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PURPOSE

FOFE was written to provide the Field Engineer 3 means cf maintaining
and/or generating his IE Systexs360 diagnostic crogrags on the 221l cr
231% disk drives.

REQUIXEMINTS'

EQUIPMENT

CPU - Systexn/360, all rodfels with the standard instruction set.

¥ain Storage - This program requires a miniwur cf 8192 kvtes cf stcrage
to cperate.

Contrel Card Device - 1052, Card Readerx

Cata Card Device - 1052, Card keader {Data Card Device and Conticl Caxd
pevice may re the sane Jdevice).

431 fceed Hard Copy Device - 1052, Printer.

Systers IZrrcr Log Device - 1052, Frinter (Hi Sreed Hard Copy Device and
Systers Lcg Device nay be the sazme deviced.

Systexs PResidence Device - 2311, 23i4:

New Master - 2311, Z314 (Systems Residence Device and New Master muyst be
the same device unless a Dup or Merge function is intended.

Pregrarw

The 2isk Utility FOFE is a stand-alcne prograwn, and as such reguires ngc
mocnitor programsS to coperate.

FOFE requires the disk pack (System Residence Device) ontc which it will
reside and update to te forwatted by FOFE's FCRNAT module.

PROGRAM PHILOSCPHY

GENERAL

EQOFE is ioaded Ly standard IPL rrocedures from cards, cr FOFE lcader
irom an FOF: formatted disk pack. After partial loading, the prograc
will 3o intec Wait state to alicw the cperator tc define the I/C units
to ta used. I/0 unit Jefiniticn can ke entered via the 1052 typewriter,
xanually stored in storage or by prerunching the data inm a definiticn
card. “hen the I/C units have teen defined, tne rrogran will ccarlete
loading and initialize the system. :

At the completicn of the initiazlization thase FOFF will interrocate the
Control Card Device and will btegin execution of the first functicn
requeSted. When the first function is comrleted, the control card device
will ‘be interrogated again and the next function will ke executed. This
centinues until the vrogramw is terminated by an ECF {frcw the card reader)
or by the TERM message (from the 1052 typewriter, or card reader).
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CPERATING PRCCEDURES 8.1.3 ©  pISK ) : E
L YS PROGRAM INITIALIZATION » Set the IPL switches to the address of the 2311s231& aisk file and depress
_ e . B , S S ’ ioad button. The IPL program will load and it will enter Wait state.
The operator m¥st Jdefine the I/C configuraticn to be used bty the program. e R At Hex location 180 the operator must store FE and depress interrupt.
This may be done by pre-punching a definition card, (see 8.1.& examrple ) e 5 Lo . Tne'load program will then 1oad the ohject program and transfer contreol
#1), entering the Jata via 10S2 typewriter. (see 4.1.5), or by manvally = ‘ , . to it. , R S : R I
storing the data via console data keys, (see 8.1.6). ) : : 3 : § : S : : " e _
, - . : FOFE will load and enter Wait state. At this point, the operatcr mrust
Each unit is defined by an alrhabetic character that descrites the unit - Gefine to the program the I/0 units to be nsed Guring the Utility. run.
type and a four (&) hex character 1/C vait 2ddress. The following ’ ) : 7 o ) . : ; PR
characters represent unit types: o o L : . e o - 1f loading an 1PL program other than FOFE enter that Ercgrar’s P3 £1
. i o . . ‘ ‘ . s number in Hex location 180. -
Y = 1052 Typewriter - ‘ . - L ‘ : ‘ 5o e , : ST T
C = Card Reader o o ' : ' S I =0 : Example: DME = F040, enter 40 s
D = 2311 File : : S : o ' ) DR T : - L DMR8 = FD24, enter 24
F = 2314 File o L : . ' - ] B . = L : ‘ ) . 7
P = Printer . - , » R : ' oo CAUTICHN
T = Tape unit ) o o : : " i : ! :
- when lcading from éisk and defining the I/C units the Syster Residence
The remaining four hex characters are a leading zero followed by ‘ ¥ © device wmust be the same device as that which was IPL®ed.
i/0 unit address. ’ ; ' i
: . . ; ) , w in defininy to the program the I/0 units to be uvsed, one of the followirng
N Examples of acceptable entries: ' i : g procedures way ke used. .
a) 1052 Typewriter, address 009 = Y0009 - : o : ' ' oa o - Pre-punched Definition Card S :
p) 2311 File, unit address 192 = D0192 ‘ ‘ : e : Action - Depress Interrupt {see 4.1.4)
5.1.1 LOADING - - : o - .2 - 1052 Typewriter Entry
: : S Action - Dzpress Reguest on 1052 {see 4.1:.5)
8.3.2 Cards - (If you have just received FOFE and this is the first time it : . :
is to he used, please see 8.0). 3 ‘ - Conscle Data Keys

{see 4.1.6)
Set the IPL switches to the address of the card reader and depress load. . L

Efter partial lcading, the program will enter Wait state. At this point, R 3R
the operator must define to the program the I/0 units to be sosed during ) N
the Utility run.

‘ ~In Gefining to the program the 170 units to be used,:ane'of'tbe following . S : - S , AR : _

. procedures way be used. S o ‘ ' ' CAUTION: SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEVICE uﬁiass
. Pre-punched definition card s _ A nu? OR MERGE FUNCTION IS INTENDED. : o ;

Action - Derress Interrupt (see $.1.43 : S :

. 1052 Typewriter entiy l e ‘ :
Action ~ Depress Request on 1052 {(see 4.1.5)

- Comnsole Data Keys
{see 4.1.6) ;

CAUTION: SYSTEMS RESIDENCE DEVICE AND NEW MASTER MUST BE THE SAME DEVICE UNLESS
A DUP OR MERGE FUNCTION IS INTENDED. : B ) v
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4.1.0 PRE-PUNCHED DEFINITION CARD (Procedure 1) , - o EXAMPLE %1
. & R s t ;
I1f @ definition card is used, it must b» pre-runched and IPL loaded with
the deck. This is card #0FE400679. Columns 1-16 and 52-80 mast be an . _ ..
exact duplicate of the one provided, cclumns 17-51 must be pregpunched e Example cf Pre-Punched Definitioa Card )
as follows (see examnrle #1). . L ,2 s . .
L 3 1 3 >
Card Colurn Punch ‘ . P Col. 763901234567890123u56789012345678901 .
17 C - if control card device is a ¢ard reader Puanch ¥000% CO0CC DO190 D019C FOOOE YOO1lF
: ¥ - if control card device is a 1052 i
1B-21 4 digit address cf control card evice (right _ teaning: égig iza;gg gﬂtggldgzgdcgiglgzvme
justified with leading zeros inserted as 1 2311 is the syster residence device
necessary) - see Note l’ 2311 is the new master i
22 - nlank - ) The prirter is the high speed hard copy device
Zlan} | The 1052 is the error log device
Z3 C - if data carxd device is a caré readex
Y - if data card device is a 1052 i Note :
T -~ if data card device is a tape NOte &
“ s R . . Control cards fcr update functicns are always lceded frcm CCNTRCL CARD T %
24-27 4 digit address of data card device { DEVICE. Prograr decks (on FOFF Format tape) may ke loaded from & se—arate ’
28 Blank T : dievice, ¢or CATAR CRARC DEVICE, if Jdesired.
. : o . 1 ]
9 D - if the diagncstic system residence dGevice ) Note 2
is a 2311 ; : : R . cons c e
s a3 : X g : Tne nign spee’ cutrut device is used by FOFE for listing and printing
gs 315322? Jiagnostic system residence device t diagnostic and diagnostic ID's residing onsthe diagnostic disk rack. !
s s : s : The error lcg device is used Ly FOFE for the logging of error messages.
O~ e syst s 36
30-33 :rdiglégiﬁdrgsseggrﬁfz diagnostic system residence e if the error lcjy Sevice is a 1052 it can also ke used as a decision !
4 digit adgresg bf the disk drive that the diag- maxing device. After any error message ending with 2 HALT the crticn
nostgcs are to be rlaced onto oi depressing the 1052 requ«st key can be taken. The nessage, READY FOR H
13 L NPUT, will type. The following input messages can ke given: N
34 Blank N i 3 R the I/0 operaticn will te retriecd. }
H .
s ~ o A& 3 3 A
B ; - ;E :2: 22: ;::zzi gz:;g: ;2 ; ggii . I the error will ke ignored, and processing will atterpt
> ) to continue as if no error had occurred. 3
- : igi 5 h ster if m - . R : :
36-39 gugigz;tzddreas C: the new master if merge or S this option is only applicable during gererate, add,
P : ex s : . delete, punch and rrint. This crtion will termrinate y
:fd;gltoiggieizngiigge diagnostic residence device - operation on the diagnostic program in progress and will
. ¥ ' . skip to the next diagnostic progranm to ke prccessed.
49 Blank ) - : lote 3
4t 5 - ;g tﬁg g;gg zpzzg'gg:pxt gzzigg ;2 : gg;gter | i All tne entries punched in the yrrepunched 2efinition card way ke overlaved ;
- 3 P P : ry decressing request on the 1052 whcn the CPU enters wait state during
42-45 4 digit address of the 1052 or printer - see loading, and following those steps defined in 4.1.5
Note 2 . . ' > \
46 Rlank
47 P - if the error log Jdevice is a printer {
Y - if the errer log device is a typewriter
48-51 4 @digit address cf the 1052 or rrinter - see t
Note 2
¥
1
F JATE: J1NMAT Us PROG. ID. FOO7-2 ,
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. S o Enter the following information:
3.1.5 i052 Typewriter Entry {(Procedure 2) L : :
' Char. No. Iype
AS an alternative for providing a pre-punched definitioca card, the ) § ¥ 1 End cf Block - if no high speed cutput device is
cperator may enter the 1/0 unit addresses through the oca~line 1052 availakle or desired S
typewriter. : ’ - : : P - Printer ‘
- _ ’ P Y - 1052
When the CPU enters WAIT state during loading, Gepress the reguest key ) L :
on the 1652. The following lines will print. {The asterisk will be ' ) ‘ 2-5 4 digit address cof the high speed hard copv device -
replaced with the current level of FOFE.)} : : t :
- g, s 6 Fnd of Block
FOFE-#*# DISK UTILITY;READY FOR I/0C CONFIGURATION ) . .
ASEIGN I/C DEVICES 2Y TYPE AND 4 BYTE ADDRESS § The foilowing line wilil then e crinted:
. * READER DEVICE TYPE S . . s - N SYSTEMS LOG LEVICE; USE Y OR P -
TAPE DEVICE TYPE - t ' :

PRINTER DEVICE TYPE
1052 DEVICE TYPE _ _ - ,
2311 DEVICE TYPE o t Char. NO. Type
2314 DEVICE TYPE :

Entexr the following information:

MoK n
oo

1 £nd of Block - if the system®s error log device is the

EXAMPLE; USE "POCCE' FOR PRINTER WITH ADDRESS OF OOE sare 3s the high sreed hard copy device and a high sypeed

v
DATZ INPUT DEVICE; USE C, T OR ¥ * rard copy device was provided.
) ‘ P - Prirter other than a 1052
The keyboard will then unlock and you should enter the folleowing - ¢ - i o ¥ - 1052
infermation: .
. : o - - : 2-5 4 digit address cf the system's error log device
Char. No. Tyee A e §
. ) oL T - € End cf RBRlock
1 C - if the Cdata card Jevice is a card reader - - . . , ,
¥ - if the Jata card device is a 1052 N L S F3 Tne following line will then te printed:
T - if the data card device is tape . e . : . :
- ’ . s ) ’ ’ F SYSTEM RESIDFNCE DEVICE:; CSE D OR F
2-5 4 digit address cf the data card device right- ' .
justified with leading zeros inserted as necessary i Ernter the feollowing information:
8 End of Block (alternate code 5) * Char. Hc. Type
The €cllowing line will then ke printed: A i . L 1 D - for 2311
R LT LT e F - for 2314
CONTROL CARD DEVICE; USE Y GR C ) R * ‘ :
’ : 3 B 2-5 4 digit address cf the diagnestic resident disk pack
Enter the following inforwation: . . - or if doing 2 generate, the 4 digit address cf the
' T device onto which the diagnostics are to ke written.
thar. Ho. Iyre
. e £ £nd of Block
i End of Block - if the control card device is the same "
as the DRTA INPUT DEVICE, and ignore characters 2-6 : ’ - : The following line will then ke rrinted:
C ~ it the contrcl card device is 2 caré reader ) ’ : . R
¥ - if the contrcl card device is a 1052 ; NEW MASTER;-USE D OR F
-3 4 digit address cf the control card device
6 End cf Blcck i
The following line will then ke printea: :
HI SPEED HARC COPY DEVICE; USE P OR ¥
DATE: 01MAY6B  23AUG6E8  QIMAYS9 ’ PRCG, IL. FOO7?-2 ‘ : 4 DATE: O1MAYE8  29AUG6S 01MAY69 PRCG. ID. F007-2
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.
Enter the following information: S ? BT Via Console Data Keys (Procedure 3)
& A
Char. No. T ‘ : Instead of the abcve prccedures, the I/0 units ray ke defined through
L0dr. N0. Iype the conscle 3ata keys.
1 End cf Block - if the NE# MASTER device is the same
as the Systers Residence device ¢ - When the CPU enters the WAIT state enter into the follcwing locaticns
o - 21311 - the information for each unit as Jdescribed in procedure Z.
F - 231t
V ¢ : Control Card Device Loc 1000 Device tyre
2-5 4 digit address of the new master device : . . 1001-1004 &-kyte address
[ End of Block ‘ t : Data ZInput Device Loc 1006 Device tyre
1007-106A 4%-byte address
NoteS ¥
[xPTeD & System Residence Device Lce 180C Device tyrpe
1. Either upper or lower case alphatetic characters may be entered. 1009-101¢ &-bkyte address
’ E
2. cancel lalternate code 0) may be pressed at any time before EOB # Hew Master Loc 19012 Device tyre
and will cause reinitiation of the last read. 1013-1016 &-byte address
3. If the first character does not match one cf these defined in the 3 Righ Speed dutrut Device Loc 1018 Device tyre
akcve, the following message will be printed: : 1019-101C 4-tyte address
INVALID I/C CONFIGURATION ! ) ' Systems Error icg Device Loc }giﬁ 1022 2ezi:e tgge
. i - ~-byte address
and the read which was in error will be reissued. i S ) .
. . As an aid in entering data via the Console Data Keys the fcollcwing
te If neither hard copy or systems log device is provided, FOFE characters are prcvided
will hang. -
g . ' Dec Hex Dec Hex Dec Hex Cec Hex
0 = FO 5 = ¥5 A=cCl P = D7
'Y 1=r1 6 = Fré c =23 T = E3
2—=TF2 7= F7 D =cCtb Y = E8
3 = F3 § = F8 F = C5
3 4 = Fq 3 = F9 F = Cé
Fxample: When 1052 is Control Card Device with device address cf (1F.
& .
. Loc 10060 1001 1002 1003 1004
Store 11101000 11110000 11110000 11110001 1100011C
3
2
i
- 2
i &
DATE: 01MaYeés 29aU0G68 01MAY69 PROG. ID. F007-2 i OATE: 01MAY68 294TG68 0§MAY69 PRCG. ID. F007-2 3
EC NO. 256953 256975 257750 PAGE 5 EC NO. 256553 256975 257750 PAGE 52
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UPDATE CONTROL RECORDS

The following pages explain in detail tne opticns available in this prcgram.
All update functicns, with the exception of condense, merge and duplicate
are done on the single diagnostic resident pack.
Functicn Section
ADD Program from cards 5.1.1
4ADD Prcgram from FOFF Teore 5.1.2
Change programs
ALTER Program
Assign 1/0 devices
Condense disk
Delete programs
PDuplicate disk
Forrat disk
Generate disk
List programs
Loader core storage address assignment
¥erge disk i
Print grogram
Punch prograrm
Rearrange programs
System Definition
Terminate

¢ CELRTRT R
P ot o bt ok et o el D D N NN B W
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*In examples on the next few pages the word *Tyre' is used to
indicate what is to ke entered via the 1952 when it is the control
device. The word 'Punch' is used to indicate what is tc be punched
into the contrcl card when the control device is the reader.

Add Programs - Caxd or Card Image Tape

Purpose:

This control card provides the ability to add a new prcgrar or prograns
to the rack. It also provides the akility to change or replace an entire
program oxr programs on the disk pack. The add and change ccntrcl cards
are interchangeable and prcvide the same functicn.

Restrictions:

i If the control card and data input devices are the sawve, all program
sections existing in the data input device will ke added tc or
changed on the disk pack until the next control card is read orx
until end of file on the data input device is read.

01MAYSS8
256953
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2. If the control card and data input devices are different units, all
Program sectiocn$ existing in the 3data input device will be z2dded
to or changed on theé disx rack until tne end of file cn the data
input device is read. o )

Caxd Format:

Cclumn* 12345678
Type ADD
Panch CNTRLADD
Procedure:

Load@ FOFE and define I/0 devices. 1load the 3ata input device with the
rrogram(s) to be z23deé to or changed on the disk pack. Fnter via the

control card device, an add message. The program(s) in the data ingut
device will then be placedl on the pack.

Add _Proyrams - FOFF Formzt Piagnostic Tape
Purpose:

This contrel card crovides the ability to add a new prograr or EFrograas
to the system resident disk pack. It also provides the ability to change
Cr replace an entire program cr programs on the systenr resident disk
rack. The add ané change control cards are interchangeable and prcvide
the same functicn.

gard_?orgég_;

Cclumn#* 12345678
Type ADD -
Funch CKTRLADD

This control card fermat will add or change ail prograns from the FOFF
tape to the diagnostic resident disk pack.

Card_Fermat 2

1
Column* 12345678901
Type ADDXXX
Puncn CNTRLADDXXX

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

Procedure:

Load FOFE and define I70 devices. Mount the FOFF diagnostic tape on the
tape drive assigned as the cGata input device. Supply cn the contrcl
card device, one of the &dd messages defined akcve. The progranm {s)
specified will then ke a2dded to or changed on the diagncstic resident
device.

OC1mMAYES
256953
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Change Progran

This option is Gesigned to give the dser the atility to change cr replace
an entire program with a program{s) from the data card device. - This
function is identical to the add function and is included as a

compatipiiity function. See 5.1.1 and 5.1.2 for corplete details.

No program in the F.E. block can be changed using the CHG option (see
KEARRANGE) . . :

Card Format 1

1
Coluan* 12345678901
Type CHGXXX
sanch CNTRLCEGXXX

This control card format will change the single prograr
specified by XXX.

Card Foxmat 2

1
Coluen*  1234567€9012345
Type CHGXXX-YYY
Puncn CNTRLCHGXXX-YYY

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

Procedure:

See add functions 5.1.1 and/or 5.1.2. The change function consists

logically of » delete-adad cperation.

U1MAY68
256953
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Alter Program
Purpose@:

The purgose of alter is to change on a kyte tasis the text portion cf
any pregraw on the diagnostic resident disk pack.

Restrictions:

The Jata ingut must pe in the format of 80 character records. No alter
records way be used to change a 3ata card. If & 1052 is used tc introduce
tne control reccrds (4IT records), and another device is used fcr the
alter data, each group of alter sata must be delimited ky an ALTEND
recorg.
CAUTICN: REP cards or RPI data is placed into the precgrax addressed as
is. FOFE does not interrogate this data for accuracy.

1 1
Column* 12385678901 or 123456759012
Tyge ALTXXX ALTXXXY
Punch CRTRLALTXXX CNTRLALTXXXY

XXX is the three digit identity of the progranm to be altered. The first
format is used to alter the main program load. The second format is
used to Specify the overlay to be Altered, where Y = 1 for cverlay 1, 2
for overlay 2 ... F for overlay 15.

The alter data may be a standard form TXT card, REP caré orx if the data

is to be enterea from a 1052, an RPL message may ke used as data. The
format of an RPL message is ss follows:

1 2
12345678901234567890

Column*
Tyge RPL XXX¥XX YYYY
Punch REP XXXIXX YYYY
TXT {normal TXT card)

Type in columns 5-10 the starting address (in hecllerith) and type in
columns 12-15 the first of up to 14 data fields separated ky commas.

Punch in columns 7-12 the starting a3ddress {in hollerith) and punch in
colamns 17-Z0 the first of up to 14 data fields separated ty commas.

If the Jdata and control devices are separate the end cf an alter shculd
be indicated by an ALTEND card. Its fcrmat is:

1
Column# 12345678901
Type ALTEND
Puncn CRTRLALTERD
UGlMAY6E 2920568 01MAYE9 PROG. ID. FO07-2
256953 256975 257750 PAGE 7A
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Procedure:

Load FOFE and define 1I/0 devices. Load the control card device with an
-ALT card. 1load the data input device with the IXT, RE?, or RPL
-card/uwessages. I1f more than one program is to te altered, the information
in the data input device must te delimited ty an ALTENS record. If the
control card and data input device are the Same and. mcre than one program °
is to be altered, the ALTXXX card will suffice. :

&8sign 1/0 Device

Purpose: : VR

The purpose of the assign card is to allow I/0 device assignmwents tc Le-
cnanged between job steps withcut 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 reloading FOFE.

Restriction - SYSRES device ray not ce changed with the ASSIGN
fuancticn.

t:essage Format:

Data Input Device

1 2
Column# 12345678901234567890123
Type ASSGN DATRIN, ZXXXX '
Puncn CNTRLASSGN DATAIN, ZXXXX

where I can ke T for tare, C for cards and Y for the 1052, and XXXX is the

é

IBM ﬁaINTENANCE DIAGNOSTIC PROGRAM PART NO. 5448461

PAGE © - 8A

Systems Errcr Log Device

1 2
Column%  1234567890.234567890123
Type ASSGN ERRLOG, ZXXXX
Punch CNTRLASEGN ERRLOG, ZXXXX

wheére £ can be P for a printer Cr ¥ for a 1052 and XXXX is the 4 digit. -
device address cf the systers error log device. -

High Speed Outgput Device

1 2
Column# 123456789012345678901234
Type ASSGN PRINTER, ZXXXX
Punch CNTRLASSGN PRINTER, 2XXXX

wnere Z can be P for a-printer cr Y for a 1052 and XXXX is the 4 Jigit
device address of the high speed output Jevice. i
Condense: .

Purrose:

To rrovide a meanskby,which the F.E. can physically remcve deleted Fregram
from the disk pack should the fack kecome full.

Restrictions:

1. If the MIDAS program exists on the resident rack, it nust te deleted

4 digit address of the data input device. % kefore the ccndense function is used.
Control Card Device ) B E ) 2. Any rearranged programs shculd ke deleted Frior to this operation
S . ’ L B : : - ) Or they will be generated twice orn the resident Facke.
1 2 , S el o A
column® 12345678901234567890123 ) ‘ . R o ; & 3. The data input device will be altered by the program to address the
Tyce ASSGN CONTROL, ZXXXX E : e . w8 tape unit used as the intermediate storage device. To change it
Punch CNTRLASSGR CONTROL, ZXXXX : ) L i : i kback to its criginal assignment use an assign controi card rlaced
: . L - E ~after the condense control card.
where Z can be C for cards or Y for the 1052 and XXXX is the 4 gigit SR . .
address of the control cargd device. 9 . . - . 4. For thcse systems that have no tape units, a duplicate function can
- ‘ ‘ : el ke used which will duplicate only those programs present onte the
New Master Disk C R ) i _ . - New Master.
1 2 , : - ' : _ - Card Format
Colunn* 12345078901234567890123 o , 3 ‘
-  Type - ASSGN NEWMAS, ZXXXX S ~ : ‘ . - i
Panch CNTRLASSGN NEWMAS, ZXXXX ‘ : : : . Colunn# 123456769012345%
. - ' . Tvre CCRD, ZXXXX
#here Z can be D for the 2311 or F for the 2314 and XXXX is the 4 digit . - : Punch CNTRLCOND, ZXXXX
devi address of the new master. E ' : ' ; L.
svice dre . where z i3 T for a 2400 series tape unit and XXXX is the 4 Jigit address
- used as an intermediate storage device for the condense operaticn.
i
. Procedure:
e Load FOFE and define I/0 devices. FEnter through the control caxd device
& condense nessage. The syster resident device will rrcceed to go disk
to tage and #ill then yo tage to disk. This tape may be kept as a backup
and used as input to the Generate function if desired.
i )
DATE: G1MAY68B 292UG68 01MAY69 PRCG. ID. F007-2 . DATE: O}MAYGB 29aUG68 01MAY69 PROG. ID. F007-2
EC NO. 256853 256975 257750 PAGE g , ] EC NO. 256353 - 2569275 . 257750 _ PAGE 8a
§ .
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; 5.1.8 Duplicate Disk
25.1.7 Delete FProgram & § Parpose:
EQSEQ§§E " . e To allow the F.E. to duplicate bis system resident pack onto the new ‘ ¢
To delete a program or programs from the syster resident disk pack. oo master disk drive.
Card Forpat - _ e e Restrictions: . P
1 . i 1. The new master and system residence device must not be the same device. 4
giégmn* éég;§§78901 : L ) 2.  The FORMAT control card must be used to initialize the NEW MASTER pack
: . tion.
Panch CNTRLDELXXY i ) ‘ prior to the duplicate function o &
r 4 3. If the MIDAS program exists on the resident pack, it must be deleted
° ' . ‘before the Duplicate function is used. .
. { - o
1 ) h 4 The new master and systew residence device must not be the same device.
Column# 1234567€9012345 s
Type DELXXX-YYY The FORMAT control card must te used to initialize the KEW MASTER rack
Pinch CNTRLDELXXX-YYY 4 prior tc the duplicate function.
If ¢he rirst format is used the single program cenoted by XXX will be Message Format &
deleted. If the second forxrmat is used all prcgrams starting at XXX i ) v
tnrcugh and including YYY will ke deleted. Colamn#* 123485678 &
. Type DUP )
Procedure: : i Punch CNTRLDUP
Load FCFE and define I/0 devices. Enter through the ccntrol card device Procedure: » : ¥
a2 delete card/message. The referenced program cr progrars will then ke F "
deleted. - Lcad FOFE and assign I/0 devices. Enter through the control card device 7
a LUP card/méssage. ’
4
' 5-1.9 Format Disk 1
¥ - Furpese:
% To provide the F.F. with a method of initializing angd rroviding a surface }
| S analysis of the diagnostic resident and new master disk packs required
o by FOFE. }
: Restrictions:
) i. This ccntrol card must be used prior to the initial generation of3;:' ;
i 0 the diagnostic resident pack, the new master when duplicating or
merging ané the scratch pack when condensirg. i
. i : 2. This routine always initializes the new master disk pack, therefcre -
S ) ) . . - J the new master assignwent when generating must e the same as the : . }
B - : ’ ’ syster resident disk assignrent. ’ ’
3. Lo not use any other initializer or formater on this disk pack after 1
FOFE format function has keen used. ‘ o ’
» :
& N .
Message Foxjrat N ) }
Column# 12345678901 _ 3
} Type FCRMAT ’ ’
i Pancn CNTRLFORMAT
: H
Procedure: }
:
Load FUFE and assign I/G devices. Load the control card@ device with the _ %
: : : N format control message. ‘ -
DATE: "OLNAY68  29AUG6S  01MAY69 PRCG. ID. F007-2 Y
EC NO. 256953 256975 257750 PAGE ] :
o ' DATE: OIMAY68  29AUG68  OIMAYGY PROG. ID. F007-2 !

] EC NO. 256953 256975 257750 ) PAGE 10
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R : B 5.1.12 L T i o
5.1.10 ‘Generate Disk ] Loader Core Sto acg Assignment
This control record gives the user the ability to generate a diagnostic * Purpese: - '
j disk pack from card image records or FOFF format tape. : ) To provide FOFE with a core storage address in which to build an IPL
' tricty . & ~ loader. This is required because cf the endless nurrer of IPL locader
Restrictions: address assignments used by different IPL programs. .
The FORMAT control card mast te used prior to the initial génerate on i & Restriétionq-
the diagnostic resident pack. If for some reascn additional generaticns TUETEEESS R
are done it is unnecessary to re-forrat the disk pack. : 1. This assignment is required before punching standg-alone procgram
; . ‘ . . decks. ’
Message_ Format: _ . €
. 5678 o P e - 7 : : » ) L. 2. it is also required if a stand-alcne crogram is tc be used as an
Column 12%“ 6 LT b . R ‘ ) ] . exclusive disk IPL program such as SIF, System/360-¢5 Hard cCcre
Type GEN . . prcgram,
Punch CNTRLGEN
S L ' & 3. The default ccre storage assignment area kegins at location hex 80
Procedure: which is the logout area.
Lozd FOFE and define I/0 devices. If this is the initial run 1cad a o 4. The IPL loader whi 4 S 18 3 imam of
FORMAT control statement. After the initialization is complete load or : & ‘ n ader which FOFE builds is a raximar of 256 characters.
type the GEW control statement. . : 5.  When FOFE is to ke punched the LDR function wust re used with an
. . . . ' I} address of 001E60. = - -
CAUTION: Extreme caution must ke used during a generation Fass if errors : )
occur on the data input device. If, for exawple, a record is €. Address specified must be a double word address.
oritted while reccvering from a unit check on a card reader, 4
it may not be evident until the created disk is in use. Message Format:
5.1.11 List_Programs ‘ ~ i §f ] ‘ 1
i . : Cclumns# 123456789012345
Purpose: : Type " LDR RAARARA
‘ . ! . Punch CNTRLLDR AAAAAA
To make a list of the programs aprearing on the new mwaster disk. The f % .
items appearing in the list are: Program I1.D., Search Nurber, Part i : AAAAAA is a 6 digit core storage address punched@ in hex designating the
Number, E.C. Level. : ) : i starting address of the IPL loader. .
Restrictions: o T s ‘ o i T v e 3 ' Procedure: v
; S Lo U et oo o S ) . i i ' R , ]
None Load FOFE and assign I/0 devices. Provide to FOFE t“he LDR control
L TR o L , s . ; message. ~ IR :
Card Formats: - : R O o N ; - e i
e SR ‘ : ' ’ b 5.1.13 Merge Disk
Column* 123456789 » ) T
Type LIST : , . ; : ~ , 3 Purpose:
Punch CNTRLLIST . 4 : ‘ I e L
. C ao _ ; ) ' ‘ ' . To merge two diagnostic disk racks in FOFE format onto a single new
Erocedures L i naster pack. Where the same Erogram appears on nore than one rack, the
. S . . program with the highest level wili appear on the new master pack. If
The file “rom which the Frogramws are to be listed is the new master disk the duplicate prograrms are at the same level, the program from the
device which may also be the System resident disk device. Provide a diagnostic resident pack will appear on the new master.
LIST card or message, as specified akove, via the contxcl card device. -
: ‘ Restrictions:

: . CalTION: The'EOFE program desired on the new master gust ke cn the
] IPL'ed SYSRES disk device. :

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 5.1.9),

CATE: U1lMAY6S8 29AUG68 01MAY69 ' ‘ PRCG. ID. F0C7-2
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3. If the MIDAS program exists on the resident pack, it must be deleted
before the merge function is used.

Card Ffecrmat:

1
Column*  123456789012345
Type MFRG, ZXXXX
Punch CWTRLMERG, ZXXXX

where Z can he either U for 2311 or F for 2314 and XXXX is the 4 digit
device address of the disk to te merged with the dizgnostic system
resident device to form a new master diagncstic disk.

Load FOFE and assign-I/0 devices. Provide a merge card or message, as
specified above, via the control card device. The new master will contain
the results of the merge. - :

NOTE: MERGE will take a minimum cof 20 minutes,

S.1.14 Print A Program

:

urpose:

To produce a printout of a pregram as it arpears cn the 4isk on the harg
copy device..

Festrictions:

Waen SYSR3ZIS and NEwW MASTER are different devices, the NEW MASTER will
Le useg.

Message Format:

1
Column#* 1234567890123456
Type PRNTXXY, YYY
Punch CNTRLPRNTXXX, YYY

where XaX is the first of up to 14 three-~digit fields Separated Ly ccmrmas.
Taese fields contain the update numcers of the progranss tc be printed.
The search nurbers dc not have to ke in any carticuiar sequence. Each
except the last must ke followed by a comma.

Lrocedure:
Enter, thrcugh the control card device, a PRINT ressage. The new master

Fack is searched for the requested programs and they are printed in the
crder regyuested on the hard corpy output device.

DATE:
EC WO.

0iMAY63
256953

29AUG68
256975

01MAY6 9
257750

PRCG. ID. FO07-2
PAGE 11
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DATE:
EC NO.

. PART KO.
PAGE
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Punch A Program
Purpose:

To puncn pregrarms from the FOFE disk onto cards in the standard orject
deck format.

Restrictions:

The new waster disk device will be used as input to the punch creraticn.
The object deck outrut will be capatle of rumning, cut is not guaranteed
to be an exact durlicate of the original deck. Punched DM's will include
the DMIC, SR7T, 5DT, CMT, and UDT text informaticn that was on disk, but
will not contain the designation fcund in columrs 13 through 1leé.

Card Format:

1 2
Column*  1234567£90123u5678901 .
Tyre PNCHYXXY,%2%, 227
Puncn CNTRLENCHYYXX, 222, 222

XXXX specifies the 4 digit 1I/0 address of the punch device. Each 222
Srecifies the 3 &igit search nurber of a prograz to ke Funched, up to
14 programs. Each except the last wust ke follcwed Ty a ccama.

frocegure:

Enter, through the control cara device, a PNCE ressage. The new mraster
disk i searched for the requested rrograms and they are punched in the
order requested.

Ncte: &Hefore punching IPL precgrars, see LDR 5.1.12.

Rearrarnge Programs

Parpose:

To rearrange celected diagnostic sections from this present seaxrch nurber
to the "C.E. blcck." The rearranged program will appear culy orce cn
the systems resident pack, kut can ke accessed Ly the two search nunbers.
Restrictions:

The IPL stand-alone programs cannot pe rearranged.
sections nay ke rearranged.

A maximum of 255

Caxrd Format:

. 1 2
Coluwn®* 123456789012348567890
Trie RARXXX, XXX, XXX etc. .
Punca CNTRLRAR XXX, XXX,XXX etc.

Each XXX specifies the 3 digit search nunber of a Prograr tc be rearranged.

L.oed FOFE and assign I/0 Jevices. Provide a RAR card cr ressage, as
Specified akove, via the ccntrol card device.

01mayes
25€953

01MAY69
257750

292UG68

PRCG. ID. F007-2
25697S ’
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DATE:
EC NO.

PART NO. S448461
PAGE = - 12

System‘oefinitiog

Purpose:

To insert DMIO, SRT, SDT, CMT, and UDT information into the diagnostic
moaitors specified bty the lst ccntrel card. One or rcre of these systen
configuration cards can be used and in any order to update the DK or

oM’ s.

Card Format:

First card:

1 2
Column*  12345678901234567890
Type SYS S40,523
Punch CNTRLSYS S40,S23

This card indicates that three DM's are to ke urdated. If only one DM
is to be updated one search nurter would appear. A maximur of three
L#'s can be specified. DMAS, CMK, and DME can ke specified on the same
card; however if it is desired to update DMA4 (S20) only 520 can appear
in tne control card. In other words DMA4 cannot te specified with any
Ccther DM. The reason being that the system configuraticn card format
for DMA4 is different than the cther DM's.

Card_Format: (Data Cards)
1 7
Columns 1 234567~ —~=mmmmm—e e e 2

See DM Userxr's Guide

Do not care UDT2 Procedure for Punching
D¢ not care UDT1 Systems Configuraticn
Do not care SRT1 Cards.

Do not care SDT1

DO not care CMT2

Do not care DMIO

Note that the order and number of system configuraticn cards does nct
matter. HAowever, the numkter in column 16 is ixgortant if there is rnore
than one card of a type such as the UDT cards: UDTC, UDT1, UDTZ2, etc.
The number in cclumn 16 determines which of the possikle cards c¢f that
type will be changed in the DM specified. If a number is not punched
in colurn 16 (blank) a 0 or 1 is assemosled derending cn the first cargd
cf that tyre DM. For example DME uses 0 in coclumn 6 as its first ODT
card where DMA8 uses 1 in column 16 as its first UDT card.

Card_Format:

Last card:

1
Column* 1234856789C1
Tyre SYSEND
Punch CNTRLSYSEND
OlMAY6S 29KUG68 01MAY69 PROG. ID. F007-2

256953 256975 257750 _ , PAGE 12
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Alternate Format:

If the alternate format of the DMIO, SRT, SDT, CMT, and UDT cards is
used, the data input device must be a. 1052. When using this prccedure,
the format is the same excect the Jata starts as character 1 and runs
through character 60. L e o
Procedure:

Enter the system configuration cards via the data input device.

Terminate

‘ Purrose:

Since there is a large namber of control functions which may be rerformed
by this program, it rust be told when all the desired functions may have
been completed. 1If the contrcl recorés always core from the card reagder,
an EZ0F from the reader would suffice; however, the control records way
ce from the 1052, therefore, a term message must ke entered for rregram
corpletion.

Message Format:

Column# 123456789
Type TERM
Panch CNTRLTERM
Prccedure:

When all utility operations are complete, -enter a terrinate message.

-

01MAY69 PROG. ID. F007-Z
257750 . - ’ PAGE " 12a
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) PASE 13
6.0 ERRCR_RECOVERY

EaTE:

B2 YO

The following methods of error reccvery can he used Ly the cperator when
FOFE entcrs the wait state follewing 2 halt messeace.

1. if the error log device has keen assigned te the 1052 Jdepress the
recuest key.

a. The message "Ready for Incut”™ will tyge.
Y&

b. Enter the following:

1) R - to retry the 1/C oreration that £ailed
23 1 - ignore the error and continue processing
3) S - when working with rrogram sections (input or
outrut) skir to tne next secticon and continue
rrocessing.
2. Peress external interrurt.
. The default cption will ke taken which is normelly retry.
3. In the event of cars I/0 cor hard copy devices, FOFE will retry

fpllowing the device end interrurt when the device becones ready-

L. 58m restart - This sction will reguest the operatcr to positicn the
centrol card device to pe positiored to read a centrel cardg.

HALTS, WAITS CR AANCG-UP CONDITICNE

Eang-ug Conditions waen Loading from Disx
Leocation Ccunter 000PS52

Tnirty errcrs have cccurred while readinu the IfL track, unable tc load
any 3tand-alone program.

Locat.ion Countexr N0C:zT7L
Cesired IPL prograr dces not exist on disk.
Location countexr 200CRE

Thirty errcrs have cceurred while reading in the IPL prcgrar.

UIMAYED
256953

29311668
256975

CIMAY69 PROG. ID. FO07-2
2£7750 PAGE 13
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The prozram will enter Weit State during initial loading to allcw entry
ef the I/0 units addresses, as descriked in Secticn 4.1. The IC set ty
Lhe program is as follows:

iC: QUFFFC

Terrmination

Wnen all functiuns have beea cornpleted by either:

2. An ECF (and reader only), or
. A Term Contrcl ressege (card reader £ 1052)

the program will tyge e

DISK UTILITY PRCGRAM TERMINATED
T AVAKRILA3BLE TISK RDDRESS IS CC XXX HH XX

and wili enter wait State.
standard crrcr Message

*I/0 ERRCR OK DEVICE XXX

8w )0 9.0:9.5:9.5.99:9.5.0.9.9.9.4

CW p:9:8.0:9.09.9.8.00.9.9.9.9.9.¢

SI nSe XXWNAXXXXAXXX
See Section &.0 £C€r errcr recovery. -
CPyU_Erzo:z

+ XXX YYYYYYYYYYYYYYYYY
HALI

winere XX¥ is a threc character designation of the errcr and YY...Y is
the cld Y7W assceciated with the error

G

A

- Pregrerm interruption

~ Surervisor call error

- Lxt-rnz21 interrupticn error
- dachine check interrupticn

ECRGE
“Y e

ol

Depress external interrupt to restart FOFE.
il Other Errcrs

Most cother tyrces cf set-upr errcrs, tape and disk positicning errors,
ecc., resalt in ertrv tc wait state. i*ost result in errxcr printouts,
vaich are furthe. descrited in Section 7.1 as well as recovery procedures
(6.0) .,

v1IMAY 68
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01MAY69 PRCG. ID. F007-2
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& 4 ) |
7.0 PRINTOUTS i - RECORD LENGTH EXCEEDS TRACK CAPACITY, FOFE DECK IS IN ERROR.
7.1 INSTRUCTIONS TO OPERATCR & Meanjng‘- FOFT Jeck is not in Sequence. Correct deck and restart.
INTERV RE{ ON CEVICE 0000 & ¢ A INVALID 1I/C CONFIGURATION
Meaning - I/0 unit required, found not ready. Ready the I/C unit. - Meaning - A character entered from the 1052 during FOFE initializatjo‘n iy
S € *--.. aid not matcs one of these perritted in Section 4.1.5 or the second ¥
SE:K ACDR, CCHER IS 0000000000 o ' : Co cnaracter was not zerc or the ‘length of the input did nct €qual 0 or 5
o ) $ characters. CeinrTo . :
Meaning - Had 2 seek error while trying to load in a part cf FOFE. See § N T : '
secticn 6.0 for error recovery. - , ‘ ‘ ZRRUR CN SY¥STENM CONFIGURATION CARD, CORRECT AND RELOAD ‘ b
UNRBLE TC LOAD FOFE, RELOAD i ¥eaning - One of the I/0 unit types ¢n the pre-punched contrel card or g
} ] : ; storel via conscle duta reys did not match one cf those permitteé in
flearing - Unakle to lcad FOFE from disk, reload from cards. ’ ] sSecticn 4.1.4 or 4.1.6. Ccrrect and reload.
*I/0 ERRGR CN DEVICE 0000 ) ! FOFE LISK CTILITY - READY FOR I/0 CONFIGURATION i
CSW is ).9:9.0.9.5.9.$.9.9.96.64.9.04 ABUISN I/3 DFVICT BY TAPE AND 4 BYTE ADDRESS
CCW is KEXXXXXXXAXX XXX X § %
SFNSE is XXXXXXXXXXXX . C = READER DEVICF TYPE ¥
HALT T = TAPE BEVICE TYPL
v 5 £ = PRINWTER DEVICE TYDE : . 5
Meaning - an I/C error has occurred. See section 6:0 fcr error reccvery. ¥ = 1052 DEVICE TYPE 4
ER . £ = 2311 DEVICE TYP:L ‘ ‘
*P5E 00G2000000G0C000 & F = 2314 DEVICE TYFE - 3
Meaning - An interrugtion has cccurred. The ocld PSW is printed alecng ! SXAYPLE:  USF 'POGCE* FOR PRINTFR WITH EDDFESS OF 002
with three character designation. Fxternal interrupt tc restart. & g DATA INPUT DFVICE: USE C, T OR Y :
READY FOR INPUT § ¥eaninyg - FGFE is ready to be initialized through the 1052. See Secticn
e 4.1.5 o ‘ :
Meaning - Typed as a result of ocperator depressing the Regquest key after & : . ¥
8 BALT nessage. § INVRLID DEVICE TYPE, CORRECT AKD RETRY
INVALID CARD TYPE, XXX @ L Meaning - The device type in the control card is not correct. Correct g;
‘ : : : €rror and retry. ‘
Meaning - An invalid carg type appeared in the FOFE deck. Rermove card ) . >
and continue. See 6.0. : : SYSKES/NEWMAS AND TEE IPL®D FOFE ARE AT DIFFERENT EC LEVELS. SEE -
) SPLCIAL CONDITIONS IN USER'S GUIDE.
ECF PRIOR TO END CARD, RESTART ‘ ; . i ) ’ i
) : Meaning - the unit defined as SYSRES or NEWMAS, (ressage will indicate ‘ )
Meaning - An FOF from the card reader occurred before the FOFE End card ; which) is not z current FOFS disk pack. Caution: if IFL wes from cards
was read. Reload FOFE, K and 2 custorer disk pack is mounted on the unit Cefined as SYSRES or .
4 NEAxAS this pessuge will arpear.
INVALID RESPCHNSE or IRNVID ;
1 Action: Iasure ilie disxk pack is the rack desired, if sc gush external ;.
- Neaning - an invalid or non-excertable response via the 1052 fellowing . . ‘ interrygt.  The next control function should ke FCRMAT. See 5.1.9. i
the RERDY FOR INPUT Tessage. Depress the 1052 recuest key and enter an ‘ :
exceptable ressage. See 6.C. ] [ IPL WAZ FRCO¥ DISK. IPL UNIT NCT = SYSRES, PUSE RECUEST CN 1052,
RECTNFIGURE.
UNRECOVLRAELE ERRCR, RELOAD . ) .
o 3 : Mezning - wnen FOFE is IPL'ed from disk the SYSRES unit nust ke the IPL
Meaning - Self-exrlanatory . unjit. :
CEFECTIVE TRACK ‘ ‘ P o
Mearnzng - A derective track was enceuntered while writing part cf FOFE
on disk. FOFE #ill continue. i
§
DATE: aitares Z29AUG568 01MAYE9 : PRCG. ID. FOO7-2 § - DATE: Qimares 2523668 01MAY69 i PRCG. ID. F007-2
EC NO. 256953 256975 257750 PAGL 14 ; . T NO. 256953 256975 2577590 PAGE 14a
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NO DEVICE ASSIGNED, CORRECT AMC RETRY B . RO XTCORD FOURE, ATTEMPTIRG TO RESTORE
Meaning - & control card functicn is being tried wltrout a device & Meaning - The geccrq nurber of an overlay camnct ke fcund on disk. A
assignrent. Assign device and retry. resto:e.cpgratlo? will e attewmpted followed by another read to send in
cne desired cverlay.
RESTART, FOSITION CARD READER TC READ A CONIRCL CARD ! ' OR ON RECALIBRAT RELOAD
: ‘ ’ £REOR CN RECALIBRATE, RE
Meaning - A restart is being attempted either via PSW restart or follcwing £ . V. ) .
s 0PJ error. FPositicn card reader to a control card. Meaning -lUnéb%EFtofrecaltgrate after the no reccrd fourd. DPisk is in
cxrrxcr, reliocad I to continue.
RESTART
FNTL= CONTROL CARD i DIsK PACK FULL, CONDENSE PACK or FULL,CCRD
¥eaning - A restart is being atterpted either via a PSw restart ox #eaning - all surfaces cn the disk rack have reen used. 1f many updates
toliowing a CPU errxcr. T“nter contrel card via the 1052. { nave been perfcrmed witn prograrns deleted, condense gack to free unused
’ cylinders. If initial run, an additicn pack will ke reguired.
AN URIEZFINED _CCNTROL CARD HAS EEEN KREAD i XXx NOT VALID COL. 73-80 ARE 00000000
COLUMNC 6-9 ARI XXXX {x NOI . ‘e - RE Iy
o PCSITICH DECK TO STARRT OF THIS PROGRAM TO RESTART
¥eanint -~ Correct contrcl card to agree with definiticns found under i " L - 3 in deck (Tvoical 1
certion S.1. Meaning - Card in 2rror, cr rmisplaced in deck. ypical exawple: REF
card fcllowing kLD cerds is illegal.) Correct and reiced entire deck.
EOF PRIOR 70 KEADING CONTRCL CARD ] PROCRAM NOT GN DISK
RCERAM NOT N RIS
Meaningd- No ;ontrol carg fcllowed FOFE when the contrel cezrd device was ' Meaning The program reguested by the alter comtrol card dces rot exist
assigned to the card reader. " ning - i £og ques ae i a : 1
* ¥ cn disk. Ccrrect ccntrel card orx ad2 rpregram tc disk.
PROGRAY XXX NOT FOUND, CGRRECT AWD RETRY NTER L R
N ENTER RPL Card
Meaning - An add was attempted from tape, kut FOFE was unakle tc fina & ‘ - L . . i
tae decired program on tape. Correct the add ccntrol card and retry. @;?nlng_’ The 105?tﬂ§5‘b€§n i§513§e§ 25 the Jata input device. Enter
, XPiL card as descrired in Section 5.1.4.
TRROR C! BRCKSPACE Or EKREES M
INVALID CARD TYPE, CARD IGHNORED
Meaning ~ Self-explanatory. "
d ¥ Y & Meaning - A card cother than TXT, REP or RPL was read during an alter
ERROR ON FCRWARD SPACE FILE cperation. Card is igncred.
1

DATE:
EC NO.

Meaning - Self-explanatory.
ERRCR CN REWIND
Meaning - Self-explanatory.

FOFE HAD CCMMAND REJECT WHEN READING IN CVERLARY, ATTEMPTING TO
RESTARL

Meaniug ~ FOFE was atterpting tc read in an overlay tc perform the stated
function.

TEVICE BRRCR, ATTENPTING TC RKESTART

Meaning - The disk had a device errcr while attenpting to read in an
overlav.

UiMAY6S8 2920G68 0iMAY69 PRCG. ID. ¥007-2
256953 256975 2571750 PAGE 15
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NO.

SYSKES IND NEwWMAS CaL'T EE SAME LEVICE FCR DUP. ASSIGN NEw MASTER.

Meaning - An attenpt was made tc DUP when SYSRES and NEW MASTER were the
same physical unit. This cannot be allowed as it woulé ke self
destructive.

SYSRFS, MERG IRPUT AND NEW MASTER CAK'T BE SAME LCEVICF. ASSIGN HEW
XASTER.

Meaning - An atterpt was maue tcC rerge onto a new master which had the
sarme urii address as the Systen Residence device or the werge input
device. Tnis wculd be self destructive.

01MAY69 PRCG. ID. F007-Z
257750 PAGE 152
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18N MAINTENANCE UIAGNCSTIC PROGRANM PART NO. 5445461 A - 18N MAINTENANCE DIAGNCITIC PROGRAM A PRRT NO. 5448461
‘ PACE 16 LA _ ‘ PAGE 162
.0 FIRST RUN WITH FOFE : S : ‘ f CONTROL CARTC DEVICE; USE ¥ or C

Ine first run of FOFE will require nore time than most succeeding runs enter: YOU1F E.O.B.

- ) because the CE disk pack wmust ke FORMATED. In formating, FOFE Gces not

disturb the reserved CE track on either the 2311 or 2314. ’ ) i HI SPEZID HARD COPY DEVICE; USE 2 oxr ¥

if the 231172314 is a new CF 3disk pack and this pack is going to have enter: POOOE E.O.B.

diaqnostics run against it, then the appropriate initializer (FFF0 cor

FFFl) should re run before FOFE. SYST-MS LGG DEVICE; USE Y or P

Unce FOF has formatted the CF pack and the programs are writtem on it, enter: YOOLF F.O.B.

no other initiaslizing zrogram should ke used@ against that pack. o
° Ehbe a9 E SYSTEM RESILENCE LEVICE; USE D or F

The functionrs that nust be perfcrred on the first run are as follows: ‘ & _
2 entexr: DO190 E£E.0.B.

- IPL FCFt from card reader or card imace tare. )

. FORWAT the system residence device. %

- 'GENERATE FOFL onto the syster residence device.

HEW #ASTER: USE D or F

enters:s E.C.DE.

&n example follows to aid the operator in this first run. . -
£ pe & FUFE will now resume lcading. Curing this time the modules of F0FF are
assuze the system has a card reader, rrinter, 1052 typewriter, 9 track Eﬁln? filﬁﬁef on t9€_5Y§§im$ Reﬁidsncedaev1ce.’_whgn lcading is corpleted
tape drive, and 2311 disk file. &Addresses of these I/C units are: - @ tﬁg ”2;t§;§néa§§siggECWI be typed and the read light will turn ¢n on
i I < e €.
Device Unit Address . )
vevlce e R 28 s SYSRLS AND THF IPL'D FOFE 2RE AT DIFFERENT EC LEVELS. SFE SPECIAL
T ° . . o
card reader coc _ CONDITIONS IN USER'S GUIDE.
1052 Typewriter OlF
;rinteiy 00E 0 &sction: Depress Interrovpt
<311 file 190 .
5600 9 track tave 180 HEAMAS AND TET IPL'D FOFE ARE 2T DIFFERENT EC LEVELS. SFF SPECIAL
"k RAE ‘ i CUCADITIONS IN USER'S GUIDE

FOFE is in card deck format or card irage tape 2nd all IPL and ESD

programs are in card deck format. Rction: Depress Interrurt

Place FOPE in the card reader or mount the FOFE card image tape cn the t ;é B ENTER CONTRCL CARD

tape drive and the CE @disk rack on the 2311 fiie unit.
vap . 1SR F enter: FORMAT E.O.%.

i~

.~ IPL FOFF f‘rom card reader or tape. . o . . . . . .
After partial load the system will enter WAIT state. . FUre will now format the CE Jdisk pack (Systems Fesidence Device) and de

. a surface analysis. This is a rather lengthy’process. WwWhile this is
: Lein3 done the cperator can put the FOFE deck kack in the reader or if

. Derress Reguest on 1052
- Y asing a FOFZ carl image tape, rewind the tape device (Data Caxd Device).

The following will ke typed.

FOFs-* DISK UTILITY; READY FOR I/0 CONFIGURATICN . . wWaen r0ORMAT is complete a Tessage will be typed and the read light will
ASSIGN I/0 CEVICES BY TYPE AND 4 BYTE ADDRESS , turn on on the Control Card Device.
. .

.C = REATE" DEVICE TYPE : ENTER TONTROL CARD

T = TAPE DEVICE TYPL ! - :

? = PRINTER DEVICE TYPE , i enter: GEN E.C.Z.

¥ = 310%2 DEVICE JYPE . - .

5 = 23;1 DEVICE TYPE FOFE will nc4 te written on the CE disk pack. 21lso the IPL disk pack

F = 2314 DEVICE TYPE $ loater will ce generated onto CYL 0 H 0 R 3.
EXANMPLE; US: ?PGOOE™ FOR PRINTER WITH ADDRESE OF 00E ' . When the disk generation is corpleted the message again appears.

OAT™ INPUT DEVICE; USF C, Tor ¥

i

ENTER CORIRCL CARD

entexr: COCOC £.0.B., or if a card image FOFE tare is being used

enter: CO1BC F.O.B. (note that we are calling the tare drive 3
a reader).

enter: TERM E.O.B.

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

U1MAY6S 29a0G68 01MAYE9 - PROG. ID. FO007-2
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I8M MAINTENANCE DIAGNCSTIC PROGRAM » ‘ : PAKT NO., SH4u48u6l

IBi¥ MAINTENANCE DIAGNCSTIC PRCSRAN PART KC. 5448461
PAGE 17 L PAGE 17A
: - ' E - .
2.1 SPECIAL CONDITICNS g ‘9.0 MOCEL 25 ADCENDUM TC FOFE~* USER's GUIDE
L e i ‘
) Meésszge t 9.1 PURPOSE
534 . ; ,
SYSRES AND TEF IPL'D FOFE ARE AT DIFFEREKRT EC LEVELS. SEE SFEC1AL CCRDITICNS % g FOFE is a disk utility program for creating a diagncstic likrary on the
I6 USER'S GUINE. 231172314 Disk. Fodel 25 micro diagnostic decks are a different format
’ : toan normal Syster/360 ckject decks and thus ireguire sgecial hanéling. -
Mcaning - The abcve message appears after the operatcr has conpleted the 1/0 & Ine normal System/3€é0 modules of FOFE will not handle the Model 25 wicro
assignments. The significance cf the message is to inform the user cf cne B i .gecks yet scme c©f the sane functions are reguired; i.e., ADD, DELETE, '
of tne cossibilities shown below. ‘. etc. : , ’
al 1ne FOFE prograr read in and the FOFE on the SYSRES device are not at ‘ i : In order to handle these Mcdel 25 micro decks srecial mcdules were
tné sare level. ’ . . written. These modules are ccnsidered micro rcdules and must ke used
- t to proccess Model 25 micre diagnestics into the disk.
b) = FIFE nas not keen generated onto the SYSRES device at all. _ :
- : 9.2 REQUIREMENTE - see FOFE User's Guide 2.0
c Ine pack assigned as SYSRES device is a Custorers pack. : : ‘
) e 18 : t 4.3 PROGREM PHIIOSOFHY - See FOFE User®'s Guide 3.0
neticn: IZ a or b is the cause of the message, depress interrupt. :
: 1 ! S.u CPERATING PROCEDURES
if - is the cause cf the rwressage, IFL FOFE again and assign the correct ;
rvack as the SYSRES. ) ) G.6.1 PROGRANM INITIAIIZATION - see FOFFE User's Guide 4.1 thru #4.1i.6
‘ | | | 1
All of the above apirlies to the NEW MASTER as well. ‘ e.8 OPERATION
Wnen SYSR=S and NEW MASTER are defined as the same device, the message will ] 2.5.1 : UPDATE CONTRCL RECCKDS

appear for each.

. The follqwing pages explain in detail the options availakble in NModel 25
Tne normal procedure is to FORMAT that pack when the "Enter CQn§rol Card - ] micro mode. )

message is tyved. . . < . X .
ge ¥ Micro mojules of FOFE are available only in micro mcde ¢f operationa

l P . . - . - . .
311 <ateh 1 2 ’ ¢ There are five functicns available in micro mode.
Tolwan® 3456789012345678901 ‘ . . ) R
;3i2hn liﬁ? OOOAD; XX00 A Function Section
N : C m 1 punch a 12, 2, 9 punch. o N - 1. ALD 9.5.1.2
Note Iin Column ¢ » 22 E - 2. DELETE 9.5.1.3
For easy loading frer disk, you may patch in the most freguently loaded ) : } 3. DUPLICATE 9.?.%.2
g +3 sequence nunker intc POFE disk IFL loader. _ : 4. MEKGF 9.5.1.
IPL prograr €q 5. TERMINATE 9.5.1.6

478 Yol akove REP card snd tlace it tehind card #0FE4070S.
Funen the ) i ' In crder to use these rodules, the control MICRC must te erntered. FOFFE

o e I3 51 cf the desired IPL program. : B then orerates using micro modules and will process micro prograns.
,” s the Control ¥360 wust be used to put FOFE back in the mode to handle System/360
Exangle:s DMK = F(23-¢ runch 23 . ) . object deck.
DMAE = F02&-% punch 24 - ’ :
DuB = F040-% punch 40 - , , :

1If the above 18 used lcading piccedure from disk would be:

. Dial in a2ddress of SYSRES Disk Pack
. vezress Lnad .

Sick Leader 13 rezd in and SYS enters wait state
« Depress Interxurt

Clmayee 29A3G68 0IMAY69 PRCCG. ID. FOC7-2
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DaIE:
EC NO.

' _ Coluwen*

PART KO. 5448461
PAGE 18

BICRO

Parpose:

This causes cthe mode of o-eraiich in FOFE to call micro modules rather

than 360 modules. It indicates that micro rrograms are going tc be
processed znd directs itself to the proper cylinders. -

Control ¥essage Format:

. . ' 1

Coclamn* 1238567890 R
. Type MICRO ) , . 7 .
Punch CNTRLVICRC

Procedore:

Before trying to‘prccess any éicro program decks, enter MICRO then any
of the available micreo rmodules may be requested.

-ADD micro programs - card input

Control ¥Fessage Format:

Column* 12345678
Type ADD
Puncn CNTRLADD

See 5.1.1 of FOFE User's Guide.

DEL micro programs ’

Control Message Format:

12345678
Type . DEL
CNTRLDEL B -

Punch

ggggg' If program 100 is deleted a warning will be output on the SYSLCG
device. : : ’

Sce 5.1.7 of FOFE User's Guide.

UiMAY6R
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9.5.1.5

DRTE:
EC XNG.

PART NO. S448u61
PAGE ! 18A

DUP micro lcader and update pointer to program 100.

Model 25 pUP is provided cnly toc duplicate the CSL loader and provide a

linkage to program 100. Loader will be copied from the SYSRES device.
Normal use procedure would be:

1.  DUP in normal 360 mode. See 5.1.8 of FOFE User's Guide.
2. Put FOFE in micro mode - See micro above.
3. DUP in micro mode.

7 . .
Control Message Formats: .

Column* 123485678
Tygpe Dup
-¥unch CNTRLDOP

A message will re outrot on the SYSIOC device indicating the success or
failoure of the loader DUP ané linkage to Frograr 100.

MERG micro ioader and update pointer to prcgraw 100.

Hodel 25 HERGE is vrovided only to durlicate the CSL loader and crevide

a linkage tc pregrar 100. Loader will be copied from the SYSRES device.

Normal use procedure wouid Le:

1. ®EZRG in ncrmal 360 mode. See 5.1.13 of FOEFE User's Guide.

2. Put FOFE in ricro mode.  See micro above.
3.  MERG in micro mode.

Contrcl Message Formats

Colunn*. 123456789
Iype MERG
Puncn CRTRLMERG

A message will pe output on the SYSLOG device indicating the success or
failure of the loader DUP? and linkage to program 100.

TLRY in micro mecdie

Control Message Format:

Column# 123456789
Type TZRM
Panca CRTRLTERM . S

Lare functicn as normal termr kut retains micro status; i.e., a2 FSW restart
&iter a wicro terr wiil restart the rreygran in micro mode.

Sece 5.1.12 cf FOFE User's Guide.,

01MAYE9 PECG. ID. FO07-2
257750 PAGE 18a
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2.5.1.7

DATE:
EC NO.

PART NO. SH48461

NTERANCE DIAGNC,TIC PRCGRAN
) PAGE 19

M362

Parrose:

This causes the mode of oreraticn ir FOFE toc call mccrc modules rather
tnan micvo modules. It indicates that iracro prcgrams are going to ce
processed and directs itself to the proper cylindexs. If MICRC mode has
not been entered then K360 is assumed.

corntxrol Message Format:-

Coluun# 1234567¢€9
Type #360
Punch CRNIRIM360
Procedure:

before processing anv macro program decks, enter M360, them any of the
availakle mecro modlulies xay be reguested.

*in abcve exawples the werd *Type' is used to indicate what is tc ke
entered via the 1052 when it is the control device. The word *fFunch®

- is used to indicete what is to re punched into the control caré when the
control device is the reader.

UNRIQUE TO _MCLCEL 25 MICRC _MODE PRINTOUTS

MICRO MODE OR

eaning - A MICRD ccntrol card has bkeen read and FOFE is ready tc rreccess
micrc diagncstics.

MICRO MODE OFF

Mearning - 3 M360 control card has been read and FOFE is ready tc prccess
macro diagncstics. .

NOT VALID FOR MICRO MODE ON THIS MODEL
Meaning - FOFE was in micro mcde ani a control card was read which

reguested a function not provided fcr on this mcdel of SYSTEM/360.
LIST on a Mcdel 25 in wicrc mode. !

i.€.,

CAKD ERR. COL 73-80 ARE XXXXXXXX. POS DECK TO CRRD 1 TC RESTART.
Meaning - Incorrect seqguence or format of a card reacd in ricro rode ADD.
XXXAXXXX ~ill ke filied with contents of the card colurmns 73-80. Note:

Ail Hodel 25 micro deck cards rust have an asterisk in colurn 73.

29AL568
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MODFL 25 PGM 100 IS NOT PRESENT OM THBE NEW MASTER.
CSL LOADER HAS NOT BEEN LINKED TG PGM 100.

Meaning - Micro mede DUP or MERGE could not find rrograr 100 on the new
rmaster wmicro ESu cylinder. The micro CSL loader program has not been
placed on the new waster disk.

CSL LOADER HAS BEER LINKED 7O PGM lOb
Meaning -~ A micro MFRGE or DUP was successful.

MODEL 25 PGM XX¥ THRU XXX DELETED
Meaning - Self-exrlanatcry. Delete was called ty the uéer; or ky the

aid module after an error occurred and a program had teen rartially
added.

®ARNING, PGM 100 wAS DELETED AND MUST BF ACDED BEFCRE CSL WILL WCRK.

HMeaning - Self -explanatory.
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IBM MAINTENANCE DIAGNOSTIL PROGRAM FOR THE 360 SYSTEM PART HWO.
PAGE NO.
DESCRIPTION OF 2314 CE DISK PACK IMIVIALIZER
TABLE OF CONTENTS PAGE
10 PmposE ® ® 5 © © & & O © S & S © ©® © & B ¢ > O O l
2. PREREQUIS!TES'..'...‘........Q..z
3. USE PROCEDURES 5 ¢ ¢ ¢ ¢ ¢ ¢ ©« o o ¢ ¢ e« 2 o 0 © 5 }
kQ PR!"TD”YS ® - L d - - L] - ° - - ® e - L] v o > L] e e - 1‘
50 CB"ME“TS 00'0.....".0...‘.0..’2‘
1. PURPOSE
1.1 INTENT. THIS PROGRAM INITIALIZES 2314 CUSTOMER ENGINEER PACKS,
1.2 MODIFICATIONS, RNONE
2, PREREQUISITES
2.1 PROGRAM REQUIRERENTS. DIAGNODSTIC MONITOR PROGRAM.
2.2 EQUIPMENT REQUIREMENTS.
cry
CUSTOMER EMGINEER OUTPUT DEVICE
2314 WHICH WILL EXECUTE THE FOLLOWING COMMANDS CORRECTLY =
CONTROL SEEK READ HOME ADDRESS
WRITE HOME ADDRESS READ RECORD -0~
WRITE RECORD —0- SEARCH HOME ADDRESS
2314 CUSTOMER ENGIMEER DISK PACK
METHOD OF LOADING PROGRANM.
170 CHANNEL
8 K CORE STORAGE
THIS PROGRAM IS RELOCATABLE.
3. WUSE PROCEDURE
3.1 PROGRAM LOADING. STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BY
THE USERS GUIDE.
3.2 PROGRAM OPERATING
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER
DATE 16MAY66 30JUNE® 30SEPT6 15FEB6® PROG. ID
EC NO. 4161466 4161464 420836 420662 PAGE NO.

2218321
0001

FFFl-%
0001

¢

(4]

(A

® @& ¢

(] (%]

[t} s

Fie ]

-

IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN PART NO. 2218321
PAGE NO. 00014
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER
3.201 SENSE SWITCH CONTROL CPYIONS
THE PROGRAM SENSE 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 TIME. THE SWITCH
BITS ARE ZEROC WHEN OFF, AND ONE WHEN ON.
I SENSE 1 FUNCTION 1 SECTION I BYTE
I SWo 1} 1 OR 1 AND
9 = I 1 ROUTINE I BIT
1 o 1 OFF——PROCEED NORMALLY I ROUTINE 1 X004
1 1 ON --LODP ON START 1/0 1 —ALL 10
1 NOTE--THE OBJECT OF SENSE SWITCH O IS TO PROVIDE A SCOPING OR
I TROUBLE SHOOTING LOOP THAT CONSTANTLY REPEATS A SINGLE
1 SIO PERTAINING TO A CHAIN OF CCWS. THE MOST EFFECTIVE
i WAY TO USE THIS SENSE SWITCH IS IN CONJUNCTION WITH THE
1 DM SENSE SWITCH —-HALT ON ERROR——, WHEN AN ERROR MESSAGE
i IS INDICATED BY A ROUTINE A HALT ~-WAIT STATE-— OCCURS IF
I THE DM HALT ON ERROR OPTION IS SET. 1IF DURING THIS HALT,
i SECTION PREFACE SENSE SWITCH O WERE TURNED ON, THE CHAIN
1 THAT CAUSED THE ERROR IS LOOPED WHEN THE SECTION IS CONTINUED.
1
1 6 i OFF--PROCEED NORMALLY 1 ROUTINE 1 X004
1 1 ON —PRINT ROUTINE TITLE I —ALL I 6
I 1 1 1
1 7 1 OFF——PROCEED NORMALLY 1 ROUTINE 1 X004
I I ON —PRINT CORRECT RESULTS 1 —ALL 1 7
1 1 1 1
1 8 1 OFF--SKIP RTN 3 DO NOT WR HA AND RO 1 ROUTINE I X005
I 1 FOR CYL 1 AND 199) 1 1 0
1 1 ON-—RUN RTN 3 1 3 1
1 .
3.3 PROGRAM HALTS. NONE
3.4 PROGRAM TERMINATION. STANDARD—-VIA MONITOR CALL SVC Dé6.
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER
DATE 16MAY6S 30JUNES 30SEPTS 15FEB6S PROG. ID FFFl~%
EC NO. 416146 4161464 420836 420662 PAGE ND. 80614
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IBM MAINTENANCE DIAGNOSTIC PROGRAX FOR THE 3606 SYSTEW PART NO. 2218321 IBM MAINTENANCE DIAGNOSTIC PROGRAM FDR THE 360 SYSTEM PART NO. 2218321
PAGE NOD. 0002 3 3 PAGE ND. 0002A g
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER ODESCRIPTION OF 2314 CE DISK PACK INITIALIZER 3
| 3
g 3 . 3
4, PRINTOUTS 5, COMMENTS _"‘
k]
i
4.1 INSTRUCTION TG THE OPERATOR. NONE ¢ o S.1 COMMENTS ON SECTION FFFl, ROUTINE 1. >
6.2.1 STATUS MESSAGES COKMON TO ALL ROUTINES. THIS ROUTINE WRITES HOME ADDRESS AND RO RECORD ON ALL TRACKS OF ALL
CYLINDERS EXCEPT CYLINDER 1,71,7347497541179118,119, AND 199,
~DID NOT INT FROM UNIT XXX AFTER SIO ACC CAM XXXXXXXX~- AFTER HOME ADDRESSES AND RO RECORDS HAVE BEEN WRITTEN ON ALL THE
THIS MESSAGE OCCURS WHEN 4 START 1/0 WAS ISSUED AND ACCEPTED, BUT AFTER CYLINDERS DESCRIBED ABOVE A READ PASS IS MADE WHICH VERIFIES THAT THE
WAITING A PREDETERMINED TIME FOR AN INTERRUPT IT NEVER OCCURED. TME HOME ADDRESS AND RO RECORDS WERE WRITTEN PROPERLY AT THE CORRECT
MONITOR CALL SVC D8 IS #SED TO WAIT FOR THE INTERRUPT. ALL PRIMTOUTS LOCATION ON THE PACK. ON THE READ PASS THE HOME ADDRESSES AND RO
WHICH HAVE XXooX IN THEM SIGNIFY THAT DATA WILL BE FILLED INy, FOR THE - - RECORDS READ ARE COMPARED BY THE PROGRAM TO ASSURE THEY WERE WRITTEN )
Xe BY THE PROGRAM PRIOR TO THE PRINTOUT. - : 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. N
=GOT CC 2 ON UNIT XXX CAN XXXXXXXXX~ -
UNEXPECTED CHANNEL OR SUBCHANNEL BUSY WHEN ISSUING 4 START 1/0 CAUSED 5.2 COMMENTS OM SECTION FFFl, ROUTINE 2. i
THIS MESSAGE TO DCCUR. al o ) i
=~ THIS ROUTINE IS DESIGNED TO TEST FILE ROTATION SPEED. :
~GOT CC 3 ON SI0 TO UNIT XXX CA¥ XXXXXXXX- CALCULATIONS ARE BASEC ON A WRITE TIME OF 400 NANDSECONDS PER
UNEXPECTED DEVICE NOT OPERATIONAL ON START I1/0 CAUSED THIS MESSAGE. - ) BIT AND ASSUMES THE VFO IS OPERATING WITHIN ITS SPECIFIED )
- : TOLERANCE .
~ERR ON STO UNIT XXX CSW XXXXXXXXXXXXXXXX SNS XXXXXXXXXXXX CAW XXXXXXXX=
UNEXPECTED RESULTS ©N START I/0. UNIT NUMBERe, CHANNEL STATUS HORDe - - A TRACK OVERRUN CONDITION IS FORCED BY WRITING A 2000 BYTE 3
SENSE DATAs ANC CHANNEL ADDRESS WORD ARE INGICATED. - - RECORD 128 TIMES AND TAKING AN AVERAGE OF THE RESIDUAL COUNTS. <
FROM THIS THE PROGRAM CALCULATES THE NUMBER OF BYTES ACTUALLY :
4.2.2 STATUS MESSAGES FOR ROUTINE 1, SECTION FFF1 . - - WRITTEN AND CONVERTS IT TO RPM. THIS CALCULATED RPN IS THEM 3 !
- - CHECKED FOR A TOLERANCE LIMIT AND THE RESULTS ARE PRINTED OUT.
~2314 Co.Ee PACK INITIALIZATION =ROUT 1 WR HA AND RO~ s s
ROUTINE TITLE. - ND CHECK IS MADE FOR A DRIVE BEING TOD FAST SINCE THIS 3y
. CONDITION 1S HIGHLY IMPROBABLE. :
-=XXX- HA RD  XXXXXXXX RO RD XXXXXXXXXXXXXXXXXXXXXXXXXXXX~
~HA SHLD BE  XXXXXXXX RO SHLD BE XXXXXXXXXXXXXXXXXXXXXXXXXXXX= , 1 5.3 COMMENTS ON SECTION FFFl, ROUTINE 3. 3
THIS IS EITHER THE CORRECT OR ERROR RESULT MESSAGE. IF THE HOME
ADDRESS AND RECORD ZERO READ AND EXPECTED ARE EQUAL —-OK - WILL BE IF SENSE SWITCH 8 IS OFF THIS ROUTINE IS BYPASSED. IF SENSE SWITCH :
MOVED IN THE MESSAGE AND IF THEY ARE NOT EQUAL —ERR- WILL BE MOVED IN. , 1 8 IS DN THIS ROUTINE WRITES THE HA AND RO RECORDS ON ALL THE TRACKS y !
OF CYLINDERS 001 AND 199 WHICH IS REQUIRED 8Y THE IN-LINE MICRO- i
%.2.3 STATUS MESSAGES FOR ROUTINE 2, SECTION FFF1 DIAGNDSTICS. THE RO DATA PORTION OF THE RECORD CONSISTS OF 7000 BYTES :
-y - OF CORE STORAGE. y
~2314 C.E. PACK INITIALIZATION ROUT 2 CHECK DISK RPM- s H
ROUTINE TITLE. A WRITE PASS AND READ PASS ARE MADE AS DESCRIBED FOR ROUTINE 1 EXCEPY :
- 3 THE RO DATA RECORD IS 7000 BYTES IN LENGTH. A WRITE HOME ADDRESS y i
~RPM TOO SLOW, NO OVERRUNs SNS XXXXXXXXXXXX~ COMMAND AND A WRITE RO COMMAND IS USED TO FORMAT THE TRACK OM THE : |
THIS MEANS THAT THE RPM WAS SO SLOW THAT ALL 9000 BYTES WERE WRITE PASS. A SEARCH HOME ADDRESS AND READ RO COMMAND IS USED TO ! |
WRITTEN, THE RESIDUAL COUNT IS ZERD AND THE OVERRUN BIT IS NOT 5 3 CHECK THE DATA ON THE READ PASS. A BURST CHECK OF ONLY THE RO RECOR® 3
ON. ' READ IS PERFORMED ON THE READ PASS.
-RPM XXXX IS XXXXXX TOLERANCE - 3 5.4 BLOCK DF 100 BYTES OF MEXIDECIMAL -ES-(11100101) )
THIS IS THE COMPUTED RPM. IF IT IS BELOW 2352 THEN BELOW WILL THE 7000 BYTES OF RECORD -0~ DATA CONTAIN A BLOCK OF 100 :
BE MOVED INTO THE MESSAGE, IF IT IS 2352 OR HIGHTER THEN WITHIN BYTES OF HEXIDECIMAL -ES- (BINARY-11100101). THIS BLOCK IS H
WILL BE MOVED INTO THE MESSAGE. A - LOCATED 3228 (DECIMAL) BYTES FROM THE BEGINNING OF RECORD-0~ )
. DATA.
4e2.4 STATUS MESSAGES FOR ROUTINE 3, SECTION FFF1
2314 C.E. PACK INITIALIZATION —ROUT 2 WR CYLS 1 AND 199 MITH HA AND 0 4 )
ROUTINE TITLE.
~=0K = RO ID RD XXXXXXXXXXXXXXXX~ Q 3 J
~RO ID SHOULD BE  XXXXXXXXXXXXXXXX~
THIS IS THE CORRECT RESULT MESSAGE, WHICH IS UNDER CONTROL OF SECTION a 3 .
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 a s )
THE DATA READ DOES NOT COMPARE EQUAL THE WORD —=—OK -- 1S REPLACED W1TH d
THE WORD —-ERR——. WHEN THIS MESSAGE AND THE HOME ADDRESS MESSAGE FOR
ROUTINE 1 ARE OUTPUT AS AN ERROR INDICATIONs, SECTION PREFACE SENSE " s 3
SWITCH O IS TESTED, AFTER THE ENTIRE MESSAGE IS GIVEN, AND IF IT 1S - ‘ i
ON THE READ SI0 IS LOOPED. !
:ls )
DESCRIPTION OF 2314 CE DISK PACK INITIALIZER DESCRIPTION OF 2314 CE DISK PACK INITIALIZER :
- LAST PAGE .
DATE 16MAY66  30JUNE6  30SEPTS6  15FEB6GS PROG. 10 FFFl-= ¢ L DATE 16MAY66  30JUNE6  30SEPT6  1SFEB&S : PROG. 1D FFFl-® 3 3
EC NO. 416146 416146A 420836 420662 PAGE NO. 0002 EC NO. 416146 416146A 420836 420662 PAGE NO. 00024 !
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FRIEND =3~ PROGRAM DESCRIPTIOR

CHANGES?S FROM FRIEND 2

~CHANGE VERSION NUMBER FROM 2 TO 3.
=2314 RELEASE.

—~INCLUDE REFERENCE TO DESCRIPTION LOCATION IN 2314 YDLUMES,
—ADDED 2314 MULTIPLEX STORAGE CONTROL FEATURE COMMANDS.

-PROVISION FOR SYSTEM/360C MODEL 25.

—-PROVIDE A ANY HEXADECIMAL COMMAND CODE FACILITY (CHMD XX) FOR
GENERATING ANY CCH. IF INPUT COMMAND,ASK FOR DATA LENGTH (Di=j.
IF OUTPUT OR CONTROL COMMAND ASK FOR DATA (DATA=},

~PROVIDE A TIME DELAY CAPABILITY BETWEEN CCW CHAINS {(WARIT XXX).

~INCREASE SENSE CCW,AREA,AND TYPEGUT TO 12 BYTES.FOR
FUTURE EXPANSION TO OTHER I/0 UNITS.

—CHANGE THE OBJUFCT DECK SEQUENCE IDENTIFICATIDR TO 2061°
TO PERMIT LDADIKG BY FILE EDITOR PROGRAM -FOFE~-.

~CORRECT THE PRDBLEM OF WRONG UNIT ADDRESS PRINTING OUT
IN *LOOP IS FINISHED ON UNIT XXXX* MESSAGE,

~CORRECT THE PROBLEM OF CHANGING THE MODE SET CCW COMMAND
ENTERED BY THE USER.

=CORRECT THE PROBLEM OF CHANGING THE FIRST HEXADECIMAL
OPERAND ADDRESS OF THE COMPARE COMMAND.

~REMOVE RESTRICTION OF CE CELL OR SCRATCH CELL iIN
CELL POSITION ZERO.

~INHIBIT INSERTING ANY AODITIONAL COMMANDS IFf 'REP' MODE.

~ADD *SUBST® (SUBSTITUTE) AND *COPY*® COMMANDS. )

~ADD *SFM' FOK SET FILE MASK CCH COMMAND.

~ADD 'READ INQUIRY®! AND °INHIBIT® CCW COMMANDS.

FRI1END -3~ PROGRAM DESCRIPTICN

C3JANGS
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IBM MAINTENANCE ODIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO.
PAGE NO.
FO61-3 FRIEND -3~ FROGRAM DESCRIPTION
0. WHAT DOES FRIEND STAND FOR —
F - FAST -
R = RUNNING
I — INTERPRETOR
E — ENABLING
N -~ NATURAL
D — DIAGNOSIS
le WHAT IS FRIEND—
FRIEND SUPPORTS ALL THE COMMANDS FOR ALL S/360 FILES AND DRUMS. ALL
COMMANDS FOR 2400 TAPE DRIVES ARE SUPPORTED BUT IN AN ABREVIATED FORM.
LIMITED CHANNEL PROGRAMS CAN BE CONSTRUCTED FOR TELEPROCESSING, PRINTERS,
CARD READERSy CARD PUNCHES, AND ETC.
FRIEND IS A STAND-ALONE, OFF-LINE, INTERPRETIVE DIAGNOSTIC PROGRAM AND
REQUIRES 16 K BYTES OF CORE STORAGE AND A CONSOLE TYPEWRITER.
IT ALLOMWS A USER iO 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
SPELLINGSy AS SEVERAL FORMS AND ALTERNATIVES ARE PROVIDED.
IF FRIEND NEEDS ANY ADDITIONAL INFORMATION ABOUT THE COMMAND SUCH AS
SEEK ARGUMENTS,RECORD NUMBERS,DATA LENGTHS,0R DATA, THE PROGRAM WILL
REQUEST THIS INFORMATION TO BE ENTERED.
THERE ARE SEVERAL INTERPRETOR COMMANDS FOR COMMUNICATING
WITH FRIEND AND FOR CONTROLLING CCW CHAIN EXECUTION.
2. HOW DD YOU USE FRIEND —-
=LOAD FRIEND INTO CPU
1. INSURE THAT CONSOLE KEYBOARD IS READY (REQUIRED).
2. PLACE °*FRIEND' IN CARD READER/TAPE DRIVE AND MAKE READY.
3« SET CPU LDAD ROTARY SWITCHES TO THE LOADING UNIT ADDRESS.
4o PRESS IPL LOAD BUTTON.
(IPL LOADER OCCUPIES THE LOG OUT AREA AND LOWER CORE.)
Se 'FRIEND' SHOULD NOW LOAD.
AFTER FRIEND IS LOADED, IT TRIES TO DETERMINE THE KEYBOARD ADDRESS.
A READ INQUIRY (0A) AND WRITE (09) COMMANDS ARE SENT TO THE FOLLOW-
ING ADDRESS - 01F,009,209,21F, AND 309. IF YOUR KEYBDARD ADDRESS
IS NOT ONE OF THESE, FRIEND WILL ENTER THE WAIT STATE AND THE USER
SHOULD PRESS THE KEYBOARD REQUEST BUTTON,
THE USER SHOULD READ AND FOLLOW THE INSTRUCTIONS PRINTED OUT.
=SINGLE CCW CHAIN
1. SPECIFY THE DEVICE ADDRESS OF THE UNIT YOU WANT TO EXERCISE WHEN
FRIEND ASKS FOR I1T. (DEV=)
2. WHEN PROCEED LIGHT TURNS ONy ENTER A CCW COMMAND IN ENGLISH
LANGUAGE , (FOLLOWED BY EDB = ALTERNATE CODE 5)
3. ENTER ANY ADDITIONAL INFORMATICN REQUESTED BY *FRIEND'.
4s 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.
T. WHEN PROCEED LIGHT TURNS ON TYPE 'RESET',
8. GO TO INSTRUCTION 1 FOR NEXT CCW CHAIN.
F061-3 FRIEND -3- PROGRAM DESCRIPYION
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

FO061-3

FRIEND -3~ PROGRAM DESCRIPTION

EXAMPLE

FRIEND-3— DESCRIPTION IN 2841 VOL. AO2 OR 2314 VOL. SO1

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

INTERPRETIVE PROGRAM TD XEQ CCW COMMANDS
THAT YOU ENTER FOR ANY DEVICE(S).

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

TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 (EDB).

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

CPU MODEL XX=30
DEV=DEVICE ADDRESS XXX=190
ENTER CCM LIST IN ENGLISH

SEEK
CcrL=5 {HIGH ORDER ZEROS ARE NOT REQUIRED)
HD =7
SK (AN ABBREVIATED FORM OF SEEK)
CYL=198
HD =9
60 {CAUSE CCW CHAIN TO BE EXECUTED)
RESET {PRESS KEYBOARD REQUEST BUTTON FIRST)
DEV= {READY FOR NEXT DEVICE ADDRESS)

{ENTER NEXT CCW CHAIN)

3.0 ADVANCED CAPABILITIES OF FRIEND

~MULTIPLE CCW CHAINS IN OVERLAP

FG61-3

DATE
€C NO.

FRIEND ALLOWS THE USER TO ENTER SEVERAL DIFFERENT CCW CHAINS FOR THE
SAME OR DIFFERENT DEVICES. THIS CAPABILITY IS PROVIDED TO LEY THE
USER GENERATE A SIMPLE SYSTEM TEST TO CHECK FOR INTERACTION BETWEEN
DIFFERENT 1/0 DEVICES.

TO OVERLAP CCW CHAINS -

1. START AS YOU WOULD SINGLE CCW CHAIN EXECUTION
2. AFTER TYPING 'GO' THIS CHAIN WILL BE EXECUTING
3. PRESS KEYBOARD REQUEST
4. WHEN PROCEED LIGHT TURNS ON, ENTER 'DEV=XXX', WHERE XXX IS
HEXADEC IMAL DEVICE ADDRESS ON WHICH THE FOLLOWING CCM CHAIN
ENTERED IS TO BE EXECUTED. THIS DEVICE ADDRESS MAY BE THE
SAME AS A PREVIOUS DEVICE.
DO NOT TYPE *RESET®, N
5. ENTER THE CCW CHAIN TO BE OVERLAPPED.
6. TYPE 1GO%.
7. GO TO INSTRUCTION NUMBER 3 FOR NEXT CCW CHAIN.
EXAMPLE —-
DEV=190 ‘
< ENTER CCW LIST IN ENGLISH
ESEEK '
£ cvi=0
HD =1
SEEK
CYL=100
HD =2
60 {START EXECUTING FIRST CCW CHAIN)
DEV=191 {PRESS REQUEST, ENTER ?*DEV=% AND DEVICE
ADDRESS FOR NEXT CHAIN)

(UNIT ADDRESS FOR FIRST CCW CHAIN)
(FRIEND TYPE OUT)

FRIEND =-3- PROGRAM DESCRIPTION
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

FRIEND =3- FROGRAM DESCRIPTION

SEEK
CYL=100
HD=3
SEEK
CYL=200
HD=64
60 {START EXECUTING BOTH CHAINS IN DVERLAP)
(PRESS REQUEST TD ENTER DE¥=XXX FOR ANDTHER

=SYMBOLIC 1/0 AREAS

FRIEND ALLOWS THE USER TO REFERENCE THE DATA ADDRESS IN a TCM

TO ANOTHER CC®. THIS CAPABILITY IS PROVIDED SG THAT DATA READ %Ay
BE USED AS WRITE DATA OR VICE VERSA. ALSD A LARGE WRITE OR READ
AREA CAN BE USED REPEATEOLY TO CONSERVE USE OF CORE STORAGE.

FOR FILES, THE SYMBOLIC I/0 OnLY APPLIES TO THE DATA AREA OF ARY
COUNT-KEY~DATA OR XEY-DATA COMMAMD, FRIEND WILL USE DATA CHAINING
TO GET THE DATA FIELD OF THESE COMMANDS.

TO USE SYMBOLIC i/0 —

1. TYPE THE NORMAL READ (KD, RDy, HWRITE, PRINT, OR ETL CDUMAMD,

2. FOLLOWED BY 'INTO $X* [F THE /0 COMMAND IS AN INPUT TYPE
OR BY *FROM $X* IF THE 1/0 COMMAND IS AN GUTPUT, X CAN
BE ANY KEYBOARD CHARACTER, BUT WE RECOMMEND THAY YOU USE
A THRU Z FOR EASE OF CROSS REFERENCING.

3., IFf THIS IS THE FIRST USE OF THE SYMBOLIC CHARACTER, FRIEND
WILL ASK FOR THE NORMAL ADDITIONAL INFORMATION. 1IF THE
SYMBOLIC CHARACTER HAS BEEN USED BEFGORE, FRIEND wWIiLl 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 ~—
DEV=190
ENTER CCW LIST IN ENGLISH {FRIEND TYPE OUT)
SEEK
CYiL=5
HD =}
SET FILE MASK
MASK=CO ’
SRCH EQ Ha (FRIEND WILL USE CCHH FROM SEEK ARGUMENT)
TIC *-8 (»-8 WILL TAKE CHANNEL TO THE PRECEDING
COMMAND)
WRITE RO FROM $A (SA ACTUALLY POINTS TO DATA FIELD)
KEY= {EOB WILL CAUSE NO KEY TO BE GENERATED)

DATA=0500XFOOF (DATA FIELD 1S 1000 BYTES LONG)
WR CKD FROM sA (DATA PORTION WILL BE DATA CHAINED}
RCD NO.=1
KEY= {FRIEND WILL NOT ASK FOR *'DATA=?)
60 {START EXECUTION)

-CCW CHAIN SEQUENCE CONTRDL AND DELAY BETMEEN CHAINS

WAIT NasoN {NeooN IS OPTIONAL)

THIS COMMAND CAUSES FRIEND TO WAIT UNTIL A CCW CHAIN HAS COMPLETED
(DEVICE END INTERRUPY) BEFORE THE NEXT CCW CHAIN IS STARTED. THIS
CAPABILITY IS PROVIDED FOR USE WITH SYMBOLIC 1/0 AREAS WHEN YOU ARE
WRITING DATA THAT WAS READ BY A PREVIOUS CCW CHAIN, THIS WiILL
INSURE THAT ALL THE DATA IS READ BEFGRE THE WRITE CCW CHAIN IS
EXECUTED.

NeooN IS AN OPTIONAL OPERAND. IF NesoN IS NOT SPECIFIED,
FRIEND WILL STARY THE NEXT CCW CHAIN TMMEDIATELY WPON THE
FRIEND =-3- PROGRAM DESCRIPTION
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 3860 SYSTEA

i Fo61-3 FRIEND =3~ PROGRAHM DESCRIPTION
i % [
RECEIPT OF THE DEVICE END INTERRUPT. IF Na..N IS SPECIFIED,
FRIEND WILL WAIT (DELAY) FDR N.o.N MILLISECONDS BEFORE STARTING
THE NEXT CCW CHAIN. THIS COMMAND CAN ALSO BE USED FOR
| A SINGLE CCHW CHAIN,
G0
| TG USE WAIT o
@ } G e HWAIT (OPTIONAL Hoeo.N) C2M BE SPECIFIED ANYTI®E
‘ DURING THE ENTRY OF THE (CW CHAIM,
- - Ze AFTER 'WAITY HAS BEEN TYPED AFTER THE LAST CCW CHAIN HAS
s s BEEN ENTERED, TYPE °GO' T0 EXECUTE THE CHaINS.
ey
A o EXAMPLE —— {TAPE TG PRINTER 80480 LISTI
DEV=181 {TAPE UNIY ADDRESS}
. -~ ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT}
- e READ INTG $B
DL=BO
o o WAIT {INSTRUCTS FRIEND 7D M&1T TILL CHAl& IS
d FINISHED}
DEV=E {PRINTER ADDRESS)
~ o PRINT FROM $B
- - CSH=0100 {TELLS FRIEND TOD MASK DUT UNIT EXCEPTIONY
WAIT (TELLS FRIEMD TO WAIT OR PRINTING, BEFORE
. . READING AGAIN}
N gu; Gc
. RESET {PRESS REQUEST FIRST)
- DEY=185 {ENTER PHYSICAL DEVICE ADDRESS)
ENTER CCHW LIST IN ENGLISH {FRIEND TYPE OUT)
WRITE
DATA=100XFOOF
WAIT 500 {CAUSES FRIEND TO DELAY S00 MS
) AFTER DEVICE END BEFORE STARTING
> THE NEXT CCW CHAIN.)
‘ GO
(DI
‘ ~COMPARE
Lt
e THIS COMMAND CAN BE USED TO INSTRUCT FRIEND TO COMPARE TWD DATA
AREAS. ONLY THO AREAS CAN BE COMPARED FOR ANY ONE CCW CHAIN. THE
¢ - TWO AREAS COMPARED CAN BE DEFINED IN ANY CCW CHAIN (S).
HOW TO USE COMPARE-
L & TYPE 'COMPARE AND THE NECESSARY PARAMETERS' ANYTIME DURING THE
ENTRY OF THE CCW CHAIN. IF SYMBOLIC 1/0 AREAS ARE USED, THEY
o - MUST HAVE ALREADY BEEN DEFINED. FRIEMD WILL PERFORM THE COMPARE
[ AT EACH COMPLETION OF THE CCW CHAIN.
i
o COMPARE 5X,8Y
e - COMPARE COMMAND SPECIFYING SYMBOLIC I1/0 AREAS. Xt AND s¥®
CAN BE ANY PREVIOUSLY DEFINED 1/0 AREAS. THE LENGTH OF THE
o ) £IRST OPERAND 'X% WILL BE USED FOR THE AMOUNT OF DATA TC
e d B8E COMPARED.
. - COMPARE  AcuoAsBaoseBeNeooN
- (OMPARE COMMAND SPECIFYING ACTUAL ABSDLUTE ADDRESS AND
LENGTH., ’hessA' AND 'B...B¢ REPRESENT ABSOLUTE HEXADECIMAL
_ ADDRESSES OF THE AREAS YOU WANT TO COMPARE. 'N...N® IS THE
K OECIMAL NUMBER OF BYTES YOU WANT COMPARED. THE 9CCu?
COMMAND CAN BE USED TO LIST CCW CHAIN TO OBTAIN THE ABSGLUTE
- - ADDRESSES.,
EXAMPLE
- - DEY=190 (SPECIFY DEVICE TD BE USED)
FO61~-3 FR1END ~-3- PROGRAM DESCRIPTION
v DATE 03JAN68 O1APR68  27MAY63
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F061-3 FRIEND =3- PROGRAM DESCRIPTION

ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT)
SEEK
cYL=S
HD =7
WR HA (HA IS WRITYEN FROM SEEK ARGUMENT)
SET FILE WASK INSERTED (USER FORGOT TO SPECIFY, SO FRIEND
INSERTED I7)
MR RO FRDM SR
e . KEY=
- DATA=1800XFOOF (DATA AREA IS 3600 BYTES LONG)
RD RO INTD $S
KL= (EOB WILL GIVE A KL=0)
DL=3600
COMPARE $R,$S

{THE LENGTH DF $R IS USED FOR COMPARE
LENGTH) .
60

EXAMPLE

RESET {PRESS REQUEST FIRST)

DEV=283 (SPECIFIES A DEVICE)

ENTER CCW LIST IN ENGLISH (FRIEND TYPE OUT)

WRITE (WRITE A TAPE RECORD)
DATA=10D0XFF

BKSP ({BACKSPACE RECORD ON TAPE)

READ (READ DATA PREVIOUSLY WRITTEN)
BL=1000

cew (TYPE OUT CCW CHAIN)

0024C8 01 002978 6000 0064

002400 27 000000 6000 0001

0024D8 02 0029DD 6000 0064 (CHAIN 8IT IS TURNED OFF

WHEN 'GO* 1S ENTERED)
COMPARE 2978,29DDy 100 (ABSOLUTE ADDRESSES)

-RIPPLE/RANDOM

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 EI1THER
RIPPLE (ROTATE THE DATA PATTERN 1 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. SEARCHy WRITE HA, AND
THE COUNT FIELD OF WRITE CKD CCM*S WILL BE BYPASSED.

THE PROGRAM WILL ASK FOR THE DATA TO BE USED. IF *RANDOM®* WAS
INDICATED FOR THE CCW,THIS REQUEST WILL ESTABLISH THE LENGTH
OF THE RECORD AND 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

00 NOY 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 CF THE CCW CHAIN,

EXAMPLE~-
DEV=190 {SPECIFY TEST DEVICE ADDRESS)
gg;:k CCW LIST IN ENGLISH (A FRIEND TYPE OUT)

CYL=S
HD =1
SET MASK

MASK=CO

(SET FILE MASK)
(FILE MASK BYTE IN HEXADECIMAL)

FRIEND ~-3-

F0§1~3 PROGRAM DESCRIPTION

DATE- 03JAN6S
EC NO. 413234

OLAFR68
422935

27TMAY68
422998

PART NO.
PAGE NO.

PROG.ID
PAGE NO.

2193850

0004

FRIEND
0004

o o o o0 o o ©

]

-~
£

&

o

&

o

€

W

Gd

Q9 6 O O o o ©

&

o,
i

2

o
-

IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

PART NO. 2193850
PAGE NO. 0004A

FRIEND =3~ PROGRAM DESCRIPTION

WR HA

WR RO RANDOM
KEY=
DATA=3600XFF {USED FOR FIRST RECORD AND ESTABLISHES DATA

LENGTH) .

RD HA (VERIFY HA}

RD RO {VERIFY RECORD ZERO WRITTEN)
KL=0
DL=3600

EXAMPLE
RESET (REQUEST FIRST)
DEV=E (HIGH ORDER ZERDS NOT NEEDED)

ENTCR CCW LIST IN ENGLISH (FRIEND TYPE OUT)
PRINT RIPPLE (PRINT RIPPLE PATTERN ON PRINTER)
DATA=12C0123456789 (DATA IS 120 BYTE EBCDIC STRING

CSW=0100 (MASK OUT UNIT EXCEPTION IN CSHW)

Loor (EXECUTE A FIXED NUMBER OF TIMES)
NUMBER OF TIMES=500 (NUMBER OF TIMES TO EXECUTE CCW CHAIN)

GO0

—CARD/TAPE CCW COMMAND. INPUT

STARYT RDR, XXX (OR ST RDRyXXX OR SyXXX)

THIS COMMAND IS USED TO INSTRUCT FRIEND TO READ IN THE CCW CHAIN(S)
TO BE EXECUTED FROM EITHER A CARD READER OR TAPE DRIVE. THE RECORDS
READ MUST BE B0 BYTES (CDLUMNS) 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 DUT
BY FRIEND REQUESTING INFORMATION. INPUT PARAMETERS AND OPERANDS
MUST BE SEPARATED BY A / (SLASH). SLASHES CAN NOT BE USED IN THE
DATA FIELD AS EBCDIC DATA. THE DATA FIELD FOR EBCDIC DATA MUST BE
IMMEDIATELY TERMINATED BY A SLASH OR THE BLANKS BETWEEN ACTUAL

END OF DATA AND SLASH WILL BE USED AS PART OF THE DATA FIELD. THE
ENTIRE 80 COLUMNS OF THE RECORD (CARD) MAY BE USED AND

A PARAMETER CAN BE SPLIT BETWEEN RECORDS.

IF A 'RESET' (DR 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

DEV=(NO NEED TO ENTER DEVICE ADDRESS, IF IT IS SPECIFIED ON INPUT

RECORD)
ENTER CCW LIST IN ENGLISH {FRIEND TYPE 0UT)
START RDR,C (SPECIFIES INPUT DEVICE AS 00C)
DEV=190 /SEEK/CYL=5/HD=7/SRCH HA/TIC *-8/

JSEEK/CYL=198/HD=9/SRCH HA/TIC *-8/NOP/GO/

(PRESS REQUEST, IF *RESET' IS NOT TYPED, THE FOLLOWING CCW CHAIN
WILL BE OVERLAPPED)
ST RDR, 00C
DEV=282/WRITE/DATA=1000XFOOF/BSR/RD/DL=2000/G0/
(PRESS REOQUEST)
SsC
DEV=192/SK/WRHA/HRRO/XEY=/DATA=8X33/

WR CKD/RCD NO.=)/KEY=/DATA=100XFOOF/

RD HA/RDRO/KL=/DL=8/

RD CKD/KL=/DL=200.6G0/

FRIEND =3~ PROGRAM DESCRIPTION

PROG. ID FRIEND
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850
PAGE NO. 0005 ~ = PAGE NO. 0005A .
FO61-3 FRIEND -3- PROGRAM DESCRIPTION - FO61-3 FRI1IEND -3- PROGRAM DESCRIPTION : &
o o 5
4.0 COMMANDS FOR FRIEND : 02€62 9DE162 sss 0000
COMMAND ALTERNATE EXPLANATION - b DUMP  1000,003C48,E (FRIEND WMILL PRINT N
ON DEVICE '00E?*}
Folo] LIST THIS COMMAND WILL INSTRUCT FRIEND TO TYPE o 3 -
OUT THE CHANNEL PROGRAN BEING SEMERATED. DUMP  $D,O0E i E
IF GO (OR 1TS ALTERNATIVES} HAS KOT BEEW
ENTERED, THE COMMAND CHAIN BIT witL BE OM o a -
IN THE LAST CCW TYPED DUT. . REP MNosol RP MeooW THIS COMMAND WILL INSTRUCT FRIEND YO R
IF CCW IS ENTERED IMMEDIATELY AFTER &N /D REPLACE THE NUMBER N...N CCHW IN THE CHAIN,
ERROR MESSAGE, THE CHANNEL PROGRAM TYPED DUV o o WITH THE NEXT CCW COUMMAND THAT 1S ENTERED. ~
WILL BE THE ONE THAT DETECTED THE ERROR. THE MoeeN IS THE DECIMAL NUMBER OF THE CCM b
ACTUAL FAILING COMMAND WILL BE FLAGGED IN THE CURRENT CHAIN.
BY *# (CCW ADDRESS IN CSW MINUS 8}. P o WHERE THE FIRST CCW IN THE CHAIN IS MUMBER ~
> & l» SECOND IS NUMBER 2, AND ETC. -
EXAMPLE EXAMPLE
ccw o ) ccu (CHAIN BEFORE  REP} o
002440 1F 0028F0 4000 0001 002440 07 0028F0 4000 0006 -
002448 O7 0028F1 4000 0006 002480 13 0028F7 2000 0G0}
002450 39 0028F3 4000 0004 o I REP 2 {REPLACE CCW NUMBER 2) 3
002458 08 002450 4000 0000 NOP {NEW COMMAND)
002460 15 0028F7 4000 COD9 cCw {CHAIN AFTER REPLACEMENT)
002468 1D 002900 4000 0009 o 3 002440 07 0028F0 4000 0006 -
002470 1D 002909 4008 0009 002448 03 0028F8 2000 000} -
002478 12 0062912 0000 0008
® - ° ® - ey % o
. . . . seesCCH COUNT oy ADD oD THIS COMMAND WILL INSTRUCT FRIEND TO ADD THME -
. . . cssCCH TAGS FOLLOWING CCW(S) TO THE LAST CCW CHAIN
. . esosDATA ADDRESS ~ -, ENTERED. FRIEND WILL TURN ON THE COMMAND
R eeoCCH COMMAND 7 - CHAIN BIT IN THE PRECEDING CCW.
+++STORAGE ADORESS OF CCM EXAMPLE
- A cew (CHAIN BEFORE ADD) ~
- - 002440 01 0028F0 4000 G064 -
DUMP NoesNyADDRESS THIS COMMAND WILL INSTRUCT FRIEND TO TYPE 002448 27 002954 2600 0001
DUMP N..oNy$X OUT THE MEXADECIMAL CONTENTS OF STORAGE. v P a0D
DUMP $X STORAGE IS TYPED OUT IN LINES OF 32 BYTES - b READ {COMMAND ADDED)
ALONG WITH THE ADDRESS OF THE FIRST BYTE. DL=192
EACH CHARACTER TYPED WILL REPRESENT 4 BITS. “ N 60 (START EXECUTION}
OR g “ ccw (CHAIN AFTER ADD)
- 002440 01 C028F0 6000 0064
DUMP Na..NoADDRESS,PPP THE HEXADECIMAL DEVICE ADDRESS 'PPP! OF A o a 002448 27 002954 6000 0001
DUMP NeooNy$XoPPP PRINTER MAY BE SPECIFIED AFTER THE YADDRESSS® - - 002450 02 002955 2000 00CO
DUMP $X,PPP OR '$X*. FRIEND WILL THEN PKINT DUT THE
HEXADECIMAL CONTENTS OF CORE STORAGE. . - DEV=XXX DEVICE= THIS COMMAND WILL INSTRUCT FRIEND TO
- -~ INITIALIZE AN ENTRY IN THE DEVICE QUEUE
DUMP No.o.N,ADDRESS WILL CAUSE A DUMP FROM TO EXECUTE THE NEXT CCW CHAIN ENTERED.
THE HEXADECIMAL ADDRESS SPECIFIED - ~ - XXX IS THE HEXADECIMAL FHYSICAL DEVICE .y
TO INCLUDE DECIMAL N...N BYTES. e . ADDRESS. HIGH ORDER ZEROS ARE NOT REQUIRED. “
EXAMPLE
DUMP N...Ny$X IS THE SAME AS THE ABOVE S O DEV=192
EXCEPT CORE 1S DUMPED FROM A SYMBOLIC AREA - DEVICE=185 -
$X. WHERE X IS A PREVIDUSLY DEFINED I/0 AREA DEV=E .
USED IN AN 'INTO! OR ®FROM! COMMAND MODIFIER e A y
DUMP $X IS THE SAME AS THE ABOVE EXCEPT RMY=XXX REMOVE= THIS COMMAND IS USED TO REMOVE DEVICES
THE LENGTH OF THE 1/0 AREA IS USED FOR Na...N o o FROM THE DEVICE QUEUE. IF A USER IS
: : EXECUTING SEVERAL DIFFERENT DEVICES IN
EXAMPLE OVERLAP MODE, ALL THE CCW CHAINS FOR A
e -~ DEVICE CAN BE REMOVED WITH THIS COMMAND.
DUMP 10,291A - - HI1GH ORDER ZEROS ARE NOT REQUIRED.
00291A AABBCC oms 000000 {32 BYTES) EXAMPLE
- - RMV=192
DUMP 0050,32C0 he - REMOVE=185
0032C0 012345 ceo CDEFO1 (64 BYTES R|MV=E
0032E0 234567 ces EF0123 DUMPED) .
DUMP $8  (ASSUME $8 IS 50 BYTES) TIME DELAY N...N THIS COMMAND TELLS FRIEND TO SET THE TIME
02C42  2C6378B ses F23A . N OUT COUKTER TO DECIMAL 'N...N' SECONDS. AN '
F061-3 FRIEND =-3- PROGRAM DESCRIPTION FO61-3 FRI1END =-3- PROGRAM DESCRIPTION
DATE 03JAN68  OlAPR68  27MAY68 PROG. ID FRIEND DATE 03JANGS  O1APR68  2TMAY6S PROG.ID FRIEND
£C NO. 413234 422935 422998 PAGE NO. 0005 €C NO. 413234 422935 422998 PAGE NO. ooost/4f¢
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

FO61-3 FRI1IEND =3-

[ )

i E3

o

&7

.

- SUBST XXX, YYY SUB <oe
" (SUBSTITUTE XXX FOR YYY)

L

COPY XXX P XXX

f061-3 FRIEND =3~
DATE

EC NO.

03JANGS
413234

O01APR68
422935

2TNAY 6B .
422998

PART NO.
PAGE NO.

PROGRAM DESCRIPTION

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 WAITED
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 SECONDS.

THIS COMMAND WItL SEARCH ALL CHANNEL
PROGRAMS FOR DEVICE ADDRESS YYY AND
CHANGE THEIR DEVICE ADDRESS TO XXX.

EXAMPLE
SUBST 182,181
SUBST 137,130 -
SUB 1914190
SUB F+E (HI-ORDER ZERDS NOT RQ*D)

THIS COMMAND WILL DUPLICATE THE
REFERENCES TO THE LAST CHANNEL PROGRAM
AND CONDITIONS ENTERED FOR DEVICE 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.
THIS PERMITS THE SAME CHANNEL PROGRAM TO
BE RUN ON SEVERAL DEVICES AT THE SAME TIME.
THE DEVICES MUST BE THE SAME TYPE.
EXAMPLE

DEV=191

COPY 190 (USE THE LAST CCW CHAIN

GO ENTERED FOR 190 FOR THE

CCW CHAIN FOR 191)

PROGRAM DESCRIPTION

PROG.ID
PAGE NO,

2193850
0006
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE

FOS1-3

FRIEND

-3

360 SYSTEM

PROGRAM DESCRIPTION

5.0 COMMANDS FOR CONTROLLING CCW EXECUTION

PRIMARY

G0

RESEY

SCOPE

sToP

LO0P

CSWH=XXXX

F061-3

DATE
EC NO.

FRIEND

03JANGS
413234

ALTERNATE

B
XEQ

(END OF 8LOCK)

1.INIT
NEW,F
RST

scp

HALT

LP

-3

O1APR6S
422935

PROGRAM

EXPLANATION

THIS COMMAND INSTRUCTS FRIEND TO STARY
EXECUTION OF THE PRECEDING CCW CHAIN(S).

THIS COMMAND INSTRUCYS FRIEND TO RE-INITIA-
L1ZE ITSELF. THE DEVICE QUEUE, CCW AREA, AN
DATA AREA WILL BE IEROED OuT.

ANDTHER TEST DEVICE ADDRESS WILL BE REQUEST-
ED. THE CONSOLE REQUEST BUTTON MUST BE
PRESSED, IF FRIEND IS EXECUTING CCM CHAINS,
IN ORDER TO TYPE °*RESET*,

THIS COMMAND INSTRUCTS FRIEND TO DO A SCOPE
LOOP ON THE STARTY 1/0 OR TEST 1/0. °*SCOPE®
CAN ONLY BE USED IN SINGLE CCW CHAIN MODE.
IF *SCOPE® 1S SPECIFIED AFTER A TEST 1/0

A PSW RESTART MUST BE PERFORMED TO EXIT

THE SCOPE LOOP. CONSDLE REQUEST CAN BE USED
TO EXIT THE START 1/0 SCOPE LODP.

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

THE PROCEED LIGHT IS TURNED ON.

TYPE GO TO CAUSE THE CCW CHAIN

TO BE REPEATED.

THIS COMMAND INSTRUCTS -‘FRIEND TO GENERATE A
A CSW DEVICE AND CHANNEL STATUS MASK, THE 2
BYTE HEXADECIMAL XXXX FIELD INDICATES THOSE
BITS THAT THE USER WANTS TO TURN OFF IN THE
CSW BEFORE FRIEND CHECKS IT. FRIEND CHECKS
FOR ANY ATTENTION, UNIT EXCEPTION, UNIT
CHECKs AND ANY CHANNEL STATUS. AN ERROR
MESSAGE IS PRINTED OUT IF ANY ONE OF THOSE
BITS ARE ON. A UNIT CHECK ERRGR 1S NOT
INDICATED IF THERE ARE NO SENSE BITS {TURNED
OFF BY SENSE MASK).,

$CSW=* CAN BE ENTERED ANYTIME DURING GENERA-
TION OF A CCW CHAIN AND MAY BE SPECIFIED
FOR EACH CCW CHAIN ENTERED. THE DEVICE END
81T CAN NOT BE TURNED OFF.

8Y TURNING OFF THE UNIT CHECK BIT
(1.Es CSW=0200),THE USER CAN OBTAIN A
SCOPE LOCP FOR- RUNNING IN OVERLAP MODE.

EXAMPLE
CSW=0140 TURNS OFF UNIT EXCEPTION AND

DESCRIPTION

2THAY 68

422998

PART NO.
PAGE NO.

PROG. 1D
PAGE NO.
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FRIEND
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
C FO61-3 F R 1 END ~3- PROGRAM DESCRIPTION
P
INCORRECT LENGTH.
& SNS=XXXX THIS COMMAND INSTRUCTS FRIEND TO GENERATE A
SENSE BYTE STATUS MASK. THE 2 BYTE HEXA—
” DECIMAL *XXXX® FIELD INDICATES THOSE BITS
& THAT THE USER WANTS 70 IGNORE IN THE FIRST
- 2 BYTES OF SENSE. NO ERROR MESSAGE IS PRINT
, ED IF THE SENSE IS Z2ERC AFTER THE HMASKED
L&) BITS ARE TURNED OFF,
*SNS=t CAN BE ENTERED ANYTIME DURING GENERA—
< TION OF A CCW CHAIN AND MAY BE SPECIFIED
FOR EACH CCW CHAIN ENTERED.
< EXAMPLE
SNS=0800 TURN OFF DATA CHECK BIT.
o )
WAIT NeooN SEE SECTION 3.0 CCW CHAIN SEQUENCING
. AND DELAY FOR AN EXPLANATION ON
G HOW TO DELAY BETWEEN CCW CHAINS.
&
i
o
'(, -
'y
!:{'
i
F061-3 FRIEND =-3- PROGRAM DESCRIPTION
DATE 03JAN6B  O1APR68  2TMAY68
EC NO. 413234 422935 422998
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iBM MAINTENANCE DIAGNODSTIC PROGRAM FOR THE 360 SYSTEM ;

FO61-3 FRIEND =-3-

6o CHANNEL COMMANDS

PRIMARY ALTERNATE
NO OP HOP
SENSE SHS
TEST 1/0 716
7
TIC *-NNN TIC -NNN
TIC *=+NNN TIC +NNN
TIC
HEX HHeooHH XHHa 0 e HH

FOb1-3 FRIEND <3~
DATE 03JANGE OlAPR6S
EC NO. 413234 422935

PROGRAM DESCRIPTION

CODE EXPLANATION
{HEXADECIMAL)
03 NO-DPERATION
04 SENSE I/0 (€12 BYVES)
(¢14] TEST 1/0 CPU INSTRUCTION
FRIEND WILL REPEATEDLY EXECUTE
THE TEST 1/0 INSTRUCTION AND
TYPE OUT THE RESULTS OF THE
INSTRUCTION I.E. CONDITION
CODEy CSW, AND SENSE.
08 TRANSFER IN CHANNEL

PROGRAM DESCRIPTION

2THAYES
422998

*NNN® 1S THE DECIMAL NUMBER OF
BYTES FOR THE CHANNEL 7O TRANS
FER 70 o THE # OR + 1S NOT
NECESSARY AND IF ONLY *TIC® IS
USED FRIEND WILL ASSUME »-B.
EXAMPLE

FIC =*-8 (TRANSFER TD PRECE
DING CCH)

TiCc 8 (TRANSFER TO FOL-
LOWING CCW)

TIC -16 (TRANSFER 7O PRE~-

CEDING SECOND CCW

THIS INSTRUCTION ALLOWS AN
ABSOLUTE ACTUAL CCW TO BE EN~-
TERED INTO CCW CHAIN, HH...HH
1S 16 HEXADECIMAL CHARACTERS.
THESE WILL BE PACKED INTO AN
8 BYTE CCW AND INSERTED IN THE
CCW CHAIN., THE DATA ADDRESS IN
THE CCW WILL BE CHANGED YO
POINT TO THE NEXT AVAILABLE
DATA AREA IN FRIEND. BLANKS
MAY BE USED TO SEPARATE FIELDS
EXAMPLE

HEX 08 000000 6000 0001

X 18 000000 6000 0001

PART NO.
PAGE NO.

PROG.1D
PAGE NO.

2193850
O007A

FRIEND

oooif///,(
® e

-



S

&

w7,

o

£

I1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360'SYSTEN

FO61~-3 FR1END =3~ ~PROGRAM DESCRIPTION
CMD HH HH
F061-3 FRIEND =3~ PROGRAM DESCRIPTION
DATE 03JANG63 O1APRSS 2TMAY6S
EC NO. 413234 422935 422998

PART NO.
PAGE NO.

THIS COMMAND WILL CAUSE FRIEND
TO GENERATE A CCW WITH HEX HH
AS THE COMMAND CODE. IF BITS
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 CCMS THAY
DO NOT USE DATA ENTER *XFF*
WHEN FRIEND ASK FOR DATA=,
IF BITS ARE 10 DR 00, THEN
FRIEND WILL ASK FOR DATA
LENGTH (DL=).
ANY ADDITIONAL MODIFIERS
CAN BE USED.
EXAMPLE
CcMD C1 (WRITE )
DATA=X010203
€MD 27 (CONTROL)
DATA=XFF
CMD C2 INTO $A
DL=3
cov (DISPLAY CCW CHAIN)
002770 C1 002C20 6000 0003
002778 27 002C23 6000 0001
002780 C2 002C24 6000 0003

(READ)

PROG. 1D
PAGE NO.

2193850
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IBM MATNTENANCE DIAGNOSTIC PROGRAM FDR THE

F061-3 FRIEND =3- PRDOGRAM DESCRIPTION

FILE/DRUM CCH COMMANDS

360 SYSTEM

PART NO.
PAGE NO.

PRIMARY ALTERNATE CODE EXPLANATION
(HEXADEC I1MAL}
SEEX $K 07 CONTROL SEEK
(FRIEND WILL ASK FOR ARGUMENTS
RECALIBRAYE RETAL 13 RECALIBRATE
SET FILE MASK SFR iF SET FILE MASK
FILE #MK (FRIEND WILL ASK FOR MASK BYTE
SET MK EOB WlLL DEFAULT TO HEX CO)
L8
SEEK CYL SK CyL 0B SEEX CYLINDER
SK CC
SEEK HD SK HD 18 SEEK HEAD
SK HH
RESTORE RSTR 17 RESTORE 2321 STRIP
RELEASE REL 94 RELEASE
RESERVE RSY B4 RESERVE
SPACE COUNT $P ENT OF SPACE COUNT (SPACE RECORD)

NOTE IN THE FOLLOWING SEARCH COMMAND, °SEARCH®, 1SRCH® y *SCH?® 4, *S* CAN BE

USED FOR SEARCH.

SEARCH HA EQ SRCH EQ HA 39
SCH HA

SEARCH ID EQ SRCH EQ ID 31
SCH 1D
SCH =ID

SEARCH 1D HI SRCH H1 1D 51
SCH 10 H1

SEARCH ID EQ HI SRCH EQ M1 1D 71

SCH HI EQ 1D

SEARCH KEY EQ SRCH €Q K 29
SCH K EQ
SCH X

SEARCH KEY HI SRCH HI K 49
SCH K HI

SEARCH KEY EQ HI SRCH EQ HI K 69
SCH HI E0 K

SEARCH KD EG SRCH EQ OT 20
SCH DT

SEARCH KD HI SRCH HI DT 4D

SEARCH KD EQ HI SRCH EQ HI DV 50

SCH Hl EQ DT

SEARCH HOME ADDRESS EQUAL

SEARCH IDENTIFIER EQUAL

SEARCH IDENTIFIER HIGH
SEARCH IDENTIFIER EQUAL
OR HIGH

SEARCH KEY EQUAL

SEARCH KEY HIGH
SEARCH KEY EQUAL OR HIGH
SEARCH KEY AND DATA EQUAL

(OPTIONAL FEATURE)

SEARCH KEY AND DATA HIGH
(OPTIONAL FEATURE)

SEARCH KEY AND DATA EQUAL OR
HIGH (OPTIONAL FEATURE)

M/T INDICATES MULTITRACK, ENTER WITH AND PRECEDING A READ OR SEARCH.

EXAMPLE M/T SEARCH ID DR M/T RD CNY
READ HA RD HA 1A
RH
FO61-3 FRIEND =3- PROGRA® DESCRIPTION
DATE 033ANGB O1APR6S 27HAY6B
EC NO. 413234 422935 422998

READ HOME ADDRESS
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850 IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO, 2193850
PAGE NGO, 0009 - - PAGE NO. 00094
FO61-3 FRIEND -3- PROGRAM DESCRIPTION - FO61-3 FRIEND -3- progRAM DESCRIPTION
O 2 §
READ COUNT RD CNT 12 READ COUNT o TAPE CCW COMMANDS |
RC -
READ RO RD RO 16 READ RECORD ZERQ - - THE TAPE CONTROL COMMANDS aRE IMMEDIATE (CONDITION CODE 1 ON SI0).
RRO < ~ THEREFORE FRIEND WILL ADD & ®pps CCv AFTER THE TAPE CONTROL
AND THE NEXT CCW ENTERED, IF THERE IS ONEs WILL OVERLAY THE *ngps.
READ DATA RD DY 06 READ DATA FIELD o o -
RD D =2
REWIND RWD 07 REWIND
READ KEY DATA RD KDT OE READ KEY DATA o o REW o
R KD
UNLOAD RUN OF REWIND AND UNLOAD
READ COUNT KEY RD CKD 113 READ COUNT KEY DATA e o
DATA R CKD ERG 17 ERASE RECORD GAP
READ 1PL RD IPL 02 READ IPL (INITIAL PROGRAM LOAD o . o HTH iF WRITE TAPE MARK y
READRD { N
BKSP BSR 27 BACKSPACE RECORD
BK
WRITE HA WRT HA 19 WRITE HOME ADDRESS ® 0 hd
WR HA (REQUIRES SET FILE MASK) BSF 2F BACKSPACE FILE
W HA . Q . 3
FSR 37 FORWARD SPACE RECORD :
HWRITE RO WRT RO 15 WRITE RECORD ZERO - |
R RO (REQUIRES SET FILE MASK) o o FSF 3F FORWARD SPACE FILE 3 :
WRITE COUNT KEY WRT CKD . 10 WRITE COUNT KEY DATA READ RD 02 READ RECORD
DATA  WR CXD o - R , |
M CKD e e
READ BACKWARDS RD BCX oc READ BACKWARDS
WRITE SPECIAL WR SP CKD 01 WRITE SPECIAL COUNT XEY DATA o o RD BX
COUNT KEY (OPTIONAL FEATURE) R B
DATA
WRITE KEY DATA  WRT KD oD WRITE KEY DATA e WRITE WRT o1 WRITE A RECORD
L |
WR XD i WR
W KD : »
£ ;‘"'é . ;‘r
WRITE DATA WRT DT 05 WRITE DATA - - MODE SET SET MODE XX MODE SET g
WR D ! FRIEND WILL ASK FOR THE 2 HEXA
¥ D j o DECIMAL CHARACTERS (1 BYTE) TQ o
h! USED FOR THE MODE SET COMMAND. ¥
ERASE RS 11 ERASE {WR CKD WITHOUT ADRS
MARK) o o 3 :
D8
2314 MULTIPLEX STORAGE FEATURE COMMANDS !
%] O 3 :
INIT BUF INIT BF £3 INITIATE MULTIPLEX MODE
FRIEND WILL REQUEST CONTROL
i RECORD. e | o ¥
RESET BUF RST BF €3 RESET BUFFER TO BASIC MODE
& O @
READ BUF RD BUF €2 READ BUFFER
R BF
o S E
WRITE BUF WRT BUF £1 WRITE BUFFER (LOAD BUFFER)
WR BF
**NOTE*= RESET BUF IS AN IMMEDIATE COMMAND AND SHOULD BE FOLLOWED BY A NOF .
ALSO REPEATED START 1/0'S wiLL GIVE COMMAND REJECT AS IT o G
IS ONLY ACCEPTED IF CONTROL UNIT IS IN BUFFER MODE. ‘
kol
8
F061-3 FRIEND -3- pRrOGRAM DESCRIPTION FO61-3 FRIEND =3- PROGRAM DESCRIPTION
DATE 03JANG68  01APRE8B  27MAYes PROG.ID FRIEND ‘ DATE 03JAN6B  01APR68  27MAY6S PROG. ID FRIEND
EC ND. 413234 422935 422998 PAGE NO. 0009 €C NO. 413234 422935 422998 PAGE NO. 0009&/4
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

F061-3 FRIEND -3- PROGRAM DESCRIPTION

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

ENABLE NSBL 27 T/P ENABLE CONTROL
< DISABLE DSBL 2F T/P DISABLE CONTROL
e WRAP wRe 05 T/P WRAP
INHIBIT INH oA T/P INHIBIT
- READ RD 02 READ
R
RD DC 02 READ DATA CHAIN
READ INQUIRY RD INQ oA READ INQUIRY (1050 READ)
WRITE WRT 01 WRITE
WR (WILL GIVE A SPACE SUPPRESS
w AND REPEATED OPERATIONS MAY
DESTROY 1403N1 RIBBONS.)
WR DC 01 WRITE DATA CHAIN
READ CARD RD CD 02 READ A CARD
PRINT PRNT a9 PRINT WITH 1 SPACE
PRT THIS IS AN EBCDIC PRINT AND
DOES NOT UNPACK THE BYTES.
TDUMP ...' IS THE INSTRUCTION
TO USE TO DISPLAY DATA.
TYPE TYP 90 TYPE WITH CARRIAGE RETURN
PUNCH PNCH 01 2540 PNCH,FEED,SELECT STACKER
PCH
PUNCH 42 PNCH42 c1 1442 PUNCH,EJECT,STACKER 2
PUNCH BINARY PNCH BNR 21 2540 PUNCH BINARY, FEED,
STACKER 0 ~
PUNCH 42 BINARY PNCH 42 BNR 31 1442 PUNCH BINARY,EJECT,STACK

CCW FLAG BITS
ENTER THESE MODIFIERS AFTER THE COMMAND.

PRIMARY ALTERNATE CODE EXPLANATION
SILi st 20 SUPPRESS INCORRECT LENGTH
INDICATION
SKIP SKp 10 SUPPRESS DATA TRANSFER INTO
CORE
PCl1 2C 08 PROGRAM CONTROL INTERRUPT
oC 80 DATA CHAIN
LENGTH - FRIEND WILL REQUEST KEY LENGTH
AND DATA FIELD LENGTHS FOR THE
FILE COUNT FIELDS INSTEAD OF
- USING THE AMOUNT OF DATA EN-
TERED FROM *KEY=' AND 'DATA=?,
F061-3 FRIEND =3~ PROGRAM DESCRIPTION
DATE 03JAN6S 01APR68 2THAY68
EC NO. 413234 ©22935 422998

PART NO. 2193850
PAGE NO. 0010
PROG. ID FRIEND
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2193850
PAGE NO. 00104
F061-3 FRIEND -3- PROGRAM DESCRIPTIOM
7. [INFORMATION THAT FRIEND WILL REQUEST
REQUEST CODE EXPLANATION
CPU MODEL XX= FRIEND 1S ASKING FOR THE MODEL OF CPU ON
WHICH 1T IS RUNNING. ENTER IN THE 2 DIGETY
MODEL TYPE-—25, 30, 40, 50, 65, OR 75.
EXAMPLE~—
CPU MDDEL XX=50
DEV=DEVICE ADDRESS XXX= (FIRST TIME ONLY)
DEV= (ALL DTHER TIMES)
FRIEND IS ASKING FOR THE HEXADECIMAL ADDRESS
OF THE DEVICE TO BE USED. THIS IS THE DEVIC
WHICH WILL EXECUTE THE CCW CHAIN THAT IS TO
B8E ENTERED.
HIGH DRDER ZERDS ARE NOT NECESSARY
EXAMPLE——
DEV=DEVICE ADDRESS XXX=190
DEV=281
DEV=E
CYiL= FRIEND IS REQUESTING WHICH CYLINDER IT IS 10
SEEK. ENTER THE DECIMAL CYLINDER
NUMBER, HIGH DRDER ZEROS ARE NOT REQUIRED.
FILE/DRUM RANGE (DECIMAL)
2311 0-202 (255=SEEK INCOMPLETE)
2314 0-202 (255=SEEK INCOMPLETE)
2302 0-250 (251=REZERO)
2303 0-79
2301 0
EXANPLE
CYL=5
CYL=198
CYL={EOB) (FRIEND WILL ASSUME 0)
HD= FRIEND IS REQUESTING THE HEAD TO B8E USED.
ENTER THE DECIMAL HEAD NUMBER. HIGH ORDER
ZERDS ARE NOT REQUIRED. N
FILE/DRUM RANGE (DECIMAL}
2311 0~9
2314 0-19
2302 0-45
2303 0-9
2301 0-399
EXAMPLE
HD=3
HD=16
HD=(EOB)} (FRIEND WILL ASSUME 0)
BBCCHH= FRIEND 1S REQUESTING THE 2321 SEEK ARGUMENT
- OR THE SEEK ARGUMENT FOR A FILE WHICH IT
CAN NOT DETERMINE ITS TYPE.
ENTER EXACTLY 12 HEXADECIMAL CHARACTERS (6
BYTES) 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 POSITION 00-04
5 HEAD NUMBER 00-13
EXAMPLE
BBCCHH= 0000 1206 0003 {CAN USE SPACES TO
DELIMITATE)
8BCCHH= 0004 OBO1 020C
FO61-3 FRIEND =~3- PROGRAM DESCRIPTION
DATE 03JANG8  O01APRGB  27MAY6S PROG. ID FRIEND
EC NO. 413234 422935 422998 PAGE NO.
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FO61~3 FRIEND =3~ PROGRAM DESCRIPTION

FRIEND IS REQUESTING THE RECORD NUMBER 70 BE
USED. ENTER THE DECIMAL RECORD NUMBER YO BE
USED IN THE FILE IDENTIFIER FIELD. HIGH
ORDER ZERDS ARE WOT REQUIRED. RANGE DF THE
RECORD NUMBER IS DECIMAL Q 70 255,
EXAMPLE
RCD NO.=3
RCD NO.=010
"D NO,=(EOB!}

RCD NO.=

(FRIEND WILL ASSUME 9}

KL= FRIEND IS REQUESTING THE KEY LENGTH TO BE
USED, ENTER THE DECIMAL KEY LENGTH. MIGH
HIGH ORDER ZEROS ARE NOT REQUIRED. RANGE
OF THE KEY LENGTH 1S DECIMAL O TO 255,
EXAMPLE
KL=4
KL=10
KL=(EDB) (FRIEND WILL ASSUME Q)
DL= FRIEND 15 REQUESTING THE DATA LENGTH 70 BE 3
USED. ENTER THE DECIMAL DATA FIELD LENGTH.
HIGH ORDER ZEROS ARE NOT REQUIRED. RANGE OF
THE DATA LENGTH 1S © TO 32767. s
EXAMPLE
DL=80
DL=1000 3
DL=(EOB) {FRIEND WILL ASSUME O)
DATA= FRIEND IS REQUESTING THE DATA FOR THE DATA
FIELD. ENTER THE DATA IN EITHER OF THE
FOLLOWING FORMATS,

NeeoNXHHH. o oHHH OR Noo oNCAAA...AA .

FOR REPEATING THE DATA PORTION.
IS A DECIMAL DUPLICATION FACTOR
IS HEXADECIMAL DATA. TWO
CHARACTERS DETERMINE ONE BYTE OF
DATA.
IS EBCDIC CHARACTERS. ONE
CHARACTER PER BYTE. FRIEND WILL
NOT CONVERT ANY LOWER CASE EBCD]
CHARACTERS IN THIS FIELD TO UPPE
CASE.

'X' IS USED TO INDICATE THAT THE FOLLOWING

DATA 1S HEXADECIMAL.
*C® IS USED TO INDICATE THAT THE FOLLONING
DATA 1S EBCDIC CHARACTERS, -
EXAHPLE #

INoooiN?
P HHe o c HHY

SAA. . AA?

DATA=100XFF  (GENERATES 100 BYTES DF
HEX $FFv) 5
DATA=1000%FOOF (GENERATES 2000 BYVES uF
FOOFFOOF...FOOF}
{GENERATES 80 BYTES OF .
EBCDIC 1°S) -
DATA=12C0123456789 (GENERATES 120 BYTES OF

EBCDIC 01234567890123

ces789)
(FRIEND WILL ASSUME N3 DATA
FIELD)

DATA=80C1

OATA=(EQB}

KEY= FRIEND 1S REQUESTING THE DATA FOR THE KEY
FIELD. ENTER THE DATA AS SHOWN IN THE FORMA
FOR 'DATA='. THE LENGTH OF THE KEY SHOULD
BE 255 BYTES DR LESS.

EXAMPLE

KEY=4X11 {GENERATES KEY FIELOD OF

HEX 11111111)
- KEY=X11111111 (GENERATES XEY F1ELD OF

F061-3 FR I END ~3~ PROGRAM DESCRIPTION
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F061-3 FRIEND -3« PROGRAM DESCRIPTION

HEX 11111111}

{GENERATES EBLDIC KEY OF
ABCD)

(FRIEND NOT GENERATE A XEY
FIELD)

KEY=CABCD
KEY={EDRB})

HASK= FRIEND 1S ASKING FOR THE FILE MASK TO BE USE
FOR THE SET FILE MASK CCW. ENTER 2 HEXA~
GECIMAL CHARACTERS FDR THE 1 BYTE 70 BE

USED AS THE FILE MASK.

EXANPLE
MASK=CD
MASK=(EDNB) (FRIEND WILL ASSUME A MASK

OF HEX *'CQ®)

HASK=18

MEGDE CMb= FRIEND 1S ASKING FOR ITHE MODE SET CCH COMMAN

CODE TO BE USED. ENTER 2 HEXADECIMAL

CHARACTERS FOR THE ACTUAL I BYTE SET MODE

COMMAND. 5
EXAMPLE @

EXAMPLE
MODE CMD=93 €800 8P1, OUD PARITY, CON-

VERTER ONyXLATOR OFF)

(BPI1, ODD PARITY, CON-

VERTER OFF, XLATOR OFF)

(FRIEND WILL ASSUME HEX

931)

MODE CMD=B3

MODGE CMD=(E0B)

NUMBER OF TIMES= FRIEND IS ASKING FOR THE NUMBER OF TIMES THE
USER WANTS TO EXECUTE THIS CCW CHAIN., ENTER
A DECIMAL NUMBER FOR THE DESIRED LIMIT. >
RANGE IS 1 70 32767
EXAMPLE

NUMBER GF TIMES=1000
MLCCCBBCCHHRODS = fHIS (S THE REQUEST FOR THE BUFFER CONTROL
RECORD. THIS 1S THE DATA RECORD TRANSFERRED
i0 THE 2314 ON AN INITIATE BUFFER COMMAND.

ENTER 30 HEXADECIMAL CHARACTERS FOR THE

15 BYTE RECORD. ‘

M=MODE BYTE (81 OR 01,81 NEEDS WR BUF) ™

L=LENGTH BYTE (FIXED AT 6D)

CCC=COMMAND 1 {07,13,00) =
COMMAND 2 (31,29,49,69,E9) e
COMMAND 3 {05+35,0D53D,0650E,1A,16)

B8BCCHH=SEEK ARGUMENT {HEX) 8

R=RECORD NUMBER (HEX)

OD=DATA LENGTH (HEX)

S=SEARCH XEY LENGTH (HEX} @

EXAMPLE -

INIT BUF

MLCCCBBCCHHRDDS=816D073135000000C 30001
01005000

ki

ARITE BUF
DATA=40XFOOF

FO61-3 R 1P END -3- PROGRAM DESCRIPTION
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18M MAINTENANCE DIAGNOSTIC PROGRAK FOR THE 360 SYSTER P2RT NO. 2193850
PAGE NO. 2012
FO61~3 FR1END =~3- PROGRAM DESCRIPTION
8. USER AND STATUS MESSAGES
£ R T END -3- DESCRIPTION IN 2841 VOL. AG2 OR 2314 VCGL. SOL
*WARNING* WRITE COMMANDS MAY DESTROY DATA
ON 4 CUSTOMER PACK/CELL OR CE TRACKS,
INTERPRETIVE PROGRAM TG XEQ CCW COMMANDS
THAT YOU ENTER FOR ANY DEVICE(SI.
AFTER INSTRUCTIONS ARE TYPED,ENTER EACH COMMAND
WHEN PROCEED LIGHT TURNS ON.
TERMINATE EACH ENTRY WITH AN ALTERNATE CODE 5 (EOB).
AFTER CCW CHAIN HAS BEEN ENTERED,TYPE GO.
TO ENTER NEXT CCW CHAINGPRESS REQUEST,TYPE RESET.
THE ABOVE STATEMENTS ARE THE INTRODUCTORY AND OPERATIONAL MESSAGES
PRINTED OUT BY FRIEND., THESE ARE ONLY PRINTED UNCE, IMMEDIATELY
AFTER FRIEND 1S 1LOADED.
A ©SW RESTART CAN BE USED AFTER THE FIRST LINE 1S TYPED
TO SKIP THE REST OF THE PRINT OUTS.
ENTER CCW LIST IN ENGLISH
THIS MESSAGE PRINTS DUT INITIALLY AND AFTER 'DEV=' HAS BEEN REQUESTED
AFTER THE USER HA4S ENTERED 'RESET®. 1T SERVES AS A REMINDER FOR THE
USER 70 TYPE IN THE CCH COMMANDS IN ENGLISH LANGUAGE.
SET FILE MK INSERTED
THIS MESSAGE PRINTS OUT TO INFORM THE USER THAT FRIZND INSERTED A
'SET FILE MASK® CCW. THE COMMARD WAS INSERTED PRECEDING THE LAST
COMMAND ENTERED. THE CCW CHAIN BEING GENERATED WILL REQUIRE A SET
FILE MASK IF WRITE HA AND WRITE RECORD ZERD CCW COMMANDS ARE USED-.
1F THE USER FORGETS TO SPECIFY ONE, FRIEND WILL INSERT 17.
71C *-8 INSERTED
THIS MESSAGE PRINTS OUT TO INFORM THE USER THAT FRIEND INSERTED A
ITIC #-8' CCW. THE 'TIC' CCW WAS INSERTED PRICEDING THE LASY
COMMAND ENTERED.
THE CCW CHAIN BEING GENERATED WILL REQUIRE A 'TIC® CCH IF A 'SEARCH!®
CCW WAS USED. IF THE USER FORGETS TO SPECIFY THE *TIC',; FRIEND Wili
INSERT ONE.
LOGP IS FINISHED ON UNIT XXXX
THIS MESSAGE WILL REPEATEDLY PRINT OUT TO INDICATE THE STATUS UF THE
STEST 1/G*. CONDITION CODE ‘0f INDICATES THAT THE DEVICE, WHOSE
ADDRESS 1S 'XXXX', 1S READY AND AVAILABLE. CONDITION CODE '2°
INDICATES THAT THE CHANNEL OR SU3CHANNEL 1S BUSY FOR WHICH THE
GEVICE 1S ATTACKED. CONDITIGN CODE *3* INDICATES THAT THE ADDRESS
WAS NOT RECOGNIZED BY A CHANNEL OR ANY DEVICE On THE CHANNEL.
PRESS REQUEST AND TYPE 'RESET' TO ENTER COMMANDS. IF *SCOPE! IS
ENTERED, FRIEND WILL REQUIRE A PSW RESTART TO EXIT FROM SCOPE LOUP.
COND CODE= 1 ON UNIT XXXX
CSKH YY YY .ee YY VY T i
SNS  IZ2 17 e.s 21 11
£061-3 FRIEND =-3- PROGRAM DESCRIPTIUN
DATE 03JAN6B  O1APRG6E  27MAY6S PROG. iU FRIEND
£C NO. 413234 422935 422998 PAGE NO. ©o12
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

FO61-3% FRITIEND -~3- PROGRAM DESCRIPTION

THIS MESSAGE Wlit. REPEATEDLY PRINT OUT TO INDICATE THE STATUS GF
THE 'TEST I1/0%'. CONDITION CODE *1' INDICATES THAT THE CSW WAS
STORED. THE CSW AND SENSE BYTES ARE TYPED QUT [0 FURTHER CLARIFY
THE ERKDR CONDITION.

9. EXPLANATION OF ERROR MESSAGES PRINTED OUT 8Y FRIEND

=SYNTAX ERROR*

FRIEND WAS UNABLE TO DETERMIRE THE MEANING OF THE INPUT STATEMERT.
THE STATEMENT OR INFORMATION WAS INCORRECTLY SPELLED, INVALID
CHARACTERSy WRONG NUMBER OF CHARACTERS ENTERED (HEX], UNDEFINED (M,
UNKNOWN VERB AND ETC.

ERIEND REQUIRES THAT THE ENTIRE CCW COMMAND BE REENTERED-
DIFFERENT SPELLING OF CCW COMMAND.

TRY &

*SYNTAX ERROK® ON INPUT

FRIEND DETECTS AN ERROR ON THE °DATA=t!, SKEY=! OR 'BBCCHH'= REQUESTED
INFORMATIO - THE 'BBCCHH=' HAS AN INCORRECT NUMBER OF CHARACTERS.
1T REQUIRES 12 HEXADECIMAL CHARACTERS, THERE IS A P0SSIBLE ERROR
IN 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- Neo o o NXHHo o obH
OR NseoeNCAA. .o AA
REENTER THE REQUESTED INFORMATION.

#UNDEF INED SYMBOL(S)

FRIEND HAS DETECTED THE USE OF A SYMBOL THAT WAS NOT PREVIOUSLY
DEFINED. THE USER CAN NOT *COMPARE® OR 'DUMP® FROM A SYMBOLIC 1/0
AREA UNLESS IT HAS ALREADY BEEN DEFINED BY AN !'INTO! QR 'YFROM?®
COMMAND MODIFIER. THE COMPARE OR DUMP ®AS IGNORED.

*DEVICE QUEUE FULL, LAST CMD IGNORED

FRIEND WILL ALLOW ONLY 20 DEVICES TO BE ENTERED INTO THE DEVICE
QUEUE AT ANY ONE TIME. IF THE USER TRIES TO PUT IN ANOTHER (°®DEV=?*
WITHOUT A PREVIOUS 'RESET'), THIS ERROR MESSAGE 1S5 PRINTED. THE
REQUEST FOR AN ADDITIONAL DEVICE IS IGNORED. TO ENTER ANYMORE
DEVICES THE USER MUST ENTER 'RESET!,

*SYMBOL TABLE FULL, *AST CMD IGNORED

FRIEND WILL ALLOW ONLY 26 SYMBOLIC CHARACTERS TO BE USED AT ANY ONE
TIME. IF THE USER TRIES TO USE A 27-TH, THIS ERROR MESSAGE I3
SRINTED. THE COMMAND USING THIS SYMBCLIC AREA IS IGNORED, 7O ENTER
1RESET? TO RESET THE SYMBOL TYABLE.

SKEYWORD MISMATCH DN INPUT-XXXeesXXX

THE USER IS READING THE CCW COMMANDS FROM CARD OR TAPE. THE RECORD
READ MUST ALSO CONTAIN THE INFORMATION THAT FRIEND WOULD NORMALLY
REQUEST. THE REQUESTED INFORMATION MUST BE iN THE CORRECT SEQUENCE
AND BE AN EXACT DUPLICATE OF THE REQUEST TYPEGUT, IF FRIEND IS
UNARLE TO MAKE A MATCH OF THE PARAMETER ON THE INPUT RECORD WITH
WHAT IT 15 LODKING FOR {fXXXeesXXX')s; THIS ERROR MESSAGE RESULTSS
THE USER SHOULD VERIFY THAT THE LAST RECORD TYPED OUT CONTAINS

THE PARAMETER TYFED OUT IN ERROR MESSAGE. THE USER WILL HAVE

TG ENTER *START RDReXXX® AGAIN AFTER ENTERING °RESET*®.

sUNIT=0190 ~ 1/0 INTRPT,UNIT CHECK

LSW 00 0Q24E0 CE 00 0000 A

sN3 10 G0 20 C8 00 00 GO 00 OO 00 00 00
LOOP 06662

FO1-3 FRI1IEND =3~ PROGRAM DESCRIPTION
UATE O3JANGE O1APRGE 27TMAY68
#C NO. 413234 422935 “22998
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TBM NAJMTENANCE DIAGNDOSTIC PROGRAM FOR THE 260 SYSTEM PART NO, 2193856
PAGE NO. 0013
F061~3 FRI]IEND =3- PROGRAM DESCRIPTION
THIS ERROR MESSAGE WILL RESULT IF FRIEND RECEIVES AN 1/0 INTERRUPT
AND UNIT CHECK 1S ON IN THE CSWe FRIEND WILL PRINT OUT THE DEVICE
ADDRESS THAT GAVE THE UNIT CHECK, ACTUAL £SW, AND THE SENSE BYTES IN
HE XADEC IMAL RECFIVED FROM THE DEVICE, v
SUNIT=XXXX -~ INCORRECT CSHW OR SNS
CSW  YY e0o YY
SNS 217 ooe 22
LOOP NNNN
THIS ERROR MESSAGE WILL RESULT IF ANY UNUSUAL STATUS OR SENSE BITS
ARE DETECTED. THIS INCLUDES ATTENTION, UNIT EXCEPTIONs AND ANY
CHANNEL STATUS IN THE CSW AND ANY SENSE BITS. UNIT CHECK WILL RESULT
IN THE PRECEDING ERROR MESSAGE.
BUNET= XXXX - START 1/0 NOT ACCEPTED
CSH  YY coe YY
SNS 27 ocea 22
LOGP NNNN
THIS ERROR MESSAGE WILL RESULT IF THE START I/0 INSTRUCTION IS NOT
ACCEPTED. IF CONDITIGN CODE 2 OR 3 IS DETECTED ON THWE SI0, THEN THE
ERROR MESSAGE IS PRINTED. IF CONDITION CODE 1 AND CSW DEVICE STATUS
IS NOT CONTROL UNIT BUSY DR DEVICE BUSY, THEN THE ERROR MESSAGE IS
- PRINTED. :
THE USER SHDULD CHECK THAT THE DEVICE 1S READY AND ON-LINE.
$UNIT= XXXX DATA COMPARE ERROR
BYTE NO.=AAAA $X=BB $Y=C(
o (FOR EACH SYTE THAT EAILED TO COMPARE)
LOOP NNNN
THIS ERROR MESSAGE WILL RESULT IF THE USER HAS SPECIFIED THAT DATA IS
TO BE COMPARED AT EACH COMPLETION OF THE CCW CHAIN AND THE TWO AREAS
COMPARED WERE NOT EQUAL.
YXXXX* 1S THE HEXADECIMAL DEVICE ADDRESS
INNNN? 1S THE LOOP NUMBER THAT FAILED.
TAAAAY IS THE RELATIVE BYTE NUMBER OF THE TWD AREAS COMPARED (FIRST
BYTE=1).
s X9 REPRESENTS THE FIRST AREA AND WILL BE A SYMBOLIC CHARACTER IF
SYMBOLIC 1/0 AREAS WERE USED. IF ABSOLUTE COMPARE ADDRESSES
WERE USED THEN 'X' =1 AND *Y' = 2,
rye REPRESENTS THE SECOND AREA.
'88¢ REPRESENTS THE HEXADECIMAL 8YTE IN THE FIRST AREA.
'CC'  REPRESENTS THE HEXADECIMAL BYTE IN THE SECOND AREA,
*UNIT= XXXX - NO DEY END OR CUE 1/0 INTRPT
THIS MESSAGE WILL BE PRINTED OUT 1F FRIEND DOES NOT RECEIVE A DEVICE
END DR CONTRNL UNIT EMD (CUE) WITHIN SEVERAL SECONDS (5-10) AFTER
STARTING A CCW CHAIN OR RECEIVING A CONTROL UnIT BUSY, THE AMOUNT
OF TIME DELAYED WILL VARY DEPENDING UPON THE NUMBER OF DEVICES
RUNNINGe THE TIME MAY BE CHANGED WITH THE *TIMZ DELAY' COMMAND.
IF &4 TIME OUT OCCURS, FRIEND WILL ISSUE A 'HALT 1/0' INSTRUCTION TO
ATTEMPY TO RESET THE DEVICE AND FHEN WAITS ANOTHER TIME PERIND FOR
A DEVICE END INTERRUPT FROM THE HALT I/n.
YYY=INTRPT; PSW= XX XX XXXX XX XXXXXX
THIS PRINT OUT WILL OCCUR IFf FRIEND DETECTS AN ABNORMAL INTERRUPT,
THE 'PSW* PRINTED DUY IS THE OLD PSW FOR THE INTERRUPT.
TYYY! CAN BE EXT EXTERNAL
. _ Sve SUPERVISCR CALL
FO61-3 FRI1IEND =3- PROGRAM DESCRIPTION
DATE 03JANGE  01APRGB  27MAY6S PROG.ID FRIEND
EC NO. 413234 422935 422998 PAGE NO, 0013

i3

%,

)
il

£

U]

& @ @

IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE

FO61~-3

F061-3

DATE
EC NO»

360 SYSTEM PART NO.

PAGE NO.

2193850
3013A

FR1TEND «3- PROGRAM DESCRIPTION

PGH PROGRAN
MCK MACHINE CHECK
£40 INPUT~-0UTPUT

L1F *PGM® INTERRUPTS START TYPING QUT; PERFORM A *PSW' RESTART, IF
THAT DOES NOT CLEAR THEM, THEN FRIEND HAS DESTROYED ITSELF AND YOU
WILL HAVE 70 RELDAD

THE - 1/0% INTERRUPTS ARLI USUALLY FROM OTHER DEVICES BECOMING READY.

17 *MCK® IMTEARUPT, THE LOG~OUT AREA IS PERSERVED SO IT CAN BE LOOKED
AT. THE USER SHOULD RUM WITH THE CPU CHECK SWITCH SET TD *STOPS,

FRIPEND -3- PROGRAMN DESCRIPTION
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iBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART 0o 2193850 IBM MAINTENANCE OIAGNOSTIC PROGRAHM FOR THE 360 SYSTEM PART NO. 2193850
PAGE NO- 0014 PAGE NOD. 0014A
FO61-3 £ R 1END =-3- FPROGRAM DESCRIPTION Fo&L~2 FR1END =-3- PROGRAM DESCRIPTION
OBJECT DECK IMAGE THREE LINES/CARD COLUMNS 1-20,21-40,41-60,61-80 PERIODS ARE BLANKS
10. RESTRICTION A, JAHDBABAAA  AA+ oo seoe IPLoFRENDe-:0D0 secsescscecessnsllS3 848,422958.F06130001
8 ZR99599999 99 9
FRIEND WILL INSERT BOTH A ®TIC *-8Y AND $SET FILE MASKY CCWS IF THEY ARE 0 88 YYY VY .
LEFT OUT. THIS MAY SOMETIMES CREATE AN INVALID CCW CHAIN,
EXAMPLE OF AN INVALID CHAIN AARAAAASBAAJJAAHBAAH ~AAHBAAA-AAHBAAQJAAH ABAGAGGGAACGBAAZH-AB GOAD::ee0c0e06130002
SEEK 999999589697 79979997 992999Q 992999 7997 99999Q0Q99 Q09981 99 7 9R
CYL=5 YYYYYYY Y 88YY YY YY YY YY ¥YY BYY Y YBYZZZIYY Z YY Y ¥
HD =1
SRCH ECQ HA AAAHAARAGGGGA+ANDA-A GJAHG.ADA+AQEA-AGJAQ Go+ADEXAZG-AKH.AZF.B. ACHAAZKX9AAAAD6230003
WR RO 9999995900002 ~9R09 © I29RZ 9-1-9209 92292 7 9=~ 927 902 929 2 9YRIGS4 TI991
TIC *~8 INSERTED (PLACED AFTER THE SEARCH HA) ! YYY YYYY2Z2Z OY Y Y 8y ¥ oYy Y Y 8Y Y Y 8 Y Q QY g
SET FILE MASK INSERTED  (PLACED BEFORE THE WR RO)
Ki=0 GOADHAADDAAAG, ASGTEN £7G-AB,~ABBAAAAAAZA. AFA+AEEAASH+ADAAAZA. ADA9AAEAASEYQH130004
DL=100 ? 9RIZSIRIGII 949 - 927 9- 990999171961 $97 981Q9 R 9812971 992399209 -3
THE ABOVE CHAIN IS AN *INVALID SEQUENCE' AS THE 'WRITE RO' IS NOT DIRECTLY Y QY Qve ¥ YO Y YYY Q Y Y OY Y Q8 Y Y oY
PRECEDED BY A SEARCH CCM. THE USER SHOULD SPECIFY HIS OWN *SET FILE MASK?®
BEFORE THE 'SEARCH HA', AAGAABGOADCZAACLAAEF AAGJAGAZAAEFAAGJSABAY AAI JADDAAZOKBNAAASAB AEAAF .F.ASGC 06130005
1928927 9RI3997999~ 19719 1299~ 19129919 990Z99RR9B8S9Z9992359 IR999 1 9 9Q
QY OY8 Y  YY Y RY 8Y Y8 Q 8 ¥8 8Y 8Y Yy v ¥ ¥ 2
11. ADDITIONAL CAPABILITIES e
* BIXT.AAA. . AMoo ARANAA AAABecevecovscosooes cecesesccssocsscesse eesescosecer06130006
TO CHANGE THE AREA WHERE FRIEND WILL GENERATE THE DATA AREAS, 3 999 99 999993 999y
INCLUDE THE FOLLOWING PATCH CARD PRECEDING THE END (LAST) CARD. 3 $ YYY Y Y YYYY Y
OR STORE THE DESIRED DATA AREFA ADDRESS AT HEX LOCATION 000184. !
; BTXT.ARA..AT. . AAAAJA AAZ LCAHAAAHOABGOTAA. LHADAJD9 .CEG.JG+ABAA KQGABZA-TAHS06130007
COLUMN 1234 7 17 L3 9 998 98 99R9ILIS 994 99ZR98Z 907 OF 992192- 9-Q 22-9Q-8 9 ZR94Z0 QRS 3
+REP (COGC184 XXXX9 XXXX WHERE XXXXXXXX 1S THE ADDRESS OF = YO Y Y 8Y8Y Y¥Y8 Y 8 0 8 Y8 280 0 8 88 ‘
2 THE NEW DATA AREA POOL. i
9 ; BTXTeAAH.oAS.. ARADA. AMA+HAAEAAPG+A+AF . AB PGLZLZPGMZMZPININTA. LZ e NM+-0HA. 06130008
: 9 99— 98 99901 997 QIZRS9 Q § 97 9 Q9898 Q9898 898982 98 SY 090Z
THIS IS TO PROVIDE A MEANS OF TRANSFERING DATA INTO OR ; Yo v v Y Y2YY 288 288 8§ 8 3 8 8
OUT OF HIGH CORE STORAGE. !
: BTXT.AAG.oAD.o AAPE . PFBG2DBAKRBHKOEAPBAP PUBDBGEANDGAB JE JHDKA KDAAEAMQEAJBO6130009
: 9 99 98 9998 98-Q0 R-99 -99 7Q9Z99 90-999-99YZ8922297 9 9 9972G992Q98
; Y Y Y8 8§ 20Y8 38 0 8 89 Y8 0888 g8Yspo o8
| BTXT.ABZ.eA9..AAAKPS EAQHEABMEABFA+TZEWGG GABDA+6BERDGGABDEAJB AGZZGOBZBAOCHO6130010
! 9 998 98 999998 10992Q98ZQ9RZ~ 7— S8 18902~ -- 9828907Q98 992271 94-99
| ¥ Y v 888 ° 508 8 0O 006 8 0 o8 88 8 8 VY8 -
5 BTXY.AB~,..A9,.AAA+3K EAPBGSKCAD+AHAADGCBA OMA+4ZEAPBGYIPGAAAAKA AA+AKAAP+ADG06130011 o
! 9 99 98 9971~ 9 78989 1998-9R09890-9 9 Z- 5I8989 99RIR ¢ 9R-9 999-9-9 o
: Y Y Y O 0 Y oY OY ¢ 8 080 YSY8 Y Y80Y YY O 3
H
! BTXToABH. 0 AS.+ AAAPKA M+CPCOJOJH.NMFALCOZ A+T9AAB+EAPBGIDAAM+A AA+AGABBH.NMO6130012 ¥
: 9 99~ 98 9999 © 99-9 9SY9YZ SY-9 997 Z- 61Q9 28989 999-9 ~21-9289QZ 9Y
o ¥ Y YvY Y Yo 88 8 0 0 YY 0Y o0 9% 3 3
k=g ¢ b
BYXT.AB=.eA9. . AAFALB OAAN+AELNOGAHHEANOG+ BAQBF .AMD7KRAAAFGAC C-D2DXAFA.AE05130013
, ] 990 98 99-R 9 999-~9-89YZ899-99YZ~ 9Q9R- 99-89 —~R9R1899 809 -Q9R- 9R %
3 ¥ Y v 8 YY6 8 G Y8 O 00 Y 8 8 0 8§ 9Y Y
3 BYXTeACH, - AG.. AAGACY DGAEQEC.02+EAABH-AB. -DAEAHAAKRGACIEAJBAA JLACAAG+CHKB0S130014 =
i 9 996 98 991896 ~Q9R9B8 ¢ 899~909- 092Q99-99 ZR96ZQ989R 29-99RZ 92 © -
¥ Y Y O oY 8 YY Y 9Y 8 3 08 88 8 8YSB
BIXToACs 204G e AAAJON GOGQAX+BG+CBAA+BGACY ADKRGAGFKG—AAAAEAHBC AARACAAGAGFHJO06130015
9 99 98 99999 1 9 ~Q~97 90-R-92896 ~99 ZRYY 9099RZQ99-9 9R-99RIROYZZ
7 ¥ YvYs 95 20 0O 8 8 YVY8 9Y Y8 V88 8
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FObE~3 FR & ND =3 PROGRAM DESCRIPTION FOLI~3 PRI E NG -3 CROGRAM CESCRIPTION w
OBJECT DECK IMAGE THREE LINES/CARD (OLUMNS 1-20:21-60,41 60,51-80 PERIODS ARE BLANKS DEJECT DFCK IMAGE THRIU LINES/CARD  COLUMNS 1-20,21-40441-60561-B0 PERIODS ARE BLANKS
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PAGE NO. 0001 O 2 PAGE NO. 0001A > I
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY é
i
H
Ry )
TABLE OF CONTENTS PAGE 1. PURPOSE é
| B9 PURPOSE ¢ ¢ o ¢ e ©c s 5 o ¢ ¢ 06 2 s o o« o 2 o o o 1A g} ):
1el INTEMT ¢ 2 o o « 2 o ©c o » « o « 9 2 ¢« s o » » 1A 1.1 INTENT. THIS PROGRAM FUNCTIONALLY TESTS THE 2314 CONTROL UNIT,. T
12 BRIEF DESCRIPTION © ¢« ¢ s o © o 2 o ¢ « o » o« » 1A ALL FILE COMMANDS ARE TESTED AND ALL SENSE BITS :
13 MODIFICATIONS « ¢ ¢ o ¢« c ¢« » ¢ s ¢ o 06 ¢ ¢« & 2 ' THAT CAN BE FORCED BY PROGRAMMING ARE CHECKED. b
20 PREREQUISITES o ¢ 06 o ¢ ¢ ©« ¢ ¢ ¢ ¢ 2 ¢ 0 ¢ a © ¢ « &
2.1 PROGRAM o < ¢ © © s ¢« 2 s o ¢ » 2 3 s 06 2 ¢ o o 2 1.2 BRIEF DESCRIPTION OF EACH ROUTIRE
2062 EQUIPHMENT ¢ ¢ ¢ ©« 0 o o« o o ¢ ¢ 6 s ¢ ¢ © » o » 2 ! '
2o USE PROCEDURES 2 » o ¢ ¢ o 6 4 ¢ o ¢ e ¢« ¢ » 2 a o 2 SECTION ROUT . EXPLANATION
301 LOADING 2 2 2 2 o o 2 o« ¢ e » « o s 06 ¢ 0« 2 2 ¢ 2
3.2 DPERATING..c‘ooo...oooo..oc.z i F6AD 1 TESYI/U
3.3 MHALTS DR MAITS o o e o o « ¢ ¢ o © « o o o ¢ ¢ 2A 2 SENSE 1/0
3,6 TERMINATIUNS o o ¢ o« ¢« 2 ¢ o « ¢« s o ¢ o « » o 2A 3 NO-OPERATION
4o PRINTUUTSO.‘.'..QQ'...Q'Q....o 2A it 4 CONTROL HEAD SEEK (HH} Y
4e1 INSTRUCTIONS TO OPERATOR o o © o ¢ o o s o o « 2A 5 CONTROL CYLINDER SEEK (CCHH)
4c2 STATUS MESSAGES o © o o 2 © ¢ ¢ 5 06 e« o o o 0o « 2A 6 RECALIBRATE
Se COMMENTS < s ¢ o © 2 5 o 0 ¢« ¢ 2 © © 0 0 ¢ 0 ¢ o » 1) 7 CONTROL SEEK (BBCCHH) h)
be AP_PENDIX @ 2 © @ ®» & ¢ 2 © @ @ © ¢ o » o ® 6 © 3 B
[ ) y
F6AL 1 READ WRITE HOME ADDRESS
2 SEARCH = HA, WRITE-READ RECORD -0~
{3 O 3 SEARCH = IDy WRITE-READ COUNT-KEY-DATA )
& TEST GAP LENGTH
0O 0O )
F6A2 1 SEARCH = 1Dy WRITE—-READ KEY~-DATA
[a) ) 2 SEARCH = KEYy WRITE-READ DATA )
3 SEARCH = IDy WRITE~READ DATA ’ ;
4 SEARCH = IDy READ COUNT !
O . :
N F6A3 1 SEARCH COMMANDS ) H
{
0 FoAG 1 FILE PROTECT 3y
F6AS 1 CONTROL UNIT BUSY, CONTROL UNIT END
7y 2 UNIT EXCEPTION 3y
3 COMMAND REJECT ON INVALID COMMANDS
(SEE SECTION 5.6 'NOTE®' FOR 170
3 DPTIONS BYTE REQUIREMENTS IF
*AUXILIARY STORAGE! IS INSTALLED
IN THE 2314)
l’! i
F6 A6 1 INVALID SEQUENCES {PART 1)
} i F6 AT 1 INVALID SEQUENCES (PART 2)
F6 A8 1 CHANNEL/2314 OVERRUN SENSE BIY .
O e 2 TRACK CONDITION CHECK SENSE BIT (DEFLECTIVE TRK) ) )
3 CK SETTING OF TRK CONDITION CK SNS BIT
4 SEEK CHECK SENSE BIT (INVALID ARGUMENT)
3] ( 5 SEEK CHECK SENSE BIT (& BYTES) )
6 TRACK OVERRUN SENSE BIT
7 END OF CYLINDER SENSE BIT
(8] 8 NO RECORD FOUND SENSE BIT D)
F6A9 1 TRUNCATED READ DATA .
O 2 MULTI-TRACK BIT 5
3 LONG RECORDS
0 FoAA 1 ERASE 3
2 SPACE COUNT ]
3 READ IPL i
ol 4 END OF FILE : 3
F6AB 1 OVER/UNDER TRUNCATION
) D
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
«
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322
PAGE NO. 0002
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
F6AC 1 HALT I/0 ON READ
2 HALT 1/0 ON WRITE
3 CHECK IF CU WILL MISS AN ADDRESS MARK
4 CHECK IF CU WILL PICK UP AN ADDRESS MARK
F6AD 1 FILE INTERATION
F6AE 1 SEARCH EQUAL KEY-DATA
2 SEARCH COMMANDS FOR SCAN
FO6AF 1 WRITE SPECIAL COUNT-KEY-DATA
2 WRITE-READ DATA W!TH RECORD OVERFLON
3 WRITE-READ KEY-DATA WITH RECORD OVERFLOYW °
L READ COUNT WITH RECORD OVERFLOW
5 TEST WR AND READ DATA WITH OVERFLOW HALF CYL
6 WRITE-READ K-Des RECORD OVERFLOW, SEVERAL TRACKS
7 READ COUNT, RECORD OVERFLON, SEVERAL TRACKS
F680 1 RECORD OVERFLOW IN VIOLATION OF FILE MASK
2 RECORD OVERFLOW TO TRACK WITH INCORRECT HD NO.
3 RECORD OVERFLOW FROM AN ALTERNATE TRACK
4 SCAN AN OVERFLOW RECORD
5 OVERFLOW TO END OF CYLINDER
F6B1 1 6—-TH SENSE BYTE COMMAND 06
2 6~TH SENSE BYTE COMMAND 05
F6B2 1 6-TH SENSE BYTE COMMAND 25
2 6~TH SENSE BYTE COMMAND 45 AND 75
F6B3 1 6-TH SENSE BYTE COMMAND 55 AND 65
1.3 MODIFICATIONS. NONE
2. PREREQUISITES
2,1 PROGRAM REQUIREMENTS.
DIAGNOSTIC MONITOR PROGRAM
THIS PROGRAM IS RELOCATABLE.
2.2 EQUIPMERT REQUIREMENTS.
cpPY
8 K CORE STORAGE
1/0 CHANNEL
METHOD OF LOADING PROGRAM
CUSTOMER ENGINEER OUTPUT DEVICE
2314 STORAGE FACILITY
CE PACK OR SCRATCH PACK WITH STANDARD HOME ADDRESSES WRITTEN.
3. USE PROCEDURE
3.1 PROGRAM LOADING. STANDARD VIA DIAGNOSTIC MONITOR AS DESCRIBED BY
THE USERS GUIDE.
3.2 PROGRAM QOPERATING
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
DATE 16MAYES 30JUN66 30SEPS6 20JAN6T 30APR6ET 190CT67 15FEB68 PROG.ID FOAQ-*
EC NOo 416146 416146A 420836 ©20637 420902 422906 “20662 PAGE NO. 0002
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IBM MAINTENANCE DIAGNDSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
3.2.1 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
ZERD WHEN OFF, AND ONE WHEN ON.
1
1 SENSE 1 I SECTION 1 BYTE
1 SWe 1 FUNCTION I OR 1 AND
1 = 1 I ROUTINE I BIT
1 1 1 ) §
1 0 I OFF--PROCEED NORMALLY 1 SECTION 1 X004
1 1 ON --LOOP ON STARY 1/0 1 ——ALL 1 0
i 1 1 EXCEPY I
1 1 1 FoAD 1
1 1 1 1
1 1 1 OFF--PROCEED NORMALLY I SECTION 1 X004
1 1 ON —-LOOP ON COMMANDS OR ROUTINE I AL I 1
1 1 1 EXCEPY 1
1 1 I  F6A0 1
1 1 1 Feal 1
1 1 1 FeA2 1
1 1 I FGAE 1
1 1 I  F6AF I
1 7 1 1
1 2 1 OFF--PROCEED NORMALLY 1 SECTION I X004
1 1 ON --LOOP ON SEARCH 1 F6A3 1 2
1 1 1 RT1  {
1 1 I F6A5 1
1 1 1 1
1 2 I OFF——PROCEED NORMALLY I SECT—5 1 X004
i 1 ON ——LOOP ON SEEK 1 ROUT—1 1 2
1 1 I  §
1 3 1 OFF~-PROCEED NORMALLY I SECT--5 1 X004
1 1 ON —-LOOP ON WRITE I ROUT-~1 i 3
1 1 1
1 & 1 BOTH DFF~--PROCEED NORMALLY I SECT--1 1 X004
1 3 I 4 ON 3 GFF--LOOP ON READ 1 ROUT 2,31 %
1 I 4 OFF 3 ON--LOOP ON WRITE I SECT--21 3
1 1 BOTH ON—-LOOP ON READ AND WRITE 1 RT 1,231
1 I I RT & 1
1 1 1 1
1 & 1 OFF-—-PROCEED NORMALLY I SECT 1 I X004
1 I ON -—LOOP ON READ I ROUT 49 1 4
1 1 I F6AE  §
1 1 1 F6AF ¢
1 1 I RT1e497 1
1 1 b 1
I 6 1 OFF--PROCEED NORMALLY 1 SECTION 1 X004
1 I ON ~-PRINT ROUTINE TITLE 1 ——ALL ; 6
1 1 1
1 7 I OFF-—-PROCEED NORMALLY I SECTION 1 X004
1 1 ON --PRINT CORRECT RESULTS I —ALL 1 7
1 1 1 EXCEPT 1
1 1 1 FeBB 1
1 1 1 1
1 8 1 OFF-PROCEED NORMALLY I SECTION I X005
1 1 ON -— BYPASS OPERATIONS ON WRITE-READ FILE 1 F6AD 1 ©
I 1 {TEST SEEK INTERACTION ONLY) 1 1
1
3.3 PROGRAM HALTS. NONE
3.4 PROGRAM TERMINATION. STANDARD--VIA MONITOR CALL SVC Dé.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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I1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTER PART NO. 2218322 I8M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218322
PAGE NO. 0003 ’ 3 . . PAGE NO. 00034 D)
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
‘z D)
4. PRINTOUTS
- b 4 ~0K-60T CC O ON NO-OP WITH STATUS OF CE + DE- )
4.1 INSTRUCTION TO THE DPERATOR. NONE SELF EXPLANATORY,
4,2 STATUS MESSAGES - 3 ~ERR-CSW STATUS IS XXXX SHLD BE OCO0 SNS IS XXXXXXXXXXXX~ \
IF STATUS IS ANYTHING BESIDES CHANNEL END AND DEVICE END THIS
4e2.1 STATUS MESSAGES COMMON TD ALL ROUTINES, MESSAGE DCCURS.
-
~DID NOT INT FROM UNIT XXX AFTER SIO ACC CAW XXXXXXXX~= * 4,2.5 STATUS NZSSAGES FOR ROUTINE 4, SECTION F6AO. )
TKIS MESSAGE DCCURS WHEN A START 1/0 WAS ISSUED AND ACCEPTED, BUT WHEN
WAITING A PREDETERMINED TIME FOR AN INTERRUPT IT NEVER OCCURRED. THE 3 -ROUT 4-TEST HEAD SEEK~ 5
MONITOR CALL SVC DB IS USED TD WAIT FOR THE INTERRUPT. ALL PRINTOUTS ROUTINE TITLE.
WHICH HAVE XX.ooX IN THEM SIGNIFY THAT DATA WILL BE FILLED IN, FOR THE
Xy BY THE PROGRAM PRIOR TO THE PRINTOUT. ; o -XXXXX ACT HEAD XXXX EXP HEAD XXXX- )
=CSW IS XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXAX=
~G0T CC 2 ON UNIT XXX CAW XXXXXXXX= ~SNS IS5 XXXXXXXXXXXX SNS SHLD BE 00000040XXXX-
UNEXPECTED CHANNEL OR SUBCHANNEL BUSY WHEN ISSUING A START I1/0 CAUSES O o THIS IS EITHER THE CORRECT OR ERROR MESSAGE. IF THE HEAD, CHANNEL 3
THIS MESSAGE TO OCCUR. STATUS WORD, AND SENSE ARE EQUAL =-0.K. - WILL BE MOVED IN THE MESSAGE
AND IF THEY ARE NDT EQUAL —-ERROR- WILL BE MOVED IN. THIS ROUTINE ISSUES
-GOT €C 2 ON SIQ IO UMIT XXX CAM XXXXXXXX- 3 O A SENSE COMMAND TO MAKE SURE SENSE DATA CAN BE SENT. 3
UNEXPECTED DEVICE NOT OPERATIONAL ON START 1/0 CAUSED THIS MESSAGE. - -
4.2.6 STATUS MESSAGES FOR ROUTINE 5, SECTION F6AO.
—-ERR ON SIO0 UNIT XXX CSW XXXXXXXXXXXXXXXX SNS XXXXXXXXXXXX CAW XXXXXXXX= Oy ) b}
UNEXPECTED RESULTS ON START I/0. UNIT NUMBER, CHANNEL STATUS WGRD, - -ROUT 5-TEST CYLINDER SEEKS~-
SENSE DATA, AND CHANNEL ADDRESS WORD ARE INDICATED. ROUTINE TITLE.
O B ~EXPECTED HA XXXXXXXX ACTUAL HA XXXXXXXXXX= y
4e242 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AD, - THIS IS EITHER THE CORRECT OR ERROR MESSAGE. 1IF THE EXPECTED AND ACTUAL
HOME ADDRESSES ARE EQUAL ~0.K. — WILL BE MOVED IN THE MESSAGE
-ROUT 1-CHECK TEST I-0- 0 AND IF THEY ARE NDT EQUAL —ERROR- WILL BE MOVED IN.
ROUTINE TITLE. -
4,2.7 STATUS MESSAGES FOR ROUTINE 6, SECTION FSAO.
-XXXXX GOT CC X SHLD GET CC O- B Y
IF THE RESPONSE FROM THE TEST 1/0 IS AVAILABLE, CC Oy —0.K. — WILL BE -ROUT 6-TEST RESTORE OPERATION-
MOVED IM THIS MESSAGE AND IT WILL BE CDRRECT RESULTS. IF ANYTHING ROUTINE TITLE.
MOVED IN THIS MESSAGE AND IT WILL BE CORRECT RESULTS. IF ANY THING : 3
BESIDES AVAILABLE IS RECEIVED -ERROR- WILL BE MOVED IN AND ERROR -INITIAL SEEK IN ERROR,RESTORE OP NOT ISSUED-
CONDITION CODES INDICATED. BEFORE THE RESTORE OPERATION IS ISSUED THE ACCESS IS SEEKED TO A GIVEN
) LOCATION. IF THIS SEEK IS NOT SATISFACTORY THIS MESSAGE OCCURS. )
4.2.3 STATUS MESSAGES FOR ROUTINE 2, SECTION F6AD.
RESULT MESSAGE THE SAME AS ROUTINE S.
-ROUT 2-CHECK SENSE I-D- O )
ROUTINE TITLE. ) 4.2.8 STATUS MESSAGES FOR ROUTINE 7, SECTION F6AD.
~SENSE 1-0 0u.Ke= 0 ~ROUT 7-CHECK CONTROL SEEK-
SELF EXPLANATORY. ROUTINE TITLE.
~DIDNGT INTERRUPT- . o RESULT MESSAGE THE SAME AS ROUTINE 5. )
THIS MESSAGE OCCURS NHEN THE SENSE I1-0 COMMAND WAS ISSUED AND ACCEZPTED,
BUT WHEN WAITING A PREDETERMINED TIME FOR AN INTERRUPT, BY A SV DB, 4.2.9 STATUS MESSAGES FOR ROUTINE 1, SECTION FéAl.
1T NEVER OCCURRED. F) 3 .
~ROUTINE 1-TEST HOME ADDRESS OPERATIONS=- ;
~ERR-GOT CHANNEL BUSY- . ROUTINE TITLE. 3
UNEXPECTED CHANNEL OR SUBCHANNEL BUSY OCCURRED WHEN SENSE WAS ISSUED. 0 3
- : -NOT AT TRACK ZERO OF CE CYLINDER=- i
~ERR-GOT NOT OPERATIONAL- - -EXPECTED HA XXXXXXXXXX ACTUAL HA XXXXXXXXXX ERROR~- H
UNEXPECTED DEVICE NOT OPERATIONAL ON SENSE COMMAND. s BEFDRE WRITE HOME ADDRESS 1S CHECKED, THE HOME ADDRESS 1S READ AND Y i
COMPARED TO MAKE SURE THAT ACCESS IS AT PROPER CYLINDER FOR THIS TEST. :
—-ERR-CC 1-GOT CSM _STATUS OF XXXX=- IF THE COMPARE IS UNEQUAL THIS MESSAGE OCCURS AND IT INDICATES WHERE H
UNEXPECTED STATUS STORED ON SENSE COMMAND. ( THE ACCESS IS LOCATED. THE REMAINDER OF THE ROUTINE IS NOT RUN IF THIS D)
DCCURS BECAUSE INFORMATION MAY BE DESTROYED
=ERR=CSW IS XXXXXXXXXXXXXXXX SNS IS XXXXXXXXXXXX-
IF ANY STATUS BESIDES CHANNEL END AND DEVICE END ON SENSE COMMAND RESULT MESSAGE THE SAME AS ROUTINE 5,SECTION F6AO. y
THIS MESSAGE OCCURS.
) 4.2.10 STATUS MESSAGES FOR ROUTINE 2, SECTION FéAl.
4.2.4 STATUS MESSAGES FOR ROUTINE 3, SECTION F6AO. ~ROUTINE 2 ~TEST SRH HASWRITE + READ RO-
ROUTINE TITLE FOR TEST SEAiCH HOMS ADDRESS, WRITE AND READ RECORD ZERQ.
-ROUT 3~CK NO=-GP=- -
ROUTINE TITLE. . ~RO WAS NOT WRITTEN CORRECTLY=-
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTRC.L UNIT FUNCTION TESTY
O -
DATE 16MAY66  30JUN66  30SEP66  20JAN6T  30APR6T  190CT67T  15FEB6S PROG. 1D F6AQ~% 16MAY66  30JUN66  30SEP66  20JAN6T  30AFR6T  190CT67  1SFEB6B PROG.ID F6AO~%
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
0 ‘z b |
AFTER RECORD ZERD 1S READ 1T IS COMPARED AGAINST WHAT SHOULD HAVE ~DATA READ DOES NOT EQ DATA WRITTEN-
BEEN WRITTEN. IF THEY A4RE NOT EQUALs THIS MESSAGE OSCURS. 3 SELF EXPLANATORY. b
~OPERATION WAS COMPLETED DeKe— 4.2.16 STATUS MESSAGES FOR ROUTINE 4, SECTION F6A2. 5
SELF EXPLANATORY. 3 3
. -ROUTINE 4 =TEST SRH EQ CT+RD CT- ;
4e2.11 STATUS MESSAGES FOR ROUTINE 3, SECTION F6Al. ROUTINE TITLE. {
3
-ROUT 3 ~TEST SRH EQ CTsWR AND RD CT-KY-DATA- 9 ~COUNT READ O.K.- §
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT, WRITE AND READ RECORDS. SELF EXPLANATORY. 5 ;
=R1 WRITTEN OoKo- 0 ~-COUNT RD DOES NOT EQ CT EXP- 5
~R2 WRITTEN QoKo- COUNT READ DOES NOT EQUAL COUNT EXPECTED. :
SELF EXPLANATDRY RESULT MESSAGES. I N J
4.2.18 STATUS MESSAGES FOR ROUTINE 1, SECTION F6A3. ;
~-EXP AND ACT Rl ARE NOT EQ- ;
-EXP AND ACT R2 ARE NOT EQ- ) 0y 3 ~ROUT 1 - J
AFTER EACH COUNT-KEY-DATA 1S WRITTEN IT 1S READ BACK AND COMPARED. IF =3 RECS ARE USED WITH RO~ !
THEY ARE NOT EQUAL THESE ERROR MESSAGES ARE INDICATED. -REC ID KEYoDATA DATA- ;
3y -1 00C3000091 REC1  REC1~- b
4.2.12 STATUS MESSAGES FOR ROUTINE 4, SECTION F6Al. ' -2 ©00C3000002 REC2 REC2- ’
-3 00C3000007 REC7?7 RECT- }
—ROUT & —-TEST GAP LENGTH- O THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE y |
ROUTINE TITLE. - USED IN ADDITION TO RECORD 2EROQ. ;
-GAP OK-REC FOUND- a ~SRCH HI ID,CORE DATA 00C3000008- b 2
CORRECT MESSAGE WHICH IS INDICATED IF WHEN WRITING RECORD ONE THE GAP - THIS IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH ¢
DOES NOT VARY SIGNIFICANTLY TO DESTROY RECORD TWO. THIS ROUTINE. IT TELLS THE COMMAND TO BE TESTED, IN THIS CASE SEARCH i
3 HIGH 1DENTIFIER, AND THE CORE DATA TO BE SEARCHED AGAINST. 3 ;
-GAP VARIED-DESTROYED REC 2-NO REC FOUND- - ;
ERROR MESSAGE WHICH DCCURS WHEN GAP VARIED AND DESTROYED RECORD TWO,. ~SRCH HI ID,CORE DATA 00C3000001 OR.ON RO- !
. S . THIS IS ANOTHER EXAMPLE OF A SUBTITLE. !
~CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX SNS IS XXXXXXXXXXXX THE ADDITIONAL PORTION HERE,~OR.ON RO~ » TELLS THAT THE FILE IS ;
THIS ERROR MESSAGE OCCURS WHEN THE GAP VARIES ENODUGH TO DESTROY RECORD ORIENTED ON RECORD ZERO BEFORE THE SEARCH IS ISSUED.
ERROR~- 3 I )
THO BUT WHEN TRYING TO READ RECORD TWO SOME SENSE BITS BESIDES —NO ~SRCH HI ID+CCW CT EQ 6,CORE DATA 00C3000000,0R.0ON RO-
RECORD FOUND~ ARE SET. THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE,-CCW
%) CT EQ 6-5 TELLS THAT THE COMMAND IS ISSUED WITH AN INCORRECT LENGTH.
4.2.13 STATUS MESSAGES FOR ROUTINE 1. SECTIDN FoA2, . NOTE. ( OR ON RO = ORIENT ON RO )
-ROUTINE 1 ~TEST SRH EQ CToWRITE AND READ KY,DATA- o THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE
ROUTINE TITLE FOR TEST SEARCH EQUAL CDUNT, WRITE AND READ KEY, DATA. - BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE TME
SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED.
~KEY + DATA WRITTEN OoKe— 5]
SELF EXPLANATORY. ~-GOT ER FORMATTING TRACK -
. SELF EXPLANATORY.
~KEY + DATA READ DOES NOT EQ WRITTEN- o ' D
SELF EXPLANATORY, ~ERR CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX~
~SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX
4.2.14% STATUS MESSAGES FOR ROUTINE 2y SECTION F6A2. O n UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES. )
- —0K CSH IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-
~ROUTINE 2 -TEST SRH EQ KEY,WR AND RD DATA- ~SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX~
ROUTINE TITLE FOR TEST SEARCH EQUAL KEY, WRITE AND READ DATA. O 0 SELF EXPLANATORY CORRECT RESULTS. D)
~DATA WRITTEN OK- ~RECX CAUSED HIT NO REC SHLD CAUSE HIT-
SELF EXPLANATORY, I S IN THIS MESSAGE AND THE FOLLOWING TWOs -HIT— MEANS THE SEARCH CONDITIONS )
BEING TESTED ARE SATISFIED. IN OTHER WORDS STATUS MODIFIER IS SENT WITH
~-DATA READ DOESNOT EQ DATA WRITTEN- . THE ENDING STATUS. THE ENDING STATUS SHOULD CONSIST OF CHANNEL END,
SELF EXPLANATORY. ‘(. ' DEVICE END AND STATUS MODIFIER. )
£.2.15 STATUS MESSAGES FOR ROUTINE 3, SECTION F6A2. =RECX CAUSED HIT RECY SHLD CAUSE HIT~-
, SEE MESSAGE ABOVE 3
~ROUTINE 3 ~TEST SRH EQ CT,WR AND RD DATA- ~RECY SHLD CAUSE HIT NO REC CAUSED HIT~-
ROUTINE TITLE FOR TEST SEARCH EQUAL COUNT, WRITE AND READ DATA. SEE MESSAGE ABOVE
-DATA WRITTEN AND READ OX- i 4.2.19 STATUS MESSAGES FOR ROUTINE 1y SECTION Fb6A4,
SELF EXPLANATORY. »
-ROUY 1 ~TEST ALL COMBINATIONS OF FILE MASK BYTE-
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
DATE 16MAYE6 30JUN66 30SEP66 20JANGT 30APRET 190CT67T 15FER6S8 PROG.ID FO6AD—® : DATE 16MAY66 30JUN66 30SEP6S 20JAN6T 30APR6T 190CT67 15FEB6S PROG.1ID F6A0~-*
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
Ools b)
s
ROUTINE TITLE =SET PROT,y SCH HA, WR CXD-
) b ¢ THIS IS AN EXAMPLE OF A SUBTITLE WHICH OCCURS BEFORE EACH INVALID D
-WR CKDT-PROT.BIT 0-0 1-1~ SEQUENCE. IT SPECIFIES THE INVALID SEQUENCE OF COMMANDS ISSUED, SUCH
ALL OF THE WRITE AND SEEK COMMANDS ARE TESTED WITH THE DIFFERENT AS IN THIS EXAMPLE,y SET PROTECTs SEARCH HOME ADDRESS, WRITE RECORD.
COMBINATIONS OF THE FILE MASK BYTE. A SUBTITLE SUCH AS THIS ONE IS O e d
INDICATED. IT GIVES THE COMMANDs SUCH AS IN THIS CASE WRITE COUNT—- =XXX CSHW XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXX-=
KEY--DATA, AND THE STATE OF THE PROTECT BITS. =SNS§ XXXXXXXXXXXX SNS SHLD BE 80100040XXXX~-
4] o THIS IS THE RESULT MESSAGE STATING EITHER ERROR OR OK, AND EXPECTED )
=XXX CSW IS XXXXXXXXXXXXXXXX SHLD BE XXXXXAXXXXXXXXXX- AND ACTUAL CHANNEL STATUS WORD AND SEKSE DATA.
~SNS IS XXXXXXXXXXXX SHLD BE XXXXXXXXXXXX~=
THESE ARE EITHER THE CORECT OR ERROR PRINTOUTS. O D %22.24 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AT. N
-DT RD NOT EQ DT EXP- ~ROUT 1 PERFORM INVALID SEQUENCES-
AFTER THE WRITE OR SEEK IS COMPLETED THE PERTAINING DATA IS READ BACK Is! . ROUTINE TITLE
AND COMPARED AGAINST THE EXPECTED DATA. IF THEY ARE UNEQUAL THIS OCCURS )
ALL OTHER MESSAGES ARE THE SAME AS ROUTINE 1y SECTION F6A6.
=SHLD NOT READ-— g m l
IF READ SHOULD NOT BE PERFORMED BUT THIS MESSAGE OJOCCURS. 402,25 STATUS MESSAGES FOR ROUTINE ls SECTIDN F6A8.
442,20 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AS. o -ROUT 1 -FORCE SETTING OF THE OVERRUN SNS BI¥- )
ROUTINE TITLE
-RTN 1 -CK CUB, CUEy CE, + DE OF CSW STAT BY WR HA Si0 FOLLOWED BY ;
SEEK SI10- a =XXXXX CSW IS XXXXXXXXXXXXXXXX SHD BE XXXXXXXXXXXXXXXX~ p)
ROUTINE TITLE FOR ROUTINE CHECKING CONTROL UNIT BUSY, CONTROL UNIT END, =SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX= )
CHANNEL END, AND DEVICE END. THIS 1S THE RESULT MESSAGE STATING EITHER ERROR OR OK AND EXPECTED AND i
O ACTUAL CHANNEL STATUS WORD AND SENSE DATA. b §
-ROUT OKAY - . H
~ERROR CSW IS XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXX 4e2.26 STATUS MESSAGES FOR ROUTINE 2+ SECTION F6A8. §
SNS XXXXXXXXXXXX= 0O D) ;
~SHLD GET CC1 ON SEEK INDICATING CUB BUT DID NOT CSW IS XXXXXXXX =ROUT 2 -FORCE TRACK CONDITION CK SNS BIT- ;
XXXXXXXX= ROUTINE TITLE. :
ABOVE THREE MESSAGES ARE RESULT MESSAGES. SELF EXPLANATORY. [ RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8. D i
“.2027 STATUS MESSAGES FOR ROUTINE 3y SECTION F6AB.
4.2.21 STATUS MESSAGES FOR ROUTINE 2, SECTION F6AS. s
3 ~ROUT 3 ~FORCE TRACK CONDITION CKX SNS BIT- y
~ROUT 2 CK UNIT EXC B8Y WR CT KEY DATA WITH KL + DL EQ O + RD CT KEY ROUTINE TITLE.
DATA-
ROUTINE TITLE FOR ROUTINE WHICH FORCES UNIT EXCEPTION BY WRITING A ‘ RESULT MESSAGES THE SAME AS ROUTINE 1, SECTIOG6AS8.
RECORD WITH KEY LENGTH AND DATA LENGTH EQUAL ZERD AND THEN ATTEMPTING
TO READ THE RECORD. 4.2,28 STATUS MESSAGES FOR ROUTINE 4y SECTION F6A8.
~ERR CSW XXXXXXXXXXXXXXXX CSW SHLD BE XXXXXXXXXXXXXXXX~ o
~SNS DATA XXXXXXXXXXX SNS DATA SHLO BE 00000040XXXX~ ~ROUT 4 —~CHECK SETTING OF SEEK CK SNS BIT-
-RD DATA XXXXXXXXXXXXXXXX RD DATA SHLD BE XXXXXXXXXXXXXXXX= n ROUTINE TITLE.
THESE ARE EITHER THE CORRECT OR ERROR PRINTOUTS STATING ACTUAL AND =
EXPECTED CHANNEL STATUS WORDSs SENSE DATA AND READ DATA. RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8.
- o 4.2.29 STATUS MESSAGES FOR ROUTINE S5y SECTION F6A8. '
4.2.22 STATUS MESSAGES FOR ROUTINE 3, SECTION F6AS. ROUTINE TITLE
-ROUT 3 CHECK ALL INVALID CCWS- (s} o RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6A8. D)
ROUTINE TITLE.
402.30 STATUS MESSAGES FOR ROUTINE 69 SECTION F6AS8.
-GOT ERR WHEN TRYING TO FORMAT TRACK WITH MR HAyROyR1~ 8] s} >
SELF EXPLANATORY, ' -ROUT 6 -CK SETTING OF TRACK OVERRUN SNS BIT-
ROUTINE TITLE.
=XXX INV OP XX CSW SHLD BE XXXXXXXXXXXXXXXX CSW IS XXXXXXXXXXXXXXXX- () ' b
~SNS DATA SHLD BE 80000040XXXX SNS IS XXXXXXXXXXXX~ RESULT MESSAGES THE SAME AS ROUTINE 1y SECTION F&6A8,
THIS IS THE RESULT MESSAGF STATING EITHER ERROR OR OK, INVALID COMMAND
TESTEDy EXPECTED AND ACTUAL CHANNEL STATUS WORD AND SENSE DATA. ~XXXX MEANS NOT COMPARED- D
THIS MESSAGE OCCURS AFTER THE RESULT MESSAGE. IT INDICATES THAT THE
4.2.23 STATUS MESSAGES FOR ROUTINE 1y SECTION F6A6. PORTION OF THE CHANNEL STATUS WORD INDICATED BY XXXX WAS NOT COMPARED.
~ROUT 1 PERFORM INVALID SEQUENCES~ 422431 STATUS MESSAGES FOR ROUTINE 7y SECTION F6AB. )
ROUTINE TITLE.
~ROUT 7 ~CK SETTING THE END OF CYL SNS BIT- D)
-=GOT ERR WHEN TRYING TO FORMAT TRACK WITH HA»RO,R1,R2~- ROUTINE TITLE.
SELF EXPLANATORY.
RESULT MESSAGES THE SAME AS ROUTINE 1o SECTION Fb6AS. 5
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

4.2.32 STATUS MESSAGES FOR ROUTINE 8y SECTION F6AS.

-ROUT 8 ~CK SETTING THE NO RECORD FOUND SNS BIT-
ROUTINE TITLE.

RESULT MESSAGES THE SAME AS ROUTINE 1, SECTION F6AS8.
4.2.33 STATUS MESSAGES FOR ROUTINE ly SECTION F6A9.

~ROUT 1 ~TEST TRUNCATED READ-
ROUTINE TITLE.

~-=XXX R1 DATA WRITTEN C3C3(C3C3C3—

- R1 DATA EXP RD C3C3C3(3 --

- Rl DATA ACT RD XXXXXXXXXX——

THIS IS THE RESULY MESSAGE. EITHER —ERR~ OR =0K = AND ACTUAL READ
DATA ARE MOVED IN PRIOR TO PRINTOUT.

4.,2.34 STATUS MESSAGES FOR ROUTINES 2+ SECTION F6A9

-ROUT 2 ~CK HULTI TRACK BIT-
ROUTIRE TITLE.

=-MULTI TRACK BeKe~-
SELF EXPLANATORY.

~H.A.RD NOT EQ 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.

4,2.35 STATUS MESSAGES FOR ROUTINE 3, SECTION F6AS.

~RT3~-LONG RECORD-
ROUTINE TITLE

~0K ~LONG RECORD CAW X cee 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 IS PERFORMING WRITE-READ LONG RECORD
{FULL TRACK RO} ALTERNATING BETWEEN TWO TEST
TRACKS. THE CSW AND SENSE WILL ALSO BE PRINTED
OUT.BY REFERRING 7O THIS AND THF LISTINGTHE
USER CAN DETERMINE ON WHAT COMM.3:®D (CCW) AND
WHAT ERROR (SENSE B8IT) OCCURREDe

“

4.2.36 STATUS MESSAGES FOR ROUTINE, SECTION —F6AA-
-RT1-E R A S E
ROUTINE TITLE

~0K — ER AS E CAW XXXXXX
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SWITCH 7 ON.

-ERR - E R A S E CAM Xo.ooX .
ERROR MESSAGE WHEN AN ERROR 1S DETECTED AFTER ERASE COMMAND
A TRACK IS FORMATTED WITH RECORDS 1 AND 2. A COMMAND CHAIN
1S 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 ACTUAL AND EXPECTED CSW, SENSE,

. AND DATA ARE ALSO PRINTED OUT.

462,37 STATUS MESSAGES FOR ROUTINE 2y SECTION F6AA

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESTY
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 36C SYSTEM PART NO.
PAGE NO.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY
-RT2- SPACE COUNT
ROUTINE TITLE
-0K - SPACE COUNT CAN X.seX
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SWITCH 7 ON.
-ERR —~SPACE COUNT CANW XeooX
ERROR MESSAGE WHEN AN ERROR 1S DETECTED AFTER A SPACE COUNT,
THE FOLLOWING SPACE COUNT FUNCTIONS ARE CHECKED (THE USER CAN
FIND OUT WHICH FUNCTIOR FAILED BY REFERRING TO THE CAM).
1. SPACE COUNT SHOULD SET FILE PROTECT SO AS TG
INHIBIT ANY WRITE COMMANDS.
2. IF INDEX IS DETECTED WHILE SPACE COUNT IS SEARCHING
FOR AN ADDRESS MARK, ND 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 —0-o
5. TWO CHAINED SPACE COUNTS NOT CHAINED FROM A PREVIOCUS
COMMAND SHOULD SPACE TO RECORD -2-.
6. CHECK THAT SPACE COUNT WILL REQUEST -3- BYTES FROM
THE CHANNEL AND USE THESE BYTES AS THE KEY AND DATA
LENGTHS. (CORRECT LENGTHS PROVIDED)
7. SAME AS NUMBER 6 EXCEPT DATA LENGTH 1S INCORRECT.
THIS WILL ALSO FORCE A BURST CHECK. THE ACTUAL AND
EXPECTED CSW, SENSE, AND DATA ARE ALSO PRINTED OUT.
4.2.38 STATUS MESSAGES FOR ROUTINE 3, SECTION —F6AA-
~RT3 - R E A'D 1PL
ROUTINE TITLE
-0K - R E AD I PL CAN XeooX
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON.
-ERR - R E A D 1 PL CAWXeeoX
ERROR MESSAGE WHEN AN ERROR IS DETECTED AFTER A READ IPL
COMMAND. READ IPL IS CHECK THAT IT WILL POSITION THME ACCESS
YO CYLINDER 00, HD O AND READ THE FIRST DATA RECORD OF THE
TRACK. IF THERE IS NO IFL DATA RECORD PRESENT, THE PROGRAM
WILL WRITE ONE. THE ACTUAL AND EXPECTED CSWy SENSE, AND DATA
ARE PRINTED OUT.
4.2.39 STATUS MESSAGES FOR ROUTINE 49 SECTION —FO6AA~-
-RT4 — END OF FILE
ROUTINE TITLE
~DK — END OF FILE CAW XeeoX
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON.
~ERR = END OF FILE CAM XeoooX
ERROR MESSAGE WHEN AN ERROR 1S DETECTED ON AN END OF FILE
RECORD. THE FOLLOWING COMMANDS ARE CHECKED ON AN END OF
FILE RECORD (THE USER CAN FIND OUT WHICH COMMAND FAILED BY
REFERRING TO THE CAM).
~UNIT EXCEPTION ~ SHOULD NOT BE SET ON THE FOLLOWING
COMMANDS ——
SEARCH EQUAL ID READ COUNT
SEARCH EQUAL KEY
~UNIT EXCEPTION - SHOULD BE SEY ON THE FOLLOWING
COMMANDS —-
READ RO WRITE KD
READ CKD WRITE D
READ KD SEARCH KD
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
DATE 16MAY66  30JUNG6  30SEP66  20JAN6T  30APR6T  190CT6T  1SFEB6S PROG. 1D
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST i
4
‘! h B
READ D g 44.2.41 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AC :
THE ACTUAL AND EXPECTED CSWe AND SENSE ARE ALSO PRINTED OUT. 3 h
~ROUT 1-TEST HALT 1/0 ON READ- :
4,2.40 STATUS MESSAGES FOR ROUTINE 1¢ SECTION -~F6AB- THIS MESSAGE PRINTS IF ROUTINE TITLE IS REQUESTED AND {
? IS UNDER CONTROL OF SECTION SENSE SKITCH é. b)
~ROUT 1-ODVER/UNDER TRUNC OF CMDS
ROUTINE TITLE ~XXX HID EXPECT CC=2 ACTUAL CC=X~
= THE CONDITION CCDE IS EXAMINED AFTER HIO HAS BEEN ISSUED, )
-OK~-OVER/UNDER TRUNC OF CMDS CAW XeeoX IF THE CONDITION CODE 1S 2 (STOPPED)s THE LETTERS -OK-
ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON. REPLACE THE FIRST THREE XS AND A 2 IS IKSERTED AS THE
= ACTUAL CC. iF THE CONDITION CODE 1S OTHER THAN 2, THE )
-ERR-OVER/UNDER TRUN. OF CMDS CAW MeooX - LETTERS —FEk— REPLACE THE FIRST THREE X'S AND THE
CMD AA CCW CNT BB EXP CS¥W cso ACT CSH oo APPROPDRATE NUMBER IS SHOWN AS THE ACTUAL CC. PRINTING
EXP DATA CCCC ... CCCCCS O O OF THE -0K- MESSAGE I5 UNDER CONTROL OF SECTION SEWSE 3
ACT DATA DDDD ... DDDDCS ) SWITCH 7o
CODE EXPLANATION —- M o ~ERR-HIO FAILED 7O STOP CHAIN - EXP DATA = FFF- 3
AA 2314 OPERATION CODE ACT DATA = XXXXXXXXXXXXXXXX-
WILL BE ONE OF THE FOLLOWING COMMANDS? THiIS MESSAGE WILL PRINT QUT IF HIO FAILS TG BREAK THE
14 - READ HaA 05 - WRITE DATA 5] CHAIN OF CCW'S THAT INCLUDE A READ RECORD 1 COMMAND. )
16 - READ RO 0D ~ WRITE KEY-DATA THE ACTUAL DATA Xx!S WILL BE REPLACED BY A®S WHICH ARE
12 - READ COUNT 1D - WRITE C-K-D WRITTEN ON RECORD 1l
06 - READ DATA 39 — SEARCH EQ-HA s} Y
OE - READ KEY~DATA 31 — SEARCH EQ-ID -HIO STOPPED CHAIN-
1E - CARD C-K-D 29 - SEARCH EG-KEY THIS MESSAGE IS UNDER CONTROL OF SECTION SENSE SWITCH 7
19 - WRITE HA 51 ~ SEARCH MI~ID s AND PRINTS OQUT IF THE HIO COMMAND WORKED PROPERLY. IT )
15 - WRITE RO ’ INDICATES THAT THE HID COMMAND STOPPED THE READ OPERATION
DURING THE READING OF RECCRD ZERO AS EXPECTED.
BB THIS IS THE CCW COUNT THAT WAS USED IN THE CCM O . )
CeeoC THIS IS THE EXPECTED DATA 4.2442 STATUS MESSAGES FOR ROUTINE 2. SECTION F6AC ‘
DoseD THIS IS THE ACTUAL DATA
CS5 THIS IS THE PATTERN THAT IS USED TO RESET THE ACTUAL n ~ROUT 2- TEST HALT I/0 ON WRITE- b)
READ IN AREA BEFORE THE COMMAND 1S EXECUTED. THIS MESSAGE PRINTS IF ROUTINE TITLES ARE REQUESTED AND
1 #ORE BYYE THAN IS TRANSFERED IS PRINTED OUT IS UNDER CONTROL OF SECTION SENSE SWITCH 6.
THIS BYTE SHOULD BE —--C5-—. | )
Xse:X CHANNEL ADDRESS WORD - PDINTS TO CCW CHAIN ] -XXX HID EXPECT CC=2, ACTUAL CCaX~
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON AN OVER OR UNDER SAME AS ROUTINE 1.
TRUNCATION OF A& FILE COMMAND. OVER TRUNCATION IS WHEN THE 3
CHANNEL REQUESTS MORE BYTES THAN THERE ARE AVAILABLE. UNDER -HIO STOPPED CHAIN-
TRUNCATION IS WHEN THE CHANNEL REQUESTS LESS BYTES THAN THERE SAME AS ROUTINE 1.
ARE AVAILABLE. ’ . )
~ERR-HIO FAILED TO STOP CHAIN ON WRITE-
TRACK FORMAT ~- DID NOT PAD WITH ZERDS-
HAs, RC (K=2, D=4}, Rl (K=0, D=&), R2 (K=2, D=4} - THIS MESSAGE PRINTS IF THE HID ISSUED DURING THE WRITE
: COMMAND DOES NOT RESULT IN PADDING THE UNWRITTEN PORTION
COMMAND NORMAL COUNT CHANNEL COUNT FOR TRUWCATION OF THE RECORD WITH ZEROS.
1A 5 3,9 ()
16 14 6989991UsT1212913,15 o 4.2.43 STATUS MESSAGES FOR ROUTINE 3, SECTION F6AC
12 8 5910
06 4 (R1) 3+5 Il s =ROUT 3-CK IF CU WILL MISS AN AR Yo
0E 6 (R2) 1929348 - ROUTINE TITLE :
1E 14 (R2) 29598+99100112,127
0 Il -0OK=CK IF CU WILL MISS AN AM D)
19 5 496 ACCOMPANIES CORRECT RESULTS PRINTOUT WITH SWITCH 7 ON.
15 14 2+8911417
05 4 (R1) 3,5 e ~CU MISSED AN ADRS MK D)
00 6 (R2) 1929449 LAST CNT READ XXXoseXXX
1D 14 {R2) 5989991041315 ERROR MESSAGE WHEN AN ERROR 1S DETECTED AFTER THE READ
i COUNT CHAIN IS PERFORMED. THIS ROUTINE CHECKS FOR THE )
39 4 246 POSSIBILITY THAT THE CONTROL UNIT (CUJ} WILL MISS AN
31 5 (R1) 4,8 ADDRESS MARK., A TRACK IS FORMATTED WITH AS MANY i
29 2 (R2) 13 ADDRESS MARKS AS POSSIBLE (71 RECCRDS WITH KEY LENGTH DO
51 2 (R2) 3.7 = 0, DATA LENGTH = 1), THEN THE FOLLOWING CHAIN IS !
EXECUTED -~
THE ACTUAL AND EXPECTED CSW ARE ALSO PRINTED OUT. IF READ HA {ORIENTATION) 3
A UNIT CHECK OCCURREDs THE SENSE BYTES ARE ALSO PRINTED READ COUNT
OuT. TIC *-8
THIS CHAIN WILL READ COUNT (CU HAS TO DETECT ADDRESS
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNWIT FUNCTIOWK TEST
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

MARK IN ORDER TO PERFORM READ) ON ALL RECORDS OF THE
TRACK. EACH COUNT (OR ADDRESS MARK) WILL BE READ TWICE
BEFORE CHAIN IS BROKEN VIA NO RECORD FOUND (INDEX
SENSED TWICE!.

THE CHAIN 1S 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 OUT. ALSO THE CAW, CSW,

AND SENSE ARE PRINTED OUT.

~ERR-CK IF CU WILL MISS AN AM

LAST CNT READ XXXoooXXX

ERROR MESSAGE WHEN AN ERROR IS DETECTED.

WHEN THE READ CDUNT CHAIN IS BROKEN, THE PROGRAM EXAMINES
THE SENSE BYTES FOR MISSING ADDRESS MARKER BIT. IF OFF,
THIS MESSAGE IS PRINTED OUT ALONG WITH THE CAW, CSHW,

AND SENSE.

PROBABLE DATA CHECK IN COUNRT FIELD.

4o2044 STATUS MESSAGES FOR ROUTINE %y SECTION F6AC
~ROUT 4—CK IF CU WILL PICK UP AM
ROUTINE TITLE

~0K~-CK IF CU WILL PICK UP AM
ACCOMPANIES CORRECY RESULTS PINTOUT WITH SWITCH 7 DNe

=~CU-PICKED UP AN ADRS MK ~AM-0XX
ERROR MESSAGE WHEN AN ERROR IS DETECTED.
THIS ROUTINE CHECKS FOR THE POSSIBILITY THAT THE CONTROL
UNIT (CU) WILL PICK UP ANN ADDRESS MARK.
PROCESS RECORDS WHOSE DATA AREA VERY CLOSELY APPROXIMATES
A --GAPy ADDRESS MARKy COUNT —— TO CHECK IF THE CONTROL
UNIT WILL DETECT THIS SIMULATED GAP AND ADDRESS MARK AND
TRANSFER THE DUMMY COUNT FIELD THAT FOLLOWS IT.
A TRACK IS FORMATTED WITH 43 RECORDS ~
RECORD FORMAT —
NORMAL COUNTs NO KEYs DATA AREA
DATA AREA —
=GAP-y —AM~y ~COUNT-
COUNT -
--AM-0XX~ WHERE XX 1S RECORD NUMBER.
THE BURST BYTES FOR THE COUNT ARE SUCH THAT IF THE CU
DETECTS A GAP AND ADDRESS MAKR AND TRANSFER THE COURT,
A DATA (BURST) CHECK WILL OCCUR AN% 3REAK THE READ COUNT
CHAIN.
THE FOLLOWING CHAIN IS EXECUTED -
READ HA (ORIENTATION)
READ COUNT
TIC »-8
THIS CHAIN WILL READ COUNT (CU 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 RECCRDs WHERE
THE SIMULATED GAP AND AM ARE LOCATED. IF ADDRESS MARK
RECOGNITION IS FAILING AN ADDRESS MARK MAY BE PICKED UP.
EACH COUNT 1S READ TWICE BEFORE THE CHAIN IS BROKEN
VIA NO RECORD FOUND (INDEX SENSED TWICE).
THE CHAIN IS REPEATED -500- TIMES BEFORE EXITING.
ALSO THE CAM, CSW, AND SENSE ARE PRINTED OUT,

-ERR~-CK IF CU WILL PICK UP AN

ERROR MESSAGE WHEN AN ERROR 1S DETECTED AND CONTROL

UNIT DID NOY 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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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

THE SENSE BYTES AND READ AREA TO DETERMINE IF AN ADDRESS
MARK WAS PICKED UP OR NOT. IF NOT THE MESSAGE 1S PRINTED
ALONG WITH CAW, CSW, AND SENSE. PROBABLE DATA CHECK IN
COUNT FIELD.

©.2.45 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AD

~ROUT 1-FILE INTERACTION
ROUTINE TITLE

~G60T ERRDR FORMATTING CYLINDER

WHILE PROGRAM WAS FORMATTING THE WRITE-READ FILE AN
ERROR WAS DETECTED. EXAMINE CSW AND SENSE BYTES FOR
REASON.

~COMMAND CHAIN WAS NOT ACCEPTED

CAW ——— CSW ——— SNS ——-

WHEN A START I/0 WAS ISSUED TO A FILE DRIVE (WRITE-
READ OR SEEK), A CONDITION CODE OF 1, 2, DR 3 RESULTED.
AFTER EXAMINING THE CSW, THE CONTROL UNIT IS NOT BUSY,
SO ERROR MESSAGE IS PRINTED OUT.

~FILE STATUS 0 1 1 91 999

THIS MESSAGE FOLLOWS MOST OF THE OTHER ERROR
MESSAGES AND GIVES THE STATUS OF THE FILE DRIVES
AT THE TIME THE ERROR OCCURS. IN STATUS MAP LEFT
MOST POSITION 1S DRIVE O+ NEXT POSITION IS DRIVE
1, AND SO ON UNTIL THE RIGHT MOST POSITION IS
DRIVE 7,

CODE DEFINITION

9 THIS DRIVE 1S NOT BEING USED.

1 A START 1/0 COMMAND WAS ISSUED AND
ACCEPTED TO THIS FILE DRIVEs BUT THE
FILE HAS NOT INDICATED ENDING STATUS
YET.

0 A START 1/0 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
1s 29 OR 3 ON A START I1/0 WITH A SENSE COMMAND CODE.

~NO INTRPT FROHW FILE

ERROR MESSAGE WHEN DIAGNOSTIC MONITOR CALL SVC
XtD8S (WAIT) TIME OUT. THIS INDICATES THAT SOME
FILE HAS NOT INDICATED AN ENDING INTERRUPT.

IF WRITE-READ FILE, PROBABLY MISSING CHANNEL AND
DEVICE END OR CONTROL UNIT END. ALSO CONTROL UNIT
COULD BE FAILING TO INDICATE CONTROL UNIT BUSY. IF
SEEK FILE, PROBABLY MISSING DEVICE END.

-EXTRA DEVICE END FROM FILE XXX

ERROR MESSAGE WHEN A -DEVICE END- 1/8 INTERRUPTY
1S 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 cee SK TO coe WENT TO oo»

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON A FILE

DRIVE BEING USED FOR SEEKING. AFTER ALL FILES BEING
USED HAVE INDICATED AN ENDING CONDITION, 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 7O SEEK TO)s THIS ERROR
MESSAGE IS PRINTED OUT INDICATING WHERE THE ACCESS WAS,
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESTY -
3 >
- WHERE 17 WAS TOLD YO SEEK TOs AND WHERE I7 WENTY, THIS THE RECORD 0. THE DATA IN THE COLUMN UNDER --ID-- REPRESENT THE COUNT :
REQUIRES THAY A GOOD PACK BE USED WiTH HOME ADDRESS ) b 4 OR ID FIELDSs IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING )
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DETECTED RECORDS. IN OTHER WORDS, THiS IS THE CCHHR PORTION OF THE COUNT FiELDS §
AS A RESULY OF ACCESS GOING TC INNER OR OUTER POSITIVE FOR THE CORRESPONDING RECORD. THE DATA IN THE COLUMRN UNDER ~-KEY,DATA~— ;
STOP, THE —~WENT 7O~ [S NOT PRINTED DUT. ALSO PRIMTED : b4 REPRESENT THE KEY FIELD OF THE RESPECTIVE RECORDS, THE DATA IN THE 3
1S THE CAW, CSWy, AND SENSE BYTE INFORMATION. COLUMN UNDER THE HEADING --DATA-— REPRESENT THE DATA FIELD OF THE :
FILE APPEARS TO BE SEEKING WRONGy RUN PROGRAX F6BA TO RESPECTIVE RECORDS. IT SHOULD BE NOTED THAT THE KEY FIELDS AND DATA ;
F&BD ON THIS DRIVE. bed FIELDS ARE FOUR BYTES IN LENMSTH AND ARE REPRESENTED IN THIS MESSAGE b

BY THE PRINTABLE CHARACTERS OF THE EBCRIC.
~ERROR DN WRITE-READ FILE

CAN coc CSH oee SHS 200 In ~SRCH HI KEY-DATA.CORE KEY-DATA RECBRECS~- 3
ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE DRIVE THIS IS ONE EXAMPLE OF THE SUBTITLES THAYT OCCUR BEFORE EACH PASS THROUGH

BEING USED TO READ AND WRITE ONe IF A UNIT CHECK, THIS ROUTINE. IT TELLS THE COMMAND YO BE TESTED, AND THE CORE KEY.DATA

DEVICE END, AND CHANNEL END I/0 INTERRUPT IS RECEIVED O TO Bt SEARCHED AGAINST.

FROM THE FILE BEING USED FOR WIRINTG AND READINGs THIS

MESSAGE IS PRINTED OUT ALONG WITH CAWs CSWs AND SENSE ~SRCH H] KEY-DATA,CORE KEY-DATA RECLIREC1,ORIEM., ON R1-

BYTE INFORMATION. USER SHOULD EXAMIRE THIS DATA FOR THIS IS ANODTHER EXAMPLE OF A SUBTITLE. THE ADDITIONMAL PORTION HERE,

TROUBLE. -DRIEN. ON RO- , TELLS THAY THE FILE IS ORIENTED ON RECORD ZERO BEFODRE

THE SEARCH IS ISSUED.
-READ-WRITE DATA DOES NOT CAMPARE CAW XXXXX )

ERROR MESSAGE WHEN AN ERROR IS DETECTED ON THE FILE =SRCH HI KEY-DATA,CCW CT EQ 6+.FILE CT EQ ByCORE DATA RECZRELORIEN.CON RO~

DRIVE BEING USED FOR REALAD AND WRITE. AFTER THE READ THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE~CCH

AND WRITE OPERATIONS HAVE BEEN COMPLETED ON THE WRITE- ] CT EQ 6¢FILE CT EQ 8- TELLS THE INCORRECT LENGTH COMMAND ISSUED; AND

READ FILE DRIVE, THE PRUOGRAM WILL COMPARE THE READ DATA WHAT LENGTH IT 1S ON FILEs

WITH THE WRITE DATA. THIS ERROR HESSAGE IS PRINTED

OUT IF THESE DATA RECORDS DO WNOT COMPARE. O THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE Y

THE CAW IS PRINTED OUT TO INDICATE HWHICH CHAIN THE a BEGINNING OF EACH SECTION OF THIS ROUTINE. THEY OCCUR TO DESCRIBE THE

ERROR OCCURED ON. THE PROGRAM WILL ALTERNATE BETWEEN SEARCH COMMAND TO BE TESTED AND THE WAY IT IS TESTED.

THE FOLLOWING CHAINS. - 0 D
-0OR~ -GOT ER FORMATING TRACK~ H

SEEK HEAD SEEK NEAD SELF EXPLANATORY,. i

READ COUNT SEARCH ID ) D)

SEARCH KEY TIC »-8 =ERR CSW IS XXXXEXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX~

TIC =-16 WRITE KEY-DATA FROM Al . =SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX~-

READ DATA INTO AREA Al SEARCH 1D UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MRESSAGES. bt

SEARCH 1D TIC *-8

TIC *-8 READ KEY-DATA INTD AREA A2 ~RECX CAUSED MIYT NO REC SHLD CAUSE HIT-

WRITE DATA FROM AREA Al , IN THIS MESSAGE AND THE FOLLOWING TWOs —HIT- HMEANS THE SEARCH CONDITIONS

SEARCH 1D BEING TESTED ARE SATISFIED.

TIC *-8

READ DATA INTO AREA A2 N -RECX CAUSED HIT RECY SHLD CAUSE WIT-

SEE MESSAGE ABOVE.
402,46 STATUS MESSAGES FOR ROUTINE 1, SECTION F6AE.

N —RECY SHLD CAUSE HIT NO REC CAUSED HIT-
~ROUTINE 1 ~TEST SRH EQ KEY-DATA- SEE MESSAGE ABOVE.
ROUTINE TITLE.

0 4.2.48 STATUS MESSAGES FOR ROUTINE 1,SECTION F6AF. )
-CT-KY-DATA RD AND EXP EQ- :
THE SEARCH EQ KEY-——DATA COMMAND IS CHECKED BY FOLLOWING IT WITH A ~ROUT 1 ~WRITE AND READ SPECIAL CT+KEY AND DATA- {
READ COUNT--KEY~-DATA. THE RECORD WRITTEN AND READ IS COMPARED TO SEE 3 D ROUTINE TITLE, )

IF SEARCH WAS CORRECT.
~CT~KEY-DATA READ DOES NOT EQ WRITTEN-
~CT~KY-DATA READ NOT EQ CT-KY-DATA WRITTEN- 0O O SELF EXPLANATORY, >

UNEQUAL RESULTS FROM ABOVE MENTIONED COMPARE.
-SPECIAL CT-KY-DATA HRITTEN CORRECTLY-

402.47 STATUS MESSAGES FOR ROUTINE 24 SECTION F6AE. Oy [ SELF EXPLANATORY. >)
-ROUT 2 - 4e2.49 STATUS MESSAGES FOR ROUTINE 2+SECTION F6AF.

-3 RECS ARE USED WITH RO- i : D
-REC 1D KEYyDATA DATA- -ROUT 2 -TEST WRITE AND READ DATA WITH RECORD OVERFLOW-

-1 00C3000001 REC1 REC1~ ROUTINE TITLE.

-2 00C3000002 REC2 REC2~ Bl
-3 00C3000007 RECT RECT~ -DATA READ DDES NOT EQUAL DATA WRITTEN-

THIS IS THE ROUTINE TITLE WHICH EXPLAINS THE THREE RECORDS WHICH ARE SELF EXPLANATORY.

USED IN ADDITION TO RECORD ZERD.
~DATA WRITTEN AND READ CORRECTLY~-

THE COLUMN UNDER TYHE HEADING ~-REC-- REPRESENT THE RECORDS FOLLOWING SELF EXPLANATORY.
RO, THAT IS, RECORD 1y RECORD 2: AND RECORD 2 ARE WRITTEN FOLLOWING

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

442,50 STATUS MESSAGES FOR ROUTINE 3,SECTION F6AF.

=ROUT 3 ~TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW-
ROUTINE TITLE.

-KEY DATA RD DOES NKOT EQ KY-DATA MR-
KEY DATA READ DOES NOT EQUAL KEY DATA WRITTEN.

~KEY~-DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY.

40,2,51 STATUS MESSAGES FOR ROUTINE 4,SECTION F6AF,

=ROUT & —TEST READ COUNT MITH RECORD OVERFLOW-
ROUTINE TITLE.

=COUNT READ DOES NOT €Q COUNT EXP-
COUNT READ DOES NOT EQUAL COUNT EXPECTED.

~COUNT READ EQUALS COUNT EXPECTED-
SELF EXPLANATORY.

“e2.52 STATUS MESSAGES FOR ROUTINE S5,SECTION F6AF.

~ROUT 5 ~TEST WRITE AND READ DATA WITK REC OVERFLOW OF HALF A CYL-
ROUTINE TITLE.

~DATA READ DDES NOT EQUAL DATA HRITTEN-
SELF EXPLANATORY.

—~DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY,

402,53 STATUS MESSAGES FOR ROUTINE 6+SECTION F6AF.

~ROUT 6 -TEST WRITE AND READ KEY~-DATA WITH RECORD OVERFLOW-HALF CYL-
ROUTINE TITLE.

-KY-DATA RD DOES NOY EQ KY-DATA WR-
KEY DATA READ DODES NOT EQUAL KEY DATA WRITTEN.

~KEY-DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY.

“.2.54 STATUS MESSAGES FOR ROUTINE T7.SECTION F6AF.

-ROUT 7 ~-TEST READ COUNT WITH RECORD OVERFLGW-
ROUTINE TITLE,.

=COUNT READ DOES NOT EQ COUNT EXP-=
SELF EXPLANATORY.

=COUNT READ EQUALS COUNT EXPECTED~
SELF EXPLANATORY.

402,55 STATUS MESSAGES FOR ROUTINE 1+SECTION F6BO.

=RT 1-VIOLATION OF FILE MK MITH OVFLO
ROUTINE TITLE

-0K -VIOLATE FILE MK WITH OVFLO
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON

-ERR-VIOLATE FILE MK WITH OVFLO
ERROR MESSAGE WHEN GVERFLOWING TO A FILE PROTECTED
BOUNDARY DDES NCT INDICATE CORRECT CSW AND SENSE BITS.
4.2,56 STATUS MESSAGES FOR ROUTINE 2y SECTION F6BO.
DESCRIPTION OF 2314 CONTROL UNIYT FUNCTION TESY
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIP1ION OF 2314 CONTROL UNIT FUNCTION TEST

=RT 2-REC OVFLO TO TRK WITit WWONG HEAD NO.
ROUTINE TITLE

~0K ~0OFLO 7O TRK WITH WRONG HD NO.
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 ON

=ERR-OFLO TO TRK WITH WRONG HD NCe.
ERROR MESSAGE WHEN OVERFLOWING TO A TRACK
WiTH WRONG HEAD NUMBER INDICATES THE CORRECT
AND INCORRECT CSW AND SENSE BITS.

4.2.57 STATUS MESSAGES FOR ROUTINE 3+SECTION F6BO.

-RT 3~REC OVFLO FROM ALT TRK
ROUTINE TITLE

-0K —REC OVFLO FROM ALT TRK
ACCCMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 OR

-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 F6B0.

-RT 4~SCAN AN OFLO RECORD-
ROUTINE TITLE

-0K -=SCAN AN OFLO RECORD
ACCOMPANIES CORRECT RESULTS PRINT-OUT WITH SW 7 ON.

~-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.

-RT75-0VFLD TO END-OF-CYL
ROUTINE TITLE -

-0K -OVFLO TO END-OF-CYL
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SH 7 CON

-ERR~-OVFLO TO END-OF-CYL
ERROR MESSAGE WHEN OVERFLOW TO END-OF-CYLINDER
DOES NOT RESULYT IN CORRECT CSW AND SENSE BITS
4e2.60 STATUS MESSAGES FOR ROUTINE 1. SECTION FéBl.

CK USE OF 6TH SNS BYTE WHEN OVERFLODW TO DEF SURF WHILE READING A KO
OVERFLOW REC
ROUTINE TITLE

~ROUT RAN OK

~ERR WHEN CK RD KD OVFL REC TO A DEF SURF
ERROR WHEN CHECKING READ KEY-DATA OVERFLOW RECORD 7O A DEFECTIVE
SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE.

~ERR WHEN RD DATA VIA 6TH SNS BYTE CCWy ON ALT SURF
ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCWy 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 CCWe PRINTS AS A RESULT OF INCORRECT CSW OR SENSE.

4.2.61 STATUS MESSAGES FOR ROUTINE 24 SECTION FéBl.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY
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1B MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTER PART NOo
PAGE NO.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
CK USE OF 6TH SRS 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 PRIRT-OUT BECAUSE OF INCORRECT CSW OR SENSE.
~ERR WHEN WR DATA VIA 6TH SNS BYTE CCW. OR ALT SURF
ERROR PRINT-DUT BECAUSE OF INCORRECT CS4 OR SEMSE.
~ERR WHEN WR REMAINDER OF CYL, FOLLOWING THE DEF TRK, YIA 6TH SNS BYTE
402,62 STATUS MESSAGES FOR ROUTINEl, SECTION F6B2.
~-CK USE OF 6TH SKS BYTE WHEN OVERFLOW TO DEF SURF WHILE SCARNING EQ
TITLE
~-KEY-DATA PORTION OF AN OVERFLOW REC DATA I3 EQ@
B ~ERR WHEN SCAN EQ XEY DATA REMAINDER OF CYL., AFTER DEF TRRK YIA 67TH
SNS BYTE
ERROR PRINT~OUT BECAUSE OF INCORRECT CSW OR SENSE
-ROUTINE RAN DK
442,63 STATUS MESSAGES FOR ROUTIME 2y SECTION Fé6B2.
-CK 6TH SENSE BYTE 45 AND 75
TITLE
~ERR WHEN CK SCAN H1 KEY DATA OVFL REC TO A DEF SURF CORE DATA EQ
FILE DATA
RESULY OF INCORRECT CSH OR SENSE
-ERR WHEN SCAN H} KD, VIA 6TH SNS BYTE CCWs ON ALT SURF FILE HI THAN
CORE.
RESULT OF IMNCORRECT CSW DR SENSE
~ERR WHEN SCAN HI REMAIMDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH
SENSE BYTE., WHEN HI HAS BEEN SATISFIED ON DEF SURF
RESULT OF INCORRECT CS5W OR SENSE.
4.2.64 STATUS MESSAGES FOR ROUTINE 1y SECTION FéB3.
-CK 6TH SENSE BYTE 65 AND 55
TITLE
-ERR WHEN CK SCAM HI OR EQUAL OVFL REC TO A DEF SURF CORE DATA £@
FILE DATA
RESULY OF INCORRECYT CSW OR SENSE.
—ERR WHEN SCAN HI EQ, VIA 6TH SNS BYTE CCWe ON ALT SURF FILE LU THAN
CORE
RESULT OF INCORRECT CSW OR SENSE.
~ERR SCAN H]I--EQ REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH SNS
BYTE, WHEN LO HAS BEEN SATISFIED ON DEF SURF
RESULT OF IMCORRECT CSW OR SENSE
DESCRIPTION DF 2314 CONTROL UNIT FUNCTION TEST
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
3 J
4 5. COMMENTS
P >
i 5.1 COMMENTS ON SECTION F640.
4 ROUTINE ONE CHECKS THE TEST I/0 INSTRUCTION BY ISSUING A TEST 1/8 AND b} ;
CHECKING THE STATUS FOR RESULTS. o
® ROUTINE TWO CHECKS SENSE I/0 BY ISSUING A SENSE AND CHECKING THE STATUS. )
THE INITIAL STATUS SHOULD BE ZERD AND FINAL STATUS SHOULD BE CHANNEL
END AKD DEVICE END.
Y )
ROUTINE THREE CHECKS NO--OP COMMAND BY ISSUING A NO—-BP AND MAKING SURE
THAT IT IS TREATED AS AN IMMEDIATE OPERATION AND THAT THE STATUS IS
o CHANNEL END AND DEVICE END.
ROUTINE FOUR CHECKS CONTROL HEAD SEEK. A HEAD 1S SEEKED &ND THE HOME
ADDRESS READ. 17 IS THEN COMPARED TO MAKE SURE SEEK WAS SUCCESSFUL.
ROUTINE FIVE CHECKS CONTROL CYLINDER SEEX BY THE SAME METWOD AS ROUTINE
FOUR CHECKS HEAD SEEK.
ROUTINE SIX YEST CONTROL RESTORE 8Y SEEKING A GIVEN CYLINDER AND HEAD
AND THEN ISSUING THE RESTORE. THE HOME ADDRESS IS THEN READ AND A )
COMPARED TO MAKE SURE THE RESTORE WAS SUCCESSFUL.
ROUTINE SEVEN TEST CONTROL SEEK 8Y 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 IS
WRITTEN DIFFERENT THAN THE STANDARD AND 1S READ BACK. IT IS THEN 3
COMPARED T@ SEE THAT IT 1S OKAY, AND THEN THE STANDARD HOME ADDRESS IS
REWRITTEN.
)
ROUTINE TWD CHECKS SEARCH HOME ADDRESS, WRITE AND READ RECORD ZEROD.
SEARCH HOME ADDRESS, WRITE RECORD ZERQ ARE FOLLOWED BY A SEARCH HOME
ADDRESSs READ RECORD ZERO. THE RECORD 2ERO WRITTEN AND READ IS '
COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL,
ROUTINE THREE CHECKS SEARCH EQUAL COUNT, WRITE AND READ COUNT-~KEY—DATA
BY THE SAME METHOD AS ROUTINE TWOD.
NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED A4S & DATA CHECK 8Y THE
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTH.
IN WHICH CASE NO ERROR WILL BE DETECTED.
i
N ROUTINE FOUR CHECKS THE G&P LENGTH BETWEEN RECORD ONE AND RECORD TwO.
ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD TWO.
" 1T DOES THIS BY CONTINUDUSLY REWRITING RECORD ONES DATA AND SEARCHING B
RECORD TWO COUNT. IF THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECORD :
TWO WILL BE DESTROYED AND THEREFORE NOT FOUND. IF RECORD TWO COUNT 1S ;
FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE IS USED TO D i
FORMAT THE TRACK. %
i
5.3 COMMENTS ON SECTION F6AZ. D }
ROUTINE ONE TESTS SEARCH EQUAL COUNT, WRITE AND READ XEY--DATA.
SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT, D

READ KEY--DATA. THE KEY--DATA WRITTEN AND READ ARE COMPARED TO SEE IF '
THE OPERATIONS WERE SUCCESSFUL.

NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA B
FIELD, HOWEVER THIS CONDITION WILL BE INDICATED AS A DATA CHECK BY THE
PROGRAM UNLESS THE KEY AND DATA FIELDS ARE BOTH THE SAME LENGTH., ' © T
IN WHICH CASE NO ERROR WILL BE DETECTED.

ROUTINE TWO TESTS SEARCH EQUAL KEY, WRITE AND READ DATA BY THE
SAME METHOD AS RODUTINE ONE.
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

0 DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
R
6. APPENDIX
1 6.1 COMMAND CODES
2 *
* VALID FILE COMMAND CODES.
*
2 * FUNCTION COMMAND CODE BITS
% 0123 45617
-3
Iy * WR HOME ADDR: 2 ¢« 0 0 01 1 001 ¢ ¢ o0 o
- 2 WRITE RO « « ¢« 0 0o 0001 0101 ¢ oo oo
* WR DATA ¢ o ¢ o o 0000 0101 ¢ e o000
O * WR KEY-DATA o ¢ o 00 00 1101 o ¢ 0 ¢ @
N * WR CNTSKEYsDATA « 0 001 1 101 ¢ e 0o o
% ERASE e o o060 0001 0001 6 ¢ ¢ 00
Oy *
* HRoSPEC.CNT.XKEY DATAC 0 0 0 0 0 0} o o ¢« o o
E 3
¢ # SEARCH EQUAL ID o X D0 11 0001 ¢ ¢ 0 o e
* SEARCH EQUAL XKEY « X 01 0 1 001 o 0o e o
* SEARCH EQ HOME ADDR X 0 1 1 1 0 0 1 ¢ o o o o
* SEARCH EQ KEYJDATA X 01 0 1 1 01 ¢ ¢ o o @
* SEARCH HI ID ¢ ¢ « X101 00011, 20+ @
* SEARCH HIJKEY o ¢« X1 00 1 001 ¢ e o039 e
‘SRCHH‘KEY'DATA. X100 1101.000.
* SRCH HIJEQ ID o« « X 111 0001 ¢ o ¢ 0 o
* SRCH HIZEQ KEY ¢ o X 1 1 0 1001 . ¢ 0 ¢
* SRCH HI+EQ KEYyDATA X 1 1 0 1 101 ¢ ¢ 0o o
*
* RD HOME ADDR: o ¢« X 001! 1010 . 0o o0 e
% READ RO o o o c ¢ X001 0110 ¢ 000 e
* READ COUNT « « o ¢« X001 0010 ¢ e o o
# READ IPL ¢« ¢« « o« X O 00 0010 .+ ¢ o o o
* READ DATA o « « ¢« X000 0110 ¢ ¢ e
* READ KEYyDATA o o« X0 00 1110 s ¢ 60 ¢ o
* RD CNTy KEY,DATA « X 001 1110 . ¢ o0 o
[ *
* CONT.HEAD SEEK « ¢« 0 001 1011 ¢ e o0
* CONT, CYL, SEEK . 00 0C 0 1 011 ¢ ¢ 0 ¢ o
I'e) * CONTROL SEEK ¢« « ¢« 0 000 0111 :c ¢ o0
N * RECALIBRATE <« o o« 00 01 0011 .+ ¢ oo
* CONT., SPACE CNT o, 0 000 1111 ¢ ¢ o o
o % CONToe NOOPe ¢« ¢ ¢ 0000 008011 6 ¢ o o
- ® CONT.SET FILE MASK 0 0 01 1 111 ¢ e oo«
‘RESERVE * ©® o o o 1001 0100.0...
O # RELEASE ¢ ¢ « ¢« ¢« 1 011 0100 ¢ ¢« o 0o
- * TEST I1/0 v o« e e« 0000 0000 . 20«
* SENSE I/0 o o« o« o O D00 0100 . ¢ o0 o
0 -
% 6.2 CSW — CHANNEL STATUS WORDS DEVICE AND CHANNEL
STATUS BIT BREAKDOWN IN HEX.
CSH cee YY YY .00
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
i 80 ———ATTENTION
&0 ~——-STATUS MODIFIER
20 —~-CONTROL UNIT END
O 10 ——-BUSY
OESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
~
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

08
04
02
0l

——=CHANNEL END
~-=-DEVICE END
—=UNIT CHECK
-==UNIT EXCEPTION

6e3 SNS - SENSE BYTES RECE!I

BIT BREAKDOWN IN BINARY

SNS 00000000 00000000

..tOQ‘O. ..'..‘..

COMMAND REJECT .*,.%,.
INTERVENTION REQ'D*,.%..
BUS OUT PARITY.o*.s
EQUIPMENT CHECK.%oo ce®ce®*ce
(BURST) DATA CHECKZ®,s ce®*coe®o0
CHANNEL /2314 OVER RUN..
TRACK CONDITION CHECK. ee¥eo*..
SEEK CHECK se%¥ee®*ce

..‘. .‘..

DATA CHECK IN COUNT FIELDe®eoe*oe
TRACK OVERFLOW®,.%*,.

se¥oo¥se
so¥oe¥eo

se¥o0e¥oo

soFeo¥*eo

END~CGF~CYLINDERe e® 0o o

INVALID SEQUENCE.*..

NO RECORD FOUND*..

FILE PROTECTED..

MISSING ADDRESS MARKERS.
OVERFLOW INCOMPLETE.

SNS BYTE 4 00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001111

DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE
DRIVE

VED ON A SENSE 1/0 COMMAND

00000000 01000000

ee¥oo®ee oe¥,0¥,.

eo¥oo*,SEEK INCOMPLETE
eo¥*eo* MULTI MOD SELECT
so®.oEND OF CYLINDER
ee*PACK CHANGE
««*WRITE CURRENT SENSE
e o UNSAFE

eo¥eeTee +ON-LINE

se¥oe®ee BUSY

ce¥seFoo

cs¥oe*¥ NOT USED

so¥.«*NOT USED

+® . JUNSELECTED FILE STATUS
es*,2841 ALU CHECK

««*NOT USED ’
«oSERIALIZER/DESERIALIZER CHECK
+NOT USED

UNSAFE

ne®oe¥eo
se¥oeFoa
cs¥oo¥ee
ceX*ece¥eo
se¥oe¥eo

eeToa¥se

A
8
c
D
E
[
6
H
J
c

ANNOT BE DETERMINED
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1EM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 CONTROL UNIT FUNCTIOM TEST

WHERE IT WAS TOLD TO SEEK 7Oy AND WHERE IT WENT. THIS
REQUIRES THAT A GOOD PACK BE USED WITH HOME ADDRESS
ON ALL CYLINDERS. IF A UNIT CHECK ERROR WAS DEVECTED
AS A RESULY OF ACCESS GOING TC INNER OR OUTER POSITIVE
STOPy THE -WENT 7O~ IS NOT PRINTED OUT. ALSO PRINTED
IS THE CAM, CSW, AND SENSE BYTE INFORMATION.

FILE APPEARS TO BE SEEKING WRONGs RUM PROGRAM F6BA TO
F6BD ON THIS DRIVE.

—ERROR OM WRITE-READ FILE

CAN c0c CSH eco SNS eeo

ERROR MESSAGE WHEN AN ERRDR IS DEVYECTED ON THE FILE DRIVE
BEING USED TO READ AND WRITE ON. IF A UNIT CHECK,

DEVICE END, AND CHANNEL END I/0 INTERRUPT 1S RECEIVED
FROM THE FILE BEING USED FOR WIRINTG AND READING, THIS
KESSAGE IS PRINTED OUT ALONG WITH CAWys CSWs AND SENSE
BYTE INFORMATION. USER SHOULD EXAMINE THIS DATA FOR
TROUBLE.

-READ~-WRITE DATA DOES NOT CAMPARE CAW XXXXX

ERROR MESSAGE WHEN AN ERRDR 1S DETECTED ON THE FILE
DRIVE BEING USED FOR READ AND WRITE. AFTER THE READ
AND 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 FOLLOMING CHAINS. .

~OR-
SEEK HEAD SEEK HEAD
READ COUNT SEARCH ID
SEARCH KEY TIC =-8
TIC #%#-16 WRITE KEY-DATA FROM Al
READ DATA INTO AREA Al SEARCH 1D
SEARCH ID TIC *»-8
T1C *-8 READ KEY-DATA INTO AREA A2
WRITE DATA FROM AREA Al
SEARCH 1D
TiC *-8

READ DATA INTO AREA A2
he2.46 STATUS MESSAGES FOR ROUTINE 14 SECTION F6AE.

-~ROUTINE 1 -TEST SRH EQ KEY-DATA-
ROUTINE TITLE.

-CT-KY-DATA RD AND EXP EQ-

THE SEARCH EQ KEY-—DATA COMMAND IS 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 24 SECTION F6AE.

-ROUT 2 -
=3 RECS ARE USED WITH RO-

~REC 10 KEY¢DATA DATA-
-1 0003000001 REC1 REC1-
-2 00C3000002 REC2 REC2~
-3 00(3000007 REC7 RECT~-

THIS 1S 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 FOLLOM ING
RO. THAT ISy RECORD 1y RECORD 2¢: AND RECORD 2 ARE WRITTEN FOLLOWING

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

THE RECORD 0, THE DATA IN THE COLUMN UNDER —-ID-- REPRESENT THE COUNT
OR ID FIELDSy IN HEXADECIMAL REPRESENTATION, OF THE CORRESPONDING
RECORDS. IN OTHER WORDS, THIS IS THE CCHHR PORTION OF THE COUNT FiELDS
FOR THE CORRESPONDING 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. 1T SHOULD BE NOTED THAT THE KEY FIELDS AND DATA
FIELDS ARE FOUR BYTES IN LEMGTH AND ARE REPRESENTED IN THIS MESSAGE

8Y THE PRINTABLE CHARACTERS OF THE EBCDIC.

~SRCH H] KEY-DATA,CORE KEY-DATA RECBRECS8-

THIS IS ONE EXAMPLE OF THE SUBTITLES THAT OCCUR BEFORE EACH PASS THROUGH
THIS ROUTINE., IT TELLS THE COMMAND TO BE TESTED, AND THE CORE KEY,DATA
TO B8k SEARCHED AGAINST.

~SRCH H]l KEY-DATA,CORE KEY-DATA RECLREC1,ORIEN. ON R1-

THIS IS ANOTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE.
-ORIEN. ON RO- o TELLS THAT THE FILE IS ORIENTED ON RECORD ZERO BEFORE
THE SEARCH 1S ISSUED.

~SRCH HI KEY-DATA,CCW CT EQ 6.FILE CT EQ B8,CORE DATA RECZ2RE,ORIEN.ON RO-
THIS IS ANDTHER EXAMPLE OF A SUBTITLE. THE ADDITIONAL PORTION HERE~CCH
CT EQ 6.FILE CT EQ 8- TELLS THE INCORRECT LENGTH COMMAND ISSUED, AND
WHAT LENGTH 1T IS ON FILE.

THE ABOVE THREE EXAMPLES OF MESSAGES ARE SUBTITLES WHICH OCCUR AT THE
BEGINNING OF EACH SECTION OF THIS RODUTINE. THEY OGCCUR TO DESCRIBE THE
SEARCH COMMAND TO BE TESTED AND THE WAY IV IS TESTED.

-GOT ER FORMATING TRACK-
SELF EXPLANATORY,.

~ERR CSH IS XXXXXXXXXXXXXXXX SHLD BE XXXXXXXXXXXXXXXX-

=SNS IS XXXXXXXXXXXX SHD BE XXXXXXXXXXXX-

UNEXPECTED RESULTS FROM SEARCH COMMAND CAUSE THESE TWO ERROR MESSAGES.
-RECX CAUSED HIT NO REC SHLD CAUSE HIT-

IN THIS MESSAGE AND THE FOLLOWING TWOs —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.

Ge2.48 STATUS MESSAGES FOR ROUTINE 1+SECTION F6AF,

~ROUT 1 —~WRITE AND READ SPECIAL CT+KEY AND DATA~-
ROUTINE TITLE.

~CT-KEY-DATA READ DOES NOT EQ WRITTEN-
SELF EXPLANATORY,

~SPECIAL CT-KY-DATA WRITTEN CORRECTLY-
SELF EXPLANATORY.

4e2.49 STATUS MESSAGES FOR ROUTINE 2+SECTION F6AF.

~ROUT 2 -TEST WRITE AND READ DATA WITH RECORD OVERFLOM-
ROUTINE TITLE.

~DATA READ DOES NOT EQUAL DATA WRITTEN-
SELF EXPLANATORY.

-DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

DATE 16MAY6E
EC NO. 416146

30JUN66
4161464

30SEP6S
420836

20JAN67
420637

30APRET
£20902

190CT67
422906

15FEB68
420662

PART NO.
PAGE NOo

PROG. ID
PAGE NO.

2218322
0009A

F6A0-#
000%A




IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

442,50 STATUS MESSAGES FOR ROUTINE 3+SECTION F6AF.

=ROUT 3 ~TEST WRITE AND READ KEY-DATA WITH RECORD OVERFLOW-
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 4+SECTION F6AF.

~ROUT 4 ~TEST READ COUNT MITH RECORD OVERFLOW-
ROUTINE TITLE.

~COUNT READ DOES NOT €Q COUNT EXP-
COUNT READ DOES NOT EQUAL COUNT EXPECTED.

-COUNT READ EQUALS COUNT EXPECTED-
SELF EXPLANATORY.

4e2.52 STATUS MESSAGES FOR ROUTINE S,SECTION F6AF.

-ROUT 5 -TEST WRITE AND READ DATA WITH REC OVERFLOW OF HALF A CYL—
ROUTINE TITLE.

-DATA READ DOES NOT EQUAL DATA WRITTEN-
SELF EXPLANATORY.

=DATA WRITTEN AND READ CORRECTLY-
SELF EXPLANATORY.

402,53 STATUS MESSAGES FOR ROUTINE 6+SECTION F6AF.

-ROUT 6 -TEST WRITE AND 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 AND READ CORRECTLY-
SELF EXPLANATORY.

4e2.54 STATUS MESSAGES FOR ROUTINE 7.SECTION F6AF.

~ROUT 7 -TEST READ COUNT WITH RECORD OVERFLGW-
ROUTINE TITLE.

-COUNT READ DOES NOT EQ COUNT EXP~-
SELF EXPLANATORY.

=COUNT READ EQUALS COUNT EXPECfED—
SELF EXPLANATORY,

4.2.55 STATUS MESSAGES FOR ROUTINE 1,SECTION F6BO.

~RT 1-VIOLATION OF FILE MK MITH OVFLO
ROUTINE TITLE

-0K ~VIOLATE FILE MK WITH OVFLO
ACCOMPANIES CORRECT RESULTS PRINT OUT WITH SW 7 DN

-~ERR-VIOLATE FILE MK WITH OVFLO
ERROR ME SSAGE WHEN GCVERFLOWING TO A FILE PROTECTED
BOUNDARY DOES NOT INDICATE CORRECT CSW AND SENSE BITS.
4,2.56 STATUS MESSAGES FOR ROUTINE 2+ SECTION F680.

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY
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~RT 2-REC OVFLO TO TRK WITh WnONG HEAD NO.
ROUTINE TITLE

=0K ~OFLO TO TRK WITH WRONG HD NO.
ACCOMPANIES CDRRECY RESULTS PRINT OUT WITH SW 7 ON

—-ERR-CGFLO TO TRK WITH WRONG HD NC.
ERROR MESSAGE WHEN OVERFLOWING TD A TRACK
WITH WRONG HEAD NUMBER INDICATES THE CORRECT
AND INCORRECT CSW AND SENSE BITS.

4o2.57 STATUS MESSAGES FOR ROUTINE 3,SECTION Fé6BO.

=RT 3-REC OVFLO FROM ALT TRK
ROUTINE TITLE

-0K =REC OVFLO FROM ALT TRX
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 DDES NOT INDICATE THE CORRECT CSW AND SENSE BITS.
4.2.58 STATUS MESSAGES FOR ROUTINE &, SECTION F&6B80.

~RT 4-SCAN AN OFLO RECORD-
ROUTINE TITLE

-0K -=SCAN AN OFLO RECORD
ACCOMPANIES CORRECT RESULTS PRINT-OUT WITH SH 7 ON.

—~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.

-R75-0VFLO TO END-OF-CYL
ROUTINE TITLE

-0K -OVFLO TO END-OF-CYL
ACCOMPANIES 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 FDR ROUTINE 1. SECTION Fé6Bl.
CK USE OF 6TH SNS BYTE WHEN OVERFLOW TO DEF SURF WHILE READING A XD
OVERFLOW REC

ROUTINE TITLE
-~ROUT RAN OK
-ERR WHEN CK RD KD OVFL REC TO A DEF SURF

ERROR WHEN CHECKING READ KEYV-DATA OVERFLOW RECORD TO A DEFECTIVE

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE.
~ERR WHEN RD DATA VIA 6TH SNS BYTE CCWy ON ALT SURF

ERROR MESSAGE WHEN READ DATA VIA 6TH SENSE BYTE CCWs ON ALTERNATE

SURFACE. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE-

~ERR WHEN RD REMAINDER OF CYL, FOLLOWING THE DEF TRKy VIA 6TH SNS
BYTE CCW. PRINTS AS A RESULT OF INCORRECT CSW OR SENSE.

4.2.61 STATUS MESSAGES FOR ROUTINE 2, SECTION Fé6Bl.
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

CK USE DF 6TH SNS BYTE WHEN OVERFLON TO DEF SURF WHILE HRITING THE
DATA PORTION OF AN OVFLO REC

ROUTINE TITLE
—ERR WHEN CK WR DATA OVFL REC TO A DEF SURF

ERROR PRINT-QOUT BECAUSE DF INCORRECT CSW OR SENSE.

—ERR WHEN WR DATA VIA 6TH SNS BYTE CCW. ON ALT SURF
ERROR PRINT-QUT BECAUSE OF INCORRECT CSW OR SEMNSE,

—ERR WHEN WR REMAINDER OF CYL, FOLLOWING THE DEF TRK, VIA &TM SNS BYTE
402,62 STATUS MESSAGES FOR ROUTINEl, SECTION F682.

—CK USE OF 6TH SWS BYTE WHEN OVERFLOW TO DEF SURF MKILE SCANNING EQ
TITLE

-KEV-DATA PCRTION OF AN OVERFLOW REC DATA 1S EQ

—ERR WHEN SCAN EQ KEY DATA REMAINDER OF CYL, AFTER DEF TRK ViA 6TH

SNS BYTE
ERROR PRINT-OUT BECAUSE OF INCORRECT CSH OR SENSE

~ROUTINE RAN OK
4e2063 STATUS MESSAGES FOR RODUTIME 2, SECTION F&B2Z.

=CK 6TH SENSE BYTE 45 AND 75
TITLE

—ERR WHEN CK SCAN HI KEY DATA OVFL REC TO A DEF SURF CORE DATA £Q
FILE DATA
RESULY OF INCORRECT CSW OR SENSE

~ERR WHEN SCAN HI KDy VIA 6TH SNS BYTE CCWy ON ALT SURF FILE HI THAN
CORE.
RESULT OF INCORRECT CSW OR SENSE

~ERR WHEN SCAN HI REMAINDER OF CYL FOLLOWING THE DEF TRKy VIA 6TH
SENSE BYTE, WHEN HI HAS BEEN SATISFIED ON DEF SURF
RESULT OF INCORRECT CSW OR SENSE.

4%02.64 STATUS MESSAGES FOR ROUTINE 1, SECTION FéB3,.

=CK 6TH SENSE BYTE 65 ARG 55
TITLE

—~ERR WHEN CK SCAM 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 BYVTE CCW, ON ALT SURF FILE LO THAN
CORE
RESULT OF INCORRECT CSW OR SENSE.

—ERR SCAN HI--EQ REMAINDER OF CYL FOLLOWING THE DEF TRK, VIA 6TH SNS

BYTE, WHEN LO HAS BEEN SATISFIED ON DEF SURF
RESULT OF IMCORRECT CSW OR SENSE

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

S. COMMENTS
5.1 COMMENTS ON SECTION F6A0.

ROUTINE ONE CHECKS THE TEST 1/0 INSTRUCTION BY ISSUING A TEST 1/0 AND
CHECKING THE STATUS FOR RESULTS.

ROUTINE TWO CHECKS SENSE I/0 BY ISSUING A SENSE AND CHECKING THE STATUS.
THE INITIAL STATUS SHOULD BE ZERD AND FINAL STATUS SHOULD BE CHANNEL
END AND DEVICE END.

ROUTINE THREE CHECKS NO--OP COMMAND 8Y ISSUING A NO--GP 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.
ADDRESS READ.

A HEAD IS SEEKED AND THE MDME
17T IS THEN COMPARED TO HMAKE SURE SEEK WAS SUCCESSFUL.

ROUTINE FIVE CHECKS CONTROL CYLINDER SEEK BY THE SAME MEYHDD AS ROUTINE
FOUR CHECKS HEAD SEEK.

ROUTINE SIX TEST CONTROL RESTGRE BY SEEKING A GIVEN CYLINDER AND HEAD
AND THEN ISSUING THE RESTORE. THE HOME ADDRESS IS THEN READ AND
CONMPARED 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 IS
WRITTEN DIFFERENT THAN THE STANDARD AND 1S READ BACK. IT IS THEN
COMPARED TO SEE THAT IT IS OKAY, AND THEN THE STANDARD HOME ADDRESS is
REWRITTEN.

ROUTINE TWD CHECKS SEARCH HOME ADDRESS, WRITE AND READ RECORD ZERO.
SEARCH HOME ADDRESS, WRITE RECORD ZERC ARE FOLLOWED BY A SEARCH HOME
ADDRESS, READ RECDRD ZERD. THE RECORD ZERD WRITTEN AND READ S
COMPARED TO SEE IF THE OPERATION WAS SUCCESSFUL.

ROUTINE THREE CHECKS SEARCH EQUAL CODUNT, WRITE AND READ COUNT-—KEY~--DATA
BY THE SAME METHOD AS ROUTINE TWOD.

NO CHECK IS MADE FOR MISSING ADDRESS MARKS IN FRONT OF A KEY OR DATA
FIELD, HOWEVER THIS CONDITION WIiL BE INDICATED AS A DATA CHECK BY THE
PROGRAM UNLESS THE KEY AND 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 LS
ROUTINE ELEVEN CHECKS THE GAP LENGTH BETWEEN RECORD ONE AND RECORD T™G.
IT DOES THIS BY CONTINUDUSLY REWRITING RECORD ONES DATA AND SEARCHING
RECORD TWO COUNT. IF THE GAP VARIES SIGNIFICANTLY THE COUNT OF RECORD
TWO WILL BE DESTROYED AND THEREFORE NOT FOUND. IF RECORD TWO COUNT 1$
FOUND THE GAP REMAINED OKAY. A SECTION OF ROUTINE THREE IS USED TO
FORMAT THE TRACK.

53 COMMENTS ON SECTION F6AZ.

ROUTINE ONE TESTS SEARCH EQUAL COUNT, WRITE AND READ KEY--DATA.

SEARCH EQUAL COUNT, WRITE KEY--DATA ARE FOLLOWED BY SEARCH EQUAL COUNT,
READ KEY--DATA. THE KEY--DATA WRITTEN AND READ ARE COMPARED TO SEE IF
THE OPERATIONS WERE SUCCESSFUL.

NO CHECK IS MADE FOR MISSING ADDRESS MARKS 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 BOTH THE SAME LENGTH,

IN WRICH CASE NO ERROR WILL BE DETECTYED.

ROUTINE TWO TESTS SEARCH EQUAL KEY, WRITE AND READ DATA BY THE
SAME METHOD AS ROUTINE ONE.

DESCRIPTION OF 2314 CONTROL UNIY FUNCTION TEST
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I8M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

ROUTINE THREE TESTS SEARCH EQUAL COUNT, WRITE AND READ DATA RY THE
SAME METHOD AS ROUTINE ONE.

ROUTINE FOUR TESTS SEARCH EQUAL COUNT AND 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 COURT EXPECTED TO SEE IF THE OPERATION WAS SUCCESSFUL.

Se4 COMMENTS ON SECTICON F6A3,
ROUTINE ONE TESTS SEARCH HIGH COUNTs SEARCH HIGH KEYy SEARCH HIGH

OR EQUAL COUNT, AND SEARCH HIGH DR EQUAL KEY. THESE SEARCHES ARE TESTED

FOR EACH OF THE FOLLOWING FIVE CASES.

1o CURE SEARCH FIELD HIGHER THAN FILE SEARCH FIELD.

2. CORE SEARCH FIELD EQUAL TO FILE SEARCH FIELD.

3. CORE SEARCH FIELD LOWER THAN FILE SEARCH FIELD.

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 COMMON ROUTINE WHICH RUNS SEQUENTIALLY
THROUGH A TABLE OF DATA, THE COMMANDS ARE TESTED BY GIVING THE SEARCH
AND THEN READING THE EXPECTED RECORD. A LZOMPARE IS PERFORMED AND THE
RESULTS ARE INDICATED.

5.5 COMMENTS ON SECTION F6A4,
ROUTINE ONE TESTS THE SET PROTECT OPERATION. A COMMON ROUTIKRE IS

USED TD RUN THROUGH MANY TIMES TO CHECK VARIOUS COMBIWATIONS OF THE
PROTECT BITS.

FIRST ALL COMBINATIONS OF BITS O AND 1 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 PERFORMED.

READ IS 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

SEEX OPERATIONS. THE RESULTS ARE CHECKED THE SAME AS FOR BITS ZERO

AND ONE.

NEXT, ALL tOHBlNAT!ONS OF BITS FIVE AND SIX ARE SET TO MAKE SURE THAT
UNIT CHECK 1S SET WITH SENSE BIT OF INVALID COMMAND. THIS IS EXPECTED
BECAUSE THESE B1TS HAVE 7O BE ZERO TO BE VALID.

LASTLYy ALL COMBINATIONS OF BITS TWO AND SEVEN ARE TESTED FOR THE
SAME CONDITIONS AS BITS FIVE AND SIX.

5.6 COMMENTS ON SECTION F6AS,

ROUTINE ONE FORCES THE SETTING OF STATUS MODIFIER, CONTROL UNIT
END, BUSY, CHANNEL END, AND DEVICE END BITS.
A WRITE HOME ADDRESS WITH COMMAND CHAIN BIT OFFy 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 AND DEVICE END.
ON THE SAME FILE AND THE STATUS MODIFIER AND B8USY BITS TURNED ON IN THE
CHANNEL STATUS WORD. THE CHANNEL IS THEN ENABLED, AND THE PROGRAM
WAITS FOR CONTROL UNIT END INTERRUPT.

ROUTINE TWO FORCES UNIT EXCEPTION. IT 1S SET BY WRITING A COUNT--
KEY~--DATA WITH KEY LENGTH EQUAL DATA LENGTH EQUAL ZERC, AND THEN
ATTEMPTING TO READ THE COUNT--KEY--DATA.

ROUTINE THREE CHECKS ATTEMPTING ALL INVALID COMMANDS. THIS IS DONE
DESCRIPTION OF 2314 CONTRCL UNIT FUNCTION TEST
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCRIPTION DF 2314 CONTROL UNIT FUNCTION TEST

BY GENERATING 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 1S
EXHAUSTED. & SUBROUTINE REFORMATS TRACK WHEN NECESSARY.

*x% NOTE %#=%

IF THE AUXILIARY STORAGE FEATURE IS INSTALLED ON THE 2314, THE
T TWO-CHANNEL SWITCH' FEATURE HMUST BE DEFINED IN THE UDYT 1/0
OPTIONS BYTE WHETHER IT EXISTS CN THE MACHINE OR NOT.

5«7 COMMENTS ON SECTION F6A6.

ROUTINE ONE FORCES THE INVALID SEQUENCE BIT TO BE SET 8Y
ATTEMPTING A LARGE NUMBER OF INVALID SEQUENCES.

5.8 COMMENTS ON SECTION F6AT.

ROUTINE ONE ALSG FORCES THE INVALID SEQUENCE BIT TO BE SET,
IDENTICALLY TO ROUTINE 1y SECTION F6A6.

5.9 COMMENTS ON SECTION F6A8.

ROUTINE ONE FORCES THE OVERRUN SENSE BIT TO BE SET BY ATTEMPTING
TO READ HOME ADDRESS WITH CHAIN DATA ADDRESS B8IT ON.

KROUTINE 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 TO BE
SET BY COMMAND CHAINING, WITH MULTIPLE TRACK BIT ON, FROM AN ALTERNATE
TRACK.

ROUTINE FOUR FORCES THE SEEK CHECK SENSE BIT TO BE SEV BY
ATTCMPTING A SEEXK OUTSIDE THE INNER CYLINDER BOUNDARY.

ROUTINE FIVE FORCES THE SEEK CHECK SENSE BIT 7O BE SET BY
ATTEMPTING A SEEK SPECIFYING LESS fHAN SIX BYTES OF SEEK ADDRESS.

ROUTINE SIX FORCES THE TRACK OVERRUN SENSE BIT 7O BE SEV BY
FORMATING A TRACK BEYOND ITS CAPACITY.

ROUTINE SEVEN FORCES THE END OF CYLINDER SENSE BIT TO BE SET BY
PERFORMING TWO CHAINED READ HOME 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
AWD FILE HOME ADDRESS ARE NOT EQUAL.

5.10 COMMENTS ON SECTION F6A9.
ROUTINE ONE TESTS TRUNCATED READ 8Y FORMATTING THE TRACK WITH A RECORD
WITH A DATA LENGTH OF FIVE BYTES. AFTER THIS A READ COMMAND 1S ISSUED
WITH A DATA LENGTH OF & BYTES.

ROUTINE TWO TEST USING THE MULTI TRACK BIT. 1IT IS TESTED BY
READING HOME ADDRESSES, WITH MULTI TRACK BIT ON, FOR A COMPLETE
CYLINDER AND 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) AND VERIFY THAT THE RECORD WAS
WRITTEN CORRECTLY,THEN ANOTHER TEST TRACK 1S 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

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
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CHECKING THE DATA THAT WAS WRITTEN. THEN THE SECOND READ D :
TEST TRACK IS SEEKED TO AND ITS RECORD -O- DATA IS E g _ 3
BURST CHECKED IN A SIMILAR MANNER. 5.12 COMMENTS ON SECTION ~F6AB- !
EACH TIME THE ABOVE SEQUENCE (CHAIN OF COMMANDS) 1S ;
EXECUTED THE STORAGE ADDRESS OF WHERE THE DATA IS . ROUTINE -1- TEST OVER UNDER TRUNCATION OF COMMAKDS . b
WRITTEN FROM IS INCREMENTED BY -1-. THIS ROUTINE WILL CHECK THE FOLLOW ING COMMANDS i
THE ABOVE SEQUENCE IS REPEATED 100 TIMES. ‘ CAN BE TRUNCATED. BOTH OVER-TRUNCATION (CHANNEL ;
b COUNT IS GREATER THAN 2314 COUNT) AND UNDER- D)

S5.11 COMMENTS ON SECTICN ~FbAA- TRUNCATION (CHANNEL COUNT IS LESS THAN 2314)

COUNT)} ARE CHECKED.

ROUTINE -1~ ERASE COMMAND Iy} b
THIS ROUTINE WIil FORMAT A TRACK WITH RECORD 1 TRACK FORMAT - HA RO (K=2 D=4}, Rl (K=0 D=4}, R2 {K=2 D=4}

AND RECORD 2. THEN THE PROGRAM WILL VERIFY THAT

RECORD 2 IS ON THE TRACK. THE PROGRAM WILL THEN ) 0 COMMAND NORMAL-CHT CHNL-CNT FOR TRUNC
ATTEMPT TO -ERASE~ RECORD 2 CHAIWNED TO A WRITE RD HA 5 3,9
RECORD 3. AFTER ERASINGs THE ROUTINE WILL CHECK RD RO 14 6¢B9%910511512,13,15
THAT RECORF IS MISSIKG AND THAT RECORD 3 Oy ) RD CNT 8 5+10
CAN BE READ. RD D 4 3,5
RD K-D ) 1s2¢3+8
ROUTINE -2~ SPACE COUNT O RD CKD 14 2559899510+11:17
THIS ROUTINE WILL CHECK THE FOLLOW ING FUNCTIONS WR HA 5 496
THE =SPACE COUNT-~ CODMMAND. WR RO 14 298911417
1. SPACE COUNT SHOULD SET FILE PROTECT SO AS O WR D & 35
TO INHIBIT ANY WRITE COMMANDS. WR K-D 6 1:2+4+9
2. IF INDEX IS DETECTED WHILE SPACE COUNT IS WR CKD 14 50:899010,13,15
SEARCHING FOR AN ADDRESS MARK, NO RECORD 0 SRCH = HA 4 246 )
FOUND SHOULD BE SET. ' SRCH = ID 5 4.8
3. SPACE COUNT FOLLOWING A FORMAT WRITE SHOULD SRCH = KEY 2 1.3
SET INVALID SEQUENCE. Q SRCH HI-ID 2 347 y !
4, SPACE COUNT NOT CHAINED FROM A PREVIGUS ‘
COMMAND SHOULD SPACE OVER RECORD ~0-» 5,13  COMMENTS ON SECTION —F6AC-
5, TWO CHAINED SPACE COUNTS NOT CHAINED FROM A 0O 3
PREVIOUS COMMAND SHOULD SPACE TO RECORD =-2-. A ROUTINE ONE CHECKS THE HALT 1/0 COMMAND DURING A READ
6. CHECK THAT SPACE COUNT WILL REQUEST -3~ BYTES OPERATION. IT CHECKS TO SEE IF READING WAS ACTUALLY STOPPED
FROM CHANNEL AND USE THESE BYTES AS XL AND O BY THE 1/0 COMMAND., THE TRACK IS FIRST FORMATTED WITH )
DL OF THE RECORD. (CORRECT LENGTHS} HA~RO-R1 THEN HID IS ISSUED AFTER A SUCCESSFUL SEARCM
7. SAME AS NUMBER 6, EXCEPY KEY LENGTH AND DATA FOR RECORD O. IF ANY PART OF RECORD 1 IS THEN READ, HIO
LENGTH THAT THE CHANNEL SENDS YHE CONTROL DURING READ IS CONSIDERED TO HAVE FAILED. THIS ROUTINE WILL NOT
UNIT ARE INCORRECTS RUN ON A MODEL 30 SYSTEM,.
ROUTINE -3~ READ 1 PL ¢ ROUTINE TWO CHECKS THE HALT 1/0 COMMAND DURING A WRITE

THIS ROUTINE WILL CHECK THAT READ IPL OPERATIONs HALTY 1/0 IS ISSUED DURING A WRITE OPERATION

{INITIAL PROGRAM LOAD) WILL FUNCTION
CORRECTLY, THAT IS THE ACCESS WILL MOVE

TO CYLINDER 000, SELECT HEAD 00y _CARCH FOR
INDEX, CLOCK PAST THE HOUME ADDRES>., &ND RECORD
ZERC, AND TRANSFER THE DATA PORTION OF

RECORD 1.

THE PROGRAM WILL CHECK IF A RECORD 1 DATA
RECORD 1S PRESENT, IF ONE IS NOT, A RECORD 1
DATA RECORD IS MWRITTEN.

THE ACCESS 1S POSITIONED AT CYLINDER 198, HEAD 9,
BEFORE THE READ IPL COMMAND IS EXECUTED.

ROUTINE —é&- END OF F1LE

THIS ROUTINE WILL CHECK THAT THE END OF FILE
RECORD (A 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 FItLE
RECORD (A RECORD WITH DATA LENGTH = 0)
WILL SET —UNIT EXCEPTION- ON THE FOLLOWING

COMMANDS —-
READ RO WRITE KD
READ CKD WRITE D
READ KD SRCH KD

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

AND A CHECK IS MADE TO SEE IF THE REMAINDER OF THE RECORD
WAS PADDED WITH ZERDS. TO INSURE THAT THE WIO COMMAND

IS ISSUED DURING WRITING OF DATA., A SYNCRONIZING OPERATION
IS PERFORMED ON THE COUNT FIELD OF THE RECORD 7O BE

WRITTEN. AFTER SYNCRONIZING ON THE COUNT FIELD, THE PROGRAM
WAITS A PRE-DETERMINED AMOUNT OF TIME AND ISSUES THE

HI0. THE WAIT FACTOR IS CALCULATED B8Y FIRSY FORMATTING

THE COUNT FIELD TO ZERO AND IRITIATING A WRITE CHAIN.

THE COUNT FIELD 1S CONTINUOUSLY COMPARED TO ZERD AS A

MEANS OF DEVERMINING WHEN ACTUAL WRITING BEGINS. EACH

TIME THE COMPARISON IS MADE, THE NUMBER ONE IS SUBTRACTED
FROM A CONSYANT. THIS METHOD GIVES A COUNT OF THE NUMBER

OF COMPARISONS MADE BEFORE WRITING BEGAN AND ELIMINATES

THE NEED FOR GIVING SPECIAL CONSIDERATION TO THE VARIOUS
SYSTEM SPEEDS. THIS ROUTINE WILL NOY RUN ON A MODEL 30 SYSTEN

ROUTINE -3~ CHECKING IF CU WILL MISS AN ADDRESS MARK
THIS ROUTINE WILL PROCESS SMALL RECORDS (KEY

LENGTH = 00y DATA LENGTH = Olo AND TRACK = -80-

RECORDS) 7O CHECK IF THE CONTROL UNIT Will

MISS AN ADDRESS MARK.

THE ROUTINE MILL FIRST FORMAT THE TRACK WITH -
HA==~0-R1-R2-R3-R&4cea —R6ET-R6E8-R6I-RTO-RT1

KL = 00y DL = Oly DATA = RECORD WNUMBER
THE ROUTINE WILL THEN PERFORM THE FOLLOWING CHAIN -—==

e S o B

i DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESTY
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
'5 3
SEEK CYL 198y HD © SEEKSy AND MODIFY -SPUT- SO —DM~- WILL RETURN THE
RD HA J INTERRUPTS FROM THESE FILES. b
READ COUNT SECOND ~-
TIC *-8 FORMAT THE CE PACK (OR SCRATCH PACK) ON TH:Z
THIS CHAIN WILL PEAD COUNT (CU HAS TO DETECT O FILE THAT -DM- GAVE SECTION. 3
-AM- IN ORDER TO PERFORM READ) ON ALL RECORDS CYLINDER -005- IS FORMATTED WITH 256 RECORDS
OF THE TRACK. EACH COUNT (OR AODRESS MARK) WHERE EACH RECORDS 1S COMPOSED OF —-—
WILL BE PROCESSED TWICE BEFORE CHAIN IS BROKEN O KEY DATA b
VIA NO RECORD FOUND (INDEX SENSED TWICE). XXRRRRRRRR = RRRRR +es¢ RRRRR
CHAIN IS REPEATED ~500- TIMES BEFORE EXITING. 9 BYTES KEY
) 360 BYTES DATA )
ROUTINE -4~ CHECK IF CU WILL PICK UP AN ADDRESS MARK XX IS RECORD KEY IDENTIFIER
THIS ROUTINE WILL PROCESS RECORDS WHOSE DATA RR RANDOM BYTES
AREA VERY CLOSELY APPROXIMATES A GAP-AM-COUNT () 13 RECORDS PER TRACK EXCEPT 12 RECORDS )
TO CHECK IF THE CONTROL UNIT WILL DETECTY THIS ON LAST TRACK.
SIMULATED GAP AND ADDRESS MARK AND WILL TRANSFER THIRD -—- -
THE COUNT FIELD THAT FOLLOWS IT. ) PROGRAM WILL COMPUTE RANDOM CYLINDERS FOR FILES
THE ROUTINE WILL FIRST FORMAT THE TRACK WITH --- TO SEEK TG AND A RANDOM RECORD FOR WRITE—-READ FILES.
HA - RO = Rl = R2 - <ee R4l = R42 - R43 PROGRAM WILL THEN ISSUE SUCCESSIVE SEEKS TO THE
RECORD FORMAT —-- O FILES WHICH ARE TO BE USED FOR SEEKING.THIS
NORMAL COUNT ~ NO KEY - DATA AREA ) 1S A STAND ALONE SEEK (1 SEEXK COMMAND, NO
DATA AREA -- CHAINING) AND AS SOON AS THE PROGRAM RECEIVES
~=GAP~—AM~~COUNT-~ (COUNT = —AM OXX =y XX = RCD NO,) O O CHANNEL ENDy IT STARTS THE NEXT FILE SEEKING.
THE BURST BYTES FOR THE COUNT ARE SUCH THAT, AFTER ALL FILES hAVE STARTED SEEKING, PROGRAM
IF THE CU DETECTS THE GAP AND AM AND TRANSFERS WRITE~-READ FILE. .
THE COUNT, A DATA CHECK WILL OCCUR TO BREAK 0O O WILL PERFORM ONE OF THE FOLLOWING CHAINS ON THE ¥
COMMAND CHAIN. l PROGRAM ALTERNATES BETWEEN —--
THE ROUTINE WILLy AFTER FORMATTINGe PERFORM THE -0R~-
FOLLOWING CHAIN --- O ) SEEK HEAD SEEK HEAD )
READ A ORIENTATION READ COUNT SEARCH = 1D
READ COUNT CU WILL SEARCH FOR AM, X SEARCH = KEY TIC =-8
TIC =-8 REPEAT READ COUNT 0 TIC TO READ CNT WRITE KEY-DATA {(RANDOM,Al )
THIS CHAIN WILL READ COUNT (CU HAS TO SEARCH READ DATA INTO Al SEARCH = ID
FOR AN -AM- IN ORDER TO READ COUNT) ON ALL SEARCH = ID TIC *-8
RECORDS OF THE TRACK. (APPROXIMATELY 43 RECORDS a TIC =*-8 READ KEY-DATA INTO A2 )
ON TRACK) SINCE CONTROL UNIT WILL BE SEARCHING FOR : WRITE DATA FROM Al
AN ~AM- OVER THE DATA AREA, WHERE SIMULATED GAP AND SEARCH = ID
ADDRESS MARK ARE LOCATED, IF ADDRESS MARK RECOGNITION ) g Y TIC =-8
IS FAILINGy AND AN ADDRESS MARK MAY BE PICKED UP. T ' RD DATA INTO A2
EACH COUNT IS READ TWICE BEFORE CHAIN IS BROKEN S ' AT THE COMPLETION OF THE OPERATIONS, THE PROGRAM CHECKS
VIA NO RECORD FOUND (INDEX PASSED TWICE). O (&) THAT ALL FILES HAVE DETENTEDs AND ARE READY. AREA 1]
CHAIN IS REPEATED -500~ TIMES BEFORE EXITING. i : AND AREA 2 ARE CHECKED THAT THEY ARE EQUAL. ALSO THE
FILES ARE CHECKED THAT THEY WENT 70 THE CORRECT CYLINDER.
Sel4 COMMENTS ON SECTION -F6AD- b} 0 IF ANY ERROR IS DETECTED SUCH AS FILES SEEKING
) TO THE WRONG CYLINDER, GOING TO POSITIVE STOP, OR
ROUTINE 1 FILE INTERACTION BURST (DATA) CHECKs NO RECORD FOUND, DATA DI1D NOT
THIS ROUTINE WILL CHECK FOR INTERACTION BETWEEN O COMPAREy ETC.s» ALL PERTINENT ERROR AND STATUS }
FILES. THAT IS WHILE ONE OR MORE FILES ARE INFORMATION 1S OUTPUTTED.
ACCESSINGy THE PROGRAM WILL ATTEMPT TO READ AND THE SEQUENCE IS REPEATED -500- TIMES.
WRITE ON ANOTHER FILE DRIVE. 0 SECTION SENSE SWITCH -3- WILL LOOP PARAGRAP.. D
THE FILE DRIVE THAT WILL BE USED TO WRITE AND READ - SECTION SENSE SWITCH -8- ON WILL BYPASS
ON 1S THE ONE THAT HAS THE ADDRESS THAT ~DM- PLACES OPERATIONS ON WRITE~READ FILE.
TN -SPUT~ (SECTION PREFACE UNIT TABLE). ' fa) D]
THE FILE DRIVES THAT WILL BE USED TO PERFORM : 5.15 COMMENTS ON SECTINN F6AE.
SEEKS ARE ANY OTHER ODRIVES THAT ARE READY OTHER ) s S
THAN THE WRITE-READ DRIVE. AT LEAST ONE OTHER DRIVE MUST BE READY s (0 ROUTINE ONE TEST SEARCH EQUAL KEY--DATA. THE KEY--DATA OF RECORD ONE b
AND OPERABLE. E R no IS SEARCHED AND RECORD TWO IS READ. RECORD TWO PEAD [S COMPARED WITH
NOTE I ALL DRIVES THAT 'ARE READY OTHER THAN THE WRITE-READ e RECORD TWO WRITTEN TO SEE IF SEARCH WAS SUCCESSFUL.
DRIVE MUST CONTAIN COMPLETELY FORMATTED PACKS, THIS MEANS ) b)
THE CE PACK CANNOT BE USED EXCEPT ON THE WRITE-READ DRIVE o ROUTINE TWO TEST SEARCH HIGH KEY--DATAs AND SEARCH HIGH OR EQUAL
BECAUSE THE ALIGNMENT CYLINDER DOES NOT CONTAIN HA OR RO. e KEY--DATA. THESE SEARCHES ARE TESTED FOR EACH OF THE FOLLOWING
NOTE 2 THIS SECTION MUST BE RUN WITH ONLY 1 DRIVE DEFINED AS THE (&) FIVE CASES. b]
WRITE-READ DRIVE. THE WRITE-READ DRIVE SHOULD CONTAIN EITHER 1« CORE SEARCH FIELD HIGHER THAN FILE SEARCH FIELD.
A SCRATCH PALK OR THE CE PACK BECAUSE CYLINDER 5 WILL BE i 2. CORE SEARCH FIELD EQUAL YO FILE SEARCH FIELD.
WRITTEN ON FOR THE WRITE-READ DRIVE. g 3. CORE SEARCH FIELD LOWER THAN FILE SEARCH FIELD. Y
FIRST ~-- 4o SEARCH CUMMAND TESTED SPECIFYING LESS BYTES THAN FILE SEARCH FIELD. |
PROGRAM WILL DETERMINE WHICH FILE BRIVES S. SEARCH COMMAND TESTED SPECIFYING MORF BYTES THAN FILE SEARCH FIELD.
ARE READY, SET-UP FILE ADDRESS LIST FOR PERFORMING O ‘ : THEY ARE VESTED BY A COMMON ROUTINE WHICH RUNS SEQUENTIALLY THROUGH A
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST g DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
Ix i « o .
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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

TABLE OF DATA,

READING THE EXPECTED RECORD.,
INDICATED,

THE COMMANDS ARE TESTED BY GIVING THE SEARCH AND THEN
A COMPARE IS GIVEMN AND THE RESULTS ARE

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
1S READ BACK AND COMPARED TO MAKE SURE THE TRACK WAS FORMATED CORRECTLY.
THIS ROUTINE MUST BE RAN PRIOR TO THE FOLLOWING SIX ROUTINES.

ROUTINE TWO TESTS WRITE AND READ DATA WITH RECORD OVERFLOW. THE
CYLINDER FORMATED BY ROUTINE THREE WILL BE USEDe. 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 HWRITE AND READ KEY~-DATA WITH RECORD OVERFLOW, BY
THE SAME PROCEDURE AS ROUTIME TWO CHECKS READ AKND WRITE DATA. .
ROUTINE FOUR TESTS READ COUWT WITH RECORD OVERFLOW. THE COUNT IS READ
AND COMPARED AGAINST COUNT EXPECTED 7O SEE IF OPERATION WAS SUCCESSFUlL.
THE CYLINDER FORMATTED BY ROUTINE ONE 1S USED.

ROUTINE FIVE TESTS WRITE AND READ DATA WITH RECORD OVERFLOW BY THE SAME
METHOD AS ROUTINE TWO EXCEPT IT IS DONE FOR HALF A CYLIWNDER.

ROUTINE SIX TESTS WRITE AND READ KEY--DATA WITH RECORD OVERFLOW BY THE
SAME METHOD AS ROUTINE THREE EXCEPT IT IS DONE FOR HALF A CYLINDER.

ROUTINE SEVEN TESTS READ COUNT WITH RECORD OVERFLOW BY THE SAME METHOD
AS ROUTINE FOUR EXCEPT IT IS DONE FOR HALF A CYLINDER.

COMMENTS ON SECTION F6BO.

ROUTINE ONE (01) FORMATS TRACK O AS AN OVERFLOW RECORD

AND TRACK 1 AS A NORMAL RECORD. THE ROUTINE THEN SETS

THE FILE MASK TO INHIBIT ALL SEEKS AND THEN PERFORMS A
READ DATA COMMAND THAT SHOULD OVERFLOW FROM TRACK O T0
TRACK 1. THE ROUTINE EXPECTS AN ERROR WHEN 1T ATTEMPTS

TO OVERFLOW IN VIOLATION OF THE FILE MASK. ROUTINE IS
EXPECTING SENSE BITS- OVERFLOW INCOMPLETE. AND FILE PROTECT

ROUTINE TWO (2) FORMATS CYL 195, HD Oy RECORD 1
CORRECTLY AS THE FIRST SEGMENT OF AN OVERFLOW RECORD AND
CYLINDER 195, HEAD 1, RECORD 1 INCORRECTLY AS HEAD 2.

S 1 O ERRDORS ARE SUPPRESSED AND OVERFL™ RECORD IS READ
STARTING AT CYL 195, HD Oy REC 1. ROUTINT IS EXPECTING
OVERFLOW INCOMPLETE AND COMMAND REJECT SENSE BITS.

ROUTINE THREE (3) FORMATS TRACK O AS AN ALTERNATE TRACK
WITH AN OVERFLOW RECORD AND TRACK 1 AS A NORMAL TRACK.

THE ROUTINE THEN PERFORMS A READ DATA COMMAND THAT SHOULD
GVERFLOW FROM TRACK O TO TRACK 1. THE ROUTINE IS EXPECTING
AN ERROR WHEN IT ATTEMPTS TO OVERFLOW FROM AN ALTERNATE
TRACK. RODUTINE IS EXPECTING SENSE BITS— OVERFLOW INCOMPLETE
AND TRACK CONDITION CHECK.

ROUTINE FOUR (&) FORMATS CYLINDER 195, HD Oy RECGRD 1
AS AN OVERFLOW RECORD WITH THE SECOND (AND LAST),
SEGMENT AT HEAD 1, RECORD 1. RECORD 2 IS A NORMAL
RECORD WITH THE FOLLOWING DATA WRITTEN OM ITe
0003000102, THIS HEXIDECIMAL ADDRESS OF

CYL 195, HEAD 1, RECORD 1 WILL BE PRINTED 0OUT

IF SCAN GGES PAST THE LAST SEGMENT OF THE

OVERFLOW RECORD.

ROUTINE FIVE (S5) CAUSES A RECORD OVERFLOW TO END-DF-CYLINDER
TO BE PERFORMED AND CHECKS FOR THE FOLLOWING SENSE BITS -~

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

DATE
EC NO.

16MAYE6
416146

30JUNSS
416146A

30SEP66
420836

20JANGT
420637

30APR6T
420902

190CT67
422906

15FEB6B
420662

PROG. ID
PAGE NO.

2218322
0015

F6A0-*
0015

M

1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

OVERFLOW INCOMPLETE AND END-OF-CYLINDER
5.18 COMMENTS ON SECTION Fé8l.

ROUTINE ONE CHECKS THAT THE 6TH SENSE BYTE -06- 1S 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 RECEJIVED WHEN THESE CONDITIONS OCCUR, IS USED IN A CCW TO
CONTINUE THE READ UKRTIL 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 AND IF THEY ARE NODOT AS
EXPECTED AN ERROR MESSAGE IS GIVEN.

ROUTINE TWO CHECKS THAT THE 6TH SENSE BYTE -05-IS GENERATED WHEN
WRITING AN DOVERFLOM RECORD THAT OVERFLOWS FROM AN ALTERNATE SURFACE.THE
INITIAL WRITE IS A WRITE DATA CCW. THE 6TH SENSE BYTE -05-, THAT SHOULD
BE RECEIVED WHEN THESE CONDITIONS OCCUR, 1S USED IN A CCH TO CONTINUE
THE WRITE UNTIL THE ENTIRE CYLINDER IS WRITTEN., UNIT CHECK AND TRACK
CONDITION SHOULD BE SET UNDER BOTH THESE CONDITIONS. AFTER THE ENTIRE
CYLINDER, INCLUDING THE ALTERNATE TRACK. HAS BEEN WRITTEN THE DATA IS
READ. THE CSWs, SENSE, AND DATA READ ARE CHECKED BY THE ROUTINE AND IF
THEY ARE NOT AS EXPECTED AN ERROR MESSAGE IS GIVENM.

5.19 COMMENTS ON SECTION Fé6B2.

ROUTINE ONE CHECKS THAT THE 6TH SENSE BYTE CONTAINS-25- WHEN PERFORMING
A SEARCH EQUAL 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 ALTERNMATE TRACK SHOULD BE
EQUAL, WITH A ~25- BEING SET INTO THE 6TH SENSE BYTE WHEN THE END OF THE
ALTERNATE TRACK IS DEVECTED. THE PORTION OF THE CYLINDER FOLLOWING THE
DEFECTIVE TRACKy, ON WHICH THE DATA EQUALS THE CORE DATA, IS 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 GENERATEL 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 1S 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 BEEN
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 HAVE BEEN RET AND SHOULD BE
PRESENTED AT YHE 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 TAE RECORD
WITH STATUS MODIFIER PRESENTED IN THE ENDING STATUS. TRACK CONDITION AND
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 1S GIVEN.

5.20 COMMENTS ON SECTION Fé83.

ROUTINE ONE CHECKS THE ABILITY OF THE CONTROL UNIT TO GENERATE THE 6TH
SENSE BYTES -65- AND -55-. THIS IS DONE BY PERFORMING A SEARCH HIGH 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 -65
- TN BE GENERATED. THE SEARCH HIGH OR EQUAL KEY-DATA IS CONTINUED ON THE
ALTERNATE SURFACE BY EXECUTING A CCWw WITH A —-65- IN 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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DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
to )
THE OVERFLOW OCCURS ON THE ALTERNATE SURFACE. 55 INDICATES THAT STATUS 6o APPENDIX .
MODIFIER IS NOT TO BE PRESENTED AT THE COMPLETION OF THE LOGICAL RECORD. L ¢ D)
THE REMAINDER OF THE RECORD 1S SCANNED BY POSITIONING THE ACCESS AT THE 6.1 COMMAND CODES
PROPER LOCATION AND EXECUTING A CCW CONTAINING A ~55- IN THE OPERATION |
CODE. THIS SHOULD CAUSE THE SCAN TO BE PERFORMED ON THE LAST FEW D 2 * Yo
SEGMENTS OF THE RECORD WITH STATUS MODIFIER NOT PRESENTED IN THE ENDING * VALID FILE COMMAND CODES.
STATUS. TRACK CONDITION AND UNIT CHECK INDICATIONS SHOULD BE GENERATED =
WHEN OVERFLOWING TO THE DEFECTIVE TRACK AND WHEN OVERFLOWING FROM THE = # FUNCTION COMMAND CODE BITS HEX CODE =- WHERE ALL X
ALTERNATE TRACK. IF THE CSW AND SENSE DATA ARE NOT AS EXPECTED AN ERROR d = 0123 456717 CHARACTERS
MESSAGE IS GIVEN. % ARE IN THE
Py % WR HOME ADDRe o o 0 0 01 1 001 e o o6 o 19 ZERD STATE -
5.21 GENERAL COMMENTS = # WRITEROD ¢« « « o o 0001 0101 e o0cea0aq l5
*WR DATA ¢ e e e« 0000 0101 ¢oeeo o 05
A STANDARD START I/0 ROUTINE IS USED FOR THIS TEST. EACH ROUTINE SETS o * WR KEY-DATA o oo 00 00 1101 ¢ ¢ 090 o 0D )
UP THE CAW AND BRANCHES INTO THIS ROUTINE TO DO ITS START 1/0. THIS - * WR CNTKEYyDATA o« 0 0 01 1101 ¢ e oo o 1D '
ROUTINE ISSUES THE START 1/0, CLEARS THE STATUS, AND INDICATES ANY * ERASE e o e oo 0001 0001 c¢ee02qll
ERRORS NHICH OCCUR. 0 0 - y
% HRSPEC.CNT.KEY DATAD G 0 0 000 1 o ¢« o« o« o O1
E
03 E % SEARCH EQUAL ID «+ X011 0001 ¢ ¢ o » 31 D
* SEARCH EQUAL KEY « X 01 0 1001 o o o0 o 29
* SEARCH EQ HOME ADDR X 0 11 1 00 1 ¢ o o o « 39
0 * SEARCH EQ KEY,DATA X 0 1 0 1 101 ¢ o o « « 2D D)
# SEARCH HI ID ¢« e o X1 01 0001 ¢ 00 ¢+ 51
* SEARCH HIJKEY o ¢« X 1 00 1001 ¢ e o o #9
O * SRCH HI KEYyDATA « X 1 00 1 101 o o o o » &0 »)
* SRCH HIZEQ ID ¢« o X111 0001 ¢ e e¢00T1
% SRCH HIZEQ KEY ¢ ¢« X1 10 1001 ¢ oo ¢ o 69
0 * SRCH HIJWEQ KEYyDATA X 1 1 0 1 1 01 « o o « » 6D )
E
# RD HOME ADDRe o « X 001 1010 s o o 0 « 14 .
i) ® READRO o o o oo X001 0110 ¢oeo00a01l6 »)
* READCOUNT ¢« ¢« o ¢« X001 0010 e¢eoeaool2 )
% READ IPL o o« « o« X0 00 0010 oo 02 {
* READ DATA ¢ o e ¢ X000 01 10. ¢ ¢ 0o 06 o
* READ KEY4DATA o o« X000 11104 e+ ¢ o OF
* RO CNTy, KEY4,DATA = X 0 01 1110 .o ¢ 00 1E
) * A
® CONT.HEAD SEEK « « 0001 1011 e 9030 1B
# CONT. CYLe SEEK o« 00 00 1011 ¢ e e o« 0B "
0 * CONTROL SEEK « « o 0000 01110002007
) * RECALIBRATE o e o 00 01 0011 400662013
# CONT. SPACE CNT . 0000 11114 ¢ 0020 OF
a * CONTe NOOPe ¢ e ¢« 00 00 0011 ¢¢002003
- * CONTLSET FILE MASK 0 0 01 1 111 e o oo o 1F
#* RESERVE ¢ ¢ ¢ oo 1001 0100 ¢ ¢ 0 ¢ o 96 ‘
f qj * RELEASE * o ® o @ 1011 0100..-..54 Y
* TEST 1/0 o o e e« 0000 0000 oo o « 00
# SENSE I/D o e e o 00O O0O0 0100¢se s+ oo 04
O O * D)
O P 6.2 CSW — CHANNEL STATUS WORDS DEVICE AND CHANNEL )
STATUS BIT BREAKDOWN IN HEX.
O . CSH oee YY YY .00 ) )
80 ~——PROGRAM-CONTROLLED INTERRUPT
40 ——~INCORRECT LENGTH
0O 20 -——PROGRAM CHECK > )
: 10 —--PROTECTION CHECK
08 ———CHANNEL DATA CHECK
o 04 --—-CHANNEL CONTROL CHECK )
] 02 -——INTERFACE CONTROL CHECK
01 ~——-CHAINING CHECK
i 80 ———ATTENTION )
40 —-STATUS MODIFIER
20 ---CONTROL UNIT END
O 10 ---BUSY -
DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST
. 9" ¥
DATE 16MAY66 30JUN66 30SEP66 20JAN6T 30APRGT 190CT67 15FEB68 PROG.1D FO6AQ—* ~ DATE 16MAY66 30JUNG6 30SEP6S 20JAN67 30APRGT 150CT67 15FEB6S PROG.ID FOAD~8
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TESY

08 ——-CHANNEL END
04 ---DEVICE END
02 --~UNIT CHECK
01 ——-UNIT EXCEPTION

6.3 SNS — SENSE BYTES RECEIVED ON A
BI1T BREAKDOWN IN BINARY.

SNS 00000000 00000000 00000000

..‘O.‘.. ..‘..‘O. ..‘.Q‘..

COMMAND REJECT e®ee®s0o ooe¥oo¥ee ne¥oo¥ene
INTERVENTION REQ!D%,c%ce oe®oo¥eo oe®ee®oo
BUS OUT PARITY.e*es ooe®ooe®es es¥oe®on
EQUIPMENT CHECKe®*oo se®ea¥*ce seZce®es
(BURST) DATA CHECK®.os se%*ce®oe so®ec*es
CHANNEL/2314 OVER RUNee oco®eo®ao se®oa®eo
TRACK CONDITION CHECKe os®ee®eo oo¥eo®ee
SEEK CHECK oe®ee®oe cePoc®oc

DATA CHECK IN COUNT FIELDe*so*eo
TRACK OVERFLOW®.o%ee
END-GF=CYLINDER. e¥ e

INVALID SEQUENCE.*.. «.*.2841

NO RECORD FOUND*..
FILE PROTECTED..

MISSING ADDRESS MARKERS. oNOT USED
OVERFLOW INCOMPLETE.UNSAFE

SNS BYTE 4 00000000
00000001
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001111

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

DATE 16MAY66 30JUNG6
EC NO. 416146 416146A

PART NO. 2218322
PAGE NO. 0017
SENSE 1/0 COMMAND
01000000
ee®so¥oe
ee¥s0% SEEK INCOMPLETE
so®*eo* MULTI MOD SELECT
eo®.END OF CYLINDER
ee*oPACK CHANGE
» «*WRITE CURRENT SENSE
« «UNSAFE
BUSY
ee¥eo¥oe ceFeoeo
ce¥oe* NOT USED
ee¥eo*NOT USED
ee®o dUNSELECTED FILE STATUS
ALU CHECK
««®NOT USED
«+SERIALIZER/DESERIALIZER CHECK
DRIVE A
DRIVE B
DRIVE C
DRIVE D
DRIVE E -
DRIVE F
DRIVE &
DRIVE H
DRIVE J
DRIVE CANNOT BE DEVERMINED
LAST PAGE -
30SEP6O 20JAN6T 30A4PR6T 190CT67 1S5FEB68 PROG.ID F6AQ-%*
420836 420637 420902 422906 420662 PAGE NO. 0017
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2314 FUNCTION TEST INDEX

2314 FUNCTION TEST INDEX

NOTE. SECTION FFF1l 1S THE CE DISK PACK INITIALIZER,
. SECTION F6B3 ARE CONTROL UNIT FUNCTION TEST,

F6BD ARE FILE DIAGNOSTIC TESTS.

SECTION 1D

FFF1* DESCRIPTION
FFFl LISTING

F6A0* DESCRIPTION

FOAD LISTING:

F6ALl L ISTING

F6A2 LISTING

F6A3 LISTING
F6A4 LISTING

F6A5 LISTING

F6A6 LISTING
F6AT LISTING

F6A8 LISTING

F6A9 LISTING

23L4 CU

NAME

DESCRIPTION OF FFF1 CE DISK PACK INITIALIZER

CE PACK

INITIALIZATION

ROUT. EXPLANATION

l.
2.
3.

WR HA AND RO
CHECK DISK RPM
WR CYL 1 AND 199 WITH 7000 CORE BYTES

DESCRIPTION OF 2314 CONTROL UNIT FUNCTION TEST

2314 CU

FUNCTION TEST --F6A0~--

ROUI. EXPLANATION

‘1e
2,
3.
4o
Se
6.
T.
2314 CU

TEST 1/0

SENSE 1/0

NO-OPERATION

CONTROL HFAD SEEK (HH)

CONTROL CYLINDER SEEK {CCHH)

RECALIBRATE

CONTROL SEEK {(BBCCHH)
FUNCTION TEST —--F6A1--

ROUT. EXPLANATION

| P

2.
3.
4.
2314 CU

READ WRITE HOME ADDRESS
SEARCH = HA,WRITE-READ RECORD -0~
SEARCH = 1D+WRITE-READ COUNT-KEY-DATA
YEST GAP LENGTH

FUNCTION TEST --F6A2--

ROUT. EXPLANATION

l.
2.
3.
4.

SEARCH = 10y WRITE-READ KEY-DATA
SEARCH = KEYy, WRITE-READ DATA
SEARCH = IDy WRITE~READ DATA
SEARCH = 1D, READ COUNY

FUNCTION TEST --F6A3~~

ROUT. EXPLANATION

1.
2314 CU

SFARCH COMMANDS
FUNCTION TEST —--F6A4--

ROUY. EXPLANATION

1.
2314 Cu

FILE PROYLCT
FUNCTION TEST -~F6AS5--

ROUT. EXPLANATION

1.
2.
3.
2314 CUY

CONTROL UNIT, CONTROL UNIT END

UNIT EXCEPTION

COMMAND REJECT ON INVALID CONMANDS
FUNCTION TEST -~F6A6~~

ROUT. EXPLANATION

L.
2314 CU

INVALID SEQUENCES (PART 1)
FUNCTION TEST -~F6AT--

ROUT., EXPLANATION

: 1.
2314 CU

INVALID SEQUENCES (PART 2)
FUNCTION TEST --F6AB8--

ROUT. EXPLANATION

|
2.
3.
4o
Se
6.
Te
‘Be
2314 CU

CHANNEL/2314 OVERRUN SENSE BIT
TRK CONDITION CHECK SENSE BIT
TRK CONDITION CHECK SENSE BIT
SEEK CHECK SENSE BIT (INVALID ARGUMENT)
SEEK CHECK SENSE BIT (4 BYTES)
TRACK OVERRUN SENSE BIT
END OF CYLINDER SENSE BIT

. NO RECORD FOUND SENSE BIY

FUNCTION TEST --F6A9--

ROUT. EXPLANATION

l.

2314 FUNCTION TEST INDEX

DATE 30JUN66
EC NO. 416146A

15FEB68
420662

TRUNCATED READ DATA

6APR69
424104

SECTIONS F6AD THRU
AND SECTIONS F6BA THRU

Vool s o s e e e e S e s aa
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2218300
2218301

2218302

22183013
2218304

2218305

2218306

B e

PARY NO.
PAGE NO,

—

221832%
0001

' 7
PROG. 1D 2314-%

PAGE NO.

.

0001 .




F6AA LISTING =+

| IBM MAINTENANCE DIAGNCSTIC PROGRAM FOR THE 360 SYSTEM
2314 FUNCTION TEST INDEX 3

2314

 F6AB LISTING 2314

~ F6AC LISTING 2314

F6AD LISTING 2314

FGAE LISTING -~ 2314

FOAF LISTING - 2314

| F6BO LISTING . 2314

F6BL LISTING .~ 2314

F6B2 LISTING 2314

F6B3 LISTING 2314

F6BA* DESCRIPTION - DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TesT 2218323

F6BA LISTING . 2314

T8 8. . COMMAND EXITV
b READ TEST

F6BB LISTING 2314

2314 FUNCTION TEST INDEX

DATE  30JUN66 1SFEB68  6APR69. -
EC NO. 4161464 420662 424104

2. MULT!-TRACKVBIII\

“le SEARCH EQUAL KEY-DATA

3. RECCRO OVERFLOW FROM AN ALTERNATE TRACK

" * PART NO. 2218328
. PAGE NO. - 0001A

3. LCNG RECORDS o
CU FUNCTION TEST --F6AA .
ROUT. EXPLANATION :
l. ERASE -

2. SPACE COUNT

3. READ 1PL

4. END OF FILE T
CU FUNCTION TEST -—-F6AB~~
ROUT., EXPLANATION

l. OVER/UNDER TRUNCATION -
CU FUNCTION TESYT =~FBAC-~ =
ROUT. EXPLANATION '
1. HALT 1/0 ON READ
2. HALT [/0 ON WRITE -

3. CHECK IF CU WILL MISS AN ADDRESS HhRK B ‘
4. CHECK 1F CU WILL PICK UP AN ADDRESS MARK - SEERE
CU FUNCTION TEST ==F6AD-- T 2218310
ROUT. EXPLANATICON SRS

l. FILE INTERACTION

CU FUNCTION TEST -~F6AE-~-
ROUT. EXPLANATION

2218307

2218308

2218300

2. SEARCH COMMANDS FOR SCAN e Ve o
CU FUNCTYION TEST ==F6AF==- o b 2218312
ROUT. EXPLANATION - o o L
1. WRITE SPECIAL cnunt-Kev-oATA

2.  WRITE-READ DATA WITH RECORD OVERFLOW -
3, WRITE-READ KEY-DATA WITH RECORD OVERFLOW -

4. READ COUNY WITH RECORD OVERFLOW - s

Se WRITE-READ DATA WITH OVERFLOW 1/2 CYL - .
6. WR-RD- K-Dy RECORD OVERFLOWy- SEVERAL TRKS ' 5
7. READ COUNT, RECORD OVERFLOHo SEVERAL TKS -
CU FUNCTION TEST --F6B80-- e 2218313
ROUT. EXPLANATION ~ ' RS
1. RECORD OVERFLOW IN VIOLAT:ON OF FILE MSK
2. RECORD OVERFLOW TO TRK WITH INCORR HD NO

4, SCAN AN OVERFLOW RECORD

5, OVERFLOW TO END OF CYLINDER - o o
CU FUNCTION TEST --F6Bl~- e ;" 2218314
RQUT. EXPLANATION »gvi;i R o
l. 6-TH SENSE BYTE COMMAND 06 -
2. 6-TH SENSE BYTE COMMAND 05
CU FUNCTION TEST -=F6B2~- Coan
ROUT, EXPLANATION -

le  6-TH SENSE BYTE COMNAND 25 i g
2.  6-TH SENSE BYTE COMMAND 45 AND 75 T :
CU FUNCTION TEST ==F6B3== - : 2218316
ROUT. EXPLANATION e e BREETRE
L. 6~TH SENSE BYTE COMMAND 85 AND 65

ROUT. EXPLANATION
1. TEST CHANNEL
2. TEST 1/0

3. - NO-O0OP

4. SENSE 1/0

FILE DIAGNOSTIC TEST S 2218017

7. RECAL IBRATE

FILE DIAGNOSTIC TEST
ROUT. EXPLANATION :
l. CAR AND DIFF CNTRS
2. SEEK INCOMPLETE : B

3. " SEQUENTIAL INC/DEC SEEK', -
4, WORSE CASE ACTUATOR o
5. . NOT useo o

2218318

PROG, 1D 2314
© PAGE ND.  0001A
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2314 FUNCTION TEST INDEX

F68C LISTING

F6BD LISTING

FGBE*DESCRIPTION
F6BE LISTING -

E6BF*DESCRIPTION
E6BF LISTING

A\ v

O U

G

”(S'i'()g 6 o o C)_f4C5m “C§v¢“(5mmMC5Tw'()'

2314 FUNCTION TEST INDEX

6o RANDOM SEEK .
2314 FILE DIAGNOSTIC VEST V 2218319
.ROUT. EXPLANATION
1. WRITE TEST
2. HAR ADVANCE
3. END OF CYL o
2314 FILE DIAGNOSTIC TEST : 2218320
ROUT EXPLANATION
1. GENERATE END OF TEST MESSAGE
2. OPTIONAL-RPM TEST
3, OPTIONAL-POWER OFF-ON, CPU RUNNING
4. NOT USED o
5. OPTIONAL-POWER ON/OFF STATUS
6e . OPTIONAL-MEVER INTERLOCK
T. OPTVIONAL-HEAD ALIGNMENT
8. NOT USED
9, OPTIONAL-WRITE HOME ADDRESS
A. OPTIONAL-INTERCHANGEABILITY
Be PHYS DR LOGGING SNS BYTE &

DESCRIPTION OF 231472316 DIAGNOSTIC TEST 22677517

2314/2316 DIAGNOSTIC TESY . 2267758
ROUT. EXPLANATION
l. DATA INTEGRITY TEST
DESCRIPTION OF 2314-A FILE ORIVE ACCESS TIMING TEST 2261614
2314~A SEEK TIMING VEST 2261615
ROUT. EXPLANATION A
1. SEEK TIMING TEST

S st v e

PARY NO,
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200z
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' DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST
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PART NO. 2218323
PAGE NO.  0001A

, IBH,MAINYENANQE DIAGNOST IC PROGRAM FOR THE 360 SYSTEN
fQDESQGIPTION OF 2314 FILE ORIVE DIAGNOSTIC TESY f2 ?

fl. punpose

lee INTENT = THIS PROGRAM IS DESIGNED TO (1) DETVECY HALFUNT‘DNS IN THE IBM
2314 DISK FILE,AND (2) AID IN THE ISOLATION OF FAILURES 8Y
PROVIDING DIAGNOSTIC INFORMATION AND SCOPE LOOP FACILITIES,

...y...:_t-‘-‘-g-t—t-a-t-t-t-t—t-t—#-t—t—*-t—t—#—#—#-ht—h#-#—t-&-t—i—#-#
I %% NOTE TO CE ** IF PROGRAMS 688 AND 6BC ARE RUN ON THE ; 1
1 2314-A FILE, PROGRAM 6BF SHOULD ALSO BE RUN. I
;-*.t-g-t-tat-c-t-t-#—#-t-t-t—#-t-t—t—a—t-t-t—#—t«¢~t—#ot-t~t—t-t-t~t—t

:L>l.2 BRIEF DESCRI#Y!DN OF TEST ROUTINES -

L 4 , | 5 | |
. SECTION ROUTINE . o
F6BA 1 TEST CHANNEL ~ VERIFIES THAT CHANNAL 1S FREE AND. -
o  AVAILABLE, o

2 TEST 1/0 YESTS FOR CONDITION OF ACCESS. IF
| CONDITION CODE IS ZERO,ACCESS IS "
READY AND AVAILABLE . .

3 . NO-OP ' CHECKS INITIAL SELECTION + ENDING -
 PROCEDURE TO + FROM CONTROL UNIT. -

4 SENSE 10 VERIFIES THAT SENSE DATA CAN BE
L - - * TRANSFERED FROM 2314 TO THE CHANNELf

s . COMMAND EXIT CHECKS FOR HANG UP CONDITIONS ON -
R0 AR . © START 1/0 COMMANDS. |

6 . READ TEST  READS HA FROM ALL HEADS
7 RECALIBRATE . EXECUTES RETURN TO 000 SEEK

SECTION ROUT!NE ' '
- F688 EEr 1 CAR AND DIFF CNTRS TESTS ALL COMBINATIONS OF BITS ON

AND OFF IN CAR AND DIFF COUNTER.

e 3‘seex INCONPLETE ' EXECUTES SEEK TO 255 AND CHECKS FOR S
o © SEEK INCOMPLETEs - a

a”f}".seoueuttnt INC/DEC EXECUTES SINGLE CVL. SEEKS FROM CYL', f
 SEEK 000 TO 001 «+,TO 202,70 201 TO 200
TO 199,..'(0 0000 P

55525 NORST CASE ACTUATOR LOOPS' SEEKING BETWEEN CYL 000 ANDv:
R 2y 49 by 13y 31, 66y 700 76y 510
AND 201 RESPECTIVELV. i ,

8 'NOT USED

RANDOM SEEK . EXECUTES SERIES OF 500 RANDOM ssexs
T - CHECKING FOR CORRECT HA.

[l

DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST .

DATE - 16MAY66  30JUNG6  30SEP66 ~ 15FEB6S '15NOV6S
416146 - 416146A 420836 420662 420664
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EC NO. 416146 4161464

IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

SECTION ROUTINE

FeBC . 1 WRITE TEST
2 HAR ADVANCE

3 END OF CYL

SECTION ROUTINE

F6BD 1 GENERATE END

OF TEST MSG.
2 ~OPTIONAL- RPM TEST
3 ~OPTIONAL~- POWER
OFF=-0ONy CPU RUNNING
‘S5  =~0OPTIONAL- POWER

ON/OFF STATUS.

6 ~0PTIONAL- METER
INTERLOCK,

7 ~OPTIONAL- HEAD
L ALIGNMENY
8  NOT USED

9 ~0PTIONAL~
WRITE HOME ADDRESS

A ~0PTIONAL-
INTERCHANGEABILITY

8 ~0PTIONAL~ PHYS
DR LOGGING

e A A e - P S Vesmes

PART NO., 2218323
PAGE NO. 0002

i

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 ANY OPTIONAL
ROUTINES. IF NOTy PRINTS END MESG.

CHECK DISK SPEED (RPM) IF SSW 9 ON
IF SSW 9 ON

' IF SWW 9 ON

CHECKS THAT METER OUT HOLDS
DEVICE ENABLE IF SSW 9 IS ON

(CONTROLLED BY SSW 10)

BRINGS UP READy ALLOWS USER TO
SELECYT HEADoAND AIDS IN ALIGNING
HEADS PER INSTRUCTIONS IN
MATINTENANCE MANUAL

{ CONTROLLED BY SSW 12 )
ALLOWS USER TO WRITE HA ON ANY
ONE CYLINDER

( CONTROLLED BY SSW 13 )
CHECKS INTERCHANGEABILITY
BETWEEN FILE DRIVES

(CONTROLLED BY SSW 14)
CHECKS LOGGING OF PHYS
DR ADDRESS IN SNS BYTE 4

OESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

DATE 16MAY66  30JUN6G 30SEP6S

15FEB6S
420836 420662

14
PROG. 1D F6BA=#
PAGE NO. 0002
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18N MAL

DESCR!P'ION OF 2314 FILE DRlVE DIAGNDSTIC VEST

2. PRERECUISITES

NTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEN ,fré»;> o

‘2e1 PROGRAM REQUIRCHENTS.

~DIAGNOSTIC MONITOR PROGRAM WITH AT LEASTY THE FACItlTV OF DMA4,

2 2 EQUIPMENT REQUIREMENTS.

~CPU WITH THE STANDARD INSTRUCTION SET, COMPLETELY OPERATIVE.
-HARD CCPY OUTPUT DEVICE ,

~METHOD OF LOADING PROGRAM

~CHANNEL WHICH 1S COMPLETELY OPERATIVE

-2314 FILE CONTROL UNIT

'=2314 DISK FILE DRIVE WHICH WILL POWER-ON SEEK CORRECTLY

) 3. USE

-CE PACK OR SCRATCH PACK WITH HOME ADDRESSES

Al NDTE~ UTILITY PROGRAM FFF14CE PACK INITIALIZER, WRITES HOME
ADDRESSES. DO NOT USE FFF1l UNLESS SUBSYSTEM 1S COMPLETELY
OPERATIONAL o AND THEN ONLY WHEN HOME ADDRESSES ARE WOT
ALREADY PRESENT.

*% NOTE- IF THE YHU CHANNEL SWITCH FEATURE 1S ON CONTRDL
UNIT DISABLE THE .INTERFACE NOT BEING USED.

PROCEDURE «

3.1 PROGRAN LOADING.

" DATE

EC NO,

 DESCRI

1. SELECT ONE ACCESS YO BE TESTED.
THIS PROGRAM 1S MDSI EFFECTIVE WHEN RUN ON ONE ACCESS AT A TIME,
ON MULTIPLE FILE SYSTEMS,
INSTRUCT DM YO RUN THIS PROGRAM ON THE DESIRED FILE ACCESS.
A. DMKy AND DMK&(MUO303.USE ONE UDT CARD FOR ADDRESS PLUG ~0~, -
ARRANGE THE PiUG SO THAT THE -0- PLUG WILL BE IN THE DESIRED
FILE DRIVE., THIS WILL BE THE DRIVE THAT 1S TESTED.

TO TEST ANOTHER FILE DRIVE MOVE VTHE DISK PACK AND PLUG
TO THE OTHER DRIVE. ,

(INSTRUCTIONS FOR PUNCHING UDT CARDS ARE IN THE USERS GUIDE.)
B.DMAB AND ALL OTHER DM'S.- USE PROCEDURE DESCRIBED ABOVE, OR
USE INPUT MESSAGE TO SPECIFY ONE ACCESS FRCM THE CONSOLE
AFTER DM IS LOADED AS DESCRIBED IN THE USERS GUIDE.

- 24PROCEED WITH STANDARD DM LOADING.

PTION OF 2314 FILE DRIVE DIAGNOSTIC TEST e
16MAY66  30JUN66  30SEP66  15FEB6S  LSNOV6B ~ 26APR69

416146  416146A 420836 420662 420664 424104 .
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"1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM °

DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST

.." " 3«2 PROGRAM OPERATION.

. LeSECTIONS F6BA-F6BD SHOULD BE RUN ON ALL F!@E.DRIVESo'
2+.INSTALL CE PACK OR SCRATCH PACK

TESTED.

3,SECTION SENSE SWITCHES,
ERROR PRINTOUTS,STOP ON ERROR,

' THE PROGRAM SECTION SENSE SWITCHES SHOWN BELOW ARE IN THE SENSE

Yo

(NORMAL RUNy WITH ALL SWITCHES QFF, GIVES
AND BYPASS OPTIONAL ROUTINES,

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 AND ONE WHEN ON,

SECTION
SWITCH  STATUS
0 OFF
OoN
1 OFF
ON
2 OFF
ON
3 OFF
ON
4 OFF
ON
5 OFF
ON
REP NSRS 6 OFF
35;;'1)~ : ‘ : ON
B 1 OFF
oN
8 OFF
N
9 OFF
- ON
10 = OFF
aN
12 OFF
< - ON
13 OFF
: f‘ B e ON
14 OFF
, o

FUNCTION

.00 NOT LOOP

TIGHT LOOP ON START 1/0,TEST 1/0.
DO NOT LOOP

.LOOP ON ERROR OR ENTER SCOPE LOOP

AND BYPASS HALTS,

D0 NOT LOOP
LOOP IN START 1/0 SUBRDUTINE,

PROCEED TO NEXT ROUTINE,
LOOP IN RODUTINE.

NOT USED
NOT USED

HALT AFTER PRINTING ERROR NUMBER,
PROCEED AFTER ERROR PRINTOUT,

AYPASS PRINTING ROUTINE TITLES.
PRINT ROUTINE TITLES.

DO NOT PRINT CORRFCT RESULTS
PRINT CORRECT RESULTS

RETRY SIO TIO IN SIO SUBROUTINE,.
EXIT SIO SUBROUTINE (SVC X'Dé6')

BYPASS ROUTNS 2 THRU 6 (F6BD)
RUN OPTIONAL ROUTNS 2 THRU 6

BYPASS OPTIONAL ROUTINE 7,(F6BD)
RUN HEAD ALIGNMENT ROUTINE
BYPASS OPTIONAL ROUTINE 94 F6BD
RUN WRITE HA ON ANY CYLINDER

BYPASS OPTIONAL ROUTINE A
RUN INTERCHANGEABILITY ROUTINE

"BYPASS OPTIONAL ROUTINE B

RUN PHYS DR LOGGING ROUTINE

" DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

30SEP66 15FEB68  15NOV6S  26APR69
420836 420662 420664 424104

" DATE  16MAY66  30JUN66
EC NOs 416146  416146A

BYTE BIT
X004 0
X004 1
X004 2
X004 3
X004 4
X004 5
X004 6
X004 7
X005 O
X005 1
X005 2
X005 4
X005 5
X005 6

WITH HOME- ADDRESSES ON ACCESS TO BE

PART NO,
PAGE NO.
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oeschgptxou OF 2314 FILE DRIVE DIAGNOSTIC TEST

DATE

EC NO,

18N WAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
_DESCRJPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST f o

¥ .

. PART NO.

RS

PAGE NO.

3¢ TO RUN OPTIONAL ROUTINES IN SECTION F6BD, SET SECTION SENSE SWITCHES s

99110912413y .((RELOAD SECTION 3 (F6BD) IF TEST HAS TERMINATED,))

#% NOTE- THIS PROGRAM IS DESIGNED TO BE MOST EFFECTIVE WHEN RUNNING )
UNDER —HALT AFTER ERROR PRINTOUT~, IF USER WISHES TO BYPASS THESE

P

HALTS,SECTION SENSE SW. 5 MUST BE TURNED,DN.V o

16MAY66  30JUN66 30S€EP66 15FEB6S
416146 416146A 420836 = 420662

PAGE NO.

2218323
0003A
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" 18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218323
| | | : "PAGE ND. 0004
DESCRIPTION OF 2314 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.(EXAMPLE, ACCESS
NOT READY,HANG UP BUSY,ETC.) THE ERROR MESSAGE WILL IDENTIFY SUCH
CONDITIONS. . '

3.4 PROGRAM TERMINATION.

1.END OF NORMAL TEST. (F6BA THROUCH F6BD) _
TEST ENDS WITH DM -T- STATEMENT AFTER F6BD HAS BEEN READ IN AND
PROGRAM DETERMINES THAT NO OPTIONAL ROUTINES ARE TO BE RUN.
~END OF NORMAL TEST- MESSAGE 1S PRINTED IF SSW 6 (PRINT TITLES) IS ON
2.0PTIONAL ROUTINES. (F6BD) '

SECTION 3 (F6BD) TERMINATES WITH DM (T) STATEMENT.
440 PRINTOUTS

Aﬁbl 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 4.2) THE ERROR DESCRIPTION
PROVIDES DIAGNOSTIC INFORMATION ABOUT THE ERROR AND SCOPE LOOP OPTIONS.
ERROR NUMBER FORMAT
1. S104T10ySENSE 1/04ERRORS—-

#% ER XX ERROR ON SIO,SECTION S, ROUTINE Ry UNIT CUU ADRS AAAAAA
2. ERRCR NUMBER WITH MESSAGE.

#% ER SRXX eeosoMESSAGEeescss UNIT CUU ADRS AAAAAA
3. NORMAL ERROR NUMBER PRINTOUT.

#% ER SRXX UNIT CUU  ADRS ARAAAA

4e THE SECOND LINE OF AN ERROR PRINTOUT GIVES VARIABLE DATA ON MACHINE
CONDITIONS. '

¢

CAW KKKKKK CSW YY YYYYYY YY YY YYyy
5.EXPLANATION OF CHARACTORS- ‘

Lo S SECTION NUMBER
R R ROUTINE NUMRER
XX SEQUENTIAL ERROR NUMBER WITHIN EACH ROUTINE
CUU CHANNEL AND DEVICE ADDRESS IN HEX
A-A ADDRESS OF ERRUR BRANCH ¢ LINK INSTRUCTION IN LISTING
K=K CHANNEL ADDRESS WORD FOR THE CCW CHAIN
Y=Y CHANNEL STATUS WORD IN HEX

'Be  REFERENCE STATEMENTS. (OPTIONAL ROUTINES' ONLY)
-=SEE REF A-- ,
THESE STATEMENTS DIRECT THE USER TO PROCEDURAL INSTRUCTIONS FOR :
OPERATING THE OPTIONAL ROUTINES. THE REFERENCES ARE IN ALPHABETICAL
ORDER IN THE BACK OF THIS WRITEUP. (SECTION 4.3)
" DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

n > .
DATE 16MAY66 30JUN66 30SEP6S 1SFEB68 - 15NOVés 26APR69 ' PROG. ID F6BA=-#
- EC NO. 416146 416146A 420836 420662 420664 424104 PAGE NO. 0004
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‘

IBN MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCR!FY[ON OF 2314 FILE DRIVE' DlAGNOSTlC TESY'Z

402 ERROR NUMBER DESCRIPTIONS

0L - CONDITION CODE 1 ON TEST 1/0 (SECTION X', ROUTINE 'xvhgff?““

A CONDITION CODE 1 WAS DETECTED ON THE TEST 170 WHICH WAS
PERFORMED AT THE BEGINNING OF THE START 1/0 SUBROUTINE, THE

SECTION AND ROUTINE BEING EXECUTED WHEN THIS TEST 1/0 WAS ISSUED ' |

IS PRINTED ouT.

- DIAGNOSTIC IN(PRMATION*

CONDITION CODE 1 INDICATES THAT STATUS WAS STORED BECAUSE OF SOME

ERROR CONDITION. EXAMINE CSW AND SENSE DATA IN ERROR PRINTOUT.
[ L CAW PRINTOUT INDICATES PREVIDUS COMMAND CHAIN. ALSO DETERMINE
SRR WHAT ROUTINE WAS BEING EXECUTED WHEN FAILURE OCCURED,

= USER OPTIONS-

Ce 1o SECTION AND ROUTINE BEING EXECUTED WHEN FAILURE OCCURED IS
T PRINTED WITH ERROR. TO LOOP THIS ROUTINE, TURN ON SECTION
SENSE SW. 3. :
2. TURN ON SECTION SENSE SW -0- FOR A TIGHT LOOP ON TEST 10
COMMAND. (SCOPE LOOP)
3. TURN ON SECTION SENSE SW. 2 TO LOOP IN SIO SUBROUT!NE.
CONTINUOUSLY CHECKING FOR CONDITION CODE ERRORS.
_%4e TO CONTINUE PROGRAMy TURN ON SECTION SENSE SW 8. PROGRAM
: WILL BRANCH TO BEGINNING OF NEXT ROUTINE.

3 02~ 3- COND!Y!ON CODE 2 ON TEST 170 (SECTION XX ROUTINE XX)

THE ROUTINE BEING EXECUTED WHEN THIS START 10 WAS ISSUED IS

. PRINTED OUT.

~ DIAGNOSTIC INFORMATION

' CONDITION CODE 2 INDICATES CHANNEL OR SUBCHANNEL BUSY. INDICATES

MISSING DEVICE END ON PREVIOUS OPERATION. CAW PRINTOUT INDICATES
PREVIOUSLY EXECUTED COMMAND CHAIN. '

7}{{- usEa OPTIONS-

USER SHOULD DO A PSW RESTART TO CLEAR BUSY CHANNEL.
ERROR 01 OPTIONS ALSO AVAILABLE.
' 103"f- CONDITION CODE 3 ON TEST 1/0 (SECTION X, ROUTINE X.)

A CONDITION CODE 3, (NOT OPERATIONAL)o WAS DETECTEG ON THE TEST
1/0 AT THE BEGINNING OF THE START 1/0 SUBROUTINE. THE SECTION

AND ROUTINE NOS. OF THE ROUTINE BEING EXECUTED WHEN THIS TIO WAS A

s ISSUED IS PRINTED QUT.
/= DIAGNOSTIC INFORMATION~

CONDITION CODE 3 INDICATES THE 1/0 UNIT IS INOPERATIVE. ll.Eo'-

CHANNEL RECEIVED SELECT IN AS A RESPONSE TO SELECT - OUT.)
EXAWPLE, UNIT ADDRESS WAS NOT RECGNIZED, 2314 NOT RUNNING, OR
| HUNG-UP.
= USER OPTIONS-

© SAME AS ER. 01 '

. DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

' DATE .. 16MAY66 30JUN66 30SEP66  L5FEB6B  15NOV6B  26APR69
© EC NO. 416146  416146A 420836 420662 420664 424104

" PART NO,
PAGE NO.

A CONODITION CODE 2 WAS DETECTED ON THE TEST /0 AT THE aestnulnsrr~55311pg,
OF THE START 1/0 SUBROUTINE. THE SECTION AND ROUTINE NUMBER OF -

2210323

0004A
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- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC. TESTY

13 - CONDITION CODE 1 ON START 1/0 (SECTION Xy ROUTINE X)

" CONDITION CODE 1 WAS DETECTED ON START 1/0. SAME AS ERROR 01

EXCEPT ERROR OCCURRED ON STARYT 1/0 RATHER THAN TEST !/0.

= DIAGNOSTIC INFORMATION-

le MOST CONDITION CODE ERRORS SHOULD SHOW UP IN ROUTINE 1,
CHANNEL STATUS TEST, AND IN THE TIO AT THE BEGINNING OF THIS
START 1/0 SUBROUTINE. 'THIS ERROR PRINT QUT, IF THE ONLY

" 18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

ERROR NUMBERy SUGGESTS COMMAND REJECT, OR INTERMITTENT

CONTROL UNIT TROUBLE.

; 2« [IF END OF CYLINDER BIT IS ONy, CHECK FILE BUS. 7.

- USER OPTIONS~
SAME AS ERROR NO. Ol

12

CONDITICN CODE 2 ON STARY I/0

CHANNEL OR SUBCHANNEL BUSY WAS DETECTED IN THE START 1/0

SUBROUTINE.,

DIAGNOSTIC INFORMATION-

1

SOLID CONDITION CODE 2 ERRORS SHOULD BE DETECTED IN ROUTINE 1,
IF THIS ERROR
cc2

TEST CHANNEL STATUSy OR AT ERROR 02,

OCCURS AT ANY OTHER TIMEy SUSPECT INTERMITTENT ERROR,
CAW PRINTOUT

TEST 1/0.

SUGGESTS PREVIOUS OPERATION WAS NOT COMPLETED,.
INDICATES PREVIOUSLY EXECUTED COMMAND CHAIN.

USER OPTIONS-
SAME AS ERROR 01,

 ’13 - CONDITION CODE 3 ON START I/0

NOT OPERATlDNAL WAS DETECTED WHILE IN THE START [/0 SUBROUTINE. '

© = DIAGNOSTIC INFORMATION-

SOLID CC 3 ERRORS SHOULD BE DEVECTED IN ROUTINE 1l TEST CHANNEL,
IF THIS ERROR OCCURS AT ANY

OR SHOW UP AS ERROR 03 IN VEST 1/0.

OTHER ROUTINE, SUSPECT INTERMITTENT FAILURE,.

- = USER OPTIONS=
SAME AS ERROR 01.

2L = CONDITION CODE L ON SENSE 1/0

. PROGRAM DETECTED UNIT CHECK ON A SENSE I/0 IN THE SENSE 1/0
SUBROUTINE. TEST I/0 AND START [/0 HAVE ALREADY BEEN TESTED,
SHOULD NOT GET THIS ERROR EXCEPY ON INTERMITTENT FAILURES.
SECTION AND ROUTINE BEING EXECUTED WHEN ERROR OCCURED IS PRINTED
WITH ERROR NUMBER., EXAMINE ACCUMULATED 'STATUS DATA IN CSW FOR

CLUES TO FAILURES.
" = USER OPTIONS-
SAME AS ERROR 01

~* DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

" DATE 16MAY66  30JUN66  30SEP66  15FEB6S
. EC ND. 416146  416146A 420836 420662

15N0OV68
420664

26APR69
424104

1
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST . :

C22 - CONDIT!DN CODE 2 ON SENSE 1/0. |
PROGRAM EXECUTED A SENSE 1/0 AND GOT A BUSY CONDITION.
PRINTOUT GIVES SECTION AND ROUTINE BEING EXECUTED WHEN THIS ERROR
OCCURED,
. = DIAGNOSTIC INFORMATION- | |
N DETERMINE WHY CONTROL UNIT WENT BUSY. SHOULD BE RELATED TO
ROUT INE BEING EXECUTED. CAW PRINTOUT INDICATES PREVIOUSLY
| EXECUTED COMMAND CHAIN. ,
= USER OPTIONS-
l. USER SHOULD DO A PSW RESTART TO CLEAR BUSY CONDITION- ~
2. CONTROL UNIT HUNG UP = PROBABLY CAN'T LOOP, SO CONTINUE OFF
LINE.

START=START. WILL RESTART(AT BEGINNING OF SECTION.

"f$7- couoxrxon CODE 3 ON seuse 1/0 |
NOT OPERATIDNAL ON SENSE" 1/0 s

. 0101 ~ CONDITION CODE 1 ON A TEST CHANNEL COMNAND

DETERMINE THAT THE CHANNEL IS AVAILABLE. A CONDITION CODE 1 WAS

G TEST CHANNEL COMMAND. THE CONDITION CODE 1 CONDITION WAS STILL .
CY o PRESENT. SR

OIAGNOSTIC INFORHAT!ON -

THE CHANNEL MUSY BE CLEARED OF PENDING INTERRUPVIONS BﬁFORE ANY
OTHER COHMANDS MAY BE EXECUTED.

USER OPTIONS -

1. TRY SYSTEM RESET, START, START. THIS WILL RESTART THIS
" ROUTINE FROM THE BEGINNING AND MAY CLEAR THE INTERUPT,

0.
3. TO LOOP IN ROUTINE, TESTING FOR CC O AFTER TEST CHANNEL
COMMANDy TURN ON SECTION SENSE SWITCH 3.

0102 ~ CONDITION CODE 2 ON TEST CHANNEL COMMAND

SAME AS ERROR 0101 EXCEPT CC = 2, SUBCHANNEL OR CHANNEL BUSV.'
NEVER RECEIVED DEVICE END FROM PREVIOUS COMMAND.

:4~ USER OPTIONS -
SAME AS ER. 0101

i
'

'f; DESCRIP'!DN OF 2316 F!LG DRIVE DIAGNOSV!C TEST :

DATE L 16MAY66  30JUN66  30SEP66 l5FEBbO lSNDVéh‘; 26APR§9'

© EC NO. 416146  416146A 420836 420662 620664 426106 . .

!

3. TRY TURNING SECTION SWITCH 3 ON TO LOOP IN ROUTINE., RESEY, ’

THE. FIRST COMMAND IN THIS DIAGNOSTIC PROGRAM IS A TEST CHANNEL TO

DETECTED ON THE FIRST TEST CHANNEL COMMAND. THE PROGRAM EXECUTED -
A TEST 1/0 TO CLEAR THE INTERRUPY CONDITIONS AND THEN RETRIED THE

2. TO LOUP ON TEST CHANNEL COMMAND, TURN ON SECTION SENSE SWITCH -

~ PART NO.
 PAGE NO.

2218323

0005A
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" 18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360- SYSTEM . 'paRT NO. 2218323
‘ o Ve ' " PAGE NO. 0006

DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST

0103 - CONDITION CODE 3 ON A TEST CHANNEL COMMAND..

THE FIRST OPERATION ATTEMPTED IN THIS OIAGNOSTIC IS 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 0.

2. TO LOOP ROUTINE, TESTING FOR CC=0, TURN ON SECTION SENSE
SWITCH 3. | |

3. TRY SYSTEM RESET, START-START ~ PROGRAM WILL RERUN FROM
BEGINNING OF ROUTINE.

© 0201 - CONDITION CODE 1 ON TEST 1/0 BUT NO UNIT CHECK

PROGRAM ATTEMPTED A TEST 1/0 AND RECEIVED A CONDITION CODE 1. ,
UNIT CHECK WAS NOT SET, BUT CHANNEL STATUS WAS STORED. '

= DIAGNOSTIC INFORMATION -

EXAMINE CHANNEL STATUS DATA TO DETERMINE WHICH STATUS BIT CAUSED
THE CONDITION CODE 1.

.= USER OPTIONS -

o l. TO LOOP ON TEST 1/0 COMMAND, TURN ON SECTION SENSE SWITCH Oe X

, 2. TO LOOP ROUTINE, TESTING FOR CC Oy TURN ON SECTION SENSE o s
SWITCH 3. ‘

' 0202 - CHANNEL OR SUBCHANNELS BUSY ON TEST 1/0

: PROGRAM RECEIVED A CONDITION CODE 2 ON A TEST [/0 COMMAND,

- = DIAGNOSTIC INFORMATION -

i , SUSPECT SOME PREVIOUS OPERATION WAS NOT COMPLETED. |
L SOLID CONDITION CODE ERRORS SHOULD NOT SHOW UP HERE. SUSPECT “ s
b INTERMITTENT ERROR., (UNLESS OTHER ERROR NUMBERS ARE ALSO PRINTED . ’

- USER OPTIONS-

le« TURN ON SECTION SENSE SWITCH 0. PROGRAM WILL LOOP ON TIO
COMMAND. i

2. TO LOOP IN ROUTINE TESTING FOR CORRECT COUNDITION CODE (CC 0),
TURN ON SECTION SENSE SWITCH 3. '

P

;: DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TESYV

DATE 16MAY66  30JUN66  30SEP66  15FEB6S 15NOV68  26APR69 : - .. PROGe ID F6BA-#
. EC NO. 416146 = 4l16146A 420836 420662 420664 = 424104 .- PAGE NO. . 0006




0203 = ACCESS NOT OPERATIONAL

IBH MAINTENANCE DIAGNOSTIC PROGRAH FOR THE 360 SYS?EH
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC VEST o

v
L}

PROGRAM RECEIVED A CONDIVION CODE 3 ON A TVEST 100 INDICATING
ADDRESS ON CHANNEL WAS NOY RECOGNIZED, CHANNEL RECEIVED-SELECY
IN- IN. RESPONSE T0 -SELECV ouT-. : .

= DIAGNOSTIC lNFDRHATlON -

- USER

. 0204

- USER

FILE

0205

USER

T

. EC NO.

UNSAFE CONDITION -

DIAGNOSTIC INFORMATION -

‘DESCﬁlPTlON OF 2314 FILE ORIVE DIAGNOSTIC TEST

" DATE 16MAY66  30JUNG6  30SEP66  1SFERGB ~ 15NOV6S  26APR69 -~
416146 :

l. SUSPECT WRONG CONTROL UNIT ADDRESS.
2. CONTROL UNIT Co.E. SWITCH ON -CE-~-

3. CONTROL UNIT METER SWITCH ON DISABLE.
4. COVER INTERLOCK SWITCH.

OPTIONS -

1l TURN ON SECTION SENSE SWITCH 3 7O LOOP lN ROUT!NE TESY!NG FOR
. FOR CORRECT CONDITION CODE (CC O).

PROGRAM ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION
CODE OF | AND UNIT CHECK ON. PROGRAM THEN ISSUSD A SENSE COMMAND |
AND DETERMINED THAT UNSAFE BIT WAS ON.

”if ‘DIAGNOSTIC INFORMATION -

MUST DETERMINE WHAT UNSAFE CONDITION EXISTS. SEE SAFTY CIRCUITS
OR TRUBLE SHOOVING PROCEDURE IN MAINTENANCE NANUAL -

OPTIONS -

L]

' 1. GO OFF LINE AND DETERMINE CAUSE OF UNSAFE CONDITION.

2. JUMPER OFF SELECT LOCK AND LOOP BY TURNING ON SECTION SENSE Sﬂ 3
LOOP ROUTINE.
3. JUMPER OFF SELECT LOCK AND RESTART SECTIDN. (RESET.START.START)

NOT ON LINE

PROGRAM ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A conoxr:ou
CODE 1 WITH UNIT CHECK ON.

PROGRAM THEN PERFORMED A SENSE 10 AND DETERMINED THAT -ON LINE-

'8IT IS OFF AND INTERVENTION REQUIRED BIT IS DNn

| S

le SUSPECT POWER ON SEQUENCE IS NOY FUNCT!ON!NG CORRECTLY. SEE
POWER ON SEEK FLOW CHART. .

NOTE~ HEACS EXTENDED SWITCH TRANSFER GENERATES ON LINE SIGNAL 70

CONTROL UNIT.

2. CHECK FILE METER SWITCHES NOT ON DISABLE

2. NOT GETTING MOD SELECT TO FILE

OPTIONS -~
1. TURN ON SECTION SENSE SW. 0 FOR TIGHT LODP ON TEST 1/0

"~ 2o TURN ON SECTION SENSE SW. 1 TO LOOP ON ERROR (INCLUDING TEST

FOR CONDITION CODE) .
{. TURN ON SECTION SENSE SWITCH 3 TO LOOP IN ROUTINE.
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM R - PART NO.
TR PAGE NO
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST '
0206 - FILE BUSY -
PROGRAM ATTEMPTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION
CODE 1 WITH UNIT CHECK ON, SENSE DATA INDICATES THAT FILE IS ON
LINE AND BUSY.
~ DIAGNOSTIC INFORMATION -
" SUSPECT POWER ON SEEK SEQUENCE
le CYL PULSES
2. DETENT IN SIGNAL
REFER TO POWER ON SEEK FLOW CHART
- USER OPTIONS - '
SAME AS ER¢ 0205
0207 ~ UNSELECTED FILE STATUS -
PROGRAM‘ATfEMFTED A TEST 1/0 COMMAND AND RECEIVED A CONDITION
CODE | WITH UNIT CHECK ON. PROGRAM THEN ISSUED A SENSE [/0 AND
SENSE DATA INDICATES THAT FILE IS ON LINE, READY, BUT UNSELECTED
STATUS BIT IS ON.
-~ DIAGNOSTIC INFORMATION -
SOME UNSELECTED ACCESS HAS A FILE SAFETY (FS) LINE-UP~ TO THE
CONTROL UNIT,
l. SOLID MOD SELECT
2. SOLID SELECTED READY
3, SOLID SELECTED END OF CVYL.
- USERS OPTIONS -
le SYSTEM RESET AND 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 (TIO AND
CHECK FOR CC 0) '
0208 - UNIT CHECK CN TEST 1/0
' PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COMMAND AND ISSUED A
SENSE COMMAND. 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 -
. 1. 'SUSPECT SEEK INCOMPLETE, BUSS OUT PARITY, OR SEEK CHECKe BIT
SHOULD SHOW UP IN SENSE DATA PRINTED WITH ERROR TYPEOUT.
- USER OPTIONS -
1. SAME AS ER. 0205
2. TRY TURNING FILE DRIVE OFF -ON AND PSW RESTART
{
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST
DATE 16MAY66  30JUN66  30SEP66 1SFEB6B  15NOVEB  26APR&Y R . PROG. 1D
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“ DATE 16MAY66  30JUN66  30SEP66  LSFEB6®  1SNOV6S ~ 26APR69

PARY NO. 2218323

18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
' Ak  PAGE NO.  000TA

" DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TESY

0209 - CONDITICN CODE 1 BUT ND CHANNEL STATUS.

PROGRAM RECEIVED A CONDITION CODE 1 ON A TEST 1/0, BUT NO CHANNEL
STATUS WAS STOREDy NO UNIT CHECK OCCURED, AND CONTVROL UNIT IS NOT

BUSY.
DIAGNOSTIC INFORMATION -

2. COULD HAVE GOTTEN AN UNEXPECTED DEVICE ENdo IF USER POWERED
OFF-ON THE FILE (DETENT CAUSES DEVICE END) :

le POSSIBLY LOOSING READY AT FILE DRIVE NliH A SOLID FILE BUS

]

USER OPTIONS - | .

le TRY STARTING TEST OVER, LEAVE FILE DRIVE ONe IF SAME FAILURE
CCCURS, DETERMINE WHY CONTROL UNIT IS HANGING IN LOOP OR WHY DRI

LOOSING READY.
2. OPTIONAL SCOPE LDOPS, SAME AS ERROR 0205.

' 0210 = UNEXPECTED END OF CYLINDER -

PROGRAM RECEIVED A UNIT CHECK ON A TEST 1/0 COHMAND AND
DETERMINED THAT END OF CYL. BIT IS ON. :

DIAGNOSTIC INFORMATION -~

le SUSPECT ERRONEDUS END OF CYLINDER FROM FILE BUS 4
2. NO HAR RESET IF THIS ERROR OCCURS ON 2ND TIME THROUGH THI1S

SECTION

USER OPTIONS ~
~ SAME AS ERROR 0205

' 0211 - CONTROL UNIT HUNG UP BUSY

PROGRAM RECEIVED A CONDITION CODE 1 ON A TEST 170 WITH CONIRDL
UNIT ausv (sratus MODIFIER AND BUSY IN CSW.)

= DIAGNOSTIC xusannarnon -
l. NO MOD SELECT

2. SOLID CONTROL UNIT BUSY :
3¢ IF =2- CH SWeOTHER INTERFACE HAS CUN'RﬂL UNIT.I

= USER OPTIONS - ' B L
SAME AS ERROR 0205 ‘ AR ' s

- 0301 - CHANL. STATUS OR UNIT CHECK ON NO OP COMMAND

PROGRAM EXECUTED A NO OP COMMAND AND DETECTED ERRUﬂ STAYUS OR
UNIT CHECK , .

= DIAGNOSTIC INFORMATION -

l. IF END OF CYLINDER BIT ON, CHECK FOR SOLID FILE BUS 7, BT
2. OTHERWISE, EXAMINE SENSE DATA TO DETERMINE CAUSE OF STATus oo
UNIT CHECK. |

.- USERS OPTIONS -

le TO LOOP ON START 1/0, TURN ON SECTION SENSE SN!TCH 0e
2. TO LOOP IN NO~OP ROUTINE TURN ON SECTlON SENSE Sﬁ‘TOﬂ 3-

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

EC NO. 416146  4l6146A 420836 420662 420664 424104

| T
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PARY NO.
- PAGE NO.
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST :

0302 ~ NO CHANL OR DEVICE ENO ON NO-0P. COMMAND

PROGRAM ATTEMPTED A NO-OP COMMAND BUT DID NOT RECEIVE CHNL AND
DEVICE END IN THE CHANNEL STATUS WORD,

= DIAGNOSTIC INFORMATION =~
_ le POSSIBLE CONTROL UNIT TROUBLE
= USER OPTICONS -

SAME AS ERROR 0301

0303 - CONDITION 0o 2, OR 3 ON NO-OP COMMAND.

PROGRAM EXECUTED A NO~-OP COMMAND AND DETECTED INCORRECT CONODITION
CODE. (SHOULD GET CCl) )

- DIAGNOSTIC INFORMATION -
lo POSSIBLE SOLID FILE BUS 7

USER OPTIONS -
SAME AS ERROR 0301

0401 - CHANNEL STATUS DR UNIT CHECK ON SENSE COMMAND

PROGRAM [ISSUED A SENSE COMMAND AND SOME CHANNEL STATUS BIT OR
UNIT CHECK WAS SET,

DIAGNOSTIC INFORMATION -

EXAMINE CHANNEL STATUS TO DETERMINE WHICH CHECK BIT IS ON.
({DEFINITION CHART AT PARAGRAPH 6.1) 1IF THIS IS THE ONLY ERROR
NUMBER PRINTED, SUSPECT INVERMITTENT TROUBLE.

USER OPTIONS -
Lo TO LOOP ON SENSE 1/0 COMMANDy TURN ON SECYION SENSE SWITCH 3.

0403 NO CHANL GR DEVICE END ON SENSE COMMAND

COULD BE A CHANNEL PROBLEM.
(SERVICE IN, SERVICE OUT AREA)
THIS COMMAND IS THE FIRST ATTEMPT TO TRANSFER BYTES FROM CONTROL
UNIT ON SERVICE IN/SERVICE OUT BASIS.
- USERS OPTIONS-

SAME AS ERROR 0401

DESCRIPTION OF 2314 FILE ODRIVE DIAGNOSTIC TEST

2218323
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST .

0404 — INCORRECT SENSE ON SENSE COMMAND

0501

0502

PROGRAM ISSUED A SENSE COMMAND AND SENSE DATA RECEIVED WAS
INCORRECT. SENSE DATA SHOULD BE 0-0, 0-0y 0-0, 01000000,
UNIT CHECK AND CHANL STATUS WERE NOT SET.

~ DIAGNOSTIC lNFORHATiON -

ONLY ON-LINE BIT SHOULD BE ON IN
THE SENSE DATA. ANY BITS ON IN THE FIRST 3 SENSE BYTES SHOULD

TURNED ON UNIT CHECK IN DEVICE STATUS. SUSPECT FAULTY -
INDICATION OF ERROR IN SENSE DATA.

USER OPTIONS -

1

SAME AS ERROR 0401

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 AND FILE WHERE NOT. AVAILABLE T0O CHANNEL
AFTER 2 SECONDS, SO A HANG UP CONDITION IS ASSUMED.

DIAGNOSTIC INFORMATION -

1« NO PULSES ON INDFX LINE FROM FILE TO CONTROL UNIT

2., LOOKS LIKE CONTROL UNIT NOT GETVING TD ENDING PROCEDURE IN
THE MICRO PROGRAM (1.E. NOT SETTING CHANNEL AND : :
DEVICE END.)

= USER OPTIONS -

1. TURN ON SECYION SENSE SWITCH O FOR LOOP ON SIO-READ HA.
2. TURN ON SECTION SENSE SWe 3 TO LOOP IN ROUTINE.

-~ HANG UP CONDITION ON A CONTROL HEAD SEEK -

PROGRAM ATTEMPTED A HEAD SEEK COMMAND, BUT CONTROL UNIT AND FILE
DID NOT BECOME AVAILABLE WITHIN 2 SECONDS. NO CHECKING IS MADE
ON THE SEEK OPERATION ITSELF. .

- DIAGNOSTIC INFORMATION -

LOOKS LIKE CONTROL UNIT IS NOT GETTING TO ENDING PROCEDURE IN THE
MICRO PROGRAM. NOT GETTING CONTROL UNIT END AND DEVICE END FROM

CONTROL UNIT.

- USER OPTIONS -

1. TO LOOP ON SIO-SEEK HH, TURN ON SECTION SENSE SW. 0.
2. 7O LOOP IN ROUTINE, TURN ON SECTION SENSE SW 3.

DESCRIPYION OF 2314 FILE DRIVE DIAGNOSTIC TEST
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18K MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | PART NO. 2218323
, | D e | PAGE ND. 0009
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST o
0503 = NO DEVICE EAD ON FIRST CONTROL CYL SEEK
ON THE FIRST ATTEMPTED CONTROL SEEK,
HANG UP CONDITION OCCURED IN CONTROL UNIT.
g - DIAGNOSTIC INFORMATION -
L. FAILED TO GET DEVICE END AFTER A SEEK OP — ([E. NO SEEK START)
2. SOLID RESET TO GATED ATTENTION LATCH (1.E. SOLID SELECT READ
3. SUSBRCT NO GATED ATTENTION
4.  SOLID ATTENTION VIA NO SELECTED READ GATE TO ATTENTION LATCH
5. NO SELECTED CONTROL TAG. OR SOLID BUS 5
- USER OPTIONS -
SAME AS ERROR 0501
0504 = HANG UP ON RECALIBRATE COMMAND -
PROGRAM ATTEMPTED A RETURN TO ZERO SEEK AND CPU DID NOT GET
DEVICE END WITH-IN 2 SECONDS.
- DIAGNOSTIC INFORMATION -
1. SUSPECT RETURN TO 000
2. FILE BUS 6
3. LOST FILE READY (NO DETENT MAYBE)
- USER OPTIONS -
TRY RUNNING SEEK TEST, (F6BB) IF 1 AND 2 ABOVE DO NOT CORRECT
LOOP OGTIONS AT ERROR 0501 ARE AVAILABLE.
0505 - LOST READY CN A WEAD SEEK
i PROGRAM DETECTED LOSS OF READY ON FIRST CONTROL HEAD SEEK.
= DIAGNOSTIC INFORMATION :
1. SUSPECT NO SET DIFFERENCE OR NO FILE BUS 6
| 2. SOLID CONTROL TAG (SHOULD GIVE SELECT LOCK)
= USER OPTIONS - |
SAME AS ER. 501
" DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST | |
DATE 16MAY66  30JUN66  30SEP66  LSFEB6S  1SNOV6B  26APR69 PROG. 1D Fﬁgg;;




1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM

- : PAGE NO.
DESCRIFTION OF 2314 FILE DRIVE DIAGNOSTIC TEST .
0600 -~ READ HEAD MAP DESCRIPTION - »
READ HEAD MAP ERRORS ARE THE RESULT OF THE PROGRAM®S ATTEMPT TO
READ HA WITH ALL 20 HEADS. IF ANY ERRORS OCCUR, AN ERROR NUMBER
1S PRINTED OUT FOLLOWED BY THE HEAD MAP. PROGRAM HALTS TO ALLOW
USER TO EXAMINE THE MAP AND CHOOSE AN OPTION TO CONTINUE. .
- EXAMPLE OF HEAD MAP PRINT OUT
#¢ ER 06XX CUU AAAAAA
READ HEAD MAP -
HEAD NUMBER---00 OL 02 03 04 05 06 07 08 09 10 11 12 ... 18 19
RD HA RESULT--00 01 02 03 OX NF TX SD US BC SE 11 12 cee 18 19
HD 04 HA READ 0000000000 . .
CSH  YY YYYYYY YY VY vvvv sns 8-8 B-B B~-B B-B :
HD 05  eee . _
- LN N ]
3 L N N ] ¢
HG 10 XX ) .
CSH o0 O
- EXPLANATION OF MAP svnaots-
0X - ACTUAL HEAO NUMBER FROM HA READ, (WILL EOUAL HEAD NUMBER IF
CORRECT)
NF - NO RECORD FOUND ON THIS HEAD
TX -~ NO DATA BEING TRANSFERED
SO - SER/DES CHECK ON THIS HEAD
US = UNSAFE ON THIS HEAD
BC - DATA CHECK (BURSYT CHECK) ON THIS HEAD
SE - SOME OTHER SENSE ERROR (LIKE SEEK CHECKy OR END OF CYLINDER)
THE LINES FOLLOWING THE HEAD MAP PROVIDE THE ACTUAL HOME ADDRESS
{5 BYVES) 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. ‘
= READ IN AREA IN CORE STORAGE IS SET TD HEX CS'S BEFORE READ IS
PERFORMED
- USER OPTIONS -
1. SCOPE LOOP
TURN ON SECTION SENSE SW O TO LOOP IN SIO READING HA ON THE
FIRST FAILING HEAD IN THE MAP.
2. TO LOOP IN ROUTINE, READING HA ON ALL HEADS CHECKING FOR
ERRORS, TURN ON SECTION SENSE SW 3.
3. TO LOOP IN ROUTINE, READING HA WITH ALL HEADS WITHOUT
CHECKING FOR ERRORS, TURN ON SECTION SENSE SWITCH 1.
4. TO CONTINUE - PROGRAM - PRESS INTERRUPT. (WITH ABOVE SWITCHES
OFF) PROGRAM WILL PROCEED TO NEXT ROUTINE.
0601 ~ ERROR OIN READ HA, NO RECORD FOUND ON ALL HEADS
PROGRAM WAS UNABLE TO READ HA FRDM ANY HEAD, AND THE SENSE DATA
INDICATES N RECORD FOUND ON ALL HEADS. T ,
- 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
16MAY66  30JUN66  30SEP66 1SFEB6S  1SNOV6S 26APR69 - PROG. 1D
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) DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

AlBM MAINTENANCE O!AGNOSTIC PROGRAM FOR THE 360 SYSfEM‘

" DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST ST

-~ USER OPTIONS -

SEE ER. NO. 0600 FOR DESCRIPTION OF READ HEAD MAP AND OPTIONAL

'SCOPE LOOPS

0602 - ERROR ON READ HAy DATA CHECK (BURST CHECKS) ON ALL HEADS -

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND DETECTED BURST
CHECK ERRORS ON ALL HEADS. (INDICATES ALL READ DATA IS BAD)

~ DIAGNOSTIC INFORMATION ~

le CHFCK THAT HEADS ARE LOADED AND FLYING AGAINST DISK SURFACE

2. NN HEAD SELFCT OR SOLID HEAD DESELECTY

3. DCVENT LATCH ON SOLID, OR ACCESS TROUBLE CAUSES ACCESS TO
LOCATE AT CYLe MINUS 1y (OETENT LATCH) (SEE OPTION 2)

4o BURST CHECK ERRORS SUGGEST CONTROL UNIT S/DlCLOCKlNG TROUBLE,

= USER OPTIONS -

l. SEE ERROR NO. 0600 FOR HEAD MAP DESCRI?TIDN AND SCOPE LOOPS.

2e MANUALLY POSITION ACCESS AT LEGITIMATE CYLINDER O OR L AND
TURN SECTION SENSE SWITCH 3 ONe. [IF NO ERRORSy CONTINUE TO

SEEK TEST. DO NOV DO A PSW RESTART BECAUSE ACCESS WILL
PROBABLY RETURN TO CYLINDER -1,

0603 -~ ERROR ON READ HA, S/D CHECK ON ALL HEADS -

VERY SIMILAR TO ERROR 0602
POSSIBLE VFO ADJUSTMENT PROBLEM

‘i06041- READ HA ERROR, UNSAFE ON ALL HEADS

PROGRAM ATTEMPTED 7O READ HA FROM ALL HEADS AND DETECTED UNSAFE
ON ALL HEADS.

=~ DIAGNOSTIC INFORMATION -
SUSPECT =~
SOLID WRITE GATE
SOLID SEEK REAODY

- USER OPTIONS -

SEE ER NO. 600 FOR EXPLANATION OF HEAD MAP AND SCOPE LOOPS.

0605 = ERROR ON RE#D HAy DATA CHECK AND NRF ON ALL HEADS,
e PROGRANM AFTEMP'ED TO READ HA FROM ALL HEADS AND RECEIVED NRF AND/ .

| OR DATA CHECKS ON ALL HEADS
= DIAGNOSTIC INFORMATION -

1. POSSIBLE NO READ DATA LINE
2+ SUSPECT NO HOME ADDRESSES ON THIS TRACK

- = USER OPTIONS -~ SEE ERROR 600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS

0607 - ERROR ON READ HA, UNSAFE ON 19 HEADS -~

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS AND DETECTED UNSAFE

CONDITION ON ALL BUT ONE HEAD

 DATE' 16MAY66  30JUN6G6  30SEP66  1SFER6B  15NOV68  26APR69
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| 18K MAINTENANCE DIAGNOSTIC PROGRAM FDR THE 360 SVSTEH
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

0608

0609

0610

DIAGNOSTIC INFORMATION -~ : ,

NINETEEN UNSAFE CONDITIONS INDICATE SOLID ¥ SELECT. THE HEAD WHICH

READ CORRECTLY 1S THE HEAD SOLIDLY SELECTED.
(HAR DECODE) :

hl

USER OPTIONS. - o ‘
' SEE ER. NO. 0600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS,

ERROR ON READ HA - WRONG HEAD SELECTED

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS. NO MACHINE ERROR .
CONDITIONS WERE DETECTED, BUT HA READ INDICATES THAT HEADS WERE
NUT SELECTED CORRECTLY. HEAD MAP PRINTED OUT WILL SHOW HEAD
NUMBERS THAT WERE READ DO NOT ALL EQUAL HEAD NUMBER SELECTED.
EXAMINE PATYTERN FOR CLUFS T0 FAILURE.

DIAGNOSTIC lNFORMAT!ON -

LCOOKS LIKE SCME ADDRESS REGISTER BIT FAILING. (SOLID ON OR SOLID

OFF)

1. SUSPECT HAR - AND BUS LINES INTO HAR (SUCH AS
FILE BUS 4 OR 7

2. 1F SAME HEAD NUMBER LISTED IN ALL 20 HEAD PDSIT!ONS' SUSPECT
NO SET HEAD LINE

3. SOLID HAR RESET (IF HEAD MAP ALL ZEROS)

USER OPTIONS -
SEE ERROR NO 0600 FOR HEAD MAP DESCRIPTION AND SCOPE LOOPS

ERROR ON READ HA

PROGRAM ATTEMPTED TO READ HA FROM ALL HEADS, AND DETECTED ERRORS S

ON SEVERAL HEADS (R *SE® ERRORS, EXAMINE HEAD MAP AND DETAILED
PRINTOUT FOR ANALYSIS CF TROUBLE.

DIAGNOSTIC INFORMATION -

1. FAILING HAR RESET LINE WILL CAUSE THIS Eaaon (EXAMPLE - NO
FILE BUS 3
2. 'SUSPECT ONE HEAD SELECTED SOLID
(EXAMPLE - HEAD MAP
45645 671213141512 13 14 15 TX TX TX TX
INDICATES SOLID HEAD 4 SELECTED.

USER OPTIONS -
SAME AS ERROR 0608

ERROR ON READ HAy 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 TGO THE PARTICULAR HEAD
DIAGNOSTIC INFORMATION - '

1. BAD HEAD OR OPEN LINE ON THE FAILING HEAD INDICATED lN MAP
2. HEAD QUT OF ADJUSTMENT OR LOOSE

USER OPTIONS -

‘Le SEE ER. NO. 0600 FOR DESCRIPTION OF HEAD MAP AND SCOPE Loops.'“ S

2. FOR HEAD ALIGNMENT PROBLEMS, RUN OPTIONAL ROUTINE 7 IN
SECTION 3 , o o

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TESY

DATE

EC NO.
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. IBN MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM .
~ DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

v‘0611 = ERROR ON READ HA, DATA (BURST) CHECK ON ONE HEAD

PROGRAM READ HA FROM ALL HEADS AND DETECTED A BURST CHECK ON ONE
THE READ HEAD MAP PRINTED OUT WILL SHOW WHICH HEAD WAS IN

HEAD.
ERROR.
HEAD.

- DIAGNOSTIC

- USER

DATE

EC NO.-

THIS ERROR SUGGESTS SOMETHING COMMON TO THE PARTICULAR

INFORMATION -

1o NO HEAD SELECT FOR THIS HEAD
2. ONE HEAD OUT OF ADJUSTMENT
3. ' LOOSE OR OPEN HEAD PLUG

4o INTERMITTENT READ ERROR ON THIS HEAD
5. BAD HEAD (R/W COIL)

l. SEE ER. NO. 0600 FOR DESCRIPTION OF HEAD MAP AND SCOPE LOOPS

OPTIONS -

2. NOTE - OPTIONAL ROUTINE A IN SECTION F68D IS

PROGRAM ATTEMPTED A RESTORE TO 00 FOLLOWED BY A TEST 1/0 AND

INTERCHANGEABILITY ROUTINE.
3. NOTE - OPTIONAL ROUTINE 7 IN SECTION F6BD IS TRACKING

ADJUSTMENT ROUTINE.

DETECTED A UNIT CHECK.

DIAGNOSTIC lNFORMATlON -

UNIT CHECK ON RETURN TN 000 SFEK

IF THIS IS THE FIRST ERROR NUMBER PRINTED, ASSUME POWER-ON SEEK

WORKED PROPERLY. PROBLEM

IS THEN RELATED TO RETURN TO 000 SEEK.
EXAMINE SENSE DATA TQ DETERMINE WHAT SET UNlT CHECK. :

1. LOOSING*ON LINE-DURING THE RECALIBRATE COMHAND.

l. TO LOOP IN ROUTINE, TURN ON SECTION SENSE SWITCH 3,

USER OPTIONS -

B8USY SEEKING.
RECALIBRATE.

. NOT BUSY ON RETURN TO 000 SEEK.

DIAGNOSTIC INFORMATION -

- 16MAY66
416146

30JUN66
416146A

l. SUSPECT NO SEEK START
2., SUSPECT SOLID SEEK READY
; '3, SOLID SELECTED FILE READY
USER OPTIONS -

- 1s TO-LOOP IN ROUTINEs TURN ON

30SEP6S
420836

©

DESCRIPTTON OF 2314 FILE DRIVE DIAGNOSTIC TEST

15FEB6S
420662

15NDV68
420664

SECTION SENSE SWITCH 3.

- 26APR69
424104

PROGRAM ATTEMPTED A RETURN TO 000 COMMAND, BUT FILE NEVER WENT o
PROGRAM FAILED TO GET BUSY BIT IN CSW ON TIO AFTER - -
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. 0707 = UNIT CHECK ON READ HA

oeoihoad

 DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

. EC NO.o 416146 416146A 420836 420662

PART N0-~ 2210323

16M AINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 svsteu
- ~ PAGE NO, - OO11A.

DESCRIPTION OF 2314 FILE DR]VE DlAGNDSTlC TEST

07C3 - HANG UP CONDITION DN RECALIARATE COMMAND

PROGRAM ATTEMPTED A RETURN TO ZERO SEEK; THE OPERATION WAS NOT <~
COMPLETED WITHIN 2 SECONDS, CAUSING A TIME OUT ERROR FROM THE
START 1/0 SUBROUTINE. UNIT CHECK WAS NOT SET. _ AR Yy

- DIAGNDSTIC INFORMATION - |
LOOKS LIKE CONTROL UNIT HANG UP CONDITION. MICRO-PROGRAM 1§ NOT aery~""

TO ENDING SEQUENCE (NO DEVICE AND CHANNEL . END SIGNAL) i
= USER UOPTIONS - S

l. USER SHOULD DO A PSW RESTARV 10 CLEAR CHANNEL AND CONTROL

UNIT,
2. 70 LOOP ON STARY [/0, TURN ON SECTION SENSE SW. O.

PROGRAM WILL LOOP ON RECALIBRATE COMMAND. -
3. TO LOOP ROUTINE, TURN ON SECTION SENSE SHIYCH 3. PROGRAM

WILL LOOP . IN THIS ROUTINE.

0704 -~ SEEK INCOMPLETE ON RECALIBRATE COMMAND

PROGRAM EXECUTED RECALIBRATE COMMAND AND ACCESS ﬁENT TO lNNER 08
OUTER CRASH sTOP. i ‘

= USER OPTIONS -
SAME AS ER. 0703.

0706 - FAILED TO RETURN TO 000 ON RECALIBRATE COMMAND

PROGRAM ATTEMPYED A RECALIBRATE COMMAND FOLLOWED av A READ HA.
THE HOME ADDRESS READ WAS NOT FOR CYLINDER ooo' HEAD oo. NO UNIT

CHECK ERRORS OCCURRED.
= DIAGNOSTIC INFORMATION ~

l. SOLID ON-LINE SIGNAL
2. CONTROL TAG LINE OR FILE BUS 6

¢

- usea OPTIONS - : . L

l« TO LOOP IN RDUTINE. TURN ON SECTION SENSE SWITCH 3.
2. TO LOOP ON RECALIBRATE START llOp TURN DN SECTION SENSE

SWITCH 0.

PROGRAM EXECUTED A RECALIBRATE COMMAND AND THEN READ HA TO CHECK -*
FOR .CYL. 000 AND UNIT CHECK WAS DETECTED ON tue READ HA conuAND,.(gw?,

~ DIAGNOSTIC INFORMATION -
NOTE - ROUTINE 6 TESTS READ HA - (ALREADY COMPLEVED) COULD BE

THAT ACCESS DETENTED AT CYLINDER MINUS §. CeC ,,tfi;!iﬁ *-*f - e

- USER OPTIONS - ’ S
SAME AS ERROR 0706 T

. ‘ T , g o L TR
DATE 16MAY66  30JUN66  30SEP66 ~ 15FEB6B  LSNOVGS  26APR6Y " PROG. 1D F6BA=%
420664 424104
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM paay now

. PAGE NO.
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST ‘ ‘

1000 = CONTROL UNIT PARITY CHECK OR HANG-UP

AN UNEXPECTED CONTROL UNIT PARITY ERROR OR HANG-UP OCCURED,
CAUSING HANG -UP CONDITION WITH CHANNEL NOT CLEARED. PROGRAM
PRINTS ERRORy CAW AND CSW.

~ DIAGNOSTIC INFORMATION -
SUGGESTS TROUBLE IS IN CONTROL UNIT.
~ USER OPTIONS -

l« TRY PSW RESTART (RESETy START, START)
THIS WILL RESTART THE PROGRAM AT THE BEGINNING OF THIS SECTION.
2. LOOK FOR ERROR IN CONTROL UNIT,

1100 - 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
AND OFF CONDITIONS. THE PARTICULAR HA READ AT THE DETENTED
CYLINDER IS ANALYZED 8Y THE PROGRAMy AND PARTICULAR ERROR
CONDITIONS ARE DEDUCED AND IDENTIFIED BY ERROR NUMBER. EACH
‘ERROR NUMBER IS ACCOMPANIED BY A SEEK MAP,

= EXAMPLE OF SEEK MAP ERROR PRINT-0UT-

#% ER 11XX UNIT CUU, ADRS. AAAAAA,

SEEK MAP -~ :
BIT POSITION-1 2 4 8 16 32 64 128
SEEK RESULTS-0K CON COF DON DOF ERR +1 XXX

(EXAMPLE SHOWS ALL POSSIBLE MAP CHARACTERS)

= DEFINITION OF MAP CHARACTERS -

le OK CAR AND DIF. CNTR. FUNCTIONED PROPERLYy THIS POSITION.
2. CON THIS B8IT ON SOLID IN CAR.
3. COF THIS BIT OFF SOLID IN CAR.
4., DON THIS BIT ON SOLID IN DIF. CNTR,
' 5. ODOF THIS BIT OFF SOLID IN DIF. CNTR,

6. ERR SOME OTHER ER. SUCH AS BURST CHECK OR CAN'T READ HA
T +1 ACCESS SEEKED TO WRONG CYL BY +1 (OVERSHOOT)

- 8. =1 ACCESS SEEKED TO WRONG CYL BY -1 (UNDERSHOOT)

~9e XXX CYL ADDRESS SEEKED - OCCURS HHEN ACCESS WENT TO

- THE WRONG CYLINDER.

. = USER OPTIONS -
le FOR SCOPE LOOP ON ERROR CONDITION TURN ON SECTION SENSE SW ~1-
RECALIBRATEy SEEK TO FIRST FAILING CYLoy RECALIBRATE, SEEK see0) '
THE RECALIBRATE CCW COMMAND CAN BE CHANGED TO A SEEK CYL 000, BY
.CHANGING COMMAND COODE -13- TO -07- OR -0B- AT LABEL -CCWS- IN F6B8
ROUTINE 1.

2, TO LOOP IN THIS ROUTINE (WITH OR WITHOUT ERRORS), TURN ON
SECTION SENSE SW 3

1100 -~ SPECIAL UNIQUE MAP

PROGRAM DETECTED ERRORS DURING TEST OF CAR AND DIFF. COUNTER.
EXAMINE MAP FOR UNIQUE PATTERNS LISTED QELGN.

= DIAGNOSTIC INFORMATION - !
ESUSPECT fNCORRECI GATED CAR OUTPUT

“jDESCRlPTlﬂN OF 2314 FILE DRIVE DIAGNOSTIC TEST

2218323
0012
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18M NAINIENANCE OIAGNOSTIC PROGRAM FOR THE 360 SYSTEN
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST

1. IF LAST two CODES IN MAP = 032 64 ,HEN lNlttAL sesx Caren 18 NGT f"'
TURNING ON. i
TQ CAR BITS 144,16y AND 64 IS FAILING. F
3. IF LASY TWO MAP CODES = OK 064 THEN THE lNlTlAL SK LﬂTCH BLUCK st
TO CAR BITS. 28432, AND 128 IS FAILING. e S

= USER OPTIONS - . it
SEE ER. 1100 FOR MAP DISCRIPTION AND SCOPE Loaps fff

1110 -~ DIFFERENCE COUNTER BIT ON OR OFF SOLID.

SEEK CHECK AND SEEK INCOMPLETE ON CYLINDER SEEK COMMAND SUGGESTS
ACCESS WENT TO INNER OR OUTER CRASH STOP, LIKE COUNTER CAN'Y COUNT
TO ZERD BECAUSE SOME DIFF. COUNTER BIT IS SOLID ON, ,

R otacuusrxc INFORMATION -

| I DIFF. CNTR. - (SOME BIT ON OR OFF SOLID)

2. SET DIFFERENCE ~ (SOLID RESET ON)

3. COUNTER ZERO - NO STOP SIGNAL TO DETENT : .

4., CAR OUTPUT BUS LINE 'ON®* — CONTROL UNIT WILL THEN COHPUTE WRONG
DIFFERENCE (ONE 'DOF* . lNDlCATES FAILING BUS LINE 6) . S

= USER OPTIONS -
'SEE ER. NO. 1100 FOR SEEK MAP DESCRIPTION AND scope Loop OPTIONS. ;

1111 - ALL DIFF. CCUNTERS GN SOLID -

GOING TO INNER CE CYLINDER ON ALL SEEKS, (DIFF. COUNTER NOT COUNT!NG
DOWN) THEREFOREy NOT GETTING COUNTER ZERO. : ;

DIAGNOSTIC INFORMATION -

1. NO SET DIFFERENCE (DIFF CNTR TRIGGERS ALL LEFT ON) L

2. SUSPECT NOT GETTING CORRECT DETENT BECAUSE OF FAILING SLOW o -
INTERMEDIATE

3. NO GATED CYL. PULSES L

4. NO FILE BUS SIGNALS AT R R

|

USER OPTIONS -

SEE ERROR 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS. =

”3’1120 = DIFFERENCE COUN!ER BIT OFF SOLID -

PROGRAM EXECUTED CYL SEEKS TO CYLINDERS 1o 2, 49 Bv 16' 329 64. AND
1284 AND ON AT LEAST ONE SEEK, ACCESS FAILED 1O NOVG’ !NDICATING
THAT THAT BIT DID NOT GEV SET ON 1IN DIFF. CNYR- I - :

" = DIAGNOSTIC INFORMATION -

. SUSPECT.

1l DIFF; COUNTER - (SOME BIT OFF SOLID)

2. COUNTER RESET ~ (SOME BIT NOT RESET ON)
3. LINE DRIVERS

. = USER OPTIONS - ﬁ
' SEE ER. NO 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS.

PR

" . DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

26APR69 “ PROG. 10
424104

.. DATE 16MAY66  30JUN66  30SEP66  1SFEB68B  1SNOV6S
EC NO. 416146  416146A 420836 420662 420664 -

" PART NO. & 2218323

-PAGE NOo

FoBA-2 .
“oot2a

- PAGE NO.

00128

e



18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | PART NO., 2218323

PAGE NO. 0013

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

1121

1130

e

ALL DIFF CNTRS OFF SOLID

PROGRAM EXECUTED SERIES OF CYLe SEEKS DESIGNED TO TESY CAR AND DIFF,
COUNTERS. - THIS ERROR SAYS ALL DIF. COUNTERS ARE OFF,

DIAGNOSTIC INFORMATION -~

le GEVVING CONSTANT DIFFERENCE RESET (MODULE SELECYED SET
CYLINDER TAG TURNS ON ALL DIFF. COUNTERS,

2. NOT GETTING SET CYLINDER

3, SOLID COUNTER ZERO (-L STOP)

4, SOLID SEY DIFFERENCE TAG

USER OPTIONS -
SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS.

CYL. ADDRESS. REG. BITS CN SOLID -

PROGRAM ATTEMPTED A SERIES OF CYLINDER SEEKS AND ACCESS DETENTED 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 YO 128 BECAUSE FIRST SEEK LATCH BLOCKS
CAR OQUTPUT TO CONTROL UNIT ON THE SECOND SEEK TO CYL. 128, CONTROL
UNIT WILL COMPUTE A DIFFERENCE BASED UPON OLD ADDRESS OF 132 (128+4) .
BECAUSE CAR-4BIT IS ON SOLID. THE SECOND ATTEMPTED SEEK TO 128 WILL
RESULT IN ACCESS MOVING BACKWARD TO 124, AND PROGRAM DECODES THIS

AS ERROR.

DIAGNOSTIC INFORMATION -

SUSPECT.
l. CAR
2. LINE DRIVERS

USER OPTIONS - :
SEE ERROR NN. 1100 FOR DESCRIPYION OF SEEK MAP AND SCOPE LOOPS.

CYL ADDRESS REG BITS OFF SOLID -

AFTER PROGRAM CHECKS THAT 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 CYL 16,
SOME CAR BIT IS PROBABLY FAILING YO TURN ON. THAT IS, THE ADDRESS
IN CAR WAS INCORRECT,

DIAGNOSTIC INFORMATION -

1. CAR - SOME BIT OFF SOLID
2. INITIAL SEEK LATCH ON SOLID

USER OPTIONS -
SEE ERROR NUMBER 1100 FOK DESCRIPTION OF SEEK MAP AND SCOPE LOOPS.
ACCESS QOVERSHOOT BY PLUS 1

A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS DETENTED
ONE CYLINDER TOO FAR ON AT LEAST 3 SEEKS,

DIAGNOSTIC INFORMATION -
1l SUSPECT NO SLOW SIGNAL
2. SUSPECT - CYLINDER PULSES FAILING

 DESCRIPTION OF 2314 FILE DRIVE DIAGNGSTVIC VEST

e e e e e
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18M MAINTENANCE DIAGNOSYIC PROGRAM FOR THE 360 SYSTEM Ce _ PART NO.
e " PAGE NO.

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

= USER OPTIONS -
SEE ERROR NO. 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE (LOOPS

1160 — ACCESS UNDERSHOT BY MINUS 1 CYLINDER

A READ HA FOLLOWING A SEEK COMMAND INDICATES THAT ACCESS DEVENTED
ONE CYLINDER TOO SHORT ON AT LEAST 3 SEEKS

- DIAGNOSTIC INFORMATION -

1. SLOW AT 3 SOLENOID PICKED SOLID.
2. CYL. TRANSDUCER ADJUSTMENT — SUGGESTS TRANSDUCER SEY TO0O HIGH

" = USER OPTIONS -
SEE ERROR NUMBER 1100 FOR DESCRIPYION OF SEEXK HAP AND SCOPE LOOPS

1190 - SCME OVHER SEEK ERROR -

PROGRAM HAS DETECTED SEEK ERRORS WHILH CANNDT BE CLASSIF!EO INTO THE
SEEK MAP CHARACTERS.

= DIAGNOSTIC INFORMATION -
1. SUSPECY HAVING TROUBLE READING HA IF ANY 'ERR? HESSAGES ARE

PRINTED IN MAP. ,
2. EXAMINE MAP AND DETAILED PRINVOUY FOR CLUES TO FAILURE

- USER OPTIONS - |
SEE ERROR NUMBER 1100 FOR DESCRIPTION OF SEEK MAP AND SCOPE LOOPS

o TG T T T NPT T T G T T e e

1201 - NO UNIT CHECK ON SEEK TO CYL 25%
SEEK INCOMPLETE IS NOT GIVING GATED ATTENTION
. = DIAGNOSTIC INFORMAYION -
600 MS SINGLE SHOT IS NOT TIMING OUT.
1202 - DID NOT GENERATE SEEK INCOMPLETE, SEEK CHECK, AND NOT READY. Sy
t PROGRAM ATTEMPTED A SEEK TO CYL 255 AND EXPECTED SEEK INCOMPLETE. f,;?j7*“
: SEEK CHECK AND NOT READY. k S
? - DIAGNUSTIC INFORMATION -
y USER SHOULD CHECK SENSE INFORMATION FOR FAILING BITS.
p) 1203 - FAILED VO GET TO CYL. 000 ON RECALIBRATE , | *;{ ;o

(SHOULD NOT FAIL HERE = THIS COMMAND woaxeo BEFORE, SECTION O
b I ROUTINE T.

1301 = SEEK INCOMPLETE DURING SINGLE CYL SEEKS

ACCESS; WENT TO INNER OR GUTER CRASH STOP. (SHOULDN'T GET THIS ERROR
EXCEPT ON INTERMITYENT FAILURES SUCH AS CYL. TRANSDUCER ADJUSTMENTS

OR DETENT ADJUSTMENT)

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TVESY

| 0O O O O O O O O U v v

2218323
0013A
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EC NO. 416146 416146A 420836 420662 . 420664 424104 o PAGE NO.

- §BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2218323
' PAGE NO. 0014
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST
1302 ~ UNIT CHECK ON CYL. SEEK QR ERROR READING HNME ADDRESS
SHOULDN'T GET THIS ERRCR EXCEPT ON INTERMITTENT TROURLE. TRY TO
CONTINUE (PRESS INTERRUPT)
NOTE. CANNOT ALWAYS DETERMINE THE YWENT TO' CYLINDER BECAUSE OF
TRUOUBLE READING HOME ADDRESS AS INDICATED BY UNIT CHECK
1303 - FAILED ON SINGLE CYLINDER SEEKS, QVERSHOOT
PROGRAM WAS ATTEMPTING TO SINGLE CYLINDER SEEK FROM CYLINDER 000,
001y 002y sesy 201y 202y 201y oes 000, THE SEQUENCE WAS BROKEN AT SO
POINT AND ERROR PRINT QUT GIVES =
le WAS AT CYL XX HD XX
2. ATTEMPTED TD SEEK TO CYL XXX HD XX
3., BUT WENT TO CYL XXX HD XX
- DIAGNOSTIC INFORMATION -
SUSPECT
1. CYL. TRANSOUCER ADJUSYMENT
- USER OPTIONS -
le TO LCOP ON ERROR, TURN ON SECTION SENSE SWITCH 1. PROGRAM LOOPS
IN SINGLE CYL. SEEKS (NO ERROR CHECKING). IF A HANG-UP OCCURS SUCH
AS INNER OR OUTER CRASH STOP, PSW RESTART WILL RESTART SECTION
2. TO LOOP IN ROUTINE. TURN ON SECTION SENSE SWITCH 3.
1304 - ERROR CN SINGLE CYL SEEKS
PROGRAM DETECTED AN INCORRECT HA DURING SINGLE CYL. SEEK ROUTINE.
ACCESS WENT TO WRONG CYLINDER., ERROR PRINTOUT INDICATES CYLINDERS
AND HEADS INVOLVED. )
~ DIAGNOSTIC INFORMATION -
le STRONGLY SUGGESTS CYL. TRANSDUCER OUT OF ADJUSTMENT, ESPECIALLY
IF ACCESS IS FAILING ONLY ON SINGLE CYL SEEKS.
, - USER DPTIONS - '
SEE ERROP 1303
1401 -~
1402 - UNTT CHECK ON CYL SEFK TO CYL 10 OR CYL 85 OR ERROR READING HA
PROGRAM ATTEMPTS A SERIES OF 50 SEEKS BETWEEN CYLINDER 10 AND 85, A
UNIT CHECK OCCURED, CAUSING THIS ERROR PRINTOUT,
- DIAGNOSTIC INFORMATION -
LOOKS LIKE INTERMITTENT SEEK TROUBLE., ACCESS PROBABLY WENT TO INNER
OR OUTER.CRASH STOP.
- USER OPTIONS -
SAME AS ERROR 1403
1403 -
-0R=- .
1404 - INCORRECT SEEK, (CYL 10 YO CYL 85 TO 10---}
’ PROGRAM WAS TESTING FOR WORSE CASE SEEKS BY ATTEMPTING TO SEEK
"BETWEEN CYL. 10 AND CYL. 85, 50 TIMES. AN INCORRECT SEEK OCCURED,
AND PRINT QUT GIVES INFORMATION ON FAILYRE. PROGRAM WILL EXECUTE A
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST
. A
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

" 1501

1502

1503
e

1504

1601

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ' SRR

DATE

EC NO.

USER

= UNIY

1

?

-RECALIBRATE- OPERATION IF CONTINUED AFTER AN ERROR,

DIAGNOSTIC INFORMATION -

l. DETENT TIMINGy ADJUSTMENT, ETC.

2. SOLID SLOW AT 3

3. CYL. TRANSDUCER ACJUSTMENY

4o INTERMITTENT CYL. PULSESy CARy DIFF CNTR,

OPTIONS -
l« 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.

CHECK ON LONG SEEK TEST OR ERROR READING HA
SHOULD NOT GET UNIT CHECK HERE EXCEPT ON INTERMITTENT FAILURES

PRESS INTERRUPT TO CONTINUE -

TURN ON SSW 1 OR 3 TO LOOP THIS ROUTINE

« ERROR ON LONG CYL. SFEK -

PROGRAM ATTEMPTED TO SEEK BETWEEN CYL 001 AND CYL 200 FOR S0 SEEKS.
AN INCORRECT SEEK (WRONG HA) WAS DETECTEDys AND PROGRAM PRINTS OUT
RELEVENT INFORMATION ‘

DIAGNOSTIC INFORMATION -

l. DEVENT (INVTERMITTENT) , CYL. TRANSDUCER, ETC. ANYTHING
SPECIFICALLY RELATED TO LONG SEEK FAILURES.

1

~ USERS OPTIONS -

UNIT

- USER

le SCOPE LOOP — TURN ON SECTION SENSE SW 1. PROGRAM WILL LOOP IN
ROUTINE, RECALIBRATE AFTER ERRORS, AND BVPASS ERROR HALTS

2. LOOP ROUTINE ~ TURN ON SECTION SENSE SW 3 -~ SAME AS ABOVE BUT
ERROR PRINTOUTS NOT BYPASSED

CHECK ON RANDOM SEEK TEST OR ERROR READING HA

THIS ERROR NUMBER SHOULD NOT OCCUR EXCEPT ON INTERMIT. FAILURES

OPTIONS -

"Le TO LOOP SEEKING BETWEEN THE °*WAS ATY CYL. AND THE *SEEK TO*

CYLey TURN ON SECTION SENSE SWITCH 1.
2. TO LOOP IN RANDOM SEEK ROUTINEs TURN ON SECTION SENSE SWITCH 3,

?

16MAY66 30JUN66 30SEP66 15FEB68 L15NOV68 . 26APR69

416146 416146A 420836 420662 420664 | 424104
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~ 1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM = ' PART NO. 2218323

. PAGE NO. 0015
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

1602 - INCORRECT SEEK DURING RANDOM SEEK TEST

- THE RANDOM SEEK ROUTINE EXECUTES A SERIES OF S00 RANDOMLY COMPUTED
CYLINDER SEEKSy READING HA AFTER EACH TO VERIFY CORRECT ACCESS
POSITION. THE SEQUENCE WAS BROKEN BECAUSE PROGRAM DETECTED A SEEK
ERROR., (UNEQUAL HA)

DIAGNOSTIC INFJRMATION -

IF THIS IS ONLY. ERROR, SUSPECT INTERMITTENT FAILURE LOOK FOR
FATLURE PATTERNS IN PRINTOUTS

USER OPYVIONS -
SEE ER. 1601

(

CONTROL UNIT HANG UP

A CONTROL UNIT FAILURE OCCURED CAUSING A CONTROL UNIT HANG UP WITH
CHANNEL NOT CLEARED - 4

2000

DIAGNOSTIC INFORMATION -

LOOKS LIKE CONTROL UNIT TROUBLE. COULD BE PARITY ERROR

- USER OPTIONS -

1. TRY RESET, START, START - THIS WILL RESTART PROGRAM AT BEGINNING
= OF THIS SECTION.
i 2. TRY TURNING ON SECTION SENSE SW -6- TO PRINT ROUTINE SUBTITLES
TO FIND OUT WHICH ROUTINE 1S CAUSING PROBLEM. THIS WILL BE LAST:
ROUTINE TITLE PRINTOUT BEFORE ERROR OCCURS. ‘

- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST =

R . /7
© DATE 16MAY66  30JUN66  30SEP66  LSFEB6B  15NDV68  26APR69 PROG. ID F6BA-#
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 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 PATVERNS ARE WRITTEN ON
CYLINDER 005 AND READ BACK FOR CPU COMPARISON, IF AN ERROR OCCURS,
A CODE CHARACTER IS PLACED IN THE HEAD MAP AY THAT HEAD POSITION.
WHEN ALL HEADS HAVE BEEN CHECKEDy AN ERROR NUMBER IS PRINTED OUT,
FOLLOWED BY THE WRITE HEAD MAP. PROGRAM STOPS TO ALLOW USER TO
EXAMINE PRINTOUT AND CHOOSE AN OPTION TO CONTINUE,

- EXAMPLE OF WRITE HEAD MAP PRINTOUTS

{ SHOWING ALL POSSIALE MAP CHARACTERS)

*% ER 21XX CUU AAAAAA

WRITE HEAD MAP =~
HFAD NUMBER ----= 00 01 02 03 04 05 06 07 08 09 10 11 ..o 18 19

WR RD RO RESULT ==-= 0K WX WU WS RN WW DS BC NX SE 0K OK oo OK 0K
HD OL WR DATA XX RD DATA XX ceeXX

CAW XeooX CSW XeooX SNS BBB...B {(STATUS AND SENSE AFTER WRITE)
CAW XeooX CSW XeooX SNS BBR...B (STATUS AND SENSE AFYER READ)

= EXPLANATION OF MAP CHARACTERS -

OK = DATA READ COMPARES WITH DATA WRITTEN AND NOV UNIT CHECK
WX = NO RECORD FOUND WITH THIS HEAD ON WRITYE RO (COULDN®T FIND HA}
WU - UNSAFE ON THIS HEAD DURING WRITE RO
WS - SER/DES CHECK WITH THIS HEAD ON WRITE RO
RN = READ DATA DID 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 YO READ RO JUST WRITTEN
SE - SOME OTHER UNIYT CHECK ON ATTEMPT TO READ RO

FOLLOWING THE HEAD MAP, SPECIFIC INFORMATION FOR EACH FAILING HEAD
IS PRINTED OUT, : S

WR DATA WAS XX {HEX)

THE RO .WRITE DATA PATTERNS USED ARE (HEX)
1. 00 (FIRST PATTERN WRITTEN) .

2. FF

3. 80

4 40

5. 20

6o 10 -

7. 08 . .
8. 04 :

9. 02

10. 01

11. 13

12 E5 (LAST PATTERN WRITTEN) SHOULD REMAIN ON WRITE TEST CYLINDER
UNTIL NEXT TEST RUN.

THE CHANNEL HILL ONLY TRANSFER 100 BYTES OF R, DATA, BUT THE CDNTROL
UNIT WILL PAD FOR 7000 BYTES TO FILL OUT RECORD.

DATA READ WAS XX ese e ‘oo XX

THE HEX PATTERN ACTUALLY READ WHEN ATTEMPTING TO VERIFY THAT DATA
WAS WRITTEN CORRECTLY.

CSW AND SENSE DATA (AFTER WRITE AND AFTéR READ)

THE CSW IS PRINTED IN HEX
- THE SENSE DATA 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 ' '

16MAY66 30JUNGG6 30SEP66 15FEBGS 15N0OV68 26APR69
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1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM | '
~ DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

= USER QPTIONS -

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. (SI0 SEQUENCE = SEEK HHy SEARCH=-HA, WRITE RO
2. TO LOOP IN ROUTINE, WRITING R O WITH ALL TWENTY HEADS WITHOUT

CHECKING FOR ERRORSy TURN ON SECTION SENSE SWITCH 1.,
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 -

le 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 OLD XX DATA PATTERN
ON CYL 005

- USER OPTIONS ~ (SEE ERROR NO. 2100 FOR DESCRIPTION DF WRITE HEAD MAP AND

SCOPE LOOPS.

2102 = UNSAFE ON ALL HEADS

PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH ALL HEADS BUT DETECTED
UNSAFE CONDITION ON ALL HEADS. THE RO RECORD INVOLVED IS SHOWN AS

. PART OF ERROR PRINTOUTS.
= DIAGNOSTIC INFORMATION -

WRITE UNSAFE - (SEE MAINTENANCE MANUAL)
~ USER OPTIONS ~-

SEE ERe NO. 2100 FOR DESCRIPYION OF WRITE HEAD MAP AND SCOPE LOOPS.

2103 - BURST CHECKS ON ALL HEADS

PROGRAM ATTEMPTED TQ WRITE RO RECORDS WITH ALL HEADS AND DETECTED

BURST CHECKS ERRORS ON ALL HEADSe PRINT OUT INCLUDES HEAD. MAP AND

RO- YEST RECORD
= DIAGNOSTIC INFORMATION ~

le FAULTY WRITE DRIVER (CAUSING BURST CHECKS WHEN ATTEMPTING TO
READ BACK)

2. WRITE DATA A AND B8 AT BASE PLATE.

3, SUSPECT SERIALIZER IN CONTROL UNIT (THIS IS THE FIRST ATTEMPT
WRITE IN THIS TEST.) _ i

= USER OPTIONS -~

H

SEE‘ERROR NO 2100 FOR DESCRIPTION OF WRITE HEAD MAP AND SCOPE LOOPS.

2104 ~ NO RECORD FOUND ON ALL HEADS = (READ RO)

j DESCk!PF!ON OF 2314 FILE DRIVE DIAGNOSTIC TEST
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18R MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM i,;j

" DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

PROGRAM ATTEMPTED TO WRITE RO RECORDS WITH ALL HEADS. WHEN

ATTEMPTING TO READ THE RECORDS BACK (READ RD). NRF OCCURTED ON ALL ;- 

HEADS
= DIAGNOSTIC INFORMATION -

NO RECORD FOUND INDICATES NO DATA GfTYlNG YO S/70 IN CONTROL UNIT,.
HOWEVERy WE WERE ABLE TO READ HA BEFORE (MAYBE READ RO COMMAND NOT

WORKING)
- USER OPTIONS. ‘

SEE ERROR NO. 2100 FOR DESCRIPTION OF HEAD MAP AND SCOPE LOOPS.
’A'ZIOS - 20 NO RECORD FOUNDS ON SEARCH HA-
- DIAGNOSYIC INFORMATION -

PROGRAM ‘CAN'T FIND HOME ADDRESS OR CYLINDER S
HOME ADDRESSES MAY BE MISSING

‘= USER OPTIONS -

SEE ERROR 2100

 rT2l06 = READ DATA NOT EQUAL WRITE DATA ON ALL HEADS

PART NO.

PAGE NOo.

LCOKS LIKE NOT ACTUALLY WRITINGy THEREFOREy RO DATA THAT WAS ON THE o

DISC WILL NOT BE DESTROYED. AFVTER WRITING IS COMPLETED, PROGRAM
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 192959609y 110,13,14417,18, INDICATES °A' SIDE WRITE ORIVER,
HEADS 093949798911412515,16419 *B¢ SIDE DRIVER)

- USER OPTIONS -

SEE ERROR 2100 FOR READ HEAD MAP AND SCOPE LOOPS

| 2107 - SER/DES CHECKS ON ALL HEADS
INDICATES CONTROL UNIT PROBLEM

- DIAGNOSTIC INFORMATION -

' SER/DES IN CONTROL UNIT

- USER OPTIONS - ' : \
SEE ERROR NUMBER 2100 FOR MAP DESCRIPTION AND SCOPE LDOPS

. 2108 - WRITE ERROR ON ONE HEAD
PROGRAM WENT FHROUGH WRITE TEST, WRITING RO RECORDS FROM ALL HEADS.

SOME ERROR OCCURED ON ONE HEAD WHILE ALL OTHER HEADS WROTE
CORRECTLY., HEAD MAP SHOULD SHOW WHICH HEAD -AND IYPE OF ERRDR.

= DIAGNOSTIC INFORMATION -
1. ALL HEADS READ HA OK (IF THIS IS ONLY ERROR TYPEOUT)

2. TROUBLE MUST BE IN WRITE OR ERASE COIL IN FA!LING HEAD (BAD

DESCRIPTION OF 2314 FILE DR!VE DIAGNOSTIC TEST

~ DATE 16MAY66  30JUN66 30SEP66 15FEB6S 15N0OV6a 26APR69
. EC NO. 416146 416146A - 420836 420662 420664 = 424104
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USER

1

2112 - TIME

USER

2113 - UNIT

" 2201 - uNIT

1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST.

" 2110 = MORE .THAN ONE HEAD WITH WRITE ERRORS

2 PART NOo
~ PAGE NO.

HEAD) OR LINES FROM THAT HEAD (WRITE ONLY)
-3¢ POSSIBLE INTERMITTENT WRITE OR READ TROUBLE OR DISC SURFACE HITH
THIS HEAD AT CYL 005

‘~ usen OPTIONS -

SEE ERROR NO. ZIOO FOR WRITE HEAD MAP DESCRIPTIDN AND SCOPE LOOPS

- TWO OR MORE BURST cuetns OR NO. RECe FOUNDS.
= DIAGNOSTIC INFORMATION -

DATA CLOCKING IN CONTROL UNIT

f;lel = CAN'T READ CORRECT HA AFTER TRY TO SEEK TO CYL, 5

(THIS SHOULDN®T HAPPEN HERE ~ READ HA HAS BEEN TESTED AND SEEK HAS
BEEN TESTED)
EITHER NO HA ON CYL 005 OR INTERMITTENT READ OR SEEK.

OPTIONS -

PRESS INTERRUPTy PROGRAM WILL RETRY IN ATTEMPT TO GET HA AY CYL.
005,

OUT ON SEEK HHy SEARCH HA, WR, RO

"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
OPTIONS -

-DETERMINE IF CONTROL UNIT IS HUNG UP IN A LOOP, THIS LOOP SHOULD
INDICATE ERROR

SEE ERROR 2100 FOR SCOPE LOOP OPTUONS

CHECK ON SEEK TO CYL. 005 AND READ HA

(THIS SHOULDN'T HAPPEN AT THIS POINT IN PROGRAM)

" SEEK AND READ HA WERE CHECKED IN SECTIONS O AND 1.
RERUN TEST FROM BEGINNING (F6B0)

CHECK CN MULTI - TRACK OPERATION

PROGRAM NAS TEST!NG HEAD ADVANCE BY ATTEMPTING
A MULTI-TRACK READ HA. UNIT CHECK OCCURED, GIVING THIS ERROR
NUMBER. : :

3 ]~ D!AGNOSTIC INFORMATICON -
: v Ny
EXAMINE CSW DATA TO DETERMINE WHERE CHAIN WAS BROKEN

= USER OPTIONS -

ON
2.
ON

OESCRlPTlON OF

1  EC NO.

| 1.

 DATE 16MAY66
416146

LOOP ON SIO - TURN ON SECTION SENSE SWITCH 0.
MULTI--TRACK READ CHAIN.

LOOP ON ERROR, TURN ON SECTION SENSE SW l. PROGRAM WILL LOOP
MULTI-TRACT OPERATION (WITH ERROR PRINTOUTS) :

PROGRAM WILL LOOP

2314 FILE DRIVE DIAGNOSTIC TEST

30JUNG6
416146A

30SEP66
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15FEBGE
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26APR69
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" PART NO. 2218323

1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM - ’ 2
| 4 . - _ PAGE NO. ~ 00L7A

DESCRIPTION OF 2314 FllEvDRlVE DIAGNOSTIC TEST

4

3, TO LCOP ON COMPLETE ROUTINE. TURN ON SECTION SENSE SW 3. =

2202 ~ HAR ADVANCE FATILURE

HOME ADDRESSES READ ON THE MULT!PLE*IRACK READ HOME ADDRESS WERE
INCORRECT.

— DIAGNQGSTIC INFORMATION -

HAR ADV. MAP XX XX  eee XX XX L o . :
THE HAR ADVANCE MAP INDICATES THE HOME ADDRESSES THAT WERE READ sl ' , w
(HH PORTION ONLY) S , C .
SUSPECT -

l« HAR AC ADVANCE
2. HAR ADVANCE SIGNAL
3. HAR CARD

" _ USER OPTIONS -
SAME AS ERROR 2201

FAILED TO SELECT HEAD 19

2301

PROGRAM WAS ATTEMPTING TO SET UP FOR CHECKING eno OF CYLINDER BUT '?fjj“ R
COULD NOT GET HEAD 19 SELECTED. R

.~ DIAGNOSITC INFORMATION -
MUST BE INTERMIT. ERROR BECAUSE HEAD SELECT uas Tesreo IN RDUTINE
6, SECTION O. READ HA FROM ALL HEADS.
RERUN TEST STARTING WITH .'6BA.

-~ UNIT CHECK WITH NOT END OF CYLINDER

CHAIN WAS BROKEN ON SET UP FOR CHECKING END OF CVL, SUSPECT ST
INTERMITTENT ERROR.

- = USERS OPTIONS - ©

SEE 2301

2303 - NO END OF CYLINDER

WHEN HEAD ADVANCED FROM HEAD 19 TO HEAD 20, NO END OF CYL. uAs
GENERATED, S '

- DIAGNOSTIC INFORMATION -

SUSPECT END OF CYL. *AND* CIRCUIT

" = USERS OPTIONS -

TURN ON SECTION SENSE SﬂlTCH 0 TO LOOP ON S 1100  PROGRAM WILL lOUP:?*”
THE COMMAND CHAIN CAUSING THE ERROR. : -

2304

NO HEAD ADVANCE
SEE 2303 FOR DESCRIPTION OF OPERATION
- DIAGNOSTIC INFORMATION - | | S
SUSPECT NO HAR ADVANCE (FROM HEAD 19 TO;HEAD 200
" - USER OPTIONS = = | -
ﬁDESCRlPTlON OF 2314 FILE ORIVE DIAGNOSTIC TEST

S G
PROG. 1D F6BA=#
PAGE NO.  0017A
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I8M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM e L PART NO,

. PAGE NO.
 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 BYTES WERE WRITTEN — OR OVER RUN IS NOT
WORKING. 9000 BYTES SHOULD NOT BE WRITTEN UNLESS DISK IS RUNNING
VERY SLOW.
3202 - DISK RPM 1S BELOW SPEC.
DISK ROTATION SHOULD BE 2400 RPM.
TOLERANCE AT 1 PERCENT SAYS ANY RPM LOWER THAN 2376 IS BELOW SPEC.
CHECK - BELT SLIPPING
. BRAKE DRAG
SPINDLE BEARINGS, ETC.
3301 - CC 1 ON TEST 1/0
DO NOT HAVE UNIT CHECK, DIV. END, 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 YOU
~ FOLLOWED DIRECTIONS IN REF.A.
-
- DIAGNOSTIC INFORMATION -
SUSPECT SWITCH EFFECTIVE LATCH HOLDING FILE IN DISABLE CONDITION,
DETFRMINE CAUSE OF NDT READY OR NOT ON LINE.
1.  TURN SECTION SENSE SWITCH 1 ON TO LOOP ON ERROR.
3304 - UNIT CHECK ON POWER OFF TEST. '
PROGRAM 1S LOOKING FOR UNIT CHECK WHEN USER TURNS FILE DRIVE MOTOR
OFF PER REF. A
SUSPECT USER DID NOT TURN DRIVE SWITCH OFF-ON WITH-IN THE ONE
MINUTE TIME LIMIT, OR DID NOT LEAVE PROCESSOR RUNNING WHILE TURNING
DRIVE OFF-ON,
3305 - FAILED ON POWER UP SEEK TO CYL. 00. DURING POWER OFF-ON TEST, PROGRAM
DETECTED THAT ACCESS DID NOT POWER UP SEEK TO CYL 00. PROGRAM PRINTS
HA FROM CYLINDER ACCESS WENT TO.
3501 - CONDITION CODE O, 2o OR 3 ON START 1/0 AFTER DISK DRIVE STOP BUTTON
PRESSED.
(DID YOU POWER DOWN PER REFERENCE D)
3502 = UNIT CHECK OFF OR WRONG SENSE WITH CONDITION CODE 1 ON START 1/0 (DISK
" DRIVE STOPPED)
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ‘
. DATE 16MAY66  30JUN66  30SEP66  1SFEB68  1SNOV6B  26APR69 PROG. 1D
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| DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

. 3a01

* 3A02 -'ERROR ON READING DATA (PHASE 2)

.- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ;
" DATE 16MAY66  30JUN66  30SEP66  LSFER6S  15NOV6S  26APR69

_18M NAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM —  PART ND.

" PAGE NO.

SHOULD HAVE INTERVENTION REQUIRED ONLY.

3503 -~ CONDITION CODE Oy 29 OR 3 ON YEST - 1/0 AFTER POWER UP,
3504 — UNIT CHECK CR NO DEVICE END AFTER POWER UP AT DISK DRIVE
3505 - WRONG SENSE ON POWER UP -
PRCGRAM EXPECTS INTERVENTION REQUIRED,
READY AND ON-LINE.
3601 - FAILED TO HOLD ENABLE CONDITION ’
PROGRAM. DETECTED UNIT CHECK OR HRONG SENSE INFORMATION WHILE TESTING
METER OUT CIRCUITS.
METER OUT SHOULD HOLD DEVICE IN THE ENABLE CONDITION EVEN THOUGH
_ METER SWITCH IS IN DISABLE POSITION.
3901 ~ ERROR OCCURED WHILE USING SPECIAL ROUTINE 9y WRITE HDME ADDRESS ON ANV
- SELECTED -CYLINDER
o TRY AGAIN OR RUN Fé610
~ ERRGCR ON FORMATTING (PHASE 1)

THE PROGRAM IS WRITING A 7000 BYTE RECORD ~0- WITH DATA
CONSISTING OF RANDOM DATA IN CORE STORAGE. THIS DATA IS
WRITTEN WITH A READ RACK CHECK CN ALL TRACKS OF CYLINDER S
AND 195 . THE ERROR -PRINT OUT WILL OCCUR IF A UNIT CHECK
IS DETECTED. (EXAMINE CSW AND SENSE BYTES VO DETERMINE THE ERROR)

SUSPECT—-- L
L. A BURST (DATA) CHECK ON THE READ BACK CHECK VERIFY OPERATION.
2. INTERRMITTENT WRITE DRIVER OR READ AMPLIFIER, L

OPTIONS—--~

1. PROGRAM WILL AUTOMATICALLY RETRY THE SEQUENCE OF COMMANDS
UNTIL THEY PERFORM CORRECTLY.

2+ —~PSW- RESTART WILL START OVER WITH PHASE 1 (WRITE PORTION).

THE PROGRAM 1S READING THE DATA THAYT WAS WRITTEN IN PHASE 1.
THIS DATA WAS PRABABLY WRITTEN ON ANOTHER FILE DRIVE. SO
WHEN AN ERROR IS DETECTED (EXAMINE CSW AND SENSE FOR

ERROR INFORMATION) USER SHOULD LOOK AT THE RECORD —-1D~

THAT IS PRINTED OUT FOR THE HEAD NUMBER.,

POSSIBLY THIS HEAD IS OUT OF ALIGNMENT OR THE HEAD THAY HRDTE
THE DATA WAS OUT OF ALIGNMENT,

CONTINUE SO AS TO DETERMINE IF THE FAILURE 1S,

REASONABLY SOLID OR WAS JUST INTERRMITTENT.

USER SHOULD MOVE THE DISK PACK AND ADDRESS PLUG VO

ANOTHER DRIVE AND OBSERVE IF A FAILURE OCCURS. et
IF NO FAILURE. THE HEAD IS OUT OF ALIGNMENT ON THE PREVIOUS DR!VE'

IF THIS DRIVE ALSO FAILS ON THE SAME HEAD,THE HEAD ‘
IS OUT OF ALIGNMENT ON THE DRIVE THAT WAS USED TO WRITE THE DATA,

 SUSPECT=---
1. HEAD OUT OF AL IGNMENT,
2+ INTERRVMITTENT ERROR ~ READ AMPLIFIER,

OPTICNS—~-~

1. CONTINUE YO DETERMINE FREQUENCY OF ERRORS : : )

2. MOVE DISK AND ADDRESS PLUG TO ANOTHER DRIVE o R
TO DETERMINE IF THAT WILL FAlLo S

EC NO. 416146 416146A 4208136 420662 420664 = 424104
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- DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST
© DATE 16MAY66  30JUN66  30SEP66  LSFEB6B  L5NOV6S
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM |  PART NO. 2218323 ¢
PAGE NO. 0019 ¢

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST ¢
N

3

4.3 REFERENCE STATEMENTS

REF. Ao CHECKING POWER DOWN OF FILE WHILE CPU IS RUNNING AND SELECTING FILE.,

1o DO NOT STOP CPU FROM RUNNING.

2o 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 AND 3.

REFs Do CHECKING READY TO NOT READY WITH FILE STARY - STOP SWITCH.

1. PRESS CPU STOP BUTTON '

2+ TURN FILE DRIVE SWITCH TO 'STOP®

3. (ON MOD 304 ROTARY 'F*' MUST BE SET TO O

‘44 PRESS CPU START

5. PRESS INTERRUPT . '

6. VISUALLY CHECK THAT. NETER DOES NOT RUN WITH DISK DRIVE STOPPED.

REF. E.

NOTE - IF 2 CH SW IS 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.

REFs Fo CHECKING INYERLOCK STATUS OF DEV!CE METER SWITCH WHILE CPU IS IN RUN
STATE

‘1o (ON MOD 30, ROTARY F MUST BE SET 7O 0)

2+ PRESS INTERRUPT TO START PROGRAM,

3¢ WHILE FILE IS SEEKINGy CHANGE FILE METER SWITCH !0 DISABLE FOR SEVERAL
SECONDS VTHEN RETURN TO ENABLE STATUS.

4e IF FILE STOPS SEEKING WHEN SWITCH IS TURNED TO DlSABLE' METER

INTERLOCK IS FAILING
AT THE END OF 50 SEEKSy ROUTINE TERMINATES AUTOMATICALLY.

V]
26APR69 PROG. ID F6BA~-*
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM ‘ ' PART NO.

) : PAGE NO. 0019A

DESCRIPTION OF 2314 FILE CRIVE DIAGNOSTIC TVESY

REFe Go OPERATING PROCEDURES FOR TRACKING ADJUSTMENT ROUTINE,

t. PROGRAM SEEKS TO CYL 073 AND HALTS, WAITING FOR USER YO PREPARE
FOR ADJUSTING HEADS.
2. PRESS INTERRUPT BUTTON. PRCGRAM BEGINS B8Y SELECYING HEAD 1
AND CPU RUNNING WITH CONTINOUS READ GATE ON,
3. ADJUST HEAD 1 PER INSTRUCYIONS IN MAINTENANCE MANUAL, (PAGE 4.24)
4, TO ADVANCE TO NEXT HEAD, PRESS INTERRUPT BUTTON.
HEAD NUMBER PRINTS OUT AND CPU HALTS,,
PRESS INTERRUPT AGAIN AND CPU STARTS RUNNING WITH CONTINOUS READ
© " GATE AND HEAD 2 SELECTED. '
" §o HEADS ARE SELECTED IN THE FOLLOWING ORDER-
SIDE A (132959699 eae ) SIDE B (053449798 ooz !}
6. WHEN ALL HEADS HAVE BEEN ADJUSTED, PROGRAM EXECUTES 10 SEEKS
AFTER WHICH ADJUSTMENTS CAN BE RECHECKED.
7. TURN OFF SSW 10 TO EXIT THIS ROUTINE.

REF, He NUMBER OF DRIVES.LOC XXXX. y
THIS MESSAGE IS PRINTED ONLY IF ROUTINE 11 OF PROGRAM 68D 1S i
SELECTED TO RUN. THE MESSAGE ASKS THE CE TO ENTER THE NUMBER OF ;
2314 DRIVES ATYACHED YO THE CPU IN A PREDETERMINED CORE LOCATION, 5
THE CE THEN ENTERS THE NUMBER VIA THE CONSOLE TYPEWRITER AND i
PRESSES INTERRUPT TO EXECUTE THE ROUTINE. THE FOLLOWING FORMAY .
MUST BE USED BY THE CE TO ENTER THE DATA-- '
THE PROGRAM TYPES-~-

' REF H-NUMBER OF DRIVES.LOC XXXXe |
. CE ANSWERS BY TYPING--
i EA«XXXXe01,0Y
WHERE
XXXX= ADDRESS OF YTHE CORE LOCATION YO BE MODIFIED BY THE CE.
Y = NUMBER OF PHYSICAL DRIVES ATVTACHED. THIS NUMBER MUST
s BE BETWEEN 1 AMD 9. THE PROGRAM ASSUMES 9 IF THAT CORE
LOCATION IS NOV MODIFIED.
EA s='ENTER DATA MESSAGE®' PROVIDED BY DMAB. FOR OTHER
MONITORSy USE APPROPRIATE METHODS OF MODIFYING CORE,
|
DESCRIPTION QF 2314 FILE DRIVE DIAGNOSTIC TEST :
‘ R I A 14

DATE 16MAY66 30JUN66 30SEP6S L5FEB6S 15N0Ve8 26APRH9 AR PROG. ID F6BA-*
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18M MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM o PART NO. 2218323

PAGE NO. 0020
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TESY

5 COMMENTS
Se)! DETAILED DESCRIPTION OF PROGRAM ROUTINES
SECTION -=F6BA--

ROUTINE 1. TEST CHANNEL.,
THIS ROUTINE WILL EXECUTE THE TEST CHANNEL INSTRUCTION TO CHECK
THAT THE CHANNEL 1S FREE AND AVAILABLE BEFORE ANY OTHER [-0
COMMANDS ARE EXECUTED.

ROUTINE 2, TEST 1/0.

THIS ROUTINE WILL EXECUTE A TESTY 1/D TO DETERM!NE THE STATUS OF
THE ACCESS. IF PROGRAM RECEIVES CONDITVION CODE -0~ ON TEST 1/0,
THEN THE DEVICE 'IS READY AND AVAILABLE, IF CONDITION CODE IS -1-
AND UNIT CHECK IS ON IN CSWy THEN THE ROUTINE WILL ISSUE A SENSE
COMMAND AND EXAMINE THE SENSE BYTES FOR UNUSUAL CONDITIONS,
CONDITIONS CHECKED--

N SELECT LOCKS

FILES ON-LINE

READY (DETENTED AT SOME CYLINDER)

ROUTIEN 3, NO-OP.
THIS ROUTINE WILL EXECUTE A NO-OPERATION COMMAND. THIS IS THE
FIRST =START I1/0- INSTRUCTION THAT IS EXECUTED AND WILL USE A NOP
CCW. THIS COMMAND SHOULD GO THROUGH THE 2841 INITIAL SELECTION
"SEQUENCE, THE INITIAL STATUS PRESENTATION AND THE ENDING
PROCEDURE, MODULE SELECT AND HEAD SELECT ARE THE ONLY FILE LINES
ACTIVATED.
'NOP --- IS AN IMMEDIATED COMMAND
CONDITIONS CHECKED-~- ’ )
START 1/0 COMMAND SEQUENCE ‘
2314 INITIAL SELECTION AND ENDING PROCEDURFE

ROUTINE 44 SENSE 1/0.
THIS ROUTINE WILL PERFORM A SENSE 1-0 OPERATION. THIS CHECKS :THAY
WE CAN TRANSFER DATA FROM THE 2314 TO THE CHANNEL AND PROCESSOR.
THE PROGRAM WILL REQUEST THAT -6- BYTES BE SENT,
CONDITIONS CHECKED--
NDATA TRANSFER FROM 2314 TO PROCESSOR

ROUTINE 5, COMMAND EXIT.
THIS ROUTINE WILL PERFORM THE FOLLOWING FILE COMMANDS 7O CHECK
THAT THEY CAN BE EXECUTED WITHOUT THE CONTROL UNIT -HANGING UP-,
NO CHECK 1S MADE TO DETERMINE IF THE COMMANDS FUNCTIONED

PROPERLY. THE ONLY THING EXPECTED IS THAT THE CONTROL UNIT AND
FILE BECOME AVAILABLE (CC O ON TIO) WITHIN 2 SECONDS AFTER GIVING
THE COMMAND. .
CONDITICONS CHECKED-~

CONTROL UNIT HANG-UPS

SET DIFFERENCE

ATTENTION FROM FILE DRIVE
COMMANDS USED--

READ HOME ADDRESS

CONTROL HEAD SEEK

CONTROL CYLINDER SEEK

RECALIBRATE

ROUTINE 64 READ HEAD MAP. ’
THIS RDUT!NE H!LL CONSTRUCT A MAP USING EACH HEAD FROM 00 YO 09.

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST.

P
DATE - 16MAY66  30JUN6G6 30SEP6S 1SFEB6SE 15NOV68 26APRG9 PROG. 1D F6BA-%*
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IBM MAINTENANCE DIAGNCSTIC PROGRAM FOR THE 360 SYSTEM : PART NO.

PAGE NO.

DESCRIPTION OF 2314 FILE ORIVE OIAGNOSTIC TESY

THE RESULT OF A REAC HOME ADDRESS IS CODED AND STOREDL IN A MAP
{ARRAY), AFTER THE MAP IS CONSTRUCTED (ALL HEADS USED), THE
PROGRAM DETERMINES IF AN ERROR OCCURRED AND IF SO ATTEMPTS TO
BREAK THE ERROR DOWN INTO LOGICAL AREAS. THE MAP IS PRINTED OUY
IF ANY ERRORS ARE DETECTED ALONG WITH AN APPROPRIATE ERROR
NUMBER.
EQUIPMENT CHECKED--

READ AMPLIFIER

HEAD ADRS REG

HAR OECODE

HEAD SELECTION

READ HEAD

DATA TRANSFER

SOME BUS AND TAG LINES

ROUTINE 79 RECALIBRATE

SECTION

THIS ROUTINE WILL EXECUTE THE RECALIBRATE COMMAND AND CHECK FOR
THE FOLLOWING---ACCESS IS OPERATIVE WHILE CARRIAGE IS IN MOVION-
THE DETENT IS BEING PULLED (LUOSS OF READYiI-SEEK COMPLETE
AFTER RECEIVING DEVICE END, YTHE ROUYINE WILL PERFOR¥ A READ HOME
ADDRESS TD CHECK THE CARRIAGE PUSITION AFTER RECALIBRATE,
CIRCUITS CHECKED--

ADDRESS BUS 6

CONTROL TAG

DETENY LATCH

ON LINE

300 MS INHIBIY

~-F688--

ROUTINE 1y DIFFEREMNCE COUNTER AND CAR.

THES ROUTINE Wil PERFORM SEVERAL COMMAND CHAINS OF THE TYPE--
"RECAL i BRATF
CONTROL CYLINDER SEEK
READ HOME ADDRESS
BY USING DIFFERENT [UMBINAVIONS OF CYLINDERS MALFUNCTIONS IN THE
DIFFERENCE COUNTER, LVLINDER ADDRESS REGISTER, INITIAL SEEK
LATCH, AND COUNTER DECODE LOGIT CAN BE ANALYZIED AS TO THE CAUSE
OF THE FAILURE. A SEEK HEAD MAP 1S PRINVED IF AN ERROR IS
DEVECTED.
DIFFERENCE CNTR
CAR
BUS LINES
" DIFF CNYR CECODE
INITIAL SEEK LATCH
. DETENTY

ROUTINE 2y SEEK INCOMPLETE.

THIS ROUTINE WILL PERFORM A SEEK YO CYLINDER 255 TO FORCE ACCESS
CARRIAGE TO GO TO INNER POSIVIVE STOP. THE CONTROL UNIT SHOULD
INDICATE THAT THE FILE HAS LOST READYy SEEK CHECK, AND SEEK
INCOMPLETE. AFTER THE CORRECT STATUS HAS BEEN RECEIVED, THE
PROGRAM WILL PERFDRM A RESTORE AND CHECK THAT 1T FUNCTIONED
CORRECTLY.

RDUT!NE 3y SEQUENTIAL INCREMENT/DECREMENT SEEK.

DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST

DATE
EC NO.

THIS ROUTINE CHECKS THE CYLINDER AND DETENT TRANSDUCER
ADJUSTMENTS BY PERFORMING SEQUENTIAL SEEK COMMANDS AND CHECKING
CORRECT POSITION BY READING HOME ADDRESS. EACH SEEK COMMAND WILL
SEEK TO THE NEXY HIGHER CYLINDER. SUCH AS, CYLINDER 1, 2y 3, 4,
seey ETCe THIS IS ALSO CHECKED IN THE REVERSE DIRECTION. IF THE
USER 1S USING THE CE DISK PACK, WHEN THE PROGRAM SEEKS TO ONE OF
THE ALIGNMENT CYLINDERS (719 72y 739 T4y 759 1174 118,

*
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tan MAINTENANCE ‘CIAGNOST IC Paosnan FOR THE 360 svsreu Lo . PART NO. 2218323
LT : PAGE NO, 0021
DESCR!PTION OF 2314 FILE anve DIAGNOSTIC TEST .

AND 119) AND TRIES TO READ HA. IF AN ERROR IS DETECTED (NRF.
BURST CHK) THE CYLINDER CCMPARE WILL BE BYPASSEDO,
CIRCUITS CHECKED--

CYLINDER AND DETENT TRANSODUCER

ROUTINE 4y WORST CASE ACTUATOR.
THIS ROUTINE WILL CONTINOUSLY SEEK BETHEEN CYLINDER 000 AND
2y 4y 69 134.31y 664 70, 769 BOy AND 201 RESPECTIVELY FOR 50
SEEKSe THIS IS A STRESS TEST ON THE ACTUATOR AND FAILURES WILL
SHOW UP AS OVERSHQOTS BY 1 OR MORE CYLINDERS,
COMPONENTS CHECKED--
FORWARD SOLENOID
INTERMEDIATE, SLOW, AND STOP

ROUTINE S, NOT USED

ROUYINE 64 RANDOM SEEKS.
THIS ROUTINE WILL PERFCRM CONTINOUS RANDOM SEEKS FOR
APPROXIMATELY 500 CYLINDERS. AFTER DEVENTING AT EACH RANDOM
CYLINDERy THE HOME. ADDRESS IS READ WITH A RANDOM HEAD YO CHECK
ACCESS LOCATION. THE POWER RESIDUE METHOD IS USED TO GENERATE
Py RANDOM NUMBERS, THE INITIAL STARTVING ‘NUMBER INTO THE RANDOM
IR GENERATOR IS ALSO RANDOMIZED. BY USING A PROGRAM COUNTER TO WAIT
P ' FOR THE FIRST BYTE VO TRANSFER IN A -~ RECALIBRATEs READ HA CHAIN,
THIS COUNTER IS USED AS THE STARTING NUMBER.

' SECTION  ~=F6RC--

ROUTINE 1, WRITE TEST.
THIS ROUTINE WILL CCNSTRUCT A MAP USING EACH HEAD FROM 00 TO 19,
THE RESULTS OF A WRITE RECORD O FOLLOWED BY READ RECORD 0 ARE
CODED AND STORED IN A MAP (ARRAY). AFTER THE MAP IS CONSTRUCTED
(ALL HEADS USED, THE PROGRAM DETERMINES IF AN ERROR OCCURRED AND
IF SO ATTEMPTS TO BREAK THE FATLURE INTO A LOGICAL AREA. THE MAP
IS 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 2314, BUT THE DAYTA LENGTH IN THE R-0 COUNT 1S
7100 BYTES. SO THE 2314 WILL WRITE AND READ BACK A FULL TRACK
RECORD. | :
RECORD O DATA PATTERNS-=-=--
HE X~

00

FF

80

40

20 °

10

08

o
s

ROOM HAS BEEN PROVIDED FOR PATTERN EXPANSION
Ay . EQUIPMENT CHECKED--
P » WRITE DRIVER
Rt ERASE DRIVER
HEADS
DATA TRANSFER '
SOME BUS ¢ TAG LINES

E%J‘ . ROUTINE 2y HAR AC ADVANCE e
DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST
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DESCRIPTION OF 2314 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 NEXT
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.

SECYION

i
!
H
;

e et i e e

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 AND HEAD WERE SELECTED. THEN TWO
CHAINED READ HOME ADDRESS COMMANDS, WITH MUTIPLE TRACK BIT ON FOR
SECOND COMMAND, ARE EXECUTED. THIS SHOULD FORCE HAR TO ADVANCE
FROM HEAD 19 TO HEAD 20 THUS TURNEING ON END OF CYLINDER

~~F6BD-—

ROUTINE 1, END OF NORMAL TEST.

THIS ROUTINE WILL GENERATE AN END OF NORMAL TEST MESSAGE IF SSW
6y PRINT ROUTINE TITLES. CHECKS SECTION SENSE SWITCHES 9 THROUGH
12 TO DETERMINE WHICH IF ANY OPTIONAL ROUTINES SHOULD BE RUN. IF
SECTION SENSE SWITCH -9- IS ON, ROUTINE 1 WILL PASS CONTROL YO
ROUTINES 2 TO 6. IF SECTION SENSE SWITCH -10- IS ON, ROUTINE 1
WILL PASS CONTROL TO ROUTINE 7. IF SECTION SENSE

SWITCH -12- 1S ONy ROUTINE 1 WILL PASS CONTROL TO ROUTINE 9. IF
IF SECTION SENSE SWITCH -13- IS ONy ROUTINE 1 WILL PASS CONTROL
TC ROUTINE A . IF ONE OF THE OPTIONAL ROUTINES IS REQUESTED VIA

DM, THEN THIS ROUTINE IS NOT RUN.

ROUTINE 2, DISK RPM (OPTIONAL)

THIS ROUTINE IS DESIGNED TO TYEST FILE RUYTATION SPEED.
CALCULATIONS . ARE BASED ON A WRITE TIME OF 400 NANO-SECONDS 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 BYTES WROTE,
THIS TOTAL NUMBER OF BYTES IS THEN CONVERTED YO

RPM. THIS CALCULAYED RPM IS THEN CHECKED
FOR A TOLERANCE LIiMIT AND THE RESULTS ARE PRINTED OUV. NO CHECK
IS MADE FOR A DRIVE BEING VOO FAST SINCE TH!S CONDITION IS HIGHLV

IMPROBABLE.

ROUTINE 3, POWER OFF-ON, CPU RUNNING (OPTIONAL)

THIS ROUTINE CHECKS THE CAPABILITY OF A FILE DRIVE YO BE PO“ERED
DOWN AND POWERED UP WHILE THE CPU IS ATTEMPTING TO COMMUNICATE
WITH IT. ALSO POWER-UP SEEK TO CYLINDER 00,HEAD 00 IS CHECKED,
REF~A- 1S PRINTED, OIRECTING USER TO INSTRUCTIONS IN THE REF,.
SECTION OF THE MANUAL (SECTION 4.3) ‘
REF ~A~ 1-D0O NOY STOP CPU FROM RUNNING

2-PRESS DISK DRIVE STOP-STARY BUTTON TO STOP DISK DRIVE

MOTOR
3—-PRESS DISK DRIVE STGP-STARY BUTTON TO START DISK DRIVE

MOTOR
PROGRAM WILL AUTOMATICALLY PROCEED UPON RECEIVING COND CODE O ON

TEST 1/0 AFTER DISK DRIVE BECONES READY. PROGRAM WILL READ HA AND

VERIFY POWER-UP SEQUENCE.

ROUTINE S, POWER OFF/ON STATUS (OPTIONAL)

REFERENCES ~D- AND ~E- ARE PRINTED DIRECTING USER TO OPERATING
INSTRUCTIONS IN THE REF. SECTION OF THIS DOCUMENT. (SECTION 4.3)

THIS ROUTINE WILL CHECK INTERVENTION REQUIRED AND NOT-READY TO
READY STATUS VIA THE FILE START/STOP SWITCH.

REF -0~
1-WHEN THE CPU GOES INTO THE WAIT STATE PERFORM THE

DESCRIPTION OF 2314 FILE ORIVE DlAGNﬁSYlC TEST
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" 1BM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM B " pamt MO

" DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST

'”--»‘, FOLLOWING==

ROUTINE 8, NOT USED

fbﬁtérfig
EC(NO.?@%

PAGE NO.

2=PRESS THE CPU STOP KEY
3-PRESS DISK START/STOP KEY TO STOP DISK DRIVE MOTOR. (ON

L MOD 30 MAKE SURE ROTARY F IS SET TO -0-.)

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. (ONb
MOD 30 MAKE SURE ROTARY F IS SET 7O -0-.) ,
4~AFTER FILE BECOMES READY-DEPRESS CPU START KEY, THEN .
DEPRESS INTERRUPT KEY.

ROUTINE WILL NOW CHECK THAY FILE HAS BECOME READY.

ROUT(NE 6y METER INTERLOCK (OPTIONAL)

REFERENCE ~F- PRINTS OUT DIRECTING USER TO OPERATING INSTRUCTIONS
IN THE REF, SECTION OF THIS MANUAL. {(SECTION 4.3) THIS ROUTINE
WILL CHECK THE INTERLCCK STATUS OF DEVICE METER SWITCH WHILE CPU
IS IN RUN STATE. IF THE CPU METER IS RUNNINGs AND THE CPU IS
COMMUNICATING WITH THE FILE ~= TURNING THE FILE METER SWITCH TO
DISABLE SHOULD HAVE NO EFFECT ON THE FILE METER.
REF -F- DEV CUU
1-AFTER PRINTING IHIS MESSAGE THE CPU WILL ENTER THE WAIY
STATE.
2=-SINCE THE UBJECTIVE IS TO CHANGE THE FILE METER SWITCH
WHILE THE CPU IS RUNNING, PERFORM THE FOLLOWING. (ON MOD
30 MAKE SURE ROTARY F [§ SET TO -0-.)
3-DEPRESS INTERRUPT KEY 7O START PROGRAM
4=WHILE FILE IS SEEKING, CHANGE FILE METER SWITCH TO
NDISABLE FOR SEVERAL SECONDS-THEN RETURN TO ENABLE
POSITION.
IF METER INTERLOCK FATLS, THEN WHEN METER SWITCH IS SEY TO
DISABLE THE FILE DROPS ON-LINE AND THE CPU CAN NOY COMMUNICATE
WITH THE FILE.

“aourlNE Ty TRACK ING ADJUSTMENT

REF -G= PRINTS OUT DIRECTING USER TO OPERATING INSTRUCTIONS IN
THE RFFERENCE SECTION OF THIS WRITEUP. (SECTION 443) THIS ROUTINE
1S DESIGNED TO ASSIST THE FIELD ENGINEER IN MAKING THE TRACKING :
ADJUSTMENT AS OQUTLINED IN THE FIELD ENGINEERING MAINTVTENCE MANUAL.
AFTER ALL READ/WRITE HEADS HAVE BEEN ALIGNED TO CYLINDER 73, THE -
PROGRAM CAUSES 10 SEEKS TO CYLINDERS 201 AND 000 AFTER WHICH
ALIGNMENT CAN BE RECHECKED. SECTION SENSE SWITCH 10 IN THE ON
CONDITION 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 SELECTEDy ACCORDING TO THE
.. FOLLOWING SEQUENCE, BY ACTIVATING EXTERNAL INTERRUPT, ly 2¢ 5¢ 6y
99 10y 139 149 17y 19:16915912911¢8¢7¢4+3,0. THIS
SEQUENCE WILL FACILITATE ADJUSTMENT BY SEPARATING THE HEADS
ACCORDING TO THEIR TERMINAL BLOCK LDCAT!ON. SECTION SENSE SWITCH
‘10‘ MUST BE =-0ON-- TO LOOP.

ROUTINE 99 WRITE HCME' ADDRESSES ON ANY ONE CYLINDER.

THIS ROUTINE WILL WRITE HOME ADDRESSES ON ANY DESIRED CYLINDER.
THE CYLINDER ARGUMENT IS SET-UP BY THE USER VIA THE GENERAL
PURPOSE REGISTER ~1=. THE LOW ORDER BYTE OF REGISTER 1 CONTAINS

IPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST
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" IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM S, j:" . . PART NO., 2218323
e PAGE NO.  0022A
DESCRIPTION OF 2314 FILE CRIVE DIAGNOSTIC TEST . : R

-THE CYLINDER TO BE USED BY THE ROUTINE., THE CONTENTS Or REGISTER
1 CAN BE CHANGED AFTER A PSW RESTART TO ALTER THE CYLINDER BEING
USED, - : .
ROUTINE CHECKS THE CYLINDER TO DETERMINE IF ITS AN ALIGNMENT
CYLINDER. [F SO THEN A WARNING MESSAGE 1S PRINTED,
TO RUN ROUTINE---

-REQUEST THAT DM RUN ROUTINF 9 IN SECTION F6BD OR

-TURN ON SECTYION SENSE SWITCH 12 AND RUN SECTION F6BD,
YO EXIT ROUTINE--

PRESS EXTERNAL INTERRUFT
HOME ADDRESSES WRITTEN ARE READ BACK AND CHECKED

ROUTINE A o INTERCHANGEABILITY BETWEEN FILES

THIS ROUTINE PROVIDES A PROCEDURE FOR CHECKING THE READ/WRITE
INTERCHANGEADILITY BETWEEN THE -2314 FILE MODULFS. THE ROUTINE
1S ORGANIZED IN --2-- PHASES. '

PHASE 1 -~

THIS PHASE WRITES A TO000 CHARACTER RECORD O DATA RECORD
WITH ALL HEADS ON CYLINDERS 5 AND 195, AFTER EACH RECORD
IS WRITTEN,y IT 1S 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

j : ENTERED. PHASE 1 CAN BE RE-ENTERED ON A PSW RESTART IN

; ' . ORDER TO RE-FORMAY THE CYLINDERS ON ANOTHER DRIVE.

PHASE 2 --

THIS PHASE READS THE RECORD O DATA AND CHECKS FOR BURST R T ’
CHECK AND NO RECGRD FOUND ERRORS. THE PROGRAM WILL S R .
CONTINUOUSLY READ WITH ALL HEADS ON CYLINDERS S AND 195.

" AFTER THE USER IS SATISFIED THAT THE PROGRAM CAN READ
THE DATA OFF 3JF VYHIS FILE DRIVE, HE SHOULD POWER DOWN

; : . THE FILE AND MOVE THE PACK AND THE MODULE ADDRESS PLUG

: ' TO ANOTHER FILE DRIVE AND POWER IT UP WITH THE FORMATTYED

PACK AND SAME ADGRESS PLUG. THE PROGRAM WILL SENSE A

POWER OFF CONDITION AND WAIT 'IN A YIO LOOP FOR ANOTHER

DRIVE WITH THE SAME ADORESS TO POWER UP.

USING THIS TECHNIQUE, THE USER CAN FORMAT A PACK ON
A DRIVE AND THEN DETERMINE IF THE OTHER DRIVES CAN READ
ITe THEN HE CAN FORMAT THE PACK ON ANOTHER DRIVE,

P S W RESTART WILL FORMAT PACK,

TO RUN ROUTINE--- ' L R
~REQUEST THAT DM RUN ROUTINE 10 IN SECTION F6BD. LTy e e e
OrR L D T O
-TURN ON SECTION SENSE SWITCH 13 AND RUN SECTION e
F6BD.

TO EXIT ROUTINE---
TURN SECTION SENSE SWITCH -13- OFF

OR
EXTERNAL INTERRUPT.

ROUTINE B8 4 CHECK LOGGING OF PHYS DR ADDRESS IN SNS BYTE &

THIS ROUTINE WILL CHECK YHE SETTING OF THE PHYSICAL DRIVE ADORESS IN
SENSE BYTE 4. .

YHE PROGRAM WILL RECUEST THE OPERATOR YO INSERT PLUG X IN PHYSICAL
DRIVE A (X BEING THE DEVICE PORTION OF THE UDT ENTRY)e. THE PROGRAM
WILL WAIT 40 SECONDS FOR THE OPERATOR YO PERFORM THIS OPERATION IF L
THE DRIVE IS NOY READY., [IF THE DRIVE IS RFADYy THE PROGRAM WILL PRO-

DESCRIPTION OF 2314 FILE DRIVE DIAGNOSTIC TEST | TR
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IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM
~ DESCRIPTION OF 2314 FILE ORIVE DIAGNOSTIC TEST

CEED ON A DEVICE END FROM THE UDT ADDRESS, AFTER THE PLUG HAS BEEN
CHANGEDy THE PROGRAM WILL SENSE THE DEVICE AND COMPARE SENSE BYTE 4
FOR" THE ADDRESS EXPECTED FOR PHYSJCAL DRIVE A, THIS PRODCESS WILL BE
REPEATED FOR DRIVES B THROUGH J. SENSE BYTE 4 EXPECTED (X MEANS

NOY CHECKED),

SENSE BYTE 4 PHYSICAL DRIVE

-
>
LITOMMOoOO®D>

. COMMON SUBROUTINES

l. SENSE 1/0.
’ THES SUBROUTINE !S USED BY MDST ROUTINES TO GET FOUR —4- SENSE
BYTES OF ACCESS STATUS. AFTER THE SUBROUTINE HAS DONE THE START

1/0 ANC CHECKED THE SENSE COMMAND HAS BEEN ACCEPRTED, IT WILL WAIT
IN 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 COOE 2.

2« START 1/0.

({CHANNEL COMMAND WORDS)., BEFORE THE START 1/0 IS EXECUTED, THE

* SUBROUTINE PERFORMS A TEST 1/0 TO CHECK THAT THE ACCESS IS
AVAILABLE (COND CODE 0)¢ PROGRAM THEN SETS UP THE CAW, DOES A
START 1/0 AND CHECKS THAT THE COMMAND WAS ACCEPTED. THE ~WAIT~
SUBROUTINE 1S 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 MESSAGEy THE CAWy CSWy AND/OR SENSE INFORMATION.
THE ROUTINE ALSO PROVIDES FOR PRINTING A BLANK LINE AS A
SEPARATOR, WILL GET THE SENSE BYTES, STOP AFTER PRINTING ERRDRv
RETURN TO PROGRAM VIA A OPTIONAL REGy AND/OR EXIT TO NEXT
ROUTINE. : .

“oescnxptxou OF 2314. FILE DRIVE DIAGNOSTIC TEST
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18N MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM B

6. APPENDIX

6.1 CHAN“EL.STATUS WORDS DEVICE AND CHANNEL
STATUS BIT BREAKDOWN IN HEX

CSW eoo YY YY ...
80 ---PROGRAM-CONTROLLED INTERRUPY
40 ---INCORRECY LENGTH
20 --=-PROGRAM CHECK
10 =---PROTECTION CHECK
.~ 08 =---CHANNEL DATA CHECK
04 —-—-CHANNEL CONTROL CHECK
02 —--INTERFACE CONTROL cnecx
01 ---CHAINING CHECK
80 ~--ATTENTION
40 ---STATUS MODIFIER
20 ---CONTROL UNIT END
10 ---BUSY
08 ---CHANNEL END
04 ——-DEVICE END
02 ---UNIT CHEFCK
01 --~UNIT EXCEPTION

By 6s2 SENSE BYTES RECEIVED ON A SENSE 1/0 CONMAND
' B1T BREAKDOWN I[N BINARY

SNS 00000000 00000000 00000000 01000000

‘.‘..‘.. .’“..‘.. ..‘..‘.. .....“.

COMMAND REJECTe®ec¥ee oo¥oo®eo ce¥eo®¥eo oo¥eo®* SEEK INCOHPLEYE‘

INTERVENTION REQ'D¥.ectee co¥ee¥oo se¥se¥es oo®. o *NOT USED

AUS OUT PARITYee¥ee eo¥eetue eokec®es oo®. END OF CYLINDER . =

" EQUIPMENT CHECKo*40e se®coetse co¥es®as oo¥*. PACK CHANGE
. (BURST) DATA CHECK®,, o:¥so¥es se¥ea®ee o« *NOT USED
c"ANNELIzal‘ OVER RUN....-*.C*.I ..‘.O*.. .‘UNSAFE

-_V«‘ TRACK CONDITION CHECK. oo®..%.. eu¥eo®.. oON-LINE

SEEK CHECK so%ao%.s so¥ee®as BUSY
’ ee¥e ¥y OO*.C*.G
DATA CHECK IN COUNT FIELDo¥eo¥ee oo%eoa®*oNOT USED
TRACK OVERFLOW#*..%.s <o%.4*NOT USED
INVALIC SEQUENCE.%*.o oo*e2314 ALU CHECK :
NO RECORD FOUND*.. +.*NOT USED

L]

FILE PROTECTED.. ..SER!ALIZER/DESER[AL!ZER CHECK 1

MISSING ADDRESS MARKERS, oNOT USED
OVERFLOW INCOMPLETE <UNSAFE

SNS BYTE 4 00000000 DRIVE
: 00000001  DRIVE
00000010  DRIVE
00000011  DRIVE
€C000100 DRIVE
00000101  DRIVE
00000110  DRIVE
€0000111  DRIVE
00001000  DRIVE
00001111  DRIVE CANNOT BE DETERMINED

LITOTMOOD»
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2316 DATA INTEGRITY TEST #%% F6BE—¢ 33% 4 2 2316 DATA INTEGRITY TEST &% FGBE-% %%
g o
TABLE OF CONTENTS 1. PURPOSE
PAGE g 3 1.1 INTENT
1. PURPOSE THIS IS A DIAGNOSTIC TEST PROGRAM TO AID IN DETERMINING WHETHER OR
' g 3 NOT TRACKS OF DATA ON A 2316 DISK PACK CAN BE READ WITHOUT ERRORS.
l'l lNTENr .BO.'.........'.......O.‘..O‘O..OQOIA
122 BRIEF DESCRIPTION cocecocecccescencoscseeseOlA 3 3 1.2 BRIEF DESCRIPTION
2. PREREQUISITES THIS PROGRAM OUTIPUTS INFORMATION TO BE USED IN DETERMINING THE
STATE OF DATA OR POSSIBLE DISK DAMAGE ON A 2316 DISK PACK. NO
2.1 PROGRAM REQUIREMENTS ccececececcccsconcssOlA g 3 WRITING DR MOVING OF PACK
2.2 EQUIPMENT REQUIREMENTS cocescscescecsecssOlA DATA WILL BE DONE. EVERY RECORD ON A P&CK WILL BE BURST CHECKED
L AND THE RESULTS SORTED AND LOGGED FOR SUBSEGUENT PRINTOUT. THE 2314
3. USE PROCEDURE 341 3 DRIVES THAT WILL TEST THE 2316 PACKS MUST BE OPERATING CORRECTLY
AND DEFINED IN MONITORS UDT.
3.1 PROGRAM LOADING cescesccevccovonsevcoesssD2
3.2 RUNNING THE PROGRAM cecececccecscssoscscscd2 O 2
3,3 SENSE SWITCH OPTIONSceveccccccesconcceses024 #3% NOTE *%%
3.4 HALTS '......l.......‘...".‘.....0......03
3.5 PROGRAM TERMINATION ceccecsccecccceccccse03 8] b ] DISK SURFACE DAMAGE IN AREAS OF A PACK NOT FORMATTED WITH DATA
WILL NOT BE DETECTED BY THIS PROGRAM.
4, PRINTOUTS . PACKS FORMATTED WITH FFF1 WILL EXHIBIT ERRORS ON C.E. CYLINDERS.
3 3 DISREGARD THESE ERRORS.
4.1 NORMAL OPERATOR MESSAGES eccccecossescceo03
4e2 ERROR MESSAGE FORMATeececoeccocccsescecncse03h , 2. PREREQUISITE .
4.3 REFERENCE STATEMENTS eceececccccceccccossslb 34 3
4.4 ERROR NUMBER DESCRIPTIONS ecceececcoccossce04A s 2.1 PROGRAM REQUIREMENTS
5. COMMENTS NN ] THIS TEST MUST BE RUN WITH ONE OF THE FOLLOWING DIAGNOSTIC
NONTTORS
Sc¢1 DESCRIPTION OF COMMON SUBROUTINES oooeeee05A
5.2 DESCRIPTION OF SECTION SUBROUTINESeecoeeoae06 0 3 DMAL
DMAS
6. APPENDIX DMK
0 3 DME
6.1 CHANNEL STATUS WORD BYTE CHART eceececeeese06A D44
6.2 SENSE BYTE CHART {BYTES 0 1 2 3) ececceee07
a 3 2.2 EQUIPMENT REQUIREMENTS
-CPU WITH STANDARD INSTRUCTION SET COMPLETELY OPERATIVE
a | ~SELECTOR OF MULTIPLEXOR CHANNEL
~HARD COPY DUTPUT DEVICE .
. ~METHOD OF LOADING PROGRAM
3 ] -2314 WITH AT LEAST 1 DRIVE COMPLETELY OPERATIVE
-ONE OR MORE 2316 DISK PACKS
0 9
] b |
g |
O 3
a 3
a 3
a b §
e 3
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|
3. USE PROCEDURE 3.3 SENSE SWITCH OPTIONS
3.1 PROGRAM LOADING 0|2 THE SECTION SENSE SWITCHES ARE BYTES FOUR THROUGH SEVEN IN 3
THE SECTION PREFACE PORTION OF THE PROGRAM. EACH BIT IS
PROGRAM LDADING IS STANDARD - VIA DIAGNOSTIC MOMITOR AS USED AS A SEPARATE SWITCH. THEY ARE CONSIDERED 'OFF® WHEN A
DESCRIBED BY THE USERS GUIDE. 0] 3 ZERD IS STORED, AND 'ON* WHEN A ONE IS STORED IN THE b )
THE UDT TYPE CODE ENTRY FOR THIS PROGRAM IS 6A. APPROPRIATE BIT POSITION. :
(SR THE SECTION SENSE SWITCHES ARE SET TO ZERO AS EACH SECTION b I
3.2  RUNNING THE PROGRAM IS READ IN. ANY SENSE SWITCHES WHICH SHOULD BE 'ON' DURING F
A PARTICULAR SECTION MAY BE TURNED *ON' DURING EXECUTION OF ]
THE PROGRAM WILL ATTEMPT TO RUN ON ANY UDT DEFINED 2314 DRIVE THAT ol 2 THAT SECTION VIA THE CONSOLE CONTROLS AS DESCRIBED IN THE h I
INTERRUPTS THE CPU AFTER THE PROGRAM 1S LOADED. TO START VHE DM USER'S GUIDEs, OR BY STORING THE APPROPRIATE BITS IN THE ;
PROGRAM TESTING A PACK SIMPLY PLACE THE PACK ON A DRIVE AND TURN STORAGE LOCATIONS LISTED BELOW. IF A PERMANENT *TURN ON°® i
THE POWER SWITCH ®ON' OR REMOVE AND REPLACE THE MODULE IDENTIFIER 12 OF ANY SWITCH IS DESIRED:; IT MAY BE DONE WITH A REP CARD b I
PLUG ON THE PARTICULAR DRIVE (DRIVES MUST BE DEFINED IN UDV)e WITH APPROPRIATE PUNCHES.
WHEN THE PROGRAM HAS COMPLETED THE TESTING OF A PACK, THE TEST :
RESULT MESSAGES ARE OUTPUT. 0is NOTE —— DM SWITCH 20 *ON® WILL PUT THE SYSTEX INTO A b ]
+55 NOTE s+ WAIT STATE AFTER A SECTION IS LOADED SD THAT
ala ANY SENSE SWITCHES NEEDED CAN BE TURNED ®ON® 3
IF THE MACHINE CONFIGURATION IS A 2844 OR A 2314 2~CHANMEL BEFORE THE SECTION ACTUALLY RUNS.
SWITCH IN A 2-CPU ENVIRONMENT, AND IF THE CUSTOMER CONTINUES THE SENSE SHW
ITCHES SHOWN BELOW ARE IN THE SENSE SW1TCH BYTES OF
;gcﬁugagxegningggkxégg ::ss guunxns ON THE OTHER CPUy CUSTOMER 31 THE RESPECTIVE SECTION PREFACES. THE CHARACTER X REPRESENTS THE b
PACK CHANGE INTER Y BE TAKEN BY DM UNLESS THE 2844 OR THE RELOCATION FACTOR CONTAINED IN REGISTER 15 DURING RUN TIME. THE
ING IN THE *MULTITAGGED® MODE. t |3 THE SWITCH BITS ARE ZERD WHEN OFF, AND ONE WHEN ON. N
. 1
~ I SENSE I 1 BYTE s
< b ¢ 1 SWo I FUNCTION 1 AND p )
1 = 1 1 BIT
1 1
o1s I O 1 OFF—PROCEED NORMALLY 1 X004 3
1 1 ON —LOOP ON START 1/0 1 0
1 1
J 3 1 1 1 OFF--PROCEED NORMALLY 1 X004 3
I I ON --LOOP ON HARDWARE ERROR 11
- I 1
1 I 5 1 OFF——STOP ON HARDWARE ERRORS 1 X004 ?
1 I ON —BYPASS SOME HALTS (ERRORS OTHER THAN DATA CHECKy I &
1 1 DATA CHECK IN COUNT FIELD OR MISSING ADDRESS MARK 1
N B | 1 1 THESE ERRORS WILL BE ACCOMPANIED BY NOS. E001-E003 1 g |
I 1 AND E101 AND E104) ;
- 1 i
AN B | I 9 1 OFF—PRINT SENSE BYTES IN BINARY 1 X005 b
I I ON —PRINT SENSE BYTES IN HEX 11
I 1
e N B | I 10 I OFF--DO NOT MOVE ACCESS AFTER DATA ERROR 1 X005 |
1 1 ON —-MOVE ACCESS AFTER DATA ERROR 1 2
I —1
A B | I 11 1 OFF—-PROCEED NORMALLY I X005 )
1 1 ON —HALT ON ERROR (DATA CHECK, DATA CHECK IN COUNT 1 3
1 1 FIELD OR MISSING ADDRESS MARKER) 1
AN B 1 I b 4
I 12 1 OFF~—PROCEED NORMALLY 1 X005
1 I ON ——LOOP ON ERROR TRACK. (DATA CHECK DATA CHECK IN 1 4
0l 1 1 COUNT FIELD, MISSING ADDRESS MARK) 1 3
I 1 ,
1 132 1 OFF—-DO NOT LOOP ON FE SPECIFIED TRACK ADDRESS 1 X005
0  { 1 1 ON -—-LOOP ON CE SPECIFIED TRACK ADDRESS 1 5 3
1 1 1
I 14 1 ODFF-—PROCEED NORMALLY 1 %005 ,
O b 4 1 1 ON —-HALT AN HARD TRACK DATA ERROR (10 OUT OF 10) I 6 b S
I 1 :
0 : { b
0 b 3
2316 DATA INTEGRITY TEST ##% F6BE-% a4 2316 DATA INTEGRITY TEST #%& FG6BE-# #%&
DATE 10NOV6 15FEB6S ) PROG.1D F6BE-% " ~
; . y DATE 10NOV6  1SFEB6S PROG. 1D F6BE-% b 4
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2316 DATA INTEGRITY TEST #o#% F6BE-% #8% g | C 2316 DATA INTEGRITY TEST #%% F6BE~* %%3% J
s ) D J
3.4 HALTS 4.2 ERROR MESSAGE FORMATS
3.3.1  NORMAL ol o )
~LINE 1
THE PROGRAM WILL TYPE OUT 'READY A PACK', THEN LOOP
WAITING FOR A 2314 DEVICE END INTERRUPT. THE PROGRAM g 8 *SDO  S$SSSSS RR LLLLLL Cuwy b
WILL RUN ON THE DEVICES THAT ARE UDT DEFINED AND PRESENT : :
SUCH INTERRUPTS., #SDO — STANDARD LINE TITLE FOR DM SVC X *DO?Y :
O 2 S-S ~ SECTION NUMBER AND VERSION )
3.3.2 ABNORMAL R~R =~ ROUTINE NUMBER ;
L-L - STORAGE ADDRESS ;
ALL ABNORMAL HALTS ARE ACCOMPANIED BY AN ERROR NUMBER AND Q 3 CUU <~ CHANNEL CONTROL UNIT AND DEVICE ADDRESS 3 ¢
OR MESSAGE. THESE ARE DESCRIBED BELOW UNDER ERROR NUMBER OF FILE. :
DESCRIPTIONS. ;
o113 -LINE 2- b
3.5 PROGRAM TERMINATION 3
ERROR NUMBER XYNN  ~OR- ERROR MESSAGE . H
THIS PROGRAM WILL NOT TERMINATE BY ITSELF. GPERATOR INTERVENTION O ) ¢ 3
IS REQUIRED FOR PROGRAM TERMINATION WHICH IS ACCOMPLISHED BY X ~ UNITS CHARACTER OF SECTION NUMBER i
DEPRESSING THE EXTERNAL INTERRUPT KEY. MONITOR MUST BE \{ ~ ROUTINE NUMBER f
RELOADED TD RUN FURTHER DIAGNOSTIC SECTIONS AFTER F6BE TERMINATES. O 3 NN = NUMBER OF THE ERROR WITHIN ROUTINE I
THIS 1S TO PREVENT ANY SUBSEQUENT DIAGNOSTIC SECTION FROM .
INADVERTENTLY RUNNING ON A CUSTOMER PACK AND DESTROYING GOOD DATA. o 3 -LINE 3- 3 i
b3
4. PRINTOUTS CAW OOAAAAAA ;
: 0 3 A-A ~ ADDRESS OF CCW CHAIN b
4.1 NORMAL OPERATOR MESSAGES ¥
s ~LINE 4&- s
4.1.1 READY PACK OR POP ID PLUG. ] 3 b
CSW KK AAAAAA XX YY CCCC g
THIS MESSAGE IS PRINTED OUT AT THE BEGINNING OF F6BE AND §
AT ANY OTHER TIME THAT THE DEVICE QUEUE IS EMPTY OR A ) 3 KK ~ STORAGE PROTECT KEY b I
PSW RESTART OCCURS. A-A -~ ADDRESS OF NEXT CCW IF CHAIN HAD NOT !
BROKEN !
. 0 3 XX - DEVICE STATUS (DR*ED TOGETHER) 3 ¢
YY -~ CHANNEL STATUS :
C-C - RESIDUAL COUNT ;
A IR | )
~LINE 5= :
SNS BBBBBBBB BB3BBBSB BBBBBBBB BBBBBBBB BBBS BBBSB
ol 2
B-B - SENSE BYTES IN BINARY, BITS O TO 7 FOR
0  { 6 BYTES OF SENSE (0 TO 5) 3
~0OR- :
0 ¢ 3
SNS XX XX XX XX (SECTION SNS SW 9 :ON') 4
0 4 XX ~ SENSE BYTES IN HEXADECIMAL ?
—LAST LINE- 3
0] 3 3
HLT SSSSS RR PPPPPPPPPPPPPPPP
0 ) S-S ~ SECTION NUMBER AND VERSION b ]
RR - ROUTINE NUMBER
P-P - OLD SUPERVISOR PSW
0 D 3
THIS IS THE MONITOR HALT { HLT) MESSAGE.
THE USER CAN AT THIS TIME SET SENSE
8] 0 SWITCHES FOR LOOPING AND PERFORM OTHER : b |
USER OPTIONS. TO PROCEED EITHER PRESS
CONSOLE INTERRUPT DR USE CE INPUT MESSAGE
0 0 '8! IF APPLICABLE. 3
. ) O A }
2316 DATA INTEGRITY TEST =%2% FHBE~% *%% 2316 DATA INTEGRITY TEST =*%xx FOBE-~% ®¥3
DATE 10NOV6  1SFEB6S PROG. ID F 6BE~% - ' DATE 10NOV6  15FEB6S PROG, ID F6BE-¢ ?
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2316 DATA INTEGRITY TEST #%% F6BE~* #%% (s B+ 2316 DATA INTEGRITY TEST #%% F6BE-* ess b I
i
oo )
4e3 REFERENCE STATEMENTS ERROR NUMBER DESCRIPTIONS :
REF A - ENTER A VALID 2314 TEST TRACK 01 3 4.3.1 HARDWARE ERRORS DETECTED IN SUBROUTINES J
THIS MESSAGE 1S PRINTED OUT AFTER THE PROGRAM HONORS THE TURNNING ~ CONDITION CODE 1 ON SENSE 1/0
ON OF SENSE SWITCH 13 TO LOOP ON A SPECIFIC TRACK. THE METHODS OF 04112 - ]
ENTERING SUCH INFORMATION DEPEND ON THE MONITOR IN USE AND ARE PROGRAM SETECTED UNIT CHECK ON A SENSE 1/0 IN THE SENSE 1/0
LISTED BELOW. SUBROUTINE. TEST I/0 AND START 1/0 HAVE ALREADY BEEN TESTED.
0 3 SHOULD NOT GET THIS ERROR EXCEPT ON INTERMITTENT FAILURES. THE )
METHOD 1 - MONITORS THAT DD NOT HAVE THE DEFINE CE INPUT MESSAGE SECTION AND ROUTINE BEING EXECUTED WHEN ERROR OCCURED 1S PRINTED
{ DY MESSAGE). WITH ERROR NUMBER. EXAMINE ACCUMULATED STATUS DATA IN CSW FOR
INTO THE STORAGE LOCATIONS INDICATED, ENTER THE FOLLOWING BYTES =~ O 3 CLUES TO FAILURES. b
LOCATION X103  STORE CYLINDER BYTE (HEX 00 — CA)
X107  STORE HEAD BYTE {HEX 00 - 13} 1 3 )
~ CONDITIDN CODE 2 ON SENSE 1/0. !
WHERE X IS DETERMINED BY THE CONTENTS OF BASE REGISTER 15 - i
(U ¢ PROGRAM EXECUTED A SENSE 1/0 AND GOT A BUSY CONDITION. )
X = 1 FOR DMA4 AND DMK PRINTOUT GIVES SECTION AND ROUTINE BEING EXECUTED WHEN THIS ERROR :
X = 2 FOR DMAB WITH SYSTEMS LESS THAN 32K OCCURED.
X = 3 FOR DMA8 WITH SYSTEMS 32K OR GREATER I ¢ J)
X = 5 FOR DME ;
23 - CONDITION CODE 3 ON SENSE 1/0 :
METHOD 2 - USE THE 'DEFINE CE INPUT MESSAGE' PROVIDED BY DME G 13 ' J
CONDITION CODE 3 (NOT OPERATIGNAL) ON START I/0 WITH A SENSE COMMAND
EXAMPLE
0| 3 J
DEPRESS *REQUEST® AND TYPE ON THE TYPWRITER — s 4.3.2 HARDWARE ERRORS DETECTED 8Y TEST ROUTINES s
DSSS.0CC.OHH/B (EOB) g 2 £001 )
OrR D.OCC.OHH/B (EOB)
X START 1/0 INSTRUCTION ACCEPTED BUT ND INTERRUPT RECEIVED AFTER
WHERE SSS 1S THE SECTION ID NUMBER g b ¢ 10 SECONDS. PROGRAM ABORTS THE RUN ON THAT ONE DRIVE. THIS ERROR 3
CC IS THE CYLINDER BYTE (HEX 00 — CA) USUALLY INDICATES CONTROL UNIT OR FILE HARDWARE PROBLEMS.
HH IS THE HEAD BYTE (HEX 00 - 13)
312 £002 3
METHOD 3 — USE THE *ENTER DATA MESSAGE' PROVIDED BY DMAS .
A TEST 1/0 INDICATED THAT THE DEVICE WAS AVAILABLE BUT A
EXAMPLE (A I 4 SUCCESSIVE START 1/0 INSTRUCTION TO BURST CHECK A TRACK WAS NOT 3
: ACCEPTED. PROGRAM RETRIES FOR 5 SECONDS THEN ABORTS THE RUN ON THAT 5
DEPRESS 'REQUEST' AND TYPE ON THE TYPWRITER - ol 1 ONE DRIVE IF THE ERROR PERSISTS. 3
£.000103.01.CC/ (EOB) - E003 :
E.000107.01.HH/B (EDB) ;
112 A TEST 1/0 INSTRUCTION TO A DEVICE INDICATED THAT THE DEVICE WAS b B
WHERE CC 1S THE CYLINDER BYTE (HEX 00 ~ CA) UNEXPECTEDLY UNAVAILABLE. THE PROGRAM RETRIES FOR 5 SECONDS THEN
HH IS THE HEAD BYTE {HEX 00 = 13) als ABORTS THE RUN ON THAT ONE DRIVE IF THE ERROR PERSISTS. 3
NOTE- BASE REGISTER 15 IS ADDED TO THE DISPLACEMENT INDICATED IN E101
THE €' VERB BY DMAE.
a b 4 PROGRAM DETECTED SENSE INFORMATION AFTER BURST CHECKING A TRACK 3
THE TEST TRACK INFORMATION IS ALWAYS STORED INTO OPERAND 1 OF THE OTHER THAN DATA CHECK, DATA CHECK IN COUNT FIELD GR MISSING :
SECTION. ADDRESS MARK., CHECKING CONTINUES TO NEXT TRACK. TRACK NOT ;
a 2 LOGGED. THIS ERROR USUALLY INDICATES CONTROL UNIT OR FILE b S
HARDWARE PROBLEMS. ’ :
.ol T
- i
a1z T
ol 3
oz ?
a|oe T
2316 DATA INTEGRITY TEST #3% FOBE~% 3% 2316 DATA INTEGRITY TEST =##% F6BE-® %xx
DATE 10NOV6  15FEB68 PROG. 1D F6BE~* o o 10NOV6  15FEB6S PROG.ID F6BE~# 3
EC NO. 422906 420662 PAGE NO. 0004 422906 $20662 PAGE ND. oooaa/,f
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2316 DATA INTEGRITY TEST

2316 DATA INTEGRITY TEST

DATE
EC NO.

%% F6BE~% %k

E104

BURST CHECK CCW CHAIN COMPLETED WITHOUT A UNIT CHECK. PROGRAM
ABORTS THE RUN ON THAT ONE DRIVE. THIS ERROR USUALLY INDICATES
CONTROL UNIT OR FILE HARDWARE PROBLEMS.

BECAUSE THE FILE MASK OF THE CCW CHAIN TO BURSY CHECK A TRACK IS

SET TO INHIBIT HEAD SEEKS AND THE LAST COW COMMANDS ARE READ CKD M/T
AND A TIC BACK TO THE READ CKD, A START 1/0 WITH THIS CHAIN SHOULD
ALWAYS TERMINATE WITH tUNIT CHECK'. IF YFILE PROTECT' OR 'FILE
PROTECT® OR 'FILE PROTECT® AND °OVERFLOW INCOMPLEYE' ARE THE ONLY
SENSE BITS 'ON*', THE CCW CHAIN HAS EXECUTED CORRECTLY AND FOUND

NO DATA ERRORS,

*5% FGRE-% =%

10NDVE
422906

15FEB68
420662

PART NO.
PAGE NO.

PROG.ID
PAGE NO.

2267757
0005
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0005
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2316 DATA INTEGRITY TEST »%% F4BE-% us%

S« COMMENTS

5.1 SECTION DESCRIPTION

THIS TEST SECTION OBTAINS AND PRINTS RESULTS OF TESTS THAT HAVE BURST
CHECKED EVERY RECORD ON A 2316 DISK PACK. NO WRITING OR MOVING OF
PACK DATA WILL OCCUR AT ANY TIME. NO DIAGNOSTIC SECTION CAN BE RUN
AFTER THIS SECTION HAS TERMINATED WITHOUT A RE~IPL 0Of MONITOR.

THERE IS ONLY ONE ROUTINE IN THIS SECTION.

ROUTINE 1 DESTRIPTION

2316 DATA INTEGRITY TEST

DATE
EC NO.

THE ROUTINE FIRST ISSUES A START 1/0 INSTRUCTION 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 MNORMAL
LOCATIONy IT WILL PRINT *VOL ID NONE*. THE ADDRESS OF THE DEVICE DOING
THE TESTING IS PRINTED WITH THE VOLUME 1D AS THE FIRST LINE FOR EACH
NEW PACK THAT IS TESTED. .

A BRANCH IS MADE TO A START 1/0 SUSROUTINE AND A DECODE SUBROUTINE

T0 DBTAIN THE PERTINENT BURST CHECK TEST DATA. WHEN THE ENTIRE PACK

HAS BEEN ANALYZED OR AT ANYTIME THECAPACITY OF THE DATA TABLES 1S
EXCEEDED, THE TEST DATA IS PRINTED. IT INCLUDES A LINE WITH THE
CUMULATIVE TOTAL OF LOGGED BAD TRACKS TO THIS POINT PLUS A LINE OF CATA
FOR EACH LOGGED TRACK. THE TRACKS WILL APPEAR SORTED IN ORDER BY HEAD
NUMBER RATHER THAN BY CYLINDER. A LINE OF DATA WILL INCLUDE THE
FOLLOWING -

1. DECIMAL TRACK ADDRESS

2. HEX TRACK ADDRESS

3. COUNT FIELD OF ERROR RECORD IF RELIABLE

4. NO. OF TIMES QUT OF 10 RETRIES ERROR OCCURRED

5. FIRST 2 SENSE BYTES OBTAINED AFTER ERROR OCCURRED
6. REASON CODE (SEE DESCRIPTION OF CODES BELOW)

SECTION SENSE SWITCH 13 IS PROVIDED IF IT IS DESIRED TO LDOP THE
BURST CHECK CCW CHAIN ON ONE PARTICULAR TRACK. THIS SWITCH MAY BE
TURNNED DN 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, THIS PACK WILL BE THE ONE THE TEST EXERCISES ON THE
ENTERED TRACK. WHEN- SECTION SENSE SWITCH 13 IS TURNNED OFF, ANY DATA
ACCUMULATED IN THE BAD TRACK TABLE IS PRINTED AFTER WHICH TESTING
TERMINATES ON THAT DRIVE.

WHEN TESTING 1S COMPLETED ON ANY DRIVE, A MESSAGE IS PRINTED NITH
THE VOLUME SERIAL NUMBER OF THE PACK AND THE TEST DRIVE ADDRESS.

THE CCM CHAIN THAT BURST CHECKS THE TRACKS APPEARS AS FOLLOWNS —

SEEK -

SET FILE MASK TO INHIBIT HEAD SEEKS AND ALL WRITING
READ HOME ADDRESS

READ RECORD O TRUNCATED 8 BYTES

READ COUNT-KEY-DATA MULTITRACK TRUNCATED 8 BYTES
TIC BACK TO READ COUNT—-KEY-DATA MW/T

#%x% FOBE-* %% -

PROG. ID
PAGE NO.

15FEB6S
420662

10NOV6
422906

-

()

- -~ - ~

N T winti b




(4] [3] [ B
IBM MAINTENANCE DEIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NO. 2267757 IBM MAINTENANCE DIAGNOSTIC PROGRAM FOR THE 360 SYSTEM PART NU. 22671757 !
PAGE NO. 0006 , PAGE NQ. 00064 i
2316 DATA INTEGRITY TEST #%% FGBE-% w43 o 0 2316 DATA INTEGRITY TEST ®*% FOBE-* w&# i
H
| 0 ) :
THE FOLLOWING CODES APPEAR WITH OTHER INFORMATION ON THE PRINTED 6+ APPENDIX ) i
UUTPUT FOR EACH LDGGED TRACK WHEN THIS PROGRAM COMPLETES THE TESTING . y
OF A PACK. IT IS A CODE THAT DESCRIBES IN DETAIL WHAT THE STATUS OF (s B ] 6.1 CHANNEL STATUS WORD BYTE CHART
THE ERROR CONDITION WAS. » .
CHANNEL STATUS WORD STATUS BIT CHART (HEX)
REASON CODES 18 2 I+ )
CSW = KK AAAAAA 00 00 CCCC—— RESIDUAL BYTE COUNT i
REASON - DESCRIPTION L) T .. e —— : i N
CODE : SN R ¢] M * *+ _. B0-—PROGRAM CONTROLLED INTERRUPT ¢ 3
KEY ’e ee 40-—INCORRECT LENGTH . ;
1. 'HA AND RO WERE LOCATED. R ee 20~—PROGRAM CHECK ' CHANNEL i
HA WAS READ SUCCESSFULLY. (S I © COMMAND .. 10-—PROTECTION CHECK * STATUS )
"K(X) HAD DATA CHECK IN COUNT. ADDRESS .. 08-—CHANNEL DATA CHECK ' B1TS
ee 04~——CHANNEL CONTROL CHECK ’ ‘
2. HA AND RO WERE LOCATED. | @ ee 02—-INTERFACE CONTROL CHECK . ) |
HA WAS READ SUCCESSFULLY. es 01-—CHAINING CHECK ’
R({X) HAD DATA CHECK. .o —— 3
0 Y} BO~~——=—ATTENTION '
3. HA AND RO WERE LOCATED. 40~—————STATUS MODIFIER s
HA WAS READ SUECESSFULLY. 20-———-CONTRSL UNLT END. t— DEVICE 3
RO WAS READ SUCCESSFULLY. 0 o 10- BUSY ' STATUS
A RECORD WAS FOUND MISSING OR 08- CHANNEL END ' BITS (
DAMAGED BETWEEN GOOD ONES. O4——=——-DEVICE END s 5 !
' ¢ g 02 UNIT CHECK '
4. HA NOT FOUND ON TRACK 0} —=-—~UNIT EXCEPTION e
5. HA AND RO WERE LOCATED. 6|0 J
ALL RECORDS ON TRACK BURST CHECKED OK ' s
HA READ DID NOT EQUAL HA EXPECTED. 3 o
o 2
6o HA AND RO WERE LOCATED. 5
HA READ DID NOT EQUAL HA EXPECTED. - 3 |
A BURST CHECK OCCURRED IN THE HA FIELD. O 3 ‘ ;
7. HA AND RO WERE LOCATED. - )
HA READ DID NOT EQUAL HA EXPECTED. 0 2
A BURST CHECK OCCURRED IN A R{X) COUNT FIELD.
8. RO NOT FOUND ON TRACK. : , 0]z )
9. HA AND RO WERE LOCATED. ’ b )
HA READ DID NOT EQUAL HA EXPECTED. D 3
A BURST CHECK OCCURRED IN A R{X) DATA FIELD.
5.2 DETAILED DESCRIPTIONS OF ALL OTHER SUBROUTINES IN THE SECTION ARE O] 2 2
DESCRIBED IN THE PROGRAM LISTING.
ols b I
ol 3
’ i
a3 ) |
]z : )
S
al o J
) :
3 a )
a0 b
§
a o] , )
2316 DATA INTEGRITY TEST #%%%x FGBE-% %% 2316 DATA INTEGRITY TEST 3%% FOBE-* *%% 3
DATE 10NOV6  15FEB6S PROG. !D FOBE—# K RS DATE 10NOV6  1SFEB6S PROG. 1D F6BE~* b I
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2316 DATA INTEGRITY TEST #%% F6BE~# n%s ¢
, b
6.2 SENSE BYTE CHART FOR BYTES Oy 1y 2 AND 3 ,
1 -1 -1 G- 1 1 a -
I 1 1 1 1
1. I SENSE 1 SENSE i SENSE I SENSE 1
1 1 BYTE 1 BYTE 1 BYTE 1 BYTE 1 g
1 1 ) 1 1 1 2 1 3 1
1 1 1 1 1 1
1 1 1 1 1 1 O
1 I 1 1 1 1
I BIT O 1 COMMAND I DATA CHECK IN ] UNSAFE 1 BUSY 1
1 I REJECT 1 COUNT FIELD I I 1 Q :
1 1 I 1 1 1 ;
1 1 1 1 1 1
1 1 1 1 I T O ;
I BIT 1 1 INTERVENTION I TRACK I NOT USED I ON-LINE 1 i
1 1 REQUIRED I OVERRUN 1 . 1 1
1 1 1 i 1 1 8]
1 1 1 1-— 1 1
1 1 . 1 1 1 1
1 BLI 2 I BUS-OUT I END OF 1 SERIALIZER 1 UNSAFE 1 a i ,
1 1 PARITY 1 CYLINDER 1 CHECK 1 1 -
1 1 I 1 1 1 ,
1 1 1 1 1 1 O
1 1 1 1 I 1
1 BIT 3 1 EQUIPMENT I INVALID 1 NOT USED I WRITE CURRENT I
i I CHECK 1 SEQUENCE 1 1 SENSE 1 0
I 1 I I 1 1
1 I 1 - 1 1 3
1 1 1 1 1 1 0]
1 BIT 4 1 DATA I NO RECORD 1 ALU CHECK 1 PACK 1
1 1 CHECK 1 FOUND I 1 CHANGE 1
i 1 1 1 1 1 0
1 1 1 i 1 1
1 1 I 1 ) 1 1
I BIT S 1 DVERRUN 1 FILE . 1 UNSELECTED 1 END OF 1 .
1 1 I PROTECTED I FILE STATUS I CYLINDER 1
1 1 1 1 1 1
1 1 1 I~ 1 1 0
1 1 1 1 1 1
1 BIT 6& I TRACK CONDI- [ MISSING I NOT USED I NOT USED 1
1 1 TION CHECK 1 ADDRESS MARK I 1 1 ]
I i 1 1 1 1
1 1 1 1 1 I -
1 1 1 1 1 1 g
I BIT 7 1 SEEK I OVERFLOW I NOT USED 1 SEEK 1
I 1 CHECK 1 INCOMPLETE 1 1 INCOMPLETE 1
1 1 1 1 1 1 b4
1 I 1 1 1 1
4
SNS BYTE 4 00000000 DRIVE A
00000001 DRIVE B
00000010 DRIVE C ¢
00000011 DRIVE D
00000100 ORIVE E
00000101  DRIVE F s
00000110 DRIVE G
00000111  DRIVE H
00001006  DRIVE J 2 !
00001111 DRIVE CANNDT BE DETERMINED
2 |
s
2
2316 DATA INTEGRITY TEST %% FGBE-% %%%
LAST PAGE-- <
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