~ NAVORD OP 3514 (PMS/SMS) VOLUME 2

| | PART 2
FIRST REVISION

" SEE PART 1 OF THIS VOLUME
‘FOR COMPLETE FRONT MATTER |

: - DIGITAL COMPUTER MK 152 SERIES
-  DIAGNOSTIC PROGRAM
) —

- THIS PUBLICATION SUPERSEDES OP 3514 (PMS/SMS)

,, DATED 1 JANUARY 1972

" PUBLISHED BY DIRECTION OF

‘ COMMANDER NAVAL ORDNANCE SYSTEMS COMMAND o
~ | o 1 JANUARY 1973



THIS PAGE INTENTIONALLY LEFT BLANK



[ 14

~

Paragraph

8-1.
8-3.
8-6.
8-11.
8-17.
8-21.
8-26A.
8-27.
8-28.
8-29.
8-30.
8-30A.
8-30B.
8-30C.
8-31.
8-32.
8-33.
8-34.
8-34A.
8-35.
8-36.
8-37.
8-38.
8-38A.
8-39.
841.
8-42.
8-43A.
8-43B.
8-43C.
844,
8-46.
8-417.
8448.
8-49.
8-50.
8-51.
8-53.
8-55.
8-57.
8-58.

NAVSEA OP 3514 (PMS/SMS) VOLUME 2 PART 2 FIRST REVISION

CHAPTER 8

Diagnostic Program

Introduction ..................
Guide to Proper Use of Chapter ....
Sequence of Diagnostic Testing ....
Malfunction Isolation Procedures ..

........................................

.......................................

.......................................

.......................................

Intermittent Analysis P Register =005246 ... ...... ... .. ittt

Malfunction Isolation Tables ......
Sample Troubleshooting Problem ..
Operating Procedures ............
Preload Initialization ............
Bootstrap Program Loading Procedure

---------------------------------------

.......................................

.......................................

.......................................

.....................................

Program Execution Following Bootstrap Load (Non-Jumpered Mode) .............

[/O Channels Jumpered Mode Test ..
Special /O Test ................
DualMode Test ................
Skip/Stop Test Execution Procedure

Program Fault and DISC ADV P Test

.......................................

.......................................

.......................................

.......................................

.......................................

Intercomputer Initialization Program Loading and Execution Procedures ...........
Intercomputer Description . ... ...ttt it it it e e e
Primary to Secondary Table Description (BANK 1) ... ... it
Initialization Procedure (Control Word Storage Computer Under Test) .............
Program Loading (Operational Computer) ...........ccoiiieiiiininiannennenn.
Program Transfer . .. ... .. . i i i e
Program ExecutionBank O ............ ... ... . ... ... . L. fovnacnonnnnns
Program Execution Bank 1 . ... ... .. ... i i it
Loop and Halt Determination Procedure . . . ... ... ... . ittt iinraenennns
Diagnostic Program Restarting Procedure ........ ... ... .. . i,
Inspect and Change Procedure . . ... .. .. ittt it it e natananan
ZPAC Operating InStructions . ......... .ttt innr e irieeeneaaneenns
ZPAC Function Codes and Special Entries . ......... ... .. . .00ttt iiriiennnnnn.
Error Code and Status Word Format . ......... ... .. .. it iiiiiiiinnnnns
Predetermined Program Run, Recycle CONTBASI, MEDIA,and IOTA .............
Predetermined RUn ... ... .. . . it ittt vttt e eaairaens
Recycle CONTBASL ... .. . i i e e ettt e
Recycle MEDIA ..o i i e i i ettt ettt e e
Recycle IOTA (Non-Jumpered Mode) . ..o o vvi i it ittt e et e e e eeeeeeaans
Intermittent Isolation Procedure . ...... .. vttt i ittt i aaeen e
Key Event List ... i ittt it ittt sttt eteeaananeenns
Program Stop and Skip Switch Functions .......... ... .. ... it iviirrnnnnn.
Program Listing and Cross-Reference Index ..., ...t
Example Using Program Listing Labels, Statements, and Remarks .................

Example Using Cross-Reference Index

-------------------------------------

CHANGE 7

F‘?
Y
o

[ [] [} [} 1 1
Co G0 =) = =

1 ] [) 1 [}

WO ONSBPANNN

1
—
\O

8-26
8-26
8-26
8-29
8-29
8-29
8-30
8-30 |
830 |

i



"NAVSEA OP 3514 (PMS/SMS) VOLUME 2 PART 2 FIRST REVISION

LIST OF ILLUSTRATIONS

Figure

8-1. . Sequence of Diagnostic Testing Sequence
8-2. Sample Fault Catalog ................
8-3. Isolation Functions ..................
84. External Function Word Format . ...... .
8-5. Status Word Format ................
8-6. Program STOP and SKIP Switch Functions
i CHANGE?7

...................................
...................................
...................................
I R R R o L L R BRI AT )
.....................................

.....................................

- Page

8-2
8-10
8-11
8-27

8-28

8-31

LY




Table

8-1.
8-2.
8-3.
84,
8-5.
8-6.
8-7.
8-8.
8.9,
8-10.
8-11.
8-12.
8-13.
8-14.
8-15.
8-16.
8-16A.
8-16B.

8-17.
8-18.
8-19.
8-20.
8-21.
8-22.
8-22A.
8-23.

8-24. .

8-25.
8-26.
8-27.
8-28.
8-29.
8-30.
8-31.
8-32.
8-33.
8-34.
8-35.
8-36.
8-37.
8-38.
8-39.
8-40.
841.
8-42.
843.
844.
8-45.

NAVSEA OP 3514 (PMS/SMS) VOLUME 2 PART 2 FIRST REVISION

LIST OF TABLES

Preload Initialization, Loop Condition ...... ... ... . i iniineennn
Preload Initialization, Fault Condition ...... ... .. . ... i,
Preload Initialization, No Loop Limit Condition............ ..o
Preload Initialization, Improper Mode Set ... ... ... .o i,
Preload Initialization, Master Clear-Logic ......... . ... . i i,
Preload Initialization, Master Clear-I/O . ........ ... it iiiiiiiiinnn.n
Preload Initialization, Memory Clear-FunctionCode . ................ ... . vt
Preload Initialization, Memory Clear-Run Not Lit .............. ... ... . o0 hty
Bootstrap Load Failure-Initialization ........... ... ... . i i,
Bootstrap Load Failure-Loop Condition . ......... .. ... . i,
Bootstrap Load Failure-Fault Condition ........... ... ... . it
Bootstrap Load Failure-Halt Condition ............... .. ... .. i,
Bootstrap Load Failure-No Loop Limit Condition .................... .. .......
Bootstrap Load Failure-Program Stop Condition ................... ... ... ...,
Program Execution, Pre AIMAT Control-Loop Condition .......................
Program Execution, Pre AIMAT Control-Fault Condition .......................
Program Execution, Pre AIMAT Control-Fault (Loop) Condition .................
Program Execution, Pre AIMAT Control-Fault (Loop) Undetermined

Limits Condition . . .....c. ittt i i it it i ettt e e
Program Execution, Pre AIMAT Control-Halt Condition .......................
Program Execution, Pre AIMAT Control-No Loop Limit Condition ...............
Program Execution, Pre AIMAT Control-Program Stop Condition .................
Program Execution, Pre AIMAT Control-Parameter Stop Error Condition ...........
Program Execution, AIMAT Control-LoopCondition . .. ........................
Program Execution, AIMAT Control-Fault Condition . . .........................
Program Execution, AIMAT Control-Fauit (Loop) Condition.....................
Program Execution, AIMAT Control-Halt Condition ...........................
Program Execution, AIMAT Control-No Loop Limit Condition ...................
Program Execution, AIMAT Control-Program Stop Condition ...................
Dual Mode Test .........ii ittt ittt ittt ittt taeeteineenaananas
Deleted
Deleted
Special I/O Test, Execution-Loop Condition .............cotiirrimrevnneennnns
Special I/O Test, Execution-Fault Condition ............... ...,
Special 1/O Test, Execution-Halt Condition ................. ... ... .........
Special I/O Test, Execution-Program Stop Condition ...........................
B 5B 07 +J00 X PP
Fault and Disconnect Advance PTest . ...... ...ttt ienerennnens
Secondary Isolation Table for Table 8-10 (IC Setup, Transfer, No Detect) ...........
Secondary Isolation Table for Table 8-10 (IC Loop, Halt, Fault) .................
Secondary Isolation Table for Table 8-10 (IC Program Stop) . ........ccvvuvvvnnn.
Secondary Isolation Table for Table 8-11 (IC Setup, Transfer, No Detect) ...........
Secondary Isolation Table for Table 8-11 (IC Loop, Halt, Fault) .................
Secondary Isolation Table for Table 8-11 (ICProgram Stop) .....................
Secondary Isolation Table for Table 8-12 (IC Setup, Transfer, No Detect) ...........
Secondary Isolation Table for Table 8-12 (IC Loop, Halt, Fault) .................
Secondary Isolation Table for Table 8-12 (IC Program Stop) . .......c.cvvvivennnn.
Secondary Isolation Table for Table 8-14 (IC Loop, Halt, Fault) .................
Secondary Isolation Table for Table 8-14 (IC Program Stop) . ..........covuvnn...

CHANGE 7

Page

8-101
8-102
8-103
8-104
8-105
8-128
8-136
8-142
8-143
8-158
8-234
8-317
8-328
8-329
8-356
8-364
8415

8-416
8417
8-425
8426
8-552
8-553
8-558
8-570
8-571
8-579
8-580
8-811

8-812
8-814
8-816
8-818
8-824
8-827
8-829
8-851
8-882
8928
8-937
8954
8970
8-975
8977
8978
8979

iii



Table

8-46.
847.
8-48.
849,
8-50.
8-51.
8-52.
8-53.
8-54.
8-55A.
8-55B.
8-56.
8-57.
8-58.
8-59.
8-60.
8-61.
8-62.
8-63.
8-64.
8-65.
8-66.
8-67.
8-68.
8-69.
8-70.
8-71.
8-72.

-73.
-74.

o0 00

iv

NAVSEA OP 3514 (PMS/SMS) VOLUME 2 PART 2 FIRST REVISION

LIST OF TABLE (Continued)

Secondary Isolation Table for Table 8-5 . ... .. . ittt i i i
Secondary Isolation Table for Table 8-9 . ... ... ittt iiiiinnnnnns
Secondary Isolation Table for Table 8-16 . ......... ... iiiiiiiiiiiinnnnnn.
Secondary Isolation Table for Table 8-17 .......... . ittt
Secondary Isolation Table for Table 8-19 ........ ... ... it
Sccondary Isolation Table for Table 8-21 ........ ... ...t nnnnn.
Secondary Isolation Table for Table 8-22 .......... ... ittt rnennnns
Secondary Isolation Table forTable 8-23 . ...... ... it inrnnnns
Secondary Isolation Table for Table 8-25 ......... ... .. i,
Secondary Isolation Table for Table 8-32 ... .. ittt i
Secondary Isolation for Table 8-32-Program Stop Condition ...................

Deleted
Deleted
Deleted

Jumpered Channel Test, Chan 0, 2 . ... .. ir it nii ittt c e iineencannn
Jumpered Channel Test, Chan 4,6 . ......... .ttt ittt erennaneanns
Jumpered Channel Test, Chan 5,7 ... .. it it iennnanaanas
Jumpered Channel Test, Chan 10, 12 ... ... . ittt ieninaneacas
Jumpered Channel Test,Chan 14,16 ............. ..., [P
Jumpered Channel Test, Chan 0, 2-Program Stop Condition ...................
Jumpered Channel Test, Chan 4, 6-Program Stop Condition ...................
Jumpered Channel Test, Chan 5, 7-Program Stop Condition ...................
Jumpered Channel Test, Chan 10, 12-Program Stop Condition ............ e
Jumpered Channel Test, Chan 14, 16-Program Stop Condition .................
Jumpered Channel Test, Chan 11, 13 . ... ... i it i
Jumpered Channel Test, Chan 15, 17 ...... .. ittt iineneennns
Jumpered Channel Test, Chan 11, 13-Program Stop Condition .................
Jumpered Channel Test, Chan 15, 17-Program Stop Condition .................

PART 2A

Program Listing . ... o viiiit ittt it e,
Cross-Reference IndexX ... . oo it ittt i it it e et e e e e

CHANGE 7

Page

8-985

8-1009
8-1015
8-1021
8-1026
8-1031
8-1035
8-1041
8-1042
8-1082
8-1083

8-1087
8-1088
8-1091
8-1092
8-1093
8-1094
8-1111
8-1125
8-1134
8-1156
8-1176
8-1177
8-1178
8-1200

8-1221
8-1597

()

S

)



NAVSEA OP 3514 (PMS/SMS) VOLUME 2 PART 2 FIRST REVISION

CHAPTER 8

DIAGNOSTIC PROGRAM

8-1. INTRODUCTION

8-2.  This chapter contains instructions on the
proper use of the information in the chapter, step-
by-step procedures for executing the tests that com-
prise the diagnostic program, and fault isolation
tables. An introduction and description of the
program is provided in OP.3514 Volume 1, Chapter
5. Implementation of the diagnostic program as

an integral part of the overall computer mainte-
nance is described in Volume 2, Part 1, Chapter 6.

8-3. GUIDE TO PROPER USE OF CHAPTER.

84.  The uniqueness of the program documen-
tation makes it imperative that any potential user
become thoroughly familiar with the two items
listed below before attempting to load or execute
the diagnostic program, or to use this chapter for
malfunction isolation.

1. Sequence for performing diagnostic
testing. Refer to para 8-6.

2.  Use of malfunction isolation proce-
dures. Refer to para 8-11.

8-5.  After the user has become familiar with
the above-mentioned items, the diagnostic pro-
gram should be loaded and run (with all options)
on an operational computer, starting with the
preload initialization procedure (para 8-28). This
will aid the user in recognizing malfunctions and
in differentiating between different types of mal-
functions when they occur under actual test
conditions.

8-6. SEQUENCE OF DIAGNOSTIC TESTING.

8-7.  The sequence in which diagnostic testing

is performed is shown in figure 8-1, sheets 1 thru

5. Sheet 1 is a simplified flow chart of the diag-
nostic testing sequence. After preload initialization
and the diagnostic load, the program is executed in
the non-jumpered mode. At this time, the operator
has the option of running the Skip/Stop Test, the
Program Fault and Disconnect Advance P Test, or
executing the program in the jumpered mode.

The Special I/O Test should not be run until the
program has been run in the jumpered mode for

the channels to be tested. The Dual Mode Test
should not be performed until the Special I/O
Test has been completed. Refer to the following
paragraphs and figure 8-1, sheets 2 thru 5 for a
detailed description of diagnostic testing.

8-8.  The diagnostic testing sequence is initiated
by performing a preload initialization procedure
(para 8-28) in which various manual operations
are performed to ensure that all equipment
involved in the testing process is in an initialized
condition before any testing is performed under
program control. The initialization procedure
also ensures that the computer under test can be
energized properly and placed in an initialized
(master clear) condition. If the preload checkout
is successful (no errors), an attempt is then made |
to load the diagnostic program. If the preload
checkout is unsuccessful, isolation is performed
on the failure symptom noted during the initiali-
zation attempt. If isolation is unsuccessful, then
diagnostic loading should be attempted.

89. In the initial load attempt, the input

device is utilized to load the diagnostic program
into bank 0 of memory via the normal bootstrap
method of loading. (Refer to para 8-29.) If the
program loads successfully, it is executed according
to the procedure in para 8-30. If the bootstrap
load attempt is unsuccessful, isolation is performed
using the failure symptom obtained from the
abortive bootstrap load attempt. If a symptom is '
found (a match of registers values) and if the
symptom results in a suspect card list of more than
10 cards, the operator has the option of either
replacing the specified cards (as directed in para
8-13) or of loading the diagnostic program via the
intercomputer method if an operational computer
is available. If the latter alternative is selected, the
diagnostic program is first loaded into memory bank
0 of an operational Mk 152 and then transferred
into memory bank 1 of the faulty Mk 152. (Refer
to para 8-33.) An attempt is then made to execute
the program, using the procedure in para 8-38A.

If the program fails to isolate the malfunction,
isolation is performed either by using the failure
symptom from the abortive bootstrap attempt or
another intercomputer load can be attempted this l
time from bank O of the operational computer to

CHANGE 7 8-1
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START
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INITIALIZATION
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SPECIAL
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Figure 8-1. Sequence of Diagnostic Testing (Sheet 1 of 5)
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Figure 8-1. Sequence of Diagnostic Testing (Sheet 2 of 5)
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ERROR YES
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ISOLATION
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ISOLATION
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ISOLATION
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GRAM LISTING

AND MANUAL
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ATTEMPT DIAGNOSTIC
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Figure 8-1. Sequence of Diagnostic Testing (Sheet 3 of 5)
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EXECUTE
| JUMPERED MODE,
SPECIAL 1/O,
SKIP/STOP, FAULT-
I DISC ADV P, OR
'DUAL MODE TEST

CARD
LIST> 10

OPERATIONAL
COMPUTER
AVAILABLE

Figure 8-1.

| (OPTIONAL TESTS)

NOTE: The Special 1/O Test should not be run until the
channels have been checked in the normal jumpered mode,
and the Dual Mode Test should not be run until the
Special I/O Test has been run.

REFER TO
ISOLATION
TABLES

LISTED
IN ISOLATION
TABLES

YES

REFER TO
PROGRAM LISTING
AND MANUAL
TROUBLESHOOTING
PROCEDURES

REPLACE
MODULES

Sequence of Diagnostic Testing (Sheet 4 of 5)
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bank O of the faulty computer using the proce-
dures in paras 8-33 and 8-38.

8-10. Once the diagnostic program is loaded, it
is executed according to the appropriate program
execution procedure (para 8-30 for a bootstrap

lload, or paras 8-38 or 8-38 A for an intercomputer

load) to verify the operational status of the com-
puter. If the program runs to successful comple-
tion, indicating no malfunctions were detected, the
computer comes to a prescribed programmed stop
to indicate to the operator that the program ran
successfully. If the program detects a malfunc-
tion, the computer either comes to an error stop,
program faults, halts or hangs up in a loop condi-
tion, with the failure symptom displayed on the
maintenance panel.

8-11. MALFUNCTION ISOLATION
PROCEDURES. |

8-12. When a malfunction is detected, the table
number of the isolation table referenced and the
failure symptom associated with the malfunction
should be recorded for possible future use before
taking any corrective action. The isolation pro-
cedure specified for the particular failure symptom
should then be referenced and the procedure
performed exactly as written. If the procedure
does not satisfactorily isolate a defective module,
indicating a “no-find” condition, the operator
should utilize the troubleshooting procedures
listed in OP 3514 Volume 2, Part 1, Chapter 6.

NOTE: It is important to refer to
the first page of any isolation table
referenced since a special procedure
may be specified at that point.

8-13. If one or more suspect modules are

listed in the procedure, power should be removed
from the computer before performing any
corrective action. Then, the first suspect module
in the “LOC” column should be exchanged with
the corresponding module in the “SWAP” column
or with a spare, and in the order listed since they
are exchanged in descending order of failure pro-
bability. If the swap location column contains
***% instead of a module location, it indicates no
other module is available in the computer for
exchange with the suspect module.

8-14. After exchanging modules, power should
be re-applied to the computer and the testing
process repeated, starting with the preload initial-
ization procedure in para 8-28. If the same failure
symptom occurs, the operator should return the
modules to their original location, exchange the
next suspect module in the list with the corres-
ponding module in the “SWAP”’ column or from
spares and then repeat the retesting process, con-
tinuing this sequence until a change in failure
symptoms occurs. A change in failure symptoms,
which can be a no-detect, indicates that the last
suspect module that was exchanged is the defective
module, or trouble is intermittent or an operator
error was made. Assuming the last module ex-
changed was defective, the defective module
should be replaced with a module from spares and
the testing process repeated once more, starting
with the preload initialization procedure in para
8-28. This is done to verify the operational status
of the computer.

NOTE: When a malfunction is
detected during program execution,
the program can be restarted with-
out having to reload the program in
most cases. If a FAULT occurs, the
program will probably have to be
reloaded. Although reloading may
not be necessary, it is good practice
to repeat the entire testing process,
which includes loading, to verify
the computer is completely opera-
tional.

8-15. When the operator encounters a list con-
taining more than 10 suspect modules, he should
exchange the first five modules in the “LOC”
column with the corresponding modules in the
“SWAP” column and then retest according to the
procedures in paras 8-13 and 8-14. This process
should be repeated for each succeeding group of
five modules until the malfunction is isolated.

NOTE: In some instances it is
not possible to exchange five
modules at a time because the
same module in the SWAP col-
umn may be repeated several
times in a table.

CHANGE 7
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8-16. When the operator is directed to replace
a module directly, an operational spare should be
used as the replacement. After replacing the
module, the testing process should be repeated,
starting with the preload initialization procedure
in para 8-28. This is done to verify that the new
module corrected the malfunction.

8-17. INTERMITTENT ANALYSIS P
REGISTER = 005246.

8-18. Normally P = 005246 is referred to as an
intermittent error stop; however, some solid
failures (especially in I/O) appear to the program
as an intermittent failure and cause a PROGRAM
STOP 5 with P = 005246. The user shouid first
assume the failure is solid and use the isolation
tables in the same manner as for any other failure.
If a match cannot be found or module replace-
ment is ineffective, assume that an intermittent
failure occurred. Para 8-50 contains a procedure
for isolating casualties when P =005246. Paras
8-19 and 8-20 contain additional information on
intermittent failures and OP 3514 Volume 1,
Chapter 5-20 contains a more comprehensive des-
cription of intermittent failures and the intermit-
tent routine AIMAT.

8-19. When an intermittent failure occurs, the
program displays the last P value in the CO regis-
ter, and displays the AU, AL, CE, and B values
in their respective registers. The operator is
directed to a table from the operating procedures

(in paras 8-30 and 8-30A). With the data displayed,

the operator is able to locate the range of symp-
toms in which the fault is located. Historical

data relating to the intermittent failure is stored

in the addresses listed below. This data may be
referenced for analysis by means of the inspect

and change procedure described in para 8-42.

For additional information on intermittent failures,
refer to OP 3514 Volume 1, Chapter 5-20.

ADDRESS CONTENTS

005331 Last AU value

005332 Last AL value

. 005333 Last B value

005334 Most recent P value
005335 2nd most recent P value
005336 3rd most recent P value
005337 4th most recent P value
005340 5th most recent P value
005350 Number of attempts

8-8 CHANGE 7

005352 Number of detects

005354 Number of consecutive detects
005371 First P value

005372 First AU value

005393 First AL value

005374 First B value

005376 Number of no-detects after last detect

005401 Number of times subroutine was recycled

8-20. To extend the testing of AIMAT to further
isolate an intermittent failure, the following
locations may be changed.

1. Address 005362 (normally set to 5)
may be set to any number to cycle
the diagnostic test for as long as the
operator wishes.

2. Address 005356 (normally set to 20
to allow for 20 attempts to find two
consecutive detects before termina-
tion) may be set to any value to
increase the number of attempts.

3.  Address 005377 (normally set to 10,
which is the number of no-detect
passes allowed before termination)
may be increased but should not
exceed the maximum number of
attempts specified in address 005356
(normally 20).

8-21. MALFUNCTION ISOLATION TABLES.

8-22. There are two types of malfunction isola-
tion tables. One type is designated a “primary”
isolation table, the other a “secondary” isolation
table. Both types are arranged in the form of a
fault catalog. The primary isolation tables are
referenced from the operating procedures in
paras 8-28 thru 8-30A when a malfunction is
detected while performing these procedures. If
the referenced primary isolation table contains a
suspect module list with more than ten modules,
indicating further isolation is required, reference
is made from the primary isolation table to either
a secondary isolation table or secondary operating
procedures to obtain symptoms relating to the
malfunction. In either case, the table number of
the primary isolation table and symptom number
from that table must be recorded for use later in
the isolation process. If the secondary operating
procedures (intercomputer load procedure in
para 8-33) are referenced, an incorrect indication

)
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during those procedures will refer the operator to
an item number in figure 8-5. This item number
and the table number of the primary isolation
table that was originally referenced, determines
the secondary isolation table that the operator will
be required to reference. The final step in the iso-
lation process requires the operator to locate the
appropriate item number (and message, if any) in
the secondary isolation table and replace and/or
exchange the suspect modules listed.

8-23. Asample fault catalog is shown in figure
8-2. As shown in the sample, each table is num-
bered and has a title that briefly describes the
area of testing and the malfunction. The row of
column headings directly below the table identifi-
cation line identifies the field of indicators used
for isolation. The fields are arranged from left to
right in the order in which they are used for isola-
tion. In the sample, P is the most significant field
and CE is the least significant field. To find a
failure symptom in the sample table, the P register
value in the failure symptom is first matched
against the P values in the table. Then the AU,
AL, and(flowér CE registers valesin the failure
symptom are matched (in that order) against the
corresponding AU, AL, and CE values in the
table. If an X appears for a single numeric char-

* “acter, that character is variable and is to be
-ignored. If an XXXXXX appears for an entire
register, the XXXXXX represents any value not
listed in the table for that register. In some
tables the column heading SYMPTOM appears.
The numbers in this column are unique symptom
numbers for malfunctions that may require
further isolation.

NOTE: The sample malfunction
isolation table shown in figure

8-2 is a representative sample of
the format only. It does not
necessarily reflect the data items
that constitute a specific malfunc-
tion symptom. Registers and
indicators other than those shown
in the sample may comprise all or
part of any given malfunction
symptom. Thus, the format of
individual tables will change slightly
to accommodate all the variations.
A list of functions used for isola-
tion that may not be readily identi-
fied by the operator are listed in
figure 8-3.

8-24. Once a match is found, corrective action
can be taken using the information associated
with the second row of table column headings
(LOC, SWAP, TYPE, PLATE, and FAULT). The
information contained in these five columns is
described below:

1. The LOC column identifies the
modules suspected of producing the
symptoms listed directly above them.

2. The SWAP column identifies the
modules that can be exchanged with
the suspect module to isolate the
failure to a single failing module.
(**** in this column indicates there
is no module available for exchange.)

3. The TYPE column identifies the type
number (last four digits only) of both
the suspect module and the module
listed in the adjacent SWAP column.

4. The PLATE column identifies the
functional schematic plate number(s)
that depict the suspect circuitry.

5. The FAULT column identifies the
fault that was induced in the suspect
module to produce the symptom.
(No reverse propagating faults were
induced.) Both the pin(s) and pin
condition are indicated. For example,
I1OL in this column implies that in-
put pin 10 of the suspect module in
the L (low) state will produce the
symptom listed. Similarly, 016H
implies that output pin 16 of the
suspect module in the H (high) state
will produce the symptom listed.
Each set of faults is separated by a
comma; when faults are separated by
an asterisk, a multiple-pin failure pro-
duced the symptom listed. This
information is useful in recovering
from a no-find condition where the
malfunction was due to a fault in the
chassis wiring associated with the
listed pins.

8-25. When more than one suspect module is
listed for a given symptom, the module exchange
and retesting sequence described in para 8-13
should be performed. Basically, this involves
exchanging the first suspect module in the list with
the corresponding module in the SWAP column and

CHANGE 7 8-9
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Figure 8-2. Sample Fault Catalog
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PULIM
MODE

IOFUNC
IOCHAN

* CHANO

SEQ

RUN
FAULT

ITEM

MSG

ICR

SYMPTOM

Octal value of upper limit of P register
when computer is in a loop

Octal representation of mode function,
(e.g., if OP-STEP is set, MODE = 02)

Octal representation of 1/O translation
function (c.g., bit O set and bit 1 clear
is IOFUNC = 1)

Octal representation of I/O translation
channel (e.g., bit 1 set and others
ciear is [IOCHAN = 02)

Octal representation of the channel 0
indicator on the I/O channel and status
grid (e.g., EF ACT indicator set,
CHAN 0 = X020)

Octal representation of SEQ DES
indicators (e.g., [ SEQ indicator set is
SEQ = 0400)

PROGRAM RUN indicator
PROGRAM FAULT indicator

Number listed in procedure for
secondary isolation

Type of loop encountered in procedures

for secondary indicator (e.g., LOOP,
HALT, and FAULT are used for
isolation) -

Octal representation of ICR indicators

Unique symptom number — used to
isolate in secondary tables

* Same for other channels, e.g., CHAN1, CHAN3, CHAN4.

Figure 8-3. Isolation Functions

CHANGE 7
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then repeating the entire testing sequence, starting
with the preload initialization procedure in para
8-28. If that particular suspect module was the
defective one, the failure symptom that occurs
during the retesting sequence will change. This
indicates that the module now located in the
SWAP location is defective. The operator should
then replace the defective module with a module
from spares and repeat the entire testing sequence
to ensure that the corrective action taken elimina-
ted the problem. If the initial module exchange
did not produce a symptom change, the operator
should exchange the next module in the list and
continue as above.

NOTE: If the symptom appears
at or near the bottom of a page,
inspect the following page for a
carryover to ensure that all
modules associated with the
symptom are included in the
maintenance action.

If a message such as for FURTHER
ISOLATION REFER TO PARAGRAPH 8-X
appears, record the table number and symptom
number, perform the procedure as directed, and
then reference the table for that symptom, locating

the secondary symptom from the reference number

in the procedure.

8-26A. SAMPLE TROUBLESHOOTING
PROBLEM. The following example shows how
the diagnostic program is utilized to isolate mal-
functions of the computer:

1. Example. The computer is prepared
for loading the diagnostic program by performing
the Preload Initialization procedures in para 8-28.
The diagnostic is loaded successfully utilizing pro-
cedures in para 8-29. When the diagnostic is
executed (refer to para 8-30), it is noted that
incorrect indicators are observed in step 1. These
incorrect indicators lead the operator to table
8-19. The operator locates the symptom with P =
002432, AU = 707070, AL = 030000 abd CE =
000151. The symptom is number 793 and lists
cards 6J32B, 6J33C, and 6J35C as the possible
replacements. The operator swaps 6J32B with
the listed swap, 6J31B, and reruns the diagnostic.
The incorrect indication is not the same as the
original symptom. Therefore, it is determined
that the fault followed the swap and the module
swapped from 6J32B to 6J31B is the faulty one.

\
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The operator returns the modules to their original
positions and replaces the module at 6J32B. The
diagnostic is rerun and the indication is successful
completion of the program.

8-27. OPERATING PROCEDURES.

8-28. PRELOAD INITIALIZATION. The
following procedure ensures that the computer.
under test can be energized and initialized properly.
If isolation fails during preload initialization,
attempt bootstrap loading in accordance with
para 8-29.
Step 1. At the Digital Computer Mk 152,
position the following switches as
indicated:

Power Panel (A5)

SWITCH POSITION

DISC ALARM/RESET ALARM NEUTRAL

BATTLE SHORT ON-OFF OFF
INDICATE OFF-INDICATE/ INDICATE/SET
SET

POWER ON-OFF ON

Control Panel 1 (A2)

1/0 CLEAR/MASTER CLEAR NEUTRAI.:

SEQ STEP/STOP NEUTRAL
FUNCTION REPEAT DOWN
PHASE REPEAT DOWN
AUTO RECOVERY DOWN
DISC ADV P DOWN
RESTART/START STEP NEUTRAL
Control Panel 2 (A4)

PROGRAM STOPS DOWN
PROGRAM SKIPS DOWN
EXT SYNC DISC UP



POSITION
DISC Up

"BOOTSTRAP MODE NDRO/ NDRO

B 1/0 Pariels (A1) and (A8)
ALL CHANNEL INTER-

- CHANNEL
W ‘COMPUTER/CHANNEL NORMAL
- NORMAL

BALL CHANNEL FUNCTION ~ SINGLE
Byl BEHIND Control Panel 1(A2)

£ 7 4CLOCK NARROW/NORMAL NORMAL
! ODD/EVEN

Ensure the input device being used is
energized, on-line with the diagnostic
program tape inserted and ready for
bootstrap loading, and master cleared.

Press STOP switch and observe that
PROGRAM RUN indicator is extinguished

a. If correct, perform'step 4.
b. If PROGRAM RUN indicator is lit,
‘ refer to para 8-39 to determine
whether a halt or loop condition
exists and then do one of the
following:

(1) IfPROGRAM FAULT
indicator is lit, press MODE-
OP STEP switch and refer to
table 8-2.

(2) If a loop condition exists,

refer to table 8-1,

(3) If loop limits cannot be

determined refer to table 8-3.

Press MODE-OP STEP switch and
observe that MODE-OP STEP indica-
tor is lit and all other MODE indicators
are extinguished.

a.  If correct, perform step 5.

b. . If incorrect, refer to table 8-4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.
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Press MASTER CLEAR switch and
observe that PROGRAM STOP, P, AU,
and AL register indicators are extinguished.

a.  If correct, perform step 6.
b. Ifincorrect, refer to table 8-5.

Observe that none of the SEQ DES indi-
cators are lit.

a. If correct, perform step 7.

b. If I and INT indicators are lit, per-
form step 10.

c. If any other condition exists, refer
to table 8-5.

Observe that Sl ,‘Zl, B, and K register
indicators are extinguished.

a. If correct, perform step 8.
b. Ifincorrect, refer to table 8-5.

Observe that I/O FUNCTION, 1/0
CHANNEL, CO, CE and all CHAN 0
indicators are extinguished.

a. If correct, perform step 9.
b. Ifincorrect, refer to table 8-6.

Press MODE-RUN and MASTER CLEAR
switches, set FUNCTION REPEAT
switch up, and set FUNCTION CODE
register to 40. -

a. If correct, perform step 10.
b. Ifincorrect, refer to table 8-7.

Press START STEP switch and observe |}
that PROGRAM RUN indicator is lit

and PROGRAM FAULT indicator is
extinguished.

a. If correct, perform step 11.
b. Ifincorrect, refer to table 8-7.

Press STOP switch and observe that
PROGRAM RUN and PROGRAM
FAULT indicators are extinguished.

a. If correct, perform step 12.
b. If incorrect, refer to table 8-8.
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Step 12. Set FUNCTION REPEAT switch down,
press MASTER CLEAR switch, and press
MODE-LOAD switch.

Step 13. Inspect the following indicators: P,
PROGRAM STOPS, AU, AL, SEQ DES,
S1, Z1, B, K, and MODE. The only indi-
cators that should be lit are SEQ DES-I,
MODE-LOAD, and S1 = 000500.

a. If correct, proceed to program load-
ing procedure in para 8-29.
b. Ifincorrect, refer to table 8-9.

8-29. BOOTSTRAP PROGRAM LOADING
PROCEDURE. To load the diagnostic program
using the bootstrap Ioasling metgod , perform the
1 N Q \-’J (.38 72 ‘e J
following steps. Vlayy\ns T\\ao\\ ed, /Rgc on ,l, o1 chon O,
NOTE: If isolation fails for step
2.b, c,d, ore, attempt to load
from an alternate (secondary)
source or, if possible, attempt an
intercomputer transfer from an
operational computer into bank
0. Refer to para 8-33 for inter-
computer transfer.

Step 1. Set PROGRAM STOP switches 3 and 4
up, and all other PROGRAM STOP and
SKIP switches down.

Step 2. Press START STEP switch and observe
that the diagnostic program loads and
computer stops with PROGRAM STOP
3 indicator lit and P=000710.

a. If correct, ensure Bootstrap
Mode switch is in the NDRO
position and at input loading
device, master clear, deenergize,
and proceed to para 8-30.

b. If any program STOP indicator is
lit and P does not equal 000710,
refer to table 8-14.

c. IfPROGRAM FAULT indicator is
lit, press MODE-OP switch and refer
to table 8-11.

d. If PROGRAM RUN indicator is lit,
refer to para 8-39 to determine
whether a halt or loop condition
exists, and then do one of the
following:

-— Lo E 3

(1) If a halt condition exists, refé
to table 8-12.
(2) If aloop condition exists, refe ¥y
to table 8-10.

(3) If loop limits carinot be i g
determined, refer to table 8- 13

¢. If LOAD MODE mdlcatosz Iit,
perform complete Mamtena:nce
Turn-On Procedure. - (Refer o’ il
NAVSEA OP 3514 (PMS/SMS) -
Volume 2, Part 1, table 7-1.)

8-30. PROGRAM EXECUTION FOLLOWING
BOOTSTRAP LOAD (NON-JUMPERED MODE).
To execute the diagnostic program, perform the

following steps.
/g NOTE: If an error is detected, ‘y

the program can be restarted in

most cases by setting the P

Register to 005600 or 045600,
setting PROGRAM STOP

switches 3 and 4 up, and pressing
START STEP switch. See para

841 for detailed procedure. - .

Step 1.  Press START STEP switch and observe -
that PROGRAM STOP 3 1nd1cator is
lit and P = 001300,

R ~N _ . i
a.  If correct, perform:step 2.
b. Ifany PROGRAM STOP mdlcator_,
is lit and P does not equal 001300,
refer to table 8-19. If P=005246 - -
refer to para 8-50. e TN
c¢. IfPROGRAM FAULT indicator is.
lit, refer to pafa 8-39 to determine
whether a halt or loop condition
exists, and then do one of the
following:

(1) If a halt condition ex1sts refer g
to table 8-16.. ~ ;
(2) Ifaloop condmon exists, refer‘?
to table 8-16A. :
(3) Ifloop limits cannot be deter— '
mined, refer to table 8- 16B B
(4) Ifsignature of loop cannot be J
found in table 8- 16A, refer to /i -:i"
table 8-16 to see if halt table "§
contains a P Register value "~ @
between the lower ind uppér :
limits,
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d. If PRORGAM RUN indicator is
lit, refer to para 8-39 to determine
whether a halt or loop condition
exists, and then do one of the

_ following:

(1) If a'halt condition exists, refer
to table 8-17.

(2) If a loop condition exists, -
refer to table 8-15.

(3) Ifloop limits cannot be

determined, refer to table 8-18.

Observe that AU = 000000 and AL =
000012 (initial memory parameters for
40K memory).

a. If correct, perform step 3.
b. If incorrect, refer to table 8-19.

If using other than 40K of memory,
set AL equal to octal number of stacks
as indicated in the following list.

MEMORY SIZE SETA[ 1;2 .
32@/ 10(MOD 0, 1, 2)
40K 12(MOD 3, 4)
48K 14(MOD 5)

Press START STEP switch and observe
that PROGRAM STOP 3 indicator is
litand P= Q01306.

a. If correct, perform step 5.

b. If any PROGRAM STOP indicator
is lit and P does not equal 001 3006,
refer to table 8-20.

Observe that AU = 003001 and AL=
000017.

a. If correct, perform step 6.
b. If incorrect, refer to table 8-20.

Set bits O through 3 of AL as follows:

a. AL=17for161/O channel
computer (Mods 0,2,3 and 4).

b. NAL =07 for 8 1/O channel com-
puters (Mods 1 and 5).

Step 7.

Step 8.

Step 9.

Some peripheral equipments connected
to the computer can cause the diagnosti
program to fail even when off-line or de:
energized, therefore ensure that:

a.  All peripheral equipment connecte
to computer on all channels is de-
energized or, if necessary, the cable
disconnected.

b. Input loading device has been
deenergized. -

c. External 1/O cables are not faulty.

Set PROGRAM SKIP 3 up and PROGR/
STOP 3 down. Gles Jfo by leprunsss
Z/o Rescn

NOTE: Before proceeding to step ._
9, ensure step 7 has been performed
so that a program error detection

will not be caused by a peripheral
equipment or defective cables.

Press START STEP switch. Program
should run for six passes, approximately
55 seconds, (one pass is a flash of the
1/O grid) after which computer should
stop with PROGRAM STOP indicator

4 lit and P = 005052.

a. If correct, perform step 10.

b. If P=005246, refer to para 8-50.

c. Ifany PROGRAM STOP indicator
is lit and P does not equal 005052,
refer to table 8-25 and if signature
not found, refer to table 8-19.

d. IfPROGRAM FAULT indicator is
lit, refer to para 8-39 to determine
whether a halt or loop condition
exists and then do one of the
following:

(1) Ifahalt condition exi.éts, refe
to table 8-22 and, if signature
not found, to table &-}6t.

If a loop condition eXists,

@ refer toptable 8-22A and, if
signature not found, to table
8-16A.

(3) Ifloop limits cannot be detel
mined, refer to table 8-24 an
if signature not found, to tat
8-16B.

CHANGE7 &
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e. If PROGRAM RUN indicator is lit,
refer to para 8-39 to determine
whether halt or loop condition
exists, and then do one of the
following:

(1) If a halt condition exists, refer
to table 8-23 first and,if signa-
ture not found, to table 8-17.
If a loop condition exists,

refer to table 8-21 and,if
signature not found, to table
8-15.

If loop limits cannot be deter-
mined, refer to table 8-24 and
then to table 8-18. .

2
3)

tep 10. At this time the non-jumpered automa-
tic portion of the diagnostic has been
executed without detecting a malfunc-
tion. Any of the following options may
now be performed.

a. To test 1/O channels in the jump-
ered mode, refer to para 8-30A.

b. To verify computer’s program skip
and stop circuitry, refer to para
8-31.

¢. To verify computer’s program fault
and disconnect advance P circuitry,
refer to para 8-32.

d. -To recycle the program continuous-
ly, press the START STEP switch.
Program should run continuously
until one of the following PROGRAM
STOP switches is set to the up posi-
tion,

ROGRAM STOP FUNCTION P-REGISTER=TO

0 CONTBASI 001322
1 MEDIA 022012
2 IOTA (non-jumpered) 010050

e.  To recycle the program for six
passes, refer to para 841.

30A. 1/O CHANNELS JUMPERED MODE TEST.

epl. Denergize computer.,

ep 2.  Jumper input to its own output on two
channels. Select channels in pairs as
follows: 0 and 2,1and 3,4 and 6,

6 CHANGE 7 -
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

5and7,10and 12, 11 and 13, 14 and 16,8
or 15and 17. R B

NOTE: Although channels should
be run in selected pairs, any two
channels can be run; however,

if a casualty occurs, the isolation
tables will not be valid.

Energize computer.

Set PROGRAM STOP switches 3 and 4
up and all other PROGRAM STOP
and SKIP switches down.

Press MASTER CLEAR switch, then
set P =005600.

NOTE: If any indications in steps
6 thru 9 are incorrect, a procedural
error may have been made and it
be necessary to restart the program
by setting P = 045600. (Refer to
para 8-41 for details.) ’

ay

Press START STEP switch and observe
that PROGRAM STOP 3 indicator is -
lit and P = 000710.

Press START STEP switch and observe
that PROGRAM STOP 3 indicator is
lit and P =001300.

Observe that AU = 000000 and AL =
octal number of stacks as set in para
8-30 step 3. - -

Press START STEP switch and observe
that PROGRAM STOP 3 indicator is
lit and P = 001306, ~

Some peripheral equipments connected
to the computer can cause the diagnostic.
program to fail even when off-line or
deeneljgized;'therefore, ensure:

a.  All peripheral equipmeﬁt connectéa
to Computer on all channels are
deenerg{zed or, if necessary, the
cables disconnected.

b. Input loading device has been
;lfeenergized.

c. an even channel is jum :

: [ pered, the ;-
adjacent high ODD chanpe] cable ;"
must be disconnected, ?-




d. External 1/O cables are not faulty.
e.  Jumper cables are not loose.

NOTE: For channels O thru 7, some
I/O PC cards which are common to
the lower odd and lower even
channels, such as the C Register,
are only isolated when testing
channels 0 and 2 and 1 and 3.
Therefore, if isolation fails for -
channels 4 and 6 or 5 and 7, test
channels 0 and 2 or 1 and 3. The
most common error with no iso-
lation is P = 014/604.

Step 11.
in AU as follows:

~a.  Set bit 17 if high-jumpered chan-
..~ nelis fast interface.
‘b.  Set bit 8 if low-jumpered channel
i is fast interface.

% 6 Set bits 9 thru 12 equal to lugher

numbered jumpered channel.
d. Set bits O thru 3 equal to lower

numbered jumpered channel.

'Step 12. Set bits O thru 3 of AL as follows:

AL =17 for 16 1/O channel com-
puter (Mods 0, 2, 3 and 4).

b. AL =07 for 8 1/O channel compu-
ter (Mods 1 and 5).

1 Step 13 Set PROGRAM STOP 3 switch down.

NOTE: Before proceeding to step

14, ensure step 10 has been performed
so that a program error detection will
not be caused by peripheral equnpment
or cables. _

Step 14 Press START STEP switch. Program
should run for six passes, approximate-
ly 55 seconds, (one pass is a flash of the

' B 1/O grid) after which computer should
stop with PROGRAM STOP indicator
{ O ~ 41itand P =005052.

If correct, perform step 15.
If any PROGRAM STOP indicator

f}‘ a.
is ht and P does not equal 005052

Clear AU Register then enter parameters
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refer to appropriate table for
selected channels from following
list. (If P=005246, refer to para

8-50.)

CHANNEL REFER TO
PAIR . TABLE 8-
0,2 64
1,3 25
4,6 65
57 66
10, 12 67 R
14, 16 -68-.
11,13 71 R
15,17 72. .- ,

c. IfPROGRAM FAULT indicator s ‘f:
— is lit, press MODE-OP STEDP, refer “ § -
to appropriate table for selected .-
channels from following list. = g

CHANNEL REFER TO:
PAIR TABLE $:
0,2 60 -
.3 22

No tables exist for other channels.

d. If PROGRAM RUN indicatoris
lit, refer to para 8-39 to determme
whether a halt or loop condition
exists and then refer to appropnat ;
table for selected channel from ,

following list.
CHANNEL REFER TO TABLE8- =
PAIR HALT LOOP
0,2 59 59
1,3 23 21
4,6 60 60
5,7 | 61 61
10, 12 62 62 N
14,16 .63 63 . R}
11,13 69 69~
15,17 70 700

Step 15. The J umpered Test on the selected I/O
channels has been completed Any of *
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the following options may now be
selected. ‘

a.

To test another set of 1/O channels
or to recycle same channels, repeat
steps 1 thru 14.

To execute the Special I/O Test,
refer to para 8-30B.

To verify computer’s program skip
and stop circuitry, refer to para
8-31.

To verify computer’s program fault

disconnect advance P circuitry,
refer to para 8-32.

-30B. SPECIAL I/O TEST.

itep 1.

‘

Step 3.
Sfep 4,

Step 5.

Press MASTER CLEAR switch, set P=

020000, press START STEP switch and -

observe that computer stops with PRO-
GRAM STOP 5 indicator lit and P =
020003.

o a.
b.

If correct, perform step 2.
If incorrect, perform SKIP/STOP
test, para 8-31.

Set CHANNEL INTERCOMPUTER
switches up for the two test channels

that were jumpered in para 8-30A.

. Set RTC DISC switch down.

Set PROGRAM STOP 2 switch up.

Press START STEP switch and observe
that computer stops with PROGRAM
STOP 2 indicator lit and P=021004.

- b.

If correct, perform step 6.

If any PROGRAM STOP indicator
is lit and P does not equal 021004,
refer to table 8-32.

If PROGRAM FAULT indicator is
lit, press MODE-OP STEP switch
and refer to table 8-30.

If PROGRAM RUN indicator is
lit, refer to para 8-39 to determine
whether a halt or loop condition
exists and then do one of the
following:

(1) If a halt condition exists, refer

to table 8-31.

(2) Ifaloop condition exists, refer

to table 8-29.

Set CHANNEL INTERCOMPUTER L
switches down for the two test channels, %"

then set RTC DISC switch up.

The Special 1/O Test has been executed
without detecting a malfunction. One

of the following options may now be

selected.

a. To verify computer’s program
skip and stop circuitry, refer to

para 8-31.

b. To verify computer’s program
fault and disconnect advance P
circuitry, refer to para 8-32.

¢. To test other channels, refer to

para 8-30A.

d.  To perform the Dual Mode test, o

refer to para 8-30C.

8-30C. DUAL MODE TEST.

NOTE: The DUAL MODE TEST
checks two adjacent channels in
the jumpered mode but uses only
one jumper cable. The channels
that can be checked together

are 0-1, 2-3, 4-5, 6-7, 10-11,
12-13, 14-15, and 16-17, To test
both channels, a 36-bit jumper
cable is connected input-to-
output on the odd channel only.
Internal wiring will route the even’
channel data through the odd
channel jumper cable. Before the
DUAL MODE TEST is run, the
normal Jumpered Mode Test and
the Special I/O Test should be run

on both the odd and even channels -

to be tested.

Step 1. Ensure a 36-bit 1/O test cable js Jjump-

I

ered input-to-output on the odd channel
only of the dual channels to be}te's'te'd. i
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Ensure no peripherals are on-line to the
computer and that the lower channel
adjacent to the odd-jumpered channel to
be tested is not connected.

Set the CHANNEL FUNCTION switch
for the 1/O channels under test to the
DUAL position.

Set the CHANNEL INTERCOMPUTER
switch up for the odd channel under
test.

Set RTC DISC switch up.

Set PROGRAM STOP 4 switch up and
all other PROGRAM STOPS and
SKIPS down.

Press STOP and MASTER CLEAR
switches. Set P=021250.

Set AU Register bits 0-3 equal to the
odd selected Dual Mode Test channel.

Press START STEP switch and observe
that the CO and AL registers begin
incrementing and, after approximately
20 seconds, the CE and AU Registers,
begin incrementing. After approximate-
- ly 40 seconds, the computer should
stop with PROGRAM STOP 4 indicator
lit and P = 021270, CO, and CE =

- 777777, AU and AL = 000000.

a. If correct, perform step 10.
b. Ifincorrect, refer to table 8-26.

. Press START STEP switch and observe

PROGRAM STOP 4 indicator lit and
P=021274, CO, CE, AU, and AL remain
the same as in step 9.

ol

‘a.  If correct, perform step 11.
b. Ifincorrect, refer to table 8-26.

switch down and CHANNEL FUNCTION

8-31. SKIP/STOP TEST EXECUTION PRO-
CEDURE. To verify the program skip and stop
circuitry, perform the following steps.

Press MASTER CLEAR switch, set
RTC DISC switch up,set P=001110,
and set all PROGRAM STOP and SKIP
switches up.

Step 1.

Step 2.  Press START STEP switch and observe
that P = 001152 and all PROGRAM

STOP indicators are lit.

a. If correct, perform step 3. )

b. If incorrect, refer to table 8-33.
Step 3.  Set all PROGRAM SKIP and STOP
switches down.

Press MODE-OP STEP switch, press
MASTER CLEAR switch, and observe
that all PROGRAM STOP indicators
are extinguished.

Step 4.

a. If correct, perform step 5. :
b. If any PROGRAM STOP mdlcators
are lit, refer to table 8-33.

Step 5. Press MODE-RUN switch. <

Step 6. Set P=001152.

Step 7.  Press START STEP switch and observe |}
that computer stops with PROGRAM
STOP indicator 5 lit and P = 001201.

a. If correct, the program skip and

stop circuitry has been verified.

If any other PROGRAM STOP

indicator is lit or P does not =

001201, refer to table 8-33.

c.  If the program is in a loop, halt or
fault condition, replace 7J33B.

b.

>8-32. PROGRAM FAULT AND DISC ADV P

L

TEST. To verify the program fault and disconnect
advance P circuitry, perform the following steps.

switch to SINGLE for the test channels. NStep 1. Press MASTER CLEAR switch
The Dual Mode Test has now been Sy Step 58 switch.
completed. Step2. Set P=000712. ]
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Set all PROGRAM STOP and SKIP
switches down.

Step 3.

Step4. Set RTC DISC switch up.

Press START STEP switch and observe
that PROGRAM FAULT and PROGRAM
RUN indicators are lit, P= 001001, and
AL = 000000.

Step 5.

a. If correct, perform step 6.
b. If incorrect, refer to table 8-34.

Press MASTER CLEAR switch and
observe that only PROGRAM FAULT
indicator was extinguished by master
clear.

Step 6.

a. If correct, perform step 7.
b. Ifincorrect, refer to table 8-34.

Set DISC ADV P switch up and observe
that PROGRAM RUN indicator is lit
and P =001000.

Step 7.

a. If correct, perform step 8.

b. If incorrect, refer to table 8-34.
Step 8. Momentarily press P register bit 0 and
observe that PROGRAM RUN indicator
is lit and P =001001.

a. If correct, perform step 9.
b. If incorrect, refer to table 8-34,

Set DISC ADV P switch down and
observe that computer stops with PRO-
GRAM STOP 5 indicator lit,

Step 9.

a.  If correct, the program fault and
disconnect advance P circuitry has
been verified.

b. If incorrect, refer to table 8-34.

8-33. INTERCOMPUTER INITIALIZATION
PROGRAM LOADING AND EXECUTION
PROCEDURES.

8-34. INTERCOMPUTER DESCRIPTION. The
intercomputer load method attempts to transfer
the diagnostic program from the operational com-
puter into the computer under test (failing compu-
ter) when the normal bootstrap program load
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attempt is unsuccessful. The program can be
transferred into either bank 0 or bank 1. The
main use of the intercomputer load is a transfer
into bank 1 when a load failure occurs, a symptom
(signature match) is found in tables 8-10 thru 8-14,
and the suspect module list is greater than 10.
Tables 8-10 thru 8-14 are the primary tables.
When a step fails in either the initialization pro-
cedure, program transfer, or program execution, a
secondary table is referenced that will attempt to
provide further isolation that will reduce the
suspect module list to less than 10. The program
can also be transferred into bank 0 when a load
failure occurs and a primary table is not found.
The isolation during the intercomputer transfer
does not apply for bank 0 since no primary table
was found. However, if the intercomputer trans-
fer from the operational computer into the
computer under test is successful into bank 0, the
normal Program Execution Following Bootstrap
Load (para 8-30) can then be used for isolating
the casualty. Both methods (bank O or bank 1
transfer) consist of (1) storing buffer control words
in the computer under test (initialization proce-
dure), (2) loading the diagnostic program into the
operational computer (Program Loading), and (3)
transferring data from the operational computer
to the computer under test (Program Transfer).
The only difference between the bank 0 and the
bank 1 intercomputer load procedure is that
PROGRAM SKIP 1 is set up during Program
Loading for a bank O transfer and down for bank
1.

8-34A. PRIMARY TO SECONDARY TABLE
DESCRIPTION (BANK 1). To cross-reference
froni a primary table to a secondary table, record
the primary table that referenced this procedure
and also the symptom number. When an incorrect
indication is found, record the item number in the
step and also the type of error (stop, loop, halt,

or fault) if applicable. Refer to the appropriate
secondary table from the primary table which is
given in parenthesis ( ) in the failing steps.

8-35. INITIALIZATION PROCEDURE.
(Control Word Storage Computer Under Tt;st).

NOTE: The secondary isolation
tables for the Initialization Pro-
cedures were developed specifi-
cally for channel 4; however, any
channel can be transferred using
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the following procedure. For any incorrect

indications, the reference to the secondary
tables apply only when using channel 4.

Step 1. Press MODE-OP STEP switch.
ki
Step 2. Master clear computer and observe that
MODE-OP STEP and TIMING 11 indi-
cators are lit.
a. If correct, perform step 3.
b. Ifincorrect, refer to item 103 in
table 8-35 (8-10) or 841 (8-12).
Step 3. Set FUNCTION REPEAT switch up.
Step4. Set FUNCTION CODE register to 44.
Step 5.  Set P register to value specified in follow-
ing list for selected channel.
CHANNEL VALUE CHANNEL VALUE
0 57 10 257
1 61 11 261
2 63 12 263
3 65 13 265
4 67 14 267
5 71 15 271
6 73 16 273
7 75 . 17 275

(If register cannot be set to specified value, refer
to item 105 in table 8-38 (8-11) or 8-41 (8-12).

Step 6.

Step 7.

Step 8.

- Press START STEP switch once and
observe that P register increments by 1.

a. If correct, perform step 7.

b. If incorrect, refer to item 106 in
table 8-35 (8-10), 8-38 (8-11), or
8-41 (8-12).

Observe that AL register = 000000.

a. If correct, perform step 8.
b. Ifincorrect, refer to item 107 in
table 8-35.

Set AL register to 000304. (If register
cannot be set to specified value, refer to
item 107 in table 8-35.)

Step 9. Press START STEP switch once and
observe that P register increments by 1.
a. If correct, perform step 10.
b. Ifincorrect, refer to item 108 in
table 8-35 (8-10), 8-38 (8-11), or
841 (8-12).
Step 10. Manually clear AL register.
Step 11. Set AL registel: to value specified in
following list for selected channel.
CHANNEL VALUE CHANNEL VALUE
0 55 10 255
1 57 11 257
2 61 12 261
3 63 13 263
4 65 14 265
5 67 15 267
6 71 16 271
7 73 17 - 273

(If registers cannot be set to specified value, refer
to item 110 in table 8-35 (8-10) or 8-38 (8-11).

Step 12.

Step 13.
Step 14.

Step 15.

Step 16.

Press START STEP switch once and
observe that P register increments by 1.

Set FUNCTION REPEAT switch down.
Press MASTER CLEAR switch.

Press MODE-RUN switch and observe
that MODE-RUN indicator is lit.

Ensure RTC DISC switch is up and
proceed to program loading procedure
in para 8-36.

8-36 PROGRAM LOADING. (Operational
Computer)

Step 1.

Step 2.

Ensure the I/O device being used is
energized on-line with the diagnostic
program tape ready for bootstrap
loading.

Energize and initialize the operational
computer by performing para 8-28,
step 1.
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Step 3. Press MODE-LOAD switch.

For a bank O transfer, set PROGRAM
STOP 3 and PROGRAM SKIP 1 switches
up and all others down. For a bank 1
transfer, set only PROGRAM STOP 3

Step 4.

up and all other SKIP and STOP switches

down.

Press START STEP switch and observe
that program tape loads. Computer
should stop with PROGRAM STOP 3
indicator lit and P =000710.

Step 5.

" NOTE: Incorrect results indicate a
procedural error. Return to step 1.

8-37. PROGRAM TRANSFER. To transfer the
diagnostic after it has been loaded, perform the
following steps.

Connect intercomputer cables to
selected channel if necessary.
Step 2. At the operation computer, set
CHANNEL INTERCOMPUTER switch
up for selected channel.

At the operational computer, set P
register to 017500.

Step 3.

Step 4. At the operational computer, press

START STEP switch.
Step 5. The operational computer should stop
with PROGRAM STOP 3 indicator lit,
AU Register clear, AL register = 000004,
and P register = 017532.
Step 6. At the operational computer, set bits
0 thru 3 of AL to the selected channel
if other than channel 4.

At the operational computer, press
START STEP switch; P should then =
017547.

Step 7.

Step 8. At the computer under test, ensure
MODE-RUN indicator is lit, then press
ID ACT (on the I/O grid) for selected
channel (Intercomputer transfer of the

diagnostic program should now occur.)
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Step 9. At the operational computer, observe
PROGRAM STOP 5 indicator lit, then I

deenergize computer and I/O device.

Step 10. At the computer under test, observe
that PROGRAM RUN indicator is
extinguished.

Step 11. At the computer under test, observe
that a master clear condition exists
except that I SEQ, ID ACK, and ID ACT
indicators for selected channel are now
lit. (Ignore S1, Z1 function and channel
registers.)

a.  If correct, proceed to program
execution procedure in para 8-38
for bank O or 8-38A for bank 1.

b. Ifincorrect, refer to item 233 in
table 8-35 (8-10), 8-38 (8-11), or
8-41 (8-12).

8-38. PROGRAM EXECUTION BANK 0. To
execute the diagnostic program after it has been
successfully loaded by the intercomputer loading
method into bank 0, set PROGRAM STOP switches
3 and 4 up, all others down. Set P=000710, '
AU = 027400, AL = 000706, and CE = 000151

and then perform para 8-30 all steps.

8-38A. PROGRAM EXECUTION BANK 1. To
execute the diagnostic program after it has been
successfully loaded by the intercomputer loading
method into bank 1, perform the following steps.

Step 1. Press MASTER CLEAR switch on
computer under test.

Step 2.  Set all PROGRAM SKIP switches down.

Step 3. Set PROGRAM STOP switches 2 and 3
up.

Step4. Ensure all CHANNEL INTERCOMPUTE
switches are down.

Step 5.  Set P register to 040706.

Step 6. Press START STEP switch and observe

that computer stops with PROGRAM
STOP 3 indicator lit and P = 040710.

-~
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Step 7.

Step 8.
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If correct, perform step 7.

If any PROGRAM STOP indicator
is lit and P does not equal 040710,
refer to item 152 in table 8-37
(8-10) or 8-40 (8-11).

If PROGRAM FAULT indicator is
lit, press MODE-OP STEP switch
and refer to item 151 (MSG =
FAULT) in table 8-36 (8-10), or
842 (8-12).

If PROGRAM RUN indicator is
lit, refer to para 8-39 to determine
whether a halt or loop condition
exists, then do the following:

(1) If a halt or loop condition
exists, refer to item 151
(MSG = HALT or LOOP) in
table 8-36 (8-10), 8-39 (8-11),
or 842 (8-12).

Press START STEP switch and observe
that PROGRAM STOP 3 indicator is
lit and P = 041300.

a.
b.

If correct, perform step 8.

If any PROGRAM STOP indicator
is lit and P does not equal 041300,
refer to item 172 in table 8-37
(8-10), 840 (8-11), or 845 (8-14).
If PROGRAM FAULT indicator

is lit, press MODE-OP STEP
switch and refer to item 171

(MSG = FAULT) in table 8-36
(8-10), 8-39 (8-11) or 8-42 (8-12).
If PROGRAM RUN indicator is
lit, refer to para 8-39 to determine
whether a halt or loop condition
exists and then do one of the
following:

(1) If a halt or loop condition
exists, refer to item 171
-(MSG = HALT or LOOP) in
table 8-36 (8-10), 8-39 (8-11),
or 8-42 (8-12).

Observe that AU = 000000 and AL =
000012.

a.
b.

If correct, perform step 9.

If incorrect, refer to item 172 in
table 8-37 (8-10), 8-40 (8-11), or
8-45 (8-14).

- Step 9.  If using other than 40K of memory,
set AL to OCTAL number of stacks as
indicated in the following list.
MEMORY SIZE SET Ap TO
32K 10 (MODO, 1,2)
40K 12 (MOD 3,4)
48K 14 (MOD 5) |

Step 10. Press START STEP switch and observe [
that PROGRAM STOP 3 indicator is
lit and P = 041306.

a. If correct, perform step 11.

b. If any PROGRAM STOP indicator
is lit and P does not equal 041306,
refer to item 155 in table 8-37 (8-10)
or 8-40 (8-11). :

Step 11. Observe that AU = 003001 and AL =
000017.

a. If correct, perform step 12.
b. Ifincorrect, refer to item 155 in
table 8-37 (8-10) or 840 (8-11). |

Step 12. Set bits 0 thru 3 of AL as follows: A /

a. AL=17 for 16 I/O channel com-
puter (Mods 0, 2, 3 and 4).

b. AL =07 for 8 1/O channel compu-
ter (Mods 1 and 5).

Step 13. Some peripheral equipments connected
to the computer can cause the diagnostic
program to fail even when off-line or
deenergized; 