 B Y8 

AJPCEANDG+P906130072 
999Q-99ZZ-98 

89 Y88 0 4 

A.ODEAJ-A+OD06130073 
Z 90ZQ90Z-90 

8 08 08 

EAJ-H.NMPA.F06130071t 
ZQ90Z 9Y 9 9 

08 8 

PCADAD+-OYEA06130075 
99R9R 094ZQ 

y y 8 

OAADH-OYG08Z06130076 
Z9RYR094Z 94 

YB 8 8 

J-A+4ZGOBUF806130077 
90Z- 5Z 90-9 
8 0 8 9 

AAOEGOJBAJAH06130078 
899QZ 992Z99 
OY8Z 8 8Y 

EAEMGOJZH+AM06130079 
ZQ982 960 99 

8 8 Y8 

JDAANPEAOHOK06130080 
9-ZZ9YZQ9R9Z 

0 QB 0 

J2AANPEAOHAA0613008l 
9 ZZ9YZQ9RZQ 

Q8 0 

Q9AJAJA.NFEA06l30082 
9BZZ922 9-ZQ 

BYS 80 0 

09LKGJKKGOBZ06130083 
929ZZZ99Z 94 
8 8 8 8 8 

K88A.CEG.JG+06130084 
9Y-9 9-Q ZZ-

y z B 0 

04EAJ-A+04PA06130085 
98ZQ90Z-98 9 
8 08 08 8 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 

PAGE NO. 0017 
F06l-3 F R I E N D -3- PROGRAM DESCRIPTION 

OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20,21-40,41-60,61-BO PERIODS ARE BLANKS 

BTXT.AKH •• A9 •• AANONO 
9 99 98 999Y9Y 

y y y 8 8 

erxr.ALA •• A9 •• AAFA-8 
9 999 98 99-8 9 

y y y y 0 

8TXT.Al9 •• A9 •• AALFAA 
9 998 98 9990ZZ 

y y y 0 

BTXT.AL+ •• A9 •• AAKA-Q 
9 99- 98 99 9 9 

y 0 y y y 

8TXT.ALQ •• A9 •• AA-JAH 
9 990 98 99 999 

v v Y av 

8TXT.ALS •• A9 •• AAEO.A 
9 99B 98 99- 9 

y y y y 

BTXT.AMQ •• A9 •• AAH+NH 
9 999 98 991 9Y 

y y y 8 

BTXT.AM+ •• A9 •• AAMFA. 
9 99 9B 999QZ 

y y y 

BTXT.Al4H •• A9 •• AAHBA8 
9 990 98 9990-9 

y y y 

8TXT.AM+ •• A9 •• AAAOA. 
9 990 98 9998Z 

y y y y 

BTXT.AMB •• A9 •• AAGJB+ 
9 99 98 99ZZ9 

y y y B 

STXT.ANA •• A9 •• AAJAG+ 
9 99Z 98 99Z9Z

y Q Y Y SY 0 

BTXT.ANO •• A9 •• AA.AGA 
9 99Z 98 99 9Z8 

y y y y 0 

8TXT.ANJ •• A9 •• AAEA+A 
9 99V 9B 990909 

y y y y y 

8TXT.ANQ •• A9 •• AAPFG6 
9 99 98 99989 

y y y 8 

8TXT.AOA •• A9 •• AAGOBZ 
9 99R 98 99Z 94 

y 8 y y 8 

BTXT.AOH •• A9 •• AAGOO+ 
9 99Z 98 99Z 9 

y y y 

GOBDEAL809MJOD+AOHGO 
Z 90ZQ9Z928Z9Q Z9-Z 

8 88 Q8 

FA-CEALBDJ08Q9LZNJOD 
-9 9ZQ9Z8Z9 92928Z9-

8 88 8 88 

NPEAOHAAP-GAL2KB-NAE 
9YZ09R-99 ZR98 9 99B 
8 0 8 8 y 

NBGOBZEAJBAMJCGOBZBl 
9-Z 94Z09899ZRZ 94-
80 8 08 8 8 8 

HJADEYJAG+B+KENOJAEA 
RZ98-3Z9Z-9 99YZ9ZQ 

SY 8Y 0 8 B 

G.B+AZAAGOLD+.ADKZGA 
l 9 Z299Z 9Z 9892Z8 

y 8 y 0 

8H+CKC+FNOPCADAOKA+A 
-9 9 9 990 99R9R 9 9 

8 y y y 

LQ+.AHDA+AG+MMEA+AGJ 
99 9ZQ9 9Z-90Q9 9ZZ 
8 y y y 0 y v 8 

ADGAMMABOXGAHFFOKQFA 
9ZZR90-99 Z89Q-99 -9 
v B s o 8 v 

AOEAJOG8QSAJNOPGAHAH 
98ZQ9-9 9RZZ9Y 99999 
y 08 88 y y 

AZAAEYJAGANAEAJAG+HQ 
Z299-3Z9Z89R-9Z9Z-9 

Y BY 0 8 YBY 0 

N9AZAAGONZE-N4NAJA.A 
98Z299Z 9bZ 98 9Z9 9 

6 Y 8 Y8Y Y 

QBKAJA.AAZAAGONKH.PF 
9R 9Z_9 9Z299Z 9ZZ 98 

Y8Y Y Y 8 

GJNJA.AAF.AOOEE.+AGA 
ZZ9YZ 9R9 ZR9Q- 9Z8 

s v az v o 

ABP-GANAABKQGANOGONA 
-99 Z89B-99 ZR9 Z 98 

8 0 0 B 8 0 

DCP-+.2+A.2YAOAFNA.A 
-Q9 -z 6ZZ99 9 9 

ZS 0 Y Y Y 

FOP-Q9H.2+GCAJ2YDFP
-99 94R -90ZZ 6-09 

8 0 Z 8 ZB 

F061-3 F R E N D -3- PROGRA" DESCRIPTION 

DATE 
EC NO .. 

03~AN68 OlAPR68 
413234 422935 

BZEJMOKAPBAAFAKRGOBZ 
94ZZ9Z 99R99-99 Z 94 

8 8 8 8 vs 8 8 

K9GJLZAAAA+9AOGOBZH-
93ZZ92Zl99 b99Z 94Z 

8 OY Y8 8 

.ZAMAANBEAOHAAP-GAL2 
699ZZ9-ZQ9R-99 ZR98 

Y8 Q80 0 8 8 

-MB2-QEJHDKB-HAHHJAD 
9- 9ZZ9Z 9 999RZ9B 

8 8 Y BY 

LB.ZAMGOBZLZABNOEA.A 
9Z 699Z 9492ZZ9Y-9 9 

8 Y8 BB 8 Y Y 

LDFJBJMEF+ME2+AHNODO 
9Q9ZZZ99~99 -999Y
z 8 8 0 OY B 

KO.NADDCKQBOMGH+K0+-
9 99-09 -99QZ 9 0 
8 Y Z8 8 

MKEAAGG+HMA.LA+.AHOA 
9Z-99ZZ-90Z 99 9ZQ9 

YY 0 BY Y Y 

KOGCEAMGGCA.KY8AMGGO 
9 9Q-99Q9YZ 9 -99QZ 
8 l y 8 y 

KOAHAAKAAEJAEAJAG.B+ 
99999 999Z9- Z9Z 9 

Y YB YY88Y BY 

+JAOAJAFAAAHA.AHEAJ
Z98ZZ99ZZ99Z 99ZQ90 
8Y 8Y OY Y 08 

G+NOE6.AG+N9FBP-AJNO 
Z-9 -8 9Z-96-99 ZZ9Y 

0 y 0 8 88 

ADAAA.P+G.NFH+PBA+LA 
ZZ998 9 Z 9ZZ09RZ 9R 

y 8 8 8 88 

NMB.NEQCEAJBAAOFQDA. 
9YZ 9 98ZQ9899909-Z 

08 8Y8Z 0 

Q9CAPHKBOAAAEAJBAMJ9 
988Z9R 999Z9ZQ9899Z7 

3 08 BQ OB 88 

AAGAOOEG.AG+OJEG.AGA 
Z9Z89B-Q 9Z-9Z-Q 9ZB 
o o z v o B z o 

AZAFNAJAAAGA04EGJAG+ 
l299 9Z9Z9ZB98-QZ9Z

y Y8YQY 0 ZBY 0 

EHNOGA89H-NM06130086 
- 9YZ894Z 9Y 

8 0 8 

NMF.-8ELNOG+06130087 
9Y- 9-89YZ-
8 8 0 

KB-JAEKA-MNP06130088 
9 998 9 99Y 

8Y Y 8 

KENOJAEJMOK806130089 
99VZ9ZZ9Z 9 
88 8 8 8 

GALOEV.AGAL006130090 
ZB9 -3 9Z89 

0 y 0 

AGFDAGGJAHG906130091 
99-9998Z999 
Y8 8Y8 SY 

OHEA+AEA+AG+06130092 
9009 909 9Z-
8 y y y y 0 

+AG+MMEA+AGJ06130093 
9Z-9009 9ZZ 
y 0 y y 8 

HF.+ADAJABAA06130094 
9R 098ZZ99ZZ 
o Y ev o 

EOJAGJMDEFJA06130095 
- Z9ZY9Q- Z9 

8Y l BY 

G50EP-HJK2E.0613009b 
9 -Q9 ZZ9 -

ze ea 

PGNONOE-N4E/06130097 
Q9Y9Yl 98-

8 8 

++AHDA+AG+NH06130098 
9Z0909Z-9-
y y y 0 

OFE •• AGAND •• Obl30099 
90- 9Z69Q 
az v o 9 

EAJBAAAAOFKR06130100 
ZQ989999-Q9 

08 8YVY ZB 

OOKA.AAABG.F06130101 
9Y 9 9Z9-Q 9 

Y YQ Z 

O-FAP-GCKBAE06130102 
9 -99 9Q 998 

8 z y 
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IBM MAINTENANCE OJAGNOSTJC PROGRAM FOR THE 360 SYSTEM PART ~O. 2193850 

F061-3 F R I E N D ~3- PROGRAM DESCRIPTION 
PAGE NO. 0017A 

OBJECT DECK IMAGE THREE LINES/CARD COLUMNS l-20,21-40,41-60,61-80 PERIODS ARE BLANKS 

8TXT.AOA •• A9 •• AAJABA 
9 998 98 99Z9-9 

y 0 y y 8 y 

8TXT.AOH •• A9 •• AA+AGA 
9 99- 98 99 9Z8 

YO Y Y YO 

BTXT.AOO •• A9 •• AAGAP9 
9 99 98 99Z898 

y v y 0 4 

8TXT.APZ •• A9 •• AAKAAA 
9 998 98 99 9Z9 

Y Y Y VQY 

BTXT.AP-•• A9 •• AAPPAE 
9 99 98 999ZZR 

y y y 

8TXT.APH •• A9 •• AAAFPF 
9 99- 98 999Q9R 

y y y y 8 

BTXT.AP-•• A9 •• AAKOAA 
9 990 98 999 09 

Y Y Y 8 OY 

8TXT.AQH •• A9 •• AAAZOD 
9 999 98 99069R 

y y y 8 

BTXT.AO ••• A9 •• AA09AA 
9 99 98 9996-9 

y y y 

8TXT.AQH •• A9 •• AAGAA8 
9 99R 98 99Z89-

y 0 y y 0 0 

8TXT.AQA •• A9 •• AAJZFA 
9 990 98 9996ZZ 

y 0 y y 88 Q 

8TXT.AQY •• A9 •• AA4FGA 
9 99 98 99 9Z8 

y y y 8 0 

8TXT.AJJ •• A9 •• AAODNC 
9 99l 98 999R 9 

Y8B Y Y 8 

8TXT.AJH •• A9 •• AAPSAA 
9 99R 98 9990Z9 

YB Y Y 9 Y 

BTXT.AJA •• A9 •• AAGCAO 
9 990 98 99ZQ99 

YB Y Y ZY 

8TXT.AJH •• A9 •• AAJJHZ 
9 99 98 999Y-5 

YB Y Y 8 

BTXT.AKA •• A9 •• AAGAKH 
9 999 98 99ZR99 

YSY Y Y 88 

AOHZAOGCEAJBAZJPGOBZ 
98Z2999QZ09693ZZZ 94 
y y z 08 8 8 8 

OFEO+AG.P9AEAAGOOKAA 
9Z- 9Z 98ZR99Z 9YZZ 

8 y 4 y Q 

QEA9AAADAAEA.AG+OBOZ 
9ZZ599ZZ99-9 9Z-9094 

y y y y 0 z 

.AK9F-PZL9.AOSGBEAJB 
992Z 9898 Z989 Z098 
Y8 86 QS OB 

AANANO+AGAPFF+AA+AGA 
99 99Y 9Z89-9 -8 9Z8 
Y YB Y 0 0 Y 0 

8+PPA+NPOFKANO+AAAOH 
l 901 9Y9R 99Y 9-99 

8 8 YS Y 8 

KAK2ABKAK7AAAJKO+JAH 
99 09 99 09ZZ9 Z9Z 

8 0 Y8 0 8B SY 

AAKRGANOH+KHAJK8+JAH 
-99 ZR9RZ09 ZZ9 Z9Z 

8 8 8 88 BY 

AOGAOZAOADGAQ9EANPG+ 
9ZZR98-99ZZ896-99YZ
y 8 Y 0 Y8 0 

ASKOGAJOAJNOBCOLAHKQ 
-99 ZR99ZZ9Y-990-99 

8 888 88 8 8 

QMELJAG+QBAZAAF.JAGO 
90-8Z9Z-9ZZ299- Z9Z 

8Y 0 B Y SY 

JHNAN038GAJHEYJAGAJH 
99 99Y Z899-3Z9Z899 
8 8 08 SY 08 

N03YGAABGCAAOEL98AJ9 
9Y 4Z89-9QZZ9892ZZ98 
8 0 0 l QB 8 081 

KO+AAHBAP/EA+ADA+AG+ 
9 99Z-99 Q9090909Z-
8 YY Y8 Y Y Y Y 0 

AZODK9K8KBLEFAF.CCAA 
Q59R929Z9l9R9Z9 ZR99 

8 8 8 8 8 Q yy 

ODGCAZODCCAAA+AAGAJU 
9R9Q069RZR99-0Z9l890 
8 Z 8 YY QY 089 

AOAAD-OOOFBOAAFJKOOO 
ZZ99R 9R9RZR99ZZ99-

Y8 80 YY 888 

F061-3 F R E N 0 -1'- PROGRAM DESCRIPTION 

OATE 
EC NO. 

03JAN68 
413234 

01APR68 
422935 

27HAY68 
422998 

L9DEKQEANOGAP9A+NOF. 
93-Q9 -99YZ896Z 9Y-
8 ZB Y8 0 8 

NOOZLZGJOSAJAAGOOWEA 
9Y9,93ZZ9 ZZ99Z 9 ZQ 
8 8 8 BY 

LZOCEX+AG+PMEAJ-HJAA 
9391- 9Z-99ZQ900Z99 
8 Y 0 8 08 8Y 

AJZZCA04GBAGAOLOCNAA 
9922889 9 ZR999ZZZ99 
88 8 08 y 8 yy 

PDOFAEABGOP+OFAEABQE 
909RZR99Z 9 9RZR999R 

8 y 8 y 0 

GHABEA+AGHABKCAD+AH+ 
Z099-9-9ZR99 998-9R

y YOY OY Y OY 0 

H+KMACADAAKRGANZDA+A 
Z09 ZQ99-99 ZR96Q909 

8 OY 8 8 Y Y 

A.Q9+.A4PGNONODA+AG+ 
Z 98 9B Q9Y9YQ909Z-

2 y 8 8 y y 0 

Q+EINOGAABEINOGAABNO 
9-- 9YZ89--09YZ89- 9 

8 0 0 8 0 0 

GAQDBDQLD7KQF.JAAAAA 
Z890-990- 9 - Z9ZZ99 

0 8 8Y OYY 

JDE6JAG+QBBOOLBQJANA 
99-8Z9Z-90-990- Z9 9 
88 BY 0 9 BY 

EXJAG+JD8DQLAZAAEAJA 
- Z9Z-99-990Z299-9Z9 

BY 088 Y YBY 

KAJAJAGOJAH+PDGOJFH+ 
9Z9Z9Z 9RZ09RZ 98ZO 
YBY8 88 8 8 

JOEA+AGAJBGAJHOAP/AD 
9ZQ909ZZ9RZ890 99 9Z 
8 Y Y Q80 08 YB Y 

D+ODCEPYBOAAF.CCAAH+ 
R 9RZR95ZR999 ZR990 

BO 8 VY VY 

AAAAGAJUAEAAl+ADCLAA 
-ZZ9ZR90ZR990 99ZZ99 

QQY 889 Y8 Y Y 

.AGOKZA9ABAOAAFJJMHZ 
qz 92Z399ZZ99ZZ9 -6 
y 88 y y 88 

+AEX+AGAOFEC06130103 
9- 9Z89Z-
y y 0 B 

L4QKKZGHEA+A06l30104 
9 9Z929G-9 9 

y 

FJBJPZAZAA.0906130105 
9ZZZ91Z299'98 

8 8 8 y 6 

F-B-PPD7PPC-<>6130106 
9 l 9Z-89ZZ 

EG+AG+P8G8A+06130107 
-o-9Z-989 z 

ZOY 0 

ADGOPBAZOOKAD6130108 
9Bl 98069R 9 
y 8 y 

EA+AGJPDGOQD06130109 
Q909ZZ9QZ 99 

y y 8 z 8 

OZBALJA+A9G+06l30110 
96099Z8098Z-

8 YB8 Y2 0 

NOPHG+Q4EANC06130111 
9Y9-Z-98-99-
8 8 0 Y80 

ACP/NAJA.AGA06130112 
ZZ9 9Z9 9ZB 

8 Y8Y Y 0 

N04NGAJHNAN006130113 
9Y 9Z899 99Y 
8 08 8 

G+QOKAOGNOHZ0613011~ 
Z-90 9989Y-b 

0 Y8 8 

KMDAPFOAPHOA06130115 
9 Z99ZZ99 Z9 
8 y 8 y y 

GOJBAAP/GA0006130116 
Z 9R-89 ZR90 

BO 08 889 

ADCEPY80AAFJ06130117 
99ZR95ZR99ll 
Y 8 VY 8 

A+AAGAKHAAAA06130118 
-OZ9Z899-ZZ9 

Q 08 QQ 

ODGCKD202JG006130119 
9R9Q 9 Z 9Z 
8 z 
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0017fi 
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l8M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 
PAGE NO., 0018 

F061-3 F R I E N D -3- PROGRAM DESCRIPTION 

OBJECT DECK IMAGE THREE LINES/CARO COLUMNS l-20t21-'t0,4l-60,6l-80 PERIOD~ ARE BLANKS 

BTXT.AK9 •• A9 •• AAKOKD 
9 998 98 999B 9 

Y8 Y Y 8 

8TXT.AK+ •• A9 •• AAJHKA 
9 99- 92 999- 9 

Y80 Y Y 8 

BTXT.AKM •• A9 •• AAAAAA 
9 99 9B 999999 

YB Y Y YYYY 

BTXT.ALO •• A9 •• AAJAAA 
9 999 98 99Z999 

YB8 Y Y BYY 

BTXT.ALD •• AO •• AAAAAA 
9 99Z 99 999999 

YB Y Y YYYY 

BTXT.ANQ •• AF •• AAGGGG 
9 990 99 990000 

Y8 Y Y ZZZZ 

BTXT.AOF •• A9 •• AAAAAA 
9 998 98 999999 

Y8 Y Y YYYY 

8TXT.AOF •• A9 •• AAJJAA 
9 990 98 99ZZ99 

Y8 Y Y 88YY 

8TXT.AOF •• A9 •• AAAAAA 
9 99Q 98 999999 

YSO Y Y YYYY 

BTXT.A06 •• AH •• AAAAZA 
9 99 99 99997R 

Y8 Y Y Y 8 

8TXT.APF •• A9 •• AAAAPF 
9 998 98 999998 

YB Y Y YYS 

8TXT.APF •• A9 •• AA.LIS 
9 990 98 99 

Y8 Y Y 

8TXT.APF •• A9 •• AAEY6. 
9 990 98 99 8 

Y80 Y Y 

8TXT.AP6 •• A9 •• AA.AOD 
9 99 98 99 

YB Y Y 

STXT.AJZ •• A9 •• AA.INS 
9 9Z6 98 99 

YB8 Y Y 

8TXT.AJO •• A9 •• AANMSY 
9 9ZZ 98 9988 

YB Y Y 

8TXT.AJF •• A9 •• AAPARE 
9 9ZQ 98 99 

Y8 Y Y 

2D20GOKOKD2D2LGOKOKD 
Z 9Z 98 9 Z 9Z 98 9 

8 8 8 

2G2LKA2K2NKC2N2PKA2K 
R 8 9 8 8 9 8 8 9 l 

AAAAAAAAPAPG.AAAOAOW 
99999999999- 999999 
YYYYYYYY8Y8 YY Y8 

BAOFJAA+CANQAAADFFAA 
999QZ99 999099990999 

YBZBYY BYS YYY Z YY 

...•................ 

AA•••••••••••••••••• 
99 
yy 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
yyyyyyyyyyyyyyyyyyyy 

AAAAAAAAA9AAAFADC.AG 
99999999979990988 99 
YYYYYYYY YYYOY Y8 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
YYYYYYYYYYYYYYYYYYYY 

AAFA •••••••••••••• ee 

9909 
yyz 

AAAAA.AOAAAAAAAA •• CI 
99999 9999R99999 8 
YYYYY Y YYBYYYYY 

T.IN.ENGLISHN+IEKEL. 
90-0000 

OATA6.CYL6.HD.6.MODE 
8 8 8 

RESS.XXX6NUM8ER.OF.T 
8 

ERTEOMKEYWORO.MISMAT 
8 

MBOL.TABLEoFUllYLAST 
3 

.ERROR.BYTE.NOC.XXXX 
8 

F06l-3 F R I E N 0 -3- PROGRAM DESCRIPTION 

DATE 
EC NO. 

03JAN68 OIAPR68 27MAY68· 
413234 422935 422998 

2D2JGOKOKD202ZHA2DAZ 
Z ZZ 98 9 Z 5ZZ ZQ5 

8 B 0 

2LB.2MB.2/B.2MEA.JBAZ 
z- z- sz09.-. 

08 8 

JAADAAAAAAAABANDJAAJ 
Z99999999999999YZ99V 
8YY8YYYYYYYY8Y8 BYY 

GAQ9AAAAAAAAAAAAAAAA 
99989999999999999999 
BY 2YYYYYYYYYYYYYYYY 

. •.•.•.•....•..•.... 

AAAAAAAAAAAAGOAAAGTP 
9999999999990 9999 9 
YYYYYYYYYYYYZ YYY8 8 

8.AAAAAAACAAAAAAAAAA 
l 999999999999999999 

yyyyy y yyyyyyyyyy 

CMAAAAAAAAAAAAAAAAAA 
9 999999999999999999 
8 yyyyyyyyyyyyyyyyyy 

VUOIEAM0123456789ABC 
8 

88CCHH6.HASK6.RCD.NO 
8 8 

.CMD6.MLCCC88CCHHRDD 
8 

IMES6TIC.M-8.INSERTE 
8 8 

CH.ON.INPUT.-MUNOEFJ 
8 

.CMD. IGNOREDNMUNIT6X 
98 8 

X.LX6XX.LX6XXMUNIT6k 
8 8 8 8 8 8 

ODAJAHA&2LEA06130120 
9RZZ99Z SZQ 
B BY 0 

ZFBAAA •••••• 06130121 
2Z09Z9 

YQY 

GAPK.AAFCALH06130122 
9998 9999999 

Y8 VY Y8 

AAAAAAAAAAAA06130123 
999999999999 
yyyyyyyyyyyy 

•••••••••••• 0613012~ 

•••••••••••• 06130125 

AAAAAJGJAJGA06130126 
99999ZQZ9ZOR 
YYY Y8Z8 8ZB 

AAAAAAAAAAAA06130127 
999999999999 
yyyyyyyyyyyy 

AAAAAAAAAHAA06130128 
99999999999R 
YYYYYVYYY Y8 

·······~···-06130129 

DEFENTER.CCW06130130 

C6.Kl6.0L6.K06130131 
88 8 8 

S6DEV6DEYICE06130132 
8 8 

DSET.FILE.MK06130133 

NEO.SYM80LES06130134 
8 

xxx.DATA.COH06130135 

xxx.-NO.OEV.06130136 

PROG.ID 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NC. 2193850 
PAGE NO. 0018A 

F06l-3 F R I E N D -3- PROGRAM DESCRIPTION 

OBJECJ DECK IMAGE THREE LINES/CARD 'OLUMNS 1-20,21-40,41-60,61-80 PERIODS ARE BLANKS 

BTXT.AJO •• A9.~AAEND. 
9 9Z 98 99 

Y8 Y Y 

STXT.AZF •• A9 •• AACOND 
9 919 98 99 

y 8 y y 

BTXT.AZF •• A9 •• AA.CHE 
9 91Z 98 99 

y y y 

BTXT.AZ6 •• A9 •• AAX.XX 
9 918 98 99 

y y y 

BTXT.AZF •• A9.~AAXXNN 
9 91- 98 99 99 

y 0 y y 

BTXT.AZW •• A9 •• AAO.ON 
9 91Q 98 99 

y 9 y y 

BTXT.AZZ •• A9 •• AA91/0 
9 926 98 998 

y y y 

8TXT.AZO •• A9 •• AAXXX. 
9 928 98 99 

y y y 

BTXT.AZF •• A9 •• AAAAAA 
9 92- 98 999999 

y y y yyyy 

8TXT.AZF •• A9 •• AAAAAA 
9 92Z 98 999999 

v 8 y y yyyy 

BTXT.AZF •• AB •• AAAAAA 
9 939 99 999999 

Y Y8 Y YYYY 

BTXT.AZJ •• A9 •• AAGAAH 
9 939 98 990999 

v v v zvv 

BTXT.AlA •• A9 •• AAFSTR 
9 938 98 990 

y y y 

BTXT.AZA •• A9 •• AAAAA+ 
9 930 98 9999R-

y Y Y YY8 

BTXT.AZlaoA9 •• AATAAJ 
9 93- 98 99 999 

y 0 y y yy 

BTXT.AZl •• A9 •• AAEDCM 
9 93 98 99 0 

y y y 

BTXT.AZZ •• A9 •• AACMDG 
9 941 98 99 0 

y 8 y y z 

ORcCUE~i/O.INTRPTHDE 

8 

.cooE.6.9.0N.UNIT.XX 
8 

CKNNMUNH6XXU.,-. IMC 
998 8 

.xxxxsNs.xx.xx.xx.xx 

MUNIT6XXXX.-.START.I 
8 8 

.UNIT.XXXXNSTOPPED.D 
9 

NMSYNTAX.ERRORM.ON.I 
98 8 

XX.XXXXXXNXXAAAAAAAA 
9 99999999 

yyyyyyyy 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
YYYYYYYYYYYYYYYYYYVY 

AAAAAAAAAAAAAAAAAAAA 
999q9999~99999999999 
yyyyyyyyyyyyyyyyyyyy 

AAAAAA•••••o••••••&• 
999999 
yyyyyy 

BBXQBBABGAAAAAFHCHLT 
YO · 0 90 999999-0 

Y Y YYY8 

ORYBSYAAGZDOVCQCDVOA 
39 399960 ; 9 9 

YV8 Y 

DSNSQAAAHBRPAAA-BDDA 
9 99R09 99R09 9 

YY8 YY8 Y 

FCOMPAAKHBLPAAK+DRMV 
09 999R9 999-9 

yy yy 0 

PRCCMPAAK-OTMDLAAG+O 
9 99909 999-0 

YV YY8 

CAAJBNPDOAJCSNSDFAJC 
999Z9 99919 -99ZO 

Y8 8Y8 Y8 

f061-3 F R E N 0 -3- PROGRAM DESCRIPTION 

DATE 
EC NO. 

03JAN68 01APR68 27MAY68 
413234 422935 422998 

-

VICE.QUEUE.FULLYLAST 
3 

XXNNMUNITbXXXX.-.J/O 
99& a 

ORRECT.tSW.OR.SNSCSW 

oXX.XX.XX.XX.XX.XX.X 

/O.NOT.ACCEPTED.NLOO 
9 

N.ERRDR •• MHAQEXTAJSV 
8899 91 

Y Y8 

NPUTNAAAXXX-lNTRPTYP 
9999 3 

yyy 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
YYYYYYYYYYYYYYYYYYYY 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
yyyyyyyyyyyyyyyyyyyy 

AAAAAAAAAAAAAAAAAAAA 
99999999999999999999 
YYYYYYYYYYVYYYYYYYVV 

CSTPBHAAAFJCLSTCCCWA 
0 9 9999VO 9 9 

VYY8 Y 

AABCROTBFADRSTAAAFHC 
99-0 0 99 999909 
Y 0 Y YTY8 

AAFBHXAXAAJFBTACTSTA 
9RQO 9 99990 99 9 
Y89 VY Y Y 

QAAKFDMOSTDST"DAAK48 
999-0 9 999 9 
VY VY 

SBSTBSBAAGOCCPYBCPAA 
9 99900 9 99 

YY8 VY 

RLSBRLDFAJDRSRVCRSVP 
9 -9910 9 9 

0 Y8 8 

• • 

.CMD.JGNORE006130137 

.INTRPTYUNIT06130138 
3 

.XX.XXXXXXeX06130139 

X.XXLOOP.XXX06130140 

P.IS.FINISHE0613014l 

CAZPGMAAMCKA06130142 
98 9Z 9 
y YQ y 

SW.6.XX.XX.X06130143 
8 

AAAAAAAAAAAA06130144 
999999999999 
yyyyyyyyyyyy 

AAAAAAAAAAAA06130145 
999999999999 
yyyyyyyyyyyy 

AAAAAAAAAAAA06130146 
999999999999 
yyyyyyyyyyyy 

•••••••••••• 06130147 

AKSHSTRTRDRY06130148 
99 0 3 
y 

SCPAAAHOCSWQ06130149 
99RZ9 
YV8 

ADBBTCAAJH8M06130150 
99 9 999-9 
y yy 

NTAALZFCMPAR06130151 
99920 
VY 8 

GQDNT8FAAAMC06130152 
9 9 99R99 
8 YY8 

AAAGSTFLMSKF06130153 
9890 0 

OY 

PROG.JO 
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- - - • 

f~Uo ?19?:850 

Q X ..: N D ·-~ 3 ... -. PROGRAM DESCRJPTION 
PAGF. NO., GOit> 

OBJECT DECK IMAGE THREE LINES/CARD COLUMNS l-20,21 ~40,41 b0v61-BO PEfil~D~ ARE BL~NKS 

STXTeAZ/,~A9 •• AASTFL 
9 94 98 99 

BTX1.AZl •• A9 •• ~ASKLA 
9 94- 9D 99 99 

'! 'f 

8TXT.ALJ.wA9 •• AfJORM 
9 94 92 g~zo 

959 98 99 7S 
'l 2 y 'l 

9 95Z 98 g99 
y y y 

BTXT.AZ1 •• A9 •• AATOPR 
9 958 9B 99 9 

y y y 

BTXT.AZA.~A9 •• AAOA~A 
9 95- 98 9gz999 

Y 0 Y Y 8YYY 

BTXToAZl.eA9 •• AAY.LJ 
Q 9~ 98 995 zz 

't y y B 

BTXT.AZZ •• A9 •• AAEDAC 
o 961 98 99Z990 

Y Y Y BY 

8TXT.AZJ •• A9.eAAHQKC 
9 968 98 99 9 

y y y 

BTXl.AZA •• A9 •• AAFJAJ 
9 9o- 98 999Y9Z 

y y y 8 

a;)r.A J •• A9 •• AABKBB 
9 9b 98 99 ~ 

y y 'f 

~T>T.AZA •• A9 •• AAKOTF 
c 979 98 9S 9 

y y 

cTX f~AZ9 •• A~ •• AAAAAA 
c 978 98 99999R 

'i' l Y 't Y 'l'C 

BTX1.AZA •• A9 •• AAT.JA 
9 97R 98 99 Z9 

Y 0 Y Y BY 

BTXT.AZR •• A9 •• AA-CZH 
" 970 ifl 99 Q4Z 

y '( y 18 

BTXT.AZJ •• A9 •• AAG-AG 
a q19 98 990 9Z 

YO Y Yl.Y 

F06l-3 

MKDFLMKDSTHKCSF~BMKL 

0 0 0 9 9 ,., 
·..) 

AJFRCL~qfCRCL?AAJDRS 

9ZO ' ?992'9 
Yfd Yfl 

9RlZ9 
08888 

RlZ 
1388 

OXXX XG9 DHACCHAC HQA8ii 
9 Q8Z990 90 90 

n .,. Y " 

DQHOTOHQOTDKDOH9EDAC 
0 0 9 lZ990 

GY 

DQHC OHDC HC;ul., fLJCQL X 6 
0 9 l zzo 0 

8 G 

~OHGKEAAAHOACJBROARO 
~99999 999ZO 9 9 
ZB YY Y 0 3 

BOTAD?JAJCCRDBCDSPLK 
0 9 9Z9ZO 0 9 9 

8 3 

ASJAJB8FGJEHAAHNAXAB 
9 Z9Z9 Q99099 98090 
v a ~ za Y 09v 

SPCKOEALACKDTSKnAAJ4 
98Z'H} '1 9RZO 
80 '{ 88 

]tACS~PJAAAGSl.AAAABD 
99~9 z999q ~9999 
~vv ~vv~ OYYY 

;, OR P Pt_ B ;{ f--' ~ A/.l . ...i. t)'"': 7Ji)~~f ~~ 

~o 1 ns90 ~ 
8'i'f 

!'At.GA+ ?.i.1,A I un . .., <HH- * iHk. 
?9Q90?ZR Ul JZQ 
',''( '! ., 8 •J '! 

~· lHfi s !'~ r~ fJ.t;-dA CO.": Ail UL:, 
- YZ 980S -S97Z 
0 ~ OY 

OA1'F 
F:C NO~ 

<JJJMJ6B 
'. l 3 ?3 1• 

0 ll~PR6:> 
1+2?Q35 

f-Hf; OSK fiDD St'\ H:K FHADSK 
9990 99990 

8 't 

fRCAAJERSTSFGCCJESPC 
99Z"J 9S9ZC 

Y8 8 13 

P~AJBM!PAAJBRGlAAJCN 
?9Rl9 J99R29 79RZO 

88 f3;:} Bl:! 

,': .... ·:· .;,-. · .... 

0 

0 Q 996 ~ 0 J 9R 
Y'I !38 

FPNCMt•2 l!1.,JJ :JPNC!l6NRA 
1 lRZZ9 9 

388 

!\C C':iAl.. l JBDTCQDTCKDQ 
99 5 zzo ry 9 
y -0 B 

Ql080QBDASQDCQIOAEDA 
0 0 90 ~ RZ99 

Y SY 

KABQKBK0A.8JOHGHKBMK 
90 9 8 lZO Q 
y 3 

ACJ~CNfKDfCC~DFACJCK 
39ZO 9 989ZC 
0 a 80 e 

HAACCNfACBJAJAAUJAJG 
9990 9 9l9Z999Z9ZO 

YY 8 ~ Y88 8 

ROBRANAVAfCNTKDTCCKD 
9 998790 q 

1!80 y 

dOCEAZAB;ABCTAOJA~AB 
n S8190 90 1 °RZ99 

08E': 

C£\.l>.M1 EL;;~;. f il.1-!AAABP L BA 
99999 ~9999 99 

YYY Y7Y Y 

~ ,c.,A G!.;(;j .1\ l .thC DK 8 !H N C.;H 
099999 79RC9 99 CO} 

3 ~0981 ?Q9090909 
q Y7 I y y "! 

ClDSKCC~fMAS06l30l54 
9 '?999; 

''f 

- NTFSPtCNTGAA06l30155 
99R 

8 

BLDBKSPBBKCB0613Cl56 

HBT6NHfRO~QRO~l3Ci 

JJCPLLBTPCPRObl30J58 
llC 0 0 
88 

AJJCPCHDPNCH0&!30159 
RZZO 9 
888 

E.LJCHDTCKDH06130160 
8 zzo 9 

3 

OHGH08HD80HA06130161 
0 0 9 R 

0 

BKHY.8JCOHKCOGl30162 
9 R HO 0 

6 

OT8KD8JAABOC06l30163 
9 9Z989 

8 0 

BtKWROSCBCK606130164 
0 0 

AAYABSPCLCNT06130l65 
9879Y 

0 y 

BFAAJJAAG.AAO~l30166 
9RZZ990 99 

8B8 'fl VY 

~ACF~HDAAABN06130167 
999 99'>99 
VY \'Y'I' 

+ABFA+AGJ7JA06l30l68 
099'.,)909ZZ V.7.. 

I '( '{ 8 

~•AGJ7MAOA6E06130lb9 
909ZZ ll99·· 
f .,, {j ·1 

•8HA.B-+.AHD06l30170 
- '-i 0 9ZQ 

y 

PROG .. lO 
PAGE N!J. 

Ff/ i E:NO 
0019 

• • • • • 

GTXT.ALJ~.A~.~AAA+AG 
n SU9 ~~ 9990QZ 

bTXT.AZb •• A9w.~~NtAJ 
9 98R 9B ~9Y209 

'/ I')"· 

BT1 .AZS,.A9~.AAESC~ 
9 911 98 99 

Y.S Y f 

BTXT.AlY •• A9 •• AAMITE 
9 913 98 99 

Y8 Y r 

81,T.JZJ •• A9n~AAR.CE 
9 910 ~8 9q 

'1'8 y ., 

8TXT.A2R •• ~9-~AAAr.v 
9 91 98 99 

y 

er~T.AZJ •• A9 •• AAYP~u 
9 929 98 99 

YR Y Y 

8{)J.AlA •• A9 •• AAM1NA 
9 928 98 99 

Vil Y '! 

HT1T.AlA •• A9 •• AI((~. 
g 920 98 ~9 

'(f) v 

tH :n •. 1! l i , • td • ~ J.U\ A I : n· 
'! '}2~ % 9'7 

t~ 1Xf~i~l1., ·' .. ~9 ~~ •. AA~~U;.)[ 
q 92 ':18 99 

'I':; 

•er ,"'f • Z::, , .. t<..," .. A,'!t,~.f;.fJ, 
9 o l (;9 S999<:J<; 

E'E-ND~ ·~,,, . .,. i;."' "." 111, :11 ~ •• 

C) 

" 

> 7Hf..\ ~ t.(; .. Jt> S.l: ;..p(J $+K~E 

'"J90'>1 · 09R Ot; 
0 '.' 'l :) 8 1 

~~8l 0Q&95ll!Q98912 
~ 1 n~ 8 OB R6 

z~s~~~9~9~99C999Q9 
Y ·. '''/P.yv .. rtYYOY 

,TP~CKSLNINTERPRETiW 
39 

OU.ENIER.FOR.ANY.O~V 

l,. (\)~ ~:· T ? r; • /'.) ~~~jr'. .:} AOJl AG 
1 '696S9959 

PA.:~ .... ~>\ t. ~·· '-. ~ t. t. :"\AG s 

99999999999990 
JYB ::.'. A rnv·1y7 

/ "'r ·~, :q 

i-- R 1 .i u -3 . i'l<OG!ol,:1 o~:'lC.Ri:"'fiuN 

• • 

AJ8A9ZJKGAABYG~SBEAJ 
Q989SlZ 999 l9 RZQ9 
OR 858~ ~y Y 0 O~ 

2EAJBA9ZNtAPBAFZOE2N 
~Z0989120ZQ9Z992 · 9 

08 8 8 0 ~ 8~ ~ 

~?A~AOD~GAAB~BAACGOA 

' 1 Z9- 999 8-99-Z 9 

~999~7 9999999-99490 

99-9'99799999999 
YY YYY VY'! 'lYYB 

A02.0A.2Jl~.VCLC.SOl 
8 

YeOATANON.AeCUSTOMER 
q 

EoPROGRAH.TO.XEQ.CCW 

JCEESNCNAFTER.INSr~u 
8 889 

N~ALTERNATEcCODE.SQE 
s 

~OYTVPE •• GOCTO.ENTER 
3 ij 

ES~rCNCPU.HODELaXX6M 
89 

AKAAOA~GAK9ADAAA~KOA 
99Z9999999B9999999Z9 
f8Q YY8Y82 YYYY8 

• • • • 
PART NO. 2193850 

PAGE NO~ 0019A 

8A+ZNEAJBACZDbl30171 
89 18ZQ9898l 

~· 13 08 8 8 

OG~BFE7NOGJ0061301!2 
Yl 9YU 

o ;3 a 

8EAJBAMZUGD806130173 
-ZQ98992 Z 

08 888 

ll8AAAEAAA9A0bl3011~ 
98R999Z99979 

.~.N.D.-3-.0061)0l75 

NM~ARNINGM.W06l30176 
96 8 

.PACK/CELL.006130177 

.COMMANDSN1H06130178 
9 

CT!DNS.ARE.106130179 

URNS.ONCNTERObl30180 
89 

EOBNCNAFTER.06130181 
889 

lNVALID.CPUc06130133 

AAAGAKFAOAAG06130184 
999999899999 
YYYBY#l YV8 

_____ _,, __ , ___ --- ----··---............... ~·-.. -~ ................ -..~ 

Dl\ Tt
EC N!J. 

. _, ---·-- -·· --~- -·l ·:~ c r ,,. 4GE--·· ·---·~'" ... --~--- _ ..... ~=-------·----- .. _P_ ... ,_ .... ____ ..,... ______ ·-- - -~--..,... 

')j,J~.N6fi 

·.t =i;-v. 
;JlA~~~.~P 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322 IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322 

PAGE NO., 0001 () ·O PAGE NO. OOOlA -) DESCRIPTION OF 2314 CONTROL UHIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

s 0 ) 
TABLE OF CONTENTS PAGE 1. PURPOSE 

l. PURPOSE • • . . . . . . . . . .. . . . lA 0 ) l.l INTENT . .. . . . . . . . . .... lA 1.1 INTENT. THIS PROGRAM FUNCTIONALLY TESTS THE 2314 CONTROL UNIT• 
1.2 BRIEF DESCRIPTION • .... . . lA ALL FILE COMMANDS ARE TESTED AND All SENSE BITS 
1.3 MODIFICATIONS • . . . . . . . . . . 2 THAT CAN BE FORCED BY PROGRAMMING ARE CHECKED. ) z. PREREQUISITES • • • 2 
2.1 PROGRAM • • • . . . . . . . 2 

I 
1.2 BRIEF DESCRIPTION OF EACH ROUTINE 

2.2 EOUIPME~T • • 0 • • • 2 
:!. USE PROCEDURES . . . 2 SECT ION ROUT,. EXPLANATION 

3.1 LOADING • . . . . . . . . . 2 
3.2 OPERATING • • .. . . . . 2 F6AO l TEST 1/0 
3.3 HALTS OR M-ITS 0 ••• 2A 2 SENSE I/O 
3~4 TERMlNATlUNS 2A 3 NO-OPERATION 

4. PRINTOUTS • . . . . . . . 2A , l 4 CONTROL HEAD SEEK lHH) 
4.1 INSTRUCT IONS TO OPERATOR "' . . 2A 5 CONTROL CYLINDER SEEK CCCHH, 
lt.2 STATUS MESSAGES • • 2A 6 RECALIBRATE 

5. COMMENTS ... !) 1 CONTROL SEEK IBBCCHH) ) •• APPENDIX ... . . . . . . . . . . . . . . . 
() () 

F6Al l READ WRITE HOME ADDRESS 
2 SEARCH • HA, WRITE-READ RECORD -0-

() 0 3 SEARCH • IO, WRITE-READ COUNT-KEY-OAT A 
4 TEST GAP LENGTH 

n 0 ) 

F6A2 l SEARCH • IO, WRITE-READ KEY-DATA 
n () 2 SEARCH • KEY, WRITE-READ DATA ) 

3 SEARCH • ID, WRITE-READ DATA 
4 SEARCH • ID, READ COUNT 

() { ,,, ) f6A3 l SEARCH COMMANDS 

() F6Alt l f ILE PROTECT ) 

F6A5 1 CONTROL UNIT BUSY, CONTROL UNIT END 
n 2 UNIT EXCEPTION 

3 COMMAND REJECT ON INVALID COMMANDS 
lSEE SECTION 5.6 'NOTE' FOR 1/0 

,-} OPTIONS BYTE REQUIREMENTS JF 
'AUXILIARY STORAGE• IS INSTALLED 
JN THE 2314t 

n 
F6A6 1 INVALID SEQUENCES CPART 1J 

0 ~ I F6A7 1 INVALID SEQUENCES (PART 21 

F6A8 l CHANNEL/2314 OVERRUN SENSE BIT 
Q (\ 2 TRACK CONDITION CHECK SENSE BIT (DEFLECTIVE TRKt 

3 CK SETTING OF TRK CONDITION CK SNS BIT 
4 SEEK CHECK SENSE BIT lINVALJD ARGUMENT) 

0 (~ 5 SEEK CHECK SENSE BIT (4 BYTES> ) 
6 TRACK OVERRUN SENSE BIT 
7 END OF CYLINDER SENSE BJT 

0 8 NO RECORD FOUND SENSE BIT ') 

FbA9 l TRUNCATED READ DATA 
D 2 MULTI-TRACK en ) 

3 LONG RECORDS 

0 f6AA 1 ERASE ) 
2 SPACE COUNT 
3 READ IPL 

0 ( '. .. END OF FILE I 

f6AB l OVER/UNDER TRUNCATION 
ii 0 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNJT FUNCTION TEST ... 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SVSTEM 

DESCRIPTION OF 2314 CONTROL UNll FUHC-rlON TEST 

z .. 

F6lC 

F6AD 

F6AE 

F6AF 

F6BO 

F68l 

F6B2 

F683 

1 
2 
3 
4 

1 

1 
2 

1 
2 
3 
4 
5 
b 
7 

1 
2 
3 
4 
5 

l 
2 

1 
2 

1 

1.3 MODIFICATIONS. NONE 

PREREQUISITES 

2~1 PROGRAM REQUIREMENTS. 

HALT 1/0 ON READ 
HALT I/O ON W~ITE 
CHECK IF CU WILL MISS AH A9DRESS MARK 
CHECK IF CU WILL PICK UP AN ADDRESS MARK 

FILE INTERATION 

SEARCH EQUAL KEY-DATA 
SEARCH COMMANDS FOR SCAN 

WRITE SPECIAL COUNT-KEY-DATA 
WRITE-READ DATA WITH RECORD OVERFLOW 
WRITE-READ KEY-DATA WITH RECORD OVERFLOW 
READ COUNT WITH RECORD OVERFLOW 
TEST WR ANO READ DATA WITH OVERFLOW HALF CYL 
WRITE-READ K-O, RECORD OVERFLOW, SEVERAL TRACKS 
READ COUNT, RECORD OVERFLQlol, SEVERAL TRACKS 

RECORD OVERFLOW IN VIOLATION OF FILE MASK 
RECORD OVERFLOW TO TRACK WITH INCORRECT HD NOo 
RECORD OVERFLOW FROM AN ALTERNATE TRACK 
SCAN AN OVERFLOW RECORD 
OVERFLOW TO END OF CYLINDER 

6-TH SENSE BYTE COMMAND 06 
6-TH SENSE BYTE COMMAND 05 

6-TH SENSE BYTE COMMAND 25 
6-TH SENSE BYTE COMMAND 45 ANO 75 

6-TH SENSE BYTE COMMAND 55 ANO 65 

DIAGNOSTIC MONITOR PROGRAM 
THIS PROGRAM IS RELOCATABLE. 

2.2 EQUIPMENT REQUIREMENTS. 

CPU 
8 K CORE STORAGE 
110 CHANNEL 
METHOD OF LOADING PROGRAM 
CUSTOMER ENGINEER OUTPUT DEVICE 
2314 STORAGE FACILITY 
CE PACK OR SCRATCH PACK WITH STANDARD HOME ADDRESSES WRITTEN. 

USE PROCEDURE 

3.1 PROGRAM LOADING. STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BV 
THE USERS GUIDE. 

3.2 PROGRAM OPERATING 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

3.2.l SENSE SWITCH CONTROL OPTIONS 

THE SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH BYTES Of THEIR 
FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE SWITCH BITS A 
ZERO WHEN OFF. AND ONE WHEN ON. 

I----
1 SENSE I I SECTION J BYTE 
I SW. I FUNCTION I OR I AND 
I J I RWTINE I 8 IT 
1-----I-------- --I I-
I O I OFF--PROCEEO NORMALLY I SECTION l X004 
I I ON --LOOP ON START 1/0 I --ALL I 0 
I I I EXCEPT l 
I I I F6AO l 
1----1------------ -------1----1--
I 1 I OFF--PROCEED NORMALLY I SECTION I X004 
I I ON --LOOP ON COMMANDS OR ROUTINE I All I 1 
I I J EXCEPT I 
I I I F6AO I 
I I I F6Al I 
I I I F6A2 I 
I I J F6AE I 
I I 1 F6AF I 1----1--- --1 I-
I 2 I OFF--PROCEED NORMALLY I SECTION I X004 
I I ON --LOOP ON SEARCH 1 F6A3 I 2 
I I J Rll I 
I I I F6A5 I 1-----1----------- J J-
l 2 I OFF--PROCEED NORMALLY I SECT-5 I X004 
I I ON --LOOP ON SEEK J ROUT--1 I 2 
I-----1------ ----- --1--1--
1 3 J OFF--PROCEED NORMALLY I SECT--5 l X004 
J I ON --LOOP ON WRITE I ROUT--1 I 3 
I-----1----------------------------------I 1--
1 4 I BOTH OFF--PROCEEO NORMALLY I SECT--1 J X004 
I 3 I 4 ON 3 OFF--LQOP ON READ I ROUT 2131 4 
J I 4 OFF 3 ON-LOOP ON WRITE I SECT--2 I 3 
I I BOTH ON-LOOP ON READ AND WRITE I RT 112131 
I I I RT 4 I 
1-----I-- ------I 1-
1 4 I OFF-PROCEED NORMALLY I SECT I I X004 
I I ON --LOOP ON READ I ROUT 41 l 4 
I I IF6AE l 
I I I F6AF I 
I I 1 RT11417 J 
I----1------------------------1 1-
1 6 I OFF--PROCEED NORMALLY I SECTION I X004 
I I ON --PRINT ROUTINE TITLE I -ALL I 6 1-----1-----------------------------1-----1--
I 7 I OFF--PROCEED NORMALLY I SECTION I X004 
I I ON --PRINT CORRECT RESULTS I --ALL I T 
I I I EXCEPT I 
I I I F688 I 
1------1-------------------------1----1---
1 8 I OFF-PROCEED NORMALLY I SECTION l X005 
I I ON -- BYPASS OPERATIONS ON WRITE-READ FILE I f6AO I 0 
I I ITEST SEEK INTERACTION ONLY) l I 
I-------------------------- --

. .I 
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3.3 PROGRAM HALTS. NONE c) 

3.4 PROGRAM TERMINATION. STANOARD--VIA MONITOR CALL SVC 06. 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTIO#f TEST 

4. PRINTOUTS 

4.1 INSTRUCTIOfrf TO TH£ OPERATOR. NONE 

4.2 STATUS MESSAGES 

4.2.l STATUS MESSAGES COMMON TO ALL ROUTINES. 

-DID NOT INT FROM UNIT XXX AFTER SIO ACC CAW XXXXXXXX-
THIS MESSAGE OCCURS WHEN A START 1/0 WAS ISSUED AND ACCEPTE0 9 8UT WHEN 
~AlTING A PREDETERMINED TIME FOR AN INTERRUPT IT NEVER OCCURRED. THE 
MONITOR CALL SVC 08 IS USED TO WAIT FOR THE INTERRUPT. ALL PRINTOUTS 
WHICH HAVE XX ••• x JN THEM SIGNIFY THAT DATA WILL BE FILLED IN 9 FOR THE 
x. BY THE PROGRAM PRIOR TO THE PRINTOUT. 

-~OT CC 2 ON UNIT XXX CAW XXXXXXXX-
UNEXPECTED CHANNEL OR SUBCHANNEL BUSY WHEN ISSUING A START J/O CAUSES 
iHIS MESSAGE TO OCCUR. 

-Wl CC 3. ON. S 10. "tO WU.J: X.U. UM UX .. X.XU.X-
UNE XP EC TED DEVICE NOT OPERATIONAL ON START 1/0 CAUSED THIS MESSAGE. 

-ERR ON SIO UNii XXX CSW XXXXXXXXXXXXXXXX SNS XXXXXXXXXXXX CAW XXXXXXXX
UNEXPECTEO RESULTS ON START l/O. UNIT NUHBEk, CHANNEL STATUS WOR0 9 

SENSE OATA. ANO CHANNEL ADDRESS WORD ARE INDICATED. 

4.2.2 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AO. 

-ROUT 1-CHECK TEST I-0-
ROUT INE TITLE. 

-XXXXX GOT CC X SHLO GET CC 0-
I F THE RESPONSE FROM THE TEST 1/0 IS AVAILAB~E. CC O, -O.K. - WILL BE 
MOVED IH THJS MESSAGE ANO IT WILL BE CORRECT RESULTS. IF ANYTHING 
MOVED IN THIS MESSAGE 4ND IT WILL BE CORRECT RESULTS. If ANY THING 
BESIDES AVAILABLE IS RECEIVED -ERROR- WILL BE HOVEO IN ~ND ERROR 
CONDITION CODES INDICATED. 

4.2.3 STATUS MESSAGES FOR ROUTINE 2t SECTION F6AO. 

-ROUT 2-CHECK SENSE l-0-
ROUT INE TITLE. 

-SENSE 1-0 O.K.
SELF EXPLANATORY. 

-DIONOT INTERRUPT-
TllIS MESSAGE OCCURS ~HEN THE SENSE J-0 COMMAND WAS ISSUED AND ACC~PTED, 
BUT WHEN WAITING A PREDETERMINED TIME FOR AN INTERRUPT, BY A svr. 08, 
IT NEVER OCCURR~O. 

-ERR-GOT CHANNEL BUSY-
UNEXPECTEO CH&NNEL OR SUBCHANNEL BUSY OCCURRED WHEN SENSE WAS ISSUED. 

-ERR-GOT NOT OPERATIONAL-
UNEXPECTED DEVICE NOT OPERATIONAL ON SENSE COMMAND. 

-ERR-CC 1-GOT CS.ll. ... $_TATUS OF nxx
UNEXPECTEO STATUS STORED ON SENSE COMMAND. 

-ERR-CSW IS XXXXXXXXXXXXXXXX SNS IS XXXXXXXXXXXX-
IF ANY STATUS BESIDES CHANNEL END AND DEVICE END ON SENSE COMMAND 
THIS MESSAGE OCCURS. 

4.2.4 STATUS MESSAGES FOR ROUTINE 3, SECTION F6AO. 

-ROUT 3-CK NO-OP-
ROUTI NE TITLE. 
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OESCflIPTJON OF 231.lt COfllTROl UNIT FUNCTJON TEST 

-OK-GOT CC 0 mi NO-OP WITH STATUS OF CE + DE
SELF EXPLANATOAV. 

-ERR-CS~ ~TATUS IS XXXX SHLD BE OCOO SNS IS XXXXXXXXXXXX-
JF STAlU~ fS ANYTHING BESIDES CHANNEL END ANO DEVICE END THJS 
MESSAGE occuas. 

4.2.5 STATUS ~~SSAGES FOR ROUTINE 4t SECTION F6AO. 

-ROUT 4-TEST HEAD SEeK-
ROUTINE TITLE. 

-XXXXX ACT HEAD XXXX EXP HEAD XXXX-
-CSW IS XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXX~XXXXXXAX-
-SNS IS XXXXXXXXXXXX SNS SHLD BE 00000040XXXX-
THIS IS EITHER THE CORRECT OR ERROR MESSAGE. If THE HEA0 9 CHANNEL 
STATUS WORD. AND SENSE ARE EQUAL -O.K. - WlLL BE MOVED IN lHE MESSAGE 
AND IF THEY ARt NOT EQUAL -ERROR- WILL SE MOVED IN. THIS ROUTINE ISSUES 
A SENSE COMMAND TO MAKE SURE SENSE DATA CAN BE SENT. 

4.2.6 STATUS MESSAGES FOR ROUTINE 5t SECTJO~ F6AO. 

-ROuT 5-TEST CYLINDER SEEKS-
ROUTJ NE TITLE. 
-EXPECTED HA xxxx~xxx ACTUAL HA xxxxxxxxxx-
THIS IS EITHER THE CORRECT OR ERROR MESSAGE. IF THE EXPECTED AND ACTUAL 
HOME ADDRESSES ARE EQUAL -O.K. - WILL BE ~OVED IN THE MESSAGE 
ANO IF THEY ARE NOT EQUAL -ERROR- WILL BE MOVEO IN. 

4.2.7 STATUS MESSAGES FOR ROUTINE 6t SECTION F6AO. 

-ROUT 6-TEST RESTORE OPERATJON-
ROUTJNE TITLE. 

-INITIAL SEEK IN ERROR.RESTORE OP NOT ISSUEO-
BEFORE THE RESTORE OPERATION JS ISSUED THE ACCESS IS SEEKED TO A GIVEN 
LOCATION. IF THIS SEEK IS NOT SATISFACTORY THJS MESSAGE OCCURS. 

RESULT MESSAGE THE SAME AS ROUTINE S. 

lt.2.8 STATUS MESSAGES FOR ROUTINE 7, SECTION F6AO. 

-ROUT 7-CHECK CONTROL SEEK-
RDUTINE TITLE. 

RESULT MESSAGE TKE SAME AS ROUTINE 5. 

4.2.9 STATUS MESSAGES FOR ROUTINE lt SECTION F6.&l. 

-ROUTINE 1-TEST HOME ADDRESS OPERATJONS
ROUT INE TITLE. 

-NOT AT TRACK ZERO OF CE CYLINDER-
-EXPECTED HA XXXXXXXXXX ACTUAL HA XXXXXXXXXX ERROR-
BEFORE WRITE HOME ADDRESS IS CHECKED, THE HOME ADDRESS IS READ ANO 
COMPARED TO MAKE SURE THAT ACCESS IS AT PROPER CYLINDER FOR THIS TEST. 
IF T~E COMPARE IS UNEQUAL THIS MESSAGE OCCURS AND IT INDICATES WHERE 
THE ACCESS JS LOCATED. THE REMAINDER OF THE ROUTit«: JS KOT RUN IF THIS 
OCCURS BECAUSE INFOPMATION MAY BE DESTROYED. 

RESULT MESSAGE THE SAME AS ROUTINE 5.SECTION F6AO. 

4.2.10 STATUS MESSAGES FOR ROUTINE 2. SECTION F6Al. 
-ROUTINE 2 -TEST SRH HA,~RITE + READ RO-
ROUTINE TITLE FOR TEST SEA•~CH HO~~ ADDRESS• WRITE ANO READ RECORD ZERO. 

-RO WAS NOT WRITTEN CORRECTLY• 

DESCRIPTION OF 2314 CONTRr~ UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAJll FOR THE 360 SYSTEM 

DESCRIPTION OF 231~ CONTROL UNIT FUNCTION TEST 

AFTER RECORD ZERO IS READ IT IS COMPARED AGAINST WHAT SHOULD HAVE 
BEEN WRITTEN. IF THEY ARE NOT EQUAL• THIS MESSAGE OCCURS. 

-OPERATION WAS COMPLETED O.K.-
SELF EXPLANATORY. 

4.2.11 STATUS MESSAGES FDR ROUTINE 3• SECTION F6Al. 

-ROUT 3 -TEST SRH EO CT.WR ANO RD CT-KY-DATA-
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNTt WRITE AND READ RECORDS. 

-Rl WRITTEN O.K.-
-R2 WRITTEN O.K.-
SELF EXPLANATORY RESULT MESSAGES. 

-EXP AND ACT Rl ARE NOT EO-
-EXP AH~ ACT R2 ARE NOT EO-
AFTER EACH COUNT-KEY-DATA IS WRITTEN IT lS REAO BACK AND COMPARED. IF 
THEY ARE NOT EQUAL THESE ERROR MESSAGES ARE INDICATED. 

~.2.12 STATUS MESSAGES FOR ROUTINE~. SECTION F6Al. 

-ROUT 4 -TEST GAP LENGTH-
ROUT JNE TITLE. 

-GAP OK-REC FOUND-
CORR ECT MESSAGE WHICH IS INDICATED IF WHEN WRITING RECORD ONE THE GAP 
DOES NOT VARY SIGNIFICANTLY TO DESTROY RECORD TWO. 

-GAP VARIED-DESTROYED REC 2-NO REC FOUND-
ERROR MESSAGE WHICH OCCURS WHEN GAP VARIED AND DESTROYED RECORD TWO. 

-CSW JS XXXXXXXXXXXXXXXX SHLO BE XXXXXXXXXXXXXXXX SNS IS XXXXXXXXXXXX 
THIS ERROR MESSAGE OCCURS WHEN THE GAP VARIES ENOUGH TO DESTROY RECORD 
ERROR-
TWO BUT WHEN TRYING TO READ RECORD TWO SOME SENSE BITS BESIDES -NO 
RECORD FOUND- ARE SET. 

4.2.13 STATUS MESSAGES FOR ROUTINE lt SECTION f6A2. 

-ROUTINE 1 -TEST SRH EO CT,WRITE AND READ KY.DATA-
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNTt WRITE AND READ KEY, DATA. 

-KEY + OAT• WRJTTEH O.K.-
SELF EXPLANATORY. 

-KEY + DATA READ DOES NOT EO WRJTTEh
SELF EXPLANATORY. 

4.2.14 STATUS MESSAGES FOR ROUTINE 2• SECTION f6A2. 

-ROUTINE 2 -T~ST SRH EO KEY.MR ANO RD OATA-
ROUT INE TITLE FOR TEST SEARCH EQUAL KEY, WRITE ANO READ DATA. 

-OATA WRJTTEM OK-
SELF EXPLANATORY. 

-DATA READ DOESNDT EQ DATA WRJTTEN
SELF EXPLANATORY. 

4.2.15 STATUS MESSAGES FOR ROUTINE 3• SECTION F6A2. 

-ROUTINE 3 -TEST SRH EO CT.WR AND RD DATA-
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT, WRITE AND READ DATA. 

-DATA WRITTEN AND READ OK-
SELF EXPLANATORY. 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

-DATA READ DOES NOT EQ DATA WRJTTEN
SELF EXPLANATORY. 

4.2.16 STATUS MESSAGES FOR ROUTINE 4• SECTION F6A2. 

-ROUTINE 4 -TEST SRH EQ Ct.RD CT
ROUTJNE TITLE. 

-COUNT READ O.K.
SELF EXPLANATORY. 

-COUNT RD DOES NOT EQ CT EXP-
COUNT READ DOES NOT EQUAL COUNT EXPECTED. 

4.2.18 STATUS MESSAGES FOR ROUTINE l• SECTION F6AJ. 

-ROUT 1 -
-3 RECS ARE USED WITH RO-
-REC JD KEY.DATA DATA-
-1 OOC30000~1 RECl RECl-
-2 OOC3000002 REC2 REC2-
-3 DOC3000007 REC7 RECl-
THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 
USED IN ADDITION TO RECORD ZERO. 

-SRCH HI JD,CORE DATA OOC3000008-
THl S JS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
THIS ROUTINE. IT TELLS THE COMMAND TO BE TESTED. IN THIS CASE SEARCH 
HIGH IDENTIFIER. AND THE CORE DATA TO BE SEARCHED AGAINST. 

-SRCH HI ID,CORE DATA OOC3000001 OR.ON RO-
THI S IS ANOTHER EXAMPLE OF A SU8TITlE. 
THE ADDITIONAL fORTION HERE,-OR.ON RO- • TELLS THAT THE FILE IS 
ORIENTED ON RECORD ZERO BEFORE THE SEARCH IS ISSUED. 

-SRCH HI 10.ccw CT EQ 6,CORE DATA OOC3000000tOR.ON RO-
THJS IS ANOTHER EXAMPLE Of A SUBTITLE. THE ADDITIONAL PORTION HERE,-CQI 
Cl EQ 6-9 TELLS THAT THE COMMAND IS ISSUED WITH AN INCORRECT LENGTH. 
NOTE. C OR ON RO • ORIENT ON RO ) 

THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE 
BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 

-GOT ER FORMATTING TRACK -
SELF EXPLANATORY. 

-ERR tSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX 
UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. 
-OK CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX-
SELF EXPLANATORY CORRECT RESULTS. 

-RECX CAUSED HIT NO REC SHLD CAUSE HIT-
IN THIS MESSAGE AND THE FOLLOWING TWOt -HIT- MEANS THE SEARCH CONOITJONS 
BEING TESTED ARE SATISFIED. IN OTHER WORDS STATUS MODIFIER IS SENT WITH 
THE ENDING STATUS. THE ENDING STATUS SHOULD CONSIST OF CHANNEL END• 
DEVICE END AND STATUS MODIFIER. 

-RECX CAUSED HIT RECY SHLD CAUSE HIT
SEE MES~AGE ABOVE 
-RECY SHLD CAUSE HIT NO REC CAUSED HIT
SEE MESSAGE ABOVE 

4.2.19 STATUS MESSAGES FOR ROUTINE lt SECTION F6A4e 

-ROUT 1 -TEST All COMBINATIONS OF FILE MASK BVTE

OESCRIPTJON OF 2314 CONTROL UNIT FUNCTION TEST 
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DESCRIPTION OF 2314 CONTROL UNIT FU~CTION TEST 

ROUTINE TITLE 

-WR CKOT-PROT.BIT 0-0 1-1-
ALL OF THE WRITE AND SEEK COMMANDS ARE TESTED WITH THE DIFFERENT 
COMBINATIONS OF THE FILE MASK BYTE. A SUBTITLE SUCH AS THIS ONE IS 
INDICATED. IT GIVES THE COMMAND, SUCH AS IN THIS CASE WRITE COUNT~ 
KEY--DATA, ANO THE STATE OF THE PROTECT BITS. 

-XXX CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHLD BE XXXXXXXXXXXX-
THESE ARE EITHER THE CORECT OR ERROR PRINTOUTS. 

-OT RO NOT EQ OT EXP-
AFT ER THE WRITE OR SEEK IS COMPLETED THE PERTAINING DATA IS READ BACK 
AND COMPARED AGAINST THE EXPECTED DATA. IF THEY ARE UNEQUAL THIS OCCURS 

-SHLD NOT READ-
1 F READ SHOULD NOT BE PERFORMED BUT THIS MESSAGE QCCURS. 

4.2.20 STATUS MESSAGES FOR ROUTINE l, SECTION F6A5. 

-RTN l -CK cue, cue, CE, + DE OF csw STAT BY WR HA SJO FOLLOWED BY 
SEEK SIO-
ROUTINE TITLE FOR ROUTINE CHECKING CONTROL UNIT BUSY, CONTROL UNIT END, 
CHANNEL END, AND DEVICE ENO. 

-ROUT OKAY -
-ERROR CSW IS XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXX 
SNS XXXXXXXXXXXX-
-SHL D GET CCl ON SEEK INDICATING CUB BUT DID NOT CSW JS XXXXXXXX 
xxxxxxxx-
ABOVE THREE MESSAGES ARE RESULT MESSAGES. SELF EXPLANATORYo 

4.2.21 STATUS MESSAGES FOR ROUTINE 2r SECTION f6A5. 

-ROUT 2 CK UNIT EXC BY WR CT KEY DATA WITH KL + DL EQ 0 + RD CT KEY 
DATA-
ROUTINE TITLE FOR ROUTINE WHICH FORCES UNIT EXCEPTION BY WRITING A 
RECORD WITH KEY LENGTH AND DATA LENGTH EQUAL ZERO AND THEN ATTEMPTING 
TO READ THE RECORD. 

-ERR CSW XXXXXXXXXXXXXXXX CSW SHLO BE XXXXXXXXXXXXXXXX-
-SNS DATA XXXXXXXXXXX SNS DATA SHLO BE 00000040XXXX-
-RD DATA XXXXXXXXXXXXXXXX RD DATA SHLO BE XXXXXXXXXXXXXXXX-
THESE ARE EITHER THE CORRECT OR ERROR PRINTOUTS STATING ACTUAL AND 
EXPECTED CHANNEL STATUS WORDSt SENSE DATA AND READ DATA. 

4.2.22 STATUS MESSAGES FOR ROUTINE 3. SECTION F6A5. 

-ROUT 3 CHECK ALL INVALID CCWS
ROUTINE TITLE. 

-GOT ERR WHEN TRYING TO FORMAT TRACK WITH WR HA,RO,Rl
SELF EXPLANATORY. 

-XXX INV OP XX CSW SHLD BE XXXXXXXXXXXXXXXX CSW IS XXXXXXXXXXXXXXXX-
-SNS DATA SHLO BE 80000040XXXX SNS IS XXXXXXXXXXXX-
THIS IS THE RESULT HESSAGF. STATING EITHER ERROR OR OK, INVALID COMMAND 
TESTED, EXPECTED AND ACTUAL CHANNEL STATUS WORD AND SENSE DATAo 

4.2.23 STATUS MESSAGES FOR ROUTINE lt SECTION F6A6. 

-ROUT 1 PERFORM INVALID SEQUENCES
ROUTINE TITLE. 

-GOT ERR WHEN TRYING TO FORM£T TRACK WITH HA,R0 1 RltR2-
SELF EXPLANATORY. 
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DESCRIPTION OF 231~ C-ONTROL UNIT FUNCTION TEST 

-SET PROT, SCH HA, WR CKD-
THIS IS AN EXAMPLE OF A SUBTITLE WHICH OCCURS BEFORE EACH INVALID 
SEQUENCE. IT SPECIFIES THE INVALID SEQUENCE OF COHM•NDS ISSUED, SUCH 
AS JN THIS EXAMPLE 9 SET PROTECT, SEAR~H HOME ADDRESS, WRITE RECORD. 

-XXX CSW XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXX-
-SNS XXXXXXXXXXXX SNS SHLD BE 80100040XXXX-
THl S IS THE RESULT MESSAGE STATING EITHER ERROR OR OK 9 AND EXPECTED 
AND ACTUAL CHANNEL STATUS WORD ANO SENSE DATA. 

4.2.24 STATUS MESSAGES FOR ROUTINE lt SECTION F6A7o 

-ROUT l PERFORM INVALID SEQUENCES-
ROUTINE TITLE 

ALL OTHER MESSAGES ARE THE SAME AS ROUTINE l• SECTION F6A6. 

4 .. 2.25 STA1US MESSAGES FOR ROUTINE l, SECTION F6A8e 

-ROUT l -FORCE SETTING OF THE OVERRUN SNS BIT
ROL•TINE TITLE 

-XXXXX CSW IS XXXXXXXXXXXXXXXX SHO BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHO BE XXXXXXXXXXXX-
THIS JS THE RESULT MESSAGE STATING EITHER ERROR OR OK ANO EXPECTED AND 
ACTUAL CHANNEL STATUS WORD AND SENSE DATA. 

4.2.26 STATUS MESSAGES FOR ROUTINE 2, SECTION F6A8. 

-ROUT 2 -FORCE TRACK CONDITION CK SNS BIT-
ROUTINE TITLE. 
RESULT MESSAGES THE SAME AS ROUTINE lt SECTION F6A8. 
4.2.27 STATUS MESSAGES fOF. ROUTINE 3, SECTION F6A8e 

-ROUT 3 -FORCE TRACK CONDITION CK SNS BIT-
ROUTINE TITLE. 

RESULT MESSAGES THE SAHE AS ROUTINE lt SECTJOG6AB. 

4.2.28 STATUS MESSAGES FOR ROUTINE 4, SECTION F6A8e 

-ROUT 4 -CHECK SETTING OF SEEK CK SNS BIT
ROUTINE TITLE. 

RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6AI. 
4.2.29 STATUS MESSAGES FOR ROUTINE 5, SECTION F6A8. 
ROUTINE TITLE 

RESULT MESSAGES THE SA"E AS ROUTINE 1, SECTION f6A8e 

4.2.30 STATUS MESSAGES FOR ROUTINE 6t SECTION F6Alo 

-ROUT 6 -CK SETTING OF TRACK OVERRUN SNS BIT
ROUTINE TITLE. 

RESULT MESSAGES THE SAME AS ROUTINE lt SECTION F6A8. 

-XXXX MEANS NOT COMPAREO-
TH IS MESSAGE OCCURS AFTER THE RESULT MESSAGE. IT INDICATES THAT THE 
PORTION OF THE CHANNEL STATUS WORD JNDICATEO BY XXXX WAS NOT COMPARED. 

4.2.31 STATUS MESSAGES FOR ROUTINE 7, SECTION F6A8. 

-ROUT 1 -CK SETTING THE END OF CYL SNS 8IT
ROUTINE TITLE. 

RESULT MESSAGES THE SAHE AS ROUTINE le SECTION f6A8. 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTER 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

4.2.32 STATUS MESSAGES FOR ROUTINE 8, SECTION f6AI. 

-ROUT 8 -CK SETTING THE NO RECORD FOUND SNS BJT
ROUTINE TITLE. 

RESULT MESSAGES THE SAME AS ROUTINE 1• SECTION F6A8. 

4.2.33 STATUS MESSAGES FOR ROUTINE 1, SECTION F6A9. 

-ROUT 1 -TEST TRUNCATED REAO-
ROUTINE T JTLE. 

--XXX Rl DATA MRJTTEN C3C3C3C3C3~ 
Rl DATA EXP RD C3C3C3C3 -
Rl DATA ACT RO xxxxxxxxxx~ 

THIS IS THE RESULT MESSAGE. EITHER -ERR- OR -OK - AND ACTUAL READ 
DATA ARE MOVED IN PRIOR TO PRINTOUT. 

4.2.34 STATUS MESSAGES FOR ROUTINES 2• SECTION F6A9 

-ROUT 2 -CK MULTI TRACK BIT-
ROUTJNE TITLE. 

-MULTI TRACK O.K.
SELF EXPLANATORY. 

-H.A.RD NOT EO EXP-MULTI TRK ER-
THE HOME ADDRESSES FOR A WHOLE CYLINDER ARE READ AND THEN COMPARED 
AGAINST EXPECTED. IF THEY ARE NOT EQUAL THIS MESSAGE OCCURS. 

.C..2.36 

4.2.35 STATUS MESSAGES FOR ROUTINE 3, SECTION F6A9e 

-RT3-LONG REtORO-
ROUTINE TITLE 

-OK -LONG RECORD CAW X ••• X 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-LONG RECORD CAW X ••• X 
ERROR MESSAGE WHEN AN ERROR IS DETECTED WHILE 
ROUTINE lS PERFO~MING WRITE-READ LONG RECORD 
IFULL TRACK ROI ALTERNATING BETWEEN TWO TEST 
TRACKS. THE CSW AND SENSE WILL ALSO BE PRINTED 
OUT.BY REFERRING TO THIS AND THF LISTJNG1THE 
USER CAN DETERMINE ON WHAT tOMM ... ;JD tctw) ANO 
WHAT ERROR fSENSE BIT) OCCURRED. 

STATUS MESSAGES FOR ROUTINE. SECTION -F6AA-

-RTl-E R A S E 
ROUTINE TITLE 

-OK - E R A S E CAU XXXXXX 
ACCOMPANIES CORRECT RESULTS PRINT DUT WJTH SWITCH 7 ONe 

-ERR - E R A S E CAM x ••• X 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER ERASE COMMAND 
A TRACK IS FORMATTED WlTH RECORDS l AND 2. A COMMAND CHAIN 
IS EXECUTED THAT ERASES RECORD 2 AND WRITES RECORD 3. THE 
PROGRAM THEN SEARCHES FOR RECORD 1 AND DOES A READ COUNT. 
RECORD 3 COUNT FIELD SHOULD BE READ AS RECORD 2 SHOULD NOT 
HAVE AN ADDRESS MARK. THE ACTU&L AND EXPECTED CSW• SENSE. 
ANO DATA ARE ALSO PRINTED OUT. 

STATUS MESSAGES FOR ROUTINE z, SECTIOH f6AA 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 36e SYSTEM 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

-RT2- SPACE COUNT 
ROUTINE TITLE 

-OK - SPACE COUNT CAW X ••• X 

ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SWITCH 7 ON. 

-ERR -SPACE COUNT CAW x ••• 1. 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER A SPACE COUNT. 
THE FOLLOWING SPACE COUNT FUNCTIONS ARE CHECKED iThE USER CAN 
FINO OUT WHICH FUNCTION FAILED BY REFERRING TO THE CAW). 

1. 

l. 

3. 

5. 

6. 

7. 

SPACE COUNT SHOULD SET FILE PROTECT SO AS TO 
INHIBIT ANY WRITE COMMANDS. 
JF INDEX IS DETECTED WHILE SPACE COUNT IS SEARCHING 
FOR AN ADDRESS MARK, NO RECORD FOUND SHOULD BE SET. 
SPACE COUNT FOLLOWING A FORMAT WRITE SHOULD SET INVALID 
SEQUENCE. . 
SPACE COUNT NOT CHAINED FROM A PREVIOUS COMMAND SHOULD 
SPACE OVER RECORD -o-. 
TWO CHAINED SPACE COUNTS NOT CHAINED FROM A PREVIOUS 
COM~AND SHOULD SPACE TO RECORD -2-. 
CHECK THAT SPACE COUNT WILL REQUEST -3- BYTES FROM 
THE CHANNEL AND USE THESE BYTES AS THE KEY AND DATA 
LENGTHS. CCORRECT LENGTHS PROVIDEDI 
SAME AS NUMBER 6 EXCEPT DATA LENGTH JS INCORRECT. 
THIS Will ALSO FORCE A BURST CHECK. THE ACTUAL ANO 
EXPECTED CSWr SENSE. AND DATA ARE ALSO PRINTED OUT. 

STATUS MESSAGES FOR ROUTINE 3• SECTION -F6AA-

-RT3 - RE A
0

D 
ROUTINE TITLE 

I P l 

-OK - R E A D I P L CAW X ••• X 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 

-ERR - R E A D I P L CAWX ••• x 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER A READ IPL 
COMMAND. READ IPL IS CHECK THAT IT WILL POSITION THE ACCESS 
TO CYLINDER OOr HD 0 AND READ THE FIRST DATA RECORD OF THE 
TRACK. IF THERE IS NO IPL DATA RECORD PRESENT• THE PROGRAM 
WILL WRITE ONE. THE ACTUAL AND EXPECTED CSWr SENSE• AND DATA 
ARE PRINTED our. 

STATUS MESSAGES FOR ROUTINE 4• SECTION -F6AA-

-RT4 - END OF FILE 
ROUTINE TITLE 
-OK - END OF FILE CAW X ••• X 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 

-ERR - END OF FILE CAW X ••• X 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON AN ENO OF FILE 
RECORD. THE FOLLOWING COMMANDS ARE CHECKED ON AN END OF 
FILE RECORD CTHE USER CAN FIND OUT WHICH COMMAND FAILED BY 
REFERRING TO THE CAW). 

-UNIT EXCEPTION - SHOULD NOT BE SET ON THE FOLLOWING 
COMMANDS -
SEARCH EOUAL 10 READ COUNT 
SEARCH EOUAL KEY 

-UNIT EXCEPTION - SHOULD BE SET ON THE FOLLOWING 
COMMANDS 
READ RO 
READ CKO 
READ KO 

WRITE KO 
WRITE D 
SEARCH KD 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 231~ CONTROL UNIT FUNCTION TEST 

READ 0 
THE ACTUAL ANO EXPECTEC CSW, AND SENSE ARE ALSO PRINTED OUT. 

4 .. 2.40 STATUS ~ESSAGES FOR ROUTINE l, SECTION -F6A8-

-ROUT 1-0VER/UNDER TRUNC OF CMOS 
ROUTINE TITLE 

-OK-OVER/UNDER TRUNC OF CMOS CAW x ••• X 
ACCOMPANIES CORRECT RESULTS PRINTOUT WJTH SWITCH 1 ON. 

-ERR-OVER/UNDER TRUN; OF CMOS CAW x ••• X 
CMD AA CCW CNT SB EXP CSW ••• ACT CSW •o• 
EXP DATA CCCC ••• CCCCC5 
ACT DATA DODD ••~ DDODC5 

CODE EXPLANATION --
AA 2314 OPERATION CODE 

WILL BE ONE OF THE FOLLOWING COMMANDS' 
lA READ HA 05 WRITE DATA 
lo - READ RO OD - WRITE KEY-DATA 
12 - READ COUN'T lD - WRITE C.-K-D 
Ob - READ DATA 39 - SEARCH EO-HA 
OE READ KEY-DATA 31 SEARCH EQ-ID 
lE CARD C-K-0 29 - SEARCH EO-KEY 
19 WRITE HA 51 - SEARCH HI-ID 
15 WRITE RO 

88 THIS IS THE CCW COUNT TH-TWAS USED IN THE CCW 
c ••• c THIS IS THE EXPECTED DATA 
o~ •• o THIS IS THE ACTUAL DATA 
CS THIS IS THE PATTERN THAT IS USED TO RESET THE ACTUAL 

READ IN AREA BEFORE THE COMMAND IS EXECUTED. 
l MORE BYlE THAN IS TRANSFERED IS PRINTED OUT 
THIS BYTE SHOULD BE --C5--. 

x~ •• x CHANNtl ADDRESS WORD - POINTS TO ccw CHAIN 
ER~DR MESSAGE WHEN AN ERROR IS DETECTED ON AN OVER OR UNDER 
TRUNCATION OF A FILE COMMAND. OVER TRUNCATION IS WHEN THE 
CHANNEL REQUESTS MORE BYTES THAN THERE ARE AVAILABLE. UNDER 
TRUNCATION IS WHEN THE CHANNEL REQUESTS LESS BYTES THAN THERE 
ARE AVAILABLE. 

TRACK FORMAT --
HA. RO IK~2P 0•4), Rl (K=O• 0=41• R2 IK•29 D•4J 

COMMAND 
lA 
lb 
12 
Ob 
OE 
lE 

19 
15 
OS 
OD 
10 

39 
31 
29 
51 

NORMAL COUNT 
s 

14 
8 
4 CRU 
6 CR2) 

14 ( R2) 

5 
14 

4 IRU 
b IR2) 

14 ( R2 > 

4 
5 (RU 
2 I R2) 
2 IRZ) 

CHANNEL COUNT FOR TRUNCATION 
3,9 
6,899,1u,t1,1z,13,15 
s,10 
3.5 
19Zt3t8 
2,5,9,9,10.11,11 

4t6 
2t8tll.17 
3,5 
l t2t•'tt9 
5t899tl0tl3tl5 

THE ACTUAL ANO EXPECTED CSW ARE ALSO PRINTED OUT. IF 
A UNIT CHECK OCCURRED, THE SENSE BYTES ARE ALSO PRINTED 
OliT. 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTE~A~CE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

4.2.41 STATUS MESSAGES FOR ROUTINE lt SECTION F6AC 

-ROUT 1-TEST HALT J/O ON READ-
THIS MESSAGE PRINTS IF ROUTINE TITLE IS REOUESTEO ANO 
IS UNDER CONTROL OF SECTION SENSE SWITCH 6. 

-XXX HIO EXPECT CC•2 ACTUAL CC•X-
THE CONDITION CODE IS EXAMINED AFTER HIO HAS BEEN ISSUED. 
IF THE CONDITION CODE IS 2 ISTOPPEOJ, THE LETTERS -OK
REPLACE THE FIRST THREE X'S AND A 2 IS IMSERTEO AS THE 
ACTUAL CCo 1F THE CONDITION CODE IS OTHER THAN 2 9 THE 
LETTERS -EEk- REPLACE THE FIRST THREE X'S ANO THE 
APPROPORATE NUMBER IS SHOWN AS THE ACTUAL CC. PRINTING 
OF THE -OK- MESSAGE IS UNDER CONTROL OF SECTION SEHSE 
SWITCH 7., 

-ERR-HIO FAILED TO STOP CHAIN - EXP DATA m FFF
ACT DATA = XXXXXXXXXXXXXXXX-
THl S MESSAGE WILL PRINT OUT IF HlO FAILS TO BREAK THE 
CHAIN OF CCW 1 S THAT INCLUDE A READ RECORD l COM~AND. 
THE ACTUAL DATA X'S WILL BE REPLACED BV A9 S WHICH ARE 
WRITTEN ON RECORD lG 

-HID STOPPED CHAiN-
THI S MESSAGE IS UNDER CONTROL OF SECTION SENSE SWITCH 7 
AND PRINTS OUT IF THE HIO COMMAND WORKED PROPERLY. IT 
INDICATES THAT THE HJO COMMAND STOPPED THE READ OPERATION 
DURlNG THE READING OF RECORD ZERO AS EXPECTED. 

~.2.42 STATUS MESSAGES FOR ROUTINE 2, SECTION FbAC 

-ROUT 2- TEST HALT I/O ON WRITE-
THIS MESSAGE PRINTS IF ROUTINE TITLES ARE REQUESTED AND 
IS UNDER CONTROL OF SECTION SENSE SWITCH 6$ 

-XXX HID EXPECT CC=2, ACTUAL CC•X
SAME AS ROUTINE 1. 

-HIO STOPPED CHAIN
SAME AS ROUTINE lo 

-ERR-HID FAILED TO STOP CHAIN ON WRJTE
OID NOT PAO WITH ZEROS-
THI S MESSAGE PRINTS IF THE HID ISSUED DURING THE WRITE 
COMMAND DOES NOT RESULT IN PADDING THE UNWRITTEN PORTION 
OF THE RECORD WITH ZEROS. 

4.2.43 STATUS MESSAGES fOR ROUTINE 3, SECTJON F6AC 

-ROUT 3-CK IF CU WILL HISS AN AM 
ROUTINE TITLE 

-OK-CK IF CU WILL MISS AN AM 
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. 

-CU MISSED AN AORS MK 
LAST CNT READ XXX ••• XXX 
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER THE READ 
COUNT CHAIN IS PERFORMED. THIS ROUTINE CHECKS FOR THE 
POSSIBILITY THAT THE CONTROL UNIT (CU) WILL MISS AN 
ADDRESS MARK. A TRACK IS FORMATTED WITH AS MANY 
ADDRESS MARKS AS POSSIBLE (71 RECORDS WITH KEY LENGTH 
• Q, DATA LENGTH s ll. THEN THE FOLLOWING CHAIN IS 
EXECUTED --

READ HA !ORIENTATION) 
READ COUNT 
TIC •-8 

THIS CHAIN WILL READ COUNT ICU HAS TO DETECT ADDRESS 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 

DESCRIPTION OF 2314 CONTROL UlllT FUNCTION TEST 

SYS TEI" 

MARK IN ORDER TO PERFORM REAOJ ON All RECORDS OF THE 
TRACK. EACH COUNT COR ADDRESS MARK) WILL BE READ TWICE 
BEFORE CHAIN IS BROKEN VIA NO RECORD FOUND fINDEX 
SENSED nncEl. 
THE CHAIN IS REPEATED -500- TIMES BEFORE EXITING. 
IF AN ADDRESS MARK IS MISSED THIS SHOULD BREAK THE 
CHAIN VIA A UNIT CHECK AND SET MISSING ADDRESS MARKER 
IN SENSE BYTES. THE LAST COUNT READ WHICH WILL BE THE 
COUNT OF THE RECORD IN FRONT OF THE RECORD WHOSE ADDRESS 
MARK WAS MISSED IS PRINTED OUTG ALSO THE CAW, CSWt 
AND SENSE ARE PRINTED OUT. 

-ERR-CK IF CU Will MISS AN AM 
LAST CNT READ XXX ••• XXX 
ERROR MESSAGE WHEN AN ERROR JS DETECTED. 
WHEN THE READ COUNT CHAIN IS BROKEN, 1HE PROGRAM EXAMINES 
THE SENSE BYTES FOR MISSING ADDRESS MARKER BIT. IF OFF, 
THIS MESSAGE IS PRINTED OUT ALONG WITH THE CAW, CSWt 
AND SENSE .. 

PROBABLE DATA CHECK JN COUNT FIELD. 

4.2.44 STATUS MESSAGES FOR ROUTINE 4r SECTION f6AC 

-ROUT 4-CK IF CU WILL PICK UP AM 
ROUTINE TITLE 

-OK-CK IF CU Will PICK UP AM 
ACCOMPANIES CORRECT RESULTS PINTOUT WITH SWITCH 7 ON. 

-CU-PICKED UP AN AORS MK -AM-OXX 
ERROR MESSAGE WHEN AN ERROR IS DETECTED. 
THIS ROUTINE CHECKS FOR THE POSSIBILITY THAT THE CONTROL 
UNIT CCU) WILL PICK UP ANN ADDRESS HARK. THE ROUTINE WILL 
PROCESS RECORDS WHOSE DATA AREA VERY CLOSELY APPROXIMATES 
A --GAP, ADDRESS MARK, COUNT -- TO CHECK IF THE CONTROL 
UNIT WILL DETECT THIS SIMULATED GAP ANO ADDRESS MARK AND 
TRANSFER THE OUHMY COUNT FIELD THAT FOLLOWS IT. 
A TRACK IS FORMATTED WITH 43 RECORDS -

RECORD FORMAT -
NORMAL COUNT, NO KEYt DATA AREA 

DATA AREA -
-GAP-, -AM-, -COUNT-

COUNT 
--AM-OXX- WHERE XX IS RECORD NUMBER. 

THE BURST BYTES FOR THE COUNT ARE SUCH THAT IF THE CU 
DETECTS A GAP AND ADDRESS MAKR ANr TRANSFER THE COUNT, 
A DATA <BURST> CHECK MILL OCCUR ANQ ~~EAK THE READ COUNT 
CHAIN. 
THE FOLLOWING CHAIN IS EXECUTED 

READ HA CORIENTATJON) 
READ COUNT 
Tit •-8 

THIS CHAIN Will READ COUNT CCU HAS TO SEARCH FOR AN 
ADDRESS MARK IN ORDER TO READ COUNT) ON All RECORDS OF 
THE TRACK. SINCE CONTROL UNIT WILL BE SEARCHING FOR 
AN -ADDRESS MARK- OVER THE DATA AREA OF A RECORD, WHERE 
THE SIMULATED GAP AND AM ARE LOCATED. JF ADDRESS MARK 
RECOGNITION IS FAILING AN ADDRESS MARK MAY BE PICKED UP. 
EACH COUNT JS READ TWICE BEFORE THE CHAIN JS BROKEN 
VIA NO RECORD FOUND (INDEX SENSED TWICE). 
THE CHAIN IS REPEATED -500- TIMES BEFORE EXITING. 
ALSO THE CAW, CSW, AND SENSE ARE PRINTED OUT. 

-ERR-CK IF CU WILL PICK UP AM 
ERROR MESSAGE WHEN AN ERROR JS DETECTED AND CONTROL 
UNIT DID NOT PICK UP AN ADDRESS MARK. 
WHEN THE READ COUNT CHAIN IS BROKEN, THE PROGRAM EXAMINES 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 CONTROL UNIT FUNCTION TEST 

THE SENSE BYTES AND READ ARfA TO DETERMINE IF AN ADDRESS 
MARK WAS PICKED UP OR NOT. IF NOT THE MESSAGE IS PRINTED 
ALONG WITH CAW, CSW, AHO SENSE. PROBABLE DATA CHECK IN 
COUNT FJELD. 

4.2.45 STATUS MESSAGES FOR ROUTINE lr SECTION F6AD 

-ROUT 1-FJLE INTERACTION 
ROUTINE TITLE 

-GOT ERROR FORMATTING CYLINDER 
WHILE PROGRAM WAS FORMATTING THE WRITE-READ FILE AN 
ERROR WAS DETECTEDe EXAMINE tSW ANO SENSE BYTES FOR 
REASON. 

-C.OMMAND CHAIN WAS NOT ACCEPTED 
CAW --- CSW --- SNS ~-
WHEN A START I/O WAS ISSUED TO A FILE DRIVE {WRITf
READ OR SEEK), A CONDITION CODE OF 1, 2t OR 3 RESULTED. 
AFTER EXAMINING THE CSW, THE CONTROL UNIT IS NOT BUSY, 
SO ERROR MESSAGE IS PRINTED OUT. 

-FILE STATUS 0 l 1 9 l 9 9 9 
THIS MESSAGE FOLLOWS MOST OF THE OTHER ERROR 
MESSAGES ANO GIVES THE STATUS OF THE FILE DRIVES 
AT THE TIME THE ERROR OCCURS. IN STATUS MAP LEFT 
MOST POSITION IS DRIVE o, NEXT POSITION IS DRIVE 
1, ANO SO ON UNTIL THE RIGHT MOST POSITION IS 
DRIVE 7. 

CODE DEFINITION 
9 THIS DRIVE IS NOT BEING USED. 
1 A START 1/0 COMMAND WAS ISSUED ANO 

ACCEPTED TO THIS FILE DRIVE, BUT THE 
F!LE HAS NOT I~DICATED ENDING STATUS 
YET• 

0 A START J/O COMMAND WAS ISSUED AND 
ACCEPTED BY THIS FILE DRIVE AND THE 
FILE HAS INDICATED AN ENDING STATUS. 

-CANT GET SENSE BYTES 
ERROR MESSAGE WHEN PROGRAM RECEIVES A CONDITION CODE 
1 1 2, OR 3 ON A START 1/0 WITH A SENSE COMMAND CODE. 

-NO INTRPT FROM FILE 
ERROR MESSAGE WHEN DIAGNOSTIC MONITOR CALL SVC 
x•oe• (WAIT) TIME OUT. THIS INDICATES THAT SOME 
FILE HAS NOT INDICATED AN ENDING INTERRUPT. 
IF WRITE-READ FlLEt PROBABLY MISSING CHANNEL ANO 
DEVICE END OR CONTROL UNIT END. ALSO CONTROL UNIT 
COULD BE FAILING TO INDICATE CONTRO~ UNIT BUSY. IF 
SEEK FILE, PROBABLY MISSING DEVICE ENO. 

-EXTRA DEVICE END FROM FILE XXX 
ERROR MESSAGE WHEN A -DEVICE END- 1/0 INTERRUPT 
IS RECEIVED FROM A FILE AND THAT PARTICULAR FILE 
HAS ALREADY INDICATED A DEVICE END INTERRUPT OR 
THE FILE WAS NOT BEING USED. 

-SEEK FILE WENT TO WRONG CYL 
WAS AT ••• SK TO ••• WENT TO 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON A FILE 
DRIVE BEING USED FOR SEEKING. AFTER All FILES BEING 
USED HAVE INDICATED AN ENDING CONDITIONt THE HOME 
ADDRESSES ARE READ ON THOSE FILES BEING USED FOR SEEKING. 
IF THE HOME ADDRESS READ DOES NOT AGREE WITH THE SEEK 
ARGUMENT (WHERE ACCESS WAS TOLD TO SEEK TOt, THIS ERROR 
MESSAGE IS PRINTED OUT INDICATING WHERE THE ACCESS WAS, 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

WHERE lT WAS TOLD TO SEEK TOt AND WHERE IT WENT. THIS 
REQUIRES THAT A GOOD PACK BE USED WITH HOME ADDRESS 
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DETECTED 
AS A RESULT OF ACCESS GOING TO INNER OR OUTER POSITIVE 
STOP, THE -WENT TO- IS NOT PRINTED OUT. ALSO PRINTED 
IS THE CAW9 CSWt AND SENSE BYTE INFORMATION. 
FILE APPEARS TO BE SEEKING WRONG, RUN PROGRAM f6BA TO 
F68D ON THIS DRIVE. 

-ERROR ON WRITE-READ FILE 
CAW •uc CSN ••• SNS ••• 
ERROR MESSAGE WHEN AN ERROR IS ~ETECTED ON THE FILE DRIVE 
8EING USED TO READ AND WRITE ON6 IF A UNIT CHECK9 
DEVICE ENDt AND CHANNEL END I/O INTERRUPT IS RECEIVEU 
FROM THE FILE BEING USED FOR WIRINTG ANO READING, THIS 
MESSAGE IS PRINTED OUT ALONG WITH CAW, CSN, ANO SENSE 
SYTE !NFORMATION. USER SHOULD EXAMINE THIS DATA FOR 
TROUBLE. 

-READ-WRITE DATA DOES NOT CAMPARE CAW XXXXX 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE fllE 
DRIVE BEING USED FOR REMO AND WRITE. AFTER THE READ 
ANO WRITE OPERATIONS HAVE BEEN COMPLETED ON THE WRITE
READ FILE DRIVE, THE PROGRAM Will COMPARE THE READ DATA 
WITH THE WRITE DATA. THIS ERROR MESSAGE IS PRINTED 
OUT IF THESE DATA RECORDS DO NOT COMPARE. 
THE CAW IS PRINTED OUT TO INDICATE WHICH CHAIN THE 
ERROR OCCURED ON. THE PROGRAM WILL ALTERNATE BETWEEN 
THE FOLLOWING CHAINS. 

SEEK HEAD 
READ COUNT 
SEARCH KEY 
TIC •-16 

-OR-

READ DATA INTO AREA Al 
SEARCH ID 
TIC •-8 
WRITE DATA FROM AREA Al 
SEARCH ID 
TIC •-8 
READ DATA INTO AREA AZ 

SEEK HEAD 
SEARCH 10 
TIC •-8 
WRITE KEY-DATA FROM Al 

SEARCH ID 
TIC •-8 
READ KEY-DATA INTO AREA A2 

4e2c46 STATUS MESSAGES FOR ROUTINE lr SECTION F6AE. 

-ROUTINE 1 -TEST SRH EO KEY-DATA
ROUTIHE TITLE. 

-CT-KY-DATA RD AND EXP EO-
THE SEARCH EQ KEY--DATA COMMAND JS CHECKED BY FOLLOWING IT WITH A 
READ COUNT--KEY--DATA. THE RECORD WRITTEN AND READ IS COMPARED TO SEE 
If SEARCH WAS CORRECT. 

-CT-KY-DATA READ NOT EQ CT-KY-DATA WRITTEN
UNEQUAl RESULTS FROM ABOVE MENTIONED COMPARE. 

4.2.47 STATUS MESSAGES FOR ROUTINE 2, SECTION F6AE. 

-ROUT 2 -
-3 RECS ARE USED WITH RO-
-REC ID KEY,OAlA DATA-
-1 OOC300000l RECl RECl-
-2 OOC3000002 REC2 REC2-
-3 OOC3000007 REC7 REC7-
THl S IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 
USED IN ADDITION TO RECORD ZERO. 

THE COLUMN UNDER THE HEADING --REC-- REPRESENT THE RECORDS FOLLOWING 
RO. THAT IS, RECORD lt RECORD 2, AND RECORD 3 ARE WRITTEN FOLLOWING 
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DESCRIPTION OF 231~ CONTROL UNIT FUNCTIDN TEST 

THE RECORD O~ THE DATA IN THE COLUMN UNDER --ID-- REPRESENT THE COUNT 
OR ID FIELDS, IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING 
RECORDS. IN OTHER WORDS, THIS IS THE CCHHR PORTION OF THE COUNT FiELDS 
FOR THE CORRESPONDI~C RECORD. THE DATA IN THE COLUMN UNDER ~KEY,DATA~ 
REPRESENT THE KEY FIELD OF THE RESPECTIVE RECORDS. THE DATA IN THE 
COLUMN UNDER THE HEADING --DATA-- REPRESENT THE DATA FIELD OF THE 
RESPECTIVE RECORDS. IT SHOULD BE NOTED THAT THE KEY FIELDS AND DATA 
FIELDS ARE FOUR BYTES IN LE~GTH AND ARE P.EPRESENTED IN THIS MESSAGE 
BY THE PRINTABLE CHARACTERS OF THE EBCDIC. 

-SRCH HI KEY-OATA,CORE KEY-DATA REC8REC8-
THI S IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
THIS ROUTINE. IT TELLS THE COMMAND TD BE TESTED, ANO THE CORE KEYrDATA 
TO 8~ SEARCHED AGAINST~ 

-SRCH HI KEY-DATA.CORE KEY-DATA REClRECl,ORiat. ON Rl-
THI S IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE, 
-ORIEN. ON RO- w TELLS THAT THE FILE IS ORIENTED ON RECORD ZERO BEFORE 
THE SEARCH IS ISSUED. 

~SRCH HI KEY-DATA,CCW CT EQ o.FILE CT EQ s,CORE DATA REC2RE,ORIEN.ON RO
THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITION.Al PORTION HERE,,-ccw 
CT EQ 69FILE CT EQ 8- TELLS THE INCORRECT LENGTH COMMAND ISSUED, AND 
WHAT LENGTH IT IS ON FILEa 

THE ABOVE THREE EXAMPLES Of MESSAGES ARE SUBTITLES WHICH OCCUR AT THE 
BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 

-GOT ER FORMATING TRACK
SELF EXPLANATORY. 

-ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX-
UNEXPECTEO RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. 

-RECX CAUSED HIT NO REC SHLD CAUSE HIT-
IN THIS MESSAGE ANO THE FOLLOWING TWO, -HIT- MEANS THE SEARCH CONDITIONS 
BEING TESTED ARE SATISFIED. 

-RECX CAUSED HIT RECY SHLD CAUSE HIT
SEE MESSAGE ABOVE. 

-RECY SHLD CAUSE HIT NO REC CAUSED HIT
SEE MESSAGE ABOVE. 

4.2.48 STATUS MESSAGES FOR ROUTINE ltSEtTION f6AF. 

-ROUT 1 -WRITE AND READ SPECIAL CT,KEY AND DATA
ROUTINE TJTLEo 

-CT-KEY-DATA READ DOES NOT EQ WRJTTEN
SELF EXPLANATORY. 

-SPECIAL CT-KY-DATA WRITTEN CORRECTLY
SELF EXPLANATORY. 

4.2.49 STATUS MESSAGES FOR ROUTINE 2tSECTlON F6AF. 

-ROUT 2 -TEST WRITE ANO READ DATA WITH RECORD OVERFLOW
ROUTINE TITLE. 

-DATA READ DOES NOT EQUAL DATA WRITTEN
SELF EXPLANATORY. 

-DATA WRITTEN AND READ CORRECTLT
SELF EXPLANATORY. 
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4.2.50 STATUS MESSAGES FOR ROUTINE 39SECTION F6Afe 

-ROUT 3 -TEST WRITE ANO READ KEY-DATA WITH RECORD OVERFLOW
ROUTJNE TITLE. 

-KEY DATA RO DOES MOT EQ KY-DATA WR-
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. 

-KEY-DATA WRITTEN ANO READ CORRECTLY
SELF EXPLANATORY. 

~.2.51 STATUS MESSAGES FOR ROUTINE 49SECTION F6AF. 

-ROUT 4 -TEST READ COUNT WITH RECORD OVERFLDW
ROUT INE TITLE. 

-COUNT READ DOES NOT EO COUNT EXP-
COUNT READ DOES NOT EQUAL COUNT EXPECTED. 

-COUNT READ EQUALS COUNT EXPECTED-
SEL F EXPLANATORY. 

4.2.52 STATUS MESSAGES FOR ROUTINE 59SECTION F6AFo 

-ROUT 5 -TEST WRITE AND READ DATA WITH REC OVERFLOW OF HALF A CYL
ROUTINE TITLE. 

-DATA READ DOES NOT EOUAL DATA WRITTEN
SELF EXPLANATORY. 

-DATA WRITTEN AND RE.AD CORRECTLY
SELF EXPLANATORY. 

4.2D53 STATUS MESSAGES FOR ROUTINE 6tSECTION F6AF. 

-ROUT 6 -TEST WRITE ANO READ KEY-DATA WITH RECORD OYERFLCM-HALF CYL
ROUTINE TITLE. 

-KY-DATA RD DOES NOT EQ KY-DATA WR-
KEY DATA READ DOES NOT EOUAL KEY DATA WRITTEN. 

-KEY-DATA WRITTEN AMO READ CORRECTLY
SELF EXPLANATORY. 

4.2.54 STATUS MESSAGES FOR ROUTINE 79SECTJQ~ F6Af. 

-ROUT 7 -TEST READ COUNT WITH RECORD OVERFLCM
ROUTINE TITLE. 

-COUNT READ DOES NOT EO COUNT EXP
SELf EXPLANATORY. 

-COUNT READ EQUALS COUNT EXPECTEO
SELF EXPLANATORY. 

4.2.55 STATUS MESSAGES FOR ROUTINE l9SECTION F6BO. 

-RT 1-VIOLATION OF FILE MK WITH OVFLO 
ROUTINE TITLE 

-OK -VIOLATE FILE MK WITH OVFLO 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-VIOLATE FILE MK WITH OYFLO 
ERROR MESSAGE WHEN OVERFLOWING TO A Fil~ PROTECTED 
BOUNDARY DOES NOT INDICATE CORRECT CSW AND SENSE BITS. 

4.2.56 STATUS MESSAGES FOR ROUTINE 2t SECTION f6BO. 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

DATE 
EC NO. 

l6MAY66 30JUN66 
416146 4l6146A 

30SEP66 20JAN67 30APR67 190CT67 1SFEB68 
42~836 420637 420902 422906 420662 

PART NO. 2218322 
PAGE NOo 0010 

PROG.ID 
PAGE NO. 

f6AO_. 
0010 

0 

() J 

0 J 

0 

0 0 

0 (l 

0 

0 

0 

0 

n 

(I ( ) 

n 0 

0 0 

0 0 

n 

{ ., n 

() ( \ 

n o 

IBM MAINTE~ANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 
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-RT 2-REC OYFLO TO TRK Wilk WhQN; HEAD NO. 
ROUTINE TITLE 

-OK -OFLO TO TRK WITH WROMG HD NO. 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 1 OH 

-ERR-OFLO TO TRK WITH WRONG HO N~. 
ERROR MESSAGE WHEN OVERFLOWING TO A TRACK 
WITH WRONG HEAD NUMBER INDICATES THE CORRECT 
ANO INCORRECT CSW AND SENSE BITSo 

4.2.57 STATUS MESSAGES FOR ROUTINE 39SECTJON F680. 

-RT 3-REC OVFLO FROM ALT TRK 
ROUTINE TJTLE 

-OK -REC OVFLO FROM ALT TRK 
ACCCMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-REC OVFLO FROM ALT TRK 
ERROR MESSAGE WHEN OVERFLOWING FROM AN ALTERNATE TRACK TO 
A NORMAL TRACK DOES NOT INDICATE THE CORRECT CSW ANO SENSE llTSo 

4.2.58 STATUS MESSAGES FOR ROUTINE ~9 SECTION f680o 

-RT 4-StAN AN OFLO RECORO-
ROUTJNE TITLE 

-OK -SCAN AN OFlO RECORD 
ACCOMPANIES CORRECT RESULTS PRINT-OUT WITH SW 7 ON. 

-ERR-SCAN AN OFLO REC0-0 
ERROR MESSAGE WHEN SCANNING AN OVERFLOW RECORD 
INDICATES CORRECT AND INCORRECT CSW AND SENSE BJTS. 

4.2.59 STATUS MESSAGES FOR ROUTINE 59 SECTION F680e 

-RTS-OVFLO TO ENO-OF-CYL 
ROUTINE TITLE · 

-OK -OVFLO TO ENO-OF-CYL 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SM 7 ON 

-ERR-OVFLO TO END-Of-CYL 
ERROR MESSAGE WHEN OVERFLCM TO ENO-OF-CYLINDER 
DOES NOT RESULT IN CORRECT CSW AND SENSE BITS 

4.2.60 STATUS MESSAGES FOR ROUTINE 19 SECTION F6Bl. 

CK USE OF 6TH SNS BYTE WHEN OVERFLCM TO DEF SURF WHl~E READING A KO 
OVERFLOW REC 

ROUTINE TITLE 

-ROUT RAN Olt 

-ERR WHEN CK RO KD OVFL REC TO A DEF SURF 
ERROR WHEN CHECKING READ KE~-OATA OVERFLCM RECORD TO A DEFECTIVE 
SURFALE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 

-ERR WHEN RO DATA VIA 6TH SNS BYTE CCW9 ON ALT SURF 
ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCWt ON ALTERNATE 

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE? 

-ERR WHEN RO REMAINDER Of CYL1 FOLLCMING THE DEF TRK9 VIA 6TH SNS 
BYTE CCW. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 

4.2.61 SiATUS MESSAGES FOR ROUllNE 29 SECTION F6Bl. 
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DESCRIPTIO~ OF 2314 CONTROL UNIT FUNCTION TEST 

tK USE OF 6TH SNS BYTE WHEN OVERFLCM TO DEF SURF WHILE WRITING THE 
DATA PORTION OF AN OYFLO REC 

ROUTINE TITLE 
-ERR WHEN CK WR DATA OVFL REC TO A DEF SURF 

ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSEc 

-ERR WHEN WR DATA VIA 6TH SNS BYTE CCW. ON ALT SURF 
ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSEo 

-ERR WHEN WR REMAINCF?. OF CYLt FOLLOWING THE DEF TRK, VIA 6TH SNS BYTE 

4.2.62 STATUS MESSAGES FOR ROUTINclt SECTION F682. 

-CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO OEF SURF WHILE SCANNING EQ 
TITLE 

-KEY-DATA PORTION OF AN OVERFLOW REC DATA IS EO 

-ERR WHEN SCAN EQ KEY DATA REMAINDER OF CYL, AFTER DEF TRK VIA 6TH 
SNS BYTE 
ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SEICSE 

-ROUTINE RAN OK 

4.2.63 STATUS MESSAGES FOR ROUTINE 2t SECTIO~ f682. 

-CK 6TH SENSE BYTE 45 ANO 75 
TITLE 

-ERR WHEN CK SCAN HI KEY DATA OYFL REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE 

-ERR WHEN SCAN HI KO, VIA 6TH SNS BYTE CCW, ON ALT SURF FILE HI THAN 
CORE. 
RESULT OF INCORRECT CSW OR SENSE 

-ERR WHEN SCAN HI REMAINDER OF CYL FOllOWJNG THE DEF TRK, VIA 6TH 
SENSE BYTE. WHEN HI HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE. 

't.2.64 STATUS MESSAGES FOR. ROUTINE }., SECTION F683. 

-CK 6TH SENSE BYTE 65 AN.I) 5S 
TITLE 

-ERR WHEN CK SCAN HI OR EQUAL OVFL REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE. 

-ERR WHEN SCAN HI EQ. VIA bTH SNS BYTE CCWt ON ALT SURF FILE LO THAN 
CORE 
RESULT OF INCORRECT CSW OR SENSE. 

·-ERR SCAN Hl--EQ REMA,INDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH SNS 
BYTE, WHEN LO HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

5. COMMENTS 

5.1 COMMENTS ON SECTION F6AO. 

ROUTINE ONE CHECKS THE TEST I/O INSTRUCTION BY ISSUING A TEST l/D AND 
CHECKING THE STATUS FOR RESULTS. 

ROUTINE TWO CHECKS SENSE I/O SY ISSUING A SENSE AND CHECKING THE STATUS. 
THE INITIAL STATUS SHOULD 8E ZERO ANO FlN~l STATUS SHOULD BE CHANNEL 
ENO ANO DEVICE END. 

ROUTINE THREE CHECKS NO--OP COMMAND BY ISSUING A NO--OP AND MAKING SURE 
THAT IT IS TREATED AS AN IMMEDIATE OPERATION AND THAT THE STATUS IS 
CHANNEL END AND DEVICE END. 

ROUTINE FOUR CHECKS CONTROL HEAD SEEK. A HEAD IS SEEKEO AND THE HOME 
ADDRESS READ. IT lS THEN COMPARED TO MAKE SURE SEEK WAS SUCCESSFUL. 

ROUTINE FIVE CHECKS CONTROL CYLINDER SEEK BY THE SAME METHOD AS ROUTINE 
FOUR CHECKS HEAD SEEK. 

ROUTINE SIX TEST CONTROL RESTORE BY SEEKING A GIVEN CYLINDER ANO HEAD 
ANO THEN ISSUING THE RESTORE. THE HOME ADDRESS IS THEN READ AND 
COMPARED TO MAKE SURE THE RESTORE WAS SUCCESSFUL. 

ROUTINE SEVEN TEST CONTROL SEEK BY THE SAHE "ETHOD AS ROUTINE FOUR 
CHECKS HEAD SEEKS. 

5.2 COMMENTS ON SECTION F6Al. 

ROUTINE ONE CHECKS THE HOME ADDRESS OPERATIONS. A HOME ADDRESS JS 
WRITTEN DIFFERENT THAN THE STANDARD ANO IS READ BACK. ll IS THEN 
COMPARED TO SEE THAT IT IS OKAY, AND THEN THE STANDARD HOME ADDRESS JS 
REWRITTEN. 

ROUTINE TWO CHECKS SEARCH HOME ADDRESS, WRITE AND READ RECORD ZERO. 
SEARCH HOME ADDRESS, WRITE REC.ORO ZERO ARE FOLLOWED BY A SEARCH HOME 
ADDRESS, READ RECORD ZERO. THE RECORD l.ERO WRITTEN AND READ IS 
COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL3 

ROUTINE THREE CHECKS SEARCH EQUAL COUNT, WRITE ANO READ COUNT~KEY~OATA 
BY THE SAME METHOD AS ROUTINE Two. 
NO CHECK IS HADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA 
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECK BY THE 
PROGRA" UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LfNGTH. 
IN WHICH CASE NO ERROR Will BE DETECTED. 

ROUTINE FOUR CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TWO. 
ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE ANO RECORD TWO. 
IT OOES THIS BY CONTINUOUSLY REWRITING RECORD ONES DATA AND SEARCHING 
RECORD TWO COUNT. !F THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECORD 
TWO WILL BE DESTROYED AND THEREFORE NOT FOUND. IF RECORD TWO COUNT JS 
FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE IS USED TO 
FORMAT THE TRACK. 

5.3 COMMENTS ON SECTION F6A2. 

ROUTINE ONE TESTS SEARCH EQUAL COUNT, WRITE ANO READ KEY--DATA. 
SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT, 
REAU KEY--DATA. THE KEY--OATA WRITTEN ANO READ ARE COMPARED TO SEE IF 
THE OPERATIONS WERE SUCCESSFUL. 
NO CHECK IS HADE FOR HISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA 
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECI. BY THE 
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THf SAME LENGTH. 
IN WHICH CASE NO ERROR WILL 8E DETECTED. 

RO~TINE TWO TESTS SEARCH EQUAL KEY, WRITE AND READ DATA 8Y THE 
SAHE METHOD AS ROUTINE ONE. 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

6. APPENDIX 

6.1 COMMAND CODES 

• 
• VALID FILE COMMAND COOESo 
• * FUNCTION 
• • 

COMMAND CODE BITS 
0 l 2 3 4 5 • 7 

HEX CODE ~ WHERE All X 
CHARACTERS 
ARE IN THE 

6.2 

• WR HOME ADDR. 
* WRITE RO • • • 
* WR DATA • • • • • 
• WR KEY-DATA • 
* WR CNT,KEYtOATA 
* ERASE • • • • • 
• 

0 0 0 1 
0 0 0 1 
0 0 0 0 
0 0 0 0 
0 0 0 l 
0 0 0 1 

~ WR.SPEC.CNT.KEY DATAO 0 0 0 
• 
• SEARCH EQUAL ID • X 0 1 1 
• SEARCH EQ~AL KEY • X 0 1 0 
* SEARCH EQ HOME AODR X 0 1 1 
• SEARCH EQ KEY,DATA X 0 l 0 
• SEARCH HJ 10 • • • X l 0 l 
• SEARCH HI,KEY X 1 0 0 
* SRCH HI KEY,OATA • X l 0 0 
• SRCH HJ,EQ ID X 1 l 1 
• SRCH HJ,EQ KEY • • X 1 l 0 
• SRCH Hl,EQ KEY,DATA X 1 1 0 
• 
• RD HOME ADDR. 
• READ RO • 
* READ COUNT • • 
• READ IPL •• • 
• READ DATA 
* READ KEY 9 0ATA 
• RD CNT, KEY,OATA 
• 

x 0 0 1 
x 0 0 1 
x 0 0 1 
x 0 0 0 
x 0 0 0 
x 0 0 0 
x 0 0 1 

l 0 0 
0 1 0 
0 1 0 
l 1 0 
l 1 0 
0 0 0 

1 ••••• 
l • 0 • 

19 
lS 
05 l 

1 
l • 
l 0 

OD 
• • • • 10 
•••• 11 

0 0 0 1 0 0 01 

0001 31 
1 0 0 1 0 0 • • • 29 
l 0 0 l • • • • • 39 
1 1 0 1 • • • • • 20 
0 0 0 1 • • • • • 51 
1 0 0 1 • • • • • 49 
1 1 0 l • • • 40 
0 0 0 1 • • • • • 71 
1 0 0 1 • • • • • 69 
1 1 0 1 • 0 • • • 60 

1 0 1 0 • • • o • lA 
0 1 l 0 • 16 
0 0 1 0 • • • • • 12 
0 0 l 0 02 
0 l 1 0 • • • • • 06 
l 1 1 0 • • OE 
1 l l 0 lE 

•CONT.HEAD SEEK • • 
*CONT. CYL. SEEK 
• CONTROL SEEK • • 
• RECALIBRUE 
*CONT. SPACE CNT 
• CONT. NO OP. • • • 
*CONT.SET FILE MASK 
• RESERVE 
• RELEASE 
• TEST 1/0 • •• 
* SENSE 1/0 

0 0 0 1 1 0 l 1 • • • 0 • 18 
0 0 0 0 l 0 1 l • • • • • 08 
0 0 0 0 0 1 1 l e • • • • 07 
0001 0011 ••• u 
0 0 0 0 l 1 1 l • • • • • Of 
0 0 0 0 0 0 l 1 • • • • • 03 
0 0 0 l l l 1 l • • ••• lf 
1 0 0 1 0 1 0 0 • • • • • 94 
l 0 1 1 0 l 0 0 • • • • • 84 
0 0 0 0 0 0 0 0 • • • • • 00 
0 0 0 0 0 1 0 0 • • • • • 04 

• 
CSW - CHANNEL STATUS WORDS DEVICE AND CHANNEL 

STATUS BIT BREAKDOWN IN HEX. 

csw ••• yy yy ••• 
80 ---PROGRAM-CONTROLLED INTERRUPT 
40 ---INCORRECT LENGTH 
20 -PROGRAM CHECK 
10 ---PROTECTION CHECK 
08 ---CHANNEL DATA CHECK 
04 ---CHANNEL CONTROL CHECK 
02 ---INTERFACE CONTROL CHECK 
01 ---CHAINING CHECK 

80 -ATTENTION 
40 ---STATUS MODIFIER 
20 ---CONTROL UNIT ENO 
10 --BUSY 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

08 ~-CHAN~EL END 
04 ---DEVICE END 
02 ---UNIT CHECK 
01 ~-UNIT EXCEPTION 

SNS - SENSE BYTES RECEIVED ON A SENSE J/O COMMAND 
BIT BREAKDOWN JN BINARY. 

SNS 00000000 00000000 00000000 01000000 

·····*·· ·····*·· ··*····· ..•..•.. COMMAND REJECT.*••*•• ·····*·· ,. ·*· .•.. ••*••*•SEEK INCOMPLETE 
INTERVENTION REQ 1 0*••*•• ··*··*·· ·····*·· • •*••*MULTI MOD SELECT 

BUS OUT PARITY.•*•• is•*o•*•• ..•..•.. •• • •• END OF CYLINDER 
EQUIPMENT CHECK.• •• ·····*·· ··*··*·· •• •.PACK CHANGE 

(BURST I DATA CHECK• •• ..•..•.. ..•..•.. •• •.WRITE CURRENT SENSE 
CHANNEL/2314 OVER RUN •• ··*····· ··*··*·· •• UNSAFE 

TRACK CONDIT ION CHECK. ··*··*·· ·····*·· .ON-LINE 
SEEK CHECK ··*····· •••••••• BUSY ··*····· ..•..•.. 

DATA CHECK IN COUNT FIELD•*••*•• ••*••*•NOT USED 
TRACK OVERFLOW*••*•• ••*••*NOT USED 
END-OF-CYLINDER •• • •••• • •• UNSELECTED FILE STATUS 
INVALID SEQUENCE•*•• •• •.2841 ALU CHECK 

NO RECORD FOUND*•• •• •NOT USED 
FILE PROTECTED •••• SERIALIZER/DESERIALIZER CHECK 

MISSING ADDRESS MARKERS •• NOT USED 
OVERFLOW INCOMPLETE.UNSAFE 

SNS BYTE 4 00000000 DRIVE A 
00000001 DRIVE B 
00000010 DRIVE c 
00000011 DRIVE D 
oooocnoo DRIVE E 
00000101 DR I YE F 
00000110 DRIVE G 
00000111 DRIVE H 
00001000 DRIVE J 
00001111 DRIVE CANNOT BE DETERMINED 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

WHERE IT WAS TOLD TO SEEK TOt AND WHERE IT WENT. THIS 
REQUIRES THAT A GOOD PACK BE USED WITH HOME ADDRESS 
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DETECTED 
AS A RESULT OF ACCESS GOING TO INNER OR OUTER POSITIVE 
STOP. THE -WENT TC- IS NOT PRINTED OUT. ALSO PRINTED 
IS THE CAW, CSW, AND SENSE BYTE INFORMATION. 
FILE APPEARS TO BE SEEKING WRONG, RUN PROGRAM F6BA TO 
F68D ON THIS DRIVE. 

-ERROR ON WRITE-READ FILE 
CAW ••• CSW ••• SNS ••• 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE DRIVE 
BEING USED TO READ AND WRITE ON. IF A UNIT CHECK, 
DEVICE ENDe AND CHANNEL END !/O INTERRUPT IS RECEIVEO 
FROM THE FILE BEING USED FOR WlRINTG AND READING, THIS 
MESSAGE IS PRINTED OUT ALONG WITH CAW, CSWt AND SENSE 
BYTE INFORMATION.. USER SHOULD EXAMINE THIS DATA FOR 
TROUBLE. 

-READ-WRITE DATA DOES NOT CAMPARE CAW XXXXX 
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE 
DRIVE BEING USED FOR READ AND WRITE. AFTER THE READ 
AND WRITE OPERATIONS HAVE BEEN COMPLETED ON THE WRJTE
READ FILE DRIVE, THE PROGRAM WILL COMPARE THE READ DATA 
WITH THE WRITE DATA. THIS ERROR MESSAGE IS PRINTED 
OUT IF THESE DATA RECORDS DO NOT COMPARE. 
THE CAW IS PRINTED OUT TO INDICATE WHICH CHAIN THE 
ERROR OCCURED ON. THE PROGRAM WILL ALTERNATE BETWEEN 
THE FOLLOWING CHAINS. 

SEEK HEAD 
READ COUNT 
SEARCH KEY 
TIC •-16 

-OR-

READ DATA INTO AREA Al 
SEARCH ID 
TIC •-8 
WRITE DATA FROM AREA Al 
SEARCH ID 
1'1C •-8 
READ DATA INTO AREA AZ 

SEEK HEAD 
SEARCH IO 
TIC •-8 
WRITE KEY-DATA FROM Al 

SEARCH ID 
Tit •-8 
READ KEY-DATA INTO AREA A2 

4.2.46 STATUS MESSAGES FOR ROUTINE le SECTION F6AE. 

-ROUTINE 1 -TEST SRH EO KEY-DATA
ROUTINE TITLE. 

-CT-KY-DATA RD AND EXP EQ-
THE SEARCH EQ KEY~OATA COMMAND IS CHECKED BY fOLLOWING JT WITH A 
READ COUNT~KEY--DATA. THE RECORD WRITTEN AND READ IS COMPARED TD SEE 
IF SEARCH WAS CORRECT. 

-CT-KY-DATA READ NOT EQ CT-KY-DATA WRITTEN
UNEQUAL RESULTS FROM ABOVE MENTIONED COMPARE. 

4.2.47 STATUS MESSAGES FOR ROUTINE 2t SECTION F•AE. 

-ROUT 2 -
-3 RECS ARE USED WITH RO-
-REC ID KEYrDATA DATA-
-1 OOC300000l RECl RECl-
-2 OOC3000002 REC2 REC2-
-3 OOC.3000007 REC7 REC7-
THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE 
USED IN ADDITION TO RECORD ZERO. 

THE COLUMN UNDER THE HEADING --REC-- REPRESENT THE RECORDS FOLLOWIN6 
RO. THAT IS, RECORD lt RECORD 2, AND RECORD ~ ARE WRITTEN FOLLOWING 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

THE RECORD OQ THE DATA IN THE COLUMN UNDER --ID-- REPRESENT THE COUNT 
OR ID FIELDS, IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING 
RECORDS. IN OTHER WORDS• THIS IS THE CCHHR PORTION Of THE COUNT FiELDS 
FOR THE CORRESPONDI~G RECORD. THE DATA IN THE COLUMN UNDER ~KEYeDATA~ 
REPRESENT THE KEY FIELD OF THE RESPECTIVE RECORDS. THE DATA IN THE 
COLUMN UNDER THE HEADING ~DATA-- REPRESENT THE DATA FIELD OF THE 
RESPECTIVE RECORDS. Il SHOULD BE NOTED THAT THE KEY FIELDS AND DATA 
FIELDS ARE FOUR BYTES IN LE~GTH AND ARE REPRESENTED IN THIS MESSAGE 
BY THE PRINTABlc CHARACTERS OF THE EBCDIC. 

-SRCH HI KEY-DATA,CORE KEY-DATA RECBRECB-
THl S IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH 
THIS ROUTINE. IT TELLS THE COMMAND TO BE TESTED, AND THE CORE KEV,OATA 
TO Bt SEARCHED AGAINST. 

-SRCH HI KEY-OATA,CORE KEY-DATA REClRECl,ORIEN. ON Rl-
THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE, 
-ORIEN. ON RO- , TELLS THAT THE FILE IS ORIENTED ON RECORD ZERO BEFORE 
THE SEARCH IS ISSUED. 

-SRCH Hl KEY-DATA,CCW CT EQ 6tFILE CT EQ StCORE DATA REC2REtORIEN.ON RO
THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE,-CCW 
CT EQ 6,FILE CT EQ 8- TELLS THE INCORRECT LENGTH COMMAND ISSUED, AND 
WHAT LENGTH IT IS ON FILEa 

THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR Al THE 
BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TD DESCRIBE THE 
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED. 

-GOT ER FORMATING TRACK
SELF EXPLANATORY. 

-ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
-SNS IS XXXXXXXXXXXX SHO BE XXXXXXXXXXXX-
UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. 

-RECX CAYSEO HIT NO REC SHLO CAUSE HIT~ 
IN THIS MESSAGE ~NO THE FOLLOWING TWO, -HIT- MEANS THE SEARCH CONDITIONS 
BEING TESTED ARE SATISFIED. 

-RECX CAUSED HIT RECY SHLD CAUSE HIT
SEE MESSAGE ABOVE. 

-RECY SHLD CAUSE HIT NO REC CAUSED HIT
SEE MESSAGE ABOVE. 

4.2.48 STATUS MESSAGES FOR ROUTINE lrSECTION F6AF. 

-ROUT 1 -WRITE AND READ SPECIAL CT,KEY AND DATA
ROUTI NE TIT LE• 

-CT-KEY-DATA READ DOES NOT EQ WRITT£N
SELF EXPLANATORY. 

-SPECIAL CT-KY-DATA WRITTEN CORRECTLY
SELF EXPLANATORY. 

4.2.49 STATUS MESSAGES FOR RO~TINE 2,SECTION F6AF. 

-ROUT 2 -TEST WRITE ANO READ DATA WITH RECORD OVERFLOW
ROUTINE TITLE. 

-DATA READ DOES NOT EQUAL DATA WRITTEN
SELF EXPLANATORY. 

-DATA WRITTEN AND READ CORRECTLY
SELF EXPLANATORY. 
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DESCRIPTION OF 2314 CONTROL UJillT FUNCTION TEST 

4.2.50 STATUS MESSAGES FOR ROUTINE 3tSECTJON F6AF. 

-ROUT 3 -TEST WRITE ANO READ KEY-DATA WITH RECORD OVERFLCJW
ROUTINE TITLE. 

-KEY DATA RD DOES NOT EQ KY-DATA WR-
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. 

-KEY-DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY. 

4.2.51 STATUS MESSAGES FOR ROUTINE ~,SECTION F6AFo 

-ROUT 4 -TEST READ COUNT WITH RECORD OYERFLOW
ROUT INE TITLE. 

-COUNT READ DOES NOT EO COUNT EXP-
COUNT READ DOES NOT EQUAL COUNT EXPECTED. 

-COUNT READ EQUALS COUNT EXPECTEO-
SELF EXPLANATORY. 

4.2.52 STATUS MESSAGES FOR ROUTINE 5,seCTION F6AFo 

-ROUT 5 -TEST WRITE ANO READ DATA WIT~ REC OVERFLOW OF HALF A CYL
ROUTINE TITLE. 

-DATA READ DOES NOT EOUAL DATA WRITTEN
SELF EXPLANATORY. 

-DATA WRITTEN AND READ CORRECTLY
SELF EXPLANATORY. 

4.2.53 STATUS MESSAGES FOR ROUTINE 6rSECTION F6AFo 

-ROUT 6 -TEST WRITE ANO READ KEY-DATA WITH RECORD OVERFLOW-HALF CYL
ROUTINE TITLE. 

-KY-DATA RD DOES NOT EQ KY-DATA WR-
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN. 

-KEY-DATA WRITTEN ANO READ CORRECTLY-
SELF EXPLANATORY. 

4.Z.54 STATUS MESSAGES FOR ROUTINE 7,SECTJO~ F6Afe 

-ROUT 7 -TEST READ COUNT WITH RECORD OVERFLCM
RDUTJNE TITLE. 

-COUNT READ DOES NOT EO COUNT EXP
SELF EXPLANATORY. 

-COUNT READ EQUALS COUNT EXPECTEO
SELF EXPLANATORY. 

4.2.55 STATUS MESSAGES FOR ROUTINE l,SECTJON f610o 

-RT 1-VIOLATION OF FILE MK WITH OVFLO 
ROUTINE TITLE 

-OK -VIOLATE FILE MK WITH OYFLO 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-VIOLATE FILE MK WITH OYFLO 
ERROR MESSAGE WHEN OVERFLOWING TO A FILE PROTECTED 
BOUNDARY ODES NOT INDICATE CORRECT CSW ANO SENSE BITS. 

4.Z.56 STATUS MESSAGES FOR ROUTINE 2, SECTION F680. 
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DESCRIP110N OF 2314 CONTROL UNIT FUNCTION TEST 

-RT 2-REC OVFLO TO TRK Wilk WhON& HEAD NO. 
ROUTINE TITLE 

-OK -OFLO TO TRK WITH WRONG HD NO. 
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-OFLO TO TRK WITH WRONG HD N~. 
ERROR MESSAGE WHEN OVERFLOWING TO A TRACK 
WITH WRONG HEAD NUMBER INDICATES THE CORRECT 
ANO INCORRECT CSW ANO SENSE BITSo 

4.2.57 STATUS MESSAGES FOR ROUTINE 3tSECTION f6BO. 

-RT 3-REC OVFLO FROM ALT TRK 
ROUTINE TITLE 

-OK -REC OVFLO FROM ALT TRK 
ACCCMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON 

-ERR-REC OVFLO FROM ALT TRK 
ERROR MESSAGE WHEN OVERFLOWING FROM AN ALTERNATE TRACK TO 
A NORMAL TRACK DOES NOT INDICATE THE CORRECT CSW AND SENSE BITS. 

4.2.58 STATUS MESSAGES FOR ROUTINE 4, SECTION F680o 

-RT 4-SCAN AN OFLO RECORO-
ROUTINE TITLE 

-OK -SCAN AN OFLO RECORD 
ACCOMPANIES CORRECT RESULTS PRINT-OUT WITH SW 7 ONe 

-ERR-SCAN AN OFLO RECORD 
ERROR MESSAGE WHEN SCANNING AN OVERFLOW RECORD 
INDICATES CORRECT AND INCORRECT CSW AND SENSE BITS. 

4.2.59 STATUS MESSAGES FOR ROUTINE 5, SECTION F6BO. 

-RT5-0YFLO TO ENO-OF-CYL 
ROUTINE TITLE 

-OK -OVFLO TO ENO-OF-CYL 
ACCO"PANIES CORRECT RESULTS PRINT OUT WITH SH 7 ON 

-ERR-OVFLO TO END-OF-CYL 
ERROR MESSAGE WHEN OVERFLOW TO END-OF-CYLINDER 
DOES NOT RESULT IN CORRECT CSW AND SENSE BITS 

4.2.60 STATUS MESSAGES FOR ROUTINE lt SECTION F6Bl. 

CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHI~E READING A KO 
OVERFLOW REC 

ROUTINE TITLE 

-ROUT RAN Oil 

-ERR WHEN CK RD KO OVFL REC TO A DEF SURF 
ERROR WHEN CHECKING READ KE~-OATA OVERFLOW RECORD TO A DEFECTIVE 
SURFAtE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 

-ERR WHEN RO DATA VIA 6TH SNS BYTE CCW, ON ALT SURF 
ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCW, ON ALTERNATE 

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE. 

-ERR WHEN RD REMAINDER OF CYL, FOLLOWING THE DEF TRK, VIA 6TH SNS 
BYTE CCW. PRINTS AS A RESULT OF INtORRECT CSW OR SENSE. 

4.2 .61 S"iATUS MESSAGES FOR RDUllNE 2t SECTION F6Bl. 
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DESCRIPTIO~ OF 231~ CONTROL UNIT FUNCTION TEST 

CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE WRITING THE 
DATA PORTION OF AN OVFLO REC 

ROUTINE TITLE 
-ERR WHEN CK WR DATA OVFL REC TO A DEF SURF 

ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSE. 

-ERR WHEN WR DATA VIA 6TH SNS BYTE CCW, ON ALT SURF 
ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSE. 

-ERR WHE~ WR REMAIMCf?. OF CYL, FOLLl.lli!ING THE DEF TRK, VIA 6TH SNS BYTE 

4.2.62 STATUS MESSAGES FOR ROUTINEl, SECTION F682o 

-CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO OEF SURF WHILE SCANNING EQ 
TITLE 

-KEV-DATA PORTION OF AN OVERFLOW REC DATA IS EQ 

~ERR WHEN SCAN EO KEY DATA REMAINDER OF CYL, AFTER DEF TRK VIA 6TH 
SNS BYTE 
ERROR PRINT-OUT BECAUSE OF INCORRECT CSW OR SENSE 

-ROUTINE RAN Olt 

4.2.63 STATUS MESSAGES FOR ROUTINE 2• SECTIO~ F682. 

-CK 6TH SENSE BYTE 45 ANO 75 
TITLE 

-ERR WHEN CK SCAN HI KEY DATA OVFl REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE 

-ERR WHEN SCAN HI KO, VIA 6TH SNS BYTE CCW, ON ALT SURF FILE HJ THAN 
CORE. 
RESULT OF INCORRECT CSW OR SENSE 

-ERR WHEN SCAN HI REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH 
SENSE BYTE. WHEN HJ HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE. 

4.2.64 STATUS MESSAGES FOR ROUTINE 1, SECTION F6B3. 

-CK 6TH SENSE BYTE 65 AN& 55 
TITLE 

-ERR WHEN CK SCA~ HI OR EQUAL OVFL REC TO A DEF SURF CORE DATA EQ 
FILE DATA 
RESULT OF INCORRECT CSW OR SENSE. 

-ERR WHEN SCAN HI EQ, VIA 6TH SNS BYTE CCW, ON ALT SURF FILE LO THAN 
CORE 
RESULT OF INCORRECT CSW OR SENSE. 

-ERR SCAN HJ--EO REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH SNS 
BYTE, ~HEN LO HAS BEEN SATISFIED ON DEF SURF 
RESULT OF INCORRECT CSW OR SENSE 
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5. COMMENTS 

5.1 COMMENTS ON SECTION F6AO. 

ROUTINE ONE CHECKS THE TEST 1/0 INSTRUCTION BY ISSUING A TEST 1/0 AND 
CHECKING THE STATUS FOR RESULTS. 

ROUTINE TWO CHECKS SENSE 1/0 BY ISSUING A SENSE AND CHECKING THE STATUS. 
THE INITIAL STATUS SHOULD aE ZERO ANO FIN~l STATUS SHOULD BE CHANNEL 
ENO AND DEVICE END. 

ROUTINE THREE CHECKS NO--OP COMMAND SY ISSUING A NO--OP AND MAKING SURE 
THAT IT IS TREATED AS AN IHMEOJATE OPERATION ANO THAT THE STATUS IS 
CHANNEL END AND DEVICE END. 

ROUTlNE FOUR CHECKS CONTROL HEAD SEEK. A HEAD IS SEEKED AHO THE HORE 
ADDRESS READ. IT IS THEN COMPARED TO MAKE SURE SEEK WAS SUCCESSFUL. 

ROUTINE FIVE CHECKS CONTROL CYLINDER SEEK BY THE SAME METHOD AS ROUTINE 
FOUR CHECKS HEAD SEEK. 

ROUTINE SIX TEST CONTROL RESTORE BY SEEKING A GIVEN CYLINDER AND HEAD 
AND THEN ISSUING THE RESTORE. THE HOME ADDRESS IS THEN READ AND 
COMPARED TO MAKE SURE THE RESTORE WAS SUCCESSFUL. 

ROUTINE SEVEN TEST CONTROL SEEK BY THE SAME METHOD AS ROUTINE FOUR 
CHECKS HEAD SEEKS. 

5.2 COMMENTS ON SECTION F6Al. 

ROUTINE ONE CHECKS THE HOME ADDRESS OPERATIONS. A HOME ADDRESS JS 
WRITTEN DIFFERENT THAN THE STANDARD AND JS READ BACK. IT IS THEN 
COMPARED TO SEE THAT IT IS OKAY, AND THEN THE STANDARD HOME ADDRESS JS 
REWRITTEN. 

ROUTINE TWO CHECKS SEARCH HOME ADDRESS, WRITE AND READ RECORD ZERO. 
SEARCH HOME ADDRESS, WRITE REC.ORD ZERO ARE FOLLOWED BY A SEARCH HOME 
ADDRESS, READ RECORD ZERO. THE RECORD ZERO WRITTEN AND READ IS 
COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL. 

ROUTINE THREE CHECKS SEARCH EQUAL COUNT. WRITE ANO READ COUNT--KEY~DATA 
BY THE SAME METHOD AS ROUTINE TWO. 
NO CHECK IS HADE FOR MISSING ADDRESS HARKS IN FRONT OF A KEY OR DATA 
FIELD, HOWEVER THIS CONDITION W!LL BE INDICATED AS A DATA CHECK 8Y THE 
PROGRAM UNLESS THE KEY ANO DATA FIELDS ARE BOTH THE SAME LENGTH. 
IN WHICH CASE NO ERROR WILL BE DETECTED. 

ROUTINE FOUR CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TWO. 
ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE ANO RECORD TWO. 
IT DOES THIS BY CONTINUOUSLY REWRITING RECOP.O ONES DATA AND SEARCHING 
RECORD TWO COUNTo IF THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECORD 
TWO WILL BE DESTROYED ANO THEREFORE NOT FOUND. IF RECORD TWO COUNT IS 
FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE IS USED TO 
FORMAT THE TRACK. 

COMMENTS ON SECTION F6A2. 

ROUTINE ONE TESTS SEARCH EQUAL COUNT, WRITE AND READ KEY--DATA. 
SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT, 
REAU KEY--OATA. THE KEY--OATA WRITTEN AND READ ARE COMPARED TO SEE If 
THE OPERATIONS WERE SUCCESSFUL. 
NO CHECK IS HADE FOR MISSING ADDRESS HARKS IN FRONT OF A KEY OR DATA 
FIELD, HOWEVER THIS CONDITION Will BE INDICATED AS A DATA CHECK BY THE 
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE SOTH THE SAHE LENGTH. 
IN WHICH CASE NO ERROR Will BE DETECTED. 

ROUTINE TWO TESTS SEARCH EQUAL KEY, WRITE ANO READ DATA BY THE 
SAME METHOD AS ROUTINE ONE. 
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ROUTINE THREE TESTS SEARCH EQUAL COUNT, WRITE AND READ DATA ~y THE 
SAME METHOD AS ROUTINE ONE. 

ROUTINE FOUR TESTS SEARCH EQUAL COUNT ANO READ COUNT. RECORD ZERO 
COUNT IS SEARCHED AND RECORD ONE COUNT IS READ. THE COUNT READ IS 
COMPARED WITH THE COUNT EXPECTED TO SEE IF THE OPERATION WAS SUCCESSFUL. 

ROUTINE FIVE TESTS SPACE RECORD BY SEARCHING RECORD ZERO COUNT, 
SPACING RECORD ONE AND READING RECORD TWO COUNT. THE COUNT READ IS 
COMPARED WITH THE COUNT EXPECTED TO SEE If THE OPERATION WAS SUCCESSFUL. 

5.4 COMMENTS ON SECTION F6A3. 

ROUTINE ONE TESTS SEARCH HIGH COUNT, SEARCH HIGH KEYt SEARCH HIGH 
OR EQUAL COUNT, ANO SEARCH HIGH OR EQUAL KEY. THESE SEARCHES ARE TESTED 
FOR EACH OF THE FOLLOWING FIVE CASES. 
1. CORE SEARCH FIELD HIGHER IHAN FILE SEARCH FIELD. 
2. CORE SEARCH FIELD EQUAL TO ~ILE SEARC~ FIELD. 
3. CO~E SEARCH FIELD LOWER THAN FILE SEARCH FJELD. 
4. SEARCH COMMAND TESTED SPECIFYING LESS BYTES THAN FILE SEARCH FIELD. 
5. SEARCH COMMAND TESTED SPECIFYING MORE BYTES THAN FILE SEARCH FIELD. 
THE SEARCHES ARE TESTED BY A CO~MON ROUTINE WHICH RUNS SEQUENTIALLY 
THROUGH A TABLE OF DATA. THE COMMANDS ARE TESTED BY GIVING THE SEARCH 
AND THEN READING THE EXPECTED RECORD. A COMPARE IS PERFORMED AND THE 
RESULTS ARE INDICATED. 

5.5 COMMENTS ON SECTION F6A4. 

ROUTINE ONE TESTS THE SET PROTECT OPERATION. A COMMON ROUTINE IS 
USED TO RUN THROUGH MANY TIHES TO CHECK VARIOUS COMBINATIONS OF THE 
PROTECT BITS. 

FIRST All COMBINATIONS OF BITS 0 AND l ARE CHECKED FOR All THE DIFFERENT 
WRITE OPERATIONS. THE SET PROTECT IS ISSUED AND THEN THE WRITE 
ATTEMPTED. WHERE WRITE SHOULD BE ALLOWED A READ IS ~ERFORHEO. THE DATA 
REAO lS THEN COMPARED WITH DATA WRITTEN FOR RESULTS. WHERE WRITE IS 
INHIBITED THE CHANNEL STATUS WORD AND SENSE DATA ARE CHECKED TO MAKE 
SURE THEY ARE AS EXPECTED. 

NEXT, All COMBINATIONS OF BITS THREE AND FOUR ARE TESTED FOR EACH Of THE 
SEEK OPERATIONS. THE RESULTS ARE CHECKED THE SAME AS FOR BITS ZERO 
AND ONE. 

NEXT, ALL COMBINATIONS OF BITS FIVE AND SIX ARE SET TO MAKE SURE THAT 
UNIT CHECK IS SET WITH SENSE BIT OF INVALID COMMAND. THIS IS EXPECTED 
BECAUSE THESE BITS HAVE TO BE ZERO TO BE VALID. 

LASTLY, ALL COMBINATIONS OF BITS TWO ANO SEVEN ARE TESTED FOR THE 
SAME CONDITIONS AS BITS FIVE ANO SIX. 

5.6 COMMENTS ON SECTION F6A5. 

ROUTINE ONE FORCES THE SETTING OF STATUS MODIFIER, CONTROL UNIT 
EN~t BUSY, CHANNEL ENO, ANO DEVICE END BITS. THEY ARE SET BY PERFORMING 
A WRITE HOME ADDRESS WITH COMMAND CHAIN BIT OFF, THEN ADDRESSING THE 
SAME .FILE WITH A SEEK OPERATION. AS SOON AS HOME ADDRESS IS WRITTEN, 
AN INTERRUPT WILL BE INITIATED AND THE CHANNEL STATUS WORD SHOULD 
INDICATE CHANNEL END ANO DEVICE ENO. AT THIS TIME THE SEEK IS ATTEMPTED 
ON THE SAME FILE ANO THE STATUS MODIFIER AND BUSY BITS TUR~ED ON IN THE 
CHANNEL STATUS WORD. THE CHANNEL IS THEN ENABLED, AND THE PROGRAM 
WAITS FOR CONTROL UNIT ENO INTERRUPT. 

ROUTINE TWO FORCES UNIT EXCE~TION. JT IS SET BY WRITING A COUNT-
KEY--OATA WITH KEY LENGTH EQUAL DATA LENGTH EQUAL ZERO, AND THEN 
ATTEMPTING TO READ THE COUNT--KEY--DATA. 

ROUTINE THREE CHECKS ATTEMPTING ALL INVALID COMMANDS. THIS IS DONE 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

BY GENE~ATING AN EIGHT SIT COMMAND BY ADDING ONE TO THESE EIGHT BITS. 
THE GENERATED COMMAND IS COMPARED WITH ALL THE VALID COMMANDS, AS LISTED 
IN A STORAGE TABLE, AND IF NONE ARE FOUND TO MATCH THE GENERATED 
COMMAND, THE GENERATED COMMAND IS INVALID AND IS EXECUTED. THE ADD 
TAKES PLACE 256 TIMES, AT WHICH POINT THE CAPACITY OF EIGHT BITS IS 
EXHAUSTED. I SUBROUTINE REFORMATS TRACK WHEN NECESSARY. 

*** NOTE ••• 

IF THE AUXILIARY STORAGE FEATURE IS INSTALLED ON THE 2314, THE 
•TWO-CH~NNEL SWITCH' FEATURE MUST BE DEFINED IN THE uor J/O 
OPTIONS BYTE WHETHER IT EXISTS ON THE MACHINE OR NOT. 

5.7 COMMENTS ON SECTION F6A6. 

ROUTINE ONE FORCES THE INVALID SEQUENCE BIT TO BE SET BY 
ATTEMPTING A LARGE NUMBER Of INYALIO SEQUENCES. 

5.8 COMMENTS ON SECTION FbA7. 

ROUTINE ONE ALSO FORCES THE INVALID SEQUENCE BIT TO BE SET, 
IDENTICALLY TO ROUTINE lt SECTION F6A6. 

5.9 COMMENTS ON SECTION f6A8. 

ROUTINE ONE FORCES THE OVERRUN SENSE BIT TD BE SET BY ATTEMPTING 
TO READ HOME ADDRESS WITH CHAIN DATA ADDRESS BIT ON. 

ROUTINE TWO FORCES THE TRACK CONDITION CHECK SENSE BIT TO BE 
SET BY SEARCHING COUNT ON A FLAGGED TRACK. 

ROUTINE THREE FORCES THE TRACK CONDITION CHECK SENSE BIT TD BE 
SET BY COMMAND CHAINING, WITH MULTIPLE TRACK BIT ON, FROM AN ALTERNATE 
TRACK. 

ROUTINE FOUR FORCES THE SEEK CHECK SENSE BIT TO BE SET BY 
ATTCHPTING A SEEK OUTSIDE THE INNER CYLINDER BOUNDARY. 

ROUTINE FIVE FORCES THE SEEK CHECK SENSE BIT TO BE SET BY 
ATTEMPTING A SEEK SPECIFYING LESS (HAN SIX BYTES Of SEEK ADDRESS. 

ROUTINE SIX FORCES THE TRACK OVERRUN SENSE BIT TO BE SET BY 
FORMATING A TRACK BEYOND ITS CAPACITY. 

ROUTINE SEVEN FORCES THE END OF CYLINDER SE~SE BIT TO BE SET BY 
PERFORMING TWO CHAINED READ HONE ADDRESS CCWS WITH THE FIRST ADDRESSING 
HEAD 19 AND WITH THE MULTIPLE TRACK BIT ON FOR THE SECOND. 

ROUTINE EIGHT CHECKS THAT THE NO RECORD FOUND SENSE BIT IS SET 
BY PERFORMING A SEARCH HOME ADDRESS EQUAL WHERE THE CORE HOME ADDRESS 
AWO FILE HOME ADDRESS ARE NOT EQUAL. 

5.10 COMMENTS ON SECTION F6A9. 
ROUTINE ONE TESTS TRUNCATED READ BY FORMATTING THE TRACK WITH A RECORD 
WITH A DATA LENGTH OF FIVE BYTES. AFTER THIS A READ COMMAND JS ISSUED 
WITH A DATA LENGTH OF 4 BYTES. 

ROUTINE TWO TEST USING THE MULTI TRACK BIT. JT IS TESTED BV 
READING HOME ADDRESSES, WITH MULTI TRACK BIT ON, FOR A COMPLETE 
CYLINDER ANO COMPARING THEM TO SEE IF THEY ARE CORRECT. 

ROUTINE THREE WILL SEEK TO A TEST TRACK,WRITE A FULL 
TRACK RECORD -0- (DATA WILL CONSIST OF THE LOWER 
PART OF CORE STORAGE) ANO VERIFY THAT THE RECORD MAS 
WRITTEN CORRECTLY,THEN ANOTHER TEST TRACK IS SEEKED 
TO AND ANOTHER FULL TRACK IS WRITTEN AND VERIFIED. 
THE FIRST TRACK IS SEEKED TO AND THE RECORD -0- DATA 
IS READ WITH THE SKIP BIT ON IN THE CCW THUS BURST 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

CHECKING THE DA!A THAT WAS WRITTEN. THEN THE SEtOhD 
TEST TRACK IS SEEKED TO ANO ITS RECORD -0- DATA JS 
BURST CHECKED IN A SIMILAR MANNER. 
EACH TIME THE AsnvE SEQUENCE (CHAIN OF COMMANDS» IS 
EXECUTED THE STORAGE ADDRESS OF WHERE THE DATA IS 
WRITTEN FROM IS INCREMENTED BY -1-. 
THE ABOVE SEQUENCE JS REPEATED 100 TIMES. 

5.11 COMMENTS ON SECTIO~ -F6AA-

ROUTINE -1- E R A S E COMMAND 
THIS ROUTINE WILL FORMAT A TRACK WITH RECORD l 
ANO RECORD 2. THEN THE PROGRAM WILL VERIFY THAT 
RECORD 2 IS ON THE TRACK. THE PROGRAM WILL THEN 
ATTEMPT TO -ERASE- RECORD 2 CHAINED TO A WRIT~ 
RECORD 3. AFTER ERASING, THE ROUTINE WILL CHECK 
THAT RECORF IS HISSIMG AND THAT RECORD 3 
CAN BE READ. 

ROUTINE -2- S P A C E C 0 U N T 
THIS ROUTINE Will CHECK THE FOLLOWING FUNCTIONS 
THE -SPACE COUNT- COMMAND. 
1. SPACE COUNT SHOULD SET FILE PROTECT SO AS 

TO INHIBIT ANY WRITE COMMANDS. 
2. IF INDEX IS DETECTED WHILE SPACE COUNT IS 

SEARCHING FOR AN ADDRESS MARK, NO RECORD 
FOUND SHOULD BE SET. 

3. SPACE COUNT FOLLOWING A FORMAT WRITE SHOULD 
SET INVALID SEQUENCE. 

4. SPACE COUNT NOT CHAINED FROM A PREVIOUS 
COMMAND SHOULD SPACE OVER RECORD -o-. 

So TWO CHAINED SPACE COUNTS NOT CHAINED FROM A 
PREVIOUS COMMAND SHOULD SPACE TO RECORD -2-. 

6e CHECK THAT SPACE COUNT WILL REQUEST -3- BYTES 
FROM CHANNEL ANO USE THESE BYTES AS Kl ANO 
OL OF THE RECORD. (CORRECT lENGTHS) 

1. SAME AS NUMBER 6, EXCEPT KEV LENGTH AND DATA 
LENGTH THAT THE CHANNEL SENDS THE CONTROL 
UNIT ARE INCORRECT. 

ROUTINE -3- R E A D I P L 
THIS ROUTINE WILL CHECK THAT READ JPl 
(INITIAL PROGRAM LOAD) Will FUNCTION 
CORRECTLY. THAT IS THE ACCESS Will MOVE 
TO CYLINDER 000, SELECT HEAD OOt :~ARCH FOR 
INDEX. CLOCK PAST THE HOME ADORES~~ ~~O RECORD 
ZERO, ANO TRANSFER THE DATA PORTIO~ OF 
RECORD 1. 
THE PROGRAM WILL CHECK IF A RECORD 1 DATA 
RECORD IS PRESENT~ IF ONE IS HOT, A RECORD 1 
DATA RECORD JS WRITTEN. 
THE ACCESS IS POSITIONED AT CYLINDER 198, HEAD 9~ 
BEFORE THE READ IPL COMMAND IS EXECUTED. 

ROUTINE -4- E N D 0 F F I l E 
THIS ROUTINE WILL CHECK THAT THE END OF FILE 
RECORD IA RECORD WITH DATA LENGTH • 00) 
Will NOT SET -UNIT EXCEPTION- ON THE FOLLOWING 
COMMANDS --

SEARCH EQ ID READ COUNT 
SEARCH EQ KEY SPECIAL CASES 

THIS ROUTINE WILL CHECK THAT THE END OF fllf 
RECORD (A RECORD WITH DATA LENGTH• 0) 
WILL SET -UNIT EXCEPTION- ON THE FOll€liilNG 
CO~!IUNDS 

READ RO 
READ CKD 
READ KO 

WRITE KO 
WRITE D 
SRCH KO 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

5.12 

5.13 

READ 0 

COMMENTS ON SECTION -FUB-

ROUTINE -1- TEST OVER UNDER TRUNCATION OF COMMANDS 
THIS ROUTINE WILL CHECK THE FOLLOWING COMMANDS 
CAN BE TRUNCATED. BOTH OVER-TRUNCATIO~ (CHANNEL 
COUNT IS GREATER THAN 2314 COUNT> AND UNDER
TRUNCATION (CHANNEL COUNT IS LESS THAN 2314) 
COUNT} ARE CHECKED. 

COMMAND 
RD HA 
RD RO 
RD CNT 
RD D 
RD K-D 
RD CKO 
WR HA 
WR RD 
WR D 
WR K-D 
WR CKD 
SRCH • HA 
SRCH • ID 
SRCH • KEY 
SRCH Hl-10 

NORHAL-CtH 
5 

14 
8 
4 
6 

14 
5 

14 
4 
6 

14 
4 
5 
2 
2 

COMMEkTS ON SECTION -F6AC-

CHNL-CNT FOR TRUNC 
3,9 
6,8,9,10,11,12.,13,15 
5,10 
3,5 
i,2,3,e 
2,5,9,9,10,11,11 
106 
2,a,11.,11 
3.,5 
i,2,1t.,9 
5,9,9.,10,13,15 
2116 
1..,9 
1,3 
3,7 

ROUTINE ONE CHECKS THE HALT 1/0 COMMAND DURING A READ 
OPERATION. lT CHECKS TO SEE JF READING WAS ACTUALLY STOPPED 
BY THE I/O COMMAND. THE TRACK IS FIRST FORMATTED WITH 
HA-RO-Rl THEN HlO IS ISSUED AFTER A SUCCESSFUL SEARCH 
FOR RECORD o. IF ANY PART OF RECORD l IS THEN READ, HJO 
DURING READ IS CONSIDERED TO HAVE FAILED. THIS ROUTINE WILL 
RUN ON A MODEL 30 SYSTEM. 

ROUTINE TWO CHECKS THE HALT I/O COMMAND DURING A WRITE 
OPE RAT ION. HAl T I /O IS ISSUED DUR ING A WR HE OPERAUON 
ANO A CHECK IS MADE TO SEE IF THE REMAINDER OF THE RECORD 
WAS PADDED WITH ZEROS~ TO INSURE THAT THE HIO COMMAND 
IS ISSUED DURING WRITING OF DATA, A SYNCRONIZJNG OPERATION 
IS PERFORMED ON THE COUNT FIELD OF THE RECORD TO BE 
WRITTEN. AFTER SYNCRONIZING ON THE COUNT FJELD, THE PROGRAM 
WAITS A PRE-OETERH!NEO AMOUNT OF TIME ANO ISSUES THE 
HID. THE WAIT FACTOR IS CALCULATED BY FIRST FORMATTING 
THE COUNT FIELD TO ZERO AND INITIATING A WRITE CHAIN. 
THE COUNT FIELD IS CONTINUOUSLY COMPARED TO ZERO AS A 
MEANS OF DETERMINING WHEN ACTUAL WRITING BEGINS. EACH 
TIME THE COMPARISON IS HADE, THE NUMBER ONE IS SUBTRACTED 
FROM A CONSTANT. THIS METHOD GIVES A COUNT OF THE NUMBER 
OF COMPARISONS MADE BEFORE WRITING BEGAN AND ELIMINATES 

NOT 

THE NEED FOR GIVING SPECIAL CONSIDERATION TO THE VARIOUS 
SYSTEM SPEEDS. THIS ROUTINE WILL NOT RUN ON A MODEL 30 SYSTEM 

ROUTINE -3- CHECKING IF CU WILL HISS AN ADDRESS MARK 
THIS ROUTINE WILL PROCESS SMALL RECORDS CKEV 
LENGTH • oo, DATA LENGTH D 01, AND TRACK • -ao-
RECORDS I TO CHECK IF THE CONTROL UNIT Will 
MISS AN ADDRESS MARK. 

THE ROUTINE WILL FIRST FORMAT THE TRACK WITH -
HA--O-Rl-R2-R3-R4 ••• -Rb7-Rb8-R69-R70-R71 

Kl • OOt OL • Olt DATA • RECORD HUMBER 
THE ROUTINE Will THEN PERFaRM THE FOLLOWING CHAIN ~-
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

SEEK CYL 198, HD 0 
RO HA 
READ COUNT 
TIC •-8 

THIS CHAIN WILL P.EAD COUNT CCU HAS TO DETECT 
-AM- IN ORDER TO PERFORM READ) ON ALL RECORDS 
OF THE TRACK. EACH COUNT lOR ADDRESS HARK) 
WILL BE PROCESSED TWICE BEFORE CHAIN IS BROKEN 
VIA NO RECORD FOUND (INDEX SENSED TWICEJ. 
CHAIN IS REPEATED -500- TIMES BEFORE EXITING. 

ROUTINE -4- CHECK IF CU Will PICK UP AN ADDRESS MARK 
THIS ROUTINE Will PROCESS RECORDS WHOSE DATA 
AREA VERY CLOSELY APPROXIMATES A GAP-AH-COUNT 
TO CHECK IF THE CONTROL UNIT WILL DETECT THIS 
SIMULATED GAP ANO ADDRESS MARK AND WILL TRANSFER 
THE COUNT FIELD THAT FOLLOWS IT. 
THE ROUTINE WILL FIRST FORMAT THE TRACK WITH --
HA - RO - Rl - R2 - ••• R41 - R42 - R43 
RECORD FORMAT ---

NORMAL COUNT - NO KEY - DA~A AREA 
DATA AREA --
--GAP--AM~COUNT-- (COUNT a -AM oxx -, xx a RCD NO.) 
THE BURST BYTES FOR THE COUNT ARE SUCH THAT, 
IF THE CU DETECTS THE GAP AND AH ANO TRANSFERS 
THE COUNT, A DATA CHECK WILL OCCUR TO BREAK 
COMMAND CHAIN. 

THE ROUTINE WILL, AFTER FORMATTING, PERFORM THE 
FOLLOWING CHAIN 

READ A ORIENTATION 
READ COUNT CU WILL SEARCH FOR AM, X 
TIC *-8 REPEAT READ COUNT 

THIS CHAIN WILL READ COUNT (CU HAS TO SEARCH 
FOR AN -AH- IN ORDER TO READ COUNT) ON All 
RECORDS OF THE TRACK. (APPROXIMATELY 43 RECORDS 
O~ TRACK) SINCE CONTROL UNIT WILL BE SEARCHING FOR 
AN -AM- OVER THE DATA AREAt WHERE SIMULATED GAP AND 
ADDRESS MARK ARE LOCATED, IF ADDRESS MARK RECOGNITION 
IS FAILING, ANO AN ADDRESS MARK MAY BE PICKED UP. 
EACH COUNT IS READ TWICE BEFORE CHAIN IS BROKEN 
VIA NO RECORD FOUND (INDEX PASSED TWICE>. 
CHAIN IS REPEATED -500- TIMES BEFORE EXITING. 

5.14 COMMENTS ON SECTION -F6AD-

ROUTINE l FILE INTERACTION 
THIS ROUTINE WILL CHECK FOR INTERACTION BETWEEN 
FILES. THAT IS WHILE ONE OR MORE FILES ARE 
ACCESSING, THE PROGRAM WILL ATTEMPT TO READ AND 
WRITE ON ANOTHER FILE DRIVE. 
THE FILE DRIVE THAT WILL BE USED TO WRITE AND READ 
ON IS THE ONE THAT HAS THE ADDRESS THAT -OM- PLACES 
TN -SPUT- (SECTION PREFACE UNIT TABLE). 
THE FILE DRIVES THAT WILL BE USED Tu PERFORM 
SEEKS ARE ANY OTHER DRIVES THAT ARE READY OTHER 
THAN THE WRITE-READ DRIVE. AT LEAST ONE OTHER DRIVE MUST. BE. READY 
AND OPERABLE. 
NOTE f ALL DRIVES· THAf 'ARE READY OTHER THAN THE WRfTE-READ 
DRIVE MUST CONTAIN COMPLETELY FORMATTED PACKS. THIS MEANS 
THE CE PACK CANNOT BE USED EXCEPT ON THE WRITE-READ DRIVE 
BECAUSE THE ALIGNMENT CYLINDER DOES NOT CONTAIN HA OR RO. 
NOTE 2 THIS SECTION MUST BE RUN WITH ONLY l DRIVE DEFINED AS THE 
WRITE-READ DRIVE. THE WRITE-READ DRIVE SHOULD CONTAIN EITHER 
A SCRATCH PACK OR THE CE PACK BECAUSE CYLINDER 5 WILL BE 
WRITTEN ON FOR THE WRITE-READ DRIVE. 
FIRST --. 

PROGRAM WILL DETERMINE WHICH FILE DRIVES 
ARE REAOY, SET-UP FILE ADDRESS LIST FOR PERFORMING 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

SEEKS, ANO MODIFY -SPUT- SO -DH- Will RETURN THE 
INTERRUPTS FROM THESE FILES. 

SECOND --
FOR~~T THE tE PACK lOR SCRATCH PACK) ON TH~ 
FILE THAT -OM- GAVE SECTION. 
CYLINDER -005- IS FORMATTED WITH 256 RECORDS 
WHERE EACH RECORDS JS COMPOSED OF --
KEY DATA 
XXRRRRRRRR - RRRRR ••• RRRRR 
9 BYTES KEY 
360 BYTES DATA 
XX IS RECORD KEY IDENTIFIER 
RR RANDOM BYTES 
13 RECORDS PER TRACK EXCEPT 12 RECORDS 
ON LAST TRACK. 
THIRD 

PROGRAM WILL COMPUTE RANDOM CYLINDERS FOR FILES 
TO SEEK TO AND A RANDOM RECORD FOR WRITE-READ FILES. 
PROGRAM WILL THEN ISSUE SUCCESSIVE SEEKS TO THE 
FILES WHICH ARE TO BE USED FOR SEEKING.THIS 
IS A STANO ALONE SEEK (l SEEK COMMAND, NO 
CHAINING) AND AS SOON AS THE PROGRAM RECEIVES 
CHANNEL ENDt IT STARTS THE NEXT ~ILE SEEKING. 
AFTER ALL FILES hAVE STARTED SEEKING, PROGRAM 
WRITE-READ FILE. 
WILL PERFORH ONE OF THE FOLLOWING CHAINS ON THE 
PROGRAM ALTERNATES BETWEEN 

-OR-
SEEK HEAD 
READ COUNT 
SEARCH • KEY 
TIC TO READ CNT 
READ DATA INTO Al 
SEARCH • IO 
TIC *-8 
WRITE DATA FROM Al 
SEARCH • 10 
TIC •-8 
RD DATA INTO A2 

SEEK HEAD 
SEARCH • ID 
TIC •-8 
WRITE KEY-DATA lRANOOH,Al 
SEARCH • ID 
TJ.C •-8 
READ KEY-DATA INTO A2 

AT THE COMPLETION OF THE OPERATIONS, THE PROGRAM CHECKS 
THAT ALL FILES HAVE DETENTED, ANO ARE READY. AREA l 
AND AREA 2 ARE CHECKED THAT THEY ARE EQUAL. ALSO THE 
FILES ARE CHECKEO THAT THEY WENT ro THE CORRECT CYLINDER. 
IF ANY ERROR IS DETECTED SUCH AS FILES SF.EKING 
TO THE WRONG CYLINDER, GOING TO POSITIVE STOP, OR 
BURST lDATAJ CHECK, NO RECORD FOUND, DATA DID NOT 
COMPARE, ETC., ALL PERTINENT ERROR ANO STATUS 
INFORMATION IS OUTPUTTED. 
THE SEQUENCE IS REPEATED -500- TIMES. 
SECTION SENSE SWITCH -3- WILL LOOP PARAGRAP •• 
SECTION SENSE SWITCH -8- ON WILL BYPASS 
OPERATIONS ON WRITE-READ FILE. 

5.15 COMMENTS ON SECTIO~ F6AE. 

ROUTINE ONE TEST SEARCH EQUAL KEY--DATA. THE KEY--OATA OF RECOhD ONE 
IS SEARCHED AND RECORD TWO IS READ. RECORD TWO D.EAD IS COMPARED WITH 
RECORD TWO WRITTEN TO SEE IF SEARCH WAS SUCCES~FUL. 

ROUTINE TWO TEST SEARCH HIGH KEY--DATAt ANO SEARCH HIGH OR EQUAL 
KEY--OATA. THESE SEARCHES ARE TESTED FOR EACH OF THE FOLLOWING 
FIVE CASES. 
l. CORE SEARCH FJELD HIGHER THAN FILE SEARCH FJELD. 
2. CORE SEARCH FIELD EOUAL TO FILE SEARCH FIELD. 
3. CORE SEARCH FIELD LOWER THAN FILE SEARCH FIELD. 
4. SEARCH COMMAND TESTED SPECIFYING L~SS BYTES THAN FILE SEARCH FIELD. 
5. SEARCH COMMAND TESTED SPECIFYING MORf BYTES THAN FILE SEARCH FJELD. 
THEY ARE TESTED BY A COMMON ROUTINE WHICH RUNS SEQUENTIALLY THROUGH A 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

TABLE OF DATA. THE COMMANDS ARE TESTED BY GIVING THE SEARCH AND THEN 
READING THE EXPECTED RECORD. A COMPARE JS GIVEN AND THE RESULTS ARE 
INDICATED. 

5.16 COMMENTS ON SECTION F6AF. 

ROUTINE ONE FORMATS THE CYLINDER FOR RECORD OVERFLOW BY WRITING 
SPECIAL COUNT--KEY~DATA THROUGH OUT THE CYLINDER. THE COUNT--KEY~DATA 
IS READ BACK AND COMPARED TO MAKE SURE THE TRACK WAS FORMATED CORRECTLY. 
THIS ROUTINE "UST BE RAN PRIOR TO THE FOLLOWING SIX ROUTINES. 

ROUTINE TWO TESTS WRITE AND READ DATA WJTH RECORD OVERFLOW. THE 
CYLINDER FORMATED BY ROUTINE THREE Wlll BE USED. THE DATA IS WRITTEN 
AND THEN READ BACK. THE DATA READ IS COMPARED WITH DATA WRITTEN TO SEE 
IF OPERATIONS WERE SUCCESSFUL. 

ROUTINE THREE TESTS WRITE ANO READ KEY--DATA WITH RECORD OVERFLOW, 8Y 
THE SAME PROCEDURE AS ROUTINE TWO CHECKS READ ANO WRITE DATA. 

ROUTINE FOUR TESTS READ COUNT WITH RECORD OVERFLOW. THE COUNT !S READ 
AND COMPARED AGAINST COUNT EXPECTED TO SEE IF OPERATION WAS SUCCESSFUL. 
THE CYLINDER FORMATTED BY ROUTINE ONE IS USED. 

ROUTINE FIVE TESTS WRITE ANO READ DATA WITH RECORD OVERFLOW BY THE SAME 
METHOD AS ROUTINE TWO EXCEPT IT IS DONE FOR HALF A CYLINDER. 

ROUTINE SIX TESTS WRITE AND READ KEY--DATA WITH RECORD OVERFLOW BV THE 
SAME METHOD AS ROUTINE THREE EXCEPT IT IS DONE FOR HALF A CYLINDER. 

ROUTINE SEVEN TESTS READ cou~T WITH RECORD OVERFLOW BY THE SAME METHOD 
AS ROUTINE FOUR EXCEPT IT IS OONE FOR HALF A CYLINDERo 

5.17 COMMENTS ON SECTION F6BO. 

ROUTINE ONE COl) FORMATS TRACK 0 AS AN OVERFLOW RECORD 
ANO TRACK l AS A NORMAL RECORDv THE ROUTINE THEN SETS 
THE FILE MASK TO INHIBIT ALL SEEKS ANO THEN PERFORMS A 
READ DATA COMMAND THAT SHOULD OVERFLOW FROM TRACK 0 TO 
TRACK 1. THE ROUTINE EXPECTS AN ERROR WHEN IT ATTEMPTS 
TO OVERFLOW IN VIOLATION OF THE FILE MASK. ROUTINE IS 
EXPECTING SENSE BITS- OVERFLOW INCOMPLETE• AND FILE PROTECT 

ROUTINE TWO 12) FORMATS CYL 195, HO o. RECORD l 
CORRECTLY AS THE FIRST SEGMENT OF AN OVERFLOW RECORD AND 
CYLINDER 195 9 HEAD 1, RECORD 1 INCORRECTLY AS HEAD 2. 
S I 0 ERRORS ARE SUPPRESSED AND OVERFL"Jtod RECORD IS READ 
STARTING Al CYL 195, HD o, REC 1. ROU11Mr: IS EXPECTING 
OVERFLOW INCOMPLETE AND COMMAND REJECT Si~SE BITS. 

ROUTINE THREE 13) FORMATS TRACK 0 AS AN ALTERNATE TRACK 
WITH AN OVERFLOW RECORD AND TRACK l AS A NORMAL TRACK. 
THE ROUTINE THEN PERFORMS A READ DATA COMMAND THAT SHOULD 
UVERFLO~ FROM TRACK 0 TO TRACK 1. THE ROUTINE IS EXPECTING 
AN ERROR WHEN IT ATTEMPTS TO OVERFLOW FROM AN ALTERNATE 
TRACK. ROUTINE IS EXPECTING SENSE BITS- OVERFLOW INCOMPLETE, 
AND TRACK CONDITION CHECK. 

ROUTINE FOUR 14} FORMATS CYLINDER 195• HD Ot RECORD 1 
AS AN OVERFLOW RECORD WITH THE SECOND CANO LASTt, 
SEGMENT AT HEAD lt RECORD 1. RECORD 2 IS A NORMAL 
RECORD WITH THE FOLLOWING DATA WRITTEN ON llt 
OOC30001D2. THIS HEXIDECIMAL ADDRESS OF 
CYL 195, HEAD lt RECORD l WILL BE PRINTED OUT 
lF SCAN GOES PAST THE LAST SEGMENT OF THE 
OVERFLOW RECORD. 

ROUTINE FIVE (5) CAUSES A RECORD OVERFLOW TO END-OF-CYLINDER 
TO BE PERFORMED AND CHECKS FOR THE FOLLOWING SENSE BITS --
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

OVERFLOW INCOMPLETE AND END-Of-CYLINDER 

5.18 COMMENTS ON SECTION F6Bl. 

ROUTINE ONE CHECKS THAT THE 6TH SENSE BYTE -06- IS GENERATED WHEN 
READING AN OVERFLOW RECORD THAT OVERFLOWS TO A DEFECTIVE TRACK AND WHEN 
READING AN OVERFLOW RECORD THAT OVERFLOWS FROM AN ALTERNATE SURFACE.THE 
INITIAL READ IS A READ KEY-DATA CCW. THE 6TH SENSE BYTE -06-, THAT 
SHOULD BE RECE IVEO WHEN THESE CONOITIONS OCC 1JR, JS USED IN A CCW TD 
CONTINUE THE READ UNTIL THE ENTIRE CYLINDER IS READ. UNIT CHECK AND 
TRACK CONDITION SHOULD BE SET UNDER BOTH THESE CONDITIONS. THE CSW, 
SENSE, AND DATA READ ARE CHECKED BY THE ROUTINE ANO IF THEY ARE NOT AS 
EXPECTED AN ERROR MESSAGE IS GIVEN. 

ROUTINE TWO CHECKS THtT THE 6TH SENSE BYTE -05-IS GENERATED WHEN 
WRITING AN OVERFLOW RECORD THAT OVERFLOWS FROM AN ALTERNATE SURFACE.THE 
INITIAL WRITE IS A WRITE DATA CCW. THE 6TH SENSE BYTE -05-, THAT SHOULD 
SE RECEIVED WHEN THESE CONDITIONS OCCURt IS USED IN A CCW TO CONTINUE 
THE WRITE UNTIL THE ENTIRE CYLINDER IS WRITTEN. UNIT CHECK AND TRACK 
COhDITION SHOULD BE SET UNDER BOTH THESE CONDITIONS. AFTER THE ENTIRE 
CYLINDER, iNCLUDING THE ALTERNATE TRACK, HAS BEEN WRITTEN THE DATA IS 
READ. THE CSW, SENSE, AND DATA READ ARE CHECKED BY THE ROUTINE ANO If 
THEY ARE NOT AS EXPECTED AN ERROR MESSAGE IS GIVEN. 

5ol9 COMMENTS ON SECTION Fb82. 

ROUTINE ONE CHECKS THAT THE 6TH SENSE BYTE CONTAINS-25- WHEN PERFORMING 
A SEARCH EOUAL KEY-DATA ON AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN 
THE SCAN HAS BEEN EQUAL TO THAT POINT. THIS IS ALSO DONE ON THE 
ALTERNATE SURFACE. THE ALTERNATE TRACK IS SCANNED USING A CCW WITH A 
-25- IN THE OPERATION CODE. THE SCAN ON THE ALTERNATE TRACK SHOULD BE 
EQUAL, WITH A -25- BEING SET JNTO THE bTH SENSE BYTE WHEN THE END OF THE 
ALTERNATE TRACK IS DETECTED. THE PORTION OF THE CYLINDER FOLLOWING THE 
DEFECTIVE TRACK, ON WHICH THE DATA EQUALS THE CORE DATA, !S ALSO SCANNED 
USING THE -25- IN A CCW. STATUS MODIFIER SHOULD BE GENERATED AT THE 
COMPLETION OF THIS SCAN. TRACK CONDITION AND UNIT CHECK INDICATION 
SHOULD BE GEHERATEL WHEN OVERFLOWING TO THE DEFECTIVE TRACK AND WHEN 
OVERFLOWING FROM THE ALTERNATE TRACK. IF THE CSW AND SENSE DATA ARE NOT 
AS EXPECTED ON ERROR MESSAGE IS GIVEN. 

ROUTINE TWO CHECKS THE ABILITY OF THE CONTROL UNIT TO GENERATE THE 6TH 
SENSE BYTES -45- AND -75-. THIS IS DONE BY PERFORMING A SEARCH HIGH KEY
DATA ON AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN THE SCAN HAS 8EEN 
EQUAL TO THAT POINT, WHICH SHOULD CAUSE A 6TH SENSE BYTE OF -45- TO BE 
GENERATED. THE SEARCH HIGH KEY - DATA IS CONTINUED ON THE ALTERNATE 
SURFACE BY EXECUTING A CCW WITH A -45- IN THE OPERATION CODE. THE DATA 
ON THE ALTERNATE SURFACE IS HIGHER THAN THE CORE DATA WHICH SHOULD 
SATISFY THE HIGH CONDITION. THE 6TH SENSE BYTE SHOULD BE -75- INDICATING 
THAT THE CONDITIONS FOR STATUS MODIFIER HAYE BEEN MET AND SHOULD BE 
PRESENTED AT THE COMPLETION OF THE LOGICAL RECORD. THE REMAINDER OF THE 
RECORD IS SCANNED BY POSITIONING THE ACCESS AT THE PROPER LOCATION AND 
EXECUTING A CCW CONTAINING A -75- IN THE OPERATION CODE. THIS SHOULD 
CAUSE THE SCAN TO BE PERFORMED ON THE LAST FEW SEGMENTS OF T~E RECORD 
WITH STATUS MODIFIER PRESENTED IN THE ENDING STATUS. TRACK CONDITION ANO 
UNIT CHECK INDICATIONS SHOULD BE GENERATED WHEN OVERFLOWING TO THE 
DEFECTIVE TRACK AND WHEN OVERFLOWING FROM THE ALTERNATE TRACK. IF THE 
CSW AND SENSE DATA ARE NOT AS EXPECTED AN ERROR MESSAGE IS GIVEN. 

5.20 COMMENTS ON SECTION F683. 

ROUTINE ONE CHECKS THE ABILITY OF THE CONTROL UNIT TO GENERATE THE 6TH 
SENSE BYTES -65- AND -55-. THJS IS DONE BY PERFORMING A SEARCH Hl~H OR 
EQUAL KEY-DATA ON AN OVERFLOW RECORD TO A DEFECTIVE TRACK WHEN THE SCAN 
HAS BEEN EQUAL TO THAT POINT, WHICH SHOULD CAUSE A 6TH SENSE BYTE OF -b5 
- TQ BE GENERAlED. THE SEARCH HIGH OR EQUAL KEY-DATA IS CONTINUED ON THE 
ALTERNATE SURFACE BY EXECUTING A CCw WITH A -65- JN THE OPERATION CODE. 
THE DATA ON THE ALTERNATE SURFACE IS LESS THAN THE CORE DATA WHICH 
SHOULD CAUSE THE CONTROL UNIT TO GENERATE A 6TH SENSE BYTE OF -55- WHEN 
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OESCRIPTIOM OF 2314 CONTROL UNIT RJMCTION TEST 

THE OVERFLOW OCCURS ON THE ALTERNATE SURFACE. 55 INDICATES THAT STATUS 
MODIFIER IS NOT TO BE PRESENTED AT THE COMPLETION OF THE LOGICAL RECORD. 
THE REMAINDER OF THE RECORD IS SCANNED BY POSITIONING THE ACCESS AT THE 
PROPER LOCATION ANO EXECUTING A CCW CONTAINING A -55- IN THE OPERATION 
CODE. THJS SriOULD CAUSE THE SCAN TO BE PERFORMED ON THE LAST FEW 
SEGMENTS OF THE RECORD WITH STATUS MODIFIER NOT PRESENTED IN THE ENDING 
STATUS. TRACK CaNOITION AND U~JT CHECK INDICATIONS SHOULD BE GENERATED 
WHEN OVERFLOWING TO THE DEFECTIVE TRACK AND WHEN OVERFLOWING FROM THE 
ALTERNATE TRACK. If THE CSW ANO SENSE DATA ARE NOT AS EXPECTED AN ERROR 
MESSAGE IS GIVEN. 

5.21 GENERAL COMMENTS 

A STANDARD START I/O ROUTINE IS USED FOR THIS TEST. EACH ROUTINE SETS 
UP THE CAW AND BRANCHES INTO THIS ROUTINE TO DO ITS START l/O. THIS 
ROUTINE ISSUES THE START 1/0, CLEARS THE STATUS, AND INDICATES ANY 
ERRORS WHICH OCCUR. 
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DESCRIPTION OF 231~ CONTROL l)',IJT FUNCTION TEST 

6. APPENDIX 

6.1 COMMAND CODES 

• 
• VALJD FILE COMMAND COOESo 
• 
• FUNCTION 
• 

COMMAHD CODE BITS 
0 l 2 3 4 5 6 7 

HEX CODE ~ WHERE ALL I 
CHARACTERS • * WR HOME AODRo 

* WRITE RO •• • 
* WR DATA 
* WR KEY-DATA • 
* WR CNT,KEY,OATA 
• ERASE • • • • o 

• 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 1 
0 l 
0 0 
0 0 
0 1 
0 1 

1 0 
0 1 
0 1 
1 1 
l l 
0 0 

0 1 ••••• 19 
0 1 • • • 15 
0 1 • •• OS 
0 1 • • • • • OD 
0 1 • • • • • ID 
0 1 • • • 11 

* WR.SPEC.CNT.KEY OATAO 0 0 0 0 0 0 1 
• • 01 

• SEARCH EQUAL ID • X 0 l 1 
* SEARCH EQCAL KEY • X 0 1 0 
* SEARCH EQ HOME ADDR X 0 1 1 
* SEARCH EQ KEY,OATA X 0 1 0 
* SEARCH HI JO • • • X 1 0 l 
* SEARCH HI,KEY X 1 0 0 
* SRCH HI KEY,OATA • X 1 0 0 
* SRCH HI,EQ ID X 1 1 1 
* SRCH Hl,EQ KEY • • X 1 1 0 
* SRCH HI,EQ KEY,DATA X 1 l 0 
• * RD HOME ADDR. 
* READ RO • • • 
* READ COUNT • • 
* READ IPL • •• 
* READ DATA • • 
* READ KEY,OATA • • 
• RO CNT, KEY,DATA • 
• 

x 0 0 l 
x 0 0 l 
x 0 0 1 
x 0 0 0 
x 0 0 0 
x 0 0 0 
x 0 0 1 

• CONT.HEAD SEEK •• 0 0 0 1 
* CONT. CYL. SEEK 0 0 0 0 
* CONTROL SEEK • • 0 0 0 0 
• RECALJBR6T~ • • • 0 0 0 l 
• CONT. SPACE CNT • 0 0 0 0 
• CONT. NO OP. • • • 0 0 0 0 
• CONT.SET FILE MASK 0 0 0 l 
• RESERVE • • • • • 1 0 0 1 
• RELEASE 1 0 l 1 
* TEST 1/0 •• • • • 0 0 0 0 
• SENSE 1/0 0 0 0 0 
• 

0 0 0 1 • • • 31 
1 0 0 1 • • • 29 
1 0 0 l • 39 
l 1 0 1 • • 20 
0 0 0 1 • • • • • 51 
1 0 0 1 • • • • • 49 
1101 ••••• 40 
0 0 0 l • • • 71 
1 0 0 l • • • • • 69 
1 1 0 1 • • • • • 60 

1 0 1 0 • • • • • lA 
0 1 1 0 • • • 16 
0 0 l 0 • • 12 
0 0 1 0 • • 02 
0 1 1 0 • • • • • 06 
l 1 1 0 OE 
l 1 1 0 • • • • • lE 

1 0 1 1 • • • 0 • 18 
1 0 1 1 • • • • • 08 
0 l 1 1 • • • • • 07 
0 0 1 1 • • 13 
1 1 l 1 • • OF 
0 0 l 1 • • • • • 03 
1 1 1 1 • • • lF 
0 l 0 0 • • • • • 94 
0 l 0 0 • • • • • 84 
0 0 0 0 • • • • • 00 
0 1 0 0 • • • • • 04 

CSW - CHANNEL STATUS WORDS DEVICE ANO CHANNEL 
STATUS BIT BREAKDOWN JN HEX. 

csw VY YY ••• 
80 -~PROGRAM-CONTROLLED INTERRUPT 
40 -~INCORRECT LENGTH 
20 -PROGRAM CHECK 
10 ---PROTECTION CHECK 
08 -~CHANNEL DATA CHECK 
04 ~-CHANNEL CONTROL CHECK 
02 -~INTERFACE CONTROL CHECK 
01 ---CHAINING CHECK 

80 -ATTENTION 
40 ~-STATUS MODIFIER 
20 ---CONTROL UNIT ENO 
10 --BUSY 

ARE JN THE 
ZERO STATE · 
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 

OB ~-CHAN~EL END 
04 --DEVICE ENO 
02 ~-UNIT CHECK 
01 ~-UNIT EXCEPTION 

6.3 SNS - SENSE BYTES RECEIVED ON A SENSE I/O COMMAND 
BIT BREAKDOWN IN BINARY. 

SNS 00000000 00000000 00000000 01000000 ..•..•.. •••••••• ··*··*·· ·····*·· COMMAND REJECT•*••*•• ..•..•.. , ..•..•.. •• • ... •.SEEK INCOMPLETE 
INTERVENTION REQ 1 0*••*•• ··*····· ..•..•.. • •*••*MULTI MOD SELECT 

BUS OUT PARITY ... *•• ~•*o•*•• .. •o-·•·· •• • •• END OF CYLINDER 

EQUIPMENT CHECK.•.• "····*·. ··*··*·· •• •.PACK CHANGE 
· ..•..•.. •• •.WRITE CURRENT SENSE I BURST) DATA CHECK*•• ..•..•.. 

•• UNSAFE CHANNEL/2314 OVER RUN •• ··*····· ..•..•.. TRACK CONDIT ION CHECK. ..•..•.. ··*··*·· .ON-LINE 
BUSY SEEK CHECK ..•..•.. ..•..•.. ..•..•....•..•.• 

DATA CHECK IN COUNT FIELD•*••*•• ••*••*•NOT USED 
TRACK OVERFLOW*••••• •• • •• •NOT USED 
END-OF-CYLINDER •• *•• •• • •• UNSELECTED FILE STATUS 
INVALID SEQUENCE•*•• •• •.2841 ALU CHECK 

NO RECORD FOUND*~• ••*NOT USED 
FILE PROTECTED •••• SERIALIZER/OESERIALIZER CHEtK 

MISSING ADDRESS MARKERS •• NOT USED 
OVERFLOW INCOMPLETE.UNSAFE 

SNS BYTE 4 00000000 DRIVE A 
00000001 DRIVE 8 
00000010 DRIVE c 
00000011 DRIVE D 
00000100 DRIVE E 
00000101 DRIVE f 
00000110 DRIVE G 
00000111 DRIVE H 
00001000 DRIVE J 
00001111 DRIVE CANNOT BE DETERMINED 

• • • • • 
PART NO. 2218322 

PAGE NO. 0017 

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
- ~LAST PAGE---------------------~--~------------------------

~~;------~~~~;~~---;~~~~;---~;~6 - 20JANb7 30APR67 190CTb7 15FE868 PROG.ID F6AO-• 
EC NO. 4lbl4b 4lbl4bA 420836 420637 420902 422906 420bb2 PAGE NO. 0017 

,,./.~_·, 

• 
{ ) 

( ) 

' ) 

n 

() 

0 

0 

0 

0 

n 

() 

() 

0 

0 

() 

n 

( 

/ 

C~~c?\_ 

• • • • • • • • • • • • 

i 
•'' 

1· 



············-------------········· 



• 
• • • • 
• 
• 
• • • • • • • • • • • • • • • • • • • • • 
I 

I 

I 

I 

I 

I 

~· • :._.i~ • .;;:..~-~,,,..i~........a '··"-

~~~~~--,.._...,..,. ....... ,.._.,._..,~suwa ..... ......._ ....._-~- -- --"-~""-& .... _ .... ...,,.,,,~~ ........ ._....., _ .... , ..... .....,.. ............ ~ ............ 

) . IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR T~E 360 SVSTEH 

2314 FUNCTION TEST INO~X 
) 

) 

2314 FUNCTION TEST INDEX 
) 

NOTE. SECTION fffl IS THE CE DISK PACK INITIALIZER, SECTIONS f6AD THRU 
SECTION F683 ARE CONTROL UNIT FUNCTION TEST, AND SECTIONS F68A THRU 

) f6BD ARE FILE DIAGNOSTIC TESTS • 

SECTION ID NAME PART NO. 
) •........•........•..•.•........................................................ 

FFFl• DESCRIPTION DESCRIPTION OF FFFl CE DISK PACK INITIALIZER 2218321 
Fffl LISTING CE PACK INITIALIZATION 22182Q6 

) 

) 

) 

I 
p 
I 

) 
i 

ROUT. EXPLA~ATJON 
1. WR HA ANO RO 
2. CHECK DISK RPM 
3. WR CVL l ANO 1q9 WITH 7000 CORE BYTES 

F6AO• DESCRIPTION DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST 
f6AO LISTING 2314 CU FUNCTION ,TEST --F6AO--

ROUT. EXPLANATION 
·l. TEST 1/0 
2. SENSE 1/0 
3. NO-OPERATION 
4. CONTROL HEAD SEEK CHHI 
5. CONT~OL CYLINDER SEEK CCCHH) 
6. RECALIBRATE 
1. CONTROL SEEK IBBCCHHI 

I F6Al LIST ING 

r 
~ 

2314 CU FUNCTION TEST --F6Al-~ 

I 
l F6A2 l ISTING 

r 
·b 
1 

~ F6A3 LIS TING 

I 

~ 
. 

f6A't LISTING 

' ! f6A5 LISTING 

~ 

) 
F6A6 LISTING 

' f6A7 LISTING 

) 
F6A8 LISTING 

) 

) 

! 
f6A9 LISTING 

D 

ROUT. EXPLANATION 
1. . REAO WRITE HOME ADDRESS 
2. SEARCH : HA,WRITE-READ RECORD -o-
3. SEARCH ::: 10,WR ITE-READ COUNT-KEY-DATA 
4. TEST GAP LENGTH 

2314 CU FUNCTION TEST --F6A2--
ROUT. EXPLANATION 
t. SEARCH = ID, WRITE-MEAD KEY-DATA 
2. SEARCH = KEY, WRITE-READ DATA 
3. SEARCH = 10, WRITE-READ DATA 
4. SEARCH = ID, READ COUNT 

23i~ CU FUNCTION TEST --F6A3-
ROUT. EXPLANATION 
l. SFARCH CUMMANOS 

2314 CU fUNCT lflN TF.ST --f6A4-
~0UT. EXPLANATION 
t. f llf PROTLCT 

2314 CU FUNCTION TCST --F6A5-
MOUT. EXPLANATION 
1. CONTROL UNIT, CONTROL UNIT ENO 
2. UNIT EXCEPTION 
3. COMMAND REJFCT ON INVALID COMMANDS 

2114 CU FUNCTION TEST --F6A6--
ROUT. EXPLANATION 
1. INVALID SEQUENCES CPART 11 

2314 CU FUNCTION TEST --F6A1--
ROUT. fXPLANATION 
1. JNVALIO SEQUENCES CPART 21 

2314 CU FUNCTION TEST --f6A8--
ROtiT. EXPLANATION 
t.· CHANNEL/2314 OVERRUN SENSE BIT 
2. TRK CONDITION CHECK SENSE BIT 
3. TRK CONDITION CHECK SENSE BIT 
4. SEEK CHECK SENSE BIT CINVAL~D ARGUMENTI 
5. SEEK CHECK SENSE BIT (4 BYTES) 
6. TRACK OVERRUN SENSE BIT 
1. END OF CYLINDER SENSE BIT 
·a. . NO RECORD FOUND SENSE BIT 

2314 CU FUNCTION TEST --F6A9--
ROUT. EXPLANATION 
l. TRUNCATED READ DATA 

~ 231~ FUNCTION TEST l~OEX 
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~ 231~ FUNCTION TEST INDEX 
( . 

. "' .~~. 

f6AA l ISTING · .,. 

l 
l 

F6AB l ISTING 

F6AC l ISTING 

f6AD LISTING 

f6AE LISTING 

I f6Af LISTING . 
l 
l 
l · 

2. MULTl-JRACK BIT 
3. · lCNG RECORDS 

·2314 CU FUkCllON lEST --F6AA. 
ROUT. EXPLANATION 
l. ERASE· 
2. SPACE COUNT 
l. ~EAO IPL 
4. END Of FILE 

2314 CU FUNCTION TEST --f6A8-• 
ROUT. EXPLANATION 
1. OVER/UNDER TRUNCATION 

2314 CU FUNCTION T~ST --F6AC-
ROUT. EXPLANATION 
l. HALT 1/0 ON RfAO 
2. HALT 1/0 ON WRITE 
3. CHECK If CU Will MISS AN ADDRESS MARK 
It. CHECK If CU Will PICK UP AN ADDRESS MARK 

2314 CU FUNCTION TEST --F6AO-
ROUT. EXPLANATION 
1. FILE INTERACTION 

2314 CU FUNCTION TEST --F6AE-
ROUT. EXPLANATION 

·1. SEAlCtt EQUAl. KEY-DATA 
2. S EARC.H COMMANCJS FOR SCAN 

2314 CU FUNCTION TEST --F6AF-
ROUT. EXPLANATION 

· .. 

l. . WR I TE SPECIAL COUNT-KEV-DATA 
2. WRITE-READ DATA WJTtt. RECORD OVERFLOW 

2218307 

22l8308 

2218309 ' 

2218310 

22\8311 

2218312 

·11 ... 

3. WRITE-READ KEY-DATA WITH RECORD OVERFLOW .. 
-:. ,.,-

f680 LIST ING, 

4. READ COUNT WITH RECORD OVERFLOW 
5. WRITE-READ DATA WITH OVERFLOW 1/2 CVL 
6~ WR-RO· K-O, . RECORD OVERFLOW,. SEVERAL TRKS 
1. READ. COUNT t RECOR·o OVERFLOW, SEVERAL TKS 

2314 CU FUNCTION TEST --F6BO-
ROUT. EXPLANATION 
l. RECORD OVERFLOW IN VIOLATION OF FILE MSK 
2. RECnRD OVERFLOW TO TRK WITH ·tNCO~R HD·NO· 

F68l LISTING 

I f682 L ISTJNG 

F683 l ISTJNG • · 

i 

f6BA• DESCRIPTION ·· 
f68A LISTING 

f688 LISTING . 

"• 

l. RECC:RD OVERFLOW FROM AN ALTERNATE TRACK 
4. SCAN AN OVERFLOW RECORD 
5. OVERFLOW TO END OF CYLINDER ... 

2ll4 CU FUNCTION TEST -•F68l--
ROUT. EXPLANATION . 
l. 6-TH SENSE BYTE COMMAND. 06 
l. 6-TH. SENSE BYTE CO~MANO 05 

231~ CU FUNCTION TEST --f6B2-
ROUT. EXPLANATION 
l. b-TH SENSE BYTE COMMAND 15 
2. 6-TH SENSE BYte'coMMAND 45 ANO 15 

.2314 CU FUNCTION TEST --F683-- . 

. ROUT. EXPLANATION 
l. 6-TH SENSE BYTE COMMAND 55 AND 65 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
2314 FILE DIAGNOSTIC TEST 

ROUT• EXPLANATION 
1. TEST CHANNEL 
2. TEST 1/0 
3. NO'"'."OP 

. , ~. $ENSE 1/0 
".,. ~ ·5. . COMMAND EX IT 

.6. READ TEST 
7. RECALl~RATE 

·2314 FILE DIAGNOSTIC TEST 
ROUT. EXPLANATION 
1. CAR ANO 01 FF CNTRS . :· 
2. SEEK INCOMPLETE 
3. . SEQUENTIAL INC/DEC SEEK\ 
4. WORSE CASE ACTUATOR 
5. . NOT USED 

·I ·c'. 
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2314 FUNCTION TEST INDEX 

F68C LISTING 

f6BO LISTING 

f6DE•DESCKIPTION 
f6BE LISTING .. 

E6BF•DESCRIPTIDN 
E6BF LISTING 

6. RANDOM Sf EK 
231~ FILE DIAGNOSTIC TEST 2218319 

.ROUT. EXPLANATION 
19 WRITE TEST 
z. HAR ADVANCE 
l. ENO Of CYL 

231~ FILE DIAGNOSTIC TEST 2218320 
ROUT EXPLANATION 
1. GENERATE ENO OF TEST MESSAGE 
2. OPTIONAL-RPM TEST 
3. OPTIONAL-POWER OFF-ON, CPU RUNNING 
4. NOT USED 
S. OPTIONAL-POWER ON/OFF STATUS 
·6 • OPTIONAL-METER INTERLOCK 
1. OPTIONAL-HEAD ALIGNMENT 
8. NOT USED 
q. OPllONAL-WRITE HOME ADDRESS 
A. OPTIONAL-INTERCHANGEABILITY 
O. PHYS OR LOGGING SNS BVTE 4 

DESCRIPTION Of 211~/2116 DIAGNbSTIC TEST 2267757 
2314/2316 DIAGNOSTIC TEST 2267758 

ROUT. EXPLANATION 
1. DATA INTEGRITY TEST 

DESCRIPTION OF 2314-A FILE DRIVE ACCESS TIMING TEST 2261614 
2314-A SEEK TIMING TEST 2261615 

ROUT. EXPLANATION 
1. SEEK TIMING TEST 
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JIM MAINTENANCE Of AGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 23llt FILE OR.IYE DIAGNOSTIC TEST 

1. PURPOSE 

l•e INTENT - THIS PROGRAM IS DESIGNED TO Cll DETECT MALFUNTIONS IN THE IBM 
2314 DISK FILE,AND C2) AID IN THE ISOLATION OF.FAILURES 8V 
PROVIDING DIAGNOSTIC INFORMATION AND SCOPE LOOP FACILIT1ES. I 

·-·-·-·-·-·-·-... ·-·-·-·-·-·-·-·-... ._._._._._._._._._._ .... _._._ .... _ .... _. 
I •• NOTE TO CE ••, IF PROGRAMS 688 AND 6BC ARE RUN ON THE . I · 
I 2lllt-A f llE1 PROGRAM 68f SHOULD ALSO BE RUN. I 

•-41-•-·-·-·-·-·-•-it-•-·-·-·-·---•-it-•-*-•-·-·-... ·-·-·-·-·-·-·-·-·-._ .... 
1.2 BRIEF DESCRIPTION Of TEST ROUTINES -

0 
· St:CTION ROUTINE . F6BA 1 TEST CHANNEL VERIFIES.THAT CHANNAL IS FREE AND,· 

~VAILABLE~ . 

2 TEST 1/0 TESTS FOR ·coNOITION Of ACCE.SS. IF . 
CONDITION CODE IS ZER01ACCESS IS • . 
READY ANO AVAILABLE • 

PART NO. 2211321 
,AGE 1'0• OOOlA 

, 

. .... , 

3· NO-OP CHECKS INITIAL SELECTION + ENDING · ·. -·· • 
PROCEDURE TO + FROM CONTROL UNIT• > 

" SENSE 1/0 VERIFIES THAT SENSE DATA CAN BE . 
TRANSFERED FROM 2314 TO THI: CHANNEL . · 

CHECKS FOR HANG UP CONDITIONS ON 
START 1/0 COMMANDS. 

5 . , COMMAND EX IT 

6· 

1 

1· 

· ROUTINE 
1 

'\. 2 

3 

" •. 

READ TEST 

RECALi BRA.TE 

READS HA FROM ALL HEADS 

EXECUTES RETURN TO 000 SEEK 

CAR' AND DIFF CNTRS TESTS All COMBINATIONS OF ens ON 
AND OFF IN CAR AND DIFF COUNTER. 

SEEK INCOMPLETE · EXECUTES SEEK TO 255 AND CHEi~S FOR 
SEEK. INCOMPLETE. . 

SEQUENTIAL INC/DEC EXECUTES SINGLE CVL. SEEKS FROM CVL 
SEEK 000 TO 001 •••TO 2·02, TO 201 TO 200 

TO 199, •• to 000. 

WORST CASE ACTOATOR LOOPS'S~EKING BETWIEN CVL 000 A~D ·. 
2, "• ., 13t 311 66, 10. l6t 11,. 
ANO 201 RESPECTIVELY• 

s 

6 

'NOT USED 

RANDOM SEEK EXECUTES SERIES OF 500 RANDOM SEIKS 
CHECKING FOR CORRECT HA. 

·· .. ,. 

·' 

OESC~kPTION Of 23llt FILE DRIVE DIAGNOS~1C lEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FDR THE 360 SYSTEM 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

SECTION ROUTINE 
f68C 1 

z 
3 

SECTION ROUTINE 
f 680 l 

2 

3 

·5 

6 

1 

8 
'"'" 

CJ 

A 

B 

WRITE TEST 

HAR ADVANCE 

END OF CYl 

GENERATE ENO 
OF TEST MSG. 

WRITES RO RECORDS WITH All HEADS 

CHECKS HAR AC HEAD ADVANCE 

CHECKS END OF CYLINDER 

CHECKS FOR SSW 9 TO 13 TO DETERMINE 
IF USER WISHES TO RUN ANV OPTIONAL 
ROUTINES. IF NOT, PRINTS ENO MESG • 

-OPTIONAL- RPM TEST CHECK DISK SPEED CRPM) !F SSW 9 ON 

-OPTIONAL- POWER If SSW 9·0N 
OFF-ON, CPU RUNNING 

-OPTIONAL- POWER If SWW ' ON 
ON/OFF STATUS • 

-OPTIONAL- METER CHECKS THAT METER OUT HOLDS 
INTERLOCK. DEVICE ENABLE IF SSW 9 IS ON 

-OPTIONAL- HEAD (CONTROLLED BY SSW 101 
ALIGNMENT BRINGS UP READ, ALLOWS USER TO 

SF.LECT HEAO,AND AIDS IN ALIGNING 
HEADS PER INSTRUCTIONS IN 
MAINTENANCE MANUAL 

NOT USED 

-OPTIONAL- ( CONTROLlf.O 6V SSW 12 ) 
WRITE HOME ADDRESS ALLOWS USER TO WRITE HA ON ANY 

ONE CYLINDER · 

-OPTIONAL- C CONTROLLED BY SSW ll I 
INTERCHANGEABILITY CHECKS INTERCHANGEABILITY 

BETWEEN FILE DRIVES 

-OPTIONAL- PHYS (CONTROLLED BY SSW 14t 
DR LOGGING CHECKS LOGGING OF PHYS 

DR ADDRESS IN SNS BYTE 4 

O~SCRIPTlON OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE 01AGNOSTIC PROGRAM FOA THE 360 SYSTEM 

DESCRIPTION Of 231~ FlLE DRIVE DIAGNOSTIC TEST 

z. PREREQUISITES 

·2.1 PROGRAM REQUIREMENTS. 
· -DIAGNPSTIC MONITOR PROGRAM WITH AT LEAST THE FACILITY OF OMA~. 

2e2 EQUIPMENT. REQUIREMENTS. 
-CPU WITH THE STANDARD INSTRUCTION SET, COMPLETELY OPERATIVE. 
-HARD COPY OUTPUT DEVICE 
-~ETHOD Of LOADING PROGRA~ 
-CHANNEL WHICH IS CO~PLETELY OPERATIVE 
-2314 FILE CONTROL UNIT 

·-2314 DISK FILE DRIVE WHICH Will POWER-ON SEEK COARECTLV 
-CE PACK OR SCRATCH PACK WITH HOME ADDRESSES 

•• NOTE~ UTILITY PROGRAM FFfl,CE PACK INITIALIZER, WRITES HOME 
ADDRESSES. DO NOT use Fff l UNLESS SUBSYSTEM IS COMPLETELY 
OPERATIONAL , AND THEN ONLY WHEN HOME ADDRESSES ARE HOT 
~~READY PRESENT. 

** NOTE- If THE TWO CHANNEL SWITCH FEATURE IS ON CONTROL 
UNIT OJ S.ABL E THE -INTERFACE NOT BEING USED. 

J. use PROCEDURE. 

).1 PROGRAM LOADING. 

l . 

l.SElECT ONE ACCESS TO BE TESTED. 
' 

THIS PROGRAM IS MOST EFFECTIVE WHEN RUN ON ONE ACCESS AT A TIME. 
ON MULTIPLE FILE SYSTEMS, . 
INSTRUCT OM TO RUN THIS PROGRAM ON THE DESIRED FILE ACCESS. 

A. DMl<"t AHO OMA4CMOOlOJ ,use ONE UDT CARD FOR ADDRESS PLUG -o-. 
ARRANGE THE PLUG SO THAT THE -o- PLUG Will BE IN THE DESIRED 
f llE DRIVE. THIS Will BE THE DRIVE THAT IS TESTED. 

TO TEST ANOTHER FILE DRIVE MOVE THE DISK PACK ANO PLUG 
TO THE OTHER DRIVE. 

CINSTR~CTIONS FOR PUNCHING UDT CARDS ARE IN THE USERS GUIDE.) 

e.OMA8 AND ALL OTHER OM•s.- USE PROCEDURE DESCRIBED ABOVEt OR 
USE INPUT MESSAGE TO SPECIFY ONE ACCESS FROM THE CONSOLE 
AFTER DH IS LOADED AS DESCRIBED IN THE USERS GUIDE. 

2.PROCEED WITH STANDARD OM LOADING. 

., .. 

© 

PART NO. 2718JZJ 
PAGE NO. 0002~ 

) ~f; DESCRIPTt~N OF 2314 FIL~ ORIVE DIAGNOSTIC TEST· 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM · 

DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST 

.. ' 

. 3.2 PROGRAM OPERATION • 

leSECTIONS F68A-F680 SHOULD BE RUN ON ALL FIL~· DRIVES.· 
. , .. 

2.INSTALL CE PACK OR SCRATCH PACK WITH HOME· ADDRESSES ON ACCESS TO BE 
TESTED • 

3.SECTJON SENSE SWITCHES. INORMAL RU~, WITH ALL SWITCHES Offt GIVES 
ERROR PRJNTOUTS1STOP ON ERROR, ANO BYPASS OPTIONAL ROUTINFS • 

THE PROGRAM SECTION SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE 
SWITCH BYTES IN THE PROGRAM SECTION PREFACE. THE CHARACTER •X• 
REPRESENTS THE RELOCATION FACTOR CONTAINED IN BASE REGISTER 15 
DURING EXECUTION TIME. BITS ARE ZERO WHEN OFF ANO ONE WHEN ON • 

SECTIDN 
SWITCH STATUS FUNCTION 

0 OFF .DO NOT LOOP 
ON TIGHT LOOP ON START 1/0,TEST 1/0 • 

l OFF DO NOT LOOP 

·2 

3 

It 

5 

6 

1 

8 

q 

10 

12 

13 

1,. 

ON .LOOP ON ERROR OR ENTER SCOPE LOOP 
ANO RYPASS HALTS • 

OFF 00 NOT LOOP 
ON LOOP IN START 1/0 SUBROUTINE • 

OFF PROCEED TO NEXT ROUTINE. 
ON LOOP IN ROUTINE • 

OFF NOT USED 
ON NOT USED 

OFF HALT AFTER PRINTING ERROR NUMBER. 
ON PROCEED AFTER ERROR PRINTOUT • 

OFF AYPASS PRINTING ROUTINE TITLES. 
ON PRINT ROUTINE TITLE~ • 

Off 00 NOT PRINT CORRFCT RF.SULTS 
ON PR I NT COttR EC T tu: 5Ul TS 

OFF RETRY SIO TIO IN SIO SUBROUTINE. 
ON EXIT SIO SUBROUTINE ISVC X'D6'8 

OFF BYPASS ROUTNS 2 THRU 6 f F680) 
ON RUN OPTIONAL ROUTNS 2 THRU 6 

OFF BYPASS OPTIONAL ROUTINE 7,CF680) 
ON RUN HEAD ALIGNMENT ROUTINE 

OFF BYPASS O~TJONAL ROUTINE 9, F680 
ON RUN WRITE HA ON ANY CYLINDER 

OFF BYPASS OPTIONAL ROUTINE A 
ON RUN INTERCHANGEABILITY ROUTINE 

OFF BYPASS OPTIONAL ROUTINE'S 
ON RUN PHYS DR LOGGING ROUTINE 

BYTE BIT 

X004 0 

X004 l 

XOOlt 2 

)(00't 3 

X004 4 

KOO't 5 

XOOlt 6 

)(004 1 

)(00, 0 

)(005 1 

)(005. 2 

X005 It 

)(005 5 

X005 6 

. DESCAIPTJON OF 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
EC NO. 
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416146 . 416146A 420836 420662 4Z0664 424104 

'~ 

PART NO. 221832! 
PAGE NO. 0003 

p 

PROG. 10 F68A•• 
PAGE NO. 0003 



................ --..., . ......r._. ______ ""f"'"".., ...... ._ ..... ._ ....... _.. 
--!"~ -

) 

) 

) 

) 

) 

) 

) 

'. 

IBM MAINTENANCE DIAGNOSTIC· PROGRAM fOA THE 360 

DESCR PTJON OF 2314 FILE DRIVE DIAGNOSTIC TEST 

, • ~ :-1. 

3. TO RUN OPTIONAL ROUTINES IN SECTION f68D, SET SECTION SENSE SWITCHES 
9,10,12,11,.CIRELOAO SECTION 3 CF6801 IF TEST HAS TE~MINATED.11 

•• NOTE- THIS PROGRAM IS DESIGNED TO BE MOST EFFECTIVE WHfN RUNNING 
UNOfR -HALT AFTER ERROR PRINTOUT-. If USER WISHES TO BYPASS THESE 
HALTS,SECTION SENSE SW. 5 MUST BE TURNED ON. . 

' 

·' 
~- ' .. _ 

.~· ,·•·, 

.. 

-, 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST . . 

DATE 
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IBM MAINTENANCE OIAGNO~TIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

3.3 PROGRAM HALTS • 

BESIDES THE NORMAL HALT AFTER ERROR DESCRIBED ABOVE, THERE ARE SEVERAL 
ERROR CONDITIONS INWHICH THE PROGRAM CANNOT CONTINUE.CEKAMPLEt ACCESS 
NOT REAOY,HANG UP RUSY,ETC.) THE ERROR MESSAGE Will IDENTIFY SUCH 
CONDITIONS • 

3.~ PR-OGRA~ TEPMINATION. 

l.END OF NORMAL TEST. (F68A THROUCH F680) 
TEST ENDS WITH OM -T- STATEMENT AFTER F6BO HAS BEEN READ IN ANO 
PROGRAM DETERMINES THAT NO OPTIONAL ROUTINES ARE TO BE RUN. 
-ENO OF NORMAL TEST- MESSAGE IS PRINTED IF SSW 6 IPRINT TITLES9 IS ON 

Z.OPTIDNAL ROUTINES. CF680) 

SECTION 3 CF6BOJ 'TERMINATES WITH OM CTI STATEMENT • 

4.o PRJNTou·rs 

~91 MESSAGE FORMATS 

A. ERROR MESSAGES 

THE PRIMARY MESSAGE FROM THIS PROGRAM IS AN ERROR NUMBER • 
THE PURPOSE OF THE NUMBER IS TO REFER THE USER TO A DESCRIPTION OF THE 
ERROR CONDITION IN THIS DOCUMENT. (SECTION 4e2'1 THE ERROR DESCRIPTION 
PROVIDES DIAGNOSTIC JNFORMATION ABOUT THE ER~OR AND SCOPE LOOP OPTIONS • 

ERROR NUMBER FORMAT 

le SIO,TJO,SENSE l/01ERRORS--

•• ER XX ERROR ON SIO,SECllON s, ROUTINE R, UNIT CUU AORS AAAAAA 

2. ERR~R NUMBER WITH MESSAGE. 

•• ER SRXX •••••MESSAGE•••••• UNIT CUU AORS AAAAAA 

3. NORMAL ERROR NUMBER PRINTOUT. 

** ER SRXX UNIT CUU . AORS AAAAAA 

4. THE SECOND LINE OF'AN ERROR PRINTOUT GIVES VARIABLE DATA ON MACHINE 
CONO IT IONS • 

CAW KKKKKK CSW VY YYYYYY VY VY YYVY 

5.EXPLANATJON OF CHARACTORS-

S SEtTION NUM8FR 
R ROUTINE NUMAER 

~X SEQUENTIAL ERROR NUMBER WITHIN EACH ROUTINE 
CUU CHANNEL ANO OEVICE ADDRESS IN HEK 
A•A ADDRESS OF ERROR BRANCH + LINK INSTRUCTION IN LISTING 
K•K CHANN~L AObRESS WORO FOR THE CCW CHAIN 
Y•Y CHANNEL STATUS WORD IN HEX 

·e. REFERENCE STATEMENTS. ,COPTIONAL ROUTINES' ONLYt 

--SE:E REF A-• 

THESE STATEME"4TS O.JRECT THE USER TO PROCEDURAL INSTRUCTIONS FOR 
OPERATING THE OPTIONAL ROUTINES. THE REFERENCES ARE JN ALPHABETICAL 
ORDER IN THE BACK OF THIS WRITEUP. (SECTION 4.3 • 

. DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
EC NO. 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE' DIAGNOSTIC TEST 

. ' 

4.2 ERROR NUMBER DESCRIPTIONS 

01 - CONDITION CODE 1 ON TEST 1/0 ISECTION •x•, ROUTINE •X•I, 

A CONDITION CODE 1 WAS DETECTED ON THE TEST 1/0 WHICH WAS 
PERFORMED AT THE BEGINNING Of THE START 1/0 SU8ROUT1NE. THE -~~ 

. 

SECTION ANO ROUTINE BEING. EXlCUTfO WHEN THIS JEST 1/0 WAS ISSUED. 
IS PRINTED OUT. . 

., 
Dl~GNOSTIC J~RMATION• 

CONDITION CODE l INDICATES THAT STATUS WAS STORED BECAUSE OF SOME 
ERROR CONDITION. EXAMINE CSW ANO SENSE DATA IN ERROR PRINTOUT. 
CAW PRINTOUT INDICATES PREVIOUS COMMAND CHAIN. ALSO DETERMINE 
WHAT ROUTINE WAS BEING EXECUTED WHEN FAILURE OCCUREO. 

; 

- USER OPTIONS-

1. SECTION ANO ROUTINE BEING.EXECUTED WHEN FAILURE OCCU~ED IS 
PRINTED WITH ERROR. TO LOOP THIS ROUTINE, TURN ON SECTION 
SENSE SW. 3. 

2. TURN ON SECTION SENSE SW -o- FOR A TIGHT LOOP ON TEST 10 
COMMAND. CSCOPE LOOP) 

3. TURN ON SECTION SENSE SW. 2 TO LOOP IN SIO SUBROUTINE, 
CONTINUOUSLY CHECKING FOR CONDITION CODE ERRORS. 

4. TO CONTINUE PROGRAM, TURN.ON SECTION SENSE SW 8. PROGRAM 
WILL BRANCH TO BEGINNING OF NEXT ROUTINE. 

02 ~.CONDITION CODE 2 ON TEST 1/0 CSECTION XX ROUTINE XXI 
' 

A CONDITION CODE 2 WAS DETECTED ON THE TEST 1/0 AT THE BEGINNING 
OF THE START 1/0 StiBROUTINE. THE SECTION AND ROUTINE· NUMBER OF 
THE ROUTINE BEING EXECUTED WHEN THIS START 10 WA$ ISSUED IS 
PIH NTED OUT• 

~ DIAGNOSTIC INFORMATION 

CONDITION CODE 2 INDICATES CHANNEL OR SUBCHANNEL BUSY. INDICATES 
HISSING DEVICE ENO ON PREVIOUS OPERATION. CAW PRINTOUT INDICATES 
PREVIOUSLY EXECUTED COMMAND CHAIN. 

• - USER OPTIONS-

USER SHOULD 00 A PSW RESTART TO CLEAR BUSY CHANNEL. 
ERROR 01 OPTIONS ALSO AVAILABLE. 

OJ .. CONOtTION CODE l ON TEST 1/0 (SECTION x,' ROUTINE x.1 

A CONDITION CODE 3, INOT OPERATIONAL), WAS DETECTED ON THE TEST 
1/0 AT THE BEGINNING Of THE START 1/0 SUBROUTINE. THE SECTION 
ANO ROUTINE NOS. OF THE ROUTINE BEING EXECUTED WHEN THIS TIO WAS 
ISSUED IS PRINTED OUT. 

~ DIAGNOSTIC INFORMATION-
. 

CONDITION CODE 3 INDICATES THE 1/0 UNIT IS INOPERATIVE. 11.e. -
CHANNEL RECEIVED SELECT IN AS A RESPONSE TO SELECT - OUT.I 
EXAMPLE, UNIT ADDRESS WAS NOT RECOGNIZED, 2314 NOT RUNNING, OR 
HUNG-UP. 

- USER OPTIONS-

SAME AS ER. 01 I 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 
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l8M MAlNTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYS~EM 

' 
DESCRIPTION Of 231't File DRIVE DIAGNOSTIC. Tf.ST 

11 - CONDITION CODE 1 ON START 1/0 (SECTION Xt ROUTIN~ Xt 

. CONDITION CODE 1 WAS DETECTED ON START l/O. SAME AS ERROR 01 
EXCEPT ERROR OCCURRED ON START 1/0 RATHER THAN TEST 110 • 

~ 

- DIAGNOSTIC INFORMATION-

1. MOST CONDITION CODE ERRORS SHOULD SHOW UP IN ROUTINE lt 
CHANNEL STATUS TEST, ANO IN THE TIO AT THE BEGINNING OF THIS 
START 1/0 SUBROUTINE •. THIS ERROR PRINT OUT, If THE ONLY 
ERROR NUMBER, SUGGESTS COMMAND REJECT, OR INTERMITTENT 
CONTROL UNIT TROUBLE. 

2. IF END OF CYLINDER BIT IS ON, CHECK FILE BUS. 1 • 

- USER OPTIONS-

SAME AS ERROR NO. 01 

12 - CONOITICN CODE 2 ON START 1/0 

CHANNEL OR SUBCHANNEL BUSY WAS DETECTED IN THE START 1/0 
SUBROUTINE • 

- DIAGNOSTIC INFO~MATION-

SOLIO CONDITION CODE 2 ERRORS SHOULD BE DETECTED IN ROUTINE le 
TEST CHANNEL STATUS, OR AT ERROR oz, TEST 1/0. IF THIS ERROR 
OCCURS AT ANY OTHER Tl.MEt SUSPECT INTERMITTENT ERROR. CC2 
SUGGESTS PREVIOUS OPERATION WAS NOT COMPLETED. CAW PRINTOUT 
INDICATES PREVIOUSLY EXECUTED COMMAND CHAIN • 

- USER OPTIONS-

SAME AS ERROR 01 • 

13 - CONDITION CODE 3 ON START l/0 

NOT OPERATIONAL WAS DETECTED WHILE IN THE START 1/0 SUBROUTINE • 

- DIAGNOSTIC INFORMATION-

SOLJD CC 3 ERRORS SHOULD BE DETECTEP IN ROUTINE 1, TEST CHANNEL, 
OR SHOW UP AS ERROR 03 IN TEST l/O. IF THIS ERROA OCCURS AT ANV 
OTHER ROUTINE, SUSPECT INTE~MITTENT FAILURE • 

· • USER OPTIONS-

SAME AS ERROR 01 • 

Zl • CONDITION CODE 1 ON SENSE· 1/0 

. PROGRAM DETECTEti UNIT CHECK ON A SENSE i10 IN THE SENSE 1/0 
SUBROUTINE. TEST 1/0 AND START 1/0 HAVE ALREADY BEEN TESTED. 
SHOULD NOT GET THIS ERROR EXCEPT ON INTERMITTENT FAILURES. THE 
SECTION AND ROUTINE BEING EXECUTED WHEN ERROR OCCUREO IS PRINTED 
WITH ERROR NUMBER. EXAMINE ACCUMULATED ·STATUS DATA JN CSW FOR 
CLUES TO FAILURES • 

- USER OPTIONS-

SAME AS ERROR 01 

Dl:SCRIPTION OF 2314 FILE .DRIVE DIAGNOSTIC TEST 

DATE 
ec No. 

l6MAY66 30JUN66 30SEP66 15FEB68 15NOV68 26APR69 
.416146 416146A 420836 420662 420664 424104 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 

OESCRIPJION OF 2ll't Fil~ DRIVE DIAGNOSTIC TEST 

22 - CONDITION CODE 2 ON~IENSE 1/0. 

Pr-OGRAM EXECUTED A SEt4SE 1/0 ANO GOT A BUSY.· CONDIT ION. 
PRINTOUT GIVES SECTION ANO ROUTINE BUNG. EXECUTED WHEN THIS ERROR 
OCCURED. · . 

- DIAGNOSTIC INFORMATION-

OETERMINE WHY CONTROL UNIT WENT BUSY. SHOULD BE RELATED TO 
ROUTINE BEING EXECUTED. CAW PRINTOUT INDICATES PREVIOUSLY 
EXECUTED COMMAND CHAIN. 

- USER OPTJONS-

1. USER SHOULD DO A PSW RESTART TO CLEAR BUSY CONDITION-
2. CONTROL UNIT HUNG ·up - PROBABLY CAN•T LOOP, SO CONTINUE OFF 

LINE. I 

3. TRY TURNING SECTIOt4 SWITCH 3 ON TO LOOP IN ROUTINE. RESETt 
START-START. WILL RESTART "T BEGINNING OF SECTION. 

- ~ ·. 

~. ~ .-~.t~- < ~-

L · .: · JJ ~ ,·· • CONDI TJON CODE 3 ON SENSE 110 -; ·. 
L '.: 

... -' 

i. 

NOT OPERATIONAL ON SENse·· 1.JtJ '.•-::_ 

0101 • CONDITION CODE 1 ON A TEST CHANNEL COMMAND 

THE.FIRST COMMAND IN THIS DIAGNOSTIC PROGRAM IS A TEST CHANNEL TO 
DETERMINE THAT THE CHANNEL IS AVAILABLE. A CONDITION CODE 1 WAS 
DETECTED ON THE FIRST TF.ST CHANNEL COMMAND. THE PROGRAM EXECUTED · 
A TEST 1/0 TO CLEAR THE INTERRUPT CONDITIONS AND THEN RETRIED THE 
TEST CHANNEL COMMAND. THE CONDITION CODE l CONDITION WAS STILL, 
PRES~NT. 

· - ~ DIAGNOSTIC JNFORHATION -

THE CHANNEL MUST UE CLEARED OF PENDING INTERRUPTIONS BEFORE ANY 
OTHER COMMANDS MAY BE EXECUTED. 

• USER OPTIONS -

l. · TRY SYSTEM RESET. START, START. THIS WILL RESTART THIS 
. ROUTINE FROM THE BEGINNING ANO MAY CLEAR THE INTERUPT. 

z. TO LO~P ON TEST CHANNEL COMMAND, TURN ON SECTION SENSE SWITCH 
o. 

1. TO LOOP IN ROUTINE, TESTING FOR CC 0 AFTER TEST CHANNEL 
COMMAND, TURN ON SECTIC:JN SENSE SWITCH l. 

0.02 - CONDITION CODE Z-ON TEST CH~NNEL COMMAND 

SAME AS ERROR 0101 EXCEPT CC• 2t SUBCHANNEL OR· CHANNEL BUSY. 
NEVER RECEIVED DEVICE END FROM PREVIOUS 'COMMAND • 

. - USER OPTIONS -

SAME AS ER. 0101 

. , 

'"" 
1 

DESCRIPTION OF 2314 FJ~E ORIVE DIAGNOSTIC TE$T 
'· 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM fOR THE 360· SYSTEM 

DESCRIPTION OF 2314 FILE DRl~E DIAGNOSTIC TEST 

0103 - CONDITION CODE 3 ON A TEST CHANNEL COMMAND,. 

THE FIRST OPERATION ATTEMPTED IN THIS DIAGNOSTIC 1$ A TEST 
CHANNEL TO DETERMINE THAT THE CHANNEL IS AVAILABLE. CONDITION 
CODE 3 WAS DETECTED, INDICATING CHANNEL IS NOT OPERATIONAL • 

DIAGNOSTIC INFORMATION -

CHANNEL IS NOT OPERATIONAL • 

-·useR OPTIONS -

1. TO LOOP ON THE TEST CHANNEL COMMAND, TURN ON SECTION SENSE 
SWITCH O. 

2. TO lOOP ROUTINE, TESTING FOR CC=Ot TURN ON SECTION SENSE 
SWITCH 3 • 

3. TRY SYSTEM RESET, START-START - PROGRAM Will RERUN FROM 
BEGINNING OF ROUTINE • 

1
. 0201 - CONDITION CODE l ON TEST 1/0 BUT NO UNIT CHECK 

I 

1. 
I 

PROGRAM ATTEMPTED A TEST 1/0 AND RECEIVED A CONDITION CODE l • 
UNIT CHECK WAS NOT ser, BUT CHANNEL STATUS WAS STORED. 

- DIAGNOSTIC INFORMATION -

EXAMINE CHANNEL STATUS DATA TO DETERMINE WHICH STATUS BIT CAUSED 
THE CONDITION CODE 1 • 

.- USER.OPTIONS -

l. TO LOOP ON TEST 1/0 COMMAND, TURN ON SECTION SENSE SWITCH o • 
2. TO LOOP ROUTINE, TESTING FOR CC O, TURN ON SECTION SENSE 

SWITCH 3 • 

0202 - CHA~NEl OR SUBCHANNELS BUSY ON TEST 1/0 

PROGRAM RECEIVED A CONDITION CODE 2 ON A TEST 1/0 COMMAND. 

DIAGNOSTIC INFORMATION -

SUSPECT SOME PREVIOUS OPERATION WAS NOT COMPLETED. 
SOLID CONDITION CODE ERRORS SHOULD NOT SHOW UP HERE. SUS,ECT 
INTERMITTENT ERROR. CUNLESS OTHER ERROR NUMBERS ARE ALSO PRINTED 

- USER OPTIONS-

1. TURN ON SECTION SENSE SWITCH o. PROGRAM WILL LOOP ON TIO 
COMMAND. 

2. TO LOOP IN ROUTINE TESTING FOR CORRECT CONDITION CODE CCC Ott 
TURN ON SECTION SENSE SWITCH 3 • 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
i"· . 

DATE 
EC NO. 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

020J.- ACCESS NOT DPERATJONAL 

PROGRAM RECEIVED A CONDUION CODE 3 ON A TEST IOt INDICATING 
ADDR~SS ON CHANNEL WAS NOT RECOGNIZED. CHANNEL RECEIVED-SELECT 
IN- IN-RESPONSE TO ~SELECT OUT-. 

.. - DIAGNOSTIC INFORMATION -

1. SUSPECT WRONG CONTROL UNIT ADDRESS. 
2. CONTROL UNIT c.E. SWITCH ON ~ce-
3. CONTROL UNIT METER SWITCH ON DISABLE. 
4. COVER INTERLOCK SWITCH. 

- USER OPT IONS -

l. TURN ON SECTION SENSE SWITCH l TO LOOP IN ROUTINE TESTING FOR 
. FOR CORRECT CONDITION CODE CCC oa. . 

. 0204 ~ UNSAFE CONDITION -

PROGRAM ATTEMPTED A TF.ST 1/0 COMMAND AND RECEIVED A CONDITION 
CODE OF l AND UNIT CHECK ON. PROGRAM THEN ISSUED A SEN$E COMMAND 
AND DETERMINED THAT UNSAFE 811 WAS ON. 

, . -·DIAGNOSTIC INFO~MATION -

MUST DETERMINE WHAT UNSAFE CONDITION EXISTS. SEE SAFTY CIRCUITS 
OR TRUBLE SHOOTING PROCEDURE IN MAINTENANCE "ANUAl 

~- USER OPTIONS -

1. GO OFF LINE AND DETERMINE CAUSE OF UNSAFE CONDITION. 
2. JUMPER OFF SELEC.T LOCK AND LOOP BV TURNING ON SECTION SENSE SW 3 

LOOP ROUTINE. . 
3. JUMPER OFF SEl.ECT LOCK A.ND RESTART SECTlpN. CRESET,START,STARTJ 

. 0205 - f ILE NOT ON LI NE 

PROGRAM ATTEMPTED A TEST 1/0 COMMAND ANO RECEIVED A CONDITION 
CODE 1 WITH UNIT CHECK ON. 
PROGRAM THEN PERFORMED A SENSE 10 AND DETERMINED THAT -ON LlNE-

·BIT IS Off ANO INTERVENTION REQUIRED BIT JS ON. .·. 

- DIAGNOSTIC INFORMATION -

1. SUSPECT POWER ON SEQUENCE IS NOT FUNCTIONING CORRECTLY. SEE 
POWER ON SEEK FLOW CHART. 

NOTE- HEACS EXTENDED SWITCH TRANSFER GEN!RATES ON LINE SIGNAL TO 
CONTROL UNIT• 
2. CHECK FILE METER SWITCHES NOT ON OIS~8LE 
2. NOT GETTING MOD SELECT TO FILE 

~ USER OPTIONS -

1. 
2. 

i. 

TURN ON SECTION SENSE SW. 0 FOR TJGHT LOOP Qttf· TEST 1/0 
TURN ON SECTION SENSE SW. 1 TO LOOP ON ERROR CINCLUDING TEST 
FOR CONDITION COOEt 
TURN ON S~CTION SENSE SWITCH l TO LOOP IN ~OUTJNE. 

. OE$CRIPTION OF 231'9 FILE DRIVE DIAGNOSTIC TEST 

PATE 
· . EC ND. 

l6MAY66 
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IBM MAINT~NANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 231~ FILE ORJVE DIAGNOSTIC TEST 

0206 - FILE BUSY -

PROGRAM ATTEMPTED A TEST 1/0 COMMAND ANO RECEIVED A CONDlrlON 
CODE 1 WITH UNIT CHECK ON. SENSE DATA INDICATES THAT FILE IS ON 
LINE AND BUSY • 

- DIAGNOSTIC INFO~MATION -

SUSPECT POWER ON SEEK SEQUENCE 
l. CYL PULSES 
2. DE1ENT IN SIGNAL 
REFER TO POWER ON SEEK FLOW CHART 

- USER OPTIONS -

SAME AS ER• 0205 

0201 - UNSELECTED FJLE STATUS -

PROGRAM.ATTE~PTEO A TEST 1/0 COMMAND AND RECflVEO A CO~DITION 
CODE 1 WITH UNIT CHECK ON. PROGRAM THEN ISSUED A SENSE 1/0 ANO 
SENSE DATA INDICATES THAT FILE IS ON LINE, REAOV, BUT UNSELECTED 
STATUS BIT IS ON. 

- DIAGNOSTIC INFORMATION -

SOME UNSELECTED ACCESS HAS A FILE SAFETY CFSI LINE-UP- TO THE 
CONTROL UNIT • 
t. SOLID MOO SELECT 
2. SOLID SELECTED READY 
3. SOLID SELECTED ENO Of CVL • 

• USERS OPTIONS -

1. SYSTEM RESET ANO EXAMINE -FS- LINES TO DETERMINE WHICH ACCESS 
LINE IS INCORRECT. 

2. TURN ON SECTION SENSE SWITCH 0 FOR SCOPE LOOP ON T 1/0 
3. TURN ON SECTION SENSE SWITCH 1 TO LOOP ON ERROR CTIO ANO 

CHECK FOR CC 0) 

0208 - UNIT CHECK ON TEST 1/0 

PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COMMAND ANO ISSUED A 
SENSE COM~ANO. PROGRAM HAS DETERMINED THAT UNIT CHECK WAS NOT 
CAUSED BY UNSAFE, NOT ON LINE, NOT READY, OR UNSELECTED STATUS. 
THUS, SOME OTHER CONDITION CAUSED THE UNIT CHECK. 

- DIAGNOSTIC INFORMATION -

l. SUSPECT SEEK INCOMPLETE, BUSS OUT PARITY, OR SEEK CHECK. BIT 
SHOULD SHOW UP IN SENSE DATA PRINTED WITH ERROR TYPEOUT. 

- USER OPTIONS -

le SAME AS ER. 0205 
2. TRY TURNING FILE DRIVE OFF -ON AND PSW RESTART 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

DATE 
ec No. 

16MAY66 30JUN66 30SEP66 15FE868 
416146 416146A 420836 420662 
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JIM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SVST~M 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

0209 - CONDITION CODE 1 BUT NO C~ANNEL STATUS. 

PROGRAM RECEIVED A CONDITION CODE 1 ON A'tEST 1/0, BUT NO CHANNEL 
STATUS WAS STOREDt NO UNIT CHECK_OCCURED, AND CONTROL UNIT IS NOT 
BUSY. 

- DIAGNOSTIC INFORMATION -

2. COULD HAVE GOTTEN AN UNEXPECTED DEVICE END, IF USER POWERED 
OFF-ON THE FILE CDETENT CAUSES DEVICE EN~) 

l. POSSIBLY LOOSING READY AT FILE DRIVE WITH A ~.Ol.ID FILE BUS 

• USER OPTIONS -
0 

l. TRY STARTING TEST OVER, LEAVE FILE DRIVE ON. If SAME FAil.URE 
OC~URS, DETERMINE WHY CONTROL UNIT IS HANGING IN LOOP OR WHY DRI 
LOOSING READY. 

2. OPTlONAl-1CQPE LOOPSt SAME AS ERROR 0205. 

0210 - UNE~PECTED END OF CYLINDER -

PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COMMAND ANO 
OETE~MINEO T~AT ENO OF CYL. BIT IS ON. 

•· - DIAGNOSTIC JNFORMATJON -

l. SUSPECT ERRONEOUS END OF CYLINDER FROM FILE aus 4 
z. NO HAR RESET IF THIS ERROR·OCCURS ON 2ND TIME THROUGH THIS 

SECTION 

- USER OPTIONS -

SAME AS ERROR 0205 

0211 - CONTROL UNIT HUNG UP BUSY 

PROGRAM RECEIVED A CONDITION cooe 1 ON A TEST 1/0 WITH CONTROL 
UNIT BUSY ISTATUS MODIFIER AND BUSY IN csw.J 

DIAGNOSTIC INFORMA:T JON -

1. NO MOO SELECT 
2. SOLID CONTROL UNIT BUSY 
3. IF -2- CH sw,OTHER INTERFACE HAS cnNTROL UNIT.' 

·~ USER OPTIONS -

SAME AS ERROR 0205 

0301 - CHANL. STATUS OR UNIT CHECK ON NO OP COMMAND 

PROGRAM EXECUTED A NO OP COMMAND AND DEtECTEO ERROR STATUS OR 
UNIT CHECK 

- DIAGNOSTIC INFORMATION -

l. If ENO OF CYLINDER BIT ON, CHECK FOR SOLID FILE 8US 7. 
2. OTHERWISE, EXAMINE SENSE DATA TO DETERMINE CAUSE OF STATUS OR -

UNIT CHECK. 

use~s OPTIONS -

-··· - ! 

l. TO LOOP ON START 1/0, TURN ON SECTION SENSE SWITCH Oe 
2. TO LOOP IN NO-OP ROUTINt TURN ON SECTION SENSE. SWITCH 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
EC NO. 

l6HAV66 30JUN66 30SEP66 15FE868 15NOV68 -- 26APR69 _ 
416146 416146A 420836 420662 420664 424104 -
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IBM M~INTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

0302 - NO CHANL OR DEVICE ENO ON NO-OP. COMMAND 

PROGRA~ ATTEMPTED A NO-OP COMMAND BUT DID NOT RECEIVE CHNL ANO 
DEVICE END IN THE CHANNEL STATUS WORD. 

- DIAGNOSTIC INFORMATION -

1. POSSIBLE CONTROL UNIT TROUBLE 

- USER OPTIONS -

SAHE AS ERROR 0301 

0303 - CONDITION O, 2t OR 3 ON NO-OP COMMAND. 

PROGRAM EXECUTED A NO-OP COMMAND ANO DETECTED INCORRECT CONDlllON 
CODE. (SHOULD GET CCll 

- DIAGNOSTIC INFORMATION -

1. POSSIBLE SOLID FILE BUS 7 

- USER OPTIONS -

SAME AS ERROR 0301 

0401 - CHANNEL STATUS OR UNIT CHECK ON SENSE COMMAND 

PROGRAM ISSUED A SENSE COMMAND AND SOME CHANNEL STATUS BIT OR 
UNIT CHECK WAS SET, 

- DIAGNOSTIC tNFORMATION -

EXAMINE CHANNEL STATUS TO DETERMINE WHICH CHECK BIT IS ON, 
CDEFINITION CHART AT PARAGRAPH 6ell IF THIS IS THE ONLY ERROR 
NUMBER PRINTEOt SUSPECT INTfRMITTENT TROUBLE. 

- USER OPTIONS -

le TO LOOP ON SENSE 1/0 COMMAND, TURN ON SECTION SENSE SWITCH 3~ 

0403 - NO CHANL OR DEVICE ENO ON SENSE COMMAND 

COULD BE A CHANNEL PROBLEM • 
CSERVICE JN, SERVICE OUT AREA) 
THIS COMMAND I~ THE FIRST ATTEMPT TO TRANSFER BYTES FROM CONTROL 
UNIT ON SERVICE IN/SERVICE OUT BASIS • 

- USERS OPTlONS-

SAME AS ERROR 0401 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

DATE 
.EC NO. 

16MAY66 30JUN66 30SEP66 15FE868 
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15NOV68 
420664 

26APR69 
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IBM MAINTENANCE Dl~GNOSTIC ?ROGRAM FOR THE 360 SYSTEM 

DESCRIPTION -Of 2314 FILE DRIVE DIAGNO~TIC TEST 

0404 - INCORRECT SENSE ON SE~SE COMMAND 

PROGRAM ISSUED A SENSE COMMAND AND SENSE DATA RECEIVED WAS 
INCORRECT. SENSE DATA SHOULD BE 0-0, 0-0, 0-0t 01000000. 
UNIT CHECK AND CHANl STATUS WERE NOT SET. 

- DIAGNOSTIC INFORMATION -

O~LY ON-LINE BIT SHOULD BE ON JN 
THE SENSE DATA. ANY BITS ON IN THE FIRST 3 SENSE BYTES SHOULD 
TURNED ON UNIT CHECK JN DEVICE STATUS. SUSPECT FAULTY -
INDICATION OF ERROR IN SENSE DATA. 

USER OPTIONS 

SAME AS ERROR 0401 

0501 - HANG UP CONDITION ON READ H A COMMAND 

PROGRAM ATTEMPTED A READ H A COMMAND WHICH CAUSED A HANG UP 
CONDITION IN THE CONTROL UNIT. NO CHECK IS MADE ON THE READ 
OPERATION. CONTROL UNIT ANO FILE WHERE NOT. AVAILABLE TO CHANNEL 
AFTER 2 SECONDS, SO A HANG UP CONDITION IS ASSUMED. 

DIAGNOSTIC INFORMATION -

l. NO PULSES ON INOfX LINE FROM FILE TO CONTROL UNIT 
2. LOOKS LIKE CONTROL UNIT NOT GETTING TO ENDING PROCEDURE IN 

THE MICRO PROGRAM lt.E. NOT SETTING CHANNEL ANO 
DEVICE ENO.) 

- USER OPTIONS -

l. TURN ON SECYION SENSE SWITCH 0 FOR LOOP ON SID-READ HA. 
2. TURN ON SECTION SENSE SW. 3 TO LOOP IN ROUTINE. 

0502 - HANG UP CONDITION ON A CONTROL HEAD SEEK -

PROGRAM ATTEMPTED A HEAD SEEK COMMAND. BUT CONTROL UNIT AND FILE 
010 NOT BECOME AVAILABLE WITHIN 2 SECONDS. NO CHECKING JS MADE 
ON THE SEE~ OPERATION ITSELF. 

- DIAGNOSTIC INFORMATION -

LOOKS LIKE CONTROL UNIT IS NOT GETTING TO ENDING PROCEDURE IN THE 
MICRO PROGRAM. NOT GETTING CONTROL UNIT ENO ANO DEVICE END FROM 
CONTROL UNIT. 

- USER OPTIONS -

l. TO LOOP ON SID-SEEK HHt TURN ON SECTION SENSE SW. Oe 
2. TO LOOP IN ROUTINE, TURN ON SECTION SENSE SW 3. 

0 

DESCRIPTION Of 2314 FILE DRIVE OIAGNOSTIC TEST 

DATE 
EC ND. 
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18~ MAINTENANCE Ol~GNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 231~ FILE DRIVE DIAGNOSTIC TEST 

. '0503 - NO DEVICE E~O ON FIRST CONTROL CVL SEEK 

ON THE FIRST ATTEMPTED CONTROL SEEK, 
HANG UP CONDITION OCCUREO IN CONTROL UNIT. 

• - DIAGNOSTIC INFORMATION -

1. FAILED TO GET DEVICE ENO AFTER A SEEK OP - l!E. NO SEEK STARTt 

2. SOLID RESET TO GATED ATTENTION LATCH c1.e. SOLID SELECT READ 
GATE) 

3. SUSPECT NO GATED ATTENTION 
4. SOLID ATTENTION VIA NO SELECTED READ GATE TO ATTENTION LATCH 

5. NO SELECTED CONTROL TAG. OR SOLID BUS 5 

- use.- OPTIONS -

SAME AS ERROR 0501 

050~ - HANG UP ON ~ECALIBRATE COMMAND 

PROGRAM ATTEMPTED A RETURN TO ZERO SEEK ANO CPU D!D NOT GET 
DEVICE ENO WITH-IN 2 SECONDS • 

- DIAGNOSJIC INFORMATION -

l. SUSPECT RETURN TO 000 
2. FILE BUS 6 
l. LOST FILE READY CNO DETENT MAYBEJ 

- USER OPTIONS -

TRY RUNNING SEEK TEST, (f6BBI IF 1 AND 2 ABOVE DO NOT CORRECT 
FAILURE • 
LOOP OPTIONS AT ERROR 0501 ARE AVAILABLE. 

0505 • LOST READY CN A HEAD SEE~ 

~ROGRAM OETECTE~ LOSS OF READY ON FIRST CONTROL HEAD SEEK • 

• DIAGNOSTIC INFORMATION 

1. SUSPECT NO SET DIFFERENCE DR NO FILE BUS 6 
2. SOLID CONTROL TAG CSHOULD GIVE SELECT LOCKJ 

- USER OPTIONS -

SAME AS ER. 501 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

DATE 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FD" fHE 360 SVSTE~ 

OESCRl~TION Of 2314 FILE DRIVE DIAGNOSTIC TEST · 

0600 - READ HEAD MAP DESCRIPTION -

READ HEAD MAP ERRORS ARE THE RESULT OF THE PROGRAM'S ATTEMPT TD 
READ HA WITH All 20 HEADS. If ANY ERRORS OCCUR, AN EAROR NUMBER 
IS PRINTED OUT FOLLOWED BY THE HEAD MAP. PROGRAM HA~T~ TO ALLOW 
USER TO EXAMINE THE MAP AND CHOOSE AN OPTION TO CONTINUE. 

- EXAMPLE Of HEAD MAP PRINT OUT 

•• ER 06XX cuu AA AA AA 
READ HEAD MAP -
HEAD NUHRER---oo 01 02 03 04 05 06 07 08 09 10 11 12 ••• 18 19 
RO HA RESULT--00 01 02 03 OX NF TX SD US BC SE 11 12 ••• 18 19 
HD Oft HA READ 0000000000 
CSH VY yyyyyy VY VY VVYV SNS B-B B-8 8-8 8-8 
HO Q5 ••• ,··..;.· 

••• 
• ••• 

• •• 
••• 

HO 10 ••• csw ••• 

- EXPLANATION OF MAP SYMBOLS-

OX - ACTUAL HEAD NUMBER FROM HA READ, IWILL EQUAL HEAD NUMBER If 
CORRECTt 

NF - NO RECORD ~OUND ON THIS HEAD 
TX - NO DATA BEING TRANSFERED 
SO - SER/DES CHECK ON THIS HEAD 
US - UNSAFE ON THIS HEAD 
BC - DATA CHECK (BURST CHECK) ON THIS HEAD 
SE - SOME OTHER SENSE ERROR tllKE SEEK CHECKt OR ENO OF CYLINDER) 

THE LINES FOLLOWING THE HEAD MAP PROVIDE THE ACTUAL HOME ADDRESS 
15 BYTES) RECEIVED BY THE CPU, AND THE CSW AND SENSE DATA FOR 
EACH FAILING HEAD. If All HEADS FAIL, ONLY DATA ON HEAD 00 IS 
PRINTED. 

- RE~D IN AREA IN CORE STORAGE IS SET TO HE~ C5'$ BEFORE READ IS 
PERFORMED 

- USER OPTIONS -

1. SCOPE LOOP 
TURN ON SECTION SENSE SW 0 TO LOOP IN SIO READING HA ON THE 
FIRST FAILING HEAO IN THE MAP. 

z. TO LOOP IN ROUTINE, READl~G HA ON All HEADS CHECKING FOR 
ERRORS, TURN ON SECTION SENSE SW 3. . 

le TO LOOP IN ROUTINE, READING HA WITH All HEADS WITHOUT 
CHECKING FOR ERRORS, TURN ON SECTION SENSE SWITCH le 

4. TO CONTINUE·PROGRAM - PRESS INTERRUPT. CWITH ABOVE SWITCHES 
OFF) PROGRAM Will P~OCEEO TO NEXT ROUTINE. 

0601 - ERROR ON REAO HAt NO Rf.CORO FOUND ON All HEADS 

PROGRA~ WAS UNABLE TO READ HA FROM ANY HEAD, ANO THE SENSE DATA 
INDICATES NU HECORO FOUND ON All HEADS. r .. 

- DIAGNOSTIC INFORMATION -

1. NO DATA GETTING FROM FILE TO CONTROL UNIT 
2. SOLID SELECTED INDEX 
3. FILE NOT GETTING READ GATE 
4. OPEN READ COAX. 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM HA!NTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 fllE DRIVE DIAGNOSTIC TEST 

- USER OPTIONS -

SEE ER. NO. 0600 FOR DESCRIPTION OF READ HEAD HAP ANO OPTIONAL 
SCOPE LOOPS 

0602 - ERROR ON READ HA, DATA CHECK (BURST CHECKS) ON ALL HEADS -

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS ANO DETECTED BURST 
CHECK ERRORS ON All HEADS. (INDICATES ALL READ DATA IS BAO) 

- DIAGNOSTIC INFOPMATION -

!. CHFCK THAT HEADS ARE LOADED ANO FLYING AGAINST DISK SURFACE 
2. NO HEAD SELFCT OR SOLID HFAO.OESELECT 
1. O(TfNT LATCH ON SOLIO, OR ACCESS TROUBLE CAUSES ACCESS TO 

LOCATE AT CYL. MINUS 11 COETENT LATCH) CSEE OPTION 2) 
4. OURST CHECK ERRORS SUGGEST CONTROL UNIT SID CLOCKING TROUALE. 

• USER OPTIONS -

1. SEE ERROR NO. 0600 FOR HEAD MAP DESCRIPTION ANO SCOPE LOOPS. 
2. MANUALLY POSITION ACCESS.AT LEGITIMATE CYLINDER 0 OR l ANO 

TURN SECTION SENSE SWITCH 3 ON. IF NO ERRORS, CONTINUE TO 
SEEK TEST. DO NOT 00 A PSW RESTART BECAUSE ACCESS Will 
PR08A8LY RETURN TO CYLINDER -1, 

0603 - ERROR ON RE~O HA, SID CHECK ON All HEADS -

VERY Sl~llAR TO ERROR 0602 
POSSIBLE VFO ADJUSTMENT PROBLEM 

0601t • READ HA ERROR, UNSAFE ON ALL HEADS 

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND DETECTED UNSAFE 
ON ALL HEADS. 

- DIAGNOSTIC INFORMATION -

SUSPECT 

- USER OPTIONS -

SOLID WR ne GATE 
SOLID SEEK READY 

see ER NO. 600 FOR EXPLANATION OF HEAD MAP ANO SCOPE LOOPS. 

( 0605 - ERROR ON READ HA1 DATA CHECK AND NRF ON All HEADS. 

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND RECEIVED NRF ANO/ 
OR DATA C~ECKS ON ALL HEADS 

• DIAGNOSTIC INFORMATION -

1, POSSIBLE NO REAO DATA LINE 
2• SUSPECT NO HOME ADDRESSES ON THIS TRACK 

- USER OPTIONS - SEE ERROR 600 FOR HEAD MAP QESCRIPTION AND SCOPE LOOPS 

0607 - ERROR ON READ HA, UNSAFE ON 19 HEADS -

PROGRAM ATTEMPTED TO READ HA FROM ALL H~AOS AND DETECTED UNSAFE' 
CONDITION ON All BUT ONE HEAD 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
EC NO. 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 3~0 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

.. 

- DIAGNOSTIC INFD~MATION ~ 

NINETEEN UNSAFE.CONDITIONS INDICATE SOLID V SELECT. ·THE HEAD WHICH 
READ CORRECTLY IS THE HEAD SOLIDLY SELECTED. 
CHAR DECODEt 

USER OPT I ON5'.. -

SEE ER. NO. 0600 FOR HEAD MAP OE.SCRIPTlqN AND SCOPE LOOPS, 

0608 - ERROR ON ~E~D ~A - WRONG HEAD SELECTED 

PROGRAM ATTEMPTED TO READ HA FROM .All HEADS. NO MACHINE .ERROR . 
CONDITIONS WERE DETECTED, 8UT HA READ INDICATES THAT HEADS WERE 
NOT SELECTED CORRECTLY. HEAD MAP PRINTED OUT Will SHOW HEAD 
NUMBERS THAT WERE READ DO NOT ALL EQUAL HEAD NUMBER SELECTED. 
EXAMINE PATTERN FOR CLUF.S JO FAILURE. 

- DIAGNOSTIC INFORMATION -

LOOKS LIKE SCME ADDRESS REGISTER BIT FAILING. ISOLID ON DR SOLID 
Off) 
1. SUSPECT HAR - ANO BUS LINES INTO HAR ISUCH AS 

f ILE BUS 4 OR 1 
2. IF SAME HEAD NUMBER LISTED IN ALL 20 HEAD POSITIONS, SUSPECT 

NO SET HEAD lJNE 
3. SOLID HAR RESET CIF HEAD MAP ALL ZEROSa 

- USER OPTIONS -
SEE ERROR NO 0600 FOR HEAD MAP DESCRIPTION ANO SCOPE LOOPS 

0609 - ERROR ON RE~D HA 

PROGRAM ATTEMPTED TO READ HA FROM All HEADS, AND DETECTED ERRORS 
ON SEVERAL HEADS OR 9 SE 1 ERRORS. EXAMINE HEAD MAP ANO DETAILEO 
PRINTOUT FOR ANALYSIS CF TROUBLE. 

DIAGNOSTIC INFORMATION -

1. FAILING HAR .RESET LINE Will CAUSE THIS ERROR IEXAMPLE - NO 
FILE BUS 3 

2. SUSPECT ONE HEAD SELECTED SOLID 
(EXAMPLE - HEAD MAP 
4 5 6 4 5 6 1 12 13 14 15 12 13 14 15 TX TX TX TX 

INDICATES SOLID HEAD 4 SELECTED. . 

- USER OPTIONS -
SAME AS ERROR 0608 

0610 - ERROR ON READ HA, NO RECORD FOUND ON ONE HEAD 

PROGRAM READ HA'S FROM ALL HEADS AND DETECTED A NRF ON ONE HEAD. 
HEAD MAP WILL SHOW WHICH HEAD WAS IN ERROR. A SINGLE ERROR LIKE 
THIS SUGGESTS A PROBLEM COMMON TO THE PART1CUlAR HEAD 

I 

- DIAGNOSTIC INFORMATION -

1. BAD HEAD OR OPEN LINE ON THE FAILING HEAD INDICATED IN MAP 
2. HEAD OUT OF ADJUSTMENT OR LOOSE 

- USER OPTIONS -

·1. SEE ER. NO. 0600 FOR ·oesCRIPTION OF HEAD MAP AND SCOPE LOOPS. 
2. FOR HEAD ALIGNMENT PROBLEMS, RUN OPTIONAL ROUTINE 1 IN 

SECTION 3 t 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 
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IB~ HAlNTENANCE Of AGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 231~ FILE DRIVE DIAGNOSTIC TEST 

0611 - ERROR ON READ HA, DATA (BURST> CHECK ON ONE HEAD 

PROGRA" READ HA FROM All HEADS AND DETECTED A BURST CHECK OH ONE 
HEAD. THE READ HEAD MAP PRINTED OUT Will SHOW WHICH HEAD WAS IN 
ERROR. THIS ERROR SUGGESTS SOMETHING .COMMON TO THE ,ARfJIULAR 
HEAD. 

DIAGNOSTIC INFORMATION -

l. NO HEAD SELECT FOR THIS HEAD 
2. ONE HEAD OUT Of ADJUSTMENT 
3. · LOOSE OR OPEN HEAD PLUG 
4. INTERMITTENT READ ERROR ON THIS HEAD 
5. BAD HEAD (R/W COIL) 

- USER OPTIONS -

l. SEE ER. NO. 0600 FOR DESCRIPTION OF HEAD MAP AND SCOPE LOOPS 
2. NOTE -·OPTIONAL ROUTINE A IN SECTION F6BD IS 

INTERCHANGEABILITY ROUTINE. 
3. NOTE - OPTIONAL ROUTINE 1 IN SECTIO~ F6BO IS TRACKING 

ADJUSTMENT ROUTINE • 

oio1 - UNU CHECK ON RETUHN TO 000 ~F.EK 

PROGRAM ATTEMPTED A RESTORE TO 00 FOllOWEO BV A TEST 1/0 ANO 
UETECTEO A UNIT CHECK • 

- DIAGNOSTIC INFORMATION -

IF THIS IS THE FIRST ERROR NUMBER PRINTED, ASSUME POWER-ON S!EK 
WORKED PROPERLY. PROBLEM.IS THEN RELATED TO RETURN TO 000 SEEK. 
EXAMINE SENSE DATA TQ DETERMINE WHAT SET UNIT CHECK • 

le LOOSING-ON LINE-DURING THE RECALIBRATE COMMAND. 

- USER OPTIONS -

1. TO LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH 3. 

0 
BUSY ON RETURN TO 000 SEEK 

PROGRAM ATTEMPTED A RETURN TO 000 COMMAND, BUT FILE NEVER WENT 
BUSY SEEKING. PROGRAM FAILED TO GET BUSY BIT IN CSW ON TIO AFTER 
RECALIBRATE. 

DIAGNOSTIC INFORMATION -

le SUSPECT NO SEEK START 
2. SUSPECT SOLID SEEK READY 
3. SOLID SELECTED FILE READY 

- USER OPTIONS -

le TO·LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH J. 

;, 
.... 

FILE DRIVE DIAGNOSTIC TEST 
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lBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 

DESCRIPTION Of 2314 FILE ORive DIAGNOSTIC TEST 

01CJ - HANG UP CONDITION O~ RECALIBRATE COMMAND 

.. 

PROGRAM ATTEMPTED A RETURN TO ZERO SEEKJ THE OPERATSON WAS NOT ' 
COMPLETED WITHIN 2 SECONDSt CAUSING A TIME OUT ERROR FROM THE 
STARl 110 SUBROUTINE. UNIT CHECK WAS NOT SET. 

- DIAGNOSTIC INFORMATION -

LOOKS LIKE CONTROL UNIT HANG .UP CONDITION. MICflO-PROGRAM IS NOT GET::-
TO ENDING SEQUENCE CNO DEVICE ANO CHANNEL.END SIGNAl) . 

USER OPTIONS -

1. USER SHOULD 00 A PSW RESTART .TO CLEAR CHANNEL ANO CONTROL 
UNIT. 

2• TO LCOP O~ START l/Ot TURN ON SECTION SENSE SW. o. 
PROGRAM Will LOOP ON RECALIBRATE COMMAND. 
l. TO LOOP ROUllNEt TURN ON SECTION SENSE SWITCH 3~ PROGRAM 
WILL LOOP IN THIS ROUTlNE. 

07Glt - SEEK INCOMPLETE ON ~ECALIBRATE COMMAND 

PROGRAM E.XEtUTEO RECALi BRATE COMMAND AND ACCESS WENT· To· INNER OR 
OUTER CRASH STOP. 

- USER OPTIONS -

SAME AS ER. 0703. 

l . · 0106 - FAILED TO RETURN TO 000 ON RECALIBRATE COMMAND ". 

I 

. ·' 

:· 

) 

) 

) 

' 
) 

) 

' 
) 

j 

PROGRAM ATTEMPTED A RECALIBRATE COMMANO .FOLLOWED BY A READ HAe 
THE HOME ADDRESS READ WAS NOT FOR CYLINDER 000, HEAD OO. NO UNIT 

CHECK ERRORS OCCURRED. 
: ~ . 

- DIAGNOSTIC INFORMATION - t.' 

l • 
2. 

SOLID ON-LINE SIGNAL 
CONTROL TAG LINE O~ FILE BUS 6 

~ USER OPTIONS -

1. 
z. 

TO LOOP IN ROUTINE, TURN ON. SECTION SENSf SWITCH 3. 
TO LOOP ON RECALIBRATE START 1/0, TURN ON SECTION SENSE 
SWITCH o. . . 

. 0101 - UNIT CHECK ON READ HA 

PROGRAM EXECUTED A RECALIBRATE COMMAND AND THEN READ HA TO CHECK 
FOR .CYL. 000 AND UNIT CHECK WAS DETECTED ON THE READ HA COMMAND •. 

DIAGNOSTIC INFORHAflON -

NOTE - ROUTINE 6 TESTS READ HA - CALREAOV COMPLETED) COULD 8& · 
THAT ACCESS OETENTEO AT CYLINDER MINUS l• 

- USER OPTION-$ - . 
' 

SAME AS ERROR 0706 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCR~PTION Of 231~ FILE DRIVE DIAGNOSTIC TEST 

1000 - CONTROL UNIT PARITY CHECK OR HANG-UP 

AN UNEXPECTED CONTR.OL UNIT PAR ITV ERROR OR HANG-UP OCCUREO, 
CAUSING HANG-UP CONDITION WITH CHANNEL NOT CLEARED. PROGRAM 
PRINTS ERROR, CAW ANO CSW • 

- OtAGNOSTIC INFORMATION -

SUGGESTS TROUBLE IS IN CONTROL UNIT • 

- USER OPTIONS -

l. TRY PSW RESTART (RESET, START, START) 
THIS WILL RESTART THE PROGRAM AT THE BEGINNING OF THIS SECTION~ 
2. LOOK FOR ERROR IN CONTROL UNIT • 

JlOO - EXPLANATION Of SEEK MAP -

THE PROGRAM EXECUTES A SERIES OF SELECTIVE CYLINDER SEEKS 
DESIGNED TO TEST ALL-CAR~ AND DIFF. COUNTER BIT POSITIONS FOR ON 
ANO OFF CONDITIONS. THE PARTICULAR HA READ AT THE OETENTEO 
CYLINDER IS ANALYZED BY THE PROGRAH1 AND PARTICULAR ERROR 
CONDITIONS ARE DEDUCED ANO IOENTlFIED BY ERROR NUMBER. EACH 
'ERROR NUMBER IS ACCOMPANIED BY A $EEK MAP • 

- EXAMPLE OF SEEK MAP ERROR P~INT-OUT-

•• ER llXX UNIT CUU, AORS. AAAAAA • 
SEEK MAP --
81 T POSITION-1 2 4 8 16 32 6~ 128 
SEEK RESULTS-OK CON COF DON OOF ERR +l XXX 

(EXAMPLE SHOWS All POSSIBLE MAP CHARACTERS) 

- DEFINITION OF MAP CHARACTERS -

1. OK 
2. CON 
3. COF 
4. DON 
5. OOF 
6. ERR 
1. +1 
8. -1 
9. xxx 

USER OPTIONS -

CAR AND DIF. CNTR. FUNCTIONED PROPERLYt THIS POSITION. 
THIS SIT ON SOLID IN CAR. 
THIS BIT OFF SOLID IN CAR. 
THIS BIT ON SOLID IN DIF. CNTR. 
THIS BIT Off SOLID IN OIF. CNTR. 
SOME OTHER ER. SUCH AS BURST CHECK OR CAN'T READ HA 
ACCESS SEEKED TO WRONG CYL BY +l COVERSHOOTI 
ACCESS SEEKED TO WRONG CYl 8V -1 fUNDERSHOOTt 
CYL ADDRESS SEEKEO - OCCURS WHEN ACCESS WENT TO 
THE WRONG CYLINDER. 

. 
1. FOP SCOPE LOOP ON ERROR CONDITION TURN ON SECTION SENSE SW -1-
RECALl BRATE, SEEK TO FIRST FAILING CYL., RECALIBRATEt SEEK •••) 
THE RECALIBRATE CCW COMMAND CAN BE CHANGED TO A SEEK CYL 000, BY 

.CHANGING COMMAND COQE -ll- TO -07- OR -oe- AT LABEL -CCW5- IN F688 
ROUTINE 1 • 
2. TO LOOP IN THIS ROUTINE CWITH OR WITHOUT ERRORSlt TURN ON 
SECTION SENSE SW l 

1101 - SPECIAL UNIQUE MAP 

PROGRAM DETECTED ERRORS DURING TEST OF CAR AND DIFF. COUNTER • 
EXAMINE MAP FOR UNIQUE PATTERNS LISTED BELOW. 

- DIAGNOSTIC INFORMATION -

SUSPECT INCORRECT GATED CAR OUTPUT 

DESCRIPTION OF 2114 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 fllE DRIVE DIAGNOSTIC TEST 

. 1 •. IF LAST TWO CODES IN MAP • 032 64 THEN INITIAL SEEK LATCH IS NOT 
TURNING ON. . ~ 
2. If· LAST TWO MAP CODES =· 012 ·oK THEN THE INlllAL SK LATCH BLOCK 
TO CAR BITS l,~,16, ANO 6~ IS FAILING. 
3. IF LAST TWO MAP CODES = DK 064 THEN THE INITIAL SK LAYCH BLOCK 
TO CAR BITS. 2,0,12, ANO 128 IS FAILING. 

- USER OPTIONS-· 

SEE ER. 1100 FOR MAP OISCRIPTION AND SCOPE LOO'S 

1110 - OIFFEl~ENCE COUNTER BIT ON OR Off SOLID. 

SEEK CHECK ANO SEEK INCOMPLETE ON CYLINDER SEfK COMMAND SUGGESTS 
ACCESS WENT TO INNER OR OUTER CRASH STOP, LIKE COUNTER CAN'T COUNT .· 
TO ZERO BECAUSE SOME OIFF. COUNT~R BIT IS SOLID ON. 

- DIAGNOSTIC INFORMATION -
·, 

l. DIFF. CNTR. - ISOHE BIT ON OR OFF SOLIDI 
2. SET DIFFERENCE - ISOLID RESET ON) 
3. COUNTER ZERO - NO STOP SIGNAL TO OETENT 
4. CAR OUTPUT BUS llNE 'ON• - CONTROL UNIT WILL THEN COMPUTE WRONG 

DIFFERENCE CONE 1 DOF 1 lNnlCATES FAILING BUS LINE 6) 
' 

- USER OPTIONS -

;' 

; 

. . SEE ER. NO. uoo· f'OR SEEK MAP DESCRIPTION ANt;>· .. scpee t.OOP OPTIONS •. · 

ALL Olff .• COUNTERS GN SOLIO -

GOING TO INNER CE CYllNOER ON All SEEKS, IDIFf. 
DOWN) THEREFORE, NOT GETTING COUNTER Z~RO. 

.··: 

. 
• DtAGNOSTIC fNFORMATION -

l• NO SET DIFFERENCE f DIFF CNTR TRIGGE~S ALL LEPT ONI 
2. SUSPECT NOT GETTJNG CORRECT OETENT BECAUSE OP FAILING SLOW OR 

INTERMEDIATE 
l. NO GATED CYL. PULSES 
4. NO FILE BUS SIGNALS 

USEA OPTJ ONS -

SEE ERROR 1100 FOR DESCRIPTION OF SEEK MAP ANO SCOPE LOOPS. ' 

. . 

DIFFERENCE COUNTER BIT OFF SOLID -

PROGRAM EXECUTED CYL SEEKS TD CYLINDERS 11 2e 4t 8t 16, J2, 641 ANO 
128, AND ON AT LEAST ONE SEEK, ACCESS FAILED TO MOVE, INDICATING 
THAT THAT BIT DID NOT GET SET ON. 'IN OIFF. CNTR. · 

- DIAGNOSTIC INFORMATION -

. SUSPECT• 
1. Dlffe COUNTER - CSOHE BIT OFF SOLIDI 
2. COUNTER RESET - CSOME BIT NOT RESET ON) 
3. LINE DRIVERS 

. - USER OPTIONS -

see ER. NO 1100 FOR DESCRIPTION OF SEEK MAP ANO SCOPE LOOPS •. 

. ~ DESCRIPTION OF 231~ fllE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

1121 - All OIFF CNTRS OFF SOLIO 

PROGRAM EXECUTED SERIES Of CYL. SEEKS DESIGNED TO TEST CAR AND OIFF. 
COUNTERS.· THIS ERROR SAYS All DIF. COUNTERS ARE OFF. 

- DIAGNOSTIC INFORMATION -

1. GETTING CONSTANT DIFFERENCE RESET (MODULE SELECTED SET 
CYLINDER TAG TURNS ON All OIFF. COUNTERS • 

2. NOT· GETTING SET CYLINDER 
3, SOLID COUNTER ZERO f-l STOP) 
4. SOLID SET DIFFERENCE TAG 

- USER OPTIONS -

SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP ANO SCOPE LOOPS • 

1130 - CYL. ADDRESS. REG. AITS CN SOLID -

PROGRAM ATTEMPTEO A SERIES OF CYLINDER SEEKS ANO ACCESS OETENTED AT 
WRONG CYLINDER. CPU CALCULATIONS INDICATE SOME CAR BIT ON SOLID 
BECAUSE ACCESS DETENTS OFF BY A CONSTANT NO. OF CYLINDERS. EXAMPLE, 
IF CAR BIT 4 ON SOLID AND WE TRY TO SEEK TO CYL 128 AFTER RESTORE 
OPERATION, ACCESS WILL SEEK TO 128 BECAUSE FIRST SEEK LATCH BLOCKS 
CAR OUTPUT TO CONTROL UNIT ON THE SECOND SEEK TO CYL. 128, CONTROL 
UNIT WILL COMPUTE A DIFFERENCE BASED UPON OLD ADDRESS OF 132 Cl28+41. 
BECAUSE CAR-4611 IS ON SOLID. THE SECOND ATTEMPTED SEEK TO 128 Will 
RESULT IN ACCESS MOVING BACKWARD TO 124, AND PROGRAM DECODES T~IS 
AS ERROR. 

- DIAGNOSTIC INFORMATION -

SUSPECT. 
1. CAR 
2. LINE DRIVERS 

• USER OPTIONS -
SEE ERROR NO. 1100 FOR DESCRIPTION Of SEEK MAP ANO SCOPE LOOPS • 

1140 - CYL ADDRESS REG BITS OFF SOLID -

AFTER PROGRAM CHECKS TfiAT ALL CAR BITS TURN Off, A TEST IS MADE FOR 
ALL CAR BITS TURNING ON BY ATTEMPTING SELECTIVE CYLINDER SEEKS 
FOLLOWED BY SEEK TO CYL 16. IF ACCESS FAILS TO RETURN TO CVL 16t 
SOME CAR BIT IS PROBABLY FAILING TO TURN ON. THAT JS, THE ADDRESS 
IN CAR WAS INCORRECT. 

- DIAGNOSTIC INFORMATION -

1. CAR - SOME BIT OFF SOLID 
2. INITIAL SEEK LATCH ON SOLID 

- use~ OPTIONS -
SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPSe 

1150 - ACCESS OVERSHOOT BY PLUS l 

A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS OETENTEO 
ONE CYLINDER TOO FAR ON AT LEAST 3 SEEKS • 

- DIAGNOSTIC INFORMATION -
le SUSPECT NO SLOW SIGNAL 
2. SUSPECT - CYLINDER PULSES FAILING 

·DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

- USER OPTIONS -

SEE ERROR NO. 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE ~OOPS 

1160 - ACCESS UNDERSHOT BY MINUS l CYLINDER 

A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS OETENTEO 
ONE CYLINDER TOO SHORT ON AT LEAST 3 SEEKS 

- DIAGNOSTIC INFORMATION -

1. SLOW Al 3 SOLENOID PICKED SOLID. 
2. CYL. TRANSDUCER ADJUSTMENT - SUGGESTS TRANSDUCER SET TOO HIGH 

- USER OPTIONS -

SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP ANO SCOPE LOOPS 

1190 - SdHE OTHER SEEK ERROR -

PROGRAM HAS DETECTED SEEK ERRORS WHICH CANNOT BE CLASSIFIED INTO THE 
SEEK HAP CHARACTERS. 

- DIAGNOSTIC INFORMATION -

1. SUSPECT HAVING TROUBLE READING HA IF ANY 1 ERR' "ESSAGES ARE 
PRINTED IN HAP. 
2. EXAMINE MAP AND OETAILEO PRINTOUT FO~ CLU£S TO FAILURE 

- USER OPTIONS -

SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS 

1201 - NO UNIT CHECK ON SFfK TO CYL 255 

SEEK INCOMPLETE IS NOT GIVING GATED ATTENTION 

- DIAGNOSTIC INFO~MATiDN -

600 MS SINGLE SHOT IS NOT TIMING OUT. 

1202 - DID NOT GENERATE SEEK INCOMPLETE, SEEK CHECK, ANO NOT READY. 

PROGRAM ATTEMPTED A SEEK TO CYL 255 AND EXPECTED SEEK lNCOMPLETEt 
SEEK CHECK AND NOT REAOV. 

• DIAGNOSTIC INFORMATION -

USER SHOULD CHECK SENSE INFORMATION FDR FAILING BITS. 

) 1203 - FAILED 10 GET TO CYL. 000 ON RECALIBRATE 

) 

) 

J 

J 

0 

0 

0 

0 

0 

0 

0 

0 

CS~OULO NOT FAIL HERE - THIS COMMAND WORKED BEFORE, SECTION 0 
ROUTINE 7. 

1301 - SEEK INCOMPLETE DURING SINGLE CYL SEEKS 

ACCESS;.WENT TO INNER OR OUTER CRASH STOP. CSHOULDN 1 T GET THIS ERROR 
EXCEPT.ON INTERMITTENT FAILURES SUCH AS CYL. TRANSDUCE~ ADJUSTMENTS 
OR DETENl ADJUSTMENT) 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 231~ FILE DRIVE DIAGNOSTIC TEST 

1302 • UNIT CHECK ON CYL. SEEK CR ERROR READING HOME ADDRESS 

SHOULDN'T GET THIS ERRCR EXCEPT ON INTERMITTENT TROUALE. TRY TO 
CONTINUE (PRESS INTERRUPT• 
NOTE. CANNOT ALWAYS OETF.RMINf THE 'WENT TO• CYLINDER BECAUSE OF 
TROUBLE READING HOME ADDRESS AS INDICATED BV UNIT CHECK 

!303 - FAILED ON SINGLE CYLINDER SEEKS, OVERSHOOT 

P.ROGRAM WAS ATTEMPTING TO SINGLE CYLINDER SEEK FROM CYLINDER OOO, 
001, 002, ••• , 201, 2021 201, ••• 000. THE SEQUENCE WAS BROKEN AT SO 
POINT ANO ERROR PRINT OUT GIVES -
l. WAS AT CVL XX HO XX 
2. ATTEMPTED TO SEEK TO CVL XXX HO XX 
3. BUT WENT TO CYL XXX HO XX 

- DIAGNOSTIC INFORMATION -

SUSPECT 
1. CVL. TRANSDUCER ADJUSTMENT 

- USER OPTIONS -

1. TO lCOP ON ERROR, TURN ON SECTION SENSE SWITCH A. PROGRAM LOOPS 
IN SINGLE CYL. SEEKS INO ERROR CHECKING». IF A HANG-UP OCCURS SUCH 
AS INNER OR OUTER CRAS~ STOP, PSW RESTART Will RESTART SECTION 
2. TO LOOP IN ROUTINE. TURN ON SECTION SENSE SWITCH 3 • 

1304 - ERROR CN SINGLE CVL SEEKS 

PROGRAM DETECTED AN INCORRECT HA DURING SINGLE CYL. SEEK ROUTINE • 
ACCESS WfNT TO WRONG CYLINDER. ERROR PRINTOUT INDICATES CYLINDERS 
ANO HEAD~ INVOLVED • 

- DIAGNOSTIC INFORMATION -

1. STRONGLY SUGGESTS CYL. TRANSDUCER OUT OF ADJUSTMENT, ESPECIALLY 
!f ACCESS JS FAILING ONLY ON SINGLE CYL SEEKS. 

- USER OPTIONS -

1401 -
1 -OR-

SEE ERROP 1303 

1402 - UNtT CHECK ON CYL SEF.K TO CYL 10 OR CYL 85 OR ERROR READING HA 

PROGRAM ATTEMPTS A SERIES OF 50 SEEKS BETWEEN CYLINDER 10 ANO 85. A 
UNIT CHECK OCCUREO, CAUSING THIS ERROR PRINTOUT. 

- DIAGNOSTIC' INFORMATION -

LOOKS LIKE INTERMITTENT SEEK TROUBLE. ACCESS PROBABLY WENT TO INNER 
OR OUTER.CRASH STOP • 

• USER OPTIONS -

1403 -
-OR-

SAME AS ERROR 1403 

1404 • INCORRECT SEEK, CCYL 10 TO CYL 85 TO 10---) ' 

PROGRAM WAS TESTING FOR WORSE CASE SEEKS BY ATTEMPTING TO SEEK 
·BETWEEN CYL. 10 ANO CYL. 85, 50 TIMES. AN INCORRECT SEEK OCCUREDt 

ANO PRINT OUT GIVES INFORMATION ON FAIL~RE. PROGRAM WILL EXECUTE A 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTiC TEST ~ -: -

-RECALIBRATE- OPERATION JF CONTINUED AFTER AN ERROR. 

- DIAGNOSTIC l~FORMATION -

1. DETENT TIMING, ADJUSTMENT, ETC. 
2. SOLID SLOW AT 3 
3. CYL. TRANSDUCER ADJUSTMENT 
4. INTERMITTENT CYL. PULSES, CAR, DIFF CNTR. 

- USER OPTIONS -

1501 -
-DR-

1. SCOPE LOOP - TURN ON SECTION SENSE SW. l. PROGRAM Will LOOP IN 
ROUTINE, RECALIBRATING AFTER ERRORS + BYPASSING ERROR PRINTOUTS 
2. LOOP ROUTINE - TURN ON SECTION SENSE SW 3. SAME AS ABOVE BUT 
ERROR PRINTOUTS AND HALTS ARE NOT BYPASSED. 

1502 - UNIT CHECK ON LONG SEEK TEST OR ERROR READING HA 

SHOULD NOT GET UNIT CHECK HERE EXCEPT ON INTE.RMITTENT FAILURES 

- PRESS INTERRUPT TO CONTINUE -

1103 -
•OR-

TURN ON SSW 1 OR 3 TO LOOP THIS ROUTINE 

150~ - ERROR ON LONG CYL. SfEK -

PROGRAM ATTEMPTED TO SEEK BETWEEN CYL 001 AND CYL 200 FOR 50 SEEKS. 
AN INCORRECT SEEK CWRONG HA) WAS DETECTED, ANO PROGRAM PRINTS OUT 
RELEVENT INFORMATION 

- DIAGNOSTIC INFORMATION -

l. OETENT llNTERMITTENT) , CYL. TRANSDUCER, ETC. ANYTHING 
SPECIFICALLY RELATED TO LONG SEEK FAILURES. 

- USERS OPTIONS -

l. SCOPE LOOP - TURN ON SECTION SENSE SW t. PROGRAM WILL LOOP JN 
ROUTINE, RECALIBRATE AFTER ERRORS, ANO BYPASS ERROR HALTS 
2. LOOP ROUTINE - TURN ON SECTION SENSE SW 3 - SAME AS ABOVE BUT 
ERROR PRINTOUTS NOT BYPASSED 

1601 - UNIT CHECK ON RANDOM SEEK TEST OR ERROR READING HA 

THIS ERROR NUMBER SHOULD NOT OCCUR EXCEPT ON INTERMJT. FAILURES 

• USER OPTIONS -

le TO LOOP SEEKING BETWEEN THE 'WAS AT' CYL. AND THE •SEEK TO' 
CYt., TURN ON SECTION SENSE SWITCH l. 
2. TO LOOP IN ·RANDOM SEEK ROUTINE, TURN ON SECTION SENSE SWITCH 3e 

0 

DESCRIPTION OF 231't fllE ORIV.E DI AGNOSTIC TEST 

DATE 
EC NO. 
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18~ MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE ORIYE DIAGNOSTIC TEST 

1602 - INCORRECT SEEK DURING RANDO~ SEEK TEST 

. THE RANDOM SEEK ROUTINE EXECUTES A SERIES OF 500 RANDOMLY COMPUTED 
CYLINDER ~EEKSt READING HA AFTER EACH TO VERJFY CORRECT ACCESS 
POSITION. THE SEQUENCE WAS BROKEN BECAUSE PROGRAM DETECTED A SEEK 
ERRORo (UNEQUAL HA) 

I 

- DIAGNOSTIC INFORMATION -

IF THIS IS ONL~ ERROR, SUSPECT INTERMITTENT FAILURE LOOK FOR 
FAILURE PATTERNS IN PRINTOUTS 

- USER OPT IONS -

.SEE ERo 1601 

2000 - CONTROL .UNIT HANG UP 

A CONTROL .UNIT FAILURE OCCURED CAUSING A CONTROL UNIT UANG UP WITH 
CHANNEL NOT CLEARED 

- DIAGNOSTIC INFORMATION -

LOOKS L!KE CONTROL UNIT TROUBLE. COULD BE PARITY E~ROR 

- USER OPTIONS -

10 TRY RESET, START, START - THIS Will RESTART PROGRAM AT BEGINNING 
OF THIS SECTION. 
2e TRY TURNING ON SECTION SENSE SW -6- TO PRINT ROUTINE SUBTITLES 
TO FIND OUT WHICH ROUTINE IS CAUSING PROBLEM. THIS Will BE LAST' 
ROUTINE TITLE PRINTOUT BEFORE ERROR OCCURS • 

OF 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
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181( MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 231~ FILE DRIVE DIAGNOSTIC TEST 

2100 - WRITE HEAC MAP DESCRIPTION 

THE WRITE HEAD MAP IS PRINTED OUT WITH All WRITE TEST ERROR NUMBERS. 
DURING THE WRITE TEST, SEVERAL WRITE PATTERNS ARE WRITTEN ON 
CVL INDER 005 ANO READ BACK FOR CPU COMPAR"I SON. IF AN ERROR OCCURS, 
A CODE CHARACTER IS PLACED IN THE HEAD MAP AT THAT HEAD POSITION. 
WHEN ALL HEADS HAVE BEEN CHECKED, AN ERROR NUMBER IS PRINTED OUT 1 
FOLLOWED 8Y THE WRlTE HEAD HAP. PROGRAM STOPS TO ALLOW USER TO 
EXAMINE PRINTOUT.AND CHOOSE AN OPTION TO CONTINUE. 

• EXA~PLE -OF WRITE HEAD MAP PRINTOU-~· 

(SHOWING ALL POSSIRLE MAP CHARACTERSt 

•• ER 21XX CUU AAAAAA 
WRITE HEAD MAP -
HFAO NlJMf\ER ---- 00 

WR RO RO RESULT ---- OK 
HO 01 WR OATA XX RO 
CAW x ••• x CSW x ••• x 
CAW x ••• X CSW X ••• x 

01 01 01 o~ 05 Ob 01 oa o~ to tl ••• ia 1q 
NX WU ws RN WW ns BC NX SE OK OK ••• OK OK 

DATA XX ••• xx 
SNS 888 ••• 8 tSTAlUS ANO SENSE AFTER WRITEI 
SNS BBR ••• 8 &STATUS AND SENSE AFTER READ) 

• EXPLANATION OF MAP CHARACTERS -

OK - DATA READ COMPA·RES WITH DATA WRITTEN ANO NOT UNIT CHECK 
WX - NO RECORD FOUND WITH THIS HEAD ON WRITE RO ICOUlDN'T FIND HA) 
WU - UNSAFE ON THIS HEAD DURING WRITE RO 
WS - SER/DES CHECK WITH THIS HEAD ON WRITE RO 
RN - READ DATA 010 NOT EQUAL WRITE DATA 
WW - SCME OTHER UNIT CHECK CONDITION DURING WRITE 
SO - SER/DES CHECK ON ATTEMPT TO READ RO JUST WRITTEN 
BC - BURST CHECK ON ATTEMPT TO READ RO JUST WRITTEN 
NX - NRF ON ATTEMPT TO READ RO JUST WRITTEN 
SE - SOME OTHER UNIT CHECK ON ATTEMPT TO READ RO 

FOLLOWING THE HE~O MAP, SPECIFIC INFORMATION FOR EACH FAILING HEAD 
IS PRINTED OUT. 

WR DATA WAS XX lHEX) 

THE RO.WRITE DATA PATTERNS USED ARE CHEX) 
1. 00 If IRST PATTERN WRITTENI 
2. FF 
3. 80 
't. ltO 
5. 20 
6. 10 
1. 08 
8. 04 
9. . 02 

10. 01 
11. 13 
12~ E5 ILAST PATTERN WRITTEN) SHOULD RE~AIN ON WRITE TEST CYLINDER 

UNTIL NEXT TEST RUN. 

THE CHANNEL Will ONLY TRANSFER 100 BYTES Of R. DATAt BUT THE CONTROL 
UNIT WILL PAD FOR 7000 BYTES TO Fill OUT RECORD. 

DATA READ WAS XX ••• • •• • •• xx 

THE HEX PATTERN ACTUALLY READ WHEN ATTEMPTING TO VERIFY THAT DATA 
WAS WRITTEN CORRECTLY • 

f 

CSW AND SENSE DATA (AFTER WRITE ANO AFTER READt 

THE CS W I S PR I NT ED I N tt.E X 
THE SENSE OATA IS PRINTED IN BINARY 
READ AREA IN CORE IS SET TO C5 BEFORE WRITE DATA IS READ BACK 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 3~0 SYST~M 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC T!ST 

- USER OPTIONS -

l. SCOPE LOOP 
TURN ON SECTION SENSE SW O. PROGRAM Will LOOP ON SIO WRITING 
FROM THE FIRST FAILING HEAD. WRITE DATA Will BE THE PATTERN 
INDICATED IN PRINTOUT. CSIO SEQUENCE ~ SEEK HH, SEARCH-HA, WRITE RO 
2. tO LOOP IN ROUTINE, WRITING R 0 WITH 'ALL TWENTY HEADS WJTHO~T 

CHECKING FO~ ERRORS, TURN ON SECTION SENSE ~WITCH le 
3. LOOP IN ROUTINE - TURN ON SECTION SENSE SW 3 

2101 - WRITE FAILURES ON All HEADS 

· PROGRAM ATTEMPTED TO WRITE A TEST PATTERN WITH All 20 HEADS. SOME 
COMBINATION OF ERRORS OCCURED ON All HEADS. THE FAILING WRITE 
PATTERN IS PRINTED ALONG WITH HEAD MAP 

- DIAGNOSTIC INFORMATION • 

l. SUSPECT NOT WRITING AT ALL AS ALL HEADS ARE FAILING. COULD BE NO 
SELECTED WRITE GATE 
2. TYPICAL ERROR WOULD SHOW AS

-WROTE 00, READ XX -
INDICATING NOTHING WAS WRITTEN OVER THE DLO XX DATA PATTERN 
ON CYL.005· . 

- use~ OPTIONS - CSEE ERROR NO. 2100 FOR DESCRJPiJON OF WR1TE HEAD MAP ANO 

SCOPE LOOPS • 

2102 • UNSAFE ON All HEAOS 

PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH All HEADS BUT DETECTED 
UNSAFE CONDITION ON ALL HEADS. THE RO RECORO INVOLVED IS SHOWN AS 
PART OF ERROR PRINTOUTS • 

- DIAGNOSTIC INFORMATION -

WRITE UNSAFE - csee MAINTENANCE MANUALt 

- USER OPTIONS -

SEE ER. NO. 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND SCOPE LOOPS. 

2103 - BURST CHECKS ON Alt HEADS 

PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH All HEADS ANO. OETECTEO 
BURST tHECKS ERRORS ON All HEADS. PRINT OUT INCLUDES HEAD. MAP AND 
RO TEST RECORD 

- DIAGNOSTIC INFORMATION -

1, FAULTY WRITE DRIVER «CAUSING BURST CHECKS WHEN ATTEMPTING TO 
READ BACK) 
2. WRITE DATA A ANO 6 AT BASE PLATE. 
3. SUSPECT SERIALIZER ·JN CONTROL UNIT 'ClHJS JS THE FIRST ATTEMPT 
WRITE lh THIS TEST.) 

- USER OPTIONS - . 
see ERROR NO 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND SCOPE LOOPS. 

210~ - NO RECORD FOUND ON ALL HEADS - CREAO RO) 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

DATE 
EC NO. 

l6MAY66 30JUN66 30SEP66 l5FE868 15NDV68 26APR69 
410146 416146A 420836 420662 420664 424104 

PART NO. 2218323 
PAGE NO. 0016 

II 

PROG. ID F68A-• 
PAGE NO. 0016 

. I 



i 

) 

) 

) 

) 

) 

- ~ 

--· "---- ------------· 

IBM MAINTENANCE DIAGNOSTIC PROG~AM FOR THE 360 SYSTEM 

DESCAIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

PROGRAM ATlEMPTEO TO WRITE RO RECOllDS WllH ALL HEADS. WHEN 
ATTEMPTING TO READ THE RECORDS BACK CREAD RO), NRF OCCUR~D ON ALL 
HEADS -

• DIAGNOSTIC INFORMATION -

NO RECOR~ FOUND INDICATES NO DATA GETTING TO S/0 IN CONTROL UNIT. 
HOWEVER, WE WERE ABLE TO READ HA BEFORE CMAVDE READ RO COMMAND NOT 
WORKING) 

USER OPTIONS. 
SEE ERROR NO. 2100 FOR DESCRIPTION Of HEAD MAP AND SCOPE LOOPS. 

•2105 - 20 NO RECORD FOUNDS ON SEARCH HA

- DIAGNOSTIC INFORMATION -

PROGRAM ·CAN'T FIND HOME ADDRESS OR CYLINDER 5 
HOME ADDRESSES MAY BE MISSING 

- USER OPTIONS -
I -

SEE ERROR 2100 

2106 - READ DATA NOT EQUAL WRITE DATA ON All HEADS 

LCOKS LfKE NOT -ACTUALLY WRIT1NG, THEREFORE, RO DATA THAT WAS ON THE 
DISC WILL NOT BE DESTROYED. AFTER WRITING IS COMPLETED, PROGRA~ 
WILL READ THE DATA CORRECTLY. BUT SINCE THE NEW DATA WAS NOT 
ACTUALLY WRITTEN, THIS ERROR Will RESULT~ -

DIAGNOSTIC INFORMATION -

LOOKS LIKE NO WRITE CURRENT 
CHECK WRITE DRIVER 

(HEADS 11215,6191 110~131141171181 INDICATES 'A' SIDE WRITE DRIVER, 
HEADS o,3,4,7,e,11,12,15,16,19 •ee SIDE DRIVERJ 

- USER OPTIONS -

SEE ERROR 2100 FOR READ HEAD MAP ANO SCOPE LOOPS 

2101 - SER/DES CHECKS ON ALL HEADS 

INDICATES CONTROL UNIT PROBLEM 

· - - DIAGNOSTIC INFOltMATION -

SER/DES IN CONTROL UNIT 

- USER OPTIONS -

SEE ERROR NUMBER 2100 FOR MAP DESCRIPTION AND SCOPE LOOP$ 

2108 -_WRITE ERROR ON ONE HEAD 

,.,•, 

PROGRA~ WENT lHROUGH WRITE TEST, WRITING RO RECORDS FROM ALL HEADS. 
SOME ERROR OCCUREO ON ONE HEAD WHILE All OTHER HEADS WROTE 
CORRECTLY. HEAD MAP SHOULD SHOW WHICH HEAD,AND TYPE OF ERROR. 

DIAGNOSTIC INFOPMATION -

1. All HEADS READ HA OK llF THIS IS ONLY ERROR TVPEOUl) 
z. TROUBLE MUST BE IN WRITE OR ERASE COIL IN F~ILJNG HEAD C8AO 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

FILE DRIVE DIAGNOSTIC TEST· 

·HEAD) OR LINES fROM THAT HEAD CWRITE ONLVI 
3. POSSlBLE INTERMITTENT WRITE OR READ TROUBLE OR orsc SURfAC~ WITH . 
THIS HEAD AT CYL 005 . 

• USER OPTIONS • 

SEE ERROR NO. 2100 FOR WRITE HEAD MAP DESCRIPTION AND SCOPE LOOPS 

2109 - TWO OR MORE euRST CHECKS OR NO. REC. FOUNOS. 

• OIAG·NOSTIC INFORMATION -

DATA CLOCKING IN CONTROL UNIT 

· 2110 • MOAE .THAN ONE HEAD WITH WRITE ERRORS 

., 2111 - CAN'T READ CORRECT HA AFTER TRY TO SEEK TO CYL. 5 

ITHIS SHOULDN'T HAPPEN HERE - READ HA HAS BEEN TEST~D AND SEEK HAS 
BEEN TESTEDt 
EITHER NO HA ON CYL 005 OR INTERMITTENT READ OR SEEK • 

- USER OPTIONS -

PRESS INTERRUPT, PROGRAM Will RETRY IN ATTEMPT TO GET HA AT CVL. 
005 • 

. . 2112 ~TIME OUT ON SEEK HH, SEARCH HA, WR. RO 

1: "' 

I 

HANG UP CONDITION IN CONTROL UNIT 
THIS CONDITION IS CHECKED OUT AT BEGINNING OF THIS ROUTINE TO INSURE' 
AGAINST HANGUP DURING WRITE TEST 
A HANG UP AT THIS TIME SUGGESTS PROBLEM UNIQUE TO WRITE RO COMMAND 

• USER OPTIONS -

-DETERMINE IF CONTROL UNIT IS HUNG UP IN A LOOP, THIS LOOP SHOULD 
INDICATE ERROR 
SEE E~ROR 2100 FOR SCOPE LOOP OPTIONS 

CHECK ON SEEK TO CYL. 005 ANO ~EAO HA 

tTHIS SHOULON•T HAPPEN.AT THIS POINT IN PROGRAMD 
SEEK ANO READ HA WERE CHECKED IN SECTIONS 0 AND 1 • 
RERUN TEST FROM BEGINNING CF680, 

. ZZOl • UNIT CHECK CN MULTI - TRACK OPERATION 

PROGRAM WAS TESTINt HEAD ADVANCE BV ATTEMPTING 
A MULTI-TRACK READ HA. UNIT CHECK OC~UREDt GIVING THIS ERROR 
NUMBER • 

• QIAGNOSTIC INFORMATION -. 
~ 

EXAMINE CSW DATA TO DETERMINE WHERE CHAIN WAS BROKEN 

~USER OPTIONS--

le LOOP ON SIO - TURN ON SECTION SENSE SWITCH O. PROGRAM WILL LOOP 
ON MUL Tl .. TRACK READ CHAIN. 
2. LOOP ON ERROR, TURN ON SECTION SENSE SW t. PROGRAM Will LOOP 

. ON MULTI-TRACT OPERATION· (WITH ERROR PRINTOUTS). . 

PESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

l6MAV66 30JUN66 30SEP66 15FEB68 l5NOV68 26APR69 
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IBM MAINTENANCE DIAGNOST~C PROGRAM FOR THE 360 SYSTEM· 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

3. TO LCOP ON COMPLETE ROUTINE. TURN ON SECTION SENSE SW 1. 

2202 - HAR ADVANCE FAILURE 

HO~E ADDRESSES READ ON THE MULTIPLE-TRACK READ HOME ADDRESS WERE 
INCORRECT. 

- DIAGNOSTIC INFORMATION -

HAR ~ov. HAP xx . xx ••• xx xx 
THE HAR ADVANCE MAP INDICATES THE HOME ADDRESSES THAT WERE READ 
IHH PORTION ONLYI 
SUSPECT -
1. HAR JC ADVANCE 
2. HAR ADVANCE SIGNAL 
3. HAR CARD 

USER OPTIONS -
SAME AS ERROR 2201 

2301 - FAILED TO SELECT HEAD 19 

PROGRAM WAS ATTEMPTING TO SET UP FOR CHECKING END OF CYLINDER BUT 
COULD NOT GET HEAD 19 SELECTED. 

DIAGNOSITC INFORMATION -

MUST BE INTERMIT. ERROR BECAUSE HEAD SELECT WAS TESTED IN ROUTINE 
6t SECTION o. READ HA FROM ALL HEADS, 
RERUN TEST STARTING WITH ,:6BA. 

CHECK WITH NOT END Of CYLINDER 

CHAIN WAS BROKEN ON SET UP FOR CHECKING ENO Of CYL. 
INTERMITTENT ERROR. 

- USERS OPTIONS -

SEE 2301 

2303 - NO ENO Of CYLl~DER 

0 

SUSPECT .· 

WHEN HEAD ADVANCED FROM HEAD 19 TO HEAD 20, NO END OF CVL. WAS 
GENERATED. 

DIAGNOSTIC INFORMATION -

SUSPECT END OF CYL. 1 AND' CIRCUIT 

USERS OPTIONS -

:. 

TURN ON SECTION SENSE SWITCH 0 TO LOOP ON S 1/0. PROGRAM WILL LOOP 
THE COMMAND CHAIN CAUSING THE ERROR. 

2304 - NO HEAD ADVANCE 

SEE 2303 FDR DESCRIPTION OF OPERATION 

- DIAGNOSTIC INFORMATION -
I 

SUSPECT NO ~AR ADVANCE (FROM HEAD 19 TO HEAD 

- USER OPTIONS 

DESCRIPTION OF 2314 FILE O~IVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

SAME AS ER. 2303 

3201 - NC TRACK OVERRUN BIT 

PROGRAM ATTEMPTED TO WRITE A 9000 BYTE RECORD AS PART Of DISK RPM 
TEST LOOKS LIKE ALL 9000 BYlES WERE WRITTEN - OR OVER RUN IS NOT 
WORKING. 9000 BYTES SHOULD NOT BE WRITTEN UNLESS DISK IS RUNNING 
VERY SLOW. . 

3202 - DISK RP~ IS BELOW SPEC • 

DISK ROTATION SHOULD BE 2400 RPM. 
TOLERANCE AT 1 PERCENT SAYS ANY RPM LOWER THAN 2376 !S BELOW SPEC• 
CHECK - BELT SLIPPING 

· BRAKE DRAG 
SPINDLE BEARINGS, ETC • 

3301 - CC 1 ON TEST 1/0 

DO NOT HAVE UNIT CHECK, DIV. ENO, OR BUSY. EXAMINE STATUS AND SENSE 
DATA FOR INDICATION OF FAILURE. 
- TEST 1/0 AFTER POWER OFF/ON -

3302 - CC 2 OR 3 ON TEST 1/0 

SUBCHANNEL OR CHAN. BUSY OR UNIT ADDRESS NOT RECOGNIZED • 

3303 - NOT ON-LINE AFTER POWER Off - ON. 

PROGRAM HANGS IN A TEST 1/0 LOOP WAITING FOR ON-LINE • 
AFTER 2 MINUTES, PROGRAM TIMES OUT AND GIVES THIS ERROR NUMBER. 
PROGRAM ALLOWS USER A MAXIMUM OF 1 MIN. TO POWER DOWN AND BACK UP. 
THIS NUMBER MAY OCCUR IF THIS REQUIREMENT IS NOT MET. BE SURE VOU 
FOLLOWED DIRECTIONS IN REF.A. 

- DIAGNOSTIC INFORMATION -

SUSPECT SWITCH EFFECTIVE LATCH HOLDING FILE IN DISARlE CONDITION, 
OfJfUMINE CAllS~ Of NOT READY OR NOT ON LINE. 
t.~ ftl«N SLCTION SENSE SWITCH 1 ON TO LOOP ON ERROR • 

3JO't - UNIT. CHfCK ON PDWF.R OFF TEST • 

PROGRAM IS LOOKING FOR UNIT CHECK WHEN.USER TURNS FILE DRIVE MOTOR 
OFF PER REF. A. 
SUSPECT USER 010 NOT TURN DRIVE SWITCH OFF-ON WITH-IN THE ONE 
MINUTE TIME LIMIT, OR 010 NOT LEAVE PROCESSOR RUNNING WHILE TURNING 
DRIVE OFF-ON. 

3jo5 - FAILED ON POWER UP SEEK TO CYL. 00. DURING POWER OFF-ON TEST, PROGRAM 

DETECTED THAT ACCESS 010 NOT POWER UP SEEK TO CYL 00. PROGRAM PRINTS 
HA FROM CYLINDER ACCESS WENT TO. 

)·501 - CONDITION CODE o, 2, OR 3 ON START 1/0 AFTER DISK DRIVE STOP BUTTON 

PRESSED. 
(010 YOU 'POWER DOWN PER REFERENCE 0) 

3502 - UNIT CHECK OFF OR WRONG SENSE WITH CONDITION CODE 1 ON START 1/0 fDISK 

DRIVE STOPPED). 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTJ~ PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 fllE DRIVE DIAGNOSTIC TEST 

SHOULD HAVE INTERVE~TICN REQUIRED ONLY. · 

J50J - CONDITION CODE o, 2, OR 3 ON TfST·f/O AFTER P~WEA UPe 

3504 - UNIT CHECK CR NO DEVICE ENO AftER POWER UP •T DISK ORIV~ 

3505 - WRONG SENSE ON POWER UP 

PRCGRAM EXPECTS INTERVENTION REQUIRED, 
READY AND ON-LINE. 

3601 - FAILED TO HOLO ENABLE CONDITION 

PROGRAM. DETECTED UNIT CHECK OR WRONG SENSE INFORMATION WHILE TESTING 
HETER OUT CIRCUITS. 
HETER OUT SHOULD HOLD DEVICE IN THE ENABLE CONDITION EVEN THOUGH. 
METER SWITCH IS IN DISABLE POSITION. 

3901 - ERROR OCCURED WHILE USING SPECIAL ROUTINE 9, WRITE HOME ADDRESS ON ANY 
SELECTED-CYLINDER 

TRY AGAIN OR RUN f610 

JAOl - £RRCR ON FORMATTING (PHASE lJ 

THE PROGRAM IS WRITIN.G A 7000 8VTE RECORD -0- WITH OATA 
CONSISTING OF RANDOM DATA IN ~ORE STORAGE. THIS DATA IS 
WRITTEN WITH A READ RACK CHECK CN All TRACKS Of CYLINDER 5 
ANO 195 • tHE ERROR ·PRINT OUT Will OCCUR IF A UNIT CHECK 
IS DETECTED. (EXAMINE CSW ANO SENSE.BYlES TO DETERMINE THE ERRORJ 

SUSPECT---
1. A BURST IOATA) CHECK ON THE READ BACK CHECK VERIFY OPERATION. 
2. INTERRMITTENT WRITE ORlVER OR READ AMPLIFIER. 

OPTIONS---
1. PROGRAM Will AUTOMATICALLY RETRY THE SEQUENCE OF COMMANDS : 

UNTIL THEY PERFORM CORRECTLY. 
2. -PSW- RESTART WILL START OVER WITH PHASE 1 CWRITE PORTION). 

JA02 - ERROR ON READING DATA CPHASE 2, 
THE PROGRAM IS READING THE DATA THAT WAS WRITTEN IN PHASE l• 
THIS DATA WAS PRA8ABLV WRITTEN ON ANOTHER FILE DRIVE. SO 
WHEN AN ERROR IS DETECTED (EXAMINE CSW ANO SENSE FOR 
EP.ROR INFORMATION) USER SHOULD LOOK AT THE RECORD -10-
THAT IS PRINTED OUT FOR THE HEAD NUMBER. 
POSSIBLY THIS HEAD IS OUT OF ALIGNMENT OR THE HEAD THAT WROTE 
THE DATA WAS OUT OF ALIGNMENT. 
CONTINUE SO AS TO DETERMINE IF THE FAILURE IS" 
REASONABLY SOLID OR WAS JUST INTERRMITTENT •. 
USER SHOULD MOVE THE DISK PACK ANO AOORESS PLUG TO 
ANOTHER DRIVE ANO OBSERVE IF A FAILURE OCCURS. 
IF NO FAILUR·E. lHE H.EAD IS OUT OF ALIGNMENT ON THE PREVIOUS DRIVE. 
IF THIS DRIVE ALSO FAILS ON THE SAME HEAD,THE HEAD 
IS OUT OF ALIGNMENT ON THE DRIVE THAT WAS USED TD WRITE THE DATA. 

SUSPECT---
1. HEAD OUT Of ALIGNMENT. 
2. INTERR~ITTENT ERROR - REJO AMPLIFIER. 

OPTICNS---
1. CONTINUE TO DETERMINE FREQUENCY OF ERRORS 
2. MOV.E DISK ANO .AOORESS PLUG TO ANOTHER DRIVE 

10 DETERMINE IF THAT WILL F-lle 

DESCRIPTION OF 231~ FILE DRIVE OJAGNOSTIC TEST 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 

4;3 REFERENCE STATEMENTS 

REF. A. CHECKING POWER OOWN OF FILE WHILE CPU JS RUNNING ANO SELECTING FILE. 

!. DO NOT STOP CPU FROM RUNNING. 
z. TURN DISC ORIVE START - STOP SWITCH OFF. 
3. TURN DISK DRIVE START - STOP SWITCH BACK ON. 
PROGRAM WILL AUTOMATICALLY CONTINUE WHEN FILE BECOMES READY. 
NOTE. A MAXIMUM Of ONE MINUTE IS ALLOWED FOR COMPLETION OF STEPS 2 ANO 3. 

REF. O. CHECKING READY TO NOT READY WITH FILE START - STOP SWITCH. 

l. PRESS CPU STOP BUTTON 
2. TURN FILE DRIVE SWITCH TO 1 STOP 1 

3. CON MOO 30, POTARY 1 F 1 MUST BE SET TO 0 
4. PRESS CPU SlART 
5. PRESS INT~~RUPl . 
6. VISUALLY CH~CK THAT METER DOES NOT RUN WITH DISK DRIVE STOPPED. 

REF. E. 

NOTE - If 2 CH SW !S INSTALLED ON 2314 DISABLE OTHER INTERFACE. 
1. PRESS CPU STOP BUTTON 
2. TURN FILE DRIVE SWITCH TO START 
3. WAIT FOR DRIVE TO BECOME READY 
4. PRESS CPU START 
5. PRESS INTERRUPT 
ROUTINE Will CHECK FOR READY STATUS. 

REF. F. CHECKING INTERLOCK STATUS OF DEVICE METER SWITCH WHILE CPU IS IN RUN 
STATE 

le· (ON MOO 30, RffTARY f MUST BE SET TO 0) 
2. PRESS INTERRUPT TO START PROGRAM. 
3. WHILE FILE IS SEEKING, CHANGE FILE METER SWITCH TO DISABLE FOR SEVERAL 
SECONDS THEN RETURN TO ENABLE STATUS. 
4. If FILE STOPS SEEKING WHEN SWITCH IS TURNED TO DISABLE, METER 
INTERLOCK 15 FAILING 
AT THE ENO Of 50 SEEKS, ROUTINE TERMINATES AUTOMATICALLY. 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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t&H MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTE" 

DESCRIPTION Of 231~ FILE CRIVE DIAGNOSTIC TEST 

REF. G. OPERATING PROCEDURES FOR TRACKING AOJUSTMENT ROUTINE. 

1. PROGRAM SEEKS TO CYL 071 ANO HALTS, WAITING FOR USER TO PREPARE 
FOR ADJUSTING HEADS. 
2. PRESS INTERRUPT DUTTON. PRCGRAM BEGINS ev SELECTING HEAD 1 
AND CPU RUNNING WITH CONTINOUS READ GATE ON. 
3. ADJUST HEAD 1 PER .INSTRUCTIONS IN MAINTENANCE MANUAL, CPAGE 4.24) 
4. TO ADVANCE TO NEXT HEAD, PRESS INTERRUPT BUTTON. 

HEAD NUMBER PRINTS OUT ANO CPU HALTS. 
PRESS INTERRUPT AGAIN ANO CPU STARTS.RUNNING WITH CONTINOUS READ 

. GATE ANO ~EAD 2 SELECTED. 
5. HEADS ARE SELECTED IN THE FOLLOWING OROER-

SIOf. A ll1215t6t9 ••• ) SIDE 8 (013141718 ••~ J 
6. WHEN ALL HEADS HAVE BEEN ADJUSTED, PROGRAM EXECUTES 10 SEEKS 
AFTER WHICH ADJUSTMENTS CAN BE RECHECKED. 
1. TURN Off SSW 10 TO EXIT THIS ROUTINE. 

REF. H. NUMBER Of DRIVES.LDC XXXX. 

THIS MESSAGE IS PRINTED ONLY If ROUTINE 11 OF PROGRAM 6BD IS 
SELECTED TO RUN. THE MESSAGE ASKS THE CE TO ENTER THE NUMBER Of 
231~ DRIVES ATTACHED TO THE CPU IN A PREDETERMINED CORE LOCATION. 
THE CE THEN ENTERS THE NUMBER VIA THE CONSOLE TYPEWRITER AND 
PRESSES INTERRUPT .TO EXECUTE THE ROUTINE. THE FOLLOWING FORMAT 
MUST BE USED BY THE CE TO ENTER THE DATA--

THE PROGRAM TYPES--
REF H-NUMBER OF DRIVES.LDC XXXX. 

CE ANSWERS BY TYPING-
EA.XXXX.01.0Y 

WHERE 
XXXX= ADDRESS OF THE CORE LOCATION TO BE MODIFIED BY THE CE. 
Y = NUMBER Of PHYSICAL DRIVES ATTACHED. THIS NUMBER HUST 

BE BETWEEN l MW 9. THE PROGRAM ASSUMES 9 IF THAT CORE 
LOCATION IS NOT MODIFIED. 

EA •'ENTER DATA MESSAGE' PROVIDED BY DMA8. FOR OTHER 
MONITORS, USE APPROPRIATE MElHOOS Of MODIFYING CORE. 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 
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JBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

5. COMMENTS 

5.! OETA!LEO DESCRIPTION Of P~OGRAM ROUTINES 

SECTION --F6BA--

ROUTINE 1. TEST CHANNEL. 
THIS ROUTINE WILL EXECUTE THE TEST CHANNEL INSTRUCTION TO CHECK 
THAT THE CHANNEL JS FREE AND AVAILABLE BEFORE ANY OTHER 1-0 
CO~MANOS ARE EXECUTED. 

ROUTINE 2, TEST 1/0. 
THIS ROUTINE WILL EXECUTE A TEST 1/0 TO DETERMINE THE ST~TUS OF 
THE ACCESS. IF PROGRAM RECEIVES CONDITION CODE -0- ON TEST 1/0, 
THEN THE OEVICE'IS READY AND AVAILABLE. IF CONDITION CODE IS -1-
ANO UNIT CHECK IS ON IN CSW, THEN THE ROUTINE Will ISSUE A SENSE 
COMMAND ANO EXAMINE THE SENSE BYTES FOR UNUSUAL CONDITIONS. 
CONDITIONS CHECKED--

NO SELECT LOCKS 
FILES ON-LINE 
READY COETENTED AT SOME CYLINDER) 

ROUTIEN 3, NO-OP. 
THIS ROUTINE Will EXECUTE A NO-OPERATION COMMAND. THIS IS THE 
FIRST -START 1/0- INSTRUCTION THAT IS EXECUTED ANO WILL USE A NOP 
CCW. THIS COMMAND SHOULD GO THROUGH THE 2841 INITIAL SELECTION 
·sEQUENCEt THE INITIAL STATUS PRESENTATION AND THE ENDING 
PROCEDURE. MODULE SELECT ANO HEAD SELECT ARE THE ONLY FILE LINES 
ACTIVATED. 
NOP --- JS AN IMMEDIATEO COMMAND 
CONDITIONS CHECKED--

START 1/0 COMMAND SEQUENCE 
2314 INITIAL SELECTION ANO ENDING PROCEDURE 

ROUTINE ~, SENSE 1/0. 
THIS ROUTINE Will. PERFORM A SENSE 1-0 OPERATION. THIS CHECKS·THAT 
WE CAN TRANSFER DATA FROM THE 2314 TO THE CHANNEL AND PROCESSOR. 
THE PPOGRAM Will REQUEST THAT -6- BYTES BE SENT. 
CONDITIONS CHECKED--

DATA TRANSFER FROM 2314 TO PROCESSOR 

ROUTINE 5, COMMAND EXIT. 
lHIS ROUTINE Will PERFORM THE FOLLOWING FllE COMMANDS TO CHECK 
THAT THEY CAN BE EXECUTED WITHOUT THE CONTROL UNIT -HANGING UP-. 

NO CHECK IS MADE TO DETERMINE IF THE COMMANDS FUNCTIONED 
PROPERLY. THE ONLY THING EXPECTED IS'. THAT THE CONTROL UNIT AND 
FILE BECOME AVAILABLE CCC 0 ON TIO) WITHIN 2 SECONDS AFTER GIVING 
THE COMMAND. 
CONDITIONS CHECKED--

CONTROL UNIT HANG-UPS 
SET DIFFERENCE 
ATTENTION FROM FILE DRIVE 

COMMANDS USED--
READ HOME ADDRESS 
CONTROL HEAD SEEK 
CONTROL CYLINDER SEEK 
RECALIBRATE 

ROUTINE 6, READ HEAD MAP. 
THIS ROUTINE Will CQNSTRUCT A MAP USING EACH HEAD FROM 00 ro-09. 

D£SCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST· 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DE~RIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

THE RESULT OF A REAC HOME ADDRESS IS COOED ANO STOREu IN A MAP 
CARRAY). AFTER THE MAP IS CONSTRUCTED CALL HEADS USED), THE 
PROGRAM DETERMINES IF AN ERROR OCCURRED ANO IF SO ATTEMPTS TO 

BREAK THE ERROR DOWN INTO LOGICAL AREAS. THE MAP tS PRINTED OUT 
IF ANY ERRORS ARE DETECTED ALONG WITH AN APPROPRIATE ERROR 
NUMBER. 
EQUIPMENT CHECKED-

READ AMPLIFIER 
HEAD AORS REG 
HAR DECODE 
HEAD SELECTION 
READ HEAD 
DATA TRANSFER 
SOMf BUS ANO TAG LINES 

ROUTINE 71 RECALIBRATE 
THIS ROUTINE Will EXECUTE THE RECALIBRATE COMMAND ANO CHECK fOR 
THE FOLLOWING---ACCESS IS OPERATIVE WHILE CARRIAGE IS IN MOTION
THE OETENT IS BEING PULLED «LOSS OF REAO~i-SEEK COMPLETE 
AFTER RECEIVING DEVICE ENO, THE ROUTINE Will PERFORM A READ HOME 
ADDRESS TO CHECK THE CARRIAGE POSITION AFTER RECALIBRATE. 
CIRCUITS CHECKEO--

AOORESS BUS 6 
CONTROL TAG 
OETENT LATCH 
ON LINE 
300 MS INHHHT 

SECTION --F68B--

ROUTINE lt DIFFERENCE COUNTER ANO CAR. 
THIS ROUTINE ~ l PERFORM SEVERAL COMMAND CHAINS Of THE TYPE-

. RE CAL l 61<A H 
CONTROL CYUNDfR SEEK 
READ HOME ADDRESS 

BY USING DIFFERENf COMBINATIONS OF CYLINDERS MALFUNCTIONS IN THE 
DIFFERENCE COUNTER, (VLINDER ADDRESS REGISTER, INITIAL SEEK 
LATCH, ANO COUNTER DECODE LOGIC CAN SE ANALYZED AS TO THE CAUSE 
OF THE FAILURE. A SEEK HEAO MAP IS PRINl~D If AN ERROR IS 
DETEC TEO. 

DIFFERENCE CNTR 
CAR 
BUS LINES 
Olff CNTR CECOOE 
(NITIAL SEEK LATCH 
OE TENT 

ROUTINE 2, SEEK INCOMPLETE. 
THIS ROUTINE WILL PERFORM A SEEK TO CYLINDER 255 TO FORCE ACCESS 
CARRIAGE TO GO TO INNER POSITIVE STOP. THE CONTROL UNIT SHOULD 
INDICATE THAT THE FILE HAS LOST REAov, SEEK CHECK, AND SEEK 
INCOMPLETE. AFTER THE CORRECT STATUS HAS BEEN RECEIVED, THE 
PROGRAM Will PERFORM A RESTORE ANO CHECK THAT IT FUNCTIONED 
CORRECTLY. 

ROUTINE 3, SEQUENTIAL INCREMENT/DECREMENT SEEK. 
THIS ROUTINE CHECKS THE CYLINDER AND OETENT TRANSDUCER 
ADJUSTMENTS BY PERFORMING SEQUENTIAL SEEK COMMANDS AND CHECKING 
CORRECT POSITION BY READING HOME ADDRESS. EACH SEEK CO"MAND WILL 
SEEK TO THE NEXT HIGHER CYLINDER. SUCH AS, CYLINDER 1, 2, 3, 4 1 

••• ,.ETC~ THIS IS ALSO CHECKED IN THE REVERSE DIRECTION. IF THE 
USER IS USING THE CE DISK PACK, WHEN THE PROGRAM SEEKS TO ONE Of 
THE ALIGNMENT CYLINDERS 171, 72, 13, 74, 75, 117, 118, 

DESCRIPTION Of 2314 FILE DRIVE DIAGNOSTIC TEST 
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It~ MAINTENANCE ·cJAGNOSTJC P~OGRAH FOR THE 360 SYSTEM 

~ESCRIPTION OF 2314 Fil~ QRJ~E DIAGNOSTIC TEST 

AND llq) ANO TRIES TO READ HA. IF AN ERROR IS DETECTED (NRFt 
BURST CHK) THE CYLINDER COMPARE WILL BE BYPASSED • 
CIRCUITS CHECK~O-- . 

CYLINDER AND DETENT TRANSDUCER 

ROUTINE 4t WORST C~SE ACTUATOR. 
THIS ROUTINE Will CONTINOUSLY SEEK BETWEEN CYLINDER 000 AND 
21 41 61 131·311 66, 70, 769 80, AND 201 RESPECTIVELY FOR 50 
SEEKS. THIS JS A STRESS TEST ON THE ACTUATOR AND FAILURES Will 
SHOW UP AS OVERSHOTS BY 1 OR MORE CYLINDERS. 
COMPONENTS CHECKED--

FORWARD SOLENOID 
JNTERMEOIATE, SLOW, AND STOP 

ROUTINE 5, NOT USED 

ROUTINE 6 1 RANDOM SEEKS. 
THIS ROUTINE Wftl PE~FORM CONTINOUS RANDOM SEEKS FOR 
APPROXIMATELY 500 CYLINDERS. AFTER OETENTING AT EACH RANDOM 
CYLINDER, THE HOM~ ADDRESS IS READ WITH A RANDOM HEAD TO CHECK 
ACCESS LOCATION. THE POWER RESIDUE METHOD IS USED TO GENERATE 
RANDOM NUMBERS. THE INITIAL STARTING ·NUMRER INTO THF. RANDOM 
GENERATOR IS ALSO RANDOMIZED. BY USING A PROGRAM COUNTER TO WAIT 
FOR THE FIRST BYTE TO TRANSFER IN A - RECALIBRATE, READ HA CHAIN. 
THIS COUNTER IS USED AS THE STARTING NUMBER • 

SECTION ~-F6BC--

. ,.· 

ROUTINE 1, WRITE TEST. 
THIS ROUTINE' Will CCNSTRUCT A MAP USING EACH HEAD FROM 00 TO 19 • 
THE RESULTS OF A WRITE RECORD 0 FOLLOWED RV READ RECORD 0 ARf 
CODED AND STORED IN A MAP CARRAYJ. AFTER THE MAP IS CONSTRUCTED 
CALL HEADS useo, THE PROGRAM DETERMINES IF AN ERROR OCCURRED ANO 
IF SO ATTEMPTS TO BREAK THE FAILURE INTO A LOGICAL AREA. THf MAP 
JS PRINTED OUT IF ANY ERRORS WERE DETECTED ALONG WITH AN 
APPROPRIATE ERROR NUMBER. THE CHANNEL WILL SEND -100- BYTES OF 
R-0 DATA TO THE 23141 BUT THE DATA LENGTH IN THE R-0 COUNT IS 
7100 BYTES. SQ THE 2314 WILL WRITE 4NO READ BACK A FULL TRACK 
A ECORD. 
RECORD 0 DATA PATTERNS------

HEX-
00 
FF 
80 
40 
20 ' 
10 
08 
04 
02 
01 
13 
ES 

ROOM HAS BfEN PROVIDED FOR PATT~RN EXPANSION 
EQUIP~ENT CHECK!D-

WR ITE DR I VER 
ERASE DRIVER 
HEADS 
DATA TRANSFER 
SOME BUS + TAG LINES 

ROUTINE 2, HAR AC AD~ANCE 
I 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION OF 231~ FILE DRIVE DIAGNOSTIC TEST 

THIS ROUTINE Will CHECK THE AC CONDITIONS Of THE HEAD ADDRESS 
REGISTER. THIS AC CONDITION IS USED TO ADVANCE HAR TO THE NEXl 
HEAC. TEN READ HOME ADDRESS COMMAND ARE CHAINED WITH THE MULTIPLE 
TRACK BIT ON. THE CPU Will THEN CHECK THE HA-S READ. 

ROUTINE 3, END OF CYLINDER. 
THIS ROUTINE Will CHECK THE END OF CYLINDER SIGNAL. THE PROGRAM 
Will SELECT HEAD 19 Of CYLINDER 000 THEN READS THE HOME ADDRESS 
TO INSURE THE CORRECT CYLINDER ANO HEAD WERE SELECTED. THEN TWO 
CHAINED READ HOME ADDRESS COMMANDS, WITH MUTIPLE TRACK BIT ON FOR 
SECOND COMMAND, ~RE EXECUTED. THIS SHOULD FORCE HAR TO ADVANCE 
FROM HEAD 19 TO HEAO 20 THUS TURNING.ON END OF CYLINDER 

SECTION --F680--

ROUTINE lt END Of NORMAL TEST. 
THIS ROUTINE Will GENERATE AN ENO Of NORMAL TEST MESSAGE IF SSW 
6 1 PRINT ROUTINE TITLES. CHECKS SECTION SENSE SWITCHES 9 THROUGH 
12 TO DETERMINE WHICH If ANY OPTIONAL ROUTINES SHOULD OE RUN. If 
SECTION SENSE SWITCH -9- IS ON, ROUTINE l Will PASS CONTROL TO 
ROUTINES 2 TO 6. If SECTION SENSE SWITCH -to- IS ON, ~OUTINE 1 
Will PASS CONTROL TO ROUTINE 7. IF SECTION SENSE 
SWITCH -12- JS ON, ROUTINE l Will PASS CONTROL TO ROUTINE 9. IF 
If SECTION SENSE SWITCH -13- IS ON, ROUTINE l Will PASS CONTROL 
TC ROUTINE A • IF ONE OF THE OPTIONAL ROUTINES JS REQUESTED VIA 
OM, THEN THIS ROUTINE IS NOT RUN. 

ROUTINE 2t DISK RPM (OPTIONAL) 
THIS ROUTINE· JS DESIGNED TO TEST FILE ROTATlON SPEED. 
CALCULATIONS.ARE BASED ON A WRITE TIME OF 400 NANO-SECONDS PER 
BIT ANO ASSUMES THE VFO IS OPERATING WITHIN irs SPECIFIED 
TOLERANCE. A TRACK OVERRUN CONDITION JS FORCED DY WRITING A 9000 
BYTE RECORD 128 TIMES ANO TAKING AN AVERAGE Of THE BYTES WROTE. 
THIS TOTAL NUMBER Of BYTES IS THEN CONVERTED TO 
RPM. THIS CALCULATED RPM IS THEN CHECKEO 
FOR A TOLERANCE LIMIT ANO THE RESULTS ARE PRINTED OUT. NO CHECK 
IS HADE FOR A ORIVE BEING TOO FAST SINCE THIS CONDITION IS HIGHLY 
IMPR08ABLE. 

RPUTJNE lt POWER OFF-ON, CPU RUNNING IOPTIONAl) 
THIS ROUTINE CHECKS TKE CAPABILITY Of A FILE DRIVE TO BE POWERED 
OOWN ANO POWERED UP WHILE THE CPU JS ATTEMPTING TO COMMUNICATE 
WITH IT. ALSO POWER-UP SEEK TO CYLINDER 00,HEAO 00 IS CHECKED. 
REF-A- IS PRINTED, OIREtTING USER TO INSTRUCTIONS IN THE REF. 
SECTION OF THE MANUAL (SECTION 4.31 
REF -A- I-DO.NOT STOP CPU FROM RUNNING 

2-PRESS DISK DRIVE STOP-START DUTTON TO STOP DISK ORl~E 
MOTOR 

3-PRESS DISK DRIVE STOP-START BUTTON TO START DISK DRIVE 
MOTOR 

PROGRAM WILL AUl.OMATICAllY PROCEED UPON RECEIVING COND CQDE 0 ON 
TEST 1/0 AFTER DISK DRIVE BECONES READY. PROGRAM Will READ HA AND 
VERIFY POWER-UP SEQUENCE. 

ROUTINE 5, POWER Off /ON STATUS (OPTIONAlt 

REFERENCES -D- ANO -E- ARE PRINTED DIRECTING USER TO OPERATING 
INSTRUCTIONS JN THE REF. SECTION OF THIS DOCUMENT. (SECTION 4e1J 

THIS ROUTINE Will CHECK INTERVENTION REQUIRED AND NOT-RE•DY TO 
READY STATUS VIA THE FILE START/STOP SWITCH. 
REF -0-

1-WHEN THE CPU GOES INTO THE WAIT STATE PERFORM THE 
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< 1a·M, MAINTENANCE 01 AGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DE$~RIPTION OF 231't FILE· DRIVE DIAGNOSTIC TEST 

' i 

FOLLOWING--
2-PRESS THE CPU STOP KEY 
3-PRESS DISK START/STOP KEY TO STOP DISK DRIVE MOTOR. (ON 
MOO 30 MAKE SURE ROTARY f IS SET TO -o-.t . 
4-PRESS CPU START KEY, THEN DEPRESS INTERRUPT KEY 

ROUTINE NOW CHECKS THE NOT READY STATUS OF THE 2311 

REF -E-
NOTE IF 2 CH SW , DISABLE THE OTHER INTERFACE. 
1-WHEN THE CPU GOES INTO THE WAIT STATE PERFORM THE 
FOLLOWING--
2-PRESS THE CPU STOP KEY 
3-PRESS DISK START/STOP KEY TO START DISK DRIVE MOTOR. (ON 
MOO 30 MAKE SURE ROTARY F IS SET TO -0-.) 
4-AFTER FILE BECOMES READY-DEPRESS CPU START KEY, THEN 
DEPRESS INTERRUPT KEY. 

ROUTINE WILL NOW CHECK THAT FILE HAS BECOME READY • 

ROUTINE 6, METER INTERLOCK fOPTIONAL) 

REFERENCE -F- PRINTS OUT DIRECTING USER TO OPERATING INSTRUCTIONS 
IN THE REF. SECTION.OF THIS.MANUAL. fSECTION 4~3) THIS ROUTINE 
WILL CHECK THE JNTERLCCK STATUS OF OEV~CE METER SWITCH WHILE CPU 
IS IN RUN STATE. IF THE C·Pl,J METER IS RUNNING, AND THE CPU IS 
COMMUNICATING WITH THE FILE -- TURNlNG THE FILE METER SWITCH TO 
DISABLE SHOULD HAVE NO LFFF.CT ON THE FILE METER • 
~EF -F- DEV CUU 

1-AFTER PRINTING Jttt.S MESSAGE THE CPU Will ENTER THE WAIT 
STATE. 
2-SINCE THE OBJECTIVE IS TO CHANGE THE FILE METER SWITCH 
WHILE. THE c~u IS RUNNING, PERFO~M THE FOLLOWING. (ON MOD 
30 MAKE SURE ROTARY F IS ~ET TO -0-.) 
3-Df PRESS INTERRUPT KEY ro· START PROGRAM 
4-WHILE FILE IS SEEKING, 'CHANGE FILE METER SWITCH TO 
OISABLE FOR SEVERAL SECONDS-THEN RETURN TO ENABlE 
POSIT JON. 

IF METER INTFRLOCK FAILS, THEN WHEN METER SWITCH IS SfT rn 
OISARLE THE FILE DROPS ON-LINE ANO THE CPU CAN NOT COMMUNICATE 
WITH THE FILE. 

ADJUSTMENT 

REF -c- PRINTS our DIRECTING USER TO OPERATING INSTRUCTIONS IN 
THE RF.FERENCE SECTION OF THIS WRITEUP. (SECTION 4.l) THIS ROUTINe 
IS OESIGNEO TO ASSIST THE FIELD ENGINEER IN MAKING THE TRACKING 
ADJUSTMENT AS OUTLINED ·1N THE FIELD ENGINEERING MAINTENCE MANUAL. 
AFTER All READ/WRITE HEADS HAVF. BEEN ALIGNED TO CYLINDER 73t THE 
PROGRAM CAU~ES 10 SEEKS TO CYLINDERS 201 AND 000 AFTER WHICH 
ALIGNMENT CAN BE RECHECKED. SECTION SENSE SWITCH 10 IN THE ON 
tONOITlON WILL ALLOW A READ LOOP FOR ADJUSTING EACH HEAD. SWITCH 
10 IN THE Off CONDITION ALLOWS AN EXIT FROM THIS ROUTINE AFTER A 
SEEK TO CYLINDER 000. HEADS ARE SELECTED, ACCORDING TO THF. 
FOLLOWING SEQUENCE, BY ACTIVATING EXTERNAL INTERRUPT, lt 2t 5, 6t 
9, lOt 13t 14t 11, l9,16tl5,12,11.a,7,4,3,o. THIS 
SEQUENCE WILL FACILITATE ADJUSTMENT BY SEPARATING THE HEADS 
ACCORDING TO THEIR TERMINAL BLOCK LOCATION. SECTION SENSE SWITCH 
-10- MUST BE ·-ON-- TO LOOP. 

81 NOT USED 

ROUTINE 9t WRITE HCME· ADDRESSES ON ANY ONE CYLINDER. 
THIS ROUTINE WILL WRITE HOME ADDRESSES ON ANY DESIRED CYLINDER. 
THE CYLINDER ARGUMENT JS S~T-UP av THE USER VIA THE GENERAL . 
PURPOSE REGISTER -1-. THE LOW ORDER BYTE OF REGISTER l CONTAINS 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

D~SCRIPTION Of Z31~ FILE CRIVE DIAGNOST•C TEST 

~HE CYLINOE~ TO BE USED BY THE ROUTINE. THE CONTENTS Of REGISTER 
l CAN BE CHANGED AFTER A PSW RESTART TO ALTER THE CYLINDER BEING 
USED" 
ROUTl~E CHECKS THE CYLINDER TO DETERMINE IF ITS AN ALIGNMENT 
CYLINDER. IF SO THEN A WARNING MESSA~e IS.PRINTED. 
TO RUN ROUTINE---

-REQUEST lHAT OM ·RUN ROUTINF q IN SECTION F68D OR 
-TURN ON SECTIO~ SENSE SWITCH 12 ANO RUN SECTION f6BD. 

TO E>Clt" ROUTINE--
PRESS EXTERNAL INTERRUPT 

HOME AOORFSSFS WRITTfN ARf RE'O RACK ANO CH~CKED 

ROUTINE A t INTERCHANGEABILITY OEThEEN FILES 

THIS ROUTINE PROVIDES A PROCEDURE FOR CHECKING THE READ/WRITE 
INTERCHANGEABILITY BETWEEN THE ·2314 FILE MOOULFS. THE ROUTINE 
IS ORGANIZED IN --2-- PHASES. 

PHASE l --

THIS PHASE WRITES A 7000 CHARACTER RECORD 0 DATA RECORO 
WITK All HEADS ON CYLINDERS 5 ANO 195. AFTER EACH RECORD 
IS WRITTEN, IT IS READ BACK AND VERIFIED. THE FIRST 7000 
BYTES OF MAIN STORAGE ARE USED FOR DATA. AFTER BOTH 
CYLINDERS HAVE BEEN FORMATTED AND CHECKED, PHASE 2 IS 
ENTERED. PHASE 1 CAN BE RE-ENTERED ON A PSW RESTART IN 
ORDER TO RE-FORMAT THE CYLINDERS ON ANOTHER DRIVE. 

PHASE 2 --

THIS PHASE READS THE RECORD 0 DATA AND CHECKS FOR BURST 
CHECK ANO NO RECORD FOUND ERRORS. THE PROGRAM Will 
CONTINUOUSLY REAO WITH All HEADS ON CYLINDERS 5 ANO 195. 

. AFTER THE USER IS SATISFIED THAT THE PROGRAM CAN READ 
THE DATA OFF Jf THIS FILE DRIVE. HE SHOULD POWER DOWN 
THE FILE ANO MOVE THE PACK ANO THE MODULE ADDRESS PLUG 
TO ANOTHER FILE ORIVE AND POWER IT UP WITH THE FORMATTED 
PACK ANO SAME ADDRESS PLUG. THE PROGRAM Will SENSE A 
POWER Off CONDITION ANO WAIT ·IN A TIO LOOP FOR ANOTHER 
DRIVE WITH THE SAME ADDRESS TO POWER UP. 

USING THIS TECHNIQUE, THE USER CAN FORMAT A PACK ON 
A DRIVE AND THEN DETERMINE IF THE OTHER DRIVES CAN READ 
IT. THEN HE CAN FORMAT THE PACK ON ANOTHER DRIVE. 

P S W RESTART Will FORMAT PACK. 

TO RUN ROUTINE---
-REQUEST THAT OM RUN ROUTINE 10 IN SECTION f6BD. 
OR 
-TURN ON SECTION SENSE SWITCH ll ANO RUN SECTION 

f 680. 

TO EXll ROUTINE---
TURN SECTION SENSE SWITCH -13- OFF 

OR 
EXTERNAL INTERRUPT • . 

<' 

ROUTINE 8 t CHECK LOGGING OF PHYS OR ADDRESS IN SNS BYTE 4 

THIS ROUTINE Will CHECK THE SETTING OF TH~ PHYSfCAl DRIVE ADDRESS IN 
SENSE BYTE 4. 

THE PROGRAM Will RECUEST THE OPERATOR TO INSERT PLUG X IN PHYSICAL 
DRIVE A ex BEING THE DEVICE PORTION OF THE UDT ENTRY). THE PROGRAM 
WILL WAIT 40 SECONDS. FOR THE OPERATOR TO PERFORM THIS OPERATION IF 
THE DRIVE IS ~OT REAOY. If THE DRIVE IS RFADY, THE PROGRAM WILL PRO-
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IBM HAINTENANCf DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 

DESCRIPTION Qf-2314 FILE CRlVE DIAGNOSTIC TEST 

' 

. 

CEED ON A oev ICE ENO FROM THE UOT ADDRESS. AFTER THE 'PLUG HAS BEEN 
CHANGED, THE PROGRAM Will SENSE THE DEVICE ANO COMPARE SENSE BYTE 4 
FOR-THE ADDRESS EXPECTED FOR PHYSJCAt DRIVE A. THIS PROCESS Will BE 
REPEATED FOR DRIVES B THROUGH J. SENSE BYTE 4 EXPECTED (X MEANS 
NOT CHECKED) • 

SENSE BYTE 4 

?O 
?l 
?2 
?3 
?4 
?5 
?6 
11 
?8 

tOMMON SUBROUTINES 

le SENSE 110. 
THIS SUBROUTINE 
BYTES OF ACCESS 

PHYSICAL ORIVE 

A 
B 
c 
0 
E 
F. 

G 
H 
J 

IS USED BY MOST ROUTINES TO GET FOUR -4- SENSE 
STATUS. AFTER.THE SUBROUTINE HAS DONE THE START 

1/0 ANO CHECKED THE SENSE COMMAND HAS BEEN ACCEPTED, t.T Will WAIT 
JN A TEST 1/0 - BRANCH CONDITION CODE .2 LOOP FOR THE 4 BYTES TO 
TRANSFER. THE PROGRAM Will HANG-UP IF IT FOREVER RECEIVES 
CONDITION CODE 2. 

2e START 110. 
THIS SUBROUTINE JS µseo BY Alt ROUTINES TO START A CHAIN OF ccw-s 
(CHANNEL COMMAND WOROSt. BEFORE THE START 1/0 rs EXECUTED, THE 
SUBROUTINE PERFORMS A TEST 1/0 TO. CHECK THAT THE ACCESS IS . 
AVAILABLE CCONO CODE O>. PROGRAM.THEN SETS UP T.-HE CAWt DOES A 
START 1/0 ANO CHECKS THAT THE COMMAND WAS ACCEPTED. THE -WAIT
SU6ROUT INE IS USED TO WAIT FOR COMPLETION Of THE CHAIN OF 
COMMANDS BEFORE RETURNING TO THE CALLING ROUTINE. 

3. EROUT, 
THIS SUBROUTINE IS USED BY ALL ROUTINES TO PRINT OUT AN ERROR 
NUMBER OR ERROR MESSAGE, THE CAW, CSW, ANO/OR SENSE IN~ORMATJON. 
THE ROUTINE ALSO PROVIDES FOR PRINTING A BLANK LINE AS A 
SEPARATOR, WILL GET THE SENSE BYTES, STOP AFTER PRINTING ERROR, 
RETURN TO PROGRAM VIA A OPTIONAL REG, AND/OR EXIT TO NEXT 
ROUTINE. 

. ' }'.. 
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18" MAINTENANCE DIAGNOSTIC PRO~RAM fOR THE 360 SYSTEM 

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST 

6. APPENDIX 

6.1 

6.2 

CHANNEL STATUS WORDS DEVICE AND CHANNEL 
STATUS BIT BREAKDOWN IN HEX 

CSW ••• VY VY ••• 
80 ---PROGRAM-CONTROLLED INTERRUPT 
40 ---INCORRECT LENGTH 
20 ---PROGRAM CHECK 
lO ---PROTECTION CHECK 
08 ---CHANNEL DATA CHECK 
04 ---CHANNEL CONTROL CHECK 
02 ---INTERFACE CONTROL CHECK 
01 ---CHAINING CHECK 

80 ---ATTENTION 
40 ---STATUS MODIFIER 
20 ---CONTROL UNIT ENO 
10 ---BUSY 
08 ---CHANNEL END 
04 ---DEVICE ENO 
02 ---UNIT CHFCK 
01 --~UNIT EXCEPTION 

SENSE BYTES RECEIVED ON A SENSE 1/0 COMMAND 
BIT BREAKDOWN IN BINARY 

SNS 00000000 00000000 00000000 01000000 
•••••••• ~ .•..•.. •••••••• •••••••• 

COMMAND REJECT•*••••• •••••••• •••••••• ••*••*•SEEK INCOMPLETE 
INTERVE~TION REQ•O• •• • •• •••••••• •••••••• •• • •• •NOT USED 

RUS OUT PARITY •• • •• ·····*·· • ••••••• ..• •• END OF CYLINDER 
EQUIPMENT CHECK•*•• •••••••• •••••••• •• •.PACK CHANGE 

C8URST) DATA CHECK• •• ....... t •• • ••••••• • • $f\JOT USED 
CHANHEL/2314 OVER RUN •• ......... • ••••••• •• UNSAFE 

TRACK CONDITION CHECK. • .... ·* .• • •*•• ••• .ON-LINE 
SEEK CHECK .......... •••••••• BUSY 

••*••*v• ••*••*•• 
·DATA CHECK IN COUNT FIELD•*••*•• •••••*•NOT USEO 

TRACK QVERFLOW• •• •~• ••*••*NOT USED 
ENO-OF-CYLINDER •• • •••• • •• UNSELECTED FILE STATUS 
INVALIC SEQUENCE.• •••• +.2314 ALU CHECK 

NO RECORD FOUND• •••• •NOT useo 
FILE PROTECTED •••• SERIALIZER/DESERIALIZER CHECK 

MISSING ADDRESS MARKERS •• NOT USED -
OVERFLOW INCOMPLETE.UNSAFE 

SNS BYTE 4 0()000000 DRIVE A 
00000001 DRIVE 8 
()0000010 DRIVE C 
00000011 DRIVE D 
CCOOOlOO ORIVE E 
00000101 DRIVE F 
00000110 DRIVE G 
00000111 DRIVE H 
QOOOlOOO DRIVE J 
00001111 DRIVE CANNOT BE DETERMINED 

-·., . 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM 
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1.. PURPOSE 

2. 

1.2 

INTENT 

THIS IS A DIAGNOSTIC TEST PROGRAM TO AID !N DETERMINING WHETHER OR 
NOT TRACKS Of DATA ON A 2316 DISK PACK CAN BE READ ~ITHOUT ERRORS. 

BRIEF DESCRIPTION 

THIS PROGRAM OUTIPUTS INFORMATION TO BE USED IN DETERMININ5 THE 
STATE OF DATA OR POSSIBLE DISK DAMAGE ON A 2316 DISK PACK. NO 
WRITING OR MOVING OF PACK 
DATA Wlll BE DONE. EVERY RECORD ON A P~CK WILL BE BURST CHECKED 
ANO THE RESULTS SORTED AND LOGGED FOR SUBSEQUENT PRINTOUT. THE 2314 
DRIVES THAT Will TEST THE 2316 PACKS MUST BE OPERATING CORRECTLY 
ANO DEFINED IN MONITORS UOT. 

*** NOTE **• 
DISK SURFACE DAMAGE IN AREAS OF A PACK NOT FORMATTED WITH DATA 
~Ill NOT BE DETECTED BY THIS PROGRAH. 
PACKS FORMATTED WITH FFFl WILL EXHIBIT ERRORS ON C.E. CYLINDERS. 
DISREGARD THESE ERRORS. 

PREREOUI SITE 

2.1 PROGRAM REQUIREMENTS 

5.1 DESCRIPTION OF COMMON SUBROUTINES ••••••• 05A 
5e2 DESCRIPTION OF SECTION SUBROUTINES •••• eoe06 

0 I THIS TEST MUST BE RUN WITH ONE OF THE FOLLClllNG DIAGNOSTIC .... ·- .. ·-------·-----··---···-----------------····----.. -----·----------·--.. ·---·---·-------------------.. -·-·--.. ·----·---··-----.... ·------ ...... --.. -·--.. -... -.... -................... _._ .. ______ .. ___________ .. ___ .... ___ .. ______ .. ___________ .... _______ ... _ ...... -·-·-·-· .. ____ ......... _._ .. _________ .. _____________ ........ -- .. ··--·-·. ----·-··-·· .. -----.. ·--·-- .. -.......... _ .... _______ ....... _____________ 'MONITORS----·--·------·-.. ·----.. ·------· .. ·--------·-·-----·-·-·------------·-··---------------------.. -----·-· .. ---

6. APPENDIX 

6.1 CHANNEL STATUS WORD BYTE CHART ••••••••••06A 
6.2 SENSE BYTE CHART (BYTES 0 l 2 3) ••••••••07 
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EQUIPMENT REQUIREMENTS 

-CPU WITH STANDARD INSTRUCTION SET COMPLETELY OPERATIVE 
-SELECTOR OF MULTIPLEXOR CHANNEL 
-HARD COPY OUTPUT DEVICE 
-METHOD Of LOADING PROGRAM 
-2314 WITH AT LEAST 1 DRIVE COMPLETELY OPERATIVE 
-ONE OR MORE 2316 DISK PACKS 
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2316 DATA INTEGRITY TEST *** F6BE-* *** 

3. USE PROCEDURE 

3.1 PROGRAM LOADING 

• 

PROGRAM LOADING IS STANDARD - VIA DIAGNOSTIC MONITOR AS 
DESCRIBED BY THE USERS GUIDE. 

THE UDT TYPE CODE ENTRY FOR THIS PROGRAM IS 6A. 

RUNNING THE PROGRAM 

THE PROGRAM WILL ATTEMPT TO RUN ON ANY UDT DEFINED 2314 DRIVE THAT 
INTERRUPTS THE CPU AFTER THE PROGRAM IS LOADED. TO START THE 
PROGRAM TESTING A PACK SIMPLY PLACE THE PACK ON A DRIVE ANO TURN 
THE POWER SWITCH 1 0N 1 OR REMOVE AND REPLACE THE MODULE IDENTIFIER 
PLUG ON THE PARTICULAR DRIVE (DRIVES MUST BE DEFINED IN UOT). 
WHEN THE PROGRAM HAS COMPLETED THE TESTING OF A PACK, THE TEST 
RESULT MESSAGES ARE OUTPUT. 

*** NOTE *** 
IF THE MACHINE CONFIGURATION IS A 28"4 OR A 2314 2-CHANNEL 
SWITCH IN A 2-CPU ENVIRONMENT, ANO IF THE CUSTOMER CONTINUES 
TO RUN ON ONE CPU WITH F6BE RUNNING ON THE OTHER CPU, CUSTOMER 
PACK CHANGE INTERRUPTS MAY BE TAKEN BY OM UNLESS THE 2841t OR THE 
2314 IS OPERATING IN THE 1 MULTITAGGEO' MOOE. 
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3.3 SENSE SWITCH OPTIONS 

THE SECTION SENSE SWITCHES ARE BYTES FOUR THROUGH SEVEN IM 
THE SECTION PREFACE PORTION OF THE PROGR~. EACH BIT JS 
USED AS A SEPARATE SWITCH. THEY ARE CONSIDERED 'OFF' WHEN A 
ZERO IS STORED, AND 1 QN• WHEN A ONE IS STORED IN THE 
APPROPRIATE BIT POSITION. 

THE SECTION SENSE SWITCHES ARE SET TO ZERO AS EACH SECTION 
IS READ IN. ANY SENSE SWITCHES WHICH SHOULD BE 1 0N' DURING 
A PARTICULAR SECTION MAY BE TURNED 1 0N' DURING EXECUTION OF 
THAT SECTION VIA THE CONSOLE CONTROLS AS DESCRIBED IN THE 
OM USER'S GUIDE, OR BY STORING THE APPROPRIATE BITS IN THE 
STORAGE LOCATIONS LISTED BELOW. IF A PERMANENT 'TURN ON' 
OF ANY SWITCH IS DESIRED, IT MAY BE DONE WITH A REP CARD 
WITH APPROPRIATE PUNCHES. 

NOTE ~ OM SWITCH 20 1 0N 1 WILL PUT THE SYSTEM INTO A 
WAIT STATE AFTER A SECTION IS LOADED SO THAT 
ANY SENSE SWITCHES NEEDED CAN BE TCRNED •ON• 
BEFORE THE SECTION ACTUALLY RUNSe 

THE SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE SWITCH 8YTES OF 
THE RESPECTIVE SECTION PREFACES. THE CHARiCTER X REPRESENTS THE 
RELOCATION FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE 
THE SWITCH BITS ARE ZERO WHEN OFF, AND ONE WHEN ON. 

1---
1 SENSE l 
I SW. I FUNCTION 
1 • I I I~~~~~ 

l 0 I OFF--PROCEED NORMALLY 
I I ON -LOOP ON START 1/0 
1----1---
I l I OFF--PROCEED NORMALLY 
I l ON --LOOP ON HARDWARE ERROR 
1-----1 
I 5 I OFF--STOP ON HARDWARE ERRORS 
I I ON --BYPASS SOME HALTS (ERRORS OTHER THAN DATA CHECK, 
I I DATA CHECK IN COUNT FIELD OR MISSING ADDRESS MARK 
1 I THESE ERRORS WILL BE ACCOMPANIED BY HOS. E001-E003 
I I AND EIOl AND El04) 

I BYTE 
I ANO 
1 BIT 

I X004 
I 0 

I X004 
I l 

J X004 
I 5 
I 
I 
I 1------1--- ·-----1--

1 9 I OFF--PRINT SENSE BYTES IN BINARY 
I I ON --PRINT SENSE BYTES IN HEX 
I----I-----

1 X005 
I 1 

1 10 I OFF--00 NOT MOVE ACCESS AFTER DATA ERROR I X005 
I I ON --MOVE ACCESS AFTER DATA ERROR I 2 
I--,-I--------------------------
1 11 I OFF-PROCEED NORMALLY l X005 
I I ON --HALT ON ERROR CDATA CHECK, DATA CHECK IN COUNT I 3 
I I FIELD OR MISSING ADDRESS MARKER) I 
1----1----- -----------
1 12 I OFF-PROCEED NORMALLY I XOOS 
1 I ON -LOOP ON ERROR TRACK. (DATA CHECK DATA CHECK IN I ~ 
I I COUNT FIELD, MISSING ADDRESS MARK) I 1------1--------------
l 13 I OFF--00 NOT LOOP ON FE SPECIFIED TRACK ADDRESS I X005 
I I ON --LOOP ON CE SPECIFIED TRACK ADDRESS I 5 
1----1- ·----------1--
I 14 I OFF~P~OCEEO NORMALLY I X005 
I I ON --HALT AN HARD TRACK DATA ERROR (10 OUT OF 10) I 6 1----1------------
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3."t HALTS 

3.3.l NORMAL 

THE PROGRAM Will TYPE OUT 'READY A PACK 1 , THEN LOOP 
WAITING FOR A 2314 DEVICE END INTERRUPT~ THE PROGRAM 
Will RUN ON THE DEVICES THAT ARE UOT DEFINED AND PRESENT 
SUCH INTERRUPTSo 

3.3.2 ABNORMAL 

All ABNORMAL HALTS ARE ACCOMPANIED BY AN ERROR NUMBER ANO 
OR MESSAGE. THESE ARE DESCRIBED BELOW UNDER ERROR NUMBER 
DESCRIPTIONS .. 

3.5 PROGRAM TERMINATION 

THIS PROGRAM WILL NOT TERMINATE BY ITSELF. OPERATOR INTERVENTION 
IS REQUIRED FOR PROGRAM TERMINATION WHICH IS ACCOMPLISHED BY 
DEPRESSING THE EXTERNAL INTERRUPT KEY. MONITOR MUST BE 
RELOADED TO RUN FURTHER DIAGNOSTIC SECTIONS AFTER F6BE TERMINATES. 
THIS IS TO PREVENT ANY SUBSEQUENT DIAGNOSTIC SECTION FROM 
INADVERTENTLY RUNNING ON A CUSTOMER PACK ANO DESTROYING GOOD OATAe 

'>• PRINTOUTS 

4.1 NORMAL OPERATOR HESSAGES 

4.1.1 READY PACK OR POP IO PLUG. 

THIS MESSAGE IS PRINTED OUT AT THE BEGINNING OF F6BE AND 
AT ANY OTHER TIME THAT THE DEVICE QUEUE IS EMPTY OR A 
PSW RESTART OCCURS. 
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lt.2 ERROR MESSAGE FORMATS 

-l.INE 1-

*SDO SSSSS RR llllll cuu 

•SOO -
s-s 
R-R 
L-L 
cuu 

STANDARD LINE TITLE FOR DN SVC x •oo• 
SECTION NUMBER ANO VERSION 

- ROUTINE NUMBER 
- STORAGE ADDRESS 
- CHANNEL CONTROL UNIT AND DEVICE ADDRESS 

OF FILE. 

-LINE 2-

ERROR NUMBER XYNN -OR- ERROR MESSAGE 

X - UNITS CHARACTER OF SECTION NUMBER 
Y - ROUTINE NUMBER 
NN - NUMBER OF THE ERROR WITHIN ROUTINE 

-LINE 3-

CAW OOAAAAAA 

A-A - ADDRESS OF CCW CHAIN 

-LINE it-

CSW KK AAAAAA XX YY CCCC 

KK - STORAGE PROTECT KEY 
A-A - ADDRF.SS OF NEXT CCW IF CHAIN HAO NOT 

BROKEN 
XX - DEVICE STATUS (0R 1 ED TOGETHER) 
YY - CHANNEL STATUS 
C-C - RESIDUAL COUNT 

-LINE 5-
SNS 88888888 B88BBB88 B8BBBBBB 88888888 8888 8888 

8-8 - SENSE BYTES JN BINARY, BITS 0 TO 7 FOR 
6 BYTES OF SENSE to TO 5) 

-OR-

SNS XX XX XX XX CSECTION SNS SW 9 'ON') 

XX - SEhSE BYTES IN HEXADECIMAL 

-LAST LINE-

HLT SSSSS RR PPPPPPPPPPPPPPPP 

S-S - SECTION NUMBER AND VERSION 
RR - ROUTINE NUMBER 
P-P - OLD SUPERVISOR PSW 

THIS IS THE MONITOR HALT t HLT) MESSAGE. 
THE USER CAN AT THIS TIME SET SENSE 
SWITCHES FOR LOOPING AND PERFORM OTHER 
USER OPTIONS. TO PROCEED EITHER PRESS 
CONSOLE INTERRUPT OR USE CE INPUT MESSAGE 
1 8 1 IF APPLICABLE. 
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REFERENCE STATEMENTS 

REF A - ENTER A VALID 2314 TEST TRACK 

THIS MESSAGE IS PRINTED OUT AFTER THE PROGRAM HONORS THE TURNHJNG 
ON OF SENSE SWITCH 13 TO LOOP ON A SPECIFIC TRACK. THE METHODS OF 
ENTERIN.G SUCH INFORHATI ON DEPEND ON THE MONITOR IN USE ANO ARE 
LISTED BELOW. 

METHOD 1 - MONITORS THAT DO NOT HAVE THE DEFINE CE INPUT MES~AGE 
( • D' MES SAGE J • 
INTO THE STORAGE LOCATIONS INDICATED, ENTER THE FOLLOWING BYTES -

LOCATION Xl03 STORE CYLINDER BYTE f HEX 00 - CA) 
Xl07 STORE HEAD BYTE CHEX 00 - 13) 

WHERE X IS DETERMINED BY THE CONTENTS OF BASE REGISTER 15 -

X • l FOR DHA4 ANO OMK 
X • 2 FOR DMAS WITH SYSTEMS LESS THAN 32K 
X c 3 FOR DMAa WITH SYSTEMS 32K OR GREATER 
X • 5 FOR DME 

METHOD 2 - USE THE 1 DEFINE CE INPUT MESSAGE' PROVIDED BY OME 

EXAMPLE 

DEPRESS 'REQUEST• ANO TYPE ON THE TYPWRITER -

OR 
Dsss.occ.oHH/B (EOB) 

o.ocC.OHH/8 (EQB) 

WHERE SSS IS THE SECTION ID NUMBER 
CC IS THE CYLINDER BYTE <HEX 00 - CAJ 
HH JS THE HEAD BYTE (HEX 00 - 131 

METHOD 3 - USE THE 'ENTER DATA HESSAGE 1 PROVIDED BY OMAS 

EXAMPLE 

DEPRESS •REQUEST' AND TYPE ON THE TYPWRITER -

E.000103.0l.CC/ fE08) 
E.000107.0l.HH/B fEOBJ 

WHERE CC IS THE CYLINDER BYTE (HEX 00 - CA) 
HH JS THE HEAD BYTE (HEX 00 - 13J 

NOTE- BASE REGISTER 15 JS ADDED TO THE DISPLACEMENT INDICATED JN 
THE 'E' VERB BY OMA8. 

THE TEST TRACK INFO~HATION IS ALWAYS STORED INTO OPERAND l OF THE 
SECTION. 
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ERROR NUMMA DESCRIPTIONS 

4.3.l HARC>WARE ERRORS DETECTED IN SUBROUTINES 

21 - CONDITION CODE l ON SENSE I/O 

PROGRAM SETECTEO UNIT CHECK OH A SENSE 1/0 IN THE SENSE 1/0 
SUBROUTihE. TEST I/O AND START I/O HAVE ALREADY BEEN TESTED. 
SHOULD NOT GET THIS ERROR EXCEPT ON lNTERMITTENT FAILURES. THE 
SECTION AND ~OUTINE BEING EXECUTED WHEN ERROR OCCURED IS PRINTED 
WITH ERROR NUMBER. EXAMINE AC.CUMULATED STATUS DATA IN CSW FOR 
CLUES TO FAILURES. 

22 - CONDITION CODE 2 ON SENSE I/O~ 

23 

PROGRAM EXECUTED A SENSE 1/0 AND GOT A SUSY CONDITION. 
PRINTOUT GIVES SECTION ANO ROUtINE BEING EXECUTED WHEN THIS ERROR 
OCCURED. 

CONDITION CODE 3 ON SENSE I/O 

CONDITION CODE 3 CNOT OPERATIONAL> ON START 1/0 WITH A SENSE COMMAND 

4.3.2 HARDWARE ERRORS DETECTED BY TEST ROUTINES 

i::oo1 

START I/O INSTRUCTION ACCEPTED BUT NO INTERRUPT RECEIVED AFTER 
10 SECONDS. PROGRAM ABORTS THE RUN ON THAT ONE DRIVE. THIS ERROR 
USUALLY INDICATES CONTROL UNIT OR FILE HARDWARE PROBLEMS. 

E002 

A TEST I/O INDICATED THAT THE DEVICE WAS AVAILABLE BUT A 
SUCCESSIVE START 1/0 INSTRUCTION TO BURST CHECK A TRACK WAS NOT 
ACCEPTED. PROGRAM RETRIES FOR 5 SECONDS THEN ABORTS THE RUN ON THAT 
ONE DRIVE IF THE ERROR PERSISTS. 

E003 

A TEST I/O INSTRUCTION TO A DEVICE INDICATED THAT THE DEVICE WAS 
UNEXPECTEDLY UNAVAILABLE. THE PROGRAM RETRIES FOR 5 SECONDS THEN 
ABORTS THE RUN ON THAT ONE DRIVE IF THE ERROR PERSISTS. 

ElOl 

PROGRA~ DETECTED SENSE !~FORMATION AFTER BURST CHECKING A TRACK 
OTHER THAN DATA CHECKt DATA CHECK IN COUNT FJELD OR MISSING 
ADDRESS MARK~ CHECKING CONTINUES TO NEXT TRACK. TRACK NOT 
LOGGED. THIS ERROR USUALLY INDICATES CONTROL UNIT OR FILE 
HARDWARE PROBLEMS. 
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ElOlt 

BURST CHECK CCW CHAIN COMPLETED WITHOUT A UNIT CHECK. PROGRAM 
ABORTS THE RUN ON THAT ONE DRIVE. THIS EKROR USUALLY INDICATES 
CONTROL UNIT OR FILE HARDWARE PROBLEMS. 

BECAUSE THE FILE MASK OF THE CCW CHAIN TO BURST CHECK A TRACK I~ 
SET TO INHIBIT HEAD SEEKS AND THE LAST CCW COMMANDS ARE READ CKD M/T 
ANO A TIC BACK TO THE KEAD CKO, A START l/O WITH THIS CHAIN SHOULD 
ALWAYS TERMINATE WITH 1 UNJT CHECK'. IF 'FILE PROTECT' OR •FILE 
PROTECT• OR '~ILE PROTECT• ANO 'OVERFLOW INCOMPLETE' ARE THE ONLY 
SENSE BITS 1 0N•, THE CCW CHAIN HAS EXECUTED CORRECTLY ANO FOUND 
NO DATA ERRORS. 
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5. COMMENTS 

5.1 SECTION DESCRIPT!Ofol 

THIS TfST $ElTION OBTAINS ANO PRINTS RESULTS OF TESTS THAT HAVE BURST 
CHECKED EVERY RECORD ON A 2316 DISK PACK. NO WRITING OR HOVING OF 
PACK DATA WILL OCCUR AT ANY TIME. NO DIAGNOSTIC SECTION CAN BE RUN 
AFTER THIS SECTION HAS TERMI~ATEO WITHOUT A RE-IPL O~ MONITOR. 
THERE IS ONLY ONE ROUTINE IN THIS SECTION. 

ROUTINE 1 DESr.RJPTION 

THE ROUTINE FIRST ISSUES A START 1/0 IMSTRUCTION TO OBTAIN THE 
VOLUME SERIAL NUMBER FROM THE PARTICULAR PACK ON THE DRIVE IT HAS 
BEEN ASSIGNED TO TEST. IF NO VOLUME SERIAL IS AVAILABLE IN THE HORMAL 
LOCATION, IT WILL PRINT 'VOL ID NONE'. THE ADDRESS OF THE DEVICE DOING 
THE TESTING IS PRINTED WITH THE VOLUME IO AS THE FIRST LINE FOR EACH 
NEW PACK THAT IS TESTED. 

A BRANCH IS MADE TO A START 1/0 SUBROUTINE AND A DECODE SUBROUTINE 
TO OBTAIN THE PERTINENT BURST CHECK TEST DATA. WHEN THE ENTIRE PACK 
HAS BEEN ANALYZED OR AT ANYTIME THECAPACITY OF THE DATA TABLES IS 
EXCEEDED, THE TEST DATA IS PRINTED. IT INCLUDES A LINE WITH THE 
CUMULATIVE TOTAL OF LOGGED BAO TRACKS TO THIS POINT PLUS A LINE OF CATA 
FOR E4CH LOGGED TRACK. THE TRACKS WILL APPEAR SORTED IN ORDER BY HEAD 
NUMBER RATHER THAN BY CYLINDER. A LINE OF DATA WILL JNCLOOE THE 
FOLLOWING -

1. DECIMAL TRACK ADDRESS 
2. HEX TRACK ADDRESS 
3. COUNT FIELD OF ERROR RECORD IF RELIABLE 
4. NO. OF TIMES OUT OF 10 RETRIES ERROR OCCURRED 
5. FIRST 2 SENSE BYTES OBTAINED AFTER ERROR OCCURRED 
6. REASON CODE <SEE DESCRIPTION Of CODES BELOWt 

SECTION SENSE SWITCH 13 IS PROVIDED IF IT IS DESIRED TO LOOP THE 
BURST CHECK CCW CHAIN ON ONE PARTICULAR TRACK. THIS SWITCH MAY BE 
TURNNEO ON AT ANY TIME. IF IT IS TURNNED ON WITH NO TESTING IN 
PROGRESS, THE NEXT ORIVE TO BECOME READY WILL BE THE ONE THE TEST 
EXERCISES ON THE ENTERED TRACK. IF IT IS TURNNED ON WHILE A PACK IS 
BEING TESTED, THJS PACK WILL BE THE ONE THE TEST EXERCISES ON THE 
ENTERED TRACK. WHEN· SECTION SENSE SWITCH 13 !S TURNNED OFF• ANY DATA 
ACCUMULATED IN THE BAO TRACK TABLE IS PRINTED AFTER WHICH TESTING 
TERMINATES ON THAT DRIVE. 

WHEN TESTING IS COMPLETED ON ANY DRIVE. A ~ESSAGE IS PRINTED WITH 
THE VOLUME SERIAL NUMBER OF THE PACK ANO.THE TEST DRIVE ADDRESS • 

THE CCW CHAIN THAT BURST CHECKS THE TRA,KS APPEARS AS FOLLOWS --

SEEK 
SET FILE MASK TO INHIBIT HEAO SEEKS ANO All WRITING 
READ HOME ADDRESS 
READ RECORD 0 TRUNCATED 8 BYTES 
READ COUNT-KEY-DATA MVLTITRACK TRUNCATED 8 BYTES 
TJC SACK TO READ COUNT-KEY-DATA H/T 
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) 

0 0 ) 

THE FOLLOWING CODES APPHR WITH OTHER INFORMATION ON THE PRINTED 6. APPENDIX 
OUTPUT FOR EACH LOGGED TRACK WHEN THIS PROGRA~ COMPLETES THE TESTING 

0 c ) OF A PACK. IT IS A COOf THAT DESCRIBES IN DETAIL WHAT THE STATUS OF 6.1 CHANNEL STATUS WORD BYTE CHART 
THE ERROR CONDITION WAS. 

CHANN£L STATUS WORD STATUS BIT CHART lHEX) 
REASON CODES 0 D ) 

CSN s KK A AAA AA 00 00 cccc~ RESIDUAL BYTE COUNT 
REASON · DESCRIPTION e 

CODE 0 ·O • 80--PROGRAM CONTROLLED INTERRUPT " J 

KEY It 40~1NCORRECT LENGTH • 
1. HA AND RO WERE LOCATED. t I 20--PROGR£M CHECK •- CHANNEL 

HA WAS READ SUCCESSFULLY. 0 ~ COMMAND lO~PROTECTION CHECK • STATUS ) 
. k(X} HAD DATA CHECK IN COUNT. ADDRESS 08--CHANNEL DATA CHECK • BITS 

04--CHANNEL CONTROL CHECK 
) 2. HA AND RO WERE LOCATED. 0 D 02-·INTERFACE CONTROL CHECK 

HA WAS READ SUCCESSFULLY. Ol~CHAlNING CHECK 
R(X) HAD DATA CHECK. 

0 D so~----ATTENTION t ) 

3. HA AND RO WERE LOCATED. 40-·--STATUS MODIFIER • 
HA. WAS llE~ SUE£.E~ 2n---U:U~lJl.el Ull.1.1 am.. 

, __ 
QE.~~ 

RO WAS READ SUCCESSFULLY. 0 0 10---BUSY STATUS ) 

A RECORD WAS FOUND MISSING OR oa---CHANNEL END ens 
DAMAGED BETWEEN GOOD ONES. 04---DEVICE END 

) 0 0 02------UNIT CHECK 
4. HA NOT FOUND ON TRACK 01---UNIT EXCEPTION 

s. HA AND RO WERE LOCATED. 0 0 ) 

ALL RECORDS ON TRACK BURST CHECKED OK s 
HA READ DID NOT EQUAL HA EXPECTED. s 

0 ~ ) 

b. HA AND RO WERE L.OCATED .. 
HA READ DID NOT EQUAL HA EXPECTED. 
A BURST CHECK OCCURREO IN THE HA FIELD. 0 % J 

7. HA ANO RO WERE LOCATED. 
HA READ DID NOT EQUAL HA EXPECTED. 0 t ) 

A BURST CHECK OCCURRED IN A RlXJ COUNT FIELD. 

e. RO NOT FOUND ON TRACK. 0 J ) 

9. HA AND RO WERE LOCATfO. 
HA READ DID NOT EQUAL HA EXPECTED. C• t J 
A BURST CHECK OCCURRED IN A R(XI DATA FIEU. 

5.2 DETAILED DESCRIPTIONS OF ALL OTHER SUBROUTINES IN THE SECTION ARE 0 I J 
DESCRIBED IN THE PROGRAM LISTING. 

0 I ) 

0 1 > 

0 I ) 

0 - > • 
t 

0 D ) J 

! 
iJ {\ l 

0 D l 

(.i n ) 
2316 DATA INTEGRITY TEST *** F68E-* *** 2316 DATA INTEGRITY TEST *** F6BE-• *** 
DATE lONOV6 15FEB68 PROG.10 FbBE-4 ,....,~ r DATE 10NOV6 15FE868 PROG.ID F6BE-* ) 

EC NO. 4':!2906 420662 PAGE NO. 0006 EC NO. 422906 420662 PAGE NO. 0006A //,; 

,- ' 
., 
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 STSTflt 

2316 DATA INTEGRITY TEST *** F6BE_. *** 

6.2 SENSE BYTE CHART FOR BYTES Ot lt 2 AND 3 

1-----I- -I 1-------I-- J 
I J I J J I 
I _ I SENSE I SENSE 1 SEt4SE I SENSE I 
I I BYTE I BYTE I BYTE I BYTE I 
I I 0 I 1 I 2 I 3 I 
I I I I J I 
1-----I- I 1----· -1----1 
J I I J I I 
I BIT 0 I COMMAND I DATA CHECK IN I UNSAFE I BUSY I 
I I REJ~CT I COUNT FIELD I I I 
I I I I I I 
I-----1 I--------I~------1--------I 
J I J I I J 
I BIT 1 I INTERVENTION J TRACK I NOT USED I ON-LINE I 
I I REQUIRED I OVERRUN I I I 
l I I l I I 
I------1----------1------------1-----------I -1 
I l I l I I 
I BU 2 I BUS-OUT I END OF I SERIALIZER l UNSAFE.. I 
J I PARliY I CYLINDER I CHECK I I 
I I I l I I 
I-----I-------1-------1--------1-------1 
I I I I I I 
I BIT 3 I EQUIPMENT I INVALID I NOT USED I WRITE CURRENT I 
I I CHECK I SEQUENCE I I SENSE I 
I I I I I I 
1-----1-------1----------1-~--------1--------1 
I I I I I I 
I BIT 4 I DATA I NO RECORD I ALU CHECK I PACK I 
I I CHECK ! FOUND I I CHANGE I 
l I I I I l 1------1--------1--- -1-------1------1 
I l I I I I 
I BIT 5 I OVERRUN I FILE I UNSELECTED I END OF I 
I I I PROTECTED I FILE STATUS I CYLINDER I 
I I I I I I 1-------1-----------1---------1----------1---------1 
I I I J I I 
I BIT 6 I TRACK CONDI- I ~ISSING I .NOT USED I NOT USED I 
I I TION CHECK I ADDRESS MARK I I I 
I I I I I I 
I-----I I-------1--------1--------I 
I I I I I I 
I BIT 7 I SEEK I OVERFLOW I NOT USED l SEEK I 
I I CHECK I INCOMPLETE I INCOMPLETE I 
I I I I I I 
I-----1---------1---------I--------I-- --1 

SNS BYTE 4 00000000 
00000001 
00000010 
00000011 
00000100 
00000101 
00000110 
00000111 
00001000 
00001111 

ORIVi: A 
DRIVE B 
DRIVE C 
DRIVE C 
DRIVE E 
DRIVE F 
DRIVE G 
DRIVE H 
OR I VE J 
DRIVE CANNOT BE DETERMINED 

2316 DATA INTEGRITY TEST *** F6BE-• *** 

PART HO. Z26l75l 
PAGE "°• 0007 

---------------------------------·-LAST PAGE---------::-------------------------------------

• 

OA TE 10NOV6 l~FEB68 PROG.ID F6BE-• 
EC NO. 422906 420662 PAGE NO. 0007 fl 
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