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Introduction
The maintenance program described herein has been designed to:
(a) thoroughly test the General Purpose Computer, and

(b) to be ﬁsed as a tool in isolating a detected fault.

‘The programs then, can be used by maintenance personnel for the

routine exercising of the GP during scheduled (preventive)
maintenance periods or troubleshooting the GP after a mal-

function has been noted in order to minimize time-to-repair,

To accomplish these objectives the computer is used to test and
diagnose itself for the purpose of isolating a defect to a small
number of logic cards (S-Pacs) and with a minimum of operator

participation.
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General Design Philosophy

The maintenance program may be logically separated into two
funcf:ions: a testing function and a diagnostic function. A testing
function is defined as those program stéps needed to determine
whether a particular unit is or is not operating properly. The
term "'unit" ié used hrere quite generally, and may denote a register,
an instruction, | a flip-flop, a gate, etc. The operation of a testing
function results in one of two conditions: ‘either the unit has suc-
cessfully passed all tests performed by the subroutines, indicating
that the unit is in proper operafion condition; or it hé.s faileé. one or
more of the tests, indicating thaf a .defecvt existé. A diagantic
fuﬁction is defined as thosev‘pr.ogl"am stebs required to isolate the
cause of a detected failure within a unit and provide this detailed

information to the maintenance technician,

Testing Function

The testing function has been designed to detect failures in gates
and/or flip-flops which exhibit symptoms of being improperly on
or improperly off. The testing function exercises, in sequence,
each unit of the Mark I to determine whether it is functioning
properly. The performance of testing functions through the use of

programs implies that certain portions of the equipment are used
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to test other portions. The logic used to test each capability is
carefully limited to the rninimum essential for th—e‘pe‘rforfnance

of the test. The underlying philosophy is that any given gate or
flip-flop is suspect to failure unless previously tested by the
program. The performance of the tests have,‘ therefore, been
sequenced so as to assure that only features that have already been

proven reliable will be used for further testing of other capabilities,

Diagnostic Function

The diagnos‘éic function is initiated whenever a failure is detected

by the testing function. The diagnostic functions are those program
steps required to isolate the cause of a detected failure and provide
this information to the maintenance personnel. The technique used
in isolating a fault is similar to that used by maintenance personnel
for manual diagnosis - except the order is reversed. In manual
diagnosis the engineer notes the symptoms or effect and traces back
through the 1ogic‘diagrams to determine those S-Pacs which if faulty,
could be the cause. T'he .designer of a pr'ogrammed diagnostic, on
the other hand, assumes a component is failing then traées forward
through the logic diagrams to determine the effect. The computer

is then progré.mmed to "look" for thé effect; and remember the cause.
In most (almost all) instances more than one fault can cause

identically the same effect. In order to keep the number of suspect
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gates and/or flip-flops to a minimum the program makes use of a
second technique Which_is essentially a process of elifnination.

The program eliminates suspected Qlements by noting those which
were previously tested and by trying éther operations which use

the remaining eler‘nents‘. In this way if a partivcular element or group
of elements is used for more than one operation, it is possible to
further isolate a deféct to the elrement(s) which causes two operations

to fail.

Assﬁmptions
In the interest .of reducing the task to manageable proportions the
following assumptions have _beep adhered tq:

(a) The program is not responsible for the diagnosis of transient
or intermittent type failures. If a.transient or intermittent
type failure occurs during execution of the program it
will be detected; vthat is the program Will not come to its
normal error fr}ee conclusion - it will come to an error
stop, _hqwe{fer the diagnosis will not be correct. It'is for
this reason that the vpro’gram&sbhoul‘d be executed more than
once (see looping options sec.3.3) When an error stop
occurs, for transiept_ or intermittent type failures are
characterized by yielding different diagnosis (varying

stop codes).
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(b) Any detected errors are caused by component failures only.
The assumption is made that the computer has been initially
"de-bugged' and therefore eliminates the possibility of
design or wiring errors,

(c) No more than one defect is present. It is expecfed that
frequent exercise of the computer by means of the
maintenance program will result in detection of a defect
before another defect can occur. It should be noted, however,
that if a second defect is present, it will not hamper diagnosis
of the first defect ?rovi(iing fhe diagnosis of the first defect

is independent of the circuit containing the second defect.

Operator Communications

Any information which must be conveyed to operating personnel is
done so via t.h‘e System Instruction nixies of the Mark I console.
Whenever operator action is required the program executes a

STOP. The address portion of each STOP instruction has been '

uniquely coded and is defined in the Stop Codes List. A detailed

description on the use of Stop Codes is contained in Section 4.




3. Operating Instructions for GP Diagnostic Program

3.1 Program Loading

1. Enter Single Step Mode at location 00 0037.

2. Perform the Lamp Test. K .

3. Mount the GP Program Tape,.

4, Turn Drum Write ON.

5. Turn Reader Power ON

If program begins to load see Stop Code 1026

6. Select Short Block Mode.

7. Select Write/Check Mode.

g. 210

switch may be in either position,

9. Depress GP LOAD button.,

10. Set Drum Address to 000,

11, Master Clear

i |

i
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If LOAD fallure is ON, see Stop Code 1022.

If COUNT failure is ON, see Stop Code 1023,

If LOAD and COUNT failures are ON, see Stop Code 1024
If Core Memory Add. Reg. # 0000, see Stop Code 1025,

12, Depress START LOAD - Photo Electric reader should stop at the
first Reel End Code (note on paper tape says '""End of GP Program'').

If the photo electric reader doesn't start or starts and stops
immediately (prior to readlng the first character) see Stop
Code 1027. :

If photo electric reader stops anywhere else see Stop
Code 1030,

If photo electric reader doesn't stop on reel end code see
Stop Code 1031,

13, Master Clear

N OO OO oo oo e oo
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14,

15,

16,
17.

18,
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Depress INT LOAD button,

Depress START LOAD - Photo electric reader should stop at
the second Reel End Code (note on paper tape says "End of
INT Program'). , ' ‘

If it stops anywhere else see Stop Code 1040.

Master Clear
Depress DP LOAD button.

Depress START LOAD button - Photo Electric Reader should
stop at the third and final Reel End Code (note on paper tape
says "End of Tape'').
If photo electric reader stops anywhere ‘else see Stop
Code 1040, :

Start-Up Procedure

1.

- Place 00 0042 into Address Replace Switches.

Place 12 0000 into Instruction Replace Switches.
Turn Instruction Replace OFF.

Depress Single Step Advance
- If Sys. Ins, nixies # 25 3777 see Stop Code 1050.

Depress Single Step‘ Advance
If Sys. Ins. nixies # 12 0000 see Stop Code 1050,

Place Conditional Stop ON.

If Boolean Acc is \VO’N, place single replace ON,

. - Depress NORMAL RUN.
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If no failures are encountered, the program will stop (after several
seconds) with a 27 0000 in the system instruction n1y1es Liooping
option # 1 or # 3 may be selected at this time.

If a STOP 27 XXXX occurs, where XXXX %OO_OO, a failure has been
detected. For a diagnosis of the fault refer to Stop Code XXXX in
Section 4, Looping option # 2 should be selected at this time. *

If the program does not stop after several seconds then the MARK
I is either in an endless skip loop or a failure exists in the STOP
logic (see Stop Code 1011). o

3.3 Looping Options

# 1.

# 2.

# 3.

ofe
s

Execute Continuously (this option may be initiated only when
the MARK I stops with a 27 0000).

(a) Continuous Replace location 00 7773 with a 12 0000
(b) Depress Operation Continue

The program can be convenlently stopped by turning Instruction
Replace OFF,

Execute Once More (this option may be initiated after any stop,
27 XXXX) ** '

{a) Place 00 7773 into Single Step Address- Switches
(b) Enter Single Step Mode

(c) Depress Operation Continue

(d) Enter Normal Run Mode

No Error - Execute Once More (this option may be initiated
only when the MARK I stops with a 27 0000).

(a) Depress Operation Continue

The program should always be executed at least twice whenever

an error stop occurs. This will establish whether the fault is
transient or intermittent in which case the diagnosis is not reliable.

steats
P d

This option may cause erratic operation of the program if initiated
when XXXX # 0000 and less than 1200, If this occurs (0000<XXXX <
1200) a restart of the program is recommended.
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Stop Codes List

Upon detection and diagnosis of a failure the program will stop. The

address portioh‘!of the stop instruction is uniquely coded and can be
found in the list which follows. Nextto each stop code is the
diagnosis of the detected fault. As a cross check the list also
provides the location'at which the stop should occur. No.te that

the band address listed, is the physical band address and bears

no relationship to the sequence in which the bands are executed.
In some instances the faul,lt'is not det‘ected by the program but is
detected by a manual procedurev, in this case a drum address is
not applicable, and is indicated as N/A, The diagnosis should
not be relied upon if the stop code occurs at a location different
than that listed. A more detailed description of this condition

appears in section 5.

The diagnosis specifies the S-Pac(s), the gate or ﬂip-ﬂop on
the S-Pac, the card type and the logic drawing number which
contains the S-Pac. For example:

5C19 (9, 13) DN-30, 041-3
indicates that the gates associated with pins 9 and 13 of S-Pac
5C19 are suspect. Note fhat the pin numbers are used only to
identify the'suspect gate or flip-flop on the card. DN-30 is
the card type and the logic is shown on drawing number 041,

sheet 3,
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Stop Stop
Code Locs. Diagnosis

0000 00 7773 The GP diagnostic has been successfully completed. No
faults have been encountered. You may at this time
initiate option # 1 or option #3 as described in the
operating instructions.

1001 00 0045 If (Ag = 1) - (SKP.CNT = 000)
5A2 (26, 31) BC-30, 214
5A4 (7) DI-30, 214
5D26 (33) DI-30, 183-2
5D25 (22, 26) 183-2

If Ap =1) - (SKP.CNT
5A1 (9) DN-30, 214

[

177)

If Ap = 1) - (SKP.CNT
5A1(21) DN-30, 214
4C24 (14) FF .30, 214

001)

If (Ag = 0) - (SKP.CNT = 000)
5C17 (23) UF-30, 041-3
5D23 (17, 32, 35, 13, 9) DN-30, 183-2
5C16 (9) DN-30, 183-2
5D21 (17) DN-30, 183-1
5D28 (23, 34) DI-30, 183-2
5D27 (26) DC-30, 183-2
5D22 (26) DC-30, 183-2
6L1 (16, 12, 34, 33) DI-30, 231-1
6L3 (18, 20) BC-30, 231-1
6L2 (18, 22, 33) =, 231-1

1002 00 0046 5A2 (10) BC-30, 214
5A4 (23, 16) DI-30, 214

1003 00 0050 5A2 (14) BC-30, 214
5A4 (6) DI-30, 214

f
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Stop Stop
Code L.ocs.
1004 00 0054
1005 00 0064
1006 00 0104
1007 00 0144
1010 00 0243
1011 N/A

~-11-

Diagnosis

5A3 (31, 19, 20), BC-30, 214
5A4 (12) DI-30, 214

5A3 (26, 27, 34) BC-30, 214
5A4 (27) DI-30, 214

5A3 (10, 18, 15) BC-30, 214
5A4 (33) DI-30, 214

5A3 (14, 6, 17) BC-30, 214
5A4 (34) DI-30, 214

5A4 (16) DI-30, 214

5A2 (27, 18, 6) BC-30, 214

5A3 (20, 27, 18, 6, 22) BC-30, 214
5A1 (17, 25, 29, 13) DN-30, 214
5A4 (7, 23, 6) DI-30, 214

4C24 (6) FF-30, 214

6115 (20) BC-30, 231-3

6L16 (17, 25) DN-30, 231-3

5D26 (34) DI-30, 183-2

61.8 (22) DC-30, 231-2

617 (8) DN-30, 231-2




Stop Stop
Code Locs.
1012 00 0235
1014 00 0402
00 1003
00 2003
00 2012
00 2022
1015 N/A
1016 00 7730

-12-

Diagnosis

5A2(19) BC-30, 214

61,19 (9,11,12,13,24,23,29,28,27) DC-30,351-1

1G7 (16) DI-30, 311

1G6 (17, 32) DN-30, 311
1G23 (16) DI-30, 426
1G22 (31) DC-30, 426

A band sequencing failure has been detected. Thirty-
three (33) drum revolutions have been monitored. The
number of times each hand (00-10) has been executed
is not correct. The program has during the 33 band
sequencing passes, generated a table which can provide
the sequence in which the bands were executed. This
table is a matrix containing 11 rows and 33 columns.
The program is capable of displaying each row of the
matrix in the Accumulator and Salvage Registers. For
this display the bits 0-8 of the Salvage Register should
be considered to be an extension of the Accumulator.

o

s oy
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Stop Stop
Code Locs.
1016

(Cont'd)

1017 00 7757

~13-

Diagnosis

Each row of the matrix (Acc and Sal. 0 )

S, 1-23 -8
should be copied as it is displayed. The procedure for
displaying the matrix is as follows:

(a) Insert the current contents of the Instruction Location
counter into the Single Step Add. Digit Switches

(b) Enter Single Step Mode

{(c) Depress Operation Continue

(d) Depress Single Step Advance

(e) Depress Single Step Advance

(f) Depress Single Step Advance
The Accumulator and Salvage Register contain a row
of the matrix-copy it down

(g) If Sys. Ins. # 27 1017 repeat (e) and (f)
If Sys. Ins. =27 1017 see stop code 1017

The matrix if copied correctly, should contain 11 rows

and 33 columns. The first row corresponds to physical

band 00, the second to physical band 01,...., the eleventh
to physical band 10. The 33 columns correspond to the

33 drum revolutions necessary to perform the tests. For
each band then, you can determine the revolution during
which it was performed, by noting the columns in which a
one appears. Due to the variable nature of band sequencing,
it was not possible to insure that the first of the 33 revo-
lutions occurred at band counter address 00. You can be
sure, however, that the first of the 33 revolutions occurred
at physical band 00. Note that if an error did not occur
then each column should contain one, and only one, one.
Furthermore the number and frequency of ones in each row
is predictable.” The number of ones in each row is a function
of the repetition rate of each band, i.e., for a

Fast Band, 17

Med. Fast Band, 8
Medium Band, 4
Medium Slow Band, 2
Slow Band, 1
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Stop Stop _
Code Locs., Diagnosis

1021 N/A 6L22 (9, 13) DN-30, 351-1
6L 19 (14, 18, 30, 33) DC-30, 3511
6L12 (30)  ~  351-1

1022 N/A 1G17 (11) FF-30, 426
1G16 (12) DI-30, 426
1G10 (13) DN-30, 426
1G11 (16, 7, 33) DI-30, 426
1H20 (6) BC-30, 426
1G21 (23, 16) FF-30, 426
1G25 (27, 34) DI-30, 426
1G5 (22) DC-30, 426
1G22 (8) DC-30, 426
1G4 (11) FF-30, 426
1G19 (22) DC-30, 426

1023 N/A 1H20 (18) BC-30, 446
1H19 (10) DC-30, 446
1Gli4 (12, 7) DI-30, 446
1G19 (8) DC-39, 426
1G18 (15, 26) UF-30, 426
1G16 (16, 7, 6) DI-30, 426-446

1024 N/A 1G21 (28, 11) FF-30, 426
~1G25 (22) DI-30, 426
1G11 (20) D1-30, 426

e
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Stop
Code

1025

Stop

Locs,

N/A

-15-

Diagnosis
—e 7=

If core memory address = 0000001111,
1G9 (14) DC-30, 435

If core memory address = 1111110000,
1G9 (10) DC-30, 435

If core memory address = 1000000000,

1H15 (12) BC-30, 435
1H18 (34) DI-30, 435

If core memory address = 0100000000,
1H15 (25) BC-30, 435
1H18 (33) DI-30, 435

If core memory address = 0010000000
1H14 (6) BC-30, 435
1H18 (27) DI-30, 435

If core memory address = 0001000000,
1H14 (18) BC-30, 435
1H18 (12) DI-30, 435

If core memory address = 0000100000,
1H14 (27) BC-30, 435
1H18 (6) DI-30, 435

If core memory address = 0000010000,
1H14 (20) BC-30, 435
1H18 (23) DI-30, 435

If core memory address = 0000001000
1H13 (6) BC-30, 435
1H18 {16) DI-30, 435




Stop
Code

1025
(Cont'd)

1026

1027

1030

Stop
Locs,

N/A

N/A

N/A (a) If the photo electric read'e':i'"\-'stops within the first

~-16-

Diagnosis

If core memory address = 0000000100,
1H13 (18) BC-30, 435
1H18 (7) DI-30, 435

If core memory address = 0000000010
1H13 (20) BC-30, 435
1G11 (23) DI-30, 435

If core memory address = 0000000001,
1H13 (27) BC-30, 435
1Gl11 (6) DI-30, 435

1G25 (33) DI-30, 426
1G16 (23) DI-30, 426
1G19 (18) DC-30, 426
1G10 (9, 32) DN-30, 426
1G5 (6) DC-30, 311

1G4 (27) FF-30, 311

1G4 (27) FF-30, 311
1G5 (6, 10) DC-30, 311
1G3 (33) DI-30, 311
1G2 (6) DC-30, 311

12 characters on the tape;
1G2 (12,13,15,16,17) DC-30, 311
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Stop
Code

1030
(Cont'd)

Stop

Locs,

(b)

(c)

(d)

-17-

Diagnosis

If the photo electric reader stops at the end of the first
block and the LOAD and COUNT failurerindicators are ON;

1G19 (33) DC-30, 435

1G8 (17) DM-30, 435

1G9 (6, 11) DC-30, 435

1G25 (33, 16, 23, 6, 12) DI-30, 426

1G21 (29) FF-30, 426

1G26 (30) DC-30, 426

If the photo electric reader stops at the end of the
first block and the COUNT failure indicator is ON;

1G3 (33, 6, 23) DI-30, 311

1G2 (18, 22, 33) DC-30, 311

1G1 (16, 23) DI-30, 311

1H15 (27, 9) BC-30, 311

1G25 (34) DI-30, 426

1G19 (22) DC-30, 426

1G21 (19, 25) FF-30, 426

1G11 (16) DI-30, 426

If the photo electric reader stops at the end of the
first block and the LOAD failure is ON, eliminate
the possibility of a core failure by attem}l)ting to
load again using the other half of core (2 0 switch),

1. If the LOAD failure persists, try loading
same block into a different band, say 0 10.
If this loads correctly then the fault is
unique to loading band 00. Check the read/
write logic of this band as well as,

1G28 (29) DI1-30, 251-1

1H28 (34) DI-30, 277

1H26 (9) DN-30, 277

1G17 (16) FF-30, 251-1




Stop Stop
Code Locs.
1030

(Cont'd)

(e)

2.,

-18-

Diagnosis

If LOAD failure appears again
1G16 (15, 7) DI-30, 426
1G10 (12, 33) DN-30, 426
1G22 (33) DC-30, 426
1Gl2 (30, 6) DI-30, 446
1G24 (27,23,34,33,16,7) DI-30, 426
1G25 (7) DI-30, 426 ‘
Also check the compare logic (dwg.
# 251) and the common data transfer
logic in the drum (data register,
amplifiers, etc.)

If the photo electric reader STOPS on the first block

end codeé and the LOAD FAILURE and COUNT FAILURE

are "OFF",
1. Copy down contents of CM Address Reg.
2, Turn DRUM WRITE OFF.
3. Via an Instruction Replace.at.any lecation,
execute a 20 1754 if 210 or a 20 3754 if 210,
4, If the ACCUMULATOR # 27 1315 then the data
has not reached core. »
1G18 (15, 26) UF-30, 426
1G27 (26) -, 426
1G19 (6) DC-30, 426
1H13 (27,20,18,6) BC-30, 435
1H14 (20,27,18,6) BC-30, 435
1H15 (25, 12) BC-30, 435
1G16 (16) DI-30, 426
5. If the ACCUMULATOR = 27 1315, then the data
- has reached core, but the loader has "hung-up'.
6. Place 00 1754 into Address digit switches -
Depress single step advance - the Ins., Loc.
Nixies should be = 00 1755,
7. If the Sys., Ins., # 27 1315, then the loader hung-

up prior to writing on drum.

If CM ADD. REG. (from step 1) = 1776
1G16 (27) DI-30, 446
1G15 (26) DC-30, 446
1G17 (28) FF-30, 446

3
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Stop
Code

1030
(Cont'd)

-19-

Stop
Locs. Diagnosis

1G14 (16, 14) DI-30, 446
1H19 (6) DC-30, 435
1H16 (30, 22, 18) , 435

If CM ADD. REG. (from step 1) = 1777
1G15 (6, 22) DC-30, 446
1G23 (7) DI-30, 435
1G4 (11) FF-30, 426
1G11 (7) DI-30, 426
1G21 (12) FF-30, 426

If CM ADD. REG. (from step 1 ) = 0000
1G22 (6, 11) DC-30, 426
1G21 (11) FF-30, 426
1G11 (34, 33,27, 12) DI-30, 426
1G16 (6,7) DI-30, 426
1G18 (14) UF-30, 426
1G25 (7) DI-30, 426
1G26 (6,10, 14, 33) DC-30, 426
1G24 (16) DI-30, 426
1G23 (34) DI-30, 426
1G22 (14) DC-30, 426

8. If Sys. Ins. =27 1323, then the data was written
on drum but the loader hung-up in the comparison
control logic.

1H20 (6) BC-30, 426

1Gl11 (l16) DI1-30, 426

1G21 (28, 23) FF-30, 426

1G25 (27,33,12,6,23,16) DI-30, 426
1G10 {9) DN-30, 426

1Gl6 (23) DI-30, 426

1G4 (29) FF-30, 311

1G26 (18,22,26) DC-30, 426

1G24 (33,34,27,12,6,23) DI-30, 426
1G2 (9) DC-30, 311

(f) If the photo electric reader stops at the end of the
second or third block and LOAD failure indicator is
ON,
1G24 (6,12) DI-30, 426




Stop.

(B)

Stop

Code Locs.
1030

(Cont'd)

1031 N/A
1032 05 0124
1033 01 0124

-20-

Diagnosis

If the photo electric reader stops at the end of the
second, third or fourth block and LLOAD and COUNT
failure indicators are OFF,

1G23 (33,27,12) DI-30, 426

1G22 (18,22,26) DC-30, 426

If the photo electric reader stops at the end of the
5th, 9th, 13th, 17th, 21st, 25th, 29th, 33rd, 37th
or 41lst block and the LOAD failure indicator is ON,
1H28 (34, 33,27,12,6,23,16,7) DI-30, 277
1H26 (9,13,17,21) DN-30, 277
1H25 (9,13,17,21) DN-30, 277
1H27 (34, 33,27) DI-30, 277
1H24 (9,13,17) DN-30, 277
1H22 (34, 33,27,12,6,23,16,7) DI-30, 277
1H21 (20,27,18,6) BC-30, 277 v
Also check the drum logic unique to the band
which contains the incorrect block.

1G5 (9) DC-30, 311
1G4 (12) FF-30, 311
1G2 (6,10, 14, 30) DC-30, 311

1G1 (34) DI-30, 311
1G3 (20) DI-30, 311

1G1 (33) DIi-30, 311
1G3 (21) DI-30, 311

ey e
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i Stop
Code
% 1034
a 1035
g
2
é a 1036
¥
% 1040
.

s T3 o

Stop
Locs.

\

02 0124

03 0124

04 0124

N/A

-21-

Diagnosis

1Gl (27) DI-30, 311
1G2 (27) DC-30, 311

1G1 (12) DI1-30, 311
1G2 (28) DC-30, 311

1Gl (6) DI-30, 311 -
. 1G2 (29) DC-30, 311

This tape does not provide a facility for diagnosing
loading failures associated with the Linear Function
Interpolator or the Radio Aids Presele‘ctor.v‘ Both
of these programs essentially do nothing more than
clear the INT and RAP, : \
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Stop Stop

Code Locs. . o Diagnosis

1050 00 0040 (a) If system instruction = 00 0000; note the skip counter

and LFI zone counﬁer and depress single step advance.

1, If skp. cnt. advances,
5A2 (20) BC-30, 214

2, If skp. cnt. does not advance and system
introduction = 12 0000
6L19 (25) DC~ 30 351-1

3. If skp. cnt. does not advance and sys. ins, =
00 0000 and LFI zone counter advances

4C24 (6) FF-30, 214
61.10,.(18) PA-30, 23142
6L7 (13, 17, 21) DN-30, 231-2
61.8 (26) DC-30, 231-2
619 (12) BC-30, 231-2
61.19 (6, 14,18,30,33) DC-30, 351-1
6120 (6,14,18, 30 26) DC-30, 351-1
1G7 (33) D1-30, 311 .
1G5 (14) DC-30, 311

1G23 (18) DI-30, 426

: Drum ,Writé Relay

4, If skp. cnt. does not advance and sys. ins, =
00 0000 and LFI zone counter does not advance.
1H15 (27) BC-30, 311
1H16 (6) DC-30, 311
1G3 (7,12,16,27,34) DI-30, 311
1G4 (28) FF-30, 311
1G5 (33) DC-30, 311
1G8 (10, 6) DM-30, 311
1G1 (7) D1-30, 311
1G17 (28) FF-30, 446
1G14 (7, 16) DI-30, 446
1G16 (27) DI-30, 446

T3 (1 3 3y M
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Stop Stop
Code Locs.
1050

{Cont'd)

(b)

(c)

(d)

(e)

(£)

-23-

Diagnosis

If system instruction =#12 0000
619 (6, 14, 8) BC-30, 231-2
6L7 (17, 21) DN-30, 231-2
61.8 (6, 18) DC-30, 231-2
6L11 (27) DI-30, 231-2 -

If system instruction = 37 3777
61,10 (26) PA-30, 231-2
6L11 (34, 20) DI-30, 231-2
6L9 (6) BC-30, 231-2
1H17 (8) PA-30, 426
1G14 (23) DI-30, 426

If system instruction = 12 0340
1H17 (16) PA-30, 426

If system instruction = 05 3777 or 32 0000, 1'% ig

incorrect.
5D11 (25) PA-30, 124-1
5D9 (25) PA-30, 124-1
5D8 (22) DC-30, 124-1
5D7 (33) DI-30, 124-1
6F2 (33) DI-30, 324
1H6 (23) FF-30, 252-1
1H1 (27) DI-30, 252-1
3D28 (6) BD, 437-1
3D25 (7) BDL, 437-1
Also core memory data logic associated with 2-1
bit and sys. ins. nixie logic,

If system instruction = 21 3777 or 16 0000, 1}3 is
incorrect. ' '

5D10 (35) PA-30, 124-1

5D9 (30) PA-30, 124-1

5D8 (18) DC-30, 124-1

5D7 (27) DI-30, 124-1




Stop
Code

1050
(Cont'd)

Stop

Locs,

_24-

Diagnosis

1H6 (16) FF-30, 252-1

1H1 (6) DI-30, 252-1

3D28 (29) BD, 437-1

3D25 (8) BDL, 437-1

Also core memory data logic associated with 2~
bit and sys. ins. nixie logic,

3

(g) If _sYsterﬁ instruction = 27 3777 or 10 0000, 112 is
incorrect, ' .
5D10 (30) PA-30, 124-1
5D9 (35) PA-30, 124-1
5D8 (14) DC-30, 124-1
5D7 (12) DI-30, 124-1
6F2 (23) DI-30, 324
1H6 (11) FF-30, 252-1
1H1 (16) DI-30, 252-1
3D28(7) BD, 437-1
3D25 (9) BDL, 437-1
Also core memory data logic associated with 2-2
‘bit and sys. ins. nixie logic.

(h)  If system instruction = 24 3777 or 13 0000, Ill

incorrect.
5D10 (25, 16) PA-30, 124-1
5D8 (6, 10) DC-30, 124-1
1H7 (28) FF-30, 252-1
1H2 (34) DI-30, 252-1
3D28 (22) BD, 437-1
3D25 (10) BDL, 437-1
Also core memory data logic associated with 2-4
bit and sys. ins. nixie logic.

is

(i) If system instruction = 24 3777 or 13 0000, 1l g
incorrect. . N
5D10 (25, 16) PA-30, 124-1
5D8 (6, 10) DC-30, 124-1
1H7 (28) FF-30, 252-1
1H2 (34) DI-30, 252-1

———

SPE .
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Stop
Code

1050
(Cont'd)

Stop

Locs.

-.25"'

Diagnosis

3D28 (22) BD, 437-1

3D25 (10) BDL, 437-1

Also core memory data logic associated with 2-4
bit and sys. ins. nixie logic.

If system instruction =25 3776 or 12 0001, IO is
incorrect,

5D6 (35) PA-30, 124-2
5D5 (35) PA-30, 124-2
5D3 (34, 27) DI-30, 124-2

6F1 (6) DI-30, 324

6F22 (34) DI-30, 129
1H9 (11) FF-30, 252-2
1H4 (16) DI-30, 252-2

3D27 (16) BD, 347-2

3D25 (26) BDL, 437-2
Also core memory data logic associated with 2-15
bit and:.sys. ins.- nixie logic,

(k) If system instruction = 25 3775 or 12 0002, 1l is
incorrect,

5D3 (12, 33) DI-30, 124-2
5D5 (26) PA-30, 124-2
5D6 (30) PA-30, 124-2
6F1 (7) DI-30, 324
6F22 (33) DI-30, 129

1H9 (16) FF~30, 2522
1H4 (6) DI-30, 252-2

3D27 (20) BD, 437-2

-3D25 (24) BDL, 437-2

Also core memory data logic associated with 2-14

bit and sys. ins. nixie logic.




-26-
Stop Stop
Code Locs. Diagnosis
1050 (1) If system instruction =253773 or 12 0004, 12 is
(Cont'd) incorrect. '

5D2 (7) DI-30, 124-2

5D4 (12) DI-30, 124-2

5D5 (18) PA-30, 124-2

5D6 (25) PA-30, 124-2

bF1 (12) DI-30, 324

6F22 (27) DI-30, 129

1H9 (23) FF-30, 252-2

1H4 (27) DI-30, 252-2

3D27 (14) BD, 437-2

3D25 (24) BDL, 437-2

Also core memory data logic associated with
bit and sys. ins,. nixie logic,

,-13

(m) If system instruction = 25 3767 or 12 0010, I] is

incorrect,

5D2 (16) DI-30, 124-2

5D4 (27) DI1-30, 124-2

5D5 (8) PA-~30, 124-2

5D6 (16) PA-30, 124-2

6F1 (16) DI-30, 324

6F22 (12) DI-30, 129

1H9 (28) FF-30, 252-2

1H4 (34) DI-30, 252-2

3D27 (22) BD, 437-1

3D25 (23) BDL, 437-1

Also core memory data logic associated with 2-12
bit and sys. ins. nixie logic.

(n) If system instruction =25 3757 or 12 0020, 4 is

incorrect.

5D2 (23, 27) DI-30, 124-2
5D1 (27) DI-30, 124-2
6F1 (23) DI-30, 324

1H8 (11) FF-30, 2522
1H3 (16) DI-30, 252-2

s
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Stop Stop
Code Locs. Diagnosis
1050 | - 3D27 (7) BD, 437-1
(Cont'd) 3D25 (17) BDL, 437-1

Also core memory data logic associated with 2-11
bit and sys. ins. nixie logic.

(o). If system instruction = 25 3737 or 12 0040, I° is
incorrect,
5D2 (33, 6) DI-30, 124-2
5D1 (33) DI-30, 1242
6F1 (27) DI-30, 324
1H8 (16) FF-30, 252=2
1H3 (6) DI-30, 252-2
3D27 (29) BD, 437-1
3D25 (16) BDL, 4371
Also core memory data logic associated with 2~
bit and sys. ins. nixie logic.

10

(p) If system instruction = 25 3677 or 12 0100, 16 is
incorrect. -
5D1 (34) DI-30, 124-2
5D2 (34, 12) DI-30, 124-2
6F1 (33) DI-30, 324
1H8 (23) FF-30, 252-2
1H3 (27) DI-30, 252-2
-3D27 (6) BD, 437-1
3D25 (15) BDL, 437-1
Also core memory data logic associated with 2-9
bit and sys. ins. nixie logic. '

(q) If system instruction = 25 3577 or 12 0200, 17 is
incorrect,
5D12 (7) DI-30, 124-2
5D13 (7) DI-30, 1242
5D7 (7) DI-30, 124-2
6F1 (34) DI-30, 324
1H8 (28) FF-~30, 2522




-28-
Stop Stop
Code Locs, Diagnosis
1050 1H3 (34) DI<30, 252-2
(Cont'd) - 3D27 (30) BD, 437-1

3D25 (14) BDL, 437«1
Also core memory data logic associated with 2"8
b1t and sys. ins, nixie- 1og1c.

(r) If system instruction = 25 3377 or 12 0400, I° is
1ncorrect
5D12 (16) DI-30, 124-2
5D13 (16) DI-30, 124-2 _
5D7 (16) DI-30, 12442
6F2 (6) DI-30, 324
1H7 (11) FF-30, 252-1
1H2 (16) DI-30, 252-1
3D28 (16) BD, 437-1
3D25 (13) BDL, 437-1 7
Also core memory data logic associated with 2
bit and sys.ins, nixie logic.

(s) If system 1ns1:ruct10n =25 2777 or 12 1000 19

incorrect,
5D12 (23) DI-30, 12_4-2
5D13 (23) DI-30, 124-2
5D7 (23) DI-30, 124.2
6F2 (7) DI-30, 324
1H7 (16) FF~30, 252-1
1H2 (6) DI-30, 2521
3D28 (20) BD, 437-1
3D25 (12) BDL, 437-1
Also core memory data logic associated with 20
bit and sys, ins. nixie loglc.

(t)- If system 1nstruct10n = 25 1777 or 12 2000, 110 i
ingprreéct. ) .
5D12 (6) DI~ 30, 124~ 2
5D13 (6) DI+30, 124-2
5D7 (6) DI=30, 1242
6F2 (12) DI~-30, 324
1H7 (23) FF=30, 2521

i .




e e

Wi

Stop Stop
Code Locs.
1050

(Cont'd)

-29-

Diagnosis

1H2 (27) DI-30, 252-1
3D28 (14) BD, 437-1
3D25 (11) BDL, 437-1

Also core memory data logic associated with 2-5

i xfz bitifandssys..ins. nixie logic,




Stop

Stop
Code Locs.
1100 00 0250
1101 00 0251
1102 00 0265
1103 00 0266

-30-

Diagnosis

5C17 (23) UF-30, 041-3
5D28 (16, 33) DI-30, 183-2
5D27 (26, 22) DC-30, 183-2

‘5C17 (23) UF-30, 041-3

5D23 (17,32,35,13,9) DN-30, 183-2
5C16 (21) DN-30, 041-3 -

5D21 (13) DN-30, 183-1

5D27 (26,22) DC-30, 183-2

5D28 (16,33,23,34) DI-30, 183-2

5C17 (24, 25, 15) UF-30, 041-3
5C19 (9, 25) DN-30, 041-3
5D28 (16, 33) DI-30, 183-2
5C16 (17, 29) DN-30, 041-3
5C20 (13) DN-30, 041-3

5D27 (22) DC-30, 183-2

5C18 (29) SR-30, 041-3

5C15 (9) DN-30, 041-3

5D19 (17, 13) DN-30, 183-2

5C20 (17) DN-30, 041-3

5C16 (13, 32, 17, 29) DN-30, 041-3
5D28 (23, 34, 16, 33) DI-30, 183-2
5D27 (26, 22) DC-30, 183-2

5C17 (21, 22, 24, 25) UF-30, 041-3

m
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Stop Stop
Code Locs.
1104 00 0271
00 0274
1105 00 0300
1106 00 0316
1107 00 0311
1110 00 0312

-31-

Diagnosis

5C20 (17, 25) DN-30, 041-3

5C16 (21, 25) DN-30, 041=3
5D23 (13, 9) DN-30, 183-2
5D22 (26) DC-30, 183-2
5C17 (28) UF-30, 041-3

5C19 (32,9,13,17,21,29) DN-30, 041-3
5C20 (13,9,17,25,29) DN-30, 041-3
5C17 (33, 15) UF-30, 041-3

5C18 (29) SR-30, 041-3

5C16 (9, 35) DN-30, 041-3

5C15 (9) DN-30, 041-3

5D27 (26, 22) DC-30, 183-2

5D28 (16, 33, 23, 34) DI-30, 183-2

5C16 (9, 35) DN-30, 041-3
5C17 (33) UF-30, 041-3
5D23 (13, 9) DN-30, 183-2
5D22 (26) DC-30, 183-2

5C16 (13, 32) DN-30, 041-3
5D28 (23, 34) DI-30, 183-2
5D27 (26) DC-30, 183-2
5C17 (21, 22) UF-30, 041-3 -
5C19 (29) DN-30, 041-3

PN
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Stop Stop
Code Locs. Diagnosis
1111 00 0326 5C18 (19) SR-30, 041-3
1112 00 0327 5C19 (13, 29) DN-30, 041-3
1113 00 0334 5C18 (10) SR-30, 041-3
1114 00 0335 5C19 (17) DN-30, 041-3
5C20 (25) DN-30, 041-3
1115 00 0340 5C18 (6) SR-40, 041-3
5C20 (29) DN-30, 041-3
5C19 (21) DN-30, 041-3
1116 00 0361 5C19 (11) DN-30, 041-3
5C18 (19) SR-30, 041-3
1117 00 0362 5C18 (19) SR-30, 041-3
5C20 (25) DN-30, 041-3
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Stop Stop

Code Locs.
% 1120 00 0365
o

1121 00 0366

1122 00 0367

1123 00 0375

m-m,m-mmmmmmm

-33-

Diagnosis

5C19 (15) DN-30, 041-3
5C18 (10) SR-30, 041-3

5C18 (10) SR-30, 041-3

5C19 (19) DN-30, 041-3
5C18 (6) SR-30, 041-3

5C19 (25) DN-30, 041-3

I

|




Stop Stop
Code Locs.
1200 00 0433 -
00 0472
00 0474
1201 00 0430
1203 00 0617
1205 00 0427

-34-

Diagnosis

5F21 (23) DI-30, 215
5D21 (17) DN-30, 183-1 -

5C17 (32) UF-30, 041-3

5F21 (23) DI-30, 215
5D21 (13) DN-30, 183-1
5C17 (27) UF-30, 041-3

5F21 (33, 27) DI-30, 215
51.26 (34) DI-30, 044-1
5127 (12) FF-30, 044-1
5N21 (25) FF-30, 044-1

5D19 (21) DN-30, 183-1
5F22 (35) UF-30, 215
5K15 (12) DI-30, 127
5D20 (6) DC-30, 183-1
5D26 (16) DI-30, 215
5D16 (34) DI-30, 183-1
5D17 (16) DI-30, 183-1

Ty €1 1}
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Stop
Code

1206

1207

1210

1211

Stop
Locs.

00 0473

00 0432

00 0436

00 0454

00 0431

00 0451

00 0462
00 0466

00 0505

-35-

Diagnosis

5F22 (26) UF-30, 215
5F27 (9) DN-30, 215

5F25 (7, 12, 27) DI-30, 215

5D13 (9) DI-30, 215

5D16 (6, 12, 33) DI-30, 183-1

5C25 (34) DI-30, 183-2

5F25 (12, 27) DI-30, 215
5F26 (30) DC-30, 215

- 5D18 (6) DC-30, 183-1

5F22 (23) UF-30, 215

5F23 (24) DN-30, 215

5D19

. 5D16

5C24

(
(
(

2
1
1

4
1
0
6

)
)
)
)

DN-30, 183-1
DI-30, 183-1
DC-30, 183-2




Stop
Code

1212

1215

1216

1217

1220

Stop
Locs.

00 0514

00 0655

00 0612

00 0616

00 0642
00 0654

-36-

Diagnosis

5F23 (23) DN-30, 215
5F27(23) DN-30, 215
5D17 (16) DI-30, 183-1"

5K15 (6) DI-30, 184
5K11 (8) PA-30, 184
5C25 (23) DI-30, 184

51.27 (27) FF-30, 044-1
51.24 (34) DI-30, 044-1

5128 (6, 16) DI-30, 044-1

5N21 )9) DN-30, 044-1

5K13 (26) PA-30, 184"

5K15 (23) DI-30, 184
5C25 (6, 33) DI-30, 184

5F19 (25) PA-30, 215
5K10 (26) PA-30, 184
5F20 (30) PA-30, 184

5K12(7,16,12,23,27,34) DI-30, 184

5D28 (6) DI-30, 183-2
5K14 (6) DC-30, 184
5F23 (9, 17) DN-30, 215
5K11 (8) PA-30, 184
5D24 (25) PA-30, 183-2

5K13 226, 8; PA-30, 184
5K15 (6, 23) DI-30, 184
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Stop Stop
Code Locs.
1221 00 0656
1222 00 0636
1224 00 1034
1230 00 2570
1231 00 2577

-37-

Diagnosis

5F27 (9) DN-30, 215

5127 (6) FF-30, 044-1
5N21 (17, 21) DN-30, 044-1
Also see StopiCodeé: 1220

5C22 (6,7,12,16,23,27) DI-30, 184
5C24 (19,31,34,23) DC-30, 184
5C23 (6, 18, 27) BC-30, 184

5C25 (33) DI-30, 184

5C2 (17, 21) DN-30, 041-1
5C3 (14) DC-30, 041-1
5C8 (17) DN-30, 041-2
5C5 (17) DN-30, 041-1

5C1 (17) DN-30, 041-1
5C3 (22) DC-30, 041-1
5C2 (17) DN-30, 041-1
5C4 (17) DN-30, 041-1
5C9 (17) DN-30, 041-2
5C5 (21) DN-30, 041-1




Stop
Code

1232

1233

1234

1235

Stop
Locs.

00 2606

00 2615

00 2624

00 2633

-38-

Diagnosis

5C2 (21) DN-30, 041-1
5C4 (17) DN-30, 041-1
5C1 (17) DN-30, 041¢1
5C6 (17) DN-30, 041-1
5C9 (21) DN-30, 041-2

5C4 (17) DN-30, 041-1
5C2 (17, 21) DN-30, 041-1
5C3 (14) DC-30, 041-1
5C7 (17) DN-30, 041-1
5C11 (17) DN-30, 041-2

5C5 (17, 21) DN-30, 041-1.

5C3 (22) DC-30, 041-1
5C6 (17) DN-30, 041-1
5C1 (17) DN-30, 041-1
5C12 (17) DN-30, 041-2

5C5 (21, 17) DN-30, 041-1
5C7 (17) DN-30, 041-1
5C2 (17) DN-30, 041-1
5C12 (21) DN-30, 041-2
5C10 {26) DC-30, 041-2

ik
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Stop Stop
Code Locs.
1236 00 2642
1237 00 2651
1240 00 2660
1241 00 2667

-39-

Diagnosis

5C6
5C7

17) DN-30, 041-1
17) DN-30, 041-1
5C5 (17) DN-30, 041-1
5C2 (21) DN-30, 041-1
5C13 (17) DN-30, 041-2

— |~

5C7 (17) DN-30, 041-1
5C6 (17) DN-30, 041-1
5C5 (21) DN-30, 041-1
5C4 (17) DN-30, 041-1
5C14 (17) DN-30, 041-2

5C8 (17) DN-30, 041-2
5C9 (17, 21) DN-30, 041-2
5C12 (17) DN-30, 041-2
5C1 (17) DN-30, 041-1

5C9 (17) DN-30, 041-2
5C8 (17) DN-30, 041-2
5C11 (17) DN-30, 041-2
5C12 (21) DN-30, 041-2
5C2(17) DN-30, 041-1




Stop
Code

1242

1243

1244

1245

Stop
Locs.

00 2676

00 2705

00 2714

00 2723

-4~

Diagnosis

5C9 (21) DN-30, 041-2
5C8 (17) DN-30, 041-2
5C11 (17) DN-30, 041-2
5C13 (17) DN-30, 041-2
5C2 (21) DN-30, 041-1
5C3 (14) DC-30, 041-1

5C11 (17) DN-30, 041-2
5C9 (21, 17) DN-30, 041-2
5C14 (17) DN-30, 041-2
5C4 (17) DN-30, 041-1

5C12 (17, 21) DN-30, 041-2
5C13 (17) DN-30, 041-2
5C8 (17) DN-30, 041-2

5C5 (17) DN-30, 041-1

5C12 (21, 17) DN-30, 041-2
5C14 (17) DN-30, 041-2
5C9 (17) DN-30, 041-2

5C5 (21) DN-30, 041-1

5C3 (22) DC-30, 041-1

™ rm M M
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. Stop

Code

1246

1247

1250

1251

1252

1253

Stop
Locs,

00 2732

00 2741

00 2755

00 2762

00 2767

00 2774

-4]1-

Diagnosis

5C13 (17) DN-30, 041-2
5C14 (17) DN-30, 041-2
5C12 (17) DN-30, 041-2
5C9 (21) DN-30, 041-2
5C6 (17) DN-30, 041-1

5C14 (17) DN-30, 041-2
5C13 (17) DN-30, 041-2
5C12 (21) DN-30, 041-2
5C11 (17) DN-30, 041-2
5C7 (17) DN-30, 041-1

5C1 (17) DN-30, 041-1

5C2 (17) DN-30, 041-1

5C2 (21) DN-30, 041-1

5C4 (17) DN-30, 041-1
5C14 (19) DN-30, 041-1




Stop Stop
Code Locs.
1254 00 3001
1255 00 3006
1256 00 3013
1257 00 3020
1260 00 3025
1261 00 3032
1262 00 3037

-42 -

Diagnosis

5C5 (17) DN-30, 041-1

5C5 (21) DN-30, 041-1

5C6 (17) DN-30, 041-1
5C15 (34) DN-30, 041-1

5C7 (17) DN-30, 041-1

5C8 (17) DN-30, 041-2
5C15 (34) DN-30, 041-1

5C9 (17) DN-30, 041-2

5C9 (21) DN-30, 041-2
5C15 (26) DN-30, 041-2

1
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Stop
Code

1263

1264

1265

1266

1267

1300

Stop
Locs.

00 3044

00 3051

00 3056

00 3063

00 3070

00 1663

-43_

Diagnosis

5C11 (17) DN-30, 041-2

5C12 (17) DN-30, 041-2
5C15 (28) DN-30, 041-2

5C12 (21) DN-30, 041-2

5C13 (17) DN-30, 041-2
5C15 (27) DN-30, 041-2

5C14 (17) DN-30, 041-2

5F7 (7) DI-30, 052-1
5F15 (34, 33) DI-30, 127
3D25 (6) BDL, 437-1
5D25 (10) DC-30, 183-2
5F17 (13) DN-30, 127
5D24 (8) PA-30, 183-2
5D17 (7) DI-30, 183-1
3D1 (34) DI-30, 437-1

|




-44 -

Stop Stop
Code Locs. Diagnosis

1300 5F14 (10) PA-30, 127
(Cont'd) 3D28 (30) BD, 437-1
5D26 (12, 23) DI-30, 183-2
5F18 (6,23,12,27) DI-30, 127
5F21 (34) DI-30, 215
5D19 (9) DN-30, 183-1
3D2 (34) DI-30, 437-1

Also core memory data logic associated with 20 bit.’

1301 00 1667 3D25 (7) BDL, 437-1

- 3D8 (9) DN-30, 437-3
5F15 (34, 33) DI-30, 127
5F7 (17) DI-30, 052-1
5D25 (10) DC-30, 183-2
-3D1 (33) DI-30, 437-1
3D28 (6) BD, 437-1
3D10 (10) BO, 437-1
5F14 (10) PA-30, 127
51.26 (16) DI-30, 044-1
5D26 (12, 23) DI-30, 183-2
3D2 (33) DI-30, 437-1

Also core memory data logic associated with 271 bit,

1302 00 1674 3D1 (27) DI-30, 437-1
3D25 (8) BDL, 437-1
51.20 (16) DI-30, 044-1
3D2 (27) DI-30, 437-1
3D28 (29) BD, 437-1
5F7 (23) DI-30, 052-1

Also core memory data logic associated with 2~2 bit.

|
|



TR

s ua

ERCar. PR e - e e Wiy

Stop Stop
Code Locs.
1303 00 1700
1304 00 1705
1305 00 1711

-45.

Diagnosis

3D1 (12) DI-30, 437-1
3D25 (9) BDL, 437-1
5120 (7) DI-30, 044-2
3D2 (12) DI-30, 437-1
3D28 (7) BD, 437-1
5F7 (6) DI-30, 052-1
3

Also core memory data logic associated with 27~ bit,

3D1 (6) DI-30, 437-1
3D25 (10) BDL, 437-1
51.14 (16) DI-30, 044-2
3D2 (6) DI-30, 437-1
3D28 (22) BD, 437-1

- BF7 (12) Di-30, 052-1

Also core memory data logic associated with 274 pit.

3D1 (23) DI-30, 437-1
3D25 (11) BDL, 437-1
5L14 (7) DI-30, 044-2
3D2 (23) DI-30, 437-1
3D28 (14) BD, 437-1

5F7 (27) DI-30, 052-1

Also core memory data logic associated with 27

bit.




Stop
Code

1306

1307

1310

Stop
Locs.

00 1716

00 1722

00 1727

|

ul

-46-

Diagnosis

3D1 (16) D1-30, 437-1
3D25 (12) BDL, 437-1
51.8 (16) DI-30, 044-3
3D2 (16) DI-30, 437-1
3D28 (20) BD, 437-1

5F7 (33) DI1-30, 052-1

Also core memory data logic associated with 20 pit,

3D1 (7) DI-30, 437-1
3D25 (13) BDL, 437-1
518 (7) DI-30, 044-3
3D2 (7) DI-30, 437-1
3D28 (16) BD, 437-1
5F7 (34) DI-30, 052-1

Also core memory data logic associated with 2°7 bit.

3D3 (34) DI-30, 437-1
3D25 (14) BDL, 437-1
513 (16) DI-30, 044-3
3D4 (34) DI-30, 437-1
3D27 (30) BD, 437-1
5F4 (7) DI-30, 052-2

Also core memory data logic associated with 28 bit.

e




Stop
Code

1311

1312

1313

Stop
Locs.

00 1733

00 1740

00 1744

-47-

Diagnosis

3D3 (33) DI-30, 437-1

3D25 (15) BDL, 437-1

513 (7) DI-30, 044-4

3D4 (33) DI-30, 437-1

3D27 (6) BD, 437-1

5F4 (16) DI-30, 052-2

Also core memory data logic associated with 2”7 bit,

3D3 (27) DI-30, 437-1
3D25 (16) BDL, 437-1
5N3 (16) DI-30, 044-4
3D4 (27) DI-30, 437-1
3D27 (29) BD, 437-1

5F4 (23) DI-30, 052-2

Also core memory data logic associated with 2-10 pi¢,

3D3 (12) DI-30, 437-1
3D25 (17) BDL, 437-1
5N3 (7) DI-30, 044-4
3D4 (12) DI-30, 437-1
3D27 (7) BD, 437-1"

5F4 (6) DI-30, 052-2
11

- Also core memory data logic associated with 2~ bit.
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Stop Stop
Code Locs.
1314 00 1751
1315 00 1755
1316 00 2030

-48-~

Diagnosis

' 3D3 (6) DI-30, 437-1

3D25 (23) BDL, 437-1
5N8 (16) DI-30, 044-5
3D4 (6) DI-30, 437-1
3D27 (22) BD, 437-1

5F4 (12) DI-30, 052-2

Also core memory data logic associated with 2712 bit,

3D3 (23) DI-30, 437-2
3D25 (24) BDL, 437-2
5N8 (7) DI-30, 044-5

3D4 (23) DI-30, 437-2
3D27 (14) BD, 437-2
5F4 (27) DI-30, 052-2

Also core memory data logic associated with 2-13 pit,

3D3 (16) DI-30, 437-2
3D25 (25) BDL, 437-2
5N14 (16) DI-30, 044-5
3D4 (16) DI-30, 437-2
3D27 (20) BD, 437-2
5F4 (33) DI-30, 052-2

Also core memory data logic associated with 214 pit.




-49-

Diagnosis

3D3 (7) DI-30, 437-2 |
3D25 (26) BDL, 437-2
5N14 (7) DI-30, 044-6
3D4 (7) DI-30, 437-2
3D27 (16) BD, 437-2
5F4 (34) DI-30, 052-2

Also core memory data logic associated with 2~15 bit.

3D7 (7) DI-30, 437-2

3D25 (27) BDL, 437-2

: BN20 (16) DI-30, 044-6

3D9 (7) DI-30, 437-2

3D26 (30) BD, 437-2

5F¥1 (7) DI-30, 052-3

Also core memory data logic associated with 2-16 pit,

3D25 (28) BDL, 437-2

5N20 (7) DI-30, 044-6

3D26 (6) BD, 437-2

5F1 (16) DI-30, 052-3

Also core memory data logic associated with 2-17 bit.

3D25 (29) BDL, 437-2
5N26 (16) DI-30, 044-7
3D26 (29) BD, 437-2
5F1 (23) DI-30, 052-3

Also core memory data logic associated with 2'18

bit.




Stop
Code

1323

1324

1325

1326

Stop
Locs.

00 2056

00 2063

00 2067

00 2074

-50-

Diagnosis

3D25 (30) BDL, 437-2

5N26 (7) DI-30,- 044-7 -

3D26 (7) BD, 437-2

5F1 (6) DI-30, 052-3

Also core memory data logic associated with 2719 pit.

3D25 (31) BDL, 437-2

5R26 (16) DI-30, 044-7

3D26 (22) BD, 437-2

5F1 (12) DI-30, 052-3

Also core memory data logic associated with Z_'"ZO bit,

3D25 (32) BDL, 437-2
5R26 (7) DI-30, 044-8
3D26 (14) BD, 437-2
5F1 (27) DI-30, 052-3

Also core memory data logic associated with 221 bit,

3D25 (33) BDL, 437-2
5R21 (16) DI-30, 044-8
3D26 (20) BD, 437-2
5F1 (33) D1-30, 052-3

Also core memory data logic associated with 2~22 bit,
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Stop
Code

1327

1330

1331

1332

1333

Stop
Locs.

00 2106

00 2126

00 2133

00 2137

00 2144

-51-

Diagnosis

3D25 (34) BDL, 437-2
5R23 (27) DI-30, 044-8
3D26 (16) BD, 437-2
5F1 (34) DI-30, 052-3

Also core memory data logic associated with 2723 bit,

5F21 (34) DI-30, 215
3D1 (34) DI-30, 437-1
3D25 (6) BDL, 437-1
5F7 (7) DI-30, 052-1
3D2 (34) DI-30, 437-1
3D28 (30) BD, 437-1

5126 (16) DI-30, 044-1
3D1 (33) DI-30, 437-1
3D25 (7) BDL, 437-1
5F7 (16) DI-30, 052-1
3D2 (33) DI-30, 437-1
3D28 (6) BD, 437-1

Same as Stop Code 1302

Same as Stop Code 1303




Stop
Code

1334

1335

1336

1337

1340

1341

1342

1343

Stop
Locs.

00 2150

00 2155

00 2162

00 2167

00 2173

00 2207

00 2213

00 2220

Same

‘Same

Same

Same .

Same

Same

Same

Same

"52—

Diagnosis

as Stop Code 1304

as Stop Code 1305

as Stop Code 1306

as Stop Code 1307

as Stop Code 13 10

as Stop Code 1311

as Stop Code 1312

as Stop Code 1313

o 3

.

Ty T Iy



o

€y 3 T8 KB} KN

S T X3 8 N N

" \a:;v'* m -

Stop
Code

1344

1345

1346

1347

1350

1351

1352

1353

Stop

Locs.

00 2224

00 2231

00 2235

00 2243

00 2247

00 2254

00 2260

00 2265

~53-

Diagnosis

Same as Stop Code 1314

Same as Stop Code

Same as Stop Code

Same as Stop Code

Same as Stop Code

Same as Stop Code

Same as Stop Code

Same as Stop Code

1315

1316

1317

1320

1321

1322

1323




Stop Stop
Code Locs.
1354 00 2271
1355 00 2276
1356 00 2302
1357 00 2307

-54.-

Diagnosis

Same as Stop Code 1324

Same as Stop Code 1325

Same as Stop Code 1326

Same as Stop Code 1327
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Stop Stop
Code Locs.
1360 00 2324
1361 00 2340
1362 00 2352
1363

00 2364

-55.

Diagnosis

5F18 (7, 33) DI-30, 127

5D4 (6, 7) DI-30, 124-2

3D6 (13) DN-30, 437-3 .

3D7 (34) DI-30, 437-3

5D1 (12) DI-30, 124-2

5F18 (16) DI-30, 124-2

Also core memory address decoding logic
associated with MAOQ bit,

5D4 (16, 23) DI-30, 124-2

3D6 (21) DN-30, 437-3

3D7 (33) DI-30, 437-3 ,

Also core memory address decoding logic
associated with MA! bit.

5D4 (33, 34) DI-30, 124-2

3D6 (17) DN-30, 437-3

3D7 (27) DI-30, 437-3

Also core memory address decoding logic
associated with MAZ bit,

5D3 (7) DI-30, 124-2

5D1 (7) DI-30, 124-2

3D6 (9) DN-30, 437-3

3D7 (12) DI-30, 437-3

Also core memory address decoding logic
associated with MA3 bit,




Stop Stop
Code Locs.
1364 00 2376
1365 00 2410
1366 00 2422
1367 00 2434

-56-

Diagnosis

5D3 (16) DI-30, 124-2

5D1 (16) DI-30, 124-2

3D8 (17) DN-30, 437-3

3D7 (6) DI-30, 437-3

Also core memory address decoding logic
associated with MA? bit,

5D3 (23) DI-30, 124-2

5D1 (23) DI-30, 124-2

3D7 (23) DI-30, 437-3

3D8 (21) DN-30, 437-3 .

Also core memory address decoding logic
associated with MA® bit.

5D3 (6) DI-30, 124-1

5D1 (6) DI-30, 124-1

3D7 (16) DI-30, 437-3

3D8 (13) DN-30, 437-3

Also core memory address decoding logic
associated with MA,6 bit,

5D12 (12) DI-30, 124-1
3D9 (23, 34) DI-30, 437-3

Also core memory address decoding logiq

associated with MAT7 bit.
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Stop Stop

Code Locs.,

1370 00 2446

1371 00 2460
1372 00 2472

1373 00.2505
— ——

-57-

Dia gnosis

5D12 (27) DI-30, 124-1

3D9 (27, 33) DI-30, 437-3

Also core memory address. decoding logic
associated with MA" bit,

5D12 (33) DI-30, 124-1

3D9 (6, 12) DI-30, 437-3

Also core memory address decoding logic
associated with MA9 bit,

5D12 (34) DI-30, 124-1
Also core memory address decoding logic
associated with MA L0 pi¢,

5P21 (14) DI-30, 127
5C1 (17) DN-30, 041-1
5C20 (9) DN-30, 041-3
5C14 (21) DN-30, 041-1
5D19 (13) DN-30, 183-1
5F17 (30) DN-30, 127
5F16 (8) DC-30, 127
5F18 (12, 21) DI-30, 127




Stop
Code

1374

1401

Stop
Locs.,

00 2552

60 3151

-58-

Diagnosis

5D3 (6, 23, 16, 7) DI-30, 124-1,2
5D4 (6, 16, 34) DI-30, 124-2

5C1l (17) DN-30, 041-1

5F21 (14) DI-30, 127

5D19 (13) DN-30, 183-1

5F17 (30) DN-30, 127

5F16 (8) DC-30, 127

5C14 (21) DN-30, 041-1

5F18 (12, 21) DI-30, 127

5D25 (23) DC-30, 183-2
5D23 (15) DN-30, 183-2
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Stop
Code

1402

Stop
Locs.

00 3305

-59.-

Diagnosis

If Acc 2-1 is on:
51.21 (34) DI-30, 044-1
5N21 (28) DN-30, 044-1

If Acc 2-% is on:
5L21 (33) DI-30, -044-1
51.25 (24) DN-30, 044-1:

If Acc 2-3 is on:
5L21 (27) DI-30, 044-2
51.25 (28) DN-30, 044-2

If Acc 2-4 is on:
5L21 (12) DI-30, 044-2
51.18 (24) DN-30, 044-2

If Acc 2-5 is on:
5121 (6) DI-30, 044-2 -
51,18 (28) DN-30, 044-2

If Acc 2‘6 is on: ‘
5121 (23) DI~30, 044-3
51,13 (24) DN-30, 044-3

If Acc 2"7 is on:

5L21 (16) DI-30, 044-3
5L13 (28) DN-30, 044-3

If Acc 2;8 is on:
519 (34) DI-30, 044-3
5L7 (24) DN-30, 044-3

If Acc 2°9 is on: ‘
5L9 (33) DI-30, 044-4
51.7 (28) DN-30, 044-4




Stop
Code

1402
(Cont'd)

Stop

Locs,

-60-

Diagnosis

If Avcc 2-10 is‘-on‘:

519 (27) DI-30, 044-4
5L2 (24) DN-30, 044-4

If Acc 2_11 is on:

519 (12) DI-30, 044-4
512 (28) DN-30, 044-4
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Stop
Code

1403

1404

Stop

Locs.

00 3306

00 3321

-61-

Diagnosis

5D28 (6) DI-30, 183-2
5D24 (25) PA-30, 183-2

5D27 (6) DC-30, 183-2
5K15 (34) DI-30, 127
5K17 (27) DC-30, 127
5K16 (18, 25) PA-30, 127




Stop Stop
Code Locs.
1405 00 3322

-62-~

Diagnosis

If Acc sign is on:
5D26 (16) DI-30, 215
5F22 (33) UF-30, 215
5K15 (12) DI-30, 127
5K17 (11) DC-30, 127

If Acc 2-1 is on:
5N21 (33) DN-3Q_,. 04;4-1
5L21 (21) DI-‘3(")V,‘ 044-1

If Acc 272 is on: R
51,25 (30) DN-30, 044-1
5L21 (25) DI-30, 044-1

If Acc 2-3 is on:
51.25 (33) DN-30, 044-2
5L.21 (29) DI-30, 044-2

If Acc 2"4 is on:
51.18 (30) DN-30, 044-2
5121 (10) DI-30, 044-2

If Acc 2"5 is on:
51,18 {(33) DN-30, 044-2
51.21 (18) DI-30, 044-2

If Acc 2-6 is on: _
51,13 (30) DN-30, 044-3
51,21 (26) DI-30, 044-3

If Acc 2"7 is on:
51.13 (33) DN-30, 044-3
51.21 (13) DI-30, 044-3

If Acc 2'8 is on:
51,7 (30) DN-30, 044-3
5L9 (21) DI-30, 044-3
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1405
(Cont'd)

-63-

If Acc 2'9 is on:
517 (33) DN-30, 044-4
51,9 (25) Di-30, 044-4

If Acc 2710 ig on:
512 (30) DN-30, 044-4
519 (29) DI-30, 044-4

If Acc 2'11 is on:
5L2 (33) DN-30, 044-4
51.9 (10) DI-30, 044-4

If Acc 2-12 is on:
5N4 (22) DN-30, 044-5

If Acc 2-13 is on:
5N4 (26) DN-30, 044-5

If Acc 2-14 is on:
5N10 {22) DN-30, 044-5

If Acc 2-15 is on:'
5N10 (26) DN-30, 044-6

If Acc 2'16 is on:
5N15 (22) DN-30, 044-6

If Acc 2"17 is on:
5N15 (26) DN-30, 044-6

If Acc 2"18 is on:
BN22 (22) DN-30, 044-7

If Acc 2-19 is on:
5N22 (26) DN-30, 044-7

If Acc 2-20 is on:
5BN27 (22) DN-30, 044-.7

If Acc 2-2'1 is on:
5N27 (26) DN-30, 044-8




Stop Stop
Code Locs.
1405

(Cont'd)

—b4-

Diagnosis

If Acc 2;22 is on:v

BR25 (22) DN-30, 044-8

If Acc 2723 ig on:;v

5R25 (26) DN-30, 044-8
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Stop
Code

1406

Stop

Liocs.

00 3403

-65-
Diagnosis

If Acc sign is on:
5K16 (26, 30) PA-30, 127

If Acc 27! is on:
5127 (6,22) FF-30, 044-1
51.28 (6,7,23,11) DI-30, 044-1
5L.26 (6,17,23) DI-30, 044-1
5H23 (16) DI-30, 052-1
5H26 (27, 23) DI-30, 052-1
5H24 (29, 30) FCG, 052-1
5H25 (32,17) DN-30, 052-1
5H27 (27) DI-30, 052-1

If Acc 2°% is on:
51.22 (12, 25) FF-30, 044-1
51.24 (6,7,16,26) DI-30, 044-1
51.20 (27, 34, 31) DI-30, 044-1
5H23 (23) DI-30, 052-1
5H26 (16, 33) DI-30, 052-1
5H27 (34) DI-30, 052-1
5H24 (20, 29) FCG, 052-1
5H25 (13, 29) DN-30, 052-1

If Acc 2-3 is on:
5122 (6, 22) FF-30, 044-2
51.23 (6,7,23,11) DI-30, 044-2
51.20 (6,17,23) DI-30, 044-2
5H23 (6) DI-30, 052-1
5H24 (10, 28) FCG, 052-1
BH26 (34, 14) D1I-30, 052-1
5H25 (9, 25) DN-30, 052-1
5H20 (16) DI~-30, 052-1

If Acc 274 is on: , ,
5L15 (12, 33) FF-30, 044-2
5117 (6,7,16,23) DI-30, 044-2
51.14 (27, 33, 34) DI-30, 044-2
5H21 (6, 12) DI-30, 052-1
5H23 (12) DI-30, 052-1
5H22 (35, 21) DN-30, 052-1
5H24 (10, 9) FCG, 052-1
5H20 (6) DI-30, 052-1
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Stop
Code

1406
(Cont'd)

Stop

-Locs.

00 3403

L=

-66-

Diagnosis

If Acc. 2-5is on:

51,15 (6,27) FF-30, 044-2
51,16 (6,7,16,23) DI-30, 044-2

51,14 (6,12, 23) DI-30, 044-2
5H21 (23,27) DI-30, 052-1
5H23 (27) DI-30, 052-1
5H22 (17,32) DN-30, 052-1
5H24 (8,9) FCG, 052-1
5H20 (27) DI-30, 052-1""

If Acc. 2-6 is on:
51,10 (12, 33) FF-30, 044-3
51.12 (6,7,16,23) DI-30, 044-3
51.8 (27,33, 34) DI-30, 044-3
5H21 (16, 33) DI-30, 052-1
5H23 (33) DI-30, 052-1
5H22 (13,29) DI-30, 052-1
5H24 (5,8) FCG, 052-1
5H20 (34) DI-30, 052-1

If Acc. 277 is on:
5L10 (6,27) FF-30, 044-3
5111 (6,7,16,23) DI-30, 044-3
5L8 (6,12,23) DI-30, 044-3
5H21 (7, 34) DI-30, 052-1
5H23 (34) DI-30, 052-1
5H22 (25,9) DN-30, 052-1
5H24 (5) FCG, 052-1 '
5H14 (32) FC'G, 052-2
5H18 (12,27) DI-35, 052-2
5H17 (16) DI-30, 052-2

If Acc. 2-8is on:
5L4 (12, 33) FF-30, 044-3
51.6 (6,7,16,23) DI-30, 044-3
51,3 (27,33, 34) DI-30, 044-3
5H13 (7) DI-30, 052-2
5H16 (6,12) DI-30, 052-2
5H15 (21, 35) DN-30, 052-2
5Hi4 (30, 32) FCG, 052-2
5H17 (6) DI-30, 052-2
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Stop Stop
Cod¢ Locs.
1406 00 3403
(Cont'd)

-67-

Diagnosis

If Acc. 2-9 is on:
5L.4 (6,27) FF-30, 044-4
5L5 (6,7,16,23) DI-30, 044-4
5L3 (6,12,23) DI-30, 044-4
5H13 (16) DI-30, 052-2
5H16 (23,27) DI-30, 052-2
5H15 (17, 32) DN-30, 052-2
5H14 (29, 30) FCG, 052-2
5H17 (27) DI-30, 052-2

If Acc. 2-10 ig on:
5N2 (12, 33) FF-30, 044-4
5L1(6,7,16,23) DI-30, 044-4
5N3 (27,33, 34) DI-30, 044-4
5H13 (23) DI-30, 052-2
5HI16 (16,33) DI-30, 052-2
5H15 (13,29) DN-30, 052-2
5H14 (28, 29) FCG, 052-2
5HL7 (34) DI-30, 052-2

If Acc. 2711 is on: ,
5N2 (6,27) FF-30, 044-4
5N1 (6,7,16,23) DI-30, 044-4
5N3 (6,12,23) DI-30, 044-4
5H13 (6) DI-30, 052-2
5H16 (7,34) DI-30, 052-2
5H15 (9, 25) DN-30, 052-2
5H14 (10, 28) FCG, 052-2
5H10 (16) DI-30; 052-2

If Acc. 212 {5 on:
5N7 (12,33) FF-30, 044-5
5N5 (6,7,16,23) DI-30, 044-5
5N8 (27, 33,34) DI-30, 044-5
5H13 (12) DI-30, 052-2
5HI1 (6, 12) DI-30, 052-2
5H12 (21, 35) DN-30, 052-2
5H14 (9,10} FCG, 052-2
5H10 (6) DI-30- 052-2




Stop Stop
Code Locs.
1406 00 3403
(Cont'd)

R e e —

_68-

Diagnosis

If Acc 2713 is on:
5N7 (6, 27) FF-30, 044-5
5N6 (6,7,16,23) DI-30, 044-5
5N8 (6,12,23) DI-30, 044-5
5H13(27) DI-30, 052-2
5H11 (23, 27) DI-30, 052-2
5H12 (17, 32) DN-30, 052-2
5H14 (8,9) FCG, 052-2
5H10 (27) DI-30, 052-2

If Acc 2-14 is on:
5N13 (12, 33) FF-30, 044-5
5N11 (6,7,16,23) DI-30, 044-5
5N14 (27, 33, 34) DI-30, 044:-5
5H13 (33) DI-30, 052-2 ..
5H11 (16, 33) DI-30, 052-2
5H12 (13, 29) DN-30, 052-2
5H14 (5, 8) FCG, 052-2 .
5H10 )34) DI-30, 052-2

If Acc 2719 is on: _

- BN13 (6, 27) FF-30, 044-6
5Ni2 (6,7, 16, 23) DI-30, 044-6
5N14 (6,12,23) DI-30, 044-6
5H13 (34) DI-30, 052-2
5H11 (7,34) DI-30, 052-2
5H12 (9, 25) DN-30, 052-2
5H14 (5) FCG, 052-2
5H5 (32) FCG, 052-3
5H18 (33, 34) DI-35, 052-3
5H8 (16) DI-30, 052-3
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Stop
Code

1406
(Cont'd)

Stop
Locs.

00 3403

-69-

Diagnosis

If Acc 2-16 is on:
5N18 (12, 33) FF-30, 044-6
5N16 (6,7,16,23) DI-30, 044-6
5N20 (27, 33, 34) DI-30, 044-6
5H4 (7) DI-30, 052-3
5H7 (6, 12) DI-30, 052-3
5H6 (21, 35) DN-30, 052-3
5H5 (30,32) FCG, 052-3
5H8 (6) DI-30, 052-3

If Acc 2-17 ig on:- \
BN18 (6,27) FF-30, 052-3
5N17 (6,7,16,23) DI-30, 052-3
5BN20 (6,12,23) DI-30, 052-3
5H4 (16) DI-30, 052-3
BH7 (23,27) DI-30, 052-3
5H6 (17,32) DN-30, 052-3
5H5 (29, 30) FCG, 052-3
5H8 (27) DI-30, 052-3

If Acc 2-18 is on:
5N25 (12, 33) FF-30, 044-7
5N23 (6,7,16,23) Di-30, 044-7
5N26 (27, 33, 34) DI-30, 044-7
5H4 (23) DI-30, 052-3
5H7 (16, 33) DI-30, 052-3
5H6 (13,29) DN-30, 052-3
5H5 (28,29) FCG, 052-3
5H8 (34) DI-30, 052-3

If Acc 219 is on:
5N25 (6,27) FF-30, 044-7
5N24 (6,7,16,23) DI-30, 044-7
5N26 (6,12,23) DI-30, 044-7
5H4 (6) DI-30, 052-3
5H7 (7,34) DI-30, 052-3
5H6 (9, 25) DN-30, 052-3
5H5 (10, 28) FCG, 052-3
5H1 (16) DI-30, 052-3




Stop
Code

1406
(Cont'd)

Stop

Locs.

00 3403

-70-

Diagnosis

If Acc 2'20 is on:
5R27 (12,33) FF-30, 044-7
5N28 (6,7,16,23) DI-30, 044-7
5R26 (27, 33,34) DI-30, 044-7
5H4 (12) DI-30, 052-3
5H2 (6,12) DI-30, 052-3
5H3 (21, 35) DN-30, 052-3
5H5 (9, 10) DCG, 052-3,
5H1 (6) DI-30, 052-3

If Acc 2’2‘1 is on:
BR27 (6,27) FF~30,;044-_-8
- BR28 (6,7,16,23) DI-30, 044-8

" BR26 (6,12,23) DI-30, 044-8

5H4 (27) DI-30, 052-3
5H2 (23, 27) DI-30, 052-3
5H3 (17, 32) DN-30, 052-3
5H5 (8, 9) FCG, 052-3
5H1 (27) DI-30, 052-3

If Acc 2-22 is on: _
5R22 (12, 33) FF-30, 044-8
5R24 (6,7,16,23) DI-30, 044-8
5R21 (27, 33, 34) DI-30, 044-8
5H4 (33) DI-30, 052-3
5H2 (16,,33) DI-30, 052-3
5H3 (13, 29) DN-30, 052-3
5H5 (5, 8) FCG, 052-3
5H1 (34) DI-30, 052-3

If Acc 2-23 is on:
5H4 (34) DI~30, 052-3
5H2 (7, 34) DI-30, 052-3
5H3 (9, 25) DN-30, 052-3
5H5 (5, 32) FCG, 052-3, 1
5H18 (6, 23) DI-35, 052-1
5H27 (6) DI-30, 052-1
5R20 (26) UF-30, 044-8
5R22 (6) FF-30, 044-8
5R23 (6,7,16,23) DI-30, 044-8
5R21 (6, 12, 23) DI-30, 044-8
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Stop Stop
Code Locs.
1407 00 3406

-71-

Diagnosis

If Acc. 271 and 2-2 are on:
5F12 (27) DI-30, 034-1
5F27 (16) FF-30, 034-1
5K28 (27) DI-30, 034-1

. 5H27 (12,27) DI-30, 052-1
5F9 (18) BC-30, 052-1
5F7 (23) DI-30, 052-1

If Acc. 2-2 and 2-3 aré on:
5F12 (12) DI-30, 034-1
5K27 (11) FF-30, 034-1
5K28 (12) DI-30, 034-1
5H27 (33,34) DI-30, 052-1
5F9 (6) BC-30, 052-1
5F7 (6) DI-30, 052-1

If Acc. 2-3 and 2-4 are on:
5F12 (6) DI-30, 034-1
5K26 (28) FF-30, 034-1
5K28 (6) DI-30, 034-1
5H20 (7,16) DI-30, 052-1
5F8 (20) BC-30, 052-1
5F7 (12) DI-30, 052-1

If Acc. 2-4 and 2-5 are on:
5F12 (23) DI-30, 034-1
5K26 (23) FF-30, 034-1
5K28 (23) DI-30, 034-1
5H20 (6,23) DI-30, 052-1
5F8 (27) BC-30, 052-1
5F7 (27) DI-30, 052-1

If Acc. 2-5 and 276 are on:
5F12 (16) DI-30, 034-1
5K26 (16) FF-30, 034-1
5K28 (16) DI-30, 034-1
5H20 (12,27) DI-30, 052-1
5F8 (18) BC-30, 052-1
5F7 (33) DI-30, 052-1




-T2~
Stop Stop ,
Code Locs. Diagnosis
1407 :
(Cont'd) : If Acc. 2-6 and 2-7 are on:

5F12 (7) DI-30, 034-1
5K26 (11) FF-30, 034-1
5K28 (7) DI-30, 034-1
5H20 (33, 34) DI-30, 052-1
5F8 (6) BC-30, 052-1"
5F7 (34) DI-30, 052-1

If Acc. 2°7 and 2-8 are on:
5F11 (34) DI-30, 034-2
5K24 (28) FF-30, 034-2
5K25 (34) DI-30, 034-2
5H17 (7,16) DI-30, 052-2
5F6 (20) BC-30, 052-2
5F4 (7) DI-30, 052-2

If Acc. 28 and 2-9 are on:
5F11 (33) DI-30, 034-2
5K24 (23) FF-30, 034-2
5K25 (33) DI-30, 034-2
5H17 (6,23) DI-30, 052-2
5F6 (27) BC-30, 052-2
5F4 (16) DI-30, 052-2

If Acc. 2-9 ard 2-10 are on:
5F11 (27) DI-30, 034-2
5K24 (16) FF-30, 034-2
5K25.(27) DI-30, 034-2
5H17 (12,27) DI=30, 052-2
5F6 (18) BC-30, 052-2
5F4 (23) DI-30, 050-2

If Acc. 2-10 and 2-11 are on:
5F11 (12) DI-30, 034-2
5K24 (11) FF-30, 034-2
5K25 (12) DI-30, 034-2
5H17 (33, 34) DI-30, 052-2
5F6 (6) BC-30, 052-2
5F4 (6) DI-30, 052-2
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Stop
Code

1407
(Cont'd)

Stop
Locs.

-73-

Diagnosis

If Acc. 2-11 and 2-12 are on:

5F11 (6) DI-30, 034-2
5K23 (28) FF-30, 034-2
5K25 (6) DI-30, 034-2
5H10 (7, 16) DI-30, 052-2
5F5 (20) BC-30, 052-2
5F4 (12) DI-30, 052-2

If Acc. 2712 and 2-13 are on:

5H10 (6,23) DI-30, 052-2
5F5 (27) BC-30, 052-2
5F4 (27) DI-30, 052-2
5F11 (23) DI-30, 034-2
5K23 (23) FF-30, 034-2
5K25 (23) DI-30, 034-2

If Acc. 2-13 and 2-14 are on:

5F11 (16) DI-30, 034-2 "
5K23 (16) FF-30, 034-2
5K25 (16) DI-30, 034-2
5HI10 (12,27) DI-30, 052-2
5F5 (18) BC-30, 052-2
5F4 (33) DI-30, 052-2

If Acc. 2-14 and 2-15 are on: .

5F11 (7) DI-30, 034-2
5K23 (11) FF-30, 034-2
5K25 (7) DI-30, 034-2
5H10 (33, 34) DI-30, 052-2
5F5 (6) BC-30, 052-2

5F4 (34) DI-30, 052-2

If Acc. 2-15 and 2'16 are on:

5F10 (34) DI-30, 034-3
5K21 (28) FF-30, 034-3
5K22 (34) DI-30, 034-3
5H8 (7,16) DI-30, 052-3
5F3 (20) BC-30, 052-3
5F1 (7) DI-30, 052-3

If Acc. 2-16 and 2-17 are on:

5F10 (33) DI-30, 034-3
5K21 (23) FF-30, 034-3
5K22 (33) DI-30, 034-3
5H8 {6,23) DI-30, 052-3
5F3 (27) BC-30, 052-3
5F1 (16) DI-30, 052-3




-74-

Stop Stop
Code Locs. v Diagnosis

1407 . :
(Cont'd) ‘ If. Acc. 2-17 and 2-18 are on:
5F10 (27) DI-30, 034-3
5K21 (16) FF-30, 034-3
5K22 (27) DI-30, 034-3
5H8 (12,27) DI-30, 052-3
5F3 (18) BC-30, 052-3
5F1 (23} DI-30, 052-3
If Acc. 27°° and 2-19are on:
5F10 (12) DI-30, 034-3
5K21 (11) FF-30, 034-3
5K22 (12) DI-30, 034-3
5H8 (33,34) DI-30, 052-3
5F3 (6) BC-30, 052-3
5F1 (6) DI-30, 052-3
If Acc. 2-19 and 2720 are on:
5F10 (6) DI-30, 034-3
5K20 (28) FF-30, 034-3
5K22 (6) DI-30, 034-3
5H1 (7,16) DI-30, 052-3
5F2 (20) BC-30, 052-3
5F1 (12) DI-30, 052-3
- If Acc, 2-20 and 2-21 are on:
5F10 (23) DI-30, 034-3
5K20 (23) FF-30, 034-3
5K22 (23) DI-30, 034-3
5H1 (6,23) DI-30, 052-3
5F2 (27) BC-30, 052-3 °
5F1 (27) DI-30, 052-3
If Acc. 2721 and 2-22 are on:
5F10 (16) DI-30, 034-3
5K20 (16) FF-30, 034- 3
5K22 (16) DI-30, 034-3
5H1 (12,27) DI-30, 052-3
5F2 (18) BC-30, 052-3
5F1 (33) DI-30, 052-3
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Stop Stop
Code Locs,
1407
(Cont'd)

-75-

Diagnosis

If. Acc, 2722 apg 2-23 are omn:
5F10 (7) D1-30, 034-3
5K20 (11) FF-30, 034-3
5K22 (7) DI-30, 034-3
5H1 (33,34) DI-30, 052-3
5F2 (6) BC-30, 052-3
5F1 (34) D1-30, 052-3
5K12 (7) DI-30, 184
5K14 (34) DC-30, 184
5F28 (13) DN-30, 215
5K13 (16,25) PA-30, 184

|




Stop Stop
Code Locs.
1410 00 3501
1411 00 3520
1412 00 3537
1413 00 3560
1414 00 3577

76~

Diagnosis

5D28 (7, 9) DI-30, 215

5F19 (14) PA-30, 215

5K16 (32) PA-30, 127

5K15 (16) DI-30, 127

5F14 (14, 18, 25) PA-30, 127
5D13 (34) DI-30, 215

5F23 (17) DN-30, 215

5F15 (27) DI-30, 127

5D17 (7, 9) DI-30, 127

5F28 (24, 9) DN-30, 215

5F23 (18) DN-30, 215
5F24 (27) FF-30, 215
5H24 (32) FCG, 052-1
5F19 (20) PA-30, 215
5F26 (6) DC-30, 215
5H27 (23, 6) DI-30, 052-1

5K16 (30) PA-30, 127

5K16 (26) PA-30, 127

5K16 (32) PA-30, 127
5F14 (14) PA-30, 127

™ 13

3 ¥y 13 oy

8

©y I




AL

v

. . : Cymmne s T AU LIL

ji

W

m

Stop
Code

1415

1416

1417

1420

Stop
Locs.

00 3617

00 3636

00 4061

00 4062

-77-

Diagnosis

5K16 (35) PA~30, 127
5F14 (14) PA-30, 127

5F27 (13,17,21,30) DN-30, 215
5F25 (34) DI-30, 215

See Stop Code # 1406

1f Acc 2722 and 2723 are on:
5F10 (7) DI-30, 034-3
5K20 (11) FF-30, 034-3
5K22 (7) DI-30, 034-3
5HI (33, 34) DI-30, 052-3
5F2 (6) BC-30, 052-3
5F1 (34) DI-30, 052-3
Otherwise, see Stop Code # 1407




Stop Stop
Code Locs,
1421 00 4140
1422 00 4155
1423 00 4176
1424 00 4216
1425 00 4236
1426 00 4256
1427 00 4274

-78-

Diagnosis

5F26 (6, 9) DC-30, 215

5F19 (26, 30) PA-30, 215

5F19 (32, 35) PA-30, 215

5F19 (26) PA-30, 215

5F19 {30) PA-30, 215

5F19 (32) PA-30, 215

5F19 (35) PA-30, 215
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Stop
Code

1430

1431

1432

1433

1434

1435

Stop

Locs.

00 4313

00 4331

00 4350

00 3660

00 3677

00 3720

-79-

Diagnosis

5F27 (13) DN-30, 215
5F28 (18, 21) DN-30, 215

5F25 (25, 33, 23) DI-30, 215
5F24 (8) FF-30, 215

5F21 (19) DI-30, 215
5F24 (23, 31) FF-30, 215
5F25 (6, 19) DI-30, 215

5F21 (6, 18) DI-30, 215
5F25 (30, 33) DI-30, 215

5F19 (18, 25) PA-30, 215

5F19 (8, 16) PA-30, 215




Stop Stop
Code Locs,
1436 00 3737
1437 00 3754
1440 00 4027
- 1441 00 4044
1442 00 4365
1443 00 4366
1444 00 4434

-80-

Diagnosis

5F19 (25) PA-30, 215

5F19 (18) PA-30, 215

5F19 (16) PA-30, 215

5F19 (8) PA-30, 215

See Stop Code # 1406

See Stop Code # 1420

See Stop Code # 1406
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Stop
Code

1445

1446

1447

1450

1451

1452

1453

Stop

Locs.

00 4437

00 4457

00 4557

00 4562

00 4661

00 4664

00 4732

-81-

Diagnosis

See Stop Code # 1420

5H24 (30, 32) FCG, 052-1

See Stop Code # 1406

See Stop Code # 1420

See Stop Code # 1406

See Stop Code # 1420

See Stop Code # 1406




Stop
Code

1454

1455

1456

1457

1460

1461

1462

Stop
Liocs.

00 4735

00 5002

00 5005

00 5047

00 5052

00 5177

00 5202

-82-

Diagnosis

See Stop Code # 1420

See Stop Code # 1406

See Stop Code # 1420

See Stop Code # 1406

See Stop Code # 1420

If Acc sign is on:
5¥25 (29) Di-30, 215
Otherwise see Stop Code # 1406

See Stop Code # 1420

m

™ r rs m

1 I

L.




PR T NPT

e I EP ED WS WS NS W N ER NS IN KD KD AN G W NS e

Stop
Code

1463

1464

1465

1466

1467

Stop

Locs,

00 5241

00 5316

00 5223

00 5231

00 5230

-83-

Diagnosis

5H5 (5) FCG, 052-3

5H5 (5) FCG, 052-3

5F21 (6) DI-30, 215

5F23 (13) DN-30, 215

5F20 (14, 20) PA-30, 215
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-84

m

Stop Stop
Code Locs., Diagnosis
1470 00 5352 If Acc 21 is on:

5127 (6) FF-30, 044-1

If Ace 2"2 is on:
5L.22 (12) FF-30, 044-1

If Acc 2_"3 is on:
51.22 (6) FF-30, 044-2

If Acc 24 is on:
5L15 (12) FF-30, 044-2

If Acc 2'5 is on:
51,15 (6) FF-30, 044-2 -

“If Acc 2_6 is on:
5L,10 (12) FF-30, 044-3

If Acc 2-7 is on:
51,10 (6) FF-30, 044-3

If Acc 2"8 is on:
5L4 (12) FF-30, 044-3

. If Acc 2"9 is on:
51.4 (6) FF-30, 044-4

e DO it T oo O oo TR o DN o R ke DO o DO o DO i

If Acc 2'10 is on:
5N2 (12) FF-30, 044-4

If Ace 271t is on:
5N2 (6) FF-30, 044-4

™

If Acc 2'12 is on:
5N7 (12) FF-30, 044-5

If Acc 2713 is on:
5N7 (6) FF-30, 044-5
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Stop
Code

1470
(Cont'd)

Stop

Locs.,

00 5352

-85-

Diagnosis

If Acc 2-14 s on:

5N13 (12) FF-30, 044-5

If Acc 2715 is on:
5N13 (6) FF-30, 044-6

1f Acc 2710 is on:
5N18 (12) FF-30, 044-6
-17
If Acc 2 is on:
5N18 (6) FF-30, 044-6

1f Acc 2”18 is on:
5N25 (12) FF-30, 044-7

If Acc 2'19 is on: ,,
5N25 (6) FF-30, 044-7

If Acc 2'20 is on:
5R27 (12) FF-30, 044-7

If Acc 2721 is on: o
5R27 (6) FF-30, 044-8

If Acc 2722 is on:
5R22 (12) FF-30, 044-8

If Acc 2-23 is on:
5R22 (6) FF-30, 044-8




Stop
Code

1471

1472

1473

1474

1475

1476

Stop
Locs,

00 5353

00 5425

00 5434

00 5447

00 5460

00 5477

_.86_

Diagnosis

5F20 (10) PA-30, 215
5F21 (12) DI-30, 215
5F23 (21) DN-30, 215
5F19 (10) PA-30, 215
5D26 (7) DI-30, 215

5F28 (22) DN-30, 215
5F28 (19) DN-30, 215

5F28 (26) DN=30, 215
5F17 (27) DN<30, 127
5D28 (27) DI-30, 183-2
5D27 (17) DC-30, 183-2

5K15 (20) DI1-30, 127

5K15 (17) DI-30, 127
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Stop
Code

1477

1500

1501

1502

1503

1504

o kN E ©» R =

Stop

Locs.,

00 5454
00 5461

00 5537

00 5544

00 5562

00 5575

00 5611

-87-

Diagnosis

5D27 (32) DC-30, 183-2
5D25 (15) DC-30, 183-2
5D28 (31) DI-30, 183-2

5F28 (7) DN-30, 215

5F28 (30) DN-30, 215

5F28 (27) DN-30, 215
5F17 (28) DN-30, 127
5D28 (12) DI-30, 183-2
5F18 (11) DI-30, 124-2

5K15 (21) DI-30, 127

5K15 (10) DI-30, 127

{




Stop
Code

1505

1506

1507

1510

1511

1512

Stop
Locs.

00 5571
00 5576

00 5616

00 5650

00 5664

00 5675

00 5704

————

-88-

Diagnosis

5D25 (12) DC-30, 183-2
5D28 (20) DI-30, 183-2

5F17 (19, 21) DN-30, 127
5F18 (16) DI-30, 124-2
5D1 (17) DI-30, 124-2

5F27 (21) DN-30, 215
5D16 (23, 30) DI-30, 183-1

5F26(17)DC-30,215

 5F26 (12) DC-30, 215

5D17 (34) DI-30, 183-1
5F28 (23) DN-30, 215

T )
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Stop
Code

1513

1514

1515

1516

1517

1520

Stop

Locs.,.

00 5715

00 5727

00 5746

00 6324
00 5745
00 6261
00 6275
00 6305
00 6316

00 6237

00 6250

-89-

Diagnosis

5D27 (9) DC-30, 183-2

5F28 (11) DN-30, 215

5F17 (7) DN-30, 127

5D15 (27) DC-30, 183-1
5D28 (19) DI-30, 183-2

5F25 (34) DI-30, 215

5F26 (8) DC-30, 215

e



Stop
Code

1521

1522

1523

1524

1525

1526

1527

Stop
Locs.

00 6262

00 6304

00 6317

00 6335

00 6341

00 6361

00 6373

-90-

Diagnosis

5F25 (31) DI-30, 215

5F25 (21) DI-30, 215
5F27 (10) DN-30, 215

5F27 (15, 18) DN-30, 215 -

5D25 (25) DC-30, 183-2

5C24 (17) DC-30, 183-2

5D25 (19) DC-30, 183-2

5F17 (18) DN-30, 127

™ 1) Ky O3 LY O}

«¥ €y 3

€©

1

py

;J
|

3
|

ED ()Y ©3 T Y ©3



LT R AR o

Stop Stop
Code Locs,
1530 00 6362
00 6372
1531 00 6403
1532 00 6414
1533 00 6422
1534 00 6443
1535 00 6455

-91-

Dia gnosis

5F17 (10) DN-30, 127
5D26 (18, 27) DI-30, 183-2
5D27 (19) DC=~30, 183-2
5D16 (17) DI-30, 183-1

5D16 (17) DI-30, 183-1
5D27 (19) DC-30, 183-2

5C15 (13) DN-30, 041-3

5D21 (31) DN-30, 183-1

5D18 (21) DC-30, 183-1

5D26 {19) DI-30, 183-2




Stop
Code

1536

1537

1540

1541

1542

Stop
Locs.

00 6452

00 6442

01 0322

01 0334

01 0254

e — — P T —

-92-

Diagnosis

5D21 (34) DN-30, 183-1

5D16 (10) DI-30, 183-1

5D16 (6) DI-30, 183-1
5K7 (32) DC-30, 185

5K6 (31) DN-30, 185
5K16 (10) PA-30, 127
5K7 (6) DC-30, 185
5K15 (33, 27) DI-30, 127
5K3 (31) BC-30, 185
5R1 (15, 6,26,35) UF-30, 051-4
5K1 (33, 27) DI-30, 185
5K9 (30) PA-30, 185
5K2 (25) FF-30, 185
5K11 (14) PA-30, 184
5K12 (16) DI-30, 184

5K2 (23, 31) FF-30, 185
5K1 (34) DI-30, 185
5K5 (33) DI-30, 185

L i
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o
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Stop
Code

1543

1544

Stop
Locs,

01 0273

01 0305

-93-

Diagnosis

5K17 (28) DC-30, 127

5R1 (13) UF-30, 051-4
5R3 (7) DI-30, 051-4




Stop Stop
Code Locs.
1545 01 0312

-94.-

Diagnosis

If Acc signis on:
5D18 (8) DC-30, 183-1

If Acc 2"1 is on:
5K7 (27) DC-30, 185

“If Acc 2'2 is on:
5R20 (8,6) UF-30, 051-1

5R16 (25) DI-30, 051-1

5R18 (6,26) UF-30, 051-1

If Acc 2'3 is on:
£R18 (28) UF-30, 051-1
5R16 (27) DI-30, 051-1

If Acc 2'4 is on:
5R18 (13) UF-30, 051-1
5R16 (12) DI-30, 051l

If Acc 2-5 is on:
5R15 (33) UF-30, 051-1
5R16 (18) DI-30, 051-1

If Acc 2_6 is on:
5R15 (8) UF-30, 051-1
5R16 (26) DI-30, 051-1

If Acc 2'7 is on:
5R14 (28) UF-30, 051-2
5R16 (16) DI-30, 051-2

If Acc 2-8 is on:
5R14 (13) UF-30, 051-2
5R16 (7) DI-30, 051-2

If Acc 2°7 is on:
5R13 (33) UF-30, 051-2
5R10 (21) DI-30, 051-2

If Acc 2—10 is on:
5R13 (8) UF-30, 051-2
5R10 (26) DI-30, 051-2
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Stop Stop
Code Locs.
1545

(Cont'd)

~95.

Diagnosis

1f Acc 2-11 is on:
5R12 (28) UF-30, 051-2
5R10 (27) DI-30, 051-2

If Acc 2712 is on:

5R12 (13) UF-30, 051-2
5R10 (12) DI-30, 051-2

If AcciZ-13 is on:
5R8 (33) UF-30, 051-3
5R10 (18) DI-30, 051-3

If Acc 2‘14 is on:
5R8 (8) UF-30, 051-3
5R10 (26) DI-30, 051-3

If Acc 2‘15 is on:
5R7 (28) UF-30, 051-3
5R10 (16) DI-30, 051-3

If Acc 2-16 is on:
5R7 (13) UF-30, 051-3
5R10 (7) DI-30, 051-3

If Acc 2'17 is on:
5R6 (33) UF-30, 051-3
5R3 (21) DI-30, 051-3

If Acc 2"18 is on:
5R6 (8) UF-30, 051-3
5R3 (25) DI-30, 051-3

If Acc 219 is on:
5R5 (28) UF-30, 051-4
5R3 (27) D1-30, 051-4

If Acc 2720 55 on:
5R5 {13) UF-30, 051-4
5R3 (12) DI-30, 051-4




Stop
Code

1545
(Cont'd)

Stop

Locs.

-96-

Diagnosis

If Acc 2_21 is on:
5R2 (33) UF-30, 051-4
5R3 (18) DI-30, 051-4

If Acc 2-"22 is on:
5R2 (8) UF-30, 051-4
5R3 (26) DI-30, 051-4

If Acc 2'23 is on:
5R1 (28) UVVF—30, 051-4
5R3 (16) DI-30, 051-4
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Stop Stop
Code Locs,
1546 01 0344
1547 01 0355
1550 01 0366
1551 01 0401
1552 01 0411
1553 01 0421

-97-

Diagnosis

5K4 (23) FF-30, 185

5K6 (28) DN-30, 185
5K4 (28) FF-30, 185

5K9 (26) PA-30, 185

5K3 (25) BC-30, 185

5R1 (26, 15) UF-30, 051-4
5K10. (25) PA-30, 184
5K12 (6) DI-30, 184

5R2 (6) UF-30, 051-4

5K13 (10) PA-30, 184
5K12 (34) DI-30, 184

5K1 (33) DI-30, 185
5K3 (31) BC-30, 185
5K7 (6) DC-30, 185
5K5 (33) DI-30, 185

5K7 (34) DC-30, 185
5K3 (25) BC-30, 185




Stop Stop
Code L.ocs.
1554 01 0435
1555 01 0447
1556 01 0462
1557 01 0500
1560 01 0516
1561 01 0533

-98-

. Diagnosis
5K7 (32) DC-30, 185 - -

5K13 (20 PA-30, 184
5K12 (27) D1-30, 184

5R2 (6,26,16) UF-30, 051-4

5R5 (6) UF-30, 051-4
5R1 (25) UF-30, 051-4

5R2 (26) UF-30, 051-4

5R5 (6,26) UF-30, 051-4
5R6 (6) UF-30, 051-3

5R5 (26) UF-30, 051-4
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Code

1562

1563

1564

1565

1566

1567

1570

Stop
Locs.

01 0546

01 0564

01 0602

01 0615

01 0630

01 0650

01 0666

-99.

Diagnosis

5R6 (6,26) UF-30, 051-3
5R7 (6) UF-30, 051-3

5R6 (26) UF-30, 051-3

5R7 (6,26) UF-30, 051-3
5R8 (6) UF-30, 051-3

5R7 (26) UF-30, 051-3

5R8 (6,26) UF-30, 051-3
5R12 (6) UF-30, 051-2

5R8 (26) UF-30, 051-3

5R12 (6,26) UF-30, 051-2
5R13 (6) UF-30, 051-2




Stop Stop
Code Locs.
1571 01 0703
1572 01 0714
1573 01 0725
1574 01 0736
1575 01 0747
1576 01v 0760
1577 01 0771

-100-

Diagnosis
5R12 (26) UF-30, 051-2_

5R13 (6,26) UF-30, 051-2
5R14 (6) UF-30, 051-2

5R13 (26) UF-30, 051-2

5R14 (6,26) UF-30, 051-2
5R15 (6) UF-30, 051-1

5R14 (26) UF-30, 051-2

5R15 (6,26) UF-30, 051-1
5R18 (6) UF-30, 051-1

5R15 (26) UF-30, 051-1
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Stop Stop
Code Locs.
1602 00 0662
1603 00 0701
1604 00 0702
1605 00 0674
1606 00 0700

-101-

Diagnosis

5L.22 (12,33,6,27) FF-30, 044-1

(
51.28 (12,27) DI-30, 044-1
51.23 (33, 34) D1-30, 044-2
5L27 {(6,27,16) FF-30, 044-1
51.24 (12, 27) DI-30, 044-1
5L:25 (9,13) DN-30, 044-1

5L22 (6,27) FF-30, 044-2

51.23 (12,27, 33, 34) DI-30, 044-2

51.25 (17, 21) DN-30, 044-2

5115 (12, 33) FF-30, 044-2

51.17 (12,27,33, 34) DI-30, 044-2

51.18 (9,13) DN-30, 044-2

51.15 (6,27) FF-30, 044-2

51,16 (12,27, 33, 34) DI-30, 044-2

51.18 (17,21) DN-30, 044-2

5L10 (12,33) FF-30, 044-3

5L12 (12,27,33, 34) DI-30, 044-3

51.13 (9,13) DN-30, 044-3




~ Stop Stop
Code ~_Locs.
1607 00 0722
1610 00 0723
1611 00 0715
1612 00 0721
16_13 00 0742
1614 00 0743

-102-

Diagnosis

5L.10 (6,27) FF-30, 044-3
5L11 (12,27, 33, 34) DI-30, 044-3
5L13 (17, 21) DN-30, 044-3

514 (12, 33) FF-30, 044-3
5L6 (12,27, 33, 34)
51.7 (9,13) DN-30, 044-3

51.4 (6,27) FF-30, 044-4
5L5 (12,27, 33, 34) DI-30, 044-4
517 (17, 21) DN-30, 044-4

5N2 (12, 33) FF-30, 044-4
511 (12, 27, 33, 34) DI-30, 044-4
5L2 (9,13) DN-30, 044-4

5N2 (6,27) FF-30, 044-4
5N1 (12,27, 33, 34) DI-30, 044-4
5L.2 (17,21) DN-30, 044-4

5N7(12,33) FF-30, 044-5
5N5 (12,27, 33, 34) DI-30, 044-5
5N4 (9,13) DN-30, 044-5
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-103-~

Stop Stop

Code Locs. Diagnosis

1615 00 0735 5N7 (6,27) FF;SO, 044-5
5N6 (12,27,33,34) DI-30, 044-5
5N4 (17,21) DN-30, 044-5

1616 00 0741 5N13 (12, 33) FF-30, 044-5
5Nil (12,27, 33, 34) DI-30, 044-5
5N10 (9,13) DN-30, 044-5

1617 00 0762 5N13 (6,27) FF-30, 044-6
5N12 (12,27, 33, 34) DI-30, 044-6
5N10 (17, 21) DN-30, 044-6

1620 00 0763 5N1»8 (12,33) FF-30, 044-6
5N16 (12,27, 33,34) DI-30, 044-6
5N15 (9,13) DN-30, 044-6

1621 00 0755 5N18 (6,27) FF-30, 044-6
5N17 (12,27,33,34) DI-30, 044-6
5N15 (17, 21) DN-30, 044-6

1622 00 0761 5N25 (12,33) FF-30, 044-7

5N23 (12,27,33, 34) DI-30, 044-7
5N22 (9,13) DN-30, 044-7




ot A 9 Y
1623 00 1010
1624 00 1011
1625 00 0775
1626 00 1007
1627 00 1017
1630 01 1030

-104-

Diagnosis

5N25 (6,27) FF-30, 044-7
5N24 (12,27,33,34) DI-30, 044-7
5N22 (17, 21) DN-30, 044-7

5R27 (12,33) FF-30, 044-7
5N28 (12, 27,33, 34) DI-30, 044-7

' 5N27 (9,13) DN-30, 044-7

5R27 (6,27) FF-30, 044-8
5R28 (12,27,33,34) DI-30, 044-8
5N27 (17, 21) DN-30, 044-8

5R22 (12,33) FF-30, 044-8
5R24 (12,27, 33, 34) DI-30, 044-8
5R25 (9,13) DN-30, 044-8

5R22 (6) FF-30, 044-8
5R23 (33, 34) DI-30, 044-8
5R25 (17, 21) DN-30, 044-8
5R20 (26) UF-30, 044-8

5D13 (20, 34) DI-30, 215
5F25 (7,22) DI-30; 215

rs 1}




T L

Stop Stop
Code Locs.
1631 01 1042
1632 01 1101
1633 01 1100
1634 01 1157
1635 01 1156
1636 01 1165

-105-

Diagnosis

- 5H18(26) DI-35, 052-1

5Dl16 (12) D1-30, 183-1

5C25 (34) DI-30, 183-2
5F22 (22) UF-30, 215
5D19 (19) DN-30, 183-1

5F15 (7) DI-30, 127

5F14 (10) PA-30, 127
5K17 (34) DC-30, 127
5K7 (11) DC-30, 185
5D25 (21) DC-30, 183-2 -

5F15 (6,11, 26) DI-30, 127
5F17 (33) DN-30, 127

5K17 (24) DC-30, 127




Stop Stop

Code -Liocs.
1637 01 1155
1640 01 1210
1641 01 1221
1642 01 1231
1643 01 1247
1644 01 1241
1645 011276

-106-

Diagnosis
5F16 (34 DC-30, 215

5N21 (23) DN-30, 044-1

5D20 (29( DC-30, 183-1

5C25 (18) DI1-30, 184
5D17 (12) DI-30, 183-1

5F28 (17) DN-30, 215
5D16 (11) DI-=30, 183-1

5D28 (25) DI-30, 183-2 -

5D20 (34)"DC-30, 183-1
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St op Stop
Code -Locs.
1646 011302
1647 011312
1650 01 1341
1651 011333
1652 01 1354
1653 011360
01 1364
1654 011376

-107-

Diagnosis
5D18 (17) DC-30, 183-1

5D16.(29) DI-30, 183-1

5F23 (22) DN-30, 215
5D20 (6) DC-30, 183-1

5K17 (29) DC-30, 127
5D21 (9) DN-30, 183-1

5F17 (14) DN-30, 127
5D22 (32) DC-30, 183-2

5D28 (29) DI-30, 183-2

5D17 (17) DI-30, 183-1




Stop Stop
Code ‘Liocs.
1655 01 1406
1656 01 1414
1657 01‘ 1420
011426

-108-

Diagnosis

5F17 (15) DN-30, 127

5D28 (10) DI-30, 183-2 ..

5D17 (19) DI-30, 183-1

|
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, ddadile.

L

Stop Stop
Code Locs.
1660 01 1527

-109-

Diagnosis

If Acc sign is on:
5C24 (12) DC-30, 183-2
5F17 (24) DN-30, 127
5D13 (21) D1-30, 215

If Acc 2'1 is on: :
5L27 (29) FF-30, 044-
5R17 (33) DI-30, QSl;l

If Acc 2—2 is on: ,
5L22 (20) FF-30, 044-1 ,
5R17 (27) DI-30, 051-1

If Acc 2_3 is on:
5R17 (10) DI-30, 051-~1

If Acc 2-4 is on:
5R17 (18) DI-30, 051-1.

If Acc 272 is on: ‘
5R17 (23) DI-30, 051-1
5L.15 (29) FF-30, 044-2

If Acc 2"6 is on: ;
5R17 (16) D1-30, 051-2
51,10 (‘ZO)‘_FF-30,‘ 044 -3

If Acc 2~ is on:
5R17 (14) DI-30, 051-2

If Acc 2-8 is on: v
5R11 (21) DI-30, 051-2

If Acc 2_9 is on:
5R11 (33) DI-30, 051-2
51.4 (29) FF-30, 044-4

If Acc 2'10 is on:
5R11 (27) DI-30, 051-2
5N2 (20) FF-30, 044-4




Stop Stop
Code Locs.
1660

(Cont'd)

-110-

Diagnosis

If Acc 2-11 is on:

5R11 (10) DI-30, 051-2

1f Acc 2712 is on: |
5R11 (18) DI-30, 051-3

If Acc 2713 is on: ,
5R11 (23) DI-30, 051-3
5N7 (29) FF-30, 044-5

If Acc 2',14 is-on: v
5R11 (16) DI-30, 051-3
5N13 (20) FF-30, 044-5

1f Acc 2715 is on: o
5R11 (14) DI-30, 051-3

1f Acc 2716 i5 on:
5R4 (21) DI-30, 051-3

If Acc 2-17 is on: _
5R4 (33) DI1-30, 051-3 .
5N18 (29) FF-30, 044-6

If Acc 2-18 is on:
5R4 (27) DI-30, 051-4
5N25 (20) FF-30, 044-7

If Acc 2';9 is on:
5R4 (10) DI-30, 051-4

If Acc 2720 55 on:
5R4 (18) DI-30, 051-4

If Acc 2721 is on: ‘
5R4 (23) DI-30, 051-4
5R27 (29) FF-30, 044-8

If Acc 27%2 is on:
5R4 (16) DI-30, 051-4
5R22 (20) FF-30, 044-8
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Stop Stop
Code Locs.
1660

(Cont'd)

-111-

Diagnosis

If Acc 2723 is on:
5F26 (21) DC-30, 215
5R4 (14) DI-30, 051-4




Stop Stop
Code Locs.
1661 01 1537
1662 01 1546
1663 01 1561
1664 01 1571
1665 011602

-112-

DiagnoSis

5D16 (33) DI-30, 183-1
5K1 (17) DI-30, 185

5D15 (24) DC-30, 183-1
5K7 (9) DC-30, 185

5K2 (14) FF-30, 185
5K12 (33) DI-30, 184

5R1 (14,23) UF-30, 051-4
5K9 (22) PA-30, 185

5K5 (34) DI-30, 185

5K4 (8) FF-30, 185
5K12 (23) DI-30, 184
5K10 (22) PA-30, 184
5K1 (23) DI-30, 185

5K4 (31) FF-30, 185
5K14 (6) DC-30, 184
51.21 (14) DI-30, 044-1

5K1 (6) DI-30, 185
5L26 (7) DI-30, 044-1
5K12 (31) DI-30, 184
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-113-
Stop Stop
Code -Locs. : Diagnosis
1666 01 1612 5K13 (14) PA-30, 184
1667 01 1675 5K9 (16,32) PA-30, 185, 184
5R14 (18,23) UF-30, 051-2.
5R13 (18,23) UF-30, 05172
5R12 (18,23) UF-30, 051-2
1670 01 1625 5K9 (35) PA-30, 185
1671 011636 5D15 (35) DC-30, 183-1
1672 01 1475 5D26 (31) DI-30, 183-2
1673 01 1474 5C15 (22) DN-30, 041-3
1674 01 1467 5D21 (15) DN-30, 183-1




Stop Stop
Code ‘Locs.
1675 01 1661
1676 011712
1677 01 1642

011713
1700

01 2021

-114-

_Diagnosis

5R20 (18) UF-30, 051-1
5R18 (18, 23) UF-30, 051-1
5R15 (18,23) UF-30, 051-1

5R8 (18,23) UF-30, 051-3
5R7 (18,23) UF-30, 051-3
5R6 (18,23) UF-30, 051-3
5K9 (18) PA-30, 184

5R5 (18,23) UF-30, 051-4
5R2 (18,23) UF-30, 051-4

5D21 (11) DN-30, 183-1
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Stop
Code

1701

Stop

Locs.

01 2055

-115-

* Diagnosis

If Acc Zfl is on? -
5R17 (25) DI-30, 051-1

If Acc Zfz ison: =
5R17 {29) Di-30, 051-1

If Acc 277 is on: |
5122 (29) FF-30, 044-2

If Acc 27% is on: o
51,15 (20) ' FF-30, 044-2

If Acc 2-5 is on: o ,
5R17 (26) DI-30, 051-1
-6 .
If Acc 2. is on: ‘
5R17 (13) DI-30, 051-2
If Acc 277 is on:
5110 (29) FF-30, 044-3
If Acc 2'8‘is. on: o _
5L4 (20) FF-30, 044-3
If Acc 2-9 is on:

5R11 (25) DI-30, 051-2

If Acc 2'10 is on:
5R11 (29) DI-30, 051-2

If Acc 2711 is on:
5N2 (29) FF-30, 044-4

If Acc 2-12 is on:
5N7 (20) FF-30, 044-5

If Acc 2_13 is on:
5R11 (26) DI-30, 051-3

If Acc 2.-14 is on:
5R11 {13) DI-30, 051-3




Stop Stop
Code Locs.
1701

(Cont'd)

-116-

Diagnosis

If Acc 2']‘5 is on: :
5N13 (29) FF-30, 044-6

If Acc 2~ 16 4 is on:
5N18 (20) FF-30, 044- 6 -

If Acc 2"17 ison: . .
5R4 (_25) DI-30, 051-3
If Acc 2-18 is on: .
5R4 (29) DI-30, 051-4

If Acc 2~ -19 is on:
"5N25 (29) FF 30, 044 7

If Acc 2'20 is on:
5R27 (20) FF-30, 044-7

1f Acc 2721 is on: , v
5R4 (26) DI-30, 051-4

If Acc 2722 is on: _
5R4 (13) DI-30, 051-4

If Acc 2723 is on: _
5R25 (34) DN-30, 044-8
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Stop
Code

1702

1703

1704

1705

1706

1707

Stop

Locs.

01 2073

01 2114

01 2165

01 2177

01 2210

01 2221
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Diagnosis

5K17 (23) DC-30, 127
5K6 (9) DN-30, 185

5F28 (6) DN-30, 215
5K4 (17, 22) FF-30, 185
5K2 (18) FF-30, 185

5D15 (6) DC-30, 183-1
5K4 (25) FF-30, 185

5F26 (19, 20) DC-30, 215
5K6 (21) DN-30, 185

5K6 (17) DN-30, 185
5K12 (19) DI-30, 184

5K14 (35) DC-30, 184
5K6 (13) DN-30, 185




Stop
Code

1710

1711

1712

1713

1714

1715

1716

Stop
Locs.

01 2231

0l 2244

01 2254

01 2265

01 2275

01 2306

01 2317
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Diagnosis

5R20 (25) UF-30, 044-8
5K5 (27) DI-30, 185

5K7 (24) DC-30, 185
5K5 (22) DI-30, 185

5D16 (34) DI-30, 183-1

5F17 (26) DN-30, 127

5K7 (8) DC-30, 185

5K1 (10) DI-30, 185

5F22 (32) UF-30, 215

3 Ty
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Stop
Code

1717

1720

1721

1722

1723

1724

1725

Stop

Locs,

01 2130

01 2305
01 2316

01 2336

01 2363

01 2376

01 2452

01 2460
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Diagnosis .

5D26 (20) DI-30, 183-2

5K6 (23, 27) DN-30, 185

5D15 (20, 29) DC-30, 183-1

5D8 (35) DC-30, 215

5D19 (18) DN-30,

183-1

5D26 (29) DI-30, 183-2

5D24 (30) PA-30,
5D11 (26) PA-30,

5C20 (21) DN-30,
5D11 (20) PA-30,

183-2
041-3

041-3
041-3




Stop
Code

1726

Stop
Locs.

01 2471

-120-

L Diagnosis

5D11 (30) PA-30, 041-3

¥
!
:
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Stop
Code

1727

Stop

Locs.

01 2433

01 2542

01 2616

01 3156
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Diagnosis

If Acc sign is on:
5C1 (9, 10) DN-30, 041-1

If Acc 2'1 is on:
5C2 (9, 10) DN-30, 041-1

If Acc .2‘2 is on:
5C1 (21) DN-30, 041-1
5C3 (34) DC-30, 041-1

If Acc 2_3 is on:
5C4 (9) DN-30, 041-1

1f Acc 2™ % is on:
5C5 (9) DN-30, 041-1

j
If Acc 277 is on:
5G4 (21) DN-30, 041-1
5C6 (31) DN-30, 041-1

If Acc 2-6 is on:
5C6 (13) DN-30, 041-1

If Acc 277 is on:
5C7 (9) DN-30, 041-1

If Acc 2_8 is on:
5C8 (9) DN-30, 041-2

If Acc 279 is on:
5C9 (9) DN-30, 041-2

If Acc 2-10 is on:
5C8 (21) DN-30, 041-2
5C10 (34) DC-30, 041-2

If Acc 2—ll is on:
5C11 (9) DN-30, 041-2

If Acc 2-12 is on:
5C12 {(9) DN-30, 041-2




Stop Stop
Code Locs.
1727

(Cont'd)
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Diagnosis

If Acc _2"13 is on:
5C11 (21) DN-30, 041-2
5C13 (31) DN-30, 041-2

If Acc 2_14 is on:
5C13 (13) DN-30, 041-2

If Acc 2715 is on: |
5C14 (9) DN-30, 041-2

T
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Stop
Code

1730

1731

1732

Stop
Locs.

01 2640

01 2651

01 3165,

-123-

Diagnosis

5D26 (6) DI-30, 183-2
5F17 (31) DN-30, 127
5D24 (20) PA-30, 183-2

5D24 (26) PA-30, 183-2

5D27 (24) DC-30, 183-2

:




Stop!
Code

3777

Stop
Locs.

See Program
Listing

~124-

Diagnosis

This. stop code logically should not occur, It
has been used in the program as a safety stop.

If,for example, the program has 4 choices it

generally does not assume the 4th choice after
eliminating the first three. Instead the program
looks for the 4th condition - if it also does not
exist then the program will stop with a 27 3777.
This will prevent the program from continuing

when unpredictable symptoms occur. Transients, .

intermittents or more than one failure will in
many cases cause a 27 3777 stop.

rR €13 Y D



O 3 I3 P 88 £33 NN =N

D3

3 K2

- Y S  cwnma e T uep e oy [

.0

-125-

Program Description

- This section provides more detailed information than section 2, con-

cerning the design of the GP Diagnostic. Used in conjunction with
the Flow Charts, Appendix A, and the Program Listing, Appendix
B, thorough knowledge of the GP Diagnostic may. be obtained.

Before studying the details, the general design philosophy, section
2 should be read. - In particular section 2. 3, Assumptions, should
be thoroughly understood, since they have been rigidly adhered to,

in the design of the program.

The bulk of the prégram is stored on physical bands 00 and 01. All
four quadrants of the first band and the first two quadrants of the
second band are used. The remaining two quadrants of the second
band (01) are zeroed out. The first quadrant of each of the remaining
b‘ands, 02-10, contain programs which are used for band sequencing

checkout. The remaining quadrants of bands 02-10 are zeroed out.

When the program runs to completion each instruction in the Mark I
will have been exercixed utilizing different test patterns which have
been chosen to detect logical failures. For example, flip-flops will
have been set and reset,using every input to the set, reéset and .
complement nodes shown on the logic drawingé. This implies

that in general each instruction is performed several times. Each
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instruction, however, is not performed under all possible conditions,

" This is not necessary and, practically speaking, impossible to

perform. For example, exercising the logic used by an ADD under
all possible conditions would necessitate adding every number of

magnitude within the Mark I capacity, to every other number.

This, of course, would require a program with a running time

literally measured in years. This restriction thus leads to the
conclusion that the program is not responsible for the detection of

failures which are sensitive to random type patterns.

At the start the program and procedures (see Start-up, sec. 3.2)

are designed to checkout certain basic properties of the computer

* which must function correctly in order for any program to function.

Thus, the first step is to check that instructions can be correctly

read off the drum.

This is checked by manuélly singlé stepping through a NPB‘(ZS 3777)
and a NPA 12 0000).  If these instructions appear correctly in the
instructién nixies then it is verified that each of the 6 stages of the.
instruction can carry both a one and a zero. It should be noted that
in the event of failure, in the NPB or NPA, the diagnosis assumes
that the timing pulse disfribution, drum address counter, auxiliary

drum address counter and associated logic, are functioning correctly.

These assumptions are made throughout the remainder of the program.

i == ———
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Upon successful completion of the NPB and NPA the program checks
out the SKP and BIN logic.” These were chosen because, they are
essential for program control (i.e. the ability of the program to

make decisions) and therefore must be used for future testing.

No assumptions are made regarding the initial state of the Boolean
Accumulator. The 27 3777 stop (see Stop Code, sec. 4) has been
extensively used here to block any erroneous s.kipping which is
unpredictable. Certain types of failures will at this point cause

the program to ‘enterran endless "'skip-loop'. This is called to
your attention in the start-up procedures, section 3.2. Having
checked out SKP and BIN the program begins to test the BLD, OR
and AND instructions and assqciated logic. This include‘s the testing
of the boolean salvage register. In fact, only the boolean salvage
register is addressed by the BLD, OR and AND, because core

memory addressing'has not as yet been tested. Theée instructions

-are tested again using core memory bits later in the program - after

core memory accessing has been tested.

The FLN, INS, ABS, SFT and associated logic is tested next. These
instructions are then used to generate test patterns which are stored,
via the ST instruction, into the core memory. The test patterns and

core memory locations were strategically chosen to provide a logical
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checkout of the core memory. In order to check the memory, a

~memory access type of instruction must be utilized. The ADD

instruction was chosen because it involved the least amount of

- logic. Therefore, a partial checkout of the ADD (enough to

allow memory testing) was performed prior to storing data in

the rriemory; The ADD was then used to'corhparev the data stored .
to the data retrieved. In short, the S"I", part of the ADD, and the
core memo‘ry are checked és a group. Certain fﬁpes of core
memory failures Will have been detected prior to this tes.t, in
loading or NPB, NPA. The boblean éddfessing of. core memory

is then testebd’usvivng the kBLD instfuétidn, ‘The program .has now
checked out enough 1ogic to rhake use of a su‘broutine, which reduces

the amount of repetitive‘ coding at the experise of running time. This

band se‘q‘uencuingvvarel tesfed witlﬁn the first band (see below), Band
Sequencing). ‘The subroutine is used to ‘compare test results with
pre-cdmputéd results and, stores any deteéted discrepahcies. The
subroutine then, is the final stage of any testing funcfivon. The flow

of a testing function which uses the subroutine is as follows:

was necessary in order to insure that the instructions used in checking
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(a) Set a flag identifying the test

(b) Store pre-computed (correct) results

(Ic) Perform the test

(d) Store the Test results

(e) Skip tothe subroutine (which is physically located in band 00)
(f) Execute the subroutine

(g) Skip to the test

(h) If comparison OK repeat (a) thru (h) for the next test

Completion of any test which makes use of the subroutine, requires
more than one drum: revolution, In fact the number of drum
revolutions between the start and completion of a test'is a function
of the repetition rate of the band from which the test is executed.
For example, a test executed fromthe Fast band requires 2 drum
revolutions to complete, the same test from a Medium band requirés
8 drum revolutions., The ruﬁning time of the program therefore,
will change if the band rep rate is changed. Prior to executing

the first test which requires the subroutine, the bits which are used

to sequence the tests are initialized.

The LLDK, ADD, LDA, ILD, SUB and IST instructions are then
tested. This brings us physically near the end of the first (00)

band. Any further testing therefore will appear in the next band
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(01). Before using this band we must first be sure that band 01 is
selected. A band sequencing check therefore, is performed

next.

The band sequencing check is comprised of essentiélly a »c‘ommon
prograrﬁ which abppearsv on all béﬁds. | The band séquencing program
monitors 33 consecutive drum revolutions usi‘ng, of éourse, only
logic which has been previously qhecked out. The program during
the 33 revolufions genex;ates a table which depicts the sequence in
which the bands are executed. This table is in the form of a

matrix containing 1l rows and 33 columns. The first row corresponds

" to physical band 00, the second to physical band 01, ..., the eleventh

to physical band 10. The 33 columns correspond to the 33 drum

revolutions necessary to perform the tests. For each band, then
the revolution during which it was performed can be determined,

by noting the columns in which a one appears. The use of this

matrix is described in the stop code if a band sequencing error

is detected.

NOTE: Whenever the band sequencing is changed via the plugboard

the program must be changed as shown in the table following.
The program listing, Appendix B, shows the correct values

for one fast band, 2 fnediums, and 8 slows.

3 ©3 13 1}
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Location : Contents
00 7602 | 22 aaaa
00 7612 : ' 22 bbbb
00 7622 22 cccc
00 7632 22 dddd
00 7642 | 22 eeee
00 7652 ‘ 22 ffff
00 7662 22 ggee
00 7672 22 hhhh
00 7702 ’ 22 kkkk
00 7712 : 22 1111
00 7722 22 mmmm

1

where (aaaa) 2(ntl), =ny =# of times band 00 is executed in 32

8 .
drum revolutions -

(bbbb)g = 2n, ,  n, = # of times band 01 is executed in 32
drum revolutions

(cccc)8 = 2n,, ng = # of times band 02 is executed in 32
drum revolutions

(dddd)g = 2n,,  ny = # of times band 03 is executed in 32
drum revolutions

(eeee)8 = 2n5, ng = # of times band 04 is executed in 32
' drum revolutions

(f(ff) ;= 2n,, n, = # of times band 05 is executed in 32

drum revolutions

|
L.




-132-

(gggg)8 = 2n,, n, = # of times band 06 is executed in 32
drum revolutions :

(hhh'h)8 = 2ng, ng = # of times band 07 is executed in 32
: drum revolutions

(kkkk)8 = 2n9, n, = # of times band 08 is executed in 32 -
drum revolutions
(1111)8 =2n_ , n. . = of times band 09 is executed in 32

10
1 O. drum revolutions

(mmmm)8 2nyy, nyy = # of times band 10 is executed in 32
drum revolutions
After verifying that the band sequencing is correct the program
proceeds to test the MLT, NMT, SQ, SCL, ZSL, DIV, SRS, and

BST instructions. These tests are executed from band 01.

In certain strategic iocations of the programs there exist instructions
for detection of certain types of drum loader failures and blanking

- memory failures. Ify‘some- location other than 0-6, 2000, 4000,

6000 is Blénked out, due to ba -single failure in resetting of the
memory flip-flop, it wi.l'lkbe detected. The program therefore should
never be moved since ‘some tests are valid only if executed from
sp’ecific drum locétions. The program, however, does not provide
‘for orderly detection of a failure Which does not blank. out 0-6, 2000,
4000, and 6000, Thivs‘ gheck, hovézever, can be manually performed,

by executing any program that does not have a programmed skip over

|
|
|
\
|
!
|
|
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0-6, 2000, 4000, and 6000, with an instruction replace (with a
STOP) of these locations. If, for example, location 2000 has been
replaced with a STOP, and a failure exists such that 2000 is

executed, then the program will Stop.,

Upon successful completion of the program the MarkI wﬁll STOP with
a 27 0000, The program has provided the ability to continuously
loop, or to execute itself once more and stop again. If either of
these options is chosen, the program skips all tests until it comes
to the logical beginning of the program (location 00 0042). This :

is noted. here, because it is a departure from most simulator

type programs which really have no logical beginning or end.

Upon detection and diagnosis of a failurbe the program stops with

a uniquely coded STOP instruction. The program has no capability
for distinguishing between intermittent and solid type failures. The
program, however, has provided avconvenien‘t way for the operator
to execute again via looping option # 2 (section 3.3). This option
should always be chosen at least once and if the same STOP occurs
again the failure can be safely called solid. The Stop codes list,
section 4 can then be used to isolate the fault, In order for looping

option # 2 to be effective it requires that certain logic function correctly.

For this reason, use of the option when a Stop dee, less than 1200




-134-

occurs, is not r'e.commended. In using the stop codes list, the Stop
Code and location at which the Stop occurs must match. This is
necessary due to the fact that certain failures in memory addressing
during loading, will cause a stop at the incorrect location. The
diagnosis does not consider this possibility. The operator, therefore,

where noting an incorrect address, should not rely on the diagnosis.

The program tape consists of 44 GP blocks (all short) followed by
a Recl End code, followed by 16 LFI blocks and a Recl End Code,
followed by 4 DP blocks and a. Reel End Code. "All LFI and DP
quadrant_s are zeroed-out except location 0041 of the first LFI
band. The follov‘ving points on the tape are labelled:

End of 1lst block

Eﬁd of 2nd block

End of 3rd block

End of 4th block

End Qf 5th block

End of 9th block

End of 13th block

‘End of 17th block

End of lest block

End of 25th block

7
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End of 29th block

End of 33rd block

End of 37th block

End of 41st block

End of GP Program

End of INT Program

End of Tape

This labelling is not essential; however, analysis of loading
failures has been included and in some instances, is dependent

upon the point on the tape at which the reader stops. The program

I KB s >

tape contains certain bit configurations specifically designed to

detect failures in the loader which would preclude successful

i

operation of the GP diagnostic program. For example, the Zone

| W

bit in location 0041 of the first LFI band is set so that certain
loading failures are diagnosable. The lead instructions of bands
01-05 on the tape have been chosen such that certain failures in

the loader will be detected.
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FLOW CHARTINGSYMBOLS

Decisions

Statements

Set Variable Connector

Connector (Fixed or Variable)
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H 1006 SFT RIGHT
25 3777 ) SIX WORK
N

l 27 224 I

DOES BLD OF
A ZERO BIT
WORK

N

27 1373 l

DOES SFT
NiIGHT RESET
AS

A ONE BIT
WORK

N
l 27 1374 ]

27 1212

+ 31463146 » ACC
(USING SFT RIGHT ONE
AND INS}

(o]

DID SFT Y
RIGHT

ACGC = + ZERO

IF ACC= 0, DOES\y
ADD FROM SALY,
REG. WORK p

DOES BL.D OF

rm\

3 &R Wil

CHECK DATA TRANSFERS
BETWEEN CORE MEMORY
AND THE ACC USING
ST AND ADD

FOR

DOES
LEFT WORK

CAN ACC
2=l BIT BE
SET

27 1203

=3 £ 3 Em K2 -

CHECK CORE MEMORY
ADDRESSING BY TRYING
EACH ADDRESS BIT
IN BOTH THE ZERO AND

1S MEMORY
ADDRESSED
CORRECTLY

IS DATA
TRANSFERRED
CORRECTLY

" ‘ ONE_STATE N
27 1300 27 1360
THRU THRU
27 1357 27 1372
DOES ADDRESSING . )
WORK GORRECTLY >
In
27 1230
THRUY
27 1267
DOES ACG A REG:
=1
DOES SFT 2”' FLIP—FLOP -
LEFT WORK SEEM FROZEN IN 27 1222
ZERO STATE -
N
l 27 1215 27 1220 I
AS CORREGT
N N
27 16XX i+
(XX= i)
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CHECK RESULTS OF LAST

DOES LDK DEGODE \N
AS A BIN OR SKP

Y

27 1401

LAST TEST Y
RESULTS CORRECT

CLEAR AGC
AND LDK ALL
ONES (22 7776)

TEST AGAINST EXPECTED
RESULTS, FOR EACH PAIR

OF BITS THAT DO NOT
MATGH SET CORRESPONDING

ACC:. + 25252524
ADD

SALV. — 12525252

N

ONLY ONE Y
BIT WRONG

N

ONLY TWO Y
BITS WRONG

27 1406

27 407

( acc uncHaneep W

N
Y
AGC= + 37777777
N

ACC= + 25255252 Y

N

ACC= — 25247777

N

©

27 1411

27 14i2

27 1413

ACC BIT
o e Y e SEl o 6
RESULTS CORREGT (22 6000)
N
ONLY ONE N
( BIT WRONG 27 1403
Y

27 1402

LAST TEST v ACC: + 12525253 0
ADD —‘—M
RESULTS CORRECT SALV: +12525252
N
ONLY ONE N
( BIT WRONG 27 1404
Y

I 27 1405

Y

ACC = + 12532525

N

Y
ACC= + 25245253

N

ACC= <+ 0000000I

HEf

N

Y
ACC= — 12525252

N

ACC= + 12522525

f

N

27 14149

27 1416

27 1433

27 1434

ACC= + 25255253 Y 27 1435

N

ACC= + 12252525

N

AL

27 1436

Y
ACG= + 25522525 27 1437

N
‘ ACC= + 252552256
N

= 5262553

>
[2]
(3]
m
~

N

27 3777 ]

27 1440

-27 1441

Div,
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( Y
ACC = +12525277 27 1427

N
( Y
ACC=+37777776 27 1430 ;
N .

LAST TEST Y AGCG: + 37777777

RESULTS CORRECT

N
( Y
ACC=+437777777 27 1431
N @

< \1
ACC=-25252525 27 1432 o
N
ONLY ONE Y -
BIT WRONG 27 1444

SALV! — 25252525

I 27 3777

A

. O e

LAST TEST Y ACC: +OA%(:)00000
RESULTS CORRECT SALV: 412525252
N
( ONLY ONE Y
BIT WRONG 27 1417
N
BITS WRONG 27 1420
N
Y
‘ ACC= ~0000000I 27 1421
N
ACC= — 00002526 Y 27 1422
N
ACC = + 12527777 Y 27 1423
N
{ACC= — 00252526 X 27 1424
N
ACGC= + 12776252 A 27 1425
N
ACC.= + 12527752 \d 27 1428
N

®

BITS WRONG 27 1448
LasT TEsT O\ ACG: + 00000000 N
‘ ADD
RESULTS CORRECT SALV: + 25252525
N

@ ‘ACO =+ 37777777 u 27 1446

N
O, I 27 3777]
BIT WRONG 27 1442

N

( NTS' WhoN . -
1443
BITS WRONG 27

N

COMPUTRONICS
| 27 3777 o DIV. OF DECISION SYSTEMS, INC.
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