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Subject: - Diagnostic Program DAO0IC, DA03C, DA04D, DA0O5C

Sequence Number 313, 301, 309, 305
Replaces Present versions of DA0OIC, DAO03C,
DA04D, DA05C

-

I, This package is an update of the existing "DA" series:

DAOIC
DAo03C
DA04D
DA0O5C

II, ° All programs have been altered so that they are
compatible with the new "TC50, "

III,  All problems described in Advance CEM 75 have been
corrected in this update,

IV, Additional modes have been added to DAOI to allow
testing across one surface, -

V. Description of card deck (punched from memory dump
tape using UP51),

DAO1 L1A Card Loader 7 cards 1-7
Core Clear Card 1l card N/A '
System and Channel Cards 5 cards 001-005
Data Cards _ 128 cards 006-133
Execute Card 1 card N/A
Program Total 142 cards

Enclosures: 290 Pages
Card Deck for CARD ONLY SYSTEMS (as punched by UPK1)

Cards - Card Loader (1-7) and Core Clear
Cards No, Data Cards
Card Execute Card

Distribution: 1410
7010
Other 1410/7010 installations with 1301-7631,




1410/7010 Diagnostic Engineering Release

v,

VL

DAO3

DAO4

DAOS

1.1A Card Loader 7
Core Clear Card 1
Systems and Channel Cards 5
Data Cards 166
Execute Cards 1
Program Total 180
L.1A Card Loader 7
Core Clear Card v 1
Systems and Ct.annel Cards 5
Data Cards 171
Execute Card 1
Program Total 185
L.1A Card Loader 7
Core Clear Card 1
Systems and Channel Cards 5
Data Cards 113
Execute Card 1
Program Total 127

Total Cards in DA Series 634

cards 1-7
card N/A
cards 001005
cards 006-171
card N/A

cards

cards le7
card N/fA
cards 001-005
cards D06-176
card N/A

cards

cards 1-7
card N/A
cards 001-005
cards 006-118
card N/ A

‘cards

Page 2,

The following EC's are required for correct operation of these

programs,

1410/14101 -~ 253146

If this EC is not on the system, error l in routine 7 of DAQ3
will be indicated one time,

11000 Series 7631 ~ 251720

If this EC is not on the system, error 28 in routine 12 of DAO4
will be indicated,

© R it
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ADVANCED DISK FILE DIAGNOSTIC

PROGRAM PACKAGE

To be used with 1410/7010 Systems

November 2;1, 1963

Please read carefully

DAOIC
DAO2C
DAO04D
DAQO5SC

NOTE:

Home Address and Surface Test
1301-7631 Reliability
Electronic Operation
Mechanical Operation

These programs use system and channel control
cards,
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7631-1301

PACKAGE WRITE-UP

6,01,00.0 DESCRIPTION

/ ) )

‘DAOS  <ij—

DA03 =t— DAOIl

_‘\_,/

This package obsoletes the previous set of diagnostic programs
used on the 7631-1301, The package makes use of control func-
tions which are standard for all the programs in the set, making
operation and utilization of the programs much easier,

The programs in this package are designed to test the 7631-1301
when attached to a 1410 or 7010 system., Each program tests a
specific area and together the programs make up a diagnostic
package,

Program Functions

New Function 0O1d
DAQIC Write HAl's » DAOIB
Analyze Surfaces DA02B
DAQ3C Reliability Test of 7631-1301 DAO3B
DA04D Electronic Operation Test (7631) DA04C

DAQ5C Mechanical Test (1301) DAO5SB

It is important to realize that these programs do overlap in scope,
and this overlapping should be used to aid in determining which
program to run next, Figure 1 will help in showing how the pro-
grams are to a degree inter-dependent and overlapping. '

”L‘\‘

7
'DAOS

DAO3 |

-"i
§

Fa

.DAO1 [ DAO4
kN / H

;

Inter-Dependent

Ove rlappihg
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6.01,00.0 DESCRIPTION (continued)

Being inter-dependent means certain programs assume correct
operation of an area that is tested by another program, In this
case DAO4 is the only independent program, all others are
dependent, This all points out the fact that the programs con-
stitute one overall test of the 1301-7631 and understanding the
general test philosophy will aid in learning the individual pro-
grams,

The package can be divided into four areas - utility, mechanical-
physical, reliability, and electronic,

Utility is covered by the portion of DAOI which prepares the 1301
for usage by writing the home addresses and insuring they are
correct, This is generally only run upon installation and may
never be used again unless the home addresses are destroyed,

Mechanical-Physical - This area takes into account the condition
of the 1301 access mechanism and the physical condition of the
disk surfaces on the 1301, DAO5 performs the necessary tests on
the access mechanism while DAO1 analyzes the disk surface,

'Reliabilitz - This makes a general test of the 7631-1301 as an
operating device attached to the 1410-7010, DAO3 is a test which
should tell of trouble areas, including areéas of priority and over-
lap. T .

.

Electronic - This area is covered by DA04 which makes a
stringent test of the logic in the 7631-1301 and the lines from

the 1410-7010 to the 7631, This program attempts to isolate
tioubles to the smallest possible area, starting with the simplest
operation it builds upon the tested logic in order to test other
logic, : C

Within each progr'am is a set of small foutines, each routine is
to a large degree independent of the other routines in the pro-
gram, but together the routines test one of the four areas
previously described, By using this technique of breaking each
program into small parts, the purpose and methods of a test
should be easier understood,

L
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6.01, 00,0 DESCRIPTION (continued};{

Figure 2 shows the overall package broken into the four areas
of coverage, each area being tested by certain programs and
each program broken into routines which test a part of the area,
If memory space were available, the entire package could be
written as one program, which would certainly simplify the
operating procedures, Because this is impossible, a standard
operating control system has been designed which is used by
all the programs. This system encompasses the following
areas, and the remainder of this write-up is devoted to it,

Loading Procedure v

System and Channel Control Cards
Standard Pre-Set TAD's (1000-1003)
Standard Error Typeout Format
Standard Program Options

Standard Channel Alter Routine
Standard Looping Methods

Standard Type Routine

Standard Restart Procedures

L] * .

\Om\ld\.&ﬂrbul\)h‘

The standard procedures outlined here will not be repeated in the
individual program write-ups since these apply for every program,




6,01,02.0

02,1

02.2

" DAOL, DAe3,
DA04, DAOS
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OPERATING PROCEDURES

The following operating procedures apply to all programs in this
package, '

SYSTEM AND CHANNEL CARDS

All the "DA" series programs use system and.channel control
cards to provide information about- '

a, Overlap

b. Priority

Ce Machine Type

d. Channels Available
e, Files Available

£, Tapes Available

These cards must be pulled from the card decks and the proper
data entered according to the procedure outlined in the 1410/7010
Introductory Material, The system and channel cards in each of
these programs are numbered card 9, 10, 11, 12 and 13, Cards 12
and 13 apply only to a 7010 and may be discarded ona 1410, '

STANDARD TADS (1000-1003)

The standard TAD's 1000-1003 are used by all the "DA'' series
programs. The TAD's are pre-set to '1'' when the programs
are initially loaded and are changed to a "'1" setting only by
manual intervention, Definition of standard TAD's is as follows:

Not 1 1
01000 TAD O Allow error typeouts Bypass error typeouts
01001 TAD 1 Do not Rec loop after error Req loop after error
01002 TAD2 No error halts No error halts
01003 TAD 3 Single program pass Repeat program

Note: In the "DA" series programs TAD 1 = 1 does not mean
unconditional looping; rather it means that after an error
has occurred, the program will request if the CE wants
to take action, At this point the CE may take any of the .
standard program options available, (These options are
described later in the write-up. )"

Also, TAD 2 =1 has no %neaning as there are no error
halts in the "DA" series programs,

Methods for altering the TAD's are discussed later in this write-up
under program options,




6.01,02,0 OPERATING PROCEDURES (continued)

02,3 SPECIAL TAD's (1004-1012)

DAO1, DA03,
DAO4, DAOS
7/4/63
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Every effort has been made to keep the special TAD's required to
a minimum. When special TAD's are required, they will be pre-
set to a 1 condition and may be altered by the CE when so desired,
Refer to the individual programs for the definition of the special

TAD's that it uses,

02,4 PROGRAM CONTROL OPTIONS

Each of the "DA" programs has a standard set of control options
which are available to the CE through the I/ O console printer,
Using the Inquiry Request key the CE may interrupt the program
and take any of the control options he desires., The following

procedure is used to accomplish this,
a, Press Inquiry Request key
b, When the keyboard unlocks, enter

1) Control option code desired

2) Data required by the program to honor the request
c, Press Inquiry Release key,

Providing a legal option has been requested, the program will
immediately honor the request, If the option is illegal (it does
not exist), the program returns to the read console operation,
a legal option must be requested.

Table 1 shows the options available, and the code and data re-
quired to request the option, See control option definitions for
details of each option,

Option Code Data Required-Enter

End of Test. Blank None

Alter TAD's (1000-1003)| 1 Four new TAD settings desired (all 4 TAD's
altered)

Alter Memory 2 Five-digit memory addresstobealtered

Alter Sequence of 3 01, 03, 04, L. Enter routine numbers separated

Routines by comma, last character is L or E

Loop a Routine 4 Five-digit starting address of routine to be looped

Loop an Instruction 5 Enter Mor L, Chcode Char, Specific File Op, :
W or R, BOSIO Op Code, HAl, No. of Rec's,

_ No. of Char's/Rec, Data Char, Rec Addr,

Restart 6 Five-Digit Memory Address to start at

Continue 7 None '

TABLE 1
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6.01,02.0 OPERATING PROCEDURES (continued)

Definition of Control Options

End Test - This option will terminate the test immediately

unless TAD 3 = 1, in which case the program would restart

from the beginning,

Alter TAD's - This option will alter the standard TAD's to

those entered after the option code. This option will not

alter any special TAD's,

Alter Memory - On this option the address to be altered is’

entered afier the option code, After pressing release, the
Inquiry Request is pressed again and the alteration is made,
Special TAD's may be altered in this manner,

Alter Sequence of Routines - This option allows the CE to ,

alter the sequence of the routines in a program, Each routine
is numbered in the sequence in which they normally run, i.e.,
01, 02, 03, etc.,, by selecting this option and entering 03,

01, 02, L, the program will run the routines in the requested
sequence, A comma is entered between each routine number

and the last character entered is an L or E,

L The program loops on routine sequence entered,

E The program returns to the program control option
routine after one pass., CE now selects a new control
option, i, e,, continue, :

Any group of routines or all of the routines may be selected
in the sequence desired,

WARNING - Before using this option, one should be very
familiar with the functions of the individual routines being
selected,

Loop a Routine - This option causes the program to loop on
the routine whose starting address was entered with the
option code. When looping a routine, all error typeouts are
bypassed and the loop is ended only by pressing Inquiry
Requeét and selecting another option (probably the continue
option),
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v6. 01.02,0 OPERATING PROCEDURES {(continued)

6.

Loop an Instruction - Through this option‘the CE may cause

the program to loop on anyone of five file operations with

data fields of a format requested.

The file operations which

may be selected are:

Single Record Op
Track Record Op
Home Address Op
Track Record with Addresses
Write Format Op

Besides the control option code, the CE must enter the data
required to build the one instruction loop and data field
desired. This data must be entered in the following manner
after the control option code.

a,

b,

c.

€.

M for 6 bit mode
L for 8 bit mode

% .- Chl
Y- Ch2
? -Ch3
! -Ch4

Ch 1
Ch2
Ch3
Ch 4

Unoverlap Overlap

A # (D
]

for SRO
for TRO
for HAO
for TWA
for WFO

~N O~V -

W for Write
R for Read

R Chl
X Ch2
3 Ch3
1 Ch4

9#0088 - 9#5988" File Home Address (CE tracks only)
000 - 999 Number of Records desired

0000 - 2840 Number of Characters/Record
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6,01,02,0 OPERATING PROCEDURES (continued)
6. i, X Any data character desired to be used in
the records
Jo XXXXXX  Any six-digit record acdr desired, ' This
addr will be incremented by 1 for each
record,
NOTE: When using this option the CE should be aware of the

limitations onthe number of records versus the number
of characters, Knowledge of the existing format track
or rewriting the format track (use this option) is neces-
sary to insure valid operation, Once the program enters
this loop, the Inquiry Request must be used to exit from
the loop, Then another option must be selected, most
likely the continue option would be selected, No errors
are indicated while in this loop.

7. Restart at Desired Memory Location - This allows the CE to

begin at any point in the program by entering the memory
location at which the restart is desired. To restart a pro-
gram from the beginning, always enter 02000,

8. Continue from Point Where Program was Interrupted - This

allows the CE to cause the program to continue in a normal
fashion after interrupting it for looping purposes or ac-
cidently pressing the Inquiry Request,

The program control options described here are available at any-
time and should be used as much as possible for aids in trouble-

shooting.

The control option '"Alter Sequence of Routines™ will not be avail-
able in programs which do not lend themselves to this option.
Refer to individual program write-ups for this information,

In addition to the standard options, a program may have a special
purpose option available; again refer to the individual program
write-ups for this information,

When TAD 1 = 1 (request action after error), the CE may take any
"~ of the control options available by using the procedures. outlined
here after an error has occurred,
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Read and understand the package write-up and program write-ups.

The alter memory option and loop a routine option could be used to
alter a routine for some condition and then loop on the routine

Several options may be selected sequentially by pressing Inquiry
Request immediately after pressing Release for a selected option.

To restart a program from the beginning, use option 6 and a

The programs in this package require switch settings before the
program is run, Be certain these switches are set. Refer to

Any routine may be bypassed by altering the first instruction of
the routine to an unconditional branch to the exit {or last instruc-

The following stops and restart procedures apply to all programs

There are no program halts due to error results; TAD 2 = 1 has
no meaning in this package of programs.

The programs may have normal halts to allow for switch settings;
if so, they will be defined in the individual program write-ups.

AUTOMATIC RESTART PROCEDURE

By setting the check control switch on the console- CE-Test- Panel
to Reset and Restart, the programs will autormatically restart after
a 1410/7010 alarm condition, This can be used to great advantage
when looping a routine or instruction which is causing

an alarm condition, . Furthermore, this technique can be used
to insure that once a program is started, it may be left unattented
without fear of stopping because of alarms. ' '

If the check control switch is not used and an alarm condition is
encountered, the program can be made to continue by pressing

 6.01,03.0 OPERATING HINTS
! 03.1
) “altered for troubleshooting the bug.
03,2
’ .
03.3
) starting address of 02000..
03.4
4 the program write-ups for details,
03.5
’ |
tion) of the routine,
’
6.01,04.0 PROGRAM STOPS AND RESTARTS
3
: in this package,
3
04.1 ERROR HALTS
B
® ‘
04.2 NORMAL HALTS
. B
b 04,3
»
'
.
) 04.4 MANUAL RESTART PROCEDURE
' ‘"»

Computer Reset and Start,
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6,01,06+, 0 LOADING PROCEDURES

04,1 FROM CARDS (Load Program LIA preceding Card Deck)
A, 7010-1410 without Load Button,
1, Display Memory Location 00000

2. Alter to

vv v

RL%1100011$,

v

X

Y Enter according to channel location
f of the card reader,

Y ¢

3. Set to Run, Computer Reset and Start,
B, 7010 with Load Button
1, ‘Computer Reset
2. Depress Load Button
04,2 FROM TAPE (80 Character Master or Memory Dump Tape)
A, 7010-1410 without Load Button
1. Display Memory Location 00000
- 26 Alter to
vv v
RL%B000011$,
v .
X o
¥ - Enter according to channel location
v ' of the tape drive.

11

3. Set to Run, press Computer Reset.
B, 7010 with Load Button
) P Combuter Reset

2, Depress Load Button
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6.01,05.0 TYPEOUTS

05.1

05,2

The standard typeouts for all the '"DA" series programs are as
follows:

TITLE

The first typeout will be the five-digit program identification.

Example: DAoIC

ERROR TYPEOUTS STANDARD FORMAT

2.

bo

C.

All errors will be preceded by "ROUTINE N(O," This
identifies the failing routine,

All status errors, errors indicating status condition on the
I/O device, will appear in this format:

*Error 00000  M%F099999W 1248AB
1) - 2) 3) 4)

1) Error Flag

2) Starting address of failing routine

3) Failing instruction

4) Status indicator that was on

Not ready

Busy

Data Check

Ext, Cond.

No transfer
Wrong length record

o 00NV -

All program detected errors, errors for which the computer
does not give an indication of error, will appear in the fol-
lowing format, Refer to program listing for explanation of
error,

*Error 01 02 00000

1) 2) 3)
1) Error Flag
2) Error(s) detected during routine

3) Starting adéress of failing routine
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TYPEOUTS (continued)
d. Combinations of status errors and program detected errors
will appear in this format:
*Error 01 00000 M%F099999W 1248AB
€. Any data which may be pertinent to the error, i, e. , file address,

may appear as the third line of the error message. This is
not standard and will be given only as required. (See individual
program write-ups, )

£, If TAD 1 = 1 (request loop after error), the following will
appear; it will be the last line of the error message,

REQ ERROR ACTION
g The maximum error message would look like this:

ROUTINE NOO :
*Error 01 00000 M%F099999W 1248AB
PERTINENT DATA

REQ ERROR ACTION

SUMMARY TYPEOUTS
Programs which may be run in a reliability mode for long periods

of time will give a summary of errors. This summary will be
given when:

a. A specific error has occurred ten times
b, The test is terminated,
a, In the case where a specific error has occurred ten times,

the following is typed:
TERROO COUNT 10"

The program continues automatically after this typeout,
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6.01.05,0 TYPEOUTS (continued)
b. When the program is terminated (manually or by the pro-

05,4

6.01.06,0

gram itself), a complete summary of errors is typed,

"ERROR COUNT"

00 6"

vlol 4!!

07 3"
etc,

"NR BY DC EC NT WLR"
"o 3 1 6 O 12 "

The first table indicates the number of times a program
detected error occurred. This total should be added to the
10 COUNT' typeouts for any specific error,

The second table is the number of timmes any of the status
indicators were found to be on.

NOTE: The summary is given whether or not TAD 0 is set to
1. This allows normal error typeouts to be bypassed
without a loss of information, Refer to the individual
programs for information on the availability of the
summary typeout,

END OF TEST MESSAGE

When the program is complete or has been terminated, the word
""PASS" is typed out before transferring to the load program,

NOTE: All messages are given on the typewriter,

FLOW CHARTS

The f ollowing pages contain flow charts of the control routines
which are common to all the programs in this package. With
each flow chart is a short description of the routine., By under-
standing these routines, a basic knowledge of the control for

all the programs is gained. :



DAO1, DA03,
DAO4, DAOS

Page 014

06,1 MONITOR ROUTINE -

This routine is used by all programs and is entered after each.
test routine is completed, It serves the following functions:

A, Checks for manual intervention requests,

B, Checks for looping of a routine and returns to start of
routine being looped,

C, Allows the error routine to check for errors that may have
occurred,
D, Checks if the "alter sequence of routines' option has been

selected. If it has, moénitor gives control to the sequence
control routine,

E, Determines if test routine was completed or if test routine
encountered an error which it requested be indicated im-
mediately. After making this decision, it returns to the
next instruction in the routine or goes to the start of the
next routine, :



Enter here from : DAO1, DA03,

T Routine DA04, DAOS
et [outine MONITOR ROUTINE
| . Page 015
Store ‘
Address

ntervention

“~Req? BN

Go to Program Control

.~~, Enter at this point after
' checking for errors.

t

this rout: Yes

being loope Return to start of

Routine

the Routiné

At this point go to the error
completed

control routine and check
for errors,

vNo

Return to the next instruction
in the routine since routine
‘was not complete,

Go to Alter Routine

Sequence Koutine
Store

Addr of
next Rout.|

|
i

Go to next routine
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06,2 CHANNEL ALTER ROUTINE

The channel alter is used by all the diagnostic programs in this
package to initialize themselves for operation on channel 1, 2, 3
or 4,

The routire which needs to be initialized branches to the channel

~alter routine; immediately follewing the branch are constants
which defire the Hi and Low limits of memory to be altered and
the characters required to alter for a given channel. This data
is used by the alter routine which scans from the Hi limit to the
Low limit in memory altering the following instruction according
to the charnel desired.

1. The branch-on-status indicator-on instructions are changed
to '
R Chl 3 Ch 3
X Ch 2 1 Ch 4

2, The Hi order position of the X-Ctl field is changed to

% Ch1 @ Chl
o Ch 2 * Ch 2
U Ov
2 Ch 3 noverlap $ Ch 3 erlap
! Ch 4 # Ch 4
3. The branch on overlap in process modifier is changed to

1, 2, 3 or 4 according to the channel,
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using Routine '
Store
Address
Load Ind Reg' g
‘withHi& Lo |
L1m1ts of Mem
‘to be Altered |
g;;;—f;om Hi
:Limit down to —~
£WM Store 'A
‘Addr in Ind, Reg. U
P 1s
Has\\ No Jo/&
P LO Limit N Yes .6.____.< P 3 §/\
- been reac * ~al, 2’9 or ¢
2 »
) Return to Routine , Yes
‘No
from which we came
S i
Mover an~, Yes iAlter Modifier
M, Lor U / v to Channel
Alter X Ctl | Modifier
'F1d to Ch Indi- ’Indmated
cated by Rout, ' <3 B

Movera Yes T o

. X,30r1 | J
\OP" : Alter Branch

No

- ‘on-Status-Ind

l
i
on, Op Code i
to new Ch Cod
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06.3 STATUS CHECK ROUTINE '

All programs use this routine to determine which of the six
indicators is on. When a test routine encounters an unexpected
status error, it branches to the status check routine, Here each
indicator is checked for the on condition and a total is kept for
each time a specific indicator comes on, Coded characters are
placed in the print field for each indicator found on,and the status
check routine finally branches to the error control routine where
the error will be typed out,
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Test R;utine

STATUS CHECK RCUTINE
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:Store Address
'Determine
which Channel
to Check

Load Ind Reg
and Move Codads
to Print Area

Prepare for Char,

Go to the channel alter routine and
W alter this routine to the proper channel,

Return here after
Channel Alter,

e Yes Yes xtern%{.
N
- S

g dd 1 to Status{

{Ind. Summaryg N/s
Count i q_ze_s o Transfer

; On ?
Update *

'Routine and |

I Print Field

Return N
la o

Return to next Go to error
 Branch-on-Status- control routine \__/

Ind-on Instruction and type out the
error.

e
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06.4 ERROR CONTROL ROUTINE

This routine locates the file instruction in the test routine that
may have caused the error, determines if any program detected
errors occurred, prepares the print field, checks TAD 1000 and
types the standard error message plus any extra data specified
by the using program,

Error control is entered from the status check routine or from
monitor. It exits to monitor or to the program control routine
if TAD 1001 = 1, '
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ERROR CONTROL ROUTINE
Enter from Monitor :

P 021
or Status Check Routine age

Locate File
Inst, that may

have failed N
j
[a)
I8 S
- No - LoopAction-.
iDetected errors | Tea-
‘which may have ' \, '
occurred, load ! Yes
print fipld ’ :
' y e A ]
: Type Action |
Go to Monitor ~Request
4 N g
' ’\ i
\) aG:dt: t};iitr:::}:: \.; Go to program control
P .~/ where action can be
taken

Q Return here after
type routine

Type any
Extra Data i
Required

|



06. 5

DAO1, DAO3,

DAc4, DAO5

Page 022

PROGRAM CONTROL ROUTINE

This routine allows the operator to interrupt the program at
any time and take any one of eight standard options which are
available,

There are two ways to enter this routine, by pressing Inquiry
Request or by setting TAD 1001 to a 1. By using inquiry the
monitor will give control to program ¢ontrol, with TAD 1001=1
error control will branch to program control after requesting
action. In either case, once program control is entered the
operator .may take any option available. In certain programs
special options will be availablé, and in some.cases a standard
option may not be available,
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l
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\
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Go to End of
Test Routine

'Addr Enter
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¥

{ Load Routine
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 'Set Option
Switch Accord'mg
lto Code Entered
b Continue-No Action
\ / S iy
N y
Alter TAD's ] ~ Restart at Given Addr
Alter Mem, Loop One Inst.
—tep 3 45—~
Alter Rouq : v Loop a
Sequence Routine

ed !

‘Set Memory‘ : Routing

iAddr, Entered

linto Console
i Op

gAlter Loc in ‘
Mem. with |
’lRead Console

i

'Load Sequence;
iEntered into |
iWork Area ‘
iTurn on Seq Swi

Y

Go to
Monitor.

Y

Go to
Monitor

Go to
Monitor

Switch

Y

‘Turn on Loop
Switch, Clear

fError Switch .
i

¥ v

Go to Go to
- Preparation Addr
Routine Entered

i
Go to
Monitor
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06,6 ALTER ROUTINE SEQUENCE

This routine is entered from the monitor routine only after the
CE has selected the option through program control.

When the CE selects this option, he enters a list of routine
numbers inthe sequence he wants them run, Up to 25 routine
numbers may be entered, and any routine number may be
repeated.

Once the alter routine sequence option is selected, the routines
listed by the CE arerun one time or looped according to the last
character entered by the CE, If it is "L" the routines are re-
peated, if it is 'E' the routines are run only once,

When monitor recognizes that this option is selected, it does
not go to the next sequential routine, but rather goes to the
"alter routine sequence'' routine. Here the routine numbers
entered are searched for one at a time and the routines are
executed in the sequence selected by the CE,
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DAo1, DAo03,
DAo04, DAOS

Page 025

be Looped

.

;rRes et Routine |
Numbers entered

ito the First
lNumber entered

|
|

‘Scan Memory !

; for Routine
: Number Updat
No.

|

‘to Next Routin

of Routine

éYes
g 'Is\
This the Yes

e Go to Start of

K‘\Rig<i?ytin(
2

No

Selected Routine
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TEST ROUTINE USING CONTROL ROUTINES

This flow chart shows a typical test routine and how it is linked
to the control routines, Note how the routine is entered from the
monitor control routine and when it is completed returns to the.
monitor routine. It is also important to understand that when a
status error coccurs, the test routine exits directly to the status
check control routine, After the status error has been indicated,
the monitor control routine returns to the test routine one instruc-
tion after the point where the status error was detected. The
program detected error, read data was no good, is stored until
the test routine is complete and goes to monitor. Monitor allows
the error control routine to check for these program detected
errors, if any are found to be on an error message is given,
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~~~~~ o SEE——
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{Prepare Data | A J i
!Fleld File s ? ! .
|Addr and Test. ~——— Monitor i
R ti ' %
ou 1ne: | %' f ™
! P {9
- T
-= s
o
File i !
;Writ:)p ? ‘3 ;] ¥
‘ ; ] Request for Manual' & P !
. Intervention, go to 3 : Error
’ : Program Control | Control ;
! |
Status Ind - ‘ ‘
\/ L |
® |
3 ¥
R — |
! p Check for all }
é Y Status Ind.,!
File Op R O: us ‘nd.’s i
‘Read l & i f
U, -4 :
| £
! @ E
PN i e
-~ Any o oad Print
-~ Status Ind, Yes " Field with
S~ ON? ; Codes for Ind,
- ?
Ny Found On
- N H
| 2NO :
| i :
& ! !
CheckData
‘Read ;
i
/V
: Was
No
\at;Gj' \\
’Set Error 1

1 On i
:

v

Go to Monitor
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GENERAL FLOW CHART OF STANDARD CONTROL ROUTINES
AS USED WITH A PROGRAM

This flow chart shows the relationship of the standard control
- routines to the diagnostic test routines and to one another,
Since these control routines apply to all the programs in the
"DA'" series, this flow chart can be used as a block diagram
of all the "DA" programs, Note that each test sub-routine is
entered from and exits to a standard control routine. This is
true of all sub-routines used in the "DA" series,

YoE

Y
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DAOl HOME ADDRESS AND SURFACE TEST DESCRIPTION

This test performs the functions previously performed by DAOIB
and DAO2B, the program is made up of 5 tests which may be run
in 1 of 4 modes, giving a total of 20 variations. The tests which
may be run are:

Write home addresses and verify addresses

Verify addresses

Analyze surfaces ,

Write addr, verify addresses, and analyze surfaces
Analyze surfaces and verify addresses

®© 0o o

The modes in which these tests may be run are:

a. Entire module

b. One cylinder

¢c. One surface

d. One track

There is actually one other selection which may be made, this
is for flagging a defective track. The flagging routine is
available as a program option and would usually be selected
only when the surface analysis test has determined that a
track is defective.

It is important to remember that the surface analysis and
write home address tests will destroy any data on the tracks
being tested. This also includes the format track for the
cylinder in which the tested tracks are located. The verify
addresses test does not destroy any data that may be on the
file.

OPERATING PROCEDURE

The standard procedures outlined in the package description
apply to this program, in addition the following procedures
are used to run this program. '

SWITCH SETTINGS PREVIOUS TO RUNNING PROG.

Write Format Switch ON (on every 1301 to be tested)

HAO Switch ON '
All 130} modules not to be tested.are set inoperative.
All other 7631-1301 switches OFF,

o PN o TN o 2l Y

CAUTION: THIS PROGRAM CAN DESTROY CUSTOMER

DATA AND/OR FORMATS,
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OPERATING PROCEDURE (continued)
SPECIAL ~ EQUESTS
a. "Sel Mode'" (CE enters on the typewriter one of 15 mode-

test variations plus the four digit HAl at which the
program should start operating.)

ex. 10250
AN

Mode-Test, write HAl's on the
entire module

Start test at HA1 0250

The codes for the 15 Mode-Test variations

MODE One
Test Entire Mod. | One Cyl.| One Track Surface
Write HAl's and verify
addr's 1 A J /
Verify addr's 2 B K S
‘Analyze surfaces 3 - C L T
‘Write HAl's, analyze
surfaces and verify addr. 4 D M U
Analyze surfaces and
verify addr.’ 5 E N v

b. '"Testing Mod Ch "

(If the module number and channel

are correct, the CE should enter a 1. Ifitis not a
module which is to be tested, a 1 (any character other
than 1) is entered and another module is selected.)

c. "CE-HAO ON"

This request is followed by a halt so that the switch
on the 7631 may be turned on. Press start to continue.

d. "CE-HAQ OFF"

This request is followed by a halt so that the switch
on the 7631 may be turned off. Press start to continue.

e. "TRCK FLGD OK"

This typeout occurs after a successful flagging operation.

The CE must now select any one of the standard program

options.

Reference OperatingHints for rules of selecting modes and
starting HAl address,
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01.3 SPECIAL TADS

There is one special TAD for this program (Memory
Location 01004). :

If this TAD is set to a 1, the verify address test will cause
all failing addresses to be read from the file and displayed
on the typewriter. This TAD is set to T when the program
is loaded.

01.4 SPECIAL OPTIONS FLAG-A-TRACK

In addition to the standard options available in all DA series
programs, this program has a Flag Track option. The
flag track option may be selected in the sameé manner as
any option and its option code is '"8". The format track data for
the cylinder where the track is flagged is destroyed. '
The data required with the optlon is:

i{ 0200 1

Option Code
HA1 of the track to be flagged
t——————Flag character to be used

01.5 STANDARD OPTIONS NOT AVAILABLE IN THIS PROGRAM
Alter routine sequence - Code 3.

6.02.02.0 OPERATING HINTS

02.1 TIMING CONSIDERA TIONS

When operating in the ""entire module'" mode, the program
requires rather large amounts of time. The following
were timed on a 1410, with accelerator feature, running the
entire module:

a. Write addresses 29 Min.
b. Verify addresses 11 Min.
c. Analyze surfaces 87 Min.
d. Write address, analyze

surfaces and verify

addr. 109 Min.
e. Analyze surfaces and

verify addresses 91 Min.
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OPERATING HINTS (continued)

CYLINDER MODE

When running in the cylinder mode, the HAl entered must be
for the lowest track in the cylinder to be tested.

ONE SURFACE

When this mode is selected, the HA1l of the outermost track of
the surface to be tested is entered, If the fourth surface is
to be tested, HA1l 0004 would be entered.

ENTIRE MODULE MODE

When this mode is selected, the first HA1l in the first cylinder
to be tested is entered. The program need not start at cylinder
000, it may start at any cylinder,

ALTER SPECIAL TAD

Use program option code 2 (alter memory) to alter the special
TAD to a 1 or 1. Special TAD location is 01004,

PROGRAM STOPS

ERROR STOPS

None

NORMAL STOPS

Mem L.oc Reason

5923 Wait for CE-HAO to be turned off, press Start.
5961 Wait for CE-HAO to be turned on, press Start,
7471 Test is completed, press Start to go to loader,

TYPEOUTS (Other than Request or Standard Typeouts)

Following the standard error message will be the eight-digit
file address being used at the time of the error. This will
be the third line of the error message, :
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6.02,05,0 FLOW CHART

The following flow chart is designed to give a general picture
of the test routine's relationship to one another,
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6.02,06,0 ROUTINE/ERROR INDEX DA0O!

To locate routines and errors in the program listing.-

Routine Number

NO1
No2
NO3

NoO4
NOs
NO06
No8

NO9
N10

Error Number

01
0z
03

04
05

06
07

08
09

i0
11

12
13

g
e

56
57,
59

61, 62
62

63, 64
64

65, 66
66

67
68
72
73
73

DAO1
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6.03.00.0 DAO3 RELIABILITY TEST DESCRIPTION

This test obsoletes DAO3B. It incorporates improved and .
more thorough methods of testing the reliability of the
7631-1301.

The program tests every available module on every channel in
an automatic or manual mode. The automatic mode requires
no manual intervention and can be run from a load-and-go
maintenance tape. The manual mode does require intervention
and can not be run unattended.

The normal sequence of the program starts by testing the
Error Detection Ckts in the 7631. This is followed by 100
random seeks and verification that the access arrived at the
correct location. At the CE cylinder (253) Read, Write, and
Write Format are tested in 6 and 8 bit mode, the Read-
Write test being performed on each of the 40 heads. The
specific file operation; home address, full track with address,
full track without addresses, single record, and cylinder,
are tested for both read and write in the 8 bit mode. The
cylinder op is tested only when in manual mode so that its
availability can be checked. If the priority feature is avail-
able, a quick check of the seek complete line is made.

This is performed on every channel for every ready 1301
module. When all modules have been tested, the test ends,
if in automatic mode. If it is in manual mode, the program
runs an overlap test where files and tapes on any channel
are overlapped. When the overlap routine is completed,
the test in manual mode is over.

6.03.01.0 OPERATING PROCEDURE

The standard procedures outlined in the package write-up
apply to this program, in addition the following procedures
are used to run this program.

01.1 SWITCH SETTINGS PREVIOUS TO RUNNING PROGRAM

Write Format Switch On (on all 1301 mods to be tested)
HAO Switch ON (on all 7631's to be tested) '

All 1301 modules not to be tested are set inoperative.
All other 7631-1301 switches OFF,

r.L.nc‘gn
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6.03. 01.0 . OPERATING PROCEDURE (continued) ‘

01.2 SPECIAL REQUESTS (Made Only in the Manual Mode)

a. "CYO Available" o
CE enters I if it is, 1 if it is not. (1 = any other
character but 1.)

b. "CE-HAO ON"
CE turns on CE-HAO switch and presses start. This
request is made when during the random seek test the
access does not arrive at the correct location. With
the CE-HAO switch on the HAI is read into memory
and displayed on the typewriter.

c. "Addr Read, 0000000, CE-HAQ OFF"
The CE now turns off the CE-HAO switch and presses
start to continue.

01.3 SPECIAL TADS

There is one special TAD for this program (memory location
01004).

If this TAD is set to a 1, the program will run in the manual
mode. This TAD is set to a 1 when the program is loaded.

01.4 STANDARD OPTIONS

All the standard program options are available in this
program.

01.5 MANUAL MODE

When running in the manual mode all channels which have
tapes, but do not have files should have a scratch tape
loaded and ready on Drive "1'". This is required for proper
operation of the overlap test. '

0l.6 SUMMARY TYPEOUT

The summary typeout as described in the package write-
up is given at the end of this test.



6.03.02.0

02.

02.

02.

i

2
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6.03.03.0

03.

1

03.2

6.03.04.0

04.

1

DA03

' Page 082
OPERATING HINTS o

SELECTING MANUAL MODE (Alter Special TAD)

‘Use program option code 2 (alter memory) to alter the special

TADtoa lor 1. Special TAD location is 01004.
RELIABILITY RUN
To run the program in a reliability mode:
1. Run program in automatic mode.
Alter TADS (select option code 3) to repeat test.
3. Terminate program when desired (select option code
blank). v
ALTER ROUTINE SEQUENCE
If this program option is selected, care should be used to
insure that the format required by certain routines is available

when the routine is run in the altered sequence.

PROGRAM STOPS

ERROR STOPS
None

NORMAL STOPS - Manual Mode Only

Mem Loc Reason
5530 . Wait for CE to turn on CE-HAO

switch, press start.

5614 Wait for CE to turn off CE-HAO
switch, press start.

TYPEOUTS (Other Than Request or Standard Typeouts)
"HAO AND FORMAT SWS ON"
This is to remind the CE that this program runs in

automatic mode when loaded and that the HAQO and Write
Format switches must be ON.
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6,03,04.0 TYPEOUTS (continued)
04,2 "TST MOD CH"

This tells the CE which module on which channel is being tested
at present, :

6.03,05,0 FLOW CHART

The following flow chart is designed to give a general picture of
the test routine's relationship to one another,
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6.03.06,0 ROUTINE/ERROR INDEX DA03
To locate routines and errors in the prograzﬁ listing,

Routine Number Error Number Page

NO1 02 | 108
NoO2 04 - 109
NO3 05 , 110, 111
. 06 1
07 111
08 111
No4 09 113
10 112
11 114
NO5 12 115
13 . 116
14 116
15 , 116
NO06 16 117
17 117
NO7 01 118
No8 18 120, 121
NO9 19 122,
20 123
© N10 | 21 . 124, 125
N11 22 ' 126,
» 23 127

24 : 127




6.03,06,0 ROUTINE/ERROR INDEX DA03 (continued)

Routine Number

NI3
N14

N15

N16

N17

Ni18
N19

Error Number

25
26
27
28
29
30
31
32

33
34

35

Page

130,

132,
133
133

134, 135

136
137
139, 140
141
142
142

DAO03

Page 086
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