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3.1

~ ABSTRACT

The PDP-9 Extended Memory Checkerboard diagnostic is designed to verify
the operational status of core memory by testing for core failure on half

selected lines under worst case noise conditions. The program will test, in
4K segments, any memory configuration of from 8K to 32K words. The pro-

gram uses eight data patterns for testing.

REQU IREMENTS

Equipment

A standard PDP-9 equipped with from 8K to 32K words of core memory.
Storage

The program occupies locations 200 to 3323 when residing in the lower
4K field of an 8K bank, and locations 10200 to 13323 when residing in a
high order 4K field.

LOADING PROCEDURE

Method

The program may be loaded into any low order 4K field (00000 to 07777) of
any 8K memory bank.

a. The tape supplied is punched in the HRI mode.

b.  Place the tape in the reader. K A
Ztr oI

c.  Set ADDRESS switches to 200

d.  Press I/O RESET, and then READ-IN,



4.1

4.2

4.3

STARTING PROCEDURE

Starting Address

The program is self-starting at the completion of loading.

Restarting Address

Restart from 215 (or 102 l;%g—:fup the test limits and ACQ

Restart from 200 (or 10200)@evious programc\on@

Operator Action

At the completion of program load the program will print "TEST LIMITS."
The operator must then specify via the teletype keyboard the amount

of core memory to test, followed by a carriage return,

The program assumes the 4K fields numbered from O through 7. Memory bank
0 would contain field 0 and 1; memory bank 1, fields 2 and 3, etc. The
even numbered fields represent locations 00000 to 07777 of any 8K bank,
and the odd numbered fields represent location lOObO to 17777 of any 8K

memory bank.

Use the following procedure to specify the test limits:
a. Type two octal numbers, separating the numbers with a comma, and

then a carriage return,



The first number typed signifies the first 4K field to test, and

the second number the last 4K field to test.

The program will begin testing with the lowest order 4K field to
test and will test all consecutive fields up to and including the
highest specified,

The 4K field containing the program may be included. It will

be tested after program relocation takes place. Program reloaction
is described in Section 5.3.1.

If an error is made during typing, press the RUBOUT key. "TEST
LIMITS" will be printed again. Previous input is ignored.

The highest 4K field to test may be typed first. The program will
reverse the two numbers so as to make the first number the last field
to test.

Any single field or any 2 or more consecutive fields may be

specified,

For the following examples assume that the program is in field 0 (00000

to 07777 of bank 0), and the PDP-9 being used is equipped with 32K

of core memory.

Example A:

TEST LIMITS
0,7 )  ( Q denotes carriage return)

The program will test all 32K of memory.



Example B:

TEST LIMITS

7,0 )

The program will perform exactly as Example A,
Example C:

TEST LIMITS

3,34

Field 3 will be tested alone. Field 3 is locations 30000 to 37777 .

of memory bank 2.
Example D:

TEST LIMITS

4,6 4

Locations 40000 through 67777 (field 4, 5 and 6) will be tested.
Example E:

TEST LIMITS

0, 0 PROGRAM IS IN FIELD 0

TEST LIMITS

0,1,
Example E shows the message printed by the program whn a single field
is selected which currently contains the program.

"TEST LIMITS" is printed again, and the operator must then correct the

test limits.
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5.1

5.2

Operation of the program is unpredictable if the amount of core
memory selected for testing exceeds the actual amount available,
i.e., selecting 32K for testing on a PDP-9 equipped with a
maximum of 24K,

Setup ACS

F

After the test limits are specified, the program will print "SETUP ACS."
For normal program operation, the ACS must be set to 000000 octal.

Press any key on the Teletype keyboard after setting the ACS to all O's.

The program will then run until stopped by the operator. Nomal pro-

gram operation is defined as performing all eight checkerboard patterns

on all of available memory from every 4K memory field.

OPERATING PROCEDURE

Program and Operator Action

a. Load the program into memory field 0 as described in Section 3.

b.  Specify the test limits via keyboard as described in Section 4.3.

c.  The message "SETUP ACS" will be printed. Set the ACS to 000000
octal, and p ess any keyboard key.

d.  The program will perform all four tests on all of core memory
specified, after which, automatic program relocation takes place.

Operational Switch Settings

Normal operation of the program requires the ACS set to 000000 octal.

Refer to Section 8.2. Applications, for switch settings provided for
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trouble=shooting.

Subroutine Abstracts

A total of eight data patterns are generated by the program. The

eight patterns are divided into four tests. Each test generates one

pattem and its complement, resulting in eight patterns. Each test uses

common write and read loops, and all patterns are manipulated in the

same manner. The following sequence is performed by each test on

each 4K field under test.,

a.

b.

Write one pattern ia all 4K fields selected.

Set up for the lowest order 4K field, and perform a read, comple-
ment, write sequence on each location in the 4K field. No error
checking is performed.

Repeat step (b) 15 more times on the same 4K field.

Check each location in the 4K field for error by reading one
location, complementing the data and rewriting in the same
location. This read/write sequence is repeated 4 times on

each location. Error checking is performed on each second read.
Repeat step (d) on each location in the 4K field.

After checking the 4K field, repeat steps (d) and (e) again. This
time, the program stalls for a random period of time after reading
and testing each consecutive 200 (octal) word block. The

minimum stall time is approximately 10 US, and the maximum
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approximately 24 MS. The tested 4K field is not referenced by the
program during the stall period.
g. Set up for the next 4K field and repeat the read and test sequence in

steps (b) through (f).

When all fields have been tested in this manner, the next checkerboard

pattern is written and steps (b) through (f) repeated.

When all four tests have been executed, the program then relocates
and performs all four tests again.

Program Relocation

Program relocation depends upon the amount of core memory being tested.
Relocation is always within the group of 4K fields selected for testing, and
under certain conditions the program may not relocate at all, but will
remain in the current field to perform the tests (see below). The program
normally first relocates to the highest order 4K field under test. From there
it relocates to the next lower 4K field, after performing all tests. The
program keeps relocating to the next lower 4K field until it reaches the
lowest order 4K field under test. The testing and relocation cycle is then
repeated. This procedure is repeated until stopped by the operator with
ACS 0. As an example, if the program is initially in field 0, and 32K

of memory is selected, the program would relocate from 0 to field 7, then
to field7, 5, 4, 3, 2, 1, 0 in that order. The program does not relocate

to any field which is not included in the test limits. If fields 4, 5 and 6

were selected, relocation would be from 0 to 6, then to 5 and 4, EtEie—



Fields O through 3 would not contain the program again until included in

the test limits.

The program will not relocate if any of the conditions described below exist.
a. A forced relocation has been made (Section 8.2.6).

b.  Only one 4K field is selected for testing.

c.  An error was detected in all of the available 4K fields under test.

d. ACS9isonal to inhibit program relocation (Section 8.2.5.

This location of the program is indicated by the message "PROGRAM [S

IN FIELD X", where X is the field number. This message occurs immediately
after each program relocation. The message printout may be deleted

by placing ACS 11 on a 1 at any time. The printout will resumt when ACS 11

is placed on a 0.

The program provides a degree of protection for itself by not relocating
to any field which has an error. The number of the field in error is
saved, and is compared to the destination field number before relocation
takes place. If equal, the next lower field is set up as the destination
providing it has no error, The first field found to be error-free is set up
as the destination. Relocation will not take place if all fields have
shown errors. The program will resume relocating to a field whenever

the error condition does not exist.
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During the relocation process, the program tests each data word transferred
to the new field by performing the transfer, reading the word back and
comparing the word with the correct data in the current field. This is
done on a one for one basis until the process is completed. The entire 4K
field is moved to enable loaders or any other data to be carried with the
program. If an error is found during relocations, the address in error, and
the "good" and "bad" data words are printed. The error printout format is

described in Section 6.

One pass of the program is defined as all four tests performed on all
of memory from each 4K field.

ERRORS

Error Printouts and Description

Immediately after the first error is detected, the header shown below
is printed. The header is not printed again until restarting from 200

or 211,

TEST OCTAL ADR GOOD BAD  PAT CONTROL WORD

Where:
TEST = The current test which detected the error.

OCTAL ADR = The octal address which contains the data in error.



TEST

AW — —

LOCY = This will always equal 000000 or 777777 octal

BAD = The data as read from that address. This will
always contain one or more bits which are the
complement of those shown under GOOD,

PAT CONTROL WORD = The control word used by the current
test to generate the checkerboard pattern. This will
be 037700 or 740074 for test 1, 001774 or 776000 for
test 2; 037701 or 740075 for test 3; 001775 or 776001

for test 4,

OCTAL  ADR GOOD  BAD PAT CONTROL WORD
014000 000000 000001 074400

060200 /77777 767777 740074
014000 000000 000001 037701

037555 000000 400000 776001

In the above example, errors were detected by tests 1, 3 and 4 in memory

fields 1, 6 and 3. Test 1 detected a "picked up" bit at location 4000,

field

1, and a dropped pit at location 200, field 6. Test 3 detected the

same error as test 1 at location 4000, field 1, and test 4 detected a bit 0

error at location 7555 in field 3.

After each error printout, the program continues testing with the next

sequential memory location.

-10-
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Three AC switches may be used to control the error printouts. Placing ACS 0

on a 1 during the printout will cause a program halt after completion of printing.

ACS 1 on a 1 will inhibit the printout and cause a program halt. Press CON-
TINUE to receive the error printout and to continue testing, ACS 2 ona 1
will inhibit printout and ring the TTY BELL for each error. The use of these
switches is described in Section 8.2 in more detail.

PROGRAM RELOCATION ERROR

This message will be printed upon detection of a relocation error. The error
information will immediately follow as in the example below. After all

errors have beenprinted the message "NO M ORE ERRORS" is printed, and

the program will then set up to relocate to the next lower field if one is avail-

able.

Example:

TEST OCTAL ADR GOOD BAD PAT CONTROL WORD

PROGRAM RELOCATION ERROR

031000 741000 740000
031001 611005 601005
031002 760207 760007

NO MORE ERRORS

The above example shows three consecutive errors during program relocation

to field 3. Field 2 would be set up for relocation. Location 1000 in field 3

-1-
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6.1.3

6.1.4

=12~

should have contained a SKP instruction, but bit 11 was dropped during
the transfer. Bit 5 was dropped in the JMP instruction in 1001, and bit
10 dropped in the LAW instruction in 1002,

PRINTOUTS INHIBITED

The above message is printed whenever 64 (decimal) consecutive printouts
have occurred. Error printouts will be inhibited until after all four tests
have been run eight times, after which the error printouts will resume 64

more printouts, This feature is not used with program relocation errors.

This feature is included to prevent lengthy error printouts when the program
is being run for an extended period of time unattended. Error printouts may

be resumed by restarting the program from location 215,

PROGRAM IS IN FIELD X

Where "X" is a field number: This message is printed if one of the following
conditions exist:
a. The operator has specified a single field for testing and that field

contains the program, Select another field, refer to Section 4.3.

b.  After every program relocation.

ERROR IN SELECTED FIELD

This message is printed when a forced program relocation is attempted and
the program has previously detected a data error in that field, Type a

new field number, or press carriage return to resume automatic program
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7.]

7.2

8.1

8.2

-13-

relocation. See Section 8,2.7 for instructions to force the program to
another field.

FIRST/LAST ADR IS WITHIN PROGRAM

The operator has specified the first or last address, as indicated by the
printout, which is within the program area. Retype a new address. See

Section 8.2.8 for setting up scope loops via keyboard.

RESTRICTIONS

Starting Restrictions

Start from 200 to set up the test limits and ACS and to reinitialize the program.

Start from 215 to retain the present program conditions,

Operating Restrictions

Don't use the STOP key to halt the program. Please ACSOona 1.

MISCELLANEOUS

Execution Time

The time required to run all four tests on one 4K field is approximately 30
seconds.

Applications

To give the operator control of the program, the ACS are assigned unique
functions. The ACS assignments and their effect on the program are des-
cribed below, Please note that it is important that the program be halted
with ACS O rather than the STOP key. Using the STOP key may result in

a halt while the program is relocating. The operation may not be inhibited
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8.2.2

8.2.3

immediately since most of the ACS are sensed only after all tests have

been performed.

Halt After Test or Error Printout - ACS 0

Placing ACS 0 on a 1 at any time while the program is running will cause
a halt after the current test is completed on one 4K field. The PC will
=671, The ACS may then be changed if desired. Press CONTINUE to
recover, If no ACS changes the program will assume the test which was
interrupted. If ACS changes were made, the new settings are stored and

executed,

Raising ACS 0 during an error printout will cause a halt at the same
location mentioned above, after the printout.

Delete Error Printout and Halt on Error = ACS 1

Raising ACS 1 at any time cause all data error printout to be inhibited.
A halt will occur with the PC =671 if an error occurs. Press CONTINUE
to receive the error printout and to resume testing. ACS changes may be

made,

Bell on Error - ACS 2

ACS 2 on a 1 causes the program to rtthg the TTY Bell whenever an error

occurs.

This is convenient when testing with power supply margins. ACS 1 has no
effect if ACS 2 and 1 should both happen to be ona 1. If ACS 0 and 2

are 1, a halt occurs after the BELL. Proceed as described in 8.2.1.

-14-
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8.2.5

8.2.6

8.2.7

Test Selection - ACS 3 through 6

Any one, or any combination of tests may be executed by raising any
combination of ACS 3 through 6. ACS 3 specifies test 1; ACS 4, test 2;
ACS 5, test 3; ACS 6, test 4, The test specified by the most significant

ACS will be performed first.

If all four ACS are down, all four tests are performed in sequence.

The ACS may be changed while the program is running. The new tests
will be recognized after the last of the current selection is performed.

Inhibit Program Relocation - ACS 9

The program nomally relocates automatically as indicated by the EPC
and MB Indicators. To retain the program in its current 4K field, place
ACS 92 on a 1 at any time,

Inhibit "PROGRAM IS IN FIELD" - ACS 11

The program normally prints the field number containing the program
immediately after each relocation. The message may be suppressed by

placing ACS 11 on a 1 at any time. To resume the printout place ACS 11

on a 0. This switch does not inhibit the message printout when an operator

error is made.

Program Relocation - ACS 12

The operator may relocate the program to any 4K field by specifying a
forced relocation with ACS 12 on a 1. Use the following procedure: -

a.  Halt the program with ACS 0

b. Place ACS 12ona 1 and ACS0 on a 0. Press CONTINUE

-15-



c. A pintout will occur which instructs the operator to place ACS 12
on a 0, The program will loop until this is done.

d.  With ACS 12 on a 0 the message GO TO FIELD is printed, followed
by the program waiting for a field number,

e. Type the desired field number (0 through 7)

f. Relocation is done immediately, and the program is executed in

the new field.

The program will not relocate again until restarted from 200, or in step (d)

above, press carriage return to resume automatic relocation.

If a data error has previously detected in the new 4K field, the message
"ERROR IN SELECTED 4K" is printed, followed by step (d) repeated.

Type another field number, or carriage return to resume normal operation,

Each word transferred to the new field is tested in the same manner as
described in Section 5.3.1, Program Relocation. Printouts occur for
each relocation error. Step (d) will be repeated after all error reporting
is done. Type another field number, or :carriage return to resume nomal

operation,

At times, the program will automatically restart at 200 and print TEST
LIMITS, This will occur whenever a single field has been selected for
testing, and the operator relocates the program to that field. New test

limits must be specified since the program cannot run the tests on its own

4K field. Proceed as described in Section 4, 3.

-16-
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Request Scope Loop - ACS 13

The operator may initiate, via keyboard, any single or any group of con-

secutive locations up to 4K for the program to loop on. Any of the four

data patterns may also be requested. No error checking is done in the

loop. The loop reads a location, complements the data, and rewrites into

the same location. Each location within the limits specified is treated like-

wise. The limits specified are looped until halted with the STOP key. The

program must be restarted from 200 to resume normal operation.

Initiate the loop with the following procedure:

a.

b.

g.

Halt the program with ACS 0,

Place ACS 13 on a 1 and press CONTINUE,

The message "TEST" will be printed. The program now waits for
a selection by the operator,

Type the desired test number. Either 1, 2, 3, or 4, An auto-
matic carriage return follows.

The message "FIRST ADR" is printed.

Type the first address of the group to be looped by the program.
This number must be a 5 digit octal number. An automatic
carriage return follows.,

The message "LAST ADR" is printed, Type a 5 digit octal address
to indicate the last address of the group. The scope loop is immediately

entered after the last address is typed.

The loop may also be initiated by restarting from 200 or 215 and placing

ACS 13 on a 1 under "SETUP ACS."

=17~



If a typing error is made, press the RUB~-OUT key. A ? will be printed,

and the input routine will restart with "TEST,"

_ExamEIe A:
TEST 3

FIRST ADR 10100
LAST ADR 10100
Address 100 in field 1 will be looped continuously after checker-

board pattern number 3 is written in the entire 4K field.

Example B:
TEST 2

FIRST ADR 20000
LAST ADR 27777
The entire 4K field number 2 will be looped after pattern number 2

is written,

Examele C:
TEST 2

FIRST ADR 27777
LAST ADR 20000

The input routine will reverse the two addresses and perform exactly

as example B,

ExamEIe D:
TEST 4

FIRST ADR 00100

FIRST ADR IS WITHIN PROGRAM

FIRST ADR 10100

LAST ADR 10200

Example D shows the message printed when an address is selected

which is in the field containing the program. In this case, field O,

-18-



Examele E:
TEST 5

?

TEST 4

FIRST ADR 70000
LAST ADR 73000

In example E the operator typed an invalid test number, The pro-

gram printed the question mark, and restar ted with TEST,

The instructions in the body of the scope loop appear below:

SCP1

STSCP

Note that one 4K field is the maximum that may be looped by the program.

.LOC 1400
EEM

LAC* MEMADR
CMA

DAC* MEMADR
LAC MEMADR
SAD LTST

JMP STSCP

ISZ MEMADR
JMP SCP1

LAC ADRA
DAC MEMADR
JMP SCP1

JENABLE EXTEND MODE
/READ

/COMPLEMENT DATA
/WRITE

/ADDRESS

/COMPARE TO LAST
/DONE

/INCREMENT ADR
/LOOP

JFIRST ADR

/RESTORE COUNTER
/GO TO TOP OF LOOP

If 4K field boundaries are overlapped, the checkerboard pattern will be

written in the field specified by the FIRST ADR, The scope loop, however,

will reference the locations specified.

-19-
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Bit Suppression - ACS 14

Excessive error printouts due to one or more bits in error may be suppressed
by specifying the bit positions via keyboard input. The bit positions will
still contain the checkerboard pattern, and will be tested. Error printouts

will occur for any bit position not selected.

Use the following procedure:

a.  Halt the program with ACS 0.

b.  Place ACS 14 ona 1, and press CONTINUE.

c. The message "SUPPRESS" will be printed and the program waits
for input.

d.  Place ACS 14 on a 0.

e. Type in decimal, the desired bit position to be suppressed (0
through 17).

f. Press the carriage return key.

Error printouts for that position alone will not occur,

To suppress more than one bit position:

a.  Proceed as above, but separate the selected bit positions with a
comma in step (e). As an example, to suppress bits 0, 8 and 17,-
type 0, 8, 17 ) . It is not necessary to type the positions
in numerical order.

Press RUB-OUT and then CARRIAGE RETURN to continue with error print-

outs of all bit positions.

-20-
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Each time the bit suppressing routine is entered with ACS 14, the previously

selected positions must be retyped if suppression is wanted.

The program is not effected in anyway by the typing of letters, or numbers
greater than 17, The resulting positions suppressed would be unpredictable.

PROGRAM DESCRIPTION

The program is designed to run worst case checkerboard patterns for 2 1/2D
memory stacks. A minimum of 8K of core memory is required and a maximum

of 32K words may be tested. The program automatically relocates from 4K field
to 4K field to test all of memory from each field. The patterns generated by the
program are shown below as they would appear in a portion of one bit plane. The
patterns are complemented every 200, 400, 600, etc., or every 100, 300,

500, etc., octal locations as shown.

TEST 1

X axis
0 0000111111110000

y axis 0000111111110000  Control word 037700
200 1111000000001111
1111000000001111

X axis
0 1111000000001111
y axis 1111000000001111 Control word 740074
200 0000111111110000
$0000111111110000




0

y axis
200
0

y axis
200
0

4 axis
200
0

¥y axis
200

TEST 2

X axis

000000001111111 1;
0000000011111111

1111111100000000
v!111111100000000

X axis
HH]HIOOOOOOO(T
1111111100000000
0000000011111111
'000000001 1111111

i

TEST 3

X axis

0000111111110000
1111000000001111
1111000000001111
¥0000111111110000

X axis

0000111111110000
0000111111110000
Ll 111000000001111

-
1111000000001111

-22-

Control word 001774

} Control word 776000

Control word 037701

Control word 740075
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TEST 4

X axis
0 (000000001 1111111
y axis 1111111100000000  Control word 001775
200 1111111100000000
0000000011111111

X axis

*
0 1111111100000000

y axis 0000000011111111  Control word 776001
200 0000000011111111
1111111100000000

The operator is given a degree of control over the program with the AC
switches. The operator may halt the program (0); inhibit error printouts
and halt on error (1); substitute the TTY BELL for error indication (2);
select any one or a combination of tests (3 through 6); inhibit program
relocation (9); relocate the program to any 4K field (12); set up scope

loops via keyboard input (13); and inhibit error printouts for one or more

bit positions (14).

LISTING




9YCHKR

wi 200

v 2RY
201
202
k203
v 294
uv 2015
wi2neé
uir2n7
w¥2110
wez211
w212
w213
w214
w215
216
w217
Ve 220
2?21
Wl 222
Vi-223
J 224
2725
w226
A2l
b 230
4y 231
Wwe 232
bra23d
viv 234
wre3s
K236
wyp237
Gy 240

PAGE

1

703392
143165
108663
V43166
1701674
1v2292
777777
b43235
777740
V433084
77777¢
43163
143164
7¢7704
211636
n41621
191015
142715
203215
543714
741490
6Uw23v
5435166
6hAPN2
2vi1143
n433u5
77777@
was211
76430
HNe632us5
443345
4437211
6719235

/COPYRIGHT 1968,

/

DIGITAL EQUIPMENT CORP,, MAYNARD,

/POP-9 EXTENDED MEMORY CHECKERROARD, 8K MINIMUM
/REQUIRED, S.A.=2088, RESTART AT 215,
/

JTITLE 9CHKR

NAUNE
LLUC 214

BREGIN CAF
N#4
JmS
DAC
NI
JMs
LAwW
NAC
LAw
DAr
LA
DAaC
Néw

RTN1 Le™
LAC
DAC
JM
{1zt
LAC
SAl:
SHF
Nhilg
Sail
Jmp
LAC
AU
LAW
NAC
LAW

DAC®

154
157
JME

FLAGS
WHFRE
INSFLD
SLHTS
SETAC
-1
BITSUP
-1 .!W
MAXERR
-1 .
S1xT4
NOPRNT

GETAD-1
LOCAT+4
LOCAT
PH!K
LASTY
FI4ST1

.+ 3
INGFLD
HEGIN+?
FRrRTBL
E~xwnrD
-l‘
Clie

FRWRND
EH=RN
cT16
L-3

JEJECT

/CLEAKR PRUGKAM FLAGS
/SEE WHERE PRUGRAM |

/SETUP TEST LIMITS
/SETUP ACS

/MASK FOR BIT SUPFKRESSION

/ERROR TABLE POINTFR

MASS,

S

/SAVE BANK#

/LAA

NO ERROR

TN

TABLE



JCHKR

w241
I0242
01243
0244
Wi 245

i 246
Wy 247
2506
B251
2B
w253
W 2n4
2255
v 256
w257
gv 264
A 261
o202
iy 265
wv 264
6L 265
V266
A 267

PAGE

2

043167
100663
943166
201103
W43305

750404
513382
nas1L7a
L3252
7447
6412425
754024
513251
740740
611196
750434
S 325¢
740700
111431
20317¢
SP33a08
7417 w0
60NY323

DAC LAST /NO ERROR IN LAST

JMS WHFRE

DAC INSFLD

LAC ERTBL /ERROR TABLE POINTER
DAC ERWRD .

/RETURN TO STOVER AFTER ANY ACS CHANGES
/WHILE RUNNING

/
STOVER

LAS /READ TEST PARAMETFRS
Ayl K577

DAL MCWA

AnD K42

SEAALCLL /81T 12 A1l = FORCE RELOCATE
JMP FCOMV /RELOCATE

LAS

AND K24

SZA /BIT 16 A1 = KEYBOARD INPUT

JMP KYSRD /WALT FOR INPUT

LAS

AND K1

S£A

JMS SyPBIT

LAC MCWA /PARAMETERS

AND K74K /MASK BITS 3 10 6

SNA /A L 6 = DO ALL TESTS
JMP DUALL

LEJECT



9CHKR

Yr27¢
w271
272
0273
wir274
w275
276
av 277
W 3uY
vi3dnl
wr3pe
BE3IN3
we3na
vyi- 305
aL3né
vr3nz
w310
Wir311
I312
w3ls
vwir314
w315
w316
w317
41320
vir321
w3722

Vw323
vv324
4325
w326

41327
338
30331
K332
w333
4334
e 335
w336
w337

340
4341

PAGE

3

203174
503276
748200
623327
203275
54317¢
740200
611340
2083273
50n317¢
7408200
6vd351
2ns8?71
503170
744200
644362
7U7704
443163
66B316
143164
777774
W43163
750424
563270
740200
6202464
602141

263176
24339¢
wa317¢
61A327

213173
43171
w43172
760261
wa432a3
108373
11Y424
67274
61334

213174
043171

/

JEXAMINE TEST

/

EXTST
EXAM?
EXAM3

EXAM4

/

/SETUP T0O
/

DOALL

/

/TEST 1.,
/

TST1

LAC
AND
S#A
Jilb
LaC
AN
S£A
Jme
LAC
AN
S£A
JMP
LAC
AND
S£A
JMP
LEM
1>/
JE
(A
Las
NAG
LAS
Amiti
SzA
NI
JmP

FUM

Lat
X+
GAC
JmP

LAC
NAC
nac
LAwW
HAC
JMS
JMS
JMP
JMF

/
/TEST 2,WRITFE

/
TST2

LAC
DAC

SWITCHES 3 To 6

MCwWA
K47K

TST1
K2vK
MCWA

1572
K14K
MCwA

T573
K 4K
MCWA

TST4

SIXT4
L +4
NOPRNT
-14
SIXT4

K414

STIOVER
CMOVE /DONE ALL

ALL TESTS

MC+A
K74K
MC A
TST1

PCAA
PCw
CNTRL
261
TniM
NETHK
CREAD
EXAM?
=3

CHECKER PATTERN

PCWB
PCwW

/BIT 3 A 1 = TEST 1

/BIT 4 A1 = TEST 2

/BIT 5 AL = TEST ¢

/BIT 6 A1 = TEST 4

/EXTEND OFF
/64 PASSES IF SKIP

/CLEAR NO PRINT FLAG
/RESTORE COUNT

/BIT 9 A1 = DON'T MOVE

TESTS., SETUP
/FOR RELOCATIUN

/SET aLL TEST RITS
/RESTURE
/TEST 1

WRITE CHECKER PATTERN #1

/TEST 1 PAT, CONTHOL WORD

/ASCIL 1
/TEST NUMBER
/G0 WRITE IN ALL FIELDS
/NOW GO READ AND TEST
/SEE IF TEST ¢ WANTED
/D0 COMPLEMENT

#e

/TEST 2 PAT,CONTROL WORD



JCHKR

vh342
41343
06344
w345
w346
w347
Ar3s5e

PAGE

4

043172
768262
043203
108373
1nn404
6nB3ae
601345

DAC
LAW
DAC
JMS
JMS
JMP
JMP

CNTRL
262
TNUM
NETWK
CREAD
EXAM3
=3

LEJECT

/ASCI] 2
/TEST NUMBER )
/WRITE IN ALL FIELDS
/READ AND TEST EACH FIELD
/SEE [F TEST 3 WANTED

/00 . COMPLEMENT



9CHKR

351
w352
41353
ne3s4
Br355
V356
v 357
Nne3ev
w361

362
Y363
¥e.364
Vw365
366
w367
By 379
w371
w372

Hed738
vr374
81°375
0376
Wi 377
B-400
b 4nl
v 402
Cl 403

41404
Wi 405
wv 406
vi4a7
w419
6411
br412
Wir413
414

PAGE 5

203175
843171
B43172
764263
©v43203
1023373
108404
601304
608356

203176
43171
n43172
760264
43283
120373
113404
6NN31e
6VB367

206G
140624
100633
741490
620373
100415
178653
628375
628373

BedbdR
148463
777774
243171
543172
620474
43172
440404
620444

/TEST 3, WRITE CHECKER PATTERN # 3,

/

TST3 LAC PCHWC
DAC PCW
DAT CNTRL
LAW 263
DAC TNUM
JMS NETWK
JMS CRFAD
JMP EXaM4
JuE -3

/

/TEST 3 PAT, CONTROL WORD

/ASCII 3
/TEST NUMBER
/WRITE IN ALL FIELDS
/READ AND TEST EACH FIELD
/SEE IF TEST 4 SELFECTED
/D0 COMPLEMENT

/TEST 4, WRITE CHECKER PATTERN # 4

/

TST4 LaC PCwD
NAC PCw
DAC CNTRL
LAaw 264
NAC TNUM
JMS NETWK
J4S CREAD
JUP FXAM4+4
JmP =3

/

/TEST 4 PAT, CONTKOL WORD

/ASCII 4

/TEST NUMBER

/WRITE IN ALL FILELDS

/TFST EACH FIELD
/PREPARE TD RELOCATE
/D0 CUMPLEMENT

/ROUTINE TO SETUR AUDRESSES FOR WRITE LOOP

/

NETWK 4
JMs SeTul
JMS C3aNK
SapP
JMP® NETWK
JMS GENPAT
JMS NXTBNK
JHP NETWK+?
JPe NETHR

/

/SETUP 1ST FIELD TO TEeST
/SEE IF IT HAS PRUGRAM
/nNO

/EXIT

/ACTUALLY WRITE ONE FIELD
/SETUP FOR NEXT FIFLD
/SEE IT IT HAS PROGRAM
/WROTE ALL. EXIT

/ROUTINE TO SETUP AUDRESSES FOR READ LOUP

/

CREAD 2
JMS READ
LAw =4
XUH P
SAN CNTRL
JMP# CREAD
DAC CNTRL
I1S7 CRFEAD
JMi'# CREAD

JLJECT

/ACTUALLY READ AND TEST 1 FIELD

/AC=CUMPLEMENT UF PCHW

/ALL DONE IF tCGUAL

JEXIT

/CNTRL=COMPLEMFENT PATTERN
/RETUKRN+1

ZEXIT AND WRITE COMPLEMENT
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01415
V416
bre17
V420
hir421
w422
viir423
v 424
Vi 425
W426
w477
V438
w431
w432
Vw433
4434
P43y
W 436
w437
S-449
wr 441
442
01443
n1:444
0445
V446
A-447
7131
w451
NE452
b 453
Wi'454
a9 455
11456
w457
vrdny
Bvli461
di462

PAGE 6

4snanan
203172
43202
740020
283254
740400
750400
43204
343255
¥43235
777760
3143211
213202
43177
203177
744010
243177
751400
740101
707702
V63286
443226
443210
741400
620415
443211
620433
203206
513267
543204
6AY457
543205
741430
600427
213292
740001
wa32%2
6031427

/WRITE KOUTINE FOR ALL PATTERNS

/
GENPAT

WLooP

%}

LAC
DAC
RAR
LAC
SNL
cLA
NAC
TAN
DAC
LAw
DAC
LAC
DAC
LAC
RCL
DAC

CNTRL
PATN

K1:49

LwR
K279
UPR
-2
[A RN
PATN
PATR
PATR

PATR

SZLICLA

CMA
FeM

NAC# MEMADR

157
157
SKP

MEMADR
CT4K

JMP# GENPAT

157
JMP
LAC
ANT)
SAD
JMP
SAD
SKFP
JMP
LAC
CMA
DAC
JMP

CT16
WLOOQP
MEMANK
K377
LWR
. +4
Ubkwr

WLIOP-4
PATN

PATN
HWLOOP=-4

JEJECT

/PATTERN CONTROL wORD
/SAVE

/BIT 17 70 LINK

/64 DECIMAL

/TEST RIT 17

/BIT 17=0 SAYS NO OFFSET
/LWR=0 OR 100

/128 DECIMAL

/UPR=308 OR 209

/-16 DECIMAL

/SHIFT COUNTER

/CURRENT CONTROL WORD
/SAVE AGAIN

/START GENERATING A PA TERN

/1F L=1, WRITE 777777

/WRITE
/ADDRESS+1
/DONE 4K WHEN SKIP

JEXIT .

/CHECK 16 ADDRESSES YET

/NO

/CURRENT EXTENDED ADDRESS
/CLEAR ALL BUT 1@ TO 17
/TIME TO COMPLEMENT IF EQUAL

/COMPLEMENT PATTEKRN IF EQUAL
/NG COMPLEMENT YET

/CURRENT PATTERN WORD
/COMPLEMENT

/WRITE NEXT 64 OR 128 ADDRESSES
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M463
AV464
A 465
W 466
G467
w479
A 471
472
Ar473
61474
A 475
bi1476
Wi-477
Av 500
sy 5¢1
wrsne
wisud
Av-5¢4
A 56%
i 5¢6
w7
w519
vi511
A h12
br 513
sebh14
66515
av516
wH17
61528
e 521
wes22
w523
ArH24
4525
w506
nies27
o530
Yrs531
B 532
w533
w534
w535
w536
537

549

541
0542
543

PAGE
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aearan
180624
140633
741209
626463
109577
77777¢
V43225
2vs8172
045177
777770
»w43212
777760
V43711
213177
43292
238202
744410
V43202
751400
740701
vw4322m
777774
n43213
707702
2237246
740001
W63206
223206
7420191
w6326
223206
5432297
7410han
148747
443213
6Y5H14
443206
443247
6a6547
443225
741400
643564
200576
1401557
1844563
120676
774009
na3210

/

/READ AND TEST ROUTINE,

/FIELD AT A TIME,

/
READ

RSCNT

RLOOP

KCMA

ERRTN

[
JdMS
JMS
SKF
JMP#
JMS
LA
NaC
LAC
DAC
LAW
NDAC
LA
DAC
LAC
Nac
LAC
kil
DAl
SELICLA
Cus
Nac
LA
AT
Fee
LACH
Cia
DaC#
Lacs
Ciin
DACs
LaC#
SAl
SKP
JmMSs
157
J ™ ’.i
15¢#
15+
Jmk
1S54
SKP
Jmr
LAC
nac
NacC
JMS
LAW
NAC

READ AND TEST ONE 4K

TEST EACH FIELD TWICE, RANDUMLY
/STALLING AFTER EACH 128 WORD BLOCK NURING THE
/SECNND PASS,

SETU1
CBANK

READ
RCOMP
-2
ADRA
CNTRL
PATR
-10
Cr128
=20
CT1e
PATR
PATN
PATN

PATN

60001
-4
CTR4

MEMADR

MEMADR
MEMADR

MEMADR
MEMADR
GOoD1

FRRUR
cTna
RCMA
MEMADR
CT4K
CK16
ADRA

NREAD
JMP1
RSTOR
RSTOR+4
STALL
-10000
CT4K

/SETUP FOR FIRST FItlLD
/SEE IF 1T HAS PRUGRAM

/NO

/NO MURE TO TEST
/COMPLEMENT FILELD 16 TIMES

/PASS COUNTER

/PAT, CONTROL WORUL

/SAVE

/ -8 UDECIMAL

/COUNTS 8- 16 WURU BLUCKS

/SHIFT COUNTER

ZLINK AL = WORD OF 1°'S

/WHAT DATA SHUULD Bt

/READ
/COMPLEMENT
/WRITE
/KEAD
/COMPLEMENT
/WRITE
/READ
/COMPARE
/0K

/PRINT INFO
/COMPLEMENT 8 TIMES

/ADDRESS +1
/4K WHEN SKIP

/2 PASSLS IF SKIP

/C (JMP1) = UMP C128

/STALL RANDOMLY
/ -4k
/4K CUUNTER
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4544 343206 TAD MEMADR
545 043206 DAC MEMADR
w546 600473 JMP RSCNT=-2 /RE~ TEST WITH STALLS
/
a547 443211 CK16 152 CT16 /716 WORDS WHEN ©
554 608503 JMP RLOOP /L00P
¥k 551 243286 LAC MEMADR /CURRENT ADORESS
wr552 503267 AND K377
Ar553 543204 SAD LwWR /LWR = @ OR 107
wrs54 6008560 JMP . +4 /TIME TO COMPLEMENT
555 5435205 SAD UPR /UPR = 280 OR 300
6r556 741000 SKFP /COMPLEMENT PATTERN
A6 557 608477 RSTOR JMP RLOOP=-4
Vi 564 203177 LAC PATR /PAT, CONTROL WORD
Wi 561 740281 CHA /COMPLEMENT
I 562 ¥W4a3177 DAC PATR
k563 600477 JMP RLOOP-4
/

LEJECT
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wrb64
4565
w566
567
A579
w571

972
41973
wr574
575

AH76

avs77
(141"
S 601
av 602
6l 6nN3
NeE 604
6y 615
4L 606
N 67
“ve1d
viv 611
Uv 612
w613
vt 614
wit615
vt 616
e 617
v 620

wrezl
wi 622
AR Y]

PAGE
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200573
049¥557
V40563
100653
60465
621463

4458212
600477
100676
6NNaTh

60uh72

ANV AN
77776V
W43711
203296
243272
043206
767792
223706
740091
68206
2n3236
SK3272
741700
61D621
777777
3437296
ERYAI
666

443211
66 A7
623577

/

DREAD LAC JMP2
DAC KRSTOR
DAC RSTOR+4
JMS NXTBNK
JMP READ+2
JrP#® READ

/

ci2s Io# CT128

JMP2 JaP RLOOP=4
JMS STaLL
JriP R3ONT

/

JMP1 JHb C178

/

/RCOMP ROUT(INE,

/4K FIELN 16 TIMES,

/

RCOMP o
LAw =27
DAC CT16
LAC MEMALR
Xuk K7777
AL ME *ADK
Fr+

cLOOP LAC® MEMADR
CvA
MaCs MEMAUR
LAC MyADR
ANDY K7777
SNA
JmP PASSC
Lad ~1
TAir MESADR
NAC METADR
JMP CLIQP

/

PASSC 157 CT16
ek R IMP+3
JME® R OMP

/

JJECT

/KRSTOR=JMP RLUOP AGAIN
/SETUP FOR NEXT FILELD
/SEE IF 1T HAS PRUGKAM
/READ ALL FIELDS, EXIT
/STALL RANDOMLY AFTER 128

/MAX, OF $7 M$
/READ NEXT 128 wORD BLOCK

/JMP CONSTANT

REAU AND COMPLEMENT THE
READ BACKWARDS

/=16 UFCIMAL

/PASS COUNTER

/FIRST TO REAV=XT7/77
/READ

/COMPLEMENT
/WRITE

/OONF IF AT AUDKRESS @

/ADDRESS =1
/READ
/16 PASSFS WHEN SKIP

/U0 ANOTHER PASS
/EXIT
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/
/SETUP FOR FIRST 4K FIELD
/
w624 DRRNOR SETUL 7
V625 213214 LAC FIRST1 /FIRST TO TEST
Wi 626 V43206 DAC MEMADR /ADDRESS COUNTER
w627 a432a7 NAC SVADR
630 77442069 LAW ~14000
2631 N43210 DAC CTaK /4X COUNTER
Vw632 620624 JMP# SETUL /EXIT
/
/ROUTINE TO SEF IF TESTED FIELD HAS PROGRAM
/
W 633 Y ra.r) CBANK [
N 634 1722663 JMS WHFRF /CURRENT PROGRAM FIELD
4V 635 543206 SAD MEMADR /NEXT TO TEST
He 636 741000 SKF
b 637 626633 JuP# CHANK JEXIT
YY) 148653 JMS NXTBNK /SEE IF CURRENT 1S LAST
4y 641 60N644 JMP L 43 /N0, ADD 4K
V642 444633 NOMOR [S# CBANK /RETURN +1
vi 643 620633 JMP# CRANK
w644 205207 LAC SVADR
W 645 3457273 TAD K1#K /CURRENT +4K
N 646 PERY-L Y AC SVADR /NEW FILELD
M 647 143206 DAC MEMADR
G 650 770407 LA =12000 /-4K
UE 651 248210 DAC €T4K /4K CUUNTER
er6%52 6110634 JMP CdANK+1 ZEXIT AND TEST NEW FIELD
/
/ROUTINE TO CHECx FUR LAST FIELD
/
wi 6538 YIRNP P NXTBNK ¢
v 654 756024 LAS /CHECK ACS® FOR HALT
Av 655 741100 SPA
GV 656 110667 JHMS HALT /GO HALT
G657 263207 LAC SVADR
G660 5437215 Sabh LAST1 /ALL DONE IF EQUAL
0v 661 600642 JiP NOMOR
Ur 662 60644 JMP NOMOR+?
/
/ROUTINE TO GETERMINE WHFERE PROGRAM [S
/
vl 663 YL WHERE [ /CONTAINS EPC
0664 200663 LAC .-1
W 665 563277 AND K74K /CLEAR ALL BUT BITS 3$.,4,5
Y666 620663 JMP# AHERE /EXIT
/

LJEJECT
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/HALT ROUTINE, PRESS CONTINUE TO RESUME
/TESTING, OR IF ACS CHANGES, TO EXECUTE
/NEW PARAMETERS,

/

w667 ananae HALT A
w674 740049 HLT /PRESS CONTINUE
w671 7500104 LAS
w672 5%3307 AND K577
A673 54317¢ SAN MCHA
Wir674 620667 JupP# HALT /RESUME WHERE LEFT OFF
4675 630246 Jmb STOHVER /EXECUTE NFW PARAMETERS
/
/STALL ROUTIWNE
/
ok 676 Iy STALL 7
w677 100737 JM5 GEVRAN /GET RANDOM NUMBER
G709 503274 ANLY K178 /77777. MAKE 8K MAXIMUM
w701 740401 Cria
w702 n42106 DAC CRLF /USE AS CUUNTER
wt 763 442106 Is7 CRLF /STALL
gy 704 641703 JMP -1
av 705 7w7782 : Eew
Wi 7v 6 620676 JME# oTALL /EXTT
/
/

/RANDOM MUMiFR GENERATOR
/

B 707 VAmRe GENRAN v
dk 719 727704 LW
bl 711 221735 LAl RALOEX
ni 712 544736 SAl: ENTHL /CHECK FOR ENU UF TABLE
AT718 741000 SKH )
U714 60724 JMb RAGTAD=-1 /GENERKATE RANDOM
w715 200737 LaC TWLTOP
0716 W49735 DAl HANDEX /TOP UF TaBLEF
w717 283316 l.al. KACON
bt 7246 744010 CLL!RAL
A 721 74140 SéL /TEST RIT @
Wy 722 34387245 TAL K1
w723 43316 Natl RAICON
w724 220735 LaC# KANDEX
gt 725 343316 RANTAD Tuir KA CON
w726 62735 NAC® RANDEX
w727 20333¢ LAC RAMSAV
b 736 742420 RaR
gy 731 361735 Talre RANDEX
Wy 732 V4333 DAC RAVMSAV
w733 440735 Is# RAMDEX /INCREMENT POINTER
w734 623707 JMP® GENRAN
/
v 735 w3327 RANDE X RANTRL+10
w736 un3327 ENTBL RANMTRL+10
wr737 wa3317 TBLTOP RANTRL

JEJECT
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Yr740
w741
6742
w743
w744
w745
w746
Ut 747
ur 758
w751
We7n2
753
MW754
w755
2 T56
w757
I 761
¥L 761
0762

w763
4764
v 765
w766
w767
we77a
771
L7772
w773
Y774
wv775
w776
iy 777
wivRne
Blual
vwioun2
41003
v1Un4
41uns
Vw106

PAGE 12

nogopa
707704
B43216
203706
naze17
263305
541104
741000
603754
201193
¥43385
6R0763
2w3e17
503277
543167
600763
v43167
063305
4433045

760200
543164
60WP530
7504
742310
748100
618775
760287
102043
61723
750004
74p018
746107
661207
100667
6n1va7
750704
741107
100667
60V530

/ERROR PRINT-QUT ROUTINE, PLACE ACS@ UP FOR
/HALT AFTER PRINT=-0UT, PRESS CONTINUE

/
ERROR

SW2

SWp

[’

LEM

DAC RAD1 /SAVE BAD DATA

LAC MEMADR

DAC OCADR /SAVE FAILING ADDRESS
LAC ERWRD /ERROR TAHLE POINTER
Sal ENFRR /LAST ADDRESS OF TABLE
SKP

JMP  , +4

LAC ERTBL /FIRST ADDRESS UF TARLE
NDAC ERARD /PUT POINTER TN TOP OF TaBLE
JMP SwW2 /CHECK ACZ2 FOR BELL

LAC OCADR /FAILING ADDRESS

AND K7WK /MASK 3, 4 AND 5

SAD LAST /NEW ERROR FILLDO IF SKIP
JMP 44 /SAME FIELD AS LAST ERROR
DAC LAST

DAC» ERWRD /STORE FIELU# IN TABLE
Is# ERWRD / /INCREMENT POINTER

LAwW /PRINT INHIBIT IF = LAW

SAD NUPRNT

JMP ERRTN /NO PRINT

LAS

RTL

SMA /BELL IF SKIP

JiMP Swi /CHECK ACS 1

Law 247 /ASCII BELL

JMS PCHAR . /PRINI

JitP SwWi /CHECK ACS © +OR HALT
LAS

RAL

SMa /NO SKIP = PRINT INFO
JMP DOFRR /PRINT

JMS HALT /HALT

JMP NUERR /PRINT INFO

LAS

SPA /NO SKIP = HALT

JMS HALT

JMP ERRTN /RETURN TO READ ROUTINF

JEJECT
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/SETUP TO PRINT FRROR

/
w107 213216 DOERR LAC RAN1 /BAD DATA
41010 741200 SNA
w111 60110124 JMP STER=6
w1012 740001 CMA
w1613 7412a0 SNA
©1014 6A11424 JMP STIR=6
416015 740701 CHa
01016 503235 Anll BITSUP /MASK SUPPRESSED BITS
01017 7447200 S#A
11020 740781 CMA
J18?1 51187235 Anll RITSUP
61022 741200 SiNA /NEW ERROR [F SKIP
81623 bVinhH 3N JMP ERRTN /ERROR IS SUPPRESSFUL
ni874 212715 LAC PHNR
vw1025 741200 SivA
winzeé6 162715 JmS PHIR
“3027 203283 LAaC TNiM /ASCII TEST NUMBEK
w1039 1%2¢43 JMS PCHAR /PRINT TEST NO,
41031 777767 Lak =11 /-9
vin3e 443213 STER NAC CT 44 /USEN FOR SPACING COUNT
niv3s 102115 JMS SPING /SPACE 9
vi1Kn34 2n3217 LAC OCAUR /0CTAL ADURESS
v1435 va2186 DAC CRILF /SAVE TEMPORARILY
w136 172123 JMS PROCTL /PRINT FAILING ADURESS
1037 777772 LA+ =t
¥104¢ 043213 Dat: CT 4
s1nal 172115 JMS SPING /SPACE 7
v1042 2n322¢ ) LA 00D /WHAT DATA SHUULD BE
1043 V42106 NAC CKLF
w1044 1#2123 JMS ProCTL /PRINT THE GOOD
G1645 777776 LAN =¢
41046 0na3?213 NAC T4
w147 112115 J1t SPING /SPACE 5
11850 203216 LAl BANL /DATA READ
41851 V42106 NAC CKLF /SAVE
w1952 162123 JMS PROCTL /PRINT THE BAD
w1953 777773 LAk =5
Vw1854 Vw43213 NaC C1. 4
AINBS 122115 INDY JMS SPING /SPACE 5
Vw1856 2103177 LAC CNTRL /CURRENT CONTROL WORD
210%7 h42146 NAC CRLF /SAVE
N1B60 102123 JMS PROCTL /PRINT PATTERN CONTROL WORU
41661 122136 JitS CRLF /CR, LF
w1462 443304 152 MAxXERR /CHECK FOR MAX, PHINT-0UTS
1063 61083 JMP Swi /CHECK ACS w
wivned 777700 LAW =14y /-64 DECIMAL
B1065 043304 NAC MAXERR
061066 76040 LAW
Vw1067 043164 DAC NUPRNT /NO MURE ERROR PRINT-QUTS
/UNTIL RESTART FRUM 10@
/

LJEJECT
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V1870
v1e71
vie72
wlu73
41474
ui1B75%
41076
w1877
w110a
“11el
41102

nwllpd
viiv4
4311025

PAGE

14

2n11285
na3221
102650
1021096
777766
#43213
7607212
102143
443213
611176
6R1403

¥N33n6
N3 316
Br3134

ERTBL
ENERR
PTO

LAC PTO
DAC PRNT
JMS PNXT
JMS CRLF
LAW =12
DAC CT94
LAW 212
JMS PCHAR
157 CTng
JMP -3
JMP Swi

ERWRD+1
FRWRD+11
PTO]

JEJECT

/PRINT-QUTS INHIBITED
/CR,LF

/=10 DECIMAL

/LF

/10 LINE FEEDS

/ERROR TABLE POINTER

/POINTER FOR PRINT-QUTS

INHIBITED
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v11m6
91107

0111y
w1111
w1112
¥1113
w1114
v111%
w1116
41117
01120
w1121
01122
¥1123
¥1124
¥112%
01176
01127
11134
01131
61132
¥1133
w1134
w1135
V1136
491137
¥114¢
91141

PAGE

15

743302
707704

202¢22
¥43221
112106
10275¢
101573
543267
601126
543257
671142
777517
343213
740180
601127
1027@7
661119
203213
740001
543245
343262
740100
611137
122707
6n111a
76040
243213
Na3203

/
/KEYBOARD INPUT ROUTINES

/

KYBRD CAF
LEM

/

/TYPE TEST# AND

4A1T FOR INPUT, CARRIAGEL

/RETURN ONLY MFANS USE LAST PATTERN WRITTEN

/

TSTNO LAL
NAC
JiiS
Js
JMs
San
JMP
SAM
JMP
LAW
TAl:
SMaA
JMP
Ji1S
Juk
LAC
CvA
TAf
TAL
Sk
J#iP
JMS
Jp

TSTN Law
XK
nac

TouX
PRAT
CrLF
PuXT
KEYIN
K377
KY2RD
K215
ApR1
-261
CT14

o+ 3

WOTIS
TSTNO
CT 4

K1
K2r4

R XY
HOTIS
TSTNO

CT 4
TvuM

LJEJECT

/POINTER FOR TEST#

/CR, LF

/PRINT TESLT#

/WATIT FOR INPUT

/START OVER IF A RUB~-UUT
/CHECK FOR C.R,

/USE LAST PATTERN WRITTEN
/-1 ASCI1

/JMINUS = [NPUT <1

/PRINT QUERY AND RESTART
/TEST# IN ASCII
/SUBTRACT ASCII 4

/MINUS = TEST# >4

/PRINT QUERY AND RESTART

/NEW TEST NUMBER
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01142
V1143
11144
11145
vw1il146
w1147
¥1158
w1151
61152
V1153
1154
41155
01156
01157
61160
01161
w1162
61163
¥w1164
¥1165
Vw1166
©1167
41179
w1171
01172
81173
81174
81175
w1176
81177

61284
w12e1
nizmez
012413
¥iz2v4
©v12n5
w12n6
wiz2n7
¥121v
w1211
vwi212
v1213
vi1214
¥1215
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201666
N41665
221665
¥43227
760230
043225
1432272
102106
2012123
043221
162450
202024
043224
212125
043223
141573
121602
203213
503247
43213
101637
6n1161
203222
043225
201666
541665
611177
041665
601613
1n1414

6r1216
1n21@6
22733
243221
12765
202135
Ww43221
142660
76R0
441621
121615
2001636
D41621
601142

/

/WAIT FOR FIRST 5 DIGIT ADDRESS TO LOOP ON

/
ADR1

FADR

DFST

LAC
DAC

ROTB
ROTA

LAC» ROTA

DAC
LAk
NAC
NéM
JMs
LAC
DAC
JMs
LAC
NAC
LAC
DaC
JMS
JMS
LAC
ANL
DAC
JMS
JMP
LAC
DAC
LAC
SAD
JMP
nac
JMP
JMS

JHP
RN
LAC
NAC
Ji1S
LAC
nac
JMS
LAW
DAC
JMS
LAC
DAC
JMP

NROTA

ADRA
ADRCHW
CKLF
ADRX
PRMT
PNXT
AD1R
NVER
noni
ExIT
KEYIN
LEfAL
CT4
K7

CT:4
GETAD
FADR
AURCHW
ADRA
ROTH
ROTA
. +3

RUTA
GUERY
PROG

A2
CRLF
ADR1P
PRHNT
PNXT
OVRLP
PRT
PixT

LUCAT+4
LOCAT
GETAD-1
LOCAT+4
ADRL

JEJECT

/POINTER FOR LAW=-XX

/LEFT SHIFT COUNTER

/SAVES PARTIAL ADURESS
/CR, LF
/POINTER FOR FIRST ADR,

/PRINT FIRST ADR,
/CC(AD1R) = ADR1

/C(DON1) = DFST
/WAIT FOR INPUT

/SEE IF VALID
/ASCII INPUT

/SHIFT LEFT TO FOKM ADDRFSS
/GET NEXT DIGIT

/POINTER FOR LAW TABLE
/NOT EQUAL = <5 CHARACTERS
/0.K.

/PRINT QUERY AND RESTART
/NOW SEE IF 1ST AbR, IS
/IN SAME 4K AS PRUGRAM
/0K

/CR, LF

/PRINT "FIRST"

/PRINT "ADR, 1S WITHIN PROGRAM"

/TELL WHERE PROGRAM 1S

/START OVER
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w1216
w1217
w1229
w1221
nizz22
1223
w1224
$1225
wizr6
41227
1238
#1231
vi1232
B1233
1234
w1239
11236
41237
J1249
1741
wle4?2
41243
¢1244
vi1245
v1246
w1247
1250
1251

1252
11253
61254
n1255
41256
w1257
Vw1260
wizel
n1262
b1263
41264
hwi1zéeb
1266
v1267
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764100
V43226
143222
221665
vwa3?227
1v2106
2M2v26
043221
1n205e
202427
pas224
202030
V43723
161573
101692
203213
513247
43213
111637
6111233
2v:3222
uwa3’226
261666
541665
641251
v41665
611613
11414

611270
102106
2v2insa
43221
192454
2v243%
n43221
1(,12|/15(A
760hda
41621
111615
201A36
W41621
611216

/

/WALT FOR LAST 5 DIGIT ADDRESS OF BLOCK,

/
ADR2

LADK

OLST

LAW
NAC
Dém

ADRB
ADRCHW

LAC® ~OTA

NaC
JMS
LAl
nac
Jms
LacC
Nac
LAC
Nac
JMS
Jas
Lac
At

[TAC
NERY
JUP
LaC
DAt
Lat
Satbi
Jok
Y

etk

Jes

gk
Jih
LAr

AL
JMS
LAl
nar
NE
Lav
Nat
JMS
LAC
[AF'YM
IMk

NKOTA
CRLF
AUYR
PRNT
PryYT
ADPR
OVER
no2
FExIT
KEYIN
LFAAL
r1.4
k7

07144
GeTAD
LADR
ADPCW
A8
rUTH
RUTA
S+

ROTA
Ny RY
PG

STLP
CrbLF
Apep
ProT
PnXT
OvaLP
PrVT
PNXT

LUCAT+A
LUCAT
GETAD=-1
LUCAT+4
ADR2

LEJECT

/FIRST COUNT FOR LEFT SHIFT
/CR, LF
/POINTER FOR LAST ADR,

/PRINT LAST AUR,
/CCANZR) = ADR?

/CIDONZ) = DLST
/WALT FUR INPUT

/SEE IF VaALID
/ASCIL INPUT

/SHIFT LEFT TO FORM ADNRESS
/GET NEXT DIGIT

/NOT BEQUAL = <5 CHARACTERS
/0.K,

/PRINT QUERY AN KESTART
/SEE IF LAST ADDRESS [S IN
/5AME 4K AS PRNOGRAM

70.K,

/CR, LF

/PRINT "LAST"

/PRINT "ADR, IS WITHIN PROGRAM"™

/TELL WHERE PROGRAM IS

/START OVER
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w1270
01271
¥1272
w1273
61274
01275
v1276
¥1277
A1 309
¥w13n1

w1362
¥13e3
41304
wi13ns
v313r6
w3307
w1310

w1311
v1312
13138
b1314
¥w1315
w1316
h1317
v132¢
#1321

81322
w1323
41324
V1325
61326
31327
1338
¥31331
h1332
¥w1333
w1334
91335
01336
w1337
41348
#1341
w1342
81343

PAGE
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760789
543225
741000
601392
543226
604215
203226
043225
w43’ 3¢
6013544

543226
741v00
611311
203225
Va3226
N4a323n
601344

213225
503277
¥W43213
203226
503277
543713
611322
12707
6011142

2113225
740001
343245
3437226
7445100
6141340
20n3226
42106
215225
343226
¥43230
202126
043225
691344
203226
043230
2063225
va3206

/CHK9L
/

TAPE

2

/SETUP ADDRESSES AND PATTERNS BEFORE LOOPING,

/
STLP

CKLST

/
CBOTH

LAW
SAD
SKP
JMp
SAD
JMP
LAC
DacC
nac
JMP

Sab
SKF
JMP
LAC
DAC
nac
Jrp

LaC
Anbs
NDAC
LAC
AND
SAD
Jbk
JMs
JHk

Lac
CMA
TAl
Tab
Sma
Jmh
LaC
DAL
Laf
NaC
NAC
LAC
NAC
JMP
LAC
NAC
LAC
NAaC

ADRA

CKLST
ADRB
RT1
AuvB
AUNA
LTsT
SiMy

ALHB

CunTH
AURA
AURB
LTST
SIMU

AURA
K71K
CT14
ADRB
k73K
174
R
WOTIS
A

AURA

K1
AL~g

SI1u-4
ALY
CRLF
AU-A
AidnB
LTST
CRLF
AURA
. +5
ADRB
LTST
ADRA
MEMADR

JEJECT

/A LAW = NO 1ST AUDRESS

/A LAW = NO LAST ADURE S
/RESTART PROGRAM

/0ONLY ONE SELECTED
/LAST OF BLOCK

/A LAW = NO LAST ADULRE S

/ONLY 1 AUDRESS WANTED

/LAST OF BLOCK

/FIRST ADR,

/MASK BITS 3,4 AND b
/SAVE

/LAST ADR,

/MASK 3,4AND 5

/ROTH MUST = SAME 4K
/0K

/PRINT QUERY

/START OVER

/FIRST ADULRESS
/72'S COMPLEMENT
/SUBTKRACT LAST ADURESS

/FIRST IS > LAST IF NEG,
/LEAVE AS IS

/FIRST S NOW LAST

/LAST IS NOwW FIKST



JCHKR

41344
w1345
01346
v1347
v135¢
n13851
u1352
¥1353
11354
¥1355
W1356
1357

81369
61361
1362
N1863
ul1364
W1365
W1366
vi3a7
61370
w1371

w1372
w1373

w1374
61375

01376
41377

wl4py
w141
vi4v?2
n14@a3
n1404
Y14uis
w1406
vi4n7
01419
¥1411
w1412
©¥1413

PAGE
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760261
543203
we136m
760262
543203
601372
760763
543703
601374
760764
54372143
601376

203173
©435172
1421046
2613225
5013277
V43286
77900
v43210
148415
611411

243174
601361

203175
601361

203176
641361

707707
223206
740721
w63206
2113206
54373¢
601411
443206
6p1480
203725
043206
6v14p¢

/
SIMU

JMP SIM1

SiM1

S[rve

SIM3

SIM4

ScP1

LAW
SAl

LAW
Sail
JMP
LAW
SAl
JMP
LAWK
SAn
Jitk

Lar
DAL
Jdms
Laf
Aivii
DaAC
LAk
nacC
Jmth
JitE

LAC
Jrip?

LAaC
JdmMb

LAt
Jupb

Frwy
[LAaids
Cra
NaC»
LAl
San
Jmb
157
JMk
LaC
nac
JME

JEJE

261
TNUM

262
TiNUM
S[M2
263
TNUM
SIiM3
264
TNUM
S144

PCAA
CNTRL
CrILF
AUTA
K7 1K
MEMANR
-1429409
CT14K
Ge yPAT
STSCP

PC+B
Si1+1

PCHC
Si*1+1

PC=0
S171+1

“r MADR

MEMADR

MEMADR
LTST
.43
MEMADK
SCP1
ADRA
MECADK
S¢P1

cT

/TEST 1 [IF EQUAL

/TEST 2 [F EQUAL

/TEST 3 It EGQUAL

/TEST 4 IF EQUAL

/WRITE PATTERN #1

/WRITE PATTERN #2

/PATTERN #3

/PATTEKN #4

/SYNC

/READ

/COMPLEMENT

/WRITE

/CHECK FOKR ENU UF HLOCK
/ADDRESS+1

/STARTING ADDRESS



JCHKR

W1414
¥1415
vi1416
W1417
w1420
01421
n1422
%1423
014724
¥1425
n1426
w1427
61430

%1431
w1432
41433
V1434
1435
V1436
w1437
U144y
01441
41442
01443
¥1444
81445
01446

1447
v1450
01451
41452
W1453
Vw1494
61455
1456
U14%7

PAGE
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vosnee
100663
042106
760000
543222
621414
203222
50n3277
542146
741080
621414
441414
621414

dnovan
143234
707704
783302
202631
V43221
202032
n43224
192106
162050
101573
543257
621431
61452

111573
©43757
681516
543767
611432
543260
601447
121546
611613

/

/CHECK WANTED ADDRESS AND PROGRAM AREA

/

PROG @
JMS WHFRE
DAC CRLF
LAW
SAll AURCHW
JMP# PROG
LAC AURCHW
AND K79K
SAD CRLF
SKP
JMP# PROG
1SZ PRNG
JMP# PROUG

/

/SAVE

/NONE IF

LAW

/C(CRLF) = CURRENT 4K BANK

/EQUAL
7EXTT
/RETURN+1
7EXIT

/BIT SUPPRESSION INPUT ROUTINE, TYPE A
/CARRIAGE RETURN TO RESUME TESTING ALL BITS,
/T0 SUPPRESS, TYPE THE DECIMAL BIT POSITION (S)

/SEPARATING EACH WITH A COMMA,

TERMINATE WITH

/A-C.,R, PRFSS RUA0OUT TO RESTART THE LINE IN

/CASE OF TYPING ERROR,

PRESS RUBOUT, THeN C.R,

/T0 RESUME TFSTInG ALL BIT POSITIONS,

/

SUPBIT 4
D#M SCu
LEM
CaAF
LAC SuUPx
NDAC PRNT
LAC SUPXA
NAC OVER
JdMS CRLF
JMS PNXT
JMS KEYIN
SAD K219
JriP# SUPRIT
JMFP 44

AGAIN JMS KEYIN
SAL K215
JMF FUT
SAD K877
JMP SUPBIT+1
SAN K254
JMP AGAIN
JMS NUMB
JMP QUERY

JEJECT

/SUPPRESSION CONTKOL WORD

/POINTER FOR SUPPRESS
/C(SUFXA) = SUPBIT+1

/CR,LF

/PRINT "SUPPRESS"
/FIRST CHAR,

/C.R, = NO NEw [NPUTS
7EXIT

/WAIT FOR INPUT
/CHECK FOR C.R.
/DONE SELECTING
/CHECK FOR RUB-0OUT

/CHECK FOR COMMA

/WAIT FOR NEXT BIT POS,
/DETERMINE INPUT NUMBER
/NOT VALIU RESTART



JCHKR

¥1460
w1461
¥1462
V1463
w1464
01465
41466
V1467
31471
01471
A1472
1473

41474
w1475
61476
v1477
w1504
w1501
w1502
1503
¥1504
w1Has
1506
w1507
¥151¢
vistil
v1512
81513
w1514
¥1515

PAGE
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741200
601547
043231
101573
543269
601524
543257
6021530
543767
631432
101546
601613

043232
203231
744010
744010
744010
243232
740001
#43233
777777
343233
943233
203301
744020
443233
601510
243234
¥43734
6121447

ROTOR

SNA

JMP ZERO
DAC TTYW
JMS KEYIN
SaD K254
JMP EQOM
Sal K215
JMP EOTA
SAD K377
JMP SUPBIT+1
JMS NuU~B
JME QUFRY

NAC TTYX
LAC TTYW
Rcb3 RGL3 RCL

Xuhk TTYX
CML

NDall TTYY
Lar =1
Tan TTYY
DAt TTYY
LAC k448K
HU‘.(

ISz TTYY
Jri =2
Xul SCo
rar Sud
J#E AGAIN

LeJECT

/CHECK FOR ©
/POSITION @

/SAVE DIGIT

/WAIT FOR SECOND DIGIT
/CHECK FOR COMMA '
/2 DIGIT POSITION
/CHECK FOR C.R,

/DONE

/RUB=0QUT IF NO SKIP
/START QVER
/DETERMINE NUMRLR
/NOT VALIUD, RESTART

/SAVE NUMBER
/PREVIOUS DIGIT

/COMBINE DIGITS

/1'S COMPLEMENT

/SAVE

/SUBTHACT 1

/420000

/SHIFT COUNT

/INSERT IN CONTROL WORD

/WAIT FOR NEXT BIV POSITION



JCHKR

w1516
w1517
81520
B1521
01522
61523

01524
¥1525
W1526
81527

©153¢
w1531
£1532
41533
w1534
61535
41536
61537
N1544
w1541

41542
01543
v1544
41545

PAGE 22

203234
740001
043235
143234
1421086
621431

2p3231
740401
343745
611586

203231
740981
343245
v43233
21335081
744020
443233
631535
243734
691517

2133234
243321
V437234
6501447

EOT

ZERO

LAC
CMA
DAC
DéM
JMS

SCW

RITSUP
SCHW
CRLF

JMP® SUPBIT

LAC
CMA
TAD
Jmp

LAC
cMA
TAD
DAC
LAC
RCR
IS¢
JmMp
XUR
JMP

LAC
XOR
NAC
JMP

TTYW

K1
ROTOR

TTYW

K1
TTYY
K4 20K

TTYY
-2
SCwW
EUT+1

SCwW
K4 20K
SCw
AGaIN

JEJECT

/SELECTION COMPLETED

/CR,LF
/EXIT

/SINGLF DIGIT

/INPUT DIGIT
/72'S COMPLEMENT
/480200

/SHIFT COUNTER

JEXIT

/409000

/WAIT FOR NEXT
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21546 vaNren NUMB n
¥1547 2n3213 LAC CTa4 /ASCII 'INPUT
Y1550 503266 AND K370
41551 543261 SAl K260
w1552 741000 SKP .
41553 601560 JMP L +5 /CHECK FOR A 274 OR 271
41554 441546 I1S5# nuMB /RETURN+1
41555 203213 LaC CT44
415506 503247 ANDT K7
41557 621546 JMP# NUMB JEXIT
w1560 543763 SAlN K270 /= 8 UR 9 IF EQUAL
¥1561 741v00 SKP
¥1562 621546 JHP# NUMB /INVALID
w1563 203213 LAC CT»4 /ASCI1 INPUT
1564 50324% Ani) K1 /= A w IF BIT 17 = v
61565 74p20@ StA
M1b66 61571 Jrik ,+% /A9
w1567 777774 Law -12 /SHIFT COUNT UF 8
w1576 6711506 Jik ROTOR
¥1571 777767 Lam =11 /SHIFT COUNT OF 9
w1572 6A1H26 JuP ROTOR
/

LEJECT
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/

/CHARACTER INPUT ROUTINE

/
w1573 0voN7aY KEYIN @
w1574 700312 KRB JINITIALIZE
01575 700301 KSF /WAIT FOR INPUT
w1576 601575 JMP =1
41577 708317 KRR /READ RUFFER
61600 N43213 DAC CT#4 /SAVE
B1601 621573 JuPe KEYIN

/

/

/CHECK VALIDITY OF INPUT CHARACTER

/
vlen2 woaren LEGAL (7}
©v1603 2013213 LAG CTA4 /ASCII INPUT
V1604 543267 SAD K377 /1S 1T A RUBOUT
H160% 601166 . JMP KYRRD /START OVER
V166 543257 SAli K215 ‘ /CHECK FOR C,K.
w16¢7 623223 JMP# EXIT JLINE TERMINATFU
91610 503266 AND K370
01611 543261 : SAl K264 /SHOULL EUWUAL 269
61612 621682 JMP# LEGAL /70.K
¥w1613 1n27¢7 QUERY JMS WQTIS /PRINT QUESTION MARK
Vw1614 623224 JMPe QVER /START LINE OVER

/

JEJECT
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/PRINT AREA CONTAINING PROGRAM
/

¥161% 200¢ar LOCAT [
01616 750704 LAS
vw1617 503254 AND K1v4
341620 740200 S£A
01621 621615 JMpe LOCAT
uwi1622 102186 JMs CRLF /CR,LF
©¥1623 202136 LA PISIN
01624 vWa3221 Nac PRNT
1625 12650 JMS PNXT /PRINT "PROGRAM IS [N FIFLD"
w1626 1rYh63 JS WHERE /WHERE IS IT
61627 744011 RCIL 3 RTL RTL RTL
1631 742710
91631 742010
V1632 7420102
31633 343261 Tal. KZnd /ASCII FIELU NUMEER
w1634 112043 JMs PCHAR
w1635 162126 JMS CHLF /CR, LF
v1630 621615 JmMPas LOCAT JEXIT
/
/
/GENFRATE 5 NIGIT AUDRESSES FROM KEYROARD [NWPUT
' /
vw1637 aWepraa GETAD v
¥1640 707704 Lew
V1641 221665 LAC# RITA /GET A NEG, LAW FOR CUUNT
w1642 VWa3227 Dat: NRITA /SHIFT COUNTER
¥vw1643 273213 Lat CT 14 /ASCI1 INPUT
1644 4438227 CNROT 187 NROTA
¥1645 601663 JMF GOLEFT /ROTATE 1 LEFT
1646 243227 XJkF AURCW ) /ADR, CONTROUL WORU
¥1647 was8222 [AC AUCHW
¥1650 777777 LAw -1
01651 561665 SAli# KOTA /REC'U 5 UIGITS TF tQuaL
81652 611655 Jnbk o 43
¥1653 441665 15 ROTA /LAW POINTER + 1
V1654 621637 JMbE# G TAD /EXIT AND WAIT FOk WNFXT
Y1655 2n1h66 LAC RuTH /RESTURE FOINTERS
61656 41665 NAC RUTA
n1657 221665 LACSE KoTA
A1660 na3:27 DAl N TA
V1661 441637 Is# GLTAD /RETURN+1
V1662 621637 Jikw# GETAD /EXIT
/

JEJECT



ICHKR

01663
01664

¥1665
61666
61667
61670
w1671
453672
Vw1673

41674
41675
w1676
v1677
1780
wi7¢e1
A17¢2
41703
w1704
61705
w1706
w1707
w1716
w1711
wl721?2
171
w1714
v1715
41716
wiz717
¥1720
¥1721
w1722

PAGE 26

744010
601644

wR1667
Bn1667
777763
777766
777771
777774
777777

vBevnen
7%7704
201636
041621
122106
202037
#43221
172¢5¢
1062196
202049
¥43224
202041
843223
121573
543267
6€:1675
121692
243213
503247
744029
742220
742020
742020

GOLEFT

/
ROTA
ROTB

RCL
JMP

L +2
L+
LAW
LAW
LAW
LAW
LAw

CNROT
/=LOC. OF FIRST LAW
/LOC, OF FIRST LAW
-15 /ROTATE 12 LEFT FOR 15T DIGIT
-1? /9 LEFT FOR 2ND
-7 /6 LEFT FOR 3RD
-4 /3 LEFT FOR 41H
-1 /NONE FOR STH

/
/ROUTINE TO ACCEPT TEST LIMITS FROM KEYBOARL INPUT

/
SLMTS

7

Lew
LAC
DAC
JMS
LAC
DAC
JMS
JHS
LAC
DAC
LaC
DAC
JMS
SAN
Jik
JMS
LAC
AND

GETAD=-1

LOCAT+4 /RESTORE JUMP«
CRLF /CR,LF

TLMX /TEST LIMITS POINTER
PRNT

PNXT /PRINT "TEST LIMITS"
CRLF /CR,LF

SLMX /C (SLMX)=SLMTS+1
OVER

noNg /RETURN ADDRESS=CKEVR
EXIT

KEYIN /WAIT FOR INPUT

K377

SLMTS+1

LEGAL /SEE IF VALID

CT+4 /ASCIL INPUT

K7 /MASK 15,16 AND 17

RCki RTR: KRTR; RTR

LEJEET
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©vw1723
01724
01725
81726
w1727
41730
91731
¥1732
w1733
¥1734
1735
61736
01737
01740
1741
81742
w1744
¥1744
41745
451746
©¥1747
41750
w1751
61752
17538
61754

PAGE
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043214
121573
54326#¢
741008
6V1613
101573
543267
6N1675
1011602
243213
563247
744720
742424
742720
742020
043215
7777177
wa3216
443210
6011613
203214
74471
343245
343215
740190
611763

CREVR

DAC FIRST1
JMS KEYIN
SAD K254
SKP

JMP QUERY
JMS KEYIN
SAD K377
JMP SLMTS+
JMS LEGAL
LAC CTw4
AND K7
RCK: RTR3

at L AST1
LAan -1
HaAr CTaK
157 CT4K
JME QYUFRY
Latr FI~8T1
[ol¥

Tale K1
Tal LASTL
SAh

Jak NKAS

LEJECT

1

RTR;

RTR

/FIRST TO TEST
/WAIT FOR COMMA

/PRINT QUERY, AND RESTART
/WAIT FOR LAST

/SEE IF vaLID
/ASCII INPUT

/LAST To 1EST

/NO 2ND DIGIT IF NO SKIP
/PRINT QUERY AND KESTART
/FIRST FIELD

/72'S COMPLEMENT
/FIRST 1S >LAST It NFG,

/FIRST IS LUWEST ORDER
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YRR
v-P44
VWze45
v-i46
¢’047

YLy
wrus1
vz6%52
GZG53
Ued54
Wwr’p55
brE%6
Vo257
Ve 6@
0 061
Wro62
WFves
e 64
Vw65
BZWE6
vro67
Vrid7v
wen71
bBr72
v7v73
Jrv74
W75
wep76
wee77
wzi1ev
w161
bwr1e2
872103
vwelu4é
w105

be1e6
ye1@7
v211¢
¥z111
w2112
Be113
ve114

PAGE 30

voprpn
700496
703491
62045
6221143

weoree
777775
143213
443221
223221
741290
622750
242106
503253
543253
682073
wav787
777749
340797
740100
602123
2420764
243264
102143
443213
741089
662451
202196
742320
74223
74202
61257
200797
34325%
602772

napvpn
760215
102443
542113
622106
766212
602110

/

/PRINT ROUTINES FOR MESSAGES

/

/PRINT ONE CHARACTER AND EXIT

/
PCHAR

/

4

TLS

TSt

JMP =1
JMP® PCHAR

/PRINT A STRING AND EXIT,
/

PNXT

MASK

/
/CARRIAGE
/

CRLF

V.

LAW =3

DAC CT24
1S PRNT
LAC#® PRNT
SN4

JMP# PNXT
DAC CRLF
AND K77
SAL K77
JMP CK3
DAC GENRAN
LAW =44
TAN GENRAN
SHA

JMP CRLF-3
XUk ,=-4
XUk K340
JMS PCHAR
1S CT14
SkP

JMP PNXT+1
LAC CRLF
RIR3 RTR: RTR

JMP MASK
LAC GENRAN
TAD K2#4Q
JMP CK3-1

RETURN, LINE FEED

[

LAW 215
JMS PCHAR
SAD ,+2
JrPe CRLF
Law 217
JMP CRLF+2

JEJECT

/CHARACTER COUNTEK
/WORD POINTER+1

/ALL DONF IF o

/EXIT

/SAVE WORU

/MASK 6 BIT CHARACTER
/CHECK IF RUBOUT

/SAVE CHAR
/NEG, = ALPHA
/NUMERIC

/MAKE ALPHA

/PRINT ACS 17-17

/CHECK FOR 3§ CHARACTERS

/GET NFEXT 3 CHAKACTERS
/POSITION NEXT

/PRINT IT

. /MAKE NUMELRIC

/ASCII CR

JEXIT
/LF
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82115
A2116
92117
42120
w121
w7122

672123
4124
w2125
82126
wz127
Bz130
Wz2131
¥we132
¥2133
47134
Be135
w2136
w2137
2149

PAGE
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wearga
760240
102043
443213
602116
622115

uraven
777772
V43213
202106
744010
742010
n42106
74010
573247
343261
102243
443213
602126
622123

/
/PRINT SPACES
/
SPING ?
LAW 2409 /ASC11 SPACE
JMS PCHAR
1S72 CTa4 /COUNTFR
JMP SPING+1
JMPe SPING /EXIT

/
/PRINT SIX DIGIT OCTAL NUMBERS
/

PROCTL 2}
LAWK =6
NDAC CT74 /DIGIT COUNTER
LAC CRLF /0CTAL NUMBER
POSITN RCL: RTL

CAC CRLF

RAL

AnND K7

TADR K264

JMS PCHAR /PRINT

157 CT44

JMP POSITN=-1 /POSTITION NEXT DIGIT
JMP# PROCTL /EXIT

JEJECT
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472141
02142
¥z143
vizr144
ne145
w146
0v147
w2151
urs151
Br152
be153
w7154
w155
62156
¥2157
w2160
velbl
wel62
Vel6d
nr164
Vo165

PAGE
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777704
201103
043385
2003215
543214
61pP215
203165
741100
6vB215
740020
741402
602241
443165
203215
643166
770230
343166
43236
170663
543166
6n2224

/
/CHKR9L - TAFE 3
/

/ROUTINE TO NETERMINE FIELD FOR RELOCATION

/

CMOVE LEM
LAC
NAC
LAC
Sap
JMP
LAC
SPA
JMP
RAR
S#L
JMF
[S#
LaC
nac
Law
Tal
DAC
JMS
SAD
Jmp

LEJECT

ERTBL
ERWRD
LAST1
FIRSTY
RTN1
FLAGS

RTN1

NXTMV
FLAGS
LAST1
INSFLD
-10000
INSFLD
NXLOC
WHERE
INSFLD
SuB1

/LAST TO TEST

Z0ON'T MOVF IF EQUAL
/RETURN

/PRUGKRAM FLAGS

/FORCED MOVE MADE I+ A 1,
/DON'T MOVE

/JLINK = BIT 17

/FIRST MOVE IfF SKIP
/SETUP FOR NEXT MOVt

/SET FLAG FOR 1ST MQUVE
/LAST = NEW CURRENT FIELD

/=4K

/SUBTRACT 4K FROM CURRENT
/NXLOC = DEST'N FOR NEXT TIME,
/AHERE ARE WE NOW

/ALRFADY IN LAST 1 IF EwUAL
/TRY NEXT LOWER
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ur166
w2167
wrl17@
vwr171
¥r172
wr173
w174
4. 175
z176
wey77
vezne

weanl
br2d2
Br203
w204
6z205
W-206
Vw207
Wwr219
wr211
wrs212

wr213
br214
vr215
w:216
vr217
Wre22a
V221
w222
w223

0Wr224
vz222%
vr226
wrez27
©v?2230
w2231
Wr232
vWr2338
wr234
1r235

©v-236
w2237
Wr249

PAGE 33

7604040
563305
602201
223305
543166
602213
443345
203305
541104
741490
602171

201193
Wa3345
208166
43249
11¥663
wa3r’37
543240
618215
20n324¢
60N2460

543214
612236
741204
602222
770080
343166
N43-36
261103
243305

2¢37236
543166
602213
0435166
543214
662166
7740432
3435166
V43236
. 602166

201123
243305
600215

/

/NOW CHECK FOR ERROR RECORDED [N NEW FIELD

/

CKERR LAW
SA(#e
JMP
LACe
SAfl
JMP
157
LAC
Sabh
SKP
Jmp

STMV LaC
nat
LAC
OaC
JMS
NAC
SAD
Jmp
Lac
Jmp

/

/ERROR [N

/

FQUAL SAN
Jmp
SwA
Jub
LAW
Tal
0AC
LAC
nac

=z

SUB1 LAC
SAD
JME
DAt
SAl
JMF
LAV
Tat:
NAC
JMP
ONMVE LAC
nac
JMF

JEJECT

Ew FIELD.,

ERWRD
STMV
ERWRD
INSFLD
EQUAL
ERWRD
ERWRD
ENERR

CKERR+3

FRTBL
ERWRD
INSFLD
NESTN
WHERE
SQURCE
NESTN
RTN1
DESTN
WHWAY+4

TRY NEXT LOWER

FIRST1L
NNMVE

.4
-10008
INSFLD
NXLOC
ERTBL
ERWRD

NXLOC
INSFLD
EQUAL
INSFLD
FIRST1
CKERR
-10000
INSFLD
NXLOC
CKERR

ERTHL
ERWRD
RTN1

/NO ERRORS IF = LAW
Z/INITIALEZE MOVE

/ERROR [N FIELD IF tQUAL
/POINTER + 1

JEND OF TaAHLE IF EQUAL

/RESTORE POINTER
/NEW FlriD

/NEW ANU CURRENT ARE EQUAL

/MOVE PROGRAM

ZDON'T TRY NEXT IF bLQUAL

/1S IT FIELL @

/YEDS

/=4K

/SUBTRACT 4K FROM NbW FILELD
/NEXT NEW FIELD

/RESTORE POINTER

/NEXT NEW FLELD

/1S 1T = CURRENT NEW FIELD
/TRY NEXT LOWER

/NEW NEw FIELOD

/DOES IT = LOWEST FLELD
/CHECK FOR E ROR

/SUBTRACT 4K
/NEW FIELD FOR NEXT PASS

/RESTURE POINTER
/START UVER
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0r241
W2 242
8,243
47244
Wr245
br246
w247
D259
©¢r251
Wy 252
0253
0254
3255
0256
wr2s7

467264
Ve261
Br262
vwr263
wr264
D265
AP266
e 267

A 27
6271
vr272
vr273
w274
wr275
Ww-276
we277

Wed3nn
47301
wr3ne
w3
ur3n4d
03NS
We3né
ne3e7
82311

PAGE
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100663
043237
760000
563305
6N2260
201123
843305
223305
543236
602337
443305
203345
541104
741100
612250

201193
¥43305
203236
543166
662267
543214
62315
543214

602311
b43166
77040%
343166
¥437236
223166
043240
6G24607

203236
543214
612236
77090¢
343236
043236
543166
602331
602246

/ROUTINE TO DETERMINE PROGRAM DEST'N AFTER MAKING ONE MOVE

/
NXTMV

CKNXT

STNXT

SuRe2

JMS
DAC
LAW
SAD=
JMP
LAC
DAC
LaCs
SAL
JMF
15#
LAC
San
SKP
JMP

LAC
Nac
LAC
SAD
Jmp
SAl
JMP
Sal

JME
Dac
Lan
TAD
Dac
LaC
NAC
JimP

LAC
SAl
Jimb
LAw
Tal:
Dac
SAD
JMP
JMP

JEJECT

WHERE
SOURCE

ERWRD
STNXT
ERTBL
FRWRD
FRWRD
NXLOC
suB2

ERWRD
ERWRD
ENERR

CKNXT+5

ERTBL
ERWRD
NxLoc
INSFLD
3
FIRSTY
MVBK
FIRST1

NXTHI
INSFLD
-10200
INSFLD
NXLOC
INSFLD
NESTN
WHWAY +4

NXLOC
FIRST1
NNMVE
-10000
NXLOC
NXLOC
INSFLD
SUR2+1
CKNXT+3

/WHERE [S PROGRAM NOW

/NO ERRORS IF 1ST = LAW

/GET AN ERROR AUDRESS

/ERROR IN NEXT FIELU TRY NEXT

/DONE TAHLE AND NO LRRORS

/RESTURE POINTER
/NEW FIELD
/00ES IT = CURRENT FIELD

/00ES 11 = LOWEST FIFLD

/YES, CLEAR FLAGS AND MOVE
/UOES THE CU RENT ALSO=

/THE LOWEST FIELD,

/YES, SETUP FOR HIGHEST FIELD
/NEW CUKRENT FIELD

/-4K

/NEw NEXT FIELD

/MOVE FROM HERE TO C (DeSTN)

/1S NEXT = FIELD ¥ UR 1ST Ty TEST
/YES, DON'T MQVE

/=4K

/NEW NEXT FIELD

/00eS IT = CURRENT FIELD
/YES
/SEE IF ERROUR IN NEW FIELD
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6311 203215 NXTHI LAC LASTY /LAST TO TEST
vwe312 5¢3277 AND K78K
wz313 043236 NAC NXLOC /LAST = NEXT FIELD
b7314 6R2246 JMP CKNXT+3 /CHECK FOR E ROR
/
¥72315 109663 MVRK JMS WHERE
n»316 naz3?37 NDAC SOURCE
we317 203236 LAC NXLOC
0v2320 ¥43166 NAC INSFLD
wr321 043240 NAC DESTN
Wr322 143165 N#M FLAGS
0323 612460 JMP WHWAY +4
/
/ROUTINE TO RELUCATE 4K FIELDS
/
vr324 7¢7742 MOVE EEM™
V325 142675 NeM LOCER
w7326 77%¢0R LAW -10000
0’327 43210 DAC CT4K
6838 203240 LAC DESTN
we33t B43241 DAC MOVED /MOVE FROM HERE
w332 203237 LAC SOURCE
42333 643242 NAC MOVES /70 HERE
Ar 334 223242 MVRTN LACS MOVES /GET UNE FROM THIS FIELD
42335 ¥43203 NAC TNUM /SAVFE
We336 503383 AND K780K /MASK 0P CODE BITS
wr337 243323 XUk K7UdK
349 741240 Swi /0P CODE 1S 7X IF ¥
w341 602364 JMP NPRAT /DON'T MODIFY 1T
g. 342 203223 LaC TNUM
Ve 343 243273 ¥k K12K /MODIFY RY 1 000
G344 162544 JrisS FT19L
N 345 A63241 MVOPR DAC# ¥OVED /PLACE IN NEW 4K FlelLu
wed46 223241 LACH MOVED
67347 243273 XUk R10K /RESTORE 8IT 5
4358 563242 Sal# MOVES /COMPARE
351 6162354 JMpP W +3 /0K
br352 243273 YOor K10K /PRINT ERROR
We 3B 102644 NE MVERR
22354 44321 1s# CT4K
0z35% 203203 LAC TNUM
3,356 542757 SAl DLMT /¢ (DLMT) = 752525
0r357 612374 JMP MVCST /MOVF CONSTANT TABLES
Ve 360 443242 154 MOVES
Dr561 443241 154 MOVED /SHUULD NEVER SKIP
he362 612334 JMp MVRTN
Wr363 740049 E2 HLT /SHUULD NEVER GET HERE
/

JEJECT



9CHKR

vr364
672365
12366
20367
0w’370
V2371
We372
iz 873

ne374
vie375
br 376
he377
67409
b4l
vrae2
Ved4¢i3
e 404
G405
N-406
L 407

Ar41¢
£7411
Wr412
6-413
w414
br415
Vv 416
vr417
b-420
vr421
47422
V423
Wra424

PAGE
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203293
102544
963241
223241
563242
6¢2354
172644
602354

443242
443241
223242
1¢2544
663241
223241
563242
741600
142644
443210
602374
182620

293243
503272
243249
043243
203244
503272
243240
843244
262422
503273
7402070
623743
6235244

OPRAT

MVCST

LAC
JMS
DAC»
LAC*
SAD#»
JMP
JMS
JMP

1S#¢
1S4
LAC#
JMS
DAC#
LAC#
Sah#
SKP
JMS
152
Jmp
JMS

LAC
AND
XOR
DAC
LAC
AND
X0k
nac
LAC
AND
S£A
NE 23
JMP #

LEJECT

TNUM
RT19L
MOVED
MOVED
MOVES
E2-7
MVERR
E2~7

MOVES
MOVED
MOVES
RT19L
MOVED
MOVED
MOVES

MVERR
CT4K
MVCST
ENOT

BGNLO
7777
NESTN
RGNLO
BGNHI
K7777
DESTN
BGNHI

K10K

AGNLO
RGNHI

/O0PERATE INST,
/ROTATE 19 LEFT
/DEPOSIT NEW FIELD

/COMPARE

/0K
/PRINT ERROR

/MOVFD ALL 4K WHEN OSKIP
/MAKE CERTAIN IT MOVED
/JMP RTNL IN LO 4K

/PUT FIELD # ON RTN1 ADR,
/JMP RTN1 IN HI 4K

177777
/PUT FltLu# ON KTN1 ADR,

/TEST BIT 5
/HT 4K 70 LO 4K
/L0 4K TO HI 4K
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/
/ROUTINE TO FORCE MOVE THE PROGRAM, DESTINATION
/FIELD# MUST BE TYPED IN BY THE OPERATOR (@-7 OCTAL),

/
w425 203391 FCOMV LAC K4868K
V426 748001 CMA
427 503165 AND FLAGS
vwz430 243301 XOR K400K /SET BIT ¥ FOR FCDMV FLAG
w7431 443165 DAC FLAGS
wer432 201183 LAC ERTBL
W-433 043305 NacC ERWRD /RESTORE TABLE POINTER
0434 707704 LEM
%7435 102557 JMS GOTO /PRINT GO TO FIELD
/
/CHECK FOR EFROR IN NEW FIELD
/
0r436 760080 CKFCD LAW
w-437 563335 SAD= ERWRD /NO ERRORS [F 1ST = LAW
V440 onz2454 JMF WHWAY /SEE WHERE TO GO
heddq 223305 LAC# ERHWRR
w442 543240 SAD DESTN /D0ES ERRQOR = NEW FIELD
¥7443 672451 JMP XPRT /YES, PRINT MESSAGE
u-444 443325 157 ERWRD /POINTER*1
V- 445 203305 LAC ERWRD
Viz446 541104 SAL ENERR /SEt IF END OF TABLE
W.447 62452 JMP «+3 /DONE AND NO ERRORS
WedSy 602441 JMP CKFCD+3
V451 102535 XPRT JMS PRSEL /PRINT ERROR IN SELECTED 4K
/
wr452 2v1123 LAC ERTBL
wr453 ©wa33as NAC ERWRD
¥r454 213240 WHWAY LAC DESTN /NEwW FIELD
w455 243237 SAl SOURCE /00ES 11 EQUAL PRESENT
27456 613215 JiMP RTN1
07457 N43166 DAL INSFLD /NEW CURRENT FIELD
Y 503273 AND K10K /MASK BIT 5
Wedb1l 740200 S#A /TEST BIT 5
w2462 602470 JMP . t6 JDEST'N IS TO HI 4K
L7463 1020663 JMS WHERE /WHERE 1S PROGRAM
2464 533273 AN K10K /MASK BIT 5
Nr465 743200 SéA /TEST RIT 5
67466 612324 JHP MOVE /MOVFE FKOM HI 4K TO LO 4K
Vw467 612474 JmpP MSAME /MOVE LO 4K TO LO 4K
nea7e 120663 JIMS WHERFE /WHERE IS PROGRAM
w471 503273 AND K1@0K /MASK BIT 5
Be472 741200 SN /TEST BIT 5
we473 602324 JMP MOVE /MOVE LU 4K TO HI 4K
/

JEJECT
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/
/ROUTINE TO MOVE ONE 4K TO SAME 4K
/
0474 707702 MSAME EEM
02475 142675 N£M LOCER
07476 770080 LAW ~10000 /-4K
w2477 043217 DAC CT4K /4K COUNTER
07500 203240 LAC DESTN
82501 943241 NAC MOVED /MOVE FHOM HERE
Wr5G2 203237 LAC SOURCE
27563 043242 DAC MOVES /T0 HERE
47504 223242 MOSOM LACe MOVES
w55 122544 JMS RT19L
42506 063241 DAC» MOVED
wis5a7 223241 LAGCS MOVED
0v51¢ 563242 SAD® MOVES
4e511 741000 SKP
We512 142644 JMS MVERR
GB2513 443242 1S MOVES
¥r514 - 443241 1S# MOVEN
4¢515 4432106 1s# CcTaK /MOVE ENTIRE 4K
¥:516 602504 . JMP MOSOM
/
¥’517 182620 JMS ENOT
47520 283243 LAC RGNLO /JMP RTN1 IN LO 4K
¥:521 513272 AND K7777
6522 243249 XQR NESTN /PUT FIELLD# ON ADR,
6523 243243 NAC BGNLO
045524 263744 LAC BGNH1
80525 503272 ' ANT K7777
42526 243240 XOR NESTN /PUT FleLU # ON AUR,
Y527 643244 DAC HGNHI /JMP RNT1 IN HI 4K
85539 20253 LAC .
80531 513273 AN K108K /TEST BIT 5
9,532 748290 S£A
w533 623244 JMP# RGNHI ZEXIT FROM HI TO HI
vr534 623243 JMPa RGNLO JEXIT FHROM LO TO LO
/

JEJECT
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/
/PRINT ERROR [N SELECTED 4K
GrH35 00nE0a ?RSEL 6
42536 102106 JHS CRLF /CR,LF
92537 202756 LAC ERSEL /TEXT POINTER
w540 043221 DAC PRNT
We541 162059 JHS PNXT /PRINT
0:542 162106 JHs ORLF
0543 622425 JnF FCOMV /WATT FUR ANOTHER CHOICE
/
/ROTATE INSTRUCTION 19 LEFT HEFORE MOVING
/
ur544 weEpNea RT19L [
0rH45 744080 CLL JLINK =
4:546 245283 naC TNUM /SAVE
Wy 547 777767 LA -11 /=9 DECIMAL
92550 243213 DAC cT04 /SHIFT COUNT
wr551 203293 LAE TNUM /INSTRUCTHON
0552 740410 RAL
$2558 742010 , RTL
0554 443213 154 CTas
0s555 612553 JHE -2
02556 672544 Jups RT19L
/

JEJECT
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ve557
6560
¥r7561
3562
0563
w564
60565
6566
e567
4570
ur571
¥:572
be573
Beb74
wr575
92576
e 577
W60
V7601
V=602

Breed
brb604

ur; 605
606
e 6n7
614
yr611
b4r612
We613
we614
vz 615

Wr616
w617

PAGE
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(22101
750004
503252
741299
6¢2575
142126
212616
043221
102050
750434
573252
740200
602572
1621086
102136
20ne2617
043721
102v50
161573
543257

6022637
7404120

742v 20
742020
742920
568277
V43240
178663
043237
1721066
622557

13153
283145

/

/KEYBOARD ROUTINE FOR FORCED RELOCATION

/
GOTO

NOSW

PTWLYV
GOFL
/

4

LAS
AND
SNA
JMP
JMs
LAC
NAC
JMS
LAS
AND
SéA
JMP
JMS
JMS
LAC
DAC
JMS
JMS
SAD

JMP
RAR
RTk;
AN
DAC
JMS
DAC
JMS
JMP &

PUT12
GUFLD

JEJECT

K49

NOSW
CRLF
PTWLV
PRNT
PNXT

K4p

=3
CRLF
CRLF
GOFL
PRNT
PNXT
KEYIN
K215

CFLG

RTR:

K70AK
NESTN
WHERE
SOURCE
CRLF
GOTO

RTR

/READ ACS

/CHECK BIT 12
/EQUALS @
/CR,LF

/TEXT POINTER

/PRINT PUT ACS 12 ON A ¥

/WALIT FUR THE @
/CR,LF X 2
/TEXT POINTER

/PRINT GO TO FIELD -

/WAIT FOR INPUT

/A CR = NO FORCED MOVE

/AND RESUME AUTO RELOCATE
/CLEAR THE FORCED MOVE FLAG

/NOT = KO OR CR, SO IV
/MUST Bt A NUMBER

/MASK 3,4 AND S
/NFw FleLy

/WHERE ARE WE NOW
/CURRENT FIELD
/CR, LF

/CHECK FOR £ ROR

/PUT ACS 12 ON A ¥
/G0 TO FIeLD ~
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0We620 2neRan ENOT [
ne621 2082675 LAC LOCER
e 622 741289 Siva /NO ERRORS IF @
0,623 622629 JMP# ENOT JENTER NEW FIELD
/
dgr 624 747704 LEM
0625 142675 DéM LOCER
Ne 626 112126 JMS CRLF /CR,LF
V627 202705 LaC NERN /JTEXT PUINTER
#6340 043221 DAC PRNT
8- 631 112059 JMs PNXT /PRINT NO MORE ERRORS
w632 102106 JMS CRLF /CR,LF
V633 2703165 LAC FLAGS
47634 74110% SPA /ACS © A 1 = FORCLD MOVE
w635 612425 JMP FCDMV /WAIT FUR ANOTHER CHOICE
e 636 62260 JP STNXT /TRY NEXT FIELD LUWER
/
Vir 6387 203391 CFLG Lati K409 0K
Be 641 7400691 cmea
641 513165 AND FLAGS /CLEAR THe FORCED MUVE FLAG
br642 843165 Nac FLAGS
ar643 603215 Jmp RTN1 /STARY UVER
/

JEJECT
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ne6dd
V645
V646
V647
47650
wr651
br652
37653
7654
Je 655
o656
e éh7
Grobi
vrb61
Lr662
Yeb6S
w664
V- 665

v bbb
V667
s 679
Lv671
Sr672
V673
U674

Wwz67%
V676
Br077
N T
bdr 79001
Ar7u2
BL703

Ge7v4
Ve 705
Ve7006

He7v?
Br71d
Wwe711
Ne712
ar713
wel14

PAGE
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W0phon
7407704
043216
203241
843217
223247
04322@
2062715
7412237
172715
2¢2675
741209
1722675
212706
41055
102106
777766
6V17 32

201133
641055
754094
741198¢
103667
707782
622644

QEYApe
162196
212704
8437221
1vn275¢
172136
622675

vwA3es7
BA3171
622666

vhRraY
122196
764277
1520143
12106
622707

MVERR

LOCER

RELOC
NERN
JMPJ3

wOTIS

14
LEM
NAC
LAC
DAC
LAMS
GAC
LAC
SNA
JMS
LAC
SNa
JMS
LAC
DAC
JMS
LAW
JMP

LAC
DAC
LAS
SPA
JiMS
EEM
JMP e

»
JMS
LAC
DAC
JMS
ams
JMP s

PROR
NUMO
JmMp

JMS
LAw
JMS
JMS
JMP#

JEJECT

BAD1
MOVED
O0CADR
MOVES
G0oD1
PHOR

PHDR
LOCER

LOCER
JMP3
INDY
CRLF
-12
STER

STER+1
INDY

HALT

MVERR

CRLF
RELUC
PRNT
PNXT
CRLF
LOCER

LOCER-7

CRLF
277
PCHAR
CRLF
WOTIS

/SAVE INCORRECT INSYRUCTION

/F1ELD AND A DRESS
/SAVE

/CORREC1 INSTRUCTION
/SAVE

/DON'T MRINT [F 1
/PRINT PROGRAM RELOCATION

/JMP LOCER=3

/=14 DECIMAL
/PRINT INFO

/EQUALS JMS SPING

/EXIT

/CRsLF
/TEXT PUINTER

/PRINT PRUOGRAM RELOCATIUN
/CR,LF X 2
JEXIT AND PRINT THE ERRUR

/RETURN FROM PRINT ERROK

/CR,LF
/QUERY MARK
/PRINT
/CR,LF
7EXIT

FRRUR

ERRUR
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0715
ne716
w717
b8r720
2721
vr722
¥e723
bwr724
be725
vr726
we727
V739
br731
W2732
Be733
Vw734
V735
62736
We737
we740
Wr741
Wwr742
V7743

vr744
6r745
vr746
V747
ar 759

v7751
nr7se
we753
bw2754
b7 755
37756

we757

PAGE

43

LLTLY)
102106
202751
843221
162050
102744
292752
043221
102050
112744
202753
n43221
1729450
102744
202754
243221
182050
102744
202755
n43221
102050
112126
622715

waunav
777773
v43213
112115
622744

wn276¢
w2764
w2771
wa2775
IR 1)
na3aie

752525

/

/HEADER ROUTINE

/
PHDR

CLMN

TSTX
ADRXA
GDATX
BDATX
PCWX
FRSEL

NLMT

4

JMS CRLF

LAC TSTX

DAC PRNT

JMS PNXT

JMS CLMN

LAC ADRXA
DAC PRNT

JMS PNXT

JMS CLMN

LAC GDATX
NDAC PRNT

JMS PNXT

JMS CLMN

LAC BDATX
NAC PRNT

JMS PNXT

JMS CLMN

LAC PCWX

NAC PRNT

JMS PNXT

JMS CRLF

JMP# PHDR

#

LAW =5
NAC CT74
JMS SPING
JMP# CLMN

TST
ADR
GUAT
BOAT
PUWR
SLTER

752525

JEJECT

/CR,LF
/POINTER FOR "TEST"

/PRINT TEST
/SPACE 5
/"0CTAL AULR,"™

/SPACE S
/"Goob"

/SPACE 5
/"BAD"

/SPACE 5
/"PAT,CONTROL WORL"™

/CR, LF
/DONE

/SPACE

/POINTEK FOR "TEST"
/"0CTAL AUR,"
/"GooD"

/“BAD"
/"PAT,CONTROL WORU
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/
/CONSTANTS FOR PRINT ROUTINE TEXTS, PACKED
/3 CHARACTERS PER WORD,

/
/NTEST"
w760 ve276W TST .
o761 230524 25¢524; 7777245 @
wr762 777724
wr763 pgBrRn
/
we764 VR2764 ADR .
6765 2483317 240317 401401; 2204013 @
Wr766 401491
00767 220421
w176 Bearen
/
we771 602771 GDAT .
32772 171707 1717075 777704; @
vwe773 777724
w774 WeARNN
/
o779 on2775 BOAT .
©, 776 V4142 nauiLng; n
w777 WA
/
PRI VN3Ee0 PCHWkK .
drdn 248129 24v12v; 171340; 2224163 401417
BABH2 17034k
V3003 222416
dive4 4n1417
PRI 221727 221727 777704; B
PRVLT 777724 .
biun7 BAYr G
/
B3IPLE va3zin SLTER .
U011 2227205 2222455 4622175 4016113 140523
h8012 402217
03013 401611
D3014 149523
¥iv1s5 244395 241M3vh; 40B405; B511063 770414
w5616 400405
URVEWS ¥51106
63026 770414
438021 A00ApR @
/
038022 V322 TSTNR .
03IN23 230524 234524; 774024; 0B
VW3Y24 774024
63025 Genen
/
63026 wRA3N26 FADR1 .
v3v27 221106 22110063 402423; 2204013 777740
W3IB3A 4462423
23931 220401

nwip32 777740



ICHKR

43033

TR/ N
n3e35
bv3i036
w3837
vipan

FRYXEL
03042
RV
Bee4a4d
AE0na5

4046
bw3v47
BiAsY
83851
W3ivs52
wies3d
vu3B54
0*055
W56

03057
43060
W3661
362
b2063
vwidea
VIB65
V5066
63067
3070

w371
v3v72
03073
Vw374
b3v75
w3e76
vwinz7

PAGE

45
voRNAn

ne3n3a
230114
214024
402204
yeeoven

W34
282523
w52220
402323
noenne

yo3v46
2710401
231140
112740
1119224
204616
©w71722
158122
P

ve3nas7
172220
412207
224415
171425
244103
161711
220540
221722
K1

wu3a71
411716
2721715
W54045
172722
772322
nARnav

LADR1

SUPR

/
OVRLAP

PROR

NOMO

231114;

5”25?&;

220401 ;

204U16;

1722243

24v1438;

4417103

7723223

JEJECT

014024;

0522290;

2311403

n71722;

012207

1617113

221715;

4092204

402323;

112740;

1501223

224015

220540;

054805;

111624

2

171405

221722

172222



9CHKR

43100
w3121
w3102
63103
33104
3105
w3106
wi1n7
w3110

wii11
H3112
(3113
w3114
Vw3115
vw3116

wiily
22120
03121
03122
w3123

03124
83125
05126
83127

83130
45131
43132
BX133

¥3134
23135
V3136
Vw3137
67149
Ws141
13142
¥v35143
v3144

¥3145

©v3146
¥3147
43150
83151
03152

¥3153
03154
83155
83156

PAGE

46

083190
172220
812207
114015
1140123
264016
140511
774704
00BBAN

?03111
230524
144024
111511
772324
dOBHPN

N3117
240523
402025
230341
naguen

¥A3124
221106
402423
VApnae

603132
230114
774224
weRnan

003134
112722¢
402416
242517
114223
111¢16
241102
772485
4920092

V83145
401787
401724
051106
400414
QoBNRR

003153
242520
030140
614023

PROIS

/
TSLM

STACS

FRST
LSTA

PTO1l

/
GOFLD

PUT12

1722203

h64016;

231524

54?526;

2211263

2841143

1122243

111616

491707,

.

242520

012207;

140511

144024;

492025;

402423;

774924;

402416;

241102;

401724;

P3v140;

1140153

774004;

1115113

2303813

242517

7704045;

n5110463

6140231}

114023

4

772324

114028

400414

174062
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w3157
V2160
02161
vwi162

47

174062
214716
776240
200uvBn

N14016;

LEJECT

776048;

[’}



JCHKR

43163

nii164
w165
WE166
Vi167
wi170
63171
Wwx172
B3173
w174
w3175
vE176
V177
Ry’
o201
nwiz2ee
w203
bE204
wa265

wr206
wr2e7
03210
vb3211
w3212
vs213
V214
V3215
83216
03217
0322
p3221
vwiz222
¥3223
wiz224
63225
04226
03227
w23
vwe23l
Br232
0i233
13234
niz23s
Vw5236
Vw3237
n3240
V3241
63242
03243
niza4

PAGE

48

777770

Daanen
Voonan
anatan
vaange
DoV an
a00ean
WAV BN
a37792
¥e1774
037701
vr1775
bweanan
a1
6AV AN
bvOvan
vV
paaran
WeRvien

yeannn
vrBRYwY
nagven
vhovan
oo en
QAP0
A2 1414
BHRLwn
BEpuan
VAanen
WABBan
BayAn
Wrgudn
waunan
LNenaa
wearane
envvran
nhuvign
veerar
AR ¢
noaepe
200000
wagnen
777777
diipvian
bz
BRPIR
B0V n
ueaaawe
povw215
818215

/STORAGE
/
SIXT4

NOPRNT
FLAGS
INSFLY
LAST
MCWA
PCW
CNTRL
PCWA
PCWH
PCWC
PCWU
FATK
PATG
FATWD
PATN
TNUM
LWR
UPR

MEMANR
SVADR
CT4K
CT1e6
cT128
CTo4
FIRST1
LAST1
BAD1
OCADR
G00D1
PRNT
ADRCw
EXIT
OVER
ADRA
ADRB
NROTA
LTST
TTYW
TTYX
TTYY
SCHW
BITSUP
NXLOC
SOURCE
DESTN
MOVED
MOVES
EGNLD
RGNHI

AND CONSTANT REGISTERS

LAW =19 /COUNTS 64 PASSES BETW EN
/ERROR PRINT SUPPRESSION,
@ /INDICATES END UF ERROR PRINT=DUTS
7 /SAVES SUBROUTINE FLAGS
? /CURRENT FIELD WITH PROGRAM
¢ JLAST FIFLD WITH UATA ERROR
% /SAVES AC> SETTINGS
[ /CURRENT PAT,CONTKROL WORDS
[ /SAME AS PCw
n$77vd /CONTROL WORD FUR TEST 1
nu1774 /FOR TEST 2
#387701 /FOR TEST 3
061775 /FOR TFST 4
" /ROTATES CONTROL wORD
" /SAVES GOOD DATA DURING READ
% /SAME AS PATG HUT HAS SUPPRESSED BITS
" /HAS CONTROL WORD TQ ROTATE
a /ASCI1 TEST NUMBER
4 /LWR WILL = © DR 100
v JUPR WILL = 18# OK 300, LWR

/AND UPR USED Tu UFFSET PATTERNS
/ADDRESS COUNTEKR

/FIELD COUNTER

/4K COUNTER

/COUNTS 16 ROTATES

/COUNTS 128 LUCATIONS

JUTILITY COUNTFR

/FIRST FIELL IO TEST

/LAST FIELD TU TEST

/SAVES BAU DATA

/SAVES FAILING OCTAL A DRESS
/G00D DATA

/POINTER +0K PRINT ROUTINES
/PARTIAL ADDRESS wORD

/T0 DISMISS

/POINTER TOD START OF SUHROUTINES
/1ST ADR, FROM KEYBOARD INPUT
/LAST ADR, FRUM KLYBOARD [NPUT
/ROTATE CUUNTER

/LAST ADR, FOR SCUPE L OPS

1 /TTYW THRU YY USEU FOR KEYBUARD
a /INPUT BIT SUPPRESSION

S NS TISS

IR IR

ARSI S ST

1 /TEMP STOKAGE OF SUPPRFSSED BITS
LAk -1 /EACH SUPPRESSED BIT = ¥

4 /NEXT FIFLD TO MOVE INTO

0 /FIELD TO MOVE FRUM

“ /FIELL TO MOVE TO

4 /ADDRESS COUNTFR FOR MOVING

& /SAVE AS MOVFUL

RN /EXIT ADR, TO A LU 4K FIELD
RIN1+14400 /EXIT ADR, TO A HI 4K FIELD
JEJECT



JCHKR

WX245
Vw3246
w3247
83252
n3251
V2252
83253
83254
63255
63256
w257
wizee
03261
W3262
03263
vi264
wiz265
B38266
V2267
45276
48271
B2272
43273
3274
85275
33276
42277
4300
w33el
BIJe2
Bi3N3
AX3N4g
V3305
LI3N6
B5307
w3319
W3311
433812
03313
435314
43315
Wwi316
U317
B35324
A2321
w2322
NRY]
42324
02325
85326
43527
33339

PAGE

49

209701
0oene2
800707
ocpeo1a
BaRn24
vBBYV4Y
wuanz7
¥00109
venron
Q08212
¥0v215
veRA?254
hwav269
rp264
a0n27¢
any3an
wav331
Va3 7¢
vno377
VeEAP0
AB42Q0
w7777
a1au@¢
217777
020009
D40287
708080
474000
400709
577777
7089207
777700
¥N3336
7648000
760004
7602001
760180
76807
7600k
760v90
768007
123456
654321
361416
855363
546060
243135
762572
453237
150214
PLY7AP
a1

009201

K1

k2

K7
K10
K28
Ka4n
K77
K100
K200
K212
K215
K254
K269
K264
K278
K300
K331
K370
K377
K410
K4K
K7777
K19K
K17S
K20K
K48K
K70K
K74K
K4uiK
K577
K700K
MAXERR
ERWRD

RANCON
KANTRL

RANSAV

1

2

7

19

29

49

77

1900
a'd%
217
215
254
260
264
27¢
K114
331
37w
577

LY 1%
41149
7777
10000
17777
2urun
44240
TVirdn
74780
44V 000
577777
7ulk g
LAN =119
Lt
LAk
LAw
LAw
LAw
LAw
LAk
LAW
LAw
1234506
654371
361416
noH863
546060
243035
762572
453237
19¥1214
14

2]

JEND BEGIN
NO ELRRIOR LINFS



JCHKR

ADK
ADHA
ADKB
ADHCHW
ADICX
ADRXA
Apn]
ADR1P
AQ~2
AU 2P
ADXR
ADIR
ADzR
AGAIN
ALUK
BALL
d0AT
30aTX
SEUVIN
“GHI
SGALO
31 TSUP
UBANK
CBOGTH
CFLG
Kt KRR
cKECN
CKLST
CKAXT
CK16
UK S
uLMN
CLUF
GLUN
cLCOP
LLSF
UMUVE
UNKOT
CNTRL
UREAD
UREVR
CRLF
uT44
L1128
LTle
LT4K
[y )
UJESTN
JEST
SLMT
LT
UNYVE
JUALL
JOERR
Jong

PAGE

82764
83225
V3226
83222
B20V23
v2752
01142
¥2833
1216
p2034
v2026
bw2v24
wrve7
¥1447
w1776
03216
w2775
02754
wR2ne
n3z244
V3243
03235
AN63I3
¥1511
42637
32166
w2436
vw138e2
02243
"ns47
02073
02744
J008R4
702044
o6
7404601
w2141
21644
w3172
vNaza
81745
neiLee
V3213
A3212
n3211
03210
wvbo72
hn3249
w1172
Vw2757
Vw1244
¥W2236
RYR
B1vu7
w2425

59



JCHKR

uoinN2
JOind
UREAD
ENERR
ENCT
ENTBL
[Athg
LOT
LOTA
LQUAL
ERRXOR
LRRTN
cRSEL
LRIBL
ERARD
EXAM2
EXAM3
LXAM4
eXIT
eXTST
te

F AR
FAUR1
Fcnmy
FIRSTL
FLAGS
FRST
GDAT
GUATX
GENPAT
DENRAN
GETAD
GOFL
GOFLD
GOLEFT
0CD1
w0710
HALT
ENLY
INSFLD
JMP
JMP 1
JMP2
JMF3
KEYIN
AR
KSF
KYHRD
K1
K1v:
R1VK
K120
K178
K2
K¢

PAGE

02039
©B2v41
Bao64
01104
82629
PB736
p15724
w1516
¥1532
82213
098740
aAns39
82756
uilvs
B3315
vB274
Vosnd
nasn4
03223
be27v
82363
31161
n3026
42425
¥3214
83165
83124
w2771
82753
pa415
wa707
21637
b2617
23145
V1663
83220
82557
0667
41055
23166
31346
ap576
80573
22706
#1573
7008312
780301
81106
83245
P3252
83273
83254
83274
#3246
83251

51
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K24K 03275
K270 93255
K212 93256
K215 03257
K254 03260
K260 33261
K264 B3262
K270 B3263
K379 63264
381 83265
"379 83266
KS$77 83267
4K 03271
R4y 83252
K4vK u3276
K4/9 83270
K4v. QK 83301
577 23302
7 43247
K7 /LK v3277
K7708K ¥3303
K74K 3338
K77 03253
K7777 w3272
LACR ¥1233
LARY 413434
LAST 03167
LAST1 03215
LEGAL 01602
LOCAT 81615
LOCER w2675
LSTA ¥3130
LYST 83230
Lwh n3204
MASK V2057
AAXERR 23504
G WA #3170
MEMADK 83206
“M0SOM w2504
A0VE 2324
AQVED w3241
“M0vVES 03242
1S AME B2474
AVHK b¥2315
4VCST #2374
MVERPR 2644
MVOPR h2345
MAVRTN 23534
NERN B2725
NETWK n3738
NOMO 43671
NOMOR Pn642
JOPRNT B3164
NUSW ¥2s75

VROTA 83227



JYChKR

NUMB
NXLOC
NXTBNK
NXTH]
NXTMV
UCADR
UKAS
DPKAT
JVER
UVRLAP
UVRLP
PASSC
PATG
PATN
PATR
PATWD
PCF

POSTITN
PRNT
PRGCTL
PROG
PROIS
PROR
PRSEL
PSA
PSy
PSF
PTC
PTG
PTaLV
rUT12
JUERY
RANCON
RANDE X
RANSAV
RANTAD
RANTBL
HCF
tCMA
RCOMP
READ
RELOC
RLOOP
HOTA

PAGE

#1546
83236
0v0653
02311
92241
¥3217
B1763
n2364
v3224
V3646
92035
0621
832010
93202
03177
¥32v1
70n2n2
¥r2uv43
¥3171
w3173
03174
#3175
¥3176
03400
82755
92715
¥2836
32050
w2127
¥3221
¥2123
w1414
B3100
034657
weoL 35

53

700204

700244
700271
41105
83134
n2616
43153
916138
33316
20735
n3330
725
83317
709122
vBb14
aps77
4463
¥27v4
80503
¥1665



YCHKR

ROT8B
ROTOR
RRH
RS A
RS
RSCNT
h12
tSTQOR
RT1
<T19L
SCF1
oC W
SETAC
SETue
SETX
BRIV
>1~1
SIve
aIM3
SIM4
SIXT4
SLMTS
SLitX
SLTER
3QURCE
SPING
5TACS
STALL
oTER
STLP
5TMY
STAXT
STHVF K
ST3CP
SIVEEY
sU»2
SUPBIT
SUFR
SUFX
SUFXA
SVADR
DW
Shi
SW2
TeLTOr
ICF
fLex
TLs
TNUM
1SF
TSLM
TSAX
8T
ITSTN
TSTNO

PAGE 54 .

V1666
21506
7or112
700104
790144
vna75
w8101
vwns557
215
w2544
41404
w3234
yruaue
34n6?74
2442
w1344
b1360
313872
w1374
¥1376
n3163
w1674
vw204u
Bw3viy
V3237
w2115
w3117
unoe76
wi1n3e
y127e
¥22ut
22260
B246
#1411
w2224
B250w
¥1431
W3wval
v2u31
vw2use
083207
¥1vuv3
w775
wn76s
we737
740402
w2037
730406
Vw3213
700441
w3111
w2822
42769
w1137
w1119
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TSTNR 03822
TSTX 82751
T§T1 we3zz
IsT2 WA340
TST3 an351
TST4 nes62
TTYW 03231
TTYX 43232
ITyy 83233
UpPR V3205
AHERE w663
AHWAY 82454
WLOOP 20433
nOTIS w2707
XPHT ¥2451

ZeR0 11542
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HEGIN ne20y
RTNT 08215
STCVER an246
eXTST w279
EXAMD2 pe274
EXAM3 vwe3gy
EXAM4 AN3neg
UOALL o323
TsT1 V03?27
15712 va34y
Is13 pA3s51
IST4 Bnse2
VE TWK nn373
CRE AD Vr404
GEAPAT 20415
NLCOP wR433
READ 0VNas3
SRSCNT V475
RLCOP A0S0 3
RCMA - ¥Bb14
ERNTN 0530
CK16 9547
RSTOR Qv557
JREAD aes64
C18 wes72
JME2 40573
JMP1 aN576
RCOMP wns77
CLUOP o6
PASSC 621
SETU1L We624
LBANK 46633
NO™OR BE642
VX TBNK unes$
AHERE BN663
AALT Nroé67
STaLL w676
GENRAN we707
RANT AL 30725
RANDF X Wn735
eNTHL sN736
TsLTOP D137
ERXOK 30749
SWe V0763
SW1 we775
SW¢ 410938
UOERR ¥1vn7
>TeR 81032
INCY B1B55
cRTBL 21103
= NERR B1104
PTG 01165
KY~RD 81106
ITSTNO vi119

ISTN 01137
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ADR1 91142
FAUR ¥1161
JFST 01172
ADH2 31216
LALR ¥1233
uLsST B1244
STLP R127v
UKLST w1802
CBCTH w1311
ERRaV 01344
JME 91346
SIM1 V1361
SIv2 13872
S[73 w1374
31v4 ¥1376
SCP1 V1400
S5TSCP h1411
PRUG 1414
SUPHIT V1431
AGAIN 31447
ROTOR B1506
LOT 1516
[N} w1524
LOTA 11538
ZERO w1542
NUMB n1546
KEYIN w1573
LEGAL V1612
SUFRY v1613
LOCAT Vw1615
e TAD ¥i1637
UNROT 01644
GOLEF I 41663
ROTA V1665
*oTB N10666
SLMTS A1674
wREVR 01745
JUKAS V1763
ALUK 01776
SeTAC B2vwn2
TSNX Y2uv22
APRX 2023
ADLR B2v24
UON1 32825
ADXR ¥w2u2e
ALZR vwove7
JON2 V203v
SUPX neuv3i
SUPXA 02032
ADH1P B2v33
ADKR2P V2uv34
JVRLP 02835
PISIN #2836
TLMX 2037

SLMX ¥2v49
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JON3 A2b41
SETX ¥2942
PCHAR B2043
PNXT B2v59
“4ASK @20%7
CK$ ¥2073
GRLF a21u6
5PING $¥2115
PRUCTL 02123
POSTTN w2127
UMUVE v2141
UKERR 02166
STMyY 02201
cQUAL 32213
=IVER | n2224
INMVE n2236
NXTMY w2241
CKNXT v2243
STAXT N2260
SyUH2 v23ng
VXTHIT B2311
AV K w2315
10VE wes24
MVHTN vr334
AVIIPR bv2345
(4 32563
JP~AT #2364
VCST 82374
FCiMY BWo425
CKFCN 82436
APRT Vw2451
WHNAY Vw2454
1S AMF w2474
M0S0OM Wwrhn4
PRSEL 2545
*T19L Wweov44
s0T0 97557
{05 W A2h7%
PTWLY 02616
SUFL B2617
ENGT B262u
UFLG 02637
AVERR V2644
LOCER 82675
RELOC Q2704
BN w2705
JMP 3 w2716
A0TIS w2707
PHUR 02715
CLMN ©v2744
FSTx 02751
ADHXA w752
eDATX 82753
3DATX 2754

PCiX w2755



YCHKR

tRSEL
OLMT
TSt
ADR
GDAT
BDAT
PCWR
SLTER
ISTNR
FAIR]
LADR1
SUFR
JVHLAP
PROR
~NOM0
PRUIS
ISILM
>TACS
FRST
LSTA
PTO]
SOFLD
PUT12
5IXT4
NOPRNT
FLAGS
INSFLU
LAST
iCwA
PCw
UNTRL
PCrA
PCAB
PCWC
PCWwD
PATR
PATG
PATWD
PATN
INUM
LWk
I
AEMADR
SVADR
CT4K
CT16
uT128
uTv 4
FInST1
LAST1
$AC1
JCADR
v0CD1
PRNT
ADIKCW

PAGE

22756
82757
N2768
82764
w2771
82775
43000
83019
w3022
B3826
w3434
33041
43046
w3457
P3v71
83100
¥3111
3117
w3124
13130
w3134
¥3145
23153
¥3163
N3164
B3165
03166
h3167
w3170
93171
¥3172
93173
¥w3174
43175
83176
¥3177
w3204
w3201
n32¢v2
n32v8
n3z2en4
n32¢5
B32016
w3207
¥3219
¥3211
#3212
¥3213
¥3214
¥3215
¥3216
23217
B¥3220
n3221
33222

59



YCHKR

EXIT
JVER
ADRA
ADRB
VRCTA
LIsT
ITYW
TTYx
ITYY
SCW

31 TSUP
aNXLOC
SQURCGE
IESTN
10VED
AOVES
26NLO
BGNHI
K1

K2

K7

Al
K2
Y%
N7/
140
nNgv e
n21e
nZ15
K254
K2rig
K2¢4
K279
K3/ 0
K331
n370
K377
K4v.Q
4K
K7777
K1vK
n17S
KZ7K
K4vK
K7¢K
K74K
K44 9K
K577
KT7¢0K
MAXERR
ERWRD
rRANCON
RANTRL
HANSAV
LLSF

PAGE

03223
03224
83225
83226
83227
03230
w3231
n3232
B3233
83234
#3235
v3236
B3237
¥3246
¥3241
13242
V3243
3244
83245
03246
13247
83254
w3251
03252
w3253
13254
83255
n3256
¥w3257
83260
03261
3262
3263
V3264
83265
¥3266
V3267
V5274
¥3271
v3272
V3273
V3274
h3275
03276
3277
v33Vé
v33a1
B33p2
83303
V3504
w33es
n3s16
3317
83330
700601

68
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CLOF 700004
CLUN 700844
HSF 780101
RCF 700102
{SA 760164
<XRB 700112
RSH 780144
PSF 780201
PCF 7002072
’SA 7006204
PSh 700244
KSF 788371
ARk 700812
ISk 700401
fcF 700442

TLs 700406



