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ABSTRACT

The PDP-15 Extended Memory Checkerboard test verifies the
operational status of core memory by testing for core failure
on halt-selected lines under worst case noise conditions.

The program tests any memory configuration of from 8K to

128K words, in 4K segments. Seven patterns are used for
testing, and these may be selected individually by the operator.
The program relocates automatically in order to test all

memory fields from each field.

REQUIREMENTS

Equipment

A standard PDP-15 equipped with 8K to 128K words of core memory.
Storage

The program occupies approximately 35@@ octal locations of any
4K memory field.

LOADING PROCEDURE

The program may be loaded into any low order 4K field (@@@g@ to

7777 octal) of memory block @ (fields @@ thru @7). DlNormally

load the program into memory field @@, as follows:

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

b. Place the tape in the reader.

c. Set the ADDRESS switches to g177¢@; the BANK MODE switch to
a l.

d. Press RESET and then READ-IN.

STARTING PROCEDURE

Starting Address

The starting address is @g@g@g204.



Restarting Address

Restart from @g@gP215 (or FF@P215) to retain previous program
conditions.

Restart from @g@@g20@ (or FFP2@P) to setup the test limits and
ACS and to reinitialize the program.

FF = Field Number.

Operator Action

After starting from 2@@, the program will print "TEST LIMITS".
The operator must ehn specify via the Teletype keyboard the
amount of core memory to test, followed by a carriage return.
The program assumes 4K fields numbered @@ thru 37, octal. This
is the Field Number. Memory Block @ contains 4K Fields
Numbered @@ thru @g7; Memory Block 1, £b thru 17; Memory Block
2, 2@ thru 27; Memory Block 3, 3¢ thru 37.

Specify the Test Limits

a. Type two field numbers, separating the field numbers with
a comma, and then a carriage return.

b. The first number typed signifies the first 4K field to test,
and the secon number the last 4K field to test.

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

d. The 4K field containing the program may be included. It
will be tested after program relacation takes place.

Program relocation is described in Section 5.1.1.



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

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

g. Any single field or any two or more consecutive fields
may be specified.

For the following examples assume that the program is in field @¢

(P99P@8 to P@F7777), and the PDP-15 being used is equipped with

128K of core memory.

Example A:

TEST LIMITS

$8,97) () denotes carriage return

The program will test all 8 fields of memory block §.
Example B:

TEST LIMITS

27,08}
- The program will perform exactly as Example A.
Example C:

TEST LIMITS

23,23)

Field 23 will be tested alone. Field 23 is locations

239998 to 237777 of memory block 2.



Examgle D:
TEST LIMITS

16, 21)
Locations 16@@@@# through 217777 (fields 16, 17, 2@ and
21 will be tested.

Example EY

TEST LIMITS

g% ,#%) PROGRAM IS FIELD @@

gg,013

Example E shows the message printed by the program when a
single field is selected which currently contains the program.
"TEST LIMITS" is printed again, and the operator must then
correct the test limits.

Operation of the program is unpredicatable if the amount of
core memory selected for testing exceeds the actual amount
available, i.e., selecting 32K £6r testing on a PDP-15
equipped with a maximum of 128K, or if the program is loaded
into any memory block except #.

Setup ACS -

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

to gPPPPAF octal. Press any key on the Teletype keyboard after
setting the ACS to all #'s. The program will then run until
stopped by>the operator. Normal program 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 block @ as described in
Section 3.

b. Specify the test limits via keyboard as described in
Section 4.3.1.

c. The message "SETUP ACS" will be printed. Set the ACS
to gPPPPEPF octal, and press any keyboard key.

d. The program will write one pattern in one 4K field,
after which, each bit of address @ is read and tested.

e. Repeat step d on each location in the 4K field.

f. Setup for the next 4K field and repeat the read and test
sequence in steps d through f.

when all fields have been tested in this manner, the next

pattern is written, and steps d through f repeated.

When all four tests have been executed, on all of memory, 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 fifst 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
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repeated. This procedure is repeated until stopped by the

operator with ACS #. As an example, if the program is initially

in field @@, and 128K of memory is selected, the program

would relocate from @@, to field 37, then to field 36, 35, 34,

33, 32, 31, 3¢, 27, 26, etc. in that order. The program

does not relocate to any field which is not included in the

test limits. If fields 14, 15, and 16 were selected,

relocation would be from @@ to 16, then 15 and 14. Fields

@9 through 13 and field 17 through 37 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 8.2.7).

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

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

d. ACS 9 is on a 1 to inhibit program relocation (Section
8.2.5).

The location of the program is indicated by the message

"PROGRAM IS IN FIELD FF", where FF 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 resume when ACS 11l is placed

on a #.

The program provides a degree of protection for itself by

not relocating to any field which has an error. The field

nulmber in error is saved, and is compéred to the destination

field number before relocation takes place. If equal, the

next lower field is set up as the destination providing it has
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no error. The first field ound 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.
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 relocation, the
address is error, and the "good" and "bad" data words are
printed. The error printout format is described in Section 6.
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 288 or 215.

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.

GOOD | =What the data should have been in that
address. This will always equal gpg@ggg
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.
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PAT CONTROL WORD =The control word used by the current test
to generate the checkerboard pattern. This
will be 463144 or 314633 for test 1;
631460 or 146317 for test 2; 525258 or

252527 for test 3.

TEST OCTAL ADR GOOD BAD PAT CONTROL WORD
1 g14099 ggp0pg  9pgIgL 463144
1 g6g209 777777 767777 314633
3 g14999 gogpes  gep9gl 525250
4 937555 777777 377777

In the above example, errors were detected by tests 1, 3

and 4 in memory field g1, @6, and #3. Test 1 detected a
"picked up" bit at location 4g@g@, field 1, and a dropped bit
at location 2@@, field 6. Test 3 detected the same error as
test 1 at location 4@g@g@, field 1, and test 4 detected a bit

@ error at location 7555 in field 3.

After each error printout, the program continues testing with
the next sequential memory location.

Three AC switches may be used to control the error printouts.
Placing ACS @ 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 CONTINHE to
receive the error printout and to continue testing. ACS 2 on
a 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 been printed the
message "NO MORE ERRORS" is printed, and the program will then
set up to relocate to the next lower field if one is available.
EXAMPLE:

TEST OCTAL ADR GOOD BAD PAT CONTROL WORD

PROGRAM RELOCATION ERROR

#31898 741989 749889
g31991 611005 681905
g31992 768207 769097

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 18@@8 in field 3 should have contained a
SKP instruction, but bit 11 was dropped during the transfer.
Bit 5 was dropped in the JMP instruction in 1@@1l. and bit
19 dropped in the LAW instruction in 1@@2.

Printouts Inhibited

This 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 unatternded.

Error printouts may be resumed by restarting the program from

location 2#4.



6.1.4

Program is in-Field FF

WIIERE "I'F" 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 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. Sce Section 8.2.8 for setting up scope
loops via keyboard.

RESTRICTIONS

Starting Restrictions

Start from FF@29F to set up the test limits and ACS aid to
reinitialize the program.

Start from FF@215 to retain the present program conditions.
(FF = the field the program is in).

Operating Restrictions

Don't use the STOP key to halt the program. Place ACS g on a l.

MISCELLANEOUS
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8.2.2

Execution Time

The time required to run all four tests on one 4K field is
approximately 15 séconds.

The time required to run all four tests in 37 (octal)

4K fields is approximately 4 hours, 2% minutes.

The above times are based on a 8@@ ns cycle time.

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 described below. Please note that
it is important that the program be halted with ACS @ rather
than the STOP key. Using tiie STOP key may result in a halt
while the program is reloeating. The operation may not be
initiated immediately since most of the ACS are sensed only
after all tests have been performed.

Halt After Test or Error Printout - ACS #

Placing ACS # on a 1 at any time while the program is running
will cuase a halt after the current test is completed on one
4K field. The MO will = 652. The ACS may then be changed if
desired. Press CONTINUE to recover. If no ACS changes the
program will resume the test which was interrupted. If

ACS changes were made the new setting 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 causes all data error printouts to
be inhibited. A halt will occur with the MO = 654 if an error
occurs. Press CONTINUE to receive the error printout and to
resume testing. ACS changes may be made.
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Bell on Error - ACS 2

ACS 2 on a 1 causes the program to ring the TTY BELL whenevery
an error occurs.

This is convenient when attempting to isolate an intermittant
error. ACS 1 has no effect if ACS 2 and 1 should both happen
to be on a 1. If ACS # and 2 are 1, a halt occurs after the
bell. Proceed as described in Section 8.2.1.

Test Selection - ACS 3 through 6

Any one, or any combination of tests may be executed by

setting any combination of ACS 3 through 6 to a 1. ACS 3
specifies tests 1l; 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 @, all four tests are performed in sequence.
The ACS may be changed while the program is running. The new
test will be recognized after the last of the current selection
is performed.

Inhibit Program Relocation - ACS 9

The program normally relocates utomatically as indicated
by the PC or MO indicators. To retain the program in its
current 4K field, place ACS 9 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 11l on a. @. This switch does not

inhibit the message printout when an operator error is made.
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2.7

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 {.

D. Place ACS 12 on a 1 and ACS # on a #. Press CONTINUE.

c. A printout will occur which instructs the operator to
place ACS 13 on a #. The program will loop until this
is done.

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

e. Type the desired field number (@@ through 37).

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

The program will not relocate again until restarted from 20§,

or in step d above, press carriage return to resume

automatic relocation.

If a data error was 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 5.1.1, 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 normal operation.

At times, the program will automatically restart at 2@@ and

print TEST LIMITS. This will occur whenever a single field

has been selected for testing, and the operator relocates
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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.

Request Scope Loop - ACS 13

The operator ma- initiate, via keyboard, any-single or

any group of consecutive 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 likewise. The limits specified are looped until

halted with the STOP key. The program must be restarted

from 20@ to resume normal operation.

Initiate the loop with the following procedure:

a. Halt the program with ACS #.

b. Place ACS 13 on a 1 and press CONTINUE.

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

d. Type the desired test number. Either 1, 2, 3, or 4.

An automatic carriage return follows.

e. The message "FIRST ADR" is printed.

f. Type the first address of the group to be looped by the
program{ This number must be a 6 digit octal number. An
automatic carriage return follows.

g. The message "LAST ADR" is printed. Type a 6 digit octal
address to indicate the last address of the group. The
scope loop is immediately entered after the last address

is typed.
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The loop may also be initiated by restarting from 2@@g or

125 and placing ACS 13 on a 1 under "SETUP ACS".

If a typing error is made press the RUBOUT key. A ? will be
printed, and the input routine will restart with "TEST".

Example A:
TEST 3
FIRST ADR §1g1gg
LAST ADR g1pg109
Address 1@@ in field 1 will be looped continuously after
checkerboard pattern number 3 is written in the entire 4K field.
Example B:
TEST 2 ‘
FIRST ADR @2090@g0
LAST ADR @27777
The entire 4K number 2 will be looped after pattern number
2 is written.
Example C:
TEST 2
FIRST ADR $27777
LAST ADR @209988
The input routine will reverse the two addresses and perform
exactly as example B.
Example D:

TEST 4

FIRST ADR @g@ggd10g

FIRST ADR IS WITHIN PROGRAM

FIRST ADR g101g0

LAST ADR @1@209
Example D shows the message printed when an address is
selected which is in the field containing the program.

In this case, field 4.

- 15 -



Example E:
TEST 5
?
TEST 4
FIRST ADR @70009
LAST ADR @74909

In example E the operator typed an invalid test number. The
program printed the question mark, and restarted with TEST.

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

SCPl EEM /ENABLE EXTEND MODE
LAC* MEMADR /READ
CMA /COMPLEMENT DATA
DAC* MEMADR /WRITE
LAC MEMADR /ADDRESS
SAD LTST /COMPARE TO LAST
JMP STSCP /DONE
ISZ MEMADR /INCREMENT ADR
JMP SCP1 /LOOP

STSCP LAC ADRA /FIRST ADR
DAC MEMADR /RESTORE COUNTER
JMP SCP1 /GO TO TOP OF LOOP

Note that one 4K field is the maximum that may be looped by
the program. If 4K field boundaries are overlapped, the
checkboard pattern will be written in the field specified
by the FIRST ADR. The scope, however, will reference the
locations specified.

Bit Suppression - ACS 14

Excessive error printouts due to one or more bits in error
may be suppressed by specifying the bit pésitions via
keyboard input. The bit positions will still contain the
checkboard patter, and will be tested. Error printout
will occur for any bit position not selected.

Use the following procedure:

a. Halt the program with ACS 4.
b. Place ACD 14 on a 1, and press CONTINUE.

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

Waits for inputs.
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d. Place ACS 14 on a #.

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

f. Press the carriage return key.

Lrror 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 g, 8 and 17 type @, 8, 17).

Press RUBOUT and the CARRIAGE RETURN to continue with
error printouts of all bit positions.

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 any way 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 worsttcase checkerboard
patterns for 3K memory stacks.

A minimum of 8K of core memory is required, and a maximum

of 128K words may be tested. The program automatically
relocates from 4K field to 4K field to test all of memory from
each field. The patterns are shown below as they would appear
in a portion of one bit plane. Pattern number 3 is considered
to be the worst case pattern of most PDP—15 memory stacks.

The patterns are complemented along the X axis every 4§ octal
addresses. The X axis is addressed by bits 12 through 17,

and the Y axis by bits 6 through 1l.
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Test 1:

Y axis Y axis
g 10911091, '} 21199119
X axis 199110901 X axis 91199119
a9 #1199118 49 1ggiiggl
g1109118 19911901
Test 2:
Y axis Y axis
g 11991109 g 9p11pg11
X axis 1199110898 X axis ga11p9211
a9 pg11gg11 11991109
g9119911 11991199
Test 3:
Y axis Y axis
") 18191919 0 glgigipl
X axis 1919108198 X axis 21919191
ap g1a1g1p1 19191019
g1219141 19191919
Test 4:

This test writes all ones into a memory field. One

X axis line is then cleared to @ (all 18 bit planes),
and then read 1§24 times. All intersecting Y lines are
then addfessed and checked to make sure the contents
did not change. 2All 188 (octal) X lines are tested

in this manner.
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i0.

The operator is given a degree of control over the
program with the AC switches. The operator may halt
the program (f); inhibit error printouts‘and halt

on error (l); substitute the Teletype bell for error
indication (2); select any one or a combination of four
test patterns (3 through 6), inhibit ﬁrogram relocation
(9), relocate the program to any 4K field (12); setup

a scope loop via keyboard input (13); and inhibit error

printouts for one or more bit positions (14).

LISTING
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PAGE

1

MXCHLS

/
/PDP=18 EXTENDED MEMORY CHECKERBOARD,
/8K MINIMUM CORE REQUIRED, S.,A, = 200,

/
/COPYRIGHT 1978, DIGITAL EQUIPMENT CORP,,
/MAYNARD, MASS, g17%4

/

/Jy RICHARDSON
/D MACOMBER

/



PAGE 2 MXCHL1% MXCH18B
«TITLE MXCHLS

,ABS
/
00021 LOC 1
/
o000y 400003 JMP 1
peee2 9777777 LAW L}
o0y 777777 LAW =]
00004 777777 LAW o]
oo2Res 777777 LAW =]
/
700406 TL8w700406
700401 TSFa70Q404
700304 KSFe?200304
700312 KRB®700312
721000 PAXB?21000
707764 EBARTRY764
707782 EPARYEYY62
707761 SBAR707761
707744 EXBARTR774%
738000 CLX=738000
/

EJECT



PAGE

3
20200

00200
20201
'THH
00223
pe204
20209
08204
20207
208210
20214
20212
Po213
20214
22219
20216
20217
00220
20221
20222
20223
20224
20225
20226
00227
20230
20231
29232
20233
20234
20239
20234
20237
22240
00241

20242
2R243
pp24a
00245
pR24s

MXCHLS

707762
143124
143201
102653
p43125
101660
102043
777777
243173
777700
43252
777770
043122
143123
21623
241575
7087762
101574
142624
203153
543152
741009
600234
543123
600202
202677
043251
777742
243147
760000
063254
443251
443147
400236

pa3126
108653
B43125
2026477
243251

MXCH15

/
BEGIN

RTNY

L0C

EPA
DEM
DEM
JwM§
DAC
JMS
JMS
LAW
DAC
LAW
DAC
LAW
DAC
DEM
LAC
DAC
EPA
JMS
DEM
LAC
SAD
SKP

- JuP

SAD
JMP
LAC
DAC
LAW
DAC
LAW
DACe
182
182
JMP

DAC
JMS
DAC
LAC
DAC

EJECT

200

FLAGS
PINX
WHERE
INSFLD
SLMTS
SETAC

=3
BITSUP
=100
MAXERR
=y
SIXT4
NOPRNTY
GETADs=Y4
LOCAT4

LOCAY
PHOR
LASTY
FIRSTY

L
INSFLD
BEGIN®2
ERTHL
ERWRD
(YY)
crie

ERWRD
ERWRD
cTLe
o';

LAST
WHERE
INSFLD
ERTBL
ERWRD

/ENTER PDP=15 MODE
/CLEAR PROGRAM FLAGS

/SEE WHERE PROGRAM IS
/SAVE FlglLD NO,

/SETUP TEST LIMITS

/SETUP AcS

/MASK FOR BIT SUPPRESSION
/COUNT FOR TQTAL ERRURS

/PASS COUNTER

/TELL. WHERE PROGRAM 1S
/FIRST FIELD TO TEST
/LAST T0 TEST

/INSFLD = FIELD WITH PROGRAM

/ERROR TABLE POINTER

/LAW s NO ERROR IN TABLE

/NQ ERROR IN LAST

/ERROR TABLE POINTER



PAGE

4

pR247
PR250
P25
pRes2
20253
PP254
po2ss
P0254
pe2s7
ep26n
po264
pR262
00263
pR264
PR24s
Pp268
eeae?
pe270

MXCHLS

752004
503244
243127
503212
744200
602312
750004
503211
740200
601044
750004
503210
740200
101413
203127
503241
741200
608323

MXCHLS

/RETURN TO STOVER AFTER ANY ACS CHANGES

/WHILE RUNNING

/

STOVER LAS
AND
DAC
AND
SEAICLL
JMP
LAS
AND
SEA
JMP
LAS
AND
SEA
JMS
LAC
AND
SNA
JMP

EJECT

K77
MCWA
Kéo
FCOMy
K22
KYBRD
KiP
supBlY
MCWA
K7 4K

DOALL

/READ TEST PARAMETERS

/BIT 12 A 1 = FORCE RELOCATE
/RELOCATE

/BIT 13 A 1 = KEYBOARD INPUT
/WALT FOR INPUT

/BLT 44 5 ¢ = BIT SUPPRESSION
/PARAMETERS

/MASK BITS 3 TO 6
/AL 2 = DO ALL TESTS



PAGE 5 MXCHLY MXCHLE

/
/EXAMINE TEST BWITCHES 3 T0 6
/

B@27y 203127 EXTST LAC MCWA

2P272  %5p3237 AND K4@K

20273 740200 SZA /BIT 3 A L = TEST 1
2R274 400327 JMP ST

2027% 203234 EXAM2  LAC K28K

go27¢ Sp3i27 AND MCWA

20277 740200 SEA /BIT 4 A L = TEST 2
P0300 4DO340 JMP 1872

Be3IPL 203234 EXAMY  LAC Ki08K

20322 303127 AND MCWA

20323 748200 s2A /BIT S A & = TEST 3
22304 4D23ISY JMP 8T

P032% 203234 EXAM4  LAC K4K

pe3gs  Sp¥127 AND MCWA

22397 740200 SEA /BIT 6 A 4 = TEST 4
PP310 sp0342 JMP TST4

29314  €43122 182 SIxT4 /6% PASSES IF SKIP
#0312 600316 JMP Y

PO31L3 143123 DaM NOPRNT /CLEAR NO PRINT FLAG
pOs14e 777770 LANW =10 /RESTORE COUNT

PeILS 043122 DAC 81XT4

pO31s 750004 LAS

20347 303230 AND KapP

00320 749200 S2A /BIT 9 A 1 = DON'T MOVE
P0321 400216 JMP RTNL

g0322  4p2430 JMP CMOVE /DONE ALL TESTS, SETUP

/FOR RE_LQCATION
/
/8ETUP TO RUN ALL TESTS

/
pP323 203127 DOALL  LAC MCWA
00324 243243 X0R K74K /SET ALL TEST BITS
PO328 43127 DAC MCWA /RESTORE
00326 600327 JMP 7871 /TEST

/

/TEST 4, WRITE CHECKER PATTERN #%

/
00327 203132 T8$TL LAC RCWA /TEST 1 pAY, CONTROL WORD
0337 043432 DAC PCW
PP331 43134 DAC ENTRL
P332 760261 LAW 264 /ASCIT 1
BR33Y 043143 DAC TNUM /TEST NyMBER
oO334 100366 JMS NE TWK /G0 WRITE IN ALL FIlELDS
pE333 100377 JMS CREAD /NOW GO READ AND TEST
PP33s 400275 JMP EXAM2 /SEE JF TEST 2 WANTED
PP33?  40@334 JMP LY /D0 COMPLEMENT

/

EJECT
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/TEST 2, WRITE CHECKER PATTERN #2

/
22343 293133 TsT2 LAC pPCWB /TEST 2 pAT, CONTROL WORD
00341 243130 DAC PCW
20342 243131 DAC CNTRL
PR343 760262 LAW 262 /ASCI] 2
PB344 43141 DAC TNUM /TEST NyUMBER
P2348 1p0346 JMS NETWK /WRITE IN ALL FIELDS
pO346 102377 JMS CREAD /READ AND TEST EACH FIELD
pB34? 400303 JMP EXAM3 /SEE 1F TEST 3 WANTED
20350 400345 JMP =3 /00 COMPLEMENT

/

/TEST 3, WRITE CHECKER PATTERN W3,

/
2351 203134 TSTS LAC PCWC /TEST 3 PAT, CONTROL WORD
2352 43130 DAC PCW
22353 243131 DAC CNTRL
20354 760263 LAW 24 /ASCI1 3
88355 (43141 DAC TNUM /TEST NUMBER
20354 102346 JMS NETHK /WRITE IN ALL FIELDS
ep3¥57 100377 JM§ CREAD /READ AND TEST EACH FIELD
00360 400325 JMP EXAMA4 /SEE IF YEST 4 SELECTED
20361 400356 JMP =3 /D0 COMPLEMENT

/

/TEST 4, TEST ALL XY COORDINATES

/
PR362 760264 TET4 LAW 264 /ABCIT 4
08363 043141 DAC TNUM /TEST NUMBER
20364 1p0%25 JMS BURSTY /WRITE IN ALL FIELDS
#9368 400311 JMP EXAMAwd /PRERARE YO RELOCATE

/

/ROUTINE T0 SETUP ADDRESSES FOR WRITE LOOP

/
PB3ss pooRRo NETWK @
PR36? 100610 JMS SETUL /SETUP 18T FIELD TO TEST
20370 180617 JMS CBANK /SEE IF 1T HAS PROGRAM
20374 741000 SKP /NQ
00372 420366 JHPs NETWK /EX1T
Pe373 100430 JMs WRITE /ACTUALLY WRITE ONE FIELD
Be374 100643 JMS NXTBNK /SETUP FOR NEXT FIELD
oP378 600378 JMP NETWK*2 /SEE IF 1T WAS PROGRAM
00376 620366 JMPe NETHWK /WROTE ALL, EXIT

/

/RQUTINE T0 SETUP ADDRESSES FOR READ LOOP

/
20377 oo00Q0 CREAD @
godpo 192435 JMS READ /ACTUALLY READ AND TEST 3 FIELD
eg4RL 777774 LAW =i
20402 243132 XOR PCW /ACSCOMPLEMENT OF PCW
PRAD3 5431334 SAD CNTRL /ALL DONE IF EQUAL
PP404 420377 JMPa CREAD /EXIT
R4S 243133 DAC ONTRL /CNTRLBCOMPLEMENT PATTERN
oP4Rs 440377 182 CREAD /RETURN+1
00407 620377 JMPa CREAD ZEXIT ANpD WRITE COMPLEMENT

«EJECT
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/
/PATTERN ROUTINE FOR TESYS 1 THRU 9

/
P41 Q0RRP00 GENPAT 2
20411 2p3131 LAC CNTRL /CURRENT PATTERN CONTROL WORD
POaL2 p43l40 DAC PATN /SAVE
PO4Ls 777720 LAW =100
00414 P4315% DAC cTo4 /COUNTS vy AXIS
0041 203140 LAC PATN /CONTROL WORD
G048  D43L3S DAC PATR /SAVE
oP417 777760 WCNT LAW =20
PR420 43147 DAC CTLe /COUNTS 16 SHIFTS
PR421 203135 LAC PATR
o422 744010 RCL
BP423  p4aN135 DAC PATR
po424 751400 SELICLA /NO SKIP SAYS WRITE 777777
BR42s 742004 COMPL CMA /AC = 7777
PO426 p43L56 DAC 6000y /SAVE
PP427 620410 JMPa GENPAT /EXIT To READ QR WRITE
/
/WRITE ROUTINE FOR TESTS & TWRU 3
/
PR43p ooo0RR ‘WRITE @
BPA3L 100410 JMS GENPAT /GET A WORD
pB432 50000 DAC X /WRITE
po433  10p472 JMS CKXY /CHECK FOR PATTERN INVERSION
BRA34 420430 JMP s WRITE /DONE 4K

EJECT
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20435
20436
20437
00440
00441
20442
20443
20444
20445
00446
00447
20450
20451
po452
20453
00454
20458
20486
204587
20460
20461
00462
20463
02464
0246%
20466
20467
00470
20474

MXCH1S

pooRoo
120610
100617
741000
620435
100410
2032058
p43142
293142
258000
050000
203142
250000
2508000
210000
543136
741000
400467
203142
7440210
740400
600444
100472
100643
6009437
620435
43184
100673
4PE463

MXCHL5

/
/READ AND TEST ROUTINE FOR TESTS 1 THRU 3

/
READ

RCOM

CKAL

ERSET

[

JMS
JMS
SKP
JMP&
JMS
LAC
DAC
LAC
X0R
DAC
LACG
XOR
DAC
LAC
SAD
SKP
JMP
LAC
RCL
SNL
JMP
JMS
JMS
JMP
JMP &
DAC
JMS
JMP

EJECT

SETUL
CBANK

READ
GENPAT

Ki
B]TCON
RITCON

/SETUP FOR FIRST FIELD
/SEE IF 17 HWAS PROGRAM
/NO

/NO MQORE CORE TO READ
/GET A WORD

/USED FOR BIT INVERSION

/COMPLEMENY A BIT
/WRITE

/RE=COMPLEMENT
/RE=WRITE
/READ

/00MPARE

/0K

/PRINT INFO

/SETUP FOR NEXT BIT

/DONE 48 IFP LINK = 4

/D0 NEXT BIT POSITION

/CHECK FOR PATTERN INVERSION
/SETUP FOR NEXT FIELD

/READ NEXT FIELD

/WRITE NEXT PATTERN

/PRINT INFO
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oB472
0473
00474
20475
PR478
o477
posen
0524
4 L1F]
20583
20504
o505
o506

00527
20310
20811
20512
22513
20514
20%15
20516
20517
00520
20521
20522
20523
00524

MXCHLS

gporo0
4431486
741000
620472
4431513
744000
400597
724000
343214
721000
443147
800421
600415

737001
777700
043154
724000
503213
543212
6p0@521
7240200
343312
600502
283140
7400041
43140
6902546

MXCH15

/
/ROUTINE YO CHECK FOR PATTERN INVERSION

/

CKXY 2
182
SKP
JMP &
182
SKP
JMP
PXA

N&4 TAD
PAX
152
JMP
JMP

/

vé4é AXReq
LAW
DAC
PXA
AND
SAD
JMP
PXA
TAD
JMP
LAGC
CMA
DAC
JMP

1EJECY

CT4K

CKXY
cres4

Yéd
Ki0©

cT46
WCNT»2
WCNTe2

=400
crea

K77
Ké@
Y

(770200
Y
PATN

PATN
L)

/DONE 4k IF SK]P

/EXIT TO WRITE QR READ
/DONE WITH v AX1S IF SKP

/DONE 64 Y [ INES
/INCREMENT Y ADDRESS BY 1
/CHECK FOR 46 LOCATIONS
/NOT YET

/RESTORE COUNTY

/INCREMENT X LINE BY 1

/RESTORE Y LINE COUNTER

/COMPLEMENT PATTERN IF EQUAL

/START WITW NEW Xs=Y COMBO
/PATTERN CONTROL WORD

/COMPLEMENTED CONTROL WORD
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/TEST 4 WRITE AND READ ROUTINE

/

2e525 pEPoEp BURST @

gP526 100610 JMS SETUY /SETUP FQR FIRST FIELD

gps527 100617 JMS CBANK /SEE IF 17 HAS PROGRAM

28837 . 741000 SKP /ND

20531 400541 JMP poxy /READ Xy COORDINATES

@532 777777 WONS LAW L1

PR533 p732p4 DACs MEMADR, X /WRITE 1S INTO ALL FIELDS

P@534 443204 182 MEMADR /AUDRESS e

PB538 443146 152 CT4K /DONE 4K WHEN SKIP

BO836 620532 JMP WONS

20837 100643 JMS NXTENK /SETUP FOR NEXT FIELD

20540  6p@527 JMP BURSTe2 ‘

28841 100610 poxy JMS SETUY /SETUP FOR FIRST FIELD

PP%42 1006417 JMS CBANK /SEE IF 1T HAS PROGRAM

PR%43 741000 sKP /NQ

29844 420525 JMPa BURST /EX]T

2E54% 203204 LAC MEMADR /ADDRESS @ OF FIELD X

20546 343214 TAD Ki@o C/AUD Y LINE 23 TO IT

02547 43138 DAC PATR /SAVE

Be%Sp 203135 BRSTA  LAC PATR

PR551 043146 DAC CT4K /Y LINE ADDRESS

PP582 774000 LAW “2p02 /=1824 DECIMAL

PP8553 43147 DAC CT16

@554 173204 DEMa MEMADR ; X /CREAR LINE XN

22558 233204 LACs MEMADR, X /READ R@p@@p 512 TIMES To
/TRY TQ SWITCH OTHER LINES

2856 443147 182 cTie

20857 600555 JMP 'R

oes6g 7777717 BUST LAW "l

PeS61 273146 X0R# CT4K, X ZLINE Y « X MUST 3 777777

B@562 741200 SNA /SHOULD NOT SKIP

20563 6pB573 JMP CEND /0K

PR564 740003 CMA

PR565 243154 DAC BADA /SAVE BAD DATA

20566 208560 LAC BUST

P2867 043186 DAC 60001 /SAVE GooD DATA

PR%70 100673 JMS ERROR /PRINT INFO

28871 203214 CEND LAC Kiae

PP872 343146 TAD CTeK /Y AXI1S PLUS &

08573 043146 pAC CT4K

90574  5p3232 AND K7700 /MASK Y ADDRESS

PO57% 740200 SZA /ALl DONE IF SKIP

20576 4p2560 JMP BYST /READ NgExT vy ON CURRENT X

P8577 443204 182 MEMADR /INCREMENT X ADDRESS

02600 443135 1S2 PATR /INCREMENT X+Y ADDRESS

eo6RYL 223213 LAC K77

pReo2 sp32p4 AND MEMADR

20603 740200 §34 /DONE 64 X LINES IF @

P64 4pOS3P JMP BRSTA /TEST NEWw X WITH Y®B1 TO Y63,

gR6P5 100643 JMS NXTBNK /SETUP FOR NEXT FIELD

pR6ps  spR542 JMP DOXYad

gRsg? 620525 JMPa BURST JEXIT

EJECT
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eRé610
1138
op642
209613
00614
02615
00616

BE6LY
pos2p
o621
eee22
Bo623
PR6aR4
poe2s
p0626
gQ627
20630

POAa3Y

20632
20633
20634
20638
PB636
20637
00640
20644
P2642

UELLR
PB64s
o648
0648
o647
20650
068,
0652

2653
PR654
pB65Ss
00656
peesy

MXCH1%

peoeeP
203152
721000
43143
7700080
043146
620610

poodep
102653
722000
543143
40R644
740034
343143
724800
732000
243204
620617
440647
620617
203143
343234
43143
721000
7700800
043146
6p0620

pe0R0e0
750004
741100
100660
203143
543153
600632
600634

o000
200653
503240
243204
620653

MXCH1S

/
/SETUP FOR FIRST 4K FIELD

/
SETUL @
LAC FIRSTY
PAX
DAC SVADR
LAW «100pP
DAC CT4K

JMP & SETUY

/
/RQUTINE TO SEE IF TESTED FIELD

/FIRST TO TEST
/APDRESS CQUNTER

/4K COUNTER
/EXIT

HAS PROGRAM

/CURRENT PROGRAM FIELD

/NEXT To TEST
/SEE IF CURRENT IS LAST

/EX]T
/RETURN 1

/CURRENT #4K
/NEW FIELD
/=fK

/4K COUNTER
/EXIT AND TESY NEW FIELD

/CHECK ACS@ FOR HALT
/G0 HALT
/ALL OONE IF EQUAL

/CONTAINS EPC
/CLEAR ALL BUT BITS 3,4,5

/
CBANK @
JMS WHERE
PAL
SAD SVAUDR
JMP NXTEBNK#3
CMAL1AC
TAD SVAOR
PAX
PLA
DAC MEMADR
JMP @ CBANK
NOMOR 152 CBANK
JMPa GBANK
LAC SYAOR
TAD K10K
DAC SVADR
PAX
LAW 30000
DAL CT4K
JMP CBANKeY
/
/ROUTINE TO CHECK FOR LAST FIELD
/
NXTBNK @
LAS
SPA
JMS HALT
LAC SYADR
SAD LASTY
JMP NOMOR
JMP NOMOR 2
/
/ROUTINE T0 DETERMINE WHERE PROGRAM 18
/
WHERE @
LAC 1md
AND K70K
X0R PINX

JMPw WHERE
1EJECT

JEXIT
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/HALT ROUTINE, PRESS CONTINUE TO RESUME
/TESTING, QR IF ACS CHANGES, TO EXECUTE
/NEW PARAMETERS,

/
PR6s0 QpOPOR HALT 2

0661  74PB40 HLT /PRESS CONTINUE

pPes2 750004 LAS

PP663  74P210 RAL

00664 741100 SPA

PR66S 6206640 JMP s HALT

00666 740020 RAR

22667 503244 AND K177

go670 543127 SAD MCWA

pB67Y 420640 JMPa HALT /RESUME WHERE LEFT OFF
po672  6pP247 JMP STOVER /EXECUTE NEW PARAMETERS

/
/ERROR PRINT=0UT RQUTINE, PLACE ACSP UP FOR
/HALYT AFTER PRINTw=OUT, PRESS CONTINUE TO GO ON,
/

0673 oooRR0 ERROR @
PR&74 724000 PXA /SAVE BAD DATA
poe?s  sp3233 AND K7777
EsTSs 243143 X0R SVADR
o677 243155 DAC OCADR /SAVE FAILING ADDRESS
PP788 2032534 LAC ERWRD /ERROR TABLE POINTER
00721  %42700 SAD ENERR /LAST ADDRESS OF TABLE
PRIP2 741000 SKP
pa723 400727 JMP (ed
20704 202677 LAC ERTHL /FIRST ADDRESS OF TABLE
PR72% 0432%1 DAC ERWRD /PUT POINTER T0 TOP QOF TABLE
207024 600716 JMP SWe /CHRECK AC2 FOR BELL
20787 203159 LAC 0CADR /FAILING ADDRESS
2R710 503245 AND K3I79K /MASK 3, 4 AND 5
PB711 843126 SAD LAST /NEW ERROR FIELD IF SKIP
Be712 400716 JMP Y /SAME FIELD AS LAST ERROR
82713 043126 DAC LAST
P8714 63253 DACa ERWRD /STORE FI1ELD# [N TABLE
PO715 443251 182 ERWRD /INCREMENT POINTER

/
20716 760000 SW2 LANW /PRINT INHIBIT IF & LAW
0747 543123 SAD NORRNT
po728 620673 JMRa ERROR /DON'T PRINT
208721 7500904 LAS
20722 742010 RTL
28723 740100 SMA /BELL IF SkiP
28724 620730 JMP SW4 /CHECK ACS 1§
P72 760207 LAW 207 /ASCII BELL
pR726 102032 JMS PCHAR /PRINT
28727 600736 JMP SKe /CHECK ACS @ FOR HALT
8733 750004 SWi LAS
PB731 740010 RAL
g0732 742100 SMA /NO SKIp = PRINT INFO
PB733 400742 JMP DOERR /PRINT
20734 100660 JMS HALT /HALT

pB73%  6p@p742 JMP DOERR /PRINT INFO
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pR736
00737
20740
0741

MXCH18 MXCH13

750004 SWP
741100
120660
620673
/

LAS
SPA

JMS HALT
JMP & ERROR

EVECT

/NO SKip = HALT

/RETURN 70 REAL ROQUTINE
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28742
20743
20744
28745
20746
28747
22750
20751
20752
20753
00754
28755
20756
22757
2o760
20761
20762
20763
08764
20765
80766
20767
20770
22771
00772
pe773
20774
20775
20776
20777
21000
21001
21002
04903
21004
21005
21006
21007
21010

MXCH13

203154
744200
600757
740003
741200
600757
740001
503173
740200
740003
503173
741200
620673
202621
741200
102623
203141
102032
777767
043145
102104
203155
042075
102112
777772
943145
102104
203156
042075
102112
777776
943145
102104
203154
042075
102112
760264
543141
604017

MXCH1S

/SETUP TO PRINT ERROR

/
~ DOERR

STER

LAC
SNA
JMP
CMA
SNA
JMP
CMA
AND
SZA
CMA
AND
SNA
JMP#
LAC
SNA
JMS
LAC
JMS
LAW
DAC
JMS
LAC
DAC
JMS
LAW
DAC
JMS
LAG
DAC
JM8
LAW
RAC
JMS
LAC
DAC
JMS
LAW
SAD
JMP

(EJECT

BAPL
STER=6

STER6
BITSUP

BITSUP

ERROR
PHOR

PHOR
uM
PCHAR
il
cr3e
SPING
QCADR
CRLF
PROCTL
ab
cr32
SPING
GoouUY
CRLF
PROCTL
"2
€32
SPING
BADY
CRLF
PROCT|,
264
TNYM
INDYs 4

/BAD DATA

/FULL WORD ERROR

/FULL WORD ERROR

/MASK SUPPRESSED BITS

/NEW ERROR IF SKiP
/ERROR 1S SUPPRESSED

/PRINT HEADER IF €

/ASCI1 TEST NUMBER
/PRINT TEST NO,

/aY

ZUSED FOR SPACING COUNT
/SPACE 9

/0CTAL ADORESS

/SAVE TEMPORARILY
/PRINT FAILING ADDRESS

/SPACE 7
/WHAT DATA SHOULD BE

/PRINT THE GOOD

/SFACE 5

/DATA READ
/SAVE

/RRINT THE BaD
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010114
23012
21013
21014
01015
L0116
21017
1229
21021
1222
g1023
010824
B1@25

1026
eig27
21030
21034
21032
21033
01034
21035
21036
21037
81040

MXCHLS

777773
743145
102104
203131
2420758
102112
1020875
443250
608736
777720
243250
7608000
243123

202701
0431587
102037
102078
777766
043145
760212
102032
443143
601034
600736

MXCH18

INDY

LAW
DAC
JMS
LAC
DAC
JMS
JMS
182
JMP
LAW
DAC
LAW
DAC

LAC
DAC
JMS
JMS
LAW
DAC
LAW
JMS
182
JMP
JMP

EJECT

«5
cT3e
SPING
CNTRL
CRLF
PRACTL
CRLF
MAXERR
SWe
=400
MAXERR

NOPRNT

PTO
RRNT
PNXT
CRLF
=12
cT3e
2ie
PCHAR
cT32
l.s.
SW@

/SPACE 5

/CURRENT CONTROL WORD

/SAVE

/PRINT PATTERN CONTROL WORD
/CRy, LF

/CHECK FOR MAX, PRINT=OUTS
/CHECK ACS @

/wb4 DECIMAL

/NO MORE ERROR PRINT=QUTS
ZUNTIL RESTART FROM 108

/PRINT=QUTS INHIBITED
/CR,LF

/=10 DECIMAL

/WF

/4% LINE FEEDS



PAGE

16

21044

21042
1043
21044
10245
1246
1047
21050
010851
pi@52
21053
21054
p3055
21256
21857
gLo60
010614
gleez2
21063
01064
1065
P1066
01067
e1270
21071
BLe72
21073

MXCHL5

735000

202656
243157
182075
102037
101547
543227
601041
543217
1010874
777547
343145
740100
601061
102612
601042
203145
740003
343205
343222
740100
601074
102612
601042
760000
243145
pa3lal

MXCHL5

/
/KEYBOARD INPUT ROUTINES

/
KYBRD  CLX
/

/TYPE TEST# AND WAIT FOR INPUT,

CARRIAGE

/RETURN ONLY MEANS USE LAST PATTERN WRITTEN

/

TSTNO  LAC
0AC
JMS
JMS
JMS
SAD
JMP
SAD
JMS
LAW
TAD
SMA
JMP
JMS
JMP
LAC
CMA
TAD
TAD
SMA
JMP
JMS
JMP

TSTIN LAW
X0OR
DAC

(EJECT

TSNX
PRNT
CRLF
PNXT
KEYIN
K377
KYBRD
K242
ADRY
w26l
crT3e

13
WOTIS
TSTNO
cT32

K4,
K264
1 *3
WoTliS
TSTNQ

cT32
TNUM

/POINTER FOR TESTH

/CRy |F

/PRINT TESTH#

/WAIT FOR INPUT

/START ovER IF A RUB=OUT
/CHECK FOR C,R,

/USE LAST PATTERN WRITTEN
/=1 ASC1]

/MINUS = INPUT <1

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

/MINUS = TEST# >4

/PRINT QUERY AND RESTART

/NEW TEST NUMBER



PAGE 17 MXCHL® MXCH1S
/%XCHLS = TAPE 2
/
/WAIT FOR FIRST 6 DIG]IT ADDRESS TO LOOP oN

/

210874 202723 ADRY LAC ROTH /POINTER FOR LAW=XX

21875 p42702 DAC ROTA

B1076 222792 LACa ROTA

01877 043165 DAC NROTA /LEFT SHIFT COUNTER

1100 760000 LAW

01101 43163 DAC ADRA

21102 143160 DEM ADRCW /SAVES PARTIAL ADDRESS

21183 102075 JMS CRLF /CR, LF

21194 202687 LAC ADRX /POINTER FOR FIRST ADR,

21105 243157 DAC PRNT

21106 102037 JMS PNXT /PRINT FIRST ADR,

21107 202660 LAC AD4R /CUADLR) = ADRY

01110 243162 DAG OVER

21111 222661 LAC poONi /S(DONL) 3 DFST

gi1112 P43441 DAC EXIT

P1113 101547 FADR JMS KEYIN /WALIT FOR INPUT

21114 1041556 JMS LEGA| /SEE IF yALlD

21118 203145 LAC cT3¢ /ASCII INPUT

21116 503207 AND K7

21117 0431453 DAC crye

21120 101624 JMS GETAD /SHIFT LEFT T0 FROM ADDRESS

21124 601143 JMP FADR /GRT NEXT DIGIT

21122 203160 LAC ADRCHW

21123 43163 DAC ADRA

21124 202703 prSY LAC ROTB /POINTER FOR LAW TABLE

21129 842722 SAD ROTA /NOT EQuAL ® €6 CHARACTERS

1126 601131 JMP '3 /04K,

21127 g427p2 DAC ROTA

21430 601567 JMP QUERY /PRINT QUERY AND RESTART

#1131 101376 JMS PROG /NOW SEE IF 4ST ADR, IS
/1IN SAME 4K AS PROGRAM

21132 401150 JMP ADRZ /0K

24433  1p207% JMS CRLF /JCR, LF

P1134 292667 LAG ADRLP

1135  @431%7 DAC PRNT

1136 102037 JMS PNXT /RRINT wp]RST"

21137 202673 LAC DVRLP

P114p Q43157 DAC PRNT

01141 102037 JM8 pNxt /PRINT »ADR, 1S WITHIN PROGRAM"

1142 40000 LAW

21143 ?41575 DAC LOCAT4

21144 101574 JMS LOCAY /TELL WHERE PROGRAM 1S

21145 201623 LAC GETADwY

81146 p44575 DAC LOCAT#4

21147 401074 JMP ADRA /STARY QVvER

/

EJECT
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/
/WALT FOR LAST 6 DIGIT ADDRESS OF BLOCK

/

21150 760000 ADR2 LAW

21151 043164 DAC ADRB

pL482 143160 DZM ADRCW

P1153 222702 LACs ROTA

24454 043165 DAC NROTA /FIRST COUNT FOR LEFT SHIFT

23155  1g2075% JMS CRLF /CRy LF

21156 202662 LAC ADXR /POINTER FOR LAST ADR,

21157 243187 DAC PRNT

21160 102037 JMS PNXT /PRINT LAST ADR,

B1161 202663 LAC ADQR /CCAD2R) 3 ADR2

21162 243162 DAC OVER

P1163 202664 LAC DONZ /C{DON2) = pLST

1164 431614 DAC EX1T

21165 104547 LABR JMS KEYIN /WALT FOR INPUT

21166 101556 JMS LEGAL /SEE IF yALID

01467 2031453 LAC cT32 /ASCI1 INPUT

214720  5032p7 AND K?

21471 243145 DAC cr3z

23172 101624 JM8 GETAD /SHIFT LEFT T0 FORM ADDRESS

1173 401165 JMP LADR /GET NEXT DIGIT

1174 203160 LAC ADRCW

PL175 p431l64 DAC ADRB

11768 202703 OLST LAC ROTH

81177 542702 . SAD ROTA /NOT EQUAL = <6 CHARACTERS

23220 401203 JMP 3 /01K,

21201 p427p2 DAC ROTA ‘

pL2@2 601567 JMP QUERY /PRINT QUERY AND RESTART

01203 101376 JMS PROG /SEE IF LAST ADDRESS I8 IN
/SAME 4K AS PROGRAM

21294 401222 JMP STLP /04K,

P120% 102875 JMS CRLF /CR, |F

212p6 202670 LAC AQRZP

21207 043157 DAC PRNT

01210 102037 JMS PNXT /PRINT nAgTY

21231 202671 LAC OVRLP

21242 043157 DAC PRNT

24213 102037 JMS PNXT /PRINT "ADR, IS5 WITHIN PROGRAM"

21214 762000 LAW

712453 p41575% DAC LOCAT»4

21246 191571 JMS LOCAT /TELL WHERE PROGRAM 1S

1217 201623 LAC GETAD=Y

p122¢ p4157% DAC LOCATed

ple224 601150 JMP ADRZ /START OVER

EJECT
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g1222
81223
031224
012253
81226
21227
031230
p1234
21232
p1233

21234
p123s%
21236
01237
01249
1244
1242

21243
81244
212459
21246
21247
01250
p1254
e12s52
21253

24254
p125%
21256
21257
BL269
81264
21262
21263
21264
81265
04266
21267
21270
21271
81272
23273
BL2v4
21278

MXCHLS

760000
543163
744000
601234
543164
602216
203464
043163
P43166
6012746

543164
741000
601243
203463
43164
243166
6041276

203163
503240
0431453
203164
503240
543145
601254
102612
601074

203163
740001
343205
343164
740100
4041272
203164
042075
203163
243164
43166
202075
043163
604276
203164
043166
203163
721000

MXCHLS

/
/SETUP ADDRESSES AND PATTERNS BEFORE LOOPING,

/

STLP LAW
SAD
SKR
JMP
SAD
JMP
LAC
DAC
DAC
JMP

/

CKLST  SAD
SKP
JMP
LAC
DAC
DAC
JMP

/

CBOTH  LAC
AND
DAC
LAC
AND
SAD
JMP
JMS
JMP

LAC
CMA
TAD
TAD
SMA
JMP
LAC
DAC
LAC
DAC
pDAC
LAC
DAGC
JMP
LAC
DAC
LAC
PAX

EJECY

ADRA

CKLST
ADRSB
RTN1
ADRB
ADRA
LT8T
SIMY

AQRB

CROTH
ADRA
ADRB
LTST
SIMU

ADRA
K72K
crie
AQRS
K?OK
cr3e
o3
WOTIS
ADR

ADRA
Ky
ADRB
SIMQ-‘
ADRB
CRLF
ADRA
ADRB
LTET
CRLF
ADRA
(3
ADRB

LTST
ADRA

/A LAW = NO 1ST ADDRESS

/A LAW = NO LAST ADDRESS
/RESTARY PROGRAM

/ONLY ONE SELECTED
/LAST OF BLOCK

/A LAW = NO LAST ADDRESS

/ONLY 3 ADDRESS WANTED
/LAST OF BLOCK

/FIRST ADR,

/MASK B1TS 3,4 AND 5
/SAVE

/LAST ADR,

/MASK 3,4 AND B
/BOTH MUsST = SAME 4K
/0K

/PRINT QUERY

/3TARY OvVvER

/FIRST ADDRESS
/2'S COMPLEMENT
/SUBTRACT LAST ADDRESS

/FIRST 1S > LAST IF NEG,
/LEAVE AS 1S

/FIRST 1S NOW LAST

/LAST Is NOW FIRST
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21276
84277
23382
L3y
01302
1303
231304
21308
01304
21307
21310
21314

21312
21343
23314
21345
81316
21347
21520
p1321
g1322
21323
01324
24328
23326
1327

21332
1334

91332
231333

1334
01338
03336
01337
213492
01341
01342
24343
01344
21345
01346
1347
21350
21351
23352
21353
01354

MXCHLE

760261
543141
601312
760262
543141
601330
760263
543141
604332
760264
543141
604355

293132
43131
102075
203163
503240
p43203
730000
742031
343203
721000
770000
p43146
100430
601346

203133
601313

203134
601313

707702
2108000
740001
250000
203203
543166
601346
7370831
443203
401334
203163
243203
730000
742031
343203
721000
601334

MXCH15

/
SiMy

/
§IM1

/
simM2
/
SIM3

/
8CPY

sTsce

LAW
SAD
JMP
LAW
SAD
JMP
LAW
SAD
JMP
LAW
SAD
JMP

LAC
DAC
JMS
LAC
AND
DAC
PLA
CMALTAC
TAD
PAX
LAW
DAC
JMS
JMP

LAC
JMP

LAC
JMP

EEM
LAC
CMA
DAC
LAC
SAD
JMP
AXRe4
182
JMP
LAC
DAC
PLA
CMAL1AC
TAD
PAX
JMP

1EJECT

264
TNUM
SIMA
262
TNUM
siM2
263
TNUM
SIMS
264
TNUM
S5IM4

PCWA
CNTRL
CRLF
ADRA
K7 0K
WORK

WORK

10000
CT4K
WRITE
STSCP

PCWB
SIMiey

PCWG
SIMied

WORK

LTS8T
L

WORK
SCP1
ADRA
WORK
WORK

SCPL

/TEST 1 1F EQUAL

/TEST 2 IF EqQUAL

/TEST 3 IF EQUAL

/TEST 4 1F EQUAL

/WRITE PATTERN #1

/WRITE PATTERN #2

/PATTERN #3

/8YNC

/READ

/COMPLEMENT

/WRITE

/CHECK FOR END OF BLOCK

/ADDRESSe+1

/STARTING ADDRESS
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21353
24356
234387
21360
21364
21362
21363
01364
01348
21366
21367
a1370
21374
21372
21373
21374
243753

01374
01377
214090
03404
21402
04403
01404
2140%
91406
21407
01410
0141
01442

MXCH1S

102073
203163
593240
p43203
730000
740833
343203
724000
770800
P43146
77177
pseoeo
443146
601347
163163
223163
601374

poecdeD
100653
2420753
7460000
543160
624376
23160
503240
542073
7440090
621376
441376
621376

MXCH15

/
/ROUTINE TO BIMULATE TEST 4, ALL ONES
/ARE WRITTEN INYO ONE 4K FIELD, AND

/THEN THE ADDRESS 1S LOOPED, THE

/X LINE SPECIFIED IN TWE FIRST ADDR
/18 SEY TO 8002008, AND THEN READ,
/THE LAST ADDR, AND ALL BETWEEN, ARE

/NOT REFERENCED,

/
SIM4

JMS
LAC
AND
DAC
PLA
CMALIAC
TAD
PAX
LAW
DAC
LAW
DAC
182
JMP
DEMa
LAC»
JMP

CRLF
ADRA
K72K
WORK

WORK

=4 0000
CT4K
3!

X
CT4K
o3
ADRA
ADRA
1o

/MASK FI1ELD NUMBER

/4K COUNTER

/WRITE 118
/DONE 4K WWEN SKIP

/CLEAR X+Y LINE
/HANG HERE AND READ

/
/CHECK WANTED ADDRESS AND PROGRAM AREA

/
PROG

2
JMS
DAC
LAW
SAD
JMPe
LAC
AND
SAD
SKP
JMPe
184
JMPe

+EJECT

WHERE
CRLF

ADRGW
PROG
ADRCW
K72K
CRLF

PROG
PROG
PROG

/SAVE
/NONE IF & AW

/CLCRLF) = CURRENT 4K BANK
/EQUAL

/EXIT

/RETURNe1

/EXIT
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/

/81T SUPPRESSION INPUT ROUTINE, TYPE A
/CARRIAGE RETURN TQ RESUME TESTING ALL BITS
/70 SUPPRESS, TYPE THE DECIMAL BIT POSITION(S)
/SEPARATING EACH WITH A cOMMA, TERMINATE WITH
/A C,R, PRESS RUBOUT TO RESTART THE LINE IN
/CASE OF TYPINS ERROR,

/
1413  ppodpe SUPBIT ©
21444 143172 DEM SCW /SUPPRESSION CONTROL WORD
214415 202665 LAC SURX /ROINTER FOR SUPPRESSS
pl416 043157 DAC PRNT
g1417? 2026686 LAC SUPXA /CISURXA) = SUPBIT*1
p1420 43162 DAC OVER
214214 102075 JMS CRLF /CRy LF
di422 1020%7 JMS PNXT /PRINT wsUPPRESS"

/
2142y 101547 AGAIN  JUMS KEYIN /WALT FOINPUT
21424 543217 §AD KRi® /CHECK FOR. C,R,
21428 601472 JMP EQY /DONE SELECTING
01426 843227 SAD K3?7 /CHECK FOR RyB=0UT
21427 401414 JMP SUPBITsy
L4338 843220 SAD Kas4 /CHECK FOR COMMA
1431 401423 JMP AGAIN /WAIT FOR NEXY BIT POS,
1432 1p1522 JMS NUMB /DETERMINE INPUT NUMBER
21433 6015647 JMP QUERY /NOT VALID RESTART

/
B1434 741200 SNA /CHECK FOR @
P1438%  4p1516 JMP 2ERQ /POSITION 2
P1438 043167 DAC TTYN /SAVE DiglT
1437 101547 JMS KEYIN /WAIT FOR SECOND DIGIT
01447 343220 SAD KR84 /CHECK FOR COMMA
Ple4y 401500 JMP EOM /2 DIGIT POSITION
pi442 343217 SAD KaL® /CHECK FOR C,R,
21443 6015804 JMP EOTA /DONE
Pi444 343227 8AD K377 /RUB=QUT IF NO SKIP
pLeas  sp1414 JMP SUPH]Tey /START QVER
P1448 101522 JMS§ NUMB /DETERMINE NUMBER
Pi447 801547 JMP QUERY /NOT VAL1D, RESTARY

/

EJECT
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01450
01451
01452
31453
21454
21455
01456
01457
21460
81461
1462
21463
Pi464
21465
21466
01467
21470
81471

21472
21473
01474
014758
01476
Bi477

81520
01504
p1502
21503

21504
21529
01806
2187
01510
01511
21842
21343
21514
21518

B1514
018%17
21%290
pis2y

MXCHLS

43170
203167
744010
744010
744010
243170
740004
243474
777777
343171
243171
203243
7440220
443171
804464
243172
243172
601423

203172
740001
243173
143472
102875
621413

203167
740201
343205
601462

203167
740001
343205
043171
203243
744020
443171
6091511
243172
691473

203172
243243
243172
601423

MXCH18
/

ROTOR

goy

/
£OM

/
EOTA

/
2ERO

DAC
LAC

TTYX
TTYW

RCL1 REL) RCGL

XOR
CMA
pAC
LAW
TAD
DAC
LAC
RCR
152
JMP
XOR
DAC
JMP

LAC
CMA
DAC
DEM
JME
JMPs

LAC
CMA
TAD
JMP

LAC
cMA
TAD
DAC
LAC
RCR
182
JMP
XOR
JMP

LAG
%0R
DAC
JMP

EJECT

TTYX
TYYY
ot
TTYY
TYYY
K4@PK

TTYY
(=8
SCW
SCW
AGAIN

8CW
BlTSUP
SCW
CRLF
sypPB1T
TYYW

Ki
ROTOR

TYYW
Ki

TTYY
K4QUK

TTYY

18
SCW
EQT*4

SCW
K4Q0K
SCW
AGAIN

/SAVE NUMBER
/PREVIOUS DIGIT

/COMBINE DIGITS

/1' COMPLEMENT

/SAVE

/SUBTRACT 1

/400000

/SHIFT COUNT

/INSERY IN CONTROL WORD
/WAIT FOR NEXT BIT POSITION

/SELECTION COMPLETED

/CR,LF
JEXLY

/SINGLE plGIT

/INPUT DIGIY
72'S COMPLEMENT
/400000

/SHIFT COUNTER

JEX1T

/7400000

/WAIT FOR NEXT
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/
pi522 ooooQ0 NUMB 2
21523 203145 LAC cT32 /ASCI1 INPUT
Pp1%24 8303226 AND KI7¥
21525 543223 SAD K260
01526 741000 SKP
P1527 401534 JMP ¢85 /CHECK FOR A 270 OR 271
B1530 441522 182 NUMB /RETURN+1
21531 203145 LAC er3e
21532 s5@3207 AND K?
P1533 621522 JMP & NUMB JEXIT
1534 8343223 SAD K279 /= 8 OR 9 IF EQUAL
0153% 741000 SKP
21536 621522 JMPa NUMB /ZINVALTID
P1%37 2031483 LAC crTae /ASCII INPUT
p1840 503209 AND K4 /s A 8 IF BIT 17 = @
B1%41 740200 S#A
21542 601545 JMP 1 +3 /A9
21543 777770 LAW w0 /SHIFT COUNT OF 8
Pi%44 401462 JMP RQTOR
piB4n 777767 LAW wil /SHIFT COUNT OF 9
Di548 401462 JMP ROTOR
/
/
/CHARACTER INPUT ROVTINE
/
01547 ppo000 KEYIN ©
01552 700312 KRB ZINITIALIZE
1854  70030% KSF /WALIT FOR INPUT
By5%2  4p41551 JMP o=l
91553 7003312 KRB /READ BUFFER
01854 043145 DAC crie /SAVE
21558 424547 JMPa KEYIN
/
/
/CKECK VALIDITY OF INPUT CHWARACTER
/
P1%%s¢ goooO? LEGAL @
21557 293445 LAC crie /ASCIL INPUT
1860 543227 SAD K377 /15 1T A RyBoUT
01561 401043 JMP KYBRD /START OQVER
91862 343217 SAD K24° /CHECK FOR C,R,
21563 623464 JMPa EXIT /LINE TERMINATED
21564 503226 AND K370
P156% 843221 SAD K26K /SHOULD EQUAL 260
21864 621556 JMPa LEGAL /04K,
01567 102612 QUERY  JUMS WOTIS /PRINT QUESTION MARK
21870 623162 JMPs OVER /START LINE OVER
/

1EJECT
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/PRINT AREA CONTAINING PROGRAM

/
01871 000000 LoCAT @8
81572 750004 LAS
21573 8503214 AND K109
#1574 740200 S2A
2157% 621574 JMPa LOCAT
B15%76 102078 JMS CRLF /CR, LF
21877 202672 LAC PISIN
04607 043187 DAC PRNT
1694 102037 JMS PNXT /PRINT "pROGRAM 1S [N FIELD"
81602 100653 JMS WHERE /WHERE 1S 1Y
01603 043203 DAC WORK
21604 744010 RCL) RTLI RAL

21628 742010
21624 740040

24607 303207 AND K?

01610 343224 TAD K260

P1611 122032 JMS PCMAR /PRINT 18T WALF FIELD NO,
81612 203203 LAC WORK

21613 744010 RELS RTLI RYL} RTL

01614 742012
21648 742040
Bl61s 7420102

21617 523207 AND K?
Ri620 343224 TAD K260
g16214 102032 JMS PCHAR /PRINT 2ND WALF FIELD NO,
pi622 102079 JMS CRLF /CR, LF
21623 621573 JMPa LOCAY EXIT
/
/
/GENERATE & DIGIT ADDRESSES FROM KEYBOARD INPUT
/
Pi624 o0o0000 GETAD @
B162% 707704 LEM
Pi628 222702 LAC# ROTA /GET A NEG, LAW FOR COUNT
21627 043163 DAC NROTA /SHIFT COUNTER
B1630 203148 LAC cTye /ASCI! INPUY
P1634 4431653 CNROY 183 NROTA
21632 601650 JMP GOLEFT /ROTATE ¢ LEFT
21633 243160 XOR ADRCW /ADR, CONTROL WORD
03634 243140 DAC ADRCW
01638 777777 LAW -
01638 562702 SADs ROTA /REC'D 6 DIGITS IF EQUAL
04637 601642 JMP o3
plédp 442702 192 ROTA /LAW POINTER + 1
P1644 821624 JMPa GETAD /EXIT AND WAIT FOR NEXT
Pi642 202703 LAC ROTE /ESTORE POINTERS
PL643 242722 DAC ROTA
P1644 222702 LACs ROTA
21648 043168 DAC NROTA
B1648 441624 182 GETAD /RETURN+1
P1647 421624 JMPa GETAD JEXIT
#1650 744010 GOLEFT RCL

B1651  6P1634 JMP CNROT
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01652
21653
21654
21655
01656
21657

MXCHLY

777760
777763
777766
777774
777774
777777

MXCH4B

/
ROTC

LAW
LAW
LAW
LAW
LAW
LAW

EJECT

=20
w5
=12
L34
i
=1

/ROTATE 15 LEFT FQR 1ST DIGIT
/712 LEFT FOR 2ND

/9 LEFT FOR 3RD

/76 LEFTY FOR 4TH

/3 LEFT FOR 5TH

/NONE FOR 6TH
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21660
21664
P1662
21663
01664
016658
L6646
24667
21670
21674
21672
21673
01674
01678
1676
21677
217080
21704
pL7e2
24723
24704
21708
21706
p172?
21710
01714
21742
21743
21744
24718
21716
91747
01720
91724
pi722
pL723
1724
24728
24726
21727
24730
21734
21732
21733
01734
2173%
21736
91737
1740
21744
pL742
24743

MXCHL1S

000000
201623
241578
102079
202673
2431587
102037
102075
202674
243162
202678
p4a3164
191547
543227
601663
1015586
203149
503207
744020
742020
740020
243152
101547
543227
601661
10155%6
203145
333207
744020
742020
742020
742020
243152
2431582
101547
543220
741000
601547
101547
543227
601664
1015%6
203145
503207
744020
742020
740020
243153
101547
543227
601661
104556

MXCH1S

/
/ROUTINE TO ACCEPT TEST LIMITS FROM KEYBOARD INPUT
/

SLMTS

4]
LAC
DAC
JMS
LAC
DAC
JMS
JMS
LAC
DAC
LAC
DAC
JMS
S§AD
Jup
JMS
LAC
AND
RCR)

DAC
JMS
8AD
JMP
JMS
LAC
AND
RCR)

XO0R
DAC
JMS
SAD
SKP
JMP
JM8
SAD
JMP
JM8
LAG
AND
RCR}

DAC
JMS
SAD
JMP
JMS

GETAD=Y
LOCAT#4
CRLF
TLMX
PRNT
PNXT
CRLF
SLMX
OVER
DONS
ExIT
KEYIN
K3I?7
SLMTS e}
LEGAL
cT32

K?

RTRI RAR

FIRSTY
KEYIN

K3r?7

SLMTS#S
LEGAL

cT32

K?

RTRI RTR)

FIRSTY
FIRSTY
KEYIN
K254

QUERY

KEYIN

K377
SLMTSey
LEGAL

cT32

K7

RTRI RAR

LASTY
KEYIN
K377
SLMTSet
LEGAL

/RESTORE JMP&
/CR, LF
/TEST LIMITS POINTER

/PRINT "TEST LIMITS"
/CRyLF
/C (SIMX)y=SL L MTS#1

/RETURN ADDRESS=CREVR
/WATT FOR INPUT OF MEM, NO,
/SE IF vaALID

/ASCIT INPUT
/MASK 15,16 AND 17

/WAIT FOR INPUT OF FIELD NO,

/SEE IF VALID
/ASCII INPUT

/MASK 15,16 AND 17
RTR

/FIRST FIELD TO TEST IS SYQRED

/WAIT FOR COMMA

/PRINT QUERY, AND RESTART
/WALT FOR INPUT OF MEM, NO,

/SEE IF VALID
/ASCII INPUT

/WAIT FOR INPUT OF FIEL NO,

/SEE IF yALID
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1744
217458
P17486
81747
21750
81754
1752
1783
21754
217583
1756
L7587
gi760
21761
01762
B1763
21764
21763

MXCHLS

203145
523207
744020
742020
742020
742020
243153
p4315)
777777
2431446
443146
601547
203152
742001
343208
343153
740100
621774

MXCH15

CREVR

LAC
AND
RCR}

XOR
DAC
LAW
DAG
182
JMP
LAC
CMA
TAD
TAD
SMA
JMP

LJECT

cT32
K7
RTR} RTR)

LASTY
LABTY
=i
CYeK
CT 4K
QUERY
FIRSTY

K
LASTY

OKAS

/ASCIl INPUT
/MASK 15,16 AND 17
RTR

/LAST FIELD TO TEST 1S STORED

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

/2'S COMPLEMENT
/FIRST Is >LAST IF NEG,

/FIRST 1S5 LOWESY ORDER
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81764
1767
23770
24774
g4772
81773
21774
21778
L7746
01777
pRPoR
gRe04
ggega
ogegs
pe00o4
o20es
p200e
oROB?
geeLo
PR0LY
peeia

geR1l
22014
pePLe
p2016
22017
02020
peoay
pae22
02023
02024
g2025%
2026
#2027
22030
22@3¢

MXCH1S

203152
243151
203153
43152
203154
243153
203153
543152
741000
602007
543125
744000
602007
760000
041573
101571
601661
101547
543217
621660
601567

poReoQ
102073
202676
p43157
102037
700312
702304
602021
700342
543227
601661
750004
43127
102075
6220413

MXCH1S
/

OKAS

ALOK

LAC
DAC
LAC
DAC
LAC
DAC
LAC
SAD
SKP
JMP
SAD
SKP
JMP
LAW
DAC
JMS
JMP
JMS
SAD
JMPa
JMP

FIRSTY
craes
LASTY
FIRSTY
cros
LASTY
LASTYL
FIRSTY

ALOK
INSFLD

ALOK

LOCAT#¢
LOCAY
SLMTS#Y
KEYIN
K24%
SLMTS
QUERY

/SAVE
/LLAST 1S NOW FIRST
/FIRST IS NOW LAST

/SEE IF QONLY 1 SELECTED
/YES, SEF IF IT HAS PROGRAM

/REJECT IF EQUAL,
/TELL WHERE IT 1S
/CHANGE JMPa TO NOP

/RESTART
/WAIT FOR A C,R

/EXIT
/PRINT GUERY AND RESTART

/
/SETUP ACS, PRESS CARRIAGE RETURN TO EXITY
/

SETAC

[}

JMS
LAC
DAC
JMS§
KRB
KSF
JMP
KRB
SAD
JMP
LAS
DAC
JMS
JMP &

+LJECT

CRLF
SETX
PRNT
PNXT

1=

K377
SLMTsey

MCWA
CRLF
SETAC

/CR,LF
/POINTER

/PRINY nSETUP ACS®

/CHECK FOR RO

/RESTART

/CRyLF
/EXIT
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02032
02033
82034
02035
22036

220837
"F{LY
QRP4y
pgo42
02043
02044
02048
02044
0247
p2ese
2R054
22eBa
22053
02054
p20e58
02056
pR057
0060
i L}
B2062
02063
02064
02068
22064
BRO67
gge7e
22071
gee72
82073
B2074

MXCHL®

ee20R0
700406
700401
602034
422032

op2eoo
777775
43145
443157
223157
741200
622037
42075
503213
8543213
602062
43142
777740
343142
740100
602072
242053
243224
102032
443145
741000
602040
202073
742020
742020
742020
602046
203142
343215
602061

MXCHLS

/
/PRINT ROUTINES FOR MESSAGES

/
/PRINT ONE CHARACTER AND EXIY

/

PCHAR 2
LS
TSP
JMP
JMPs

/
/PRINT A STRING

/

PNXT 2
LAW
DAC
152
LAC»
SNA
JMPs

MASK DAC
AND
SAD
JMP
DAC
LAW
TAD
SMA
JMP
XOR
XOR
JMS

cKd 182
SKP
JMP
LAC

1=l
PCHAR

AND EXIT,

-3

cr3e
PRNT
PRNT

PNXT
ERLF
K77
K77
cK3
BITCON
Y
BITCON

CRLF =3
ol
K3p¥
PCHAR
cTIe

PNXTed
CRLF

RTR} RTR} RIR

JMP
LAC
TAD
JMP

+LJECT

MASK
BITCON
K202
CK3Imyq

/CHARACTER COUNTER
/WORD POINTER+1

/ALL DONE IF @

/EXIT

/SAVE WORD

/MASK 6 BIT CHARACTER
/CHECK 1F RYBOUT

/SAVE CHAR

/NEG, = ALPHA

/NUMER]C

/MAKE ALPHA

/PRINT ACS 12=17

/CHECK FOR 3 CHARACTERS

/GET NEXT 3 CHARACTERS
/POSITION NEXT

/PRINT 1T

/MAKE NUMER]C
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22078
2076
g2e7?
p2100
B104
B2im2
22403

BR124
peios
02106
vaie?
g2i10
BRLLy

Pe112
CFEER
2114
peLLs
22116
PRL1L7
22120
p2i2y
pe122
pRi2y
2124
g2i2s
82126
o127

MXCHLS

poeooo
768215
102032
542102
622075
760212
602077

200200
760240
182032
443143
60210%
622104

pooRoe
777772
243149
2020759
744040
742019
242075
740010
sp3207
343221
102032
443145
602119
622112

MXCH1S

/CARRIAGE RETURN,

/
CRLF

2
LAW
JMS
SAD
JMP«
LAW
JMP

/
/PRINT SPACES

/
SPING

/
/PRINT SIX DIGIT 0CTAL NUMBERS

/
PROCTL

POBITN

2

LAW
JMS
1 §-1
JMP
JMPa

2
LAW
DAC
LAC
RCLI

DAC
RAL
AND
TAD
JM8
18%
JMP
JMP»

EJECT

248
PCHAR
o *2
CRLF
212
CRLFe2

240
PCHAR
cT32
SPINGe*1
SPING

Y]
cTYR
CRLF
RTL

CRLF

K7

K240
PGHAR
crae
POSITNey
PROCTL

LINE FEED

/ASCII C

/EXIT
/LF

/ASCIl S
/COUNTER

JEXIT

/DIGIT C
/OCTAL N

/PRINT

JEX]Y

R

PACE

OUNTER

UMBER

/POSITION NEXT DIGIT
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/XCHLS « TAPE 3
/
/ROUTINE TO DETERMINE FIELD FOR RELOCATION

/
22130 202677 CMOVE  LAG ERTHL
P2131 043251 DAC ERWRD
02132 203153 LAC LASTY /{,AST Tp TgST
22433 543152 SAD FIRSTY /DON'T MOVE IF EQUAL
02134 400218 JMP RTNL /RETURN
P2135 203124 LAC FLAGS /PROGRAM FLAGS
22138 741100 SPA /FORCED MOVE MADE IF A 1,
p2137  s@R216 JMP RTNY /DON'T MOVE
02140 742020 RAR /LINK ® glT 17
2141 741490 SEL /FIRST MOVE IF SKIP
P2142 402227 JMP NXTMy /SETUP FOR NEXT MOVE
P2143 443124 182 FLAGS /SET FLAG FOR 1ST MOVE
BR144 203153 LAC LASTY
#2148 43128 DAC INSFLD
p2144 770000 LAW =1 0000 /=fK
22147  34312% TAD INSFLD /SUBTRACT 4K FROM CURRENT
g2150 043174 DAC NXLO0C /NXLOC = DEST'N FOR NEXT TIME,
P15 100653 JMS WHERE /WHERE ARE WE NOW
02152 543125 SAD INSFLD /ALREADY IN LAST 1 IF EGUAL
22153 sp2212 JMP sysl /TRY NEXT LOWER
/
/NOW CHECK FOR ERROR RECORDED IN NEW FIELD
/
@2154 760000 CKERR  LAW
P245% m43251 SAD» ERWRD /NO ERRORS IF = LAW
P2156 602187 JMP STMV /INITIALIZE MOVE
024157 22328¢ LACw ERWRD
P2169 543125 SAD INSFLD /ERROR [N PIELD IF EQUAL
pe161  sp2201 JMP EQUAL
02362 443254 182 ERWRD /POINTER * 3
02463 203254 LAC ERWRD
@2164 342700 SAD ENERR /END OF TABLE IF EQUAL
2216% 741000 SKP
P2166  6p21%7 JMP CKERR«3
/
02167 202677 TNV LAC ERTBL
82170 043254 DAC ERWRD /RESTORE POINTER
22471 203125 LAC INSFLD /NEW FlELD
02172 043176 DAC DESTN
PR2173 100683 JMS WHERE
2174 043178 DAC SOURCE
B2178 5431764 SAD DESTN
P2178 600216 JMP RTNL /NEW ANp CURRENT ARE EQUAL
2177 203176 LAC DESTN
22200 602346 JMP MOVE /MOVE PROGRAM
/

EJECT
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R2204
p22o2
g2203
02204
02208
02206
02207
02210
g2214¢

02212
92213
p2214
02219
p221e
82217
02220
D224
p2222
g2e23

92224
pra2s
022264

MXCH1%

543152
602224
744200
602210
770000
343128
43174
202677
43251

203174
543125
602201
p43125
543152
602154
770000
343125
043174
602154

202677
p43251
600216

MXCH15

/ERROR IN NEW FIELD: TRY NEXT LOWER

/
EQUAL

suBt

/
DNMVE

SAD
JMP
SNA
JMe
LAW
TAD
DAC
LAC
DAC

LAC
SAD
JMP
DAC
SAD
JMP
LAW
TAD
DAC
JMP
LAC
DAC
JMP

LJECT

FIRSTY
DNMVE

XY
=10000
INSFLD
NXLOC
ERTHL
ERWRD

NXLOC
INSFLD
EQUAL
INSFLD
FIRSTY
CKERR
=100p0
INSFLD
NXLOC
CKERR

ERTBL
ERWRD
RTNZ

/DON'T TRY NEXT IF EQUAL

/18 1T FIELD @

/YES

/4K

/SUBTRACT 4K FROM NEW FIELD
/NEXT NEW FLELD

/RESTORE POINTER

/NEXT NEW FLELD

/15 1T = CURRENT NEW FIELD
/TRY NEXT LOWER

/NEW NEw FIELD

/DOES IT = LOWEST FIELD
/CHECK FOR ERROR

/SUBTRACT 4K
/NEW FIELD FOR NEXT PASS

/RESTORE POINTER
/START OVER
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02227
2230
2231
2232
02233
02234
02235
02234
22237
2249
D224y
p2242
02243
2244
22458

0244
p2247
p225p
22254
pr252
02233
02254
g225s

2256
22257
82260
02264
92262
02263
22264
222683

MXCHLS

100653
243175
760000
563251
602246
202677
2432534
2232514
543174
602266
443254
203254
542700
741000
6282236

202677
243251
203174
543125
602255
543152
602303
543152

602277
p43125
770000
343425
43174
203128
p43176
602346

MXCH1S5

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

/
NXTMy
CKNXT

/
STNXT

JMS
DAC
LAW
SADa
JMP
LAC
DAC
LACa
SAD
JMP
182
LAC
SAD
SKP
JMP

LAC
DAC
LAC
SAD
JMP
SAD
JMP
SAD

JMP
DAC
LAW
TAQ
DAC
LAC
DAC
JMP
EJECT

WHERE
SOURCE

ERWRD
STNXT
ERTH(
ERWRD
ERWRD
NXLOC
sUB2

ERWRD
ERWRD
ENERR

CKNXTeB

ERTBL
ERWRD
NXLOC
INSFLD
1 *3

FIRSTY
MVBK

FIRSTY

NXTH]
INSFLD
=100pe
INSFLD
NXLOC
INSFLD
DESTN
MQVE

/WHERE 1S PROGRAM NOw

/NO ERRORS [F 1ST = AW

/GET AN ERROR ADDRESS

/ERROR IN NEXT FIELD TRY NEXT

/DONE TABLE AND NO ERRORS

/RESTORE POINTER
/NEW FIELD
/DOES 1T 3 CURRENT FIELD

/DOES ]T = LLOWEST FIELD

/YES, CLEAR FLAGS AND MOVE
/DUES THE CU RENT ALSOs

/THE LOWEST FIELD,

/YES, SETUP FOR HIGHEST FIELD
;N:a CURRENT FIELD

/NEW NEXT PLELD

/MOVE FROM MERE TO C (DESTN)
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02266
02267
822792
02274
g2272
22273
02274
22275
B276

22277
pesoo
22301
02302

22303
02304
02305
22326
22307
02310
223114

MXCHLS

203174
543182
602224
778000
343174
p43174
543125
6022687
602234

203153
503245
243174
602234

100653
243475
203174
p43125
243176
143124
602346

MXCHL5

/
suBs2

NXTH!

/
MVBK

LAC
SAD
JMP
LAW
TAD
DAC
SAD
JMP
JMP

LAC
AND
DAC
JMP

JMS
DAC
LAC
DAC
DAC
DM
JMP

+EJECT

NXLOC
FIRSTY
DNMVE
i 0009
NXLOC
NXLOC
INSFLD
SUBZ2ey
CKNXTe3

LASTL
K370K
NXLOcC
CKNXT3

WHERE
SOURCE
NXLOC
INSFLD
QESTN
FLAGS
MOVE

/15 NEXT = FIELD @@ OR 1ST 70 TEST

/YES, DON'T MOVE
/=4K
/NEW NEXT FIELD

/DOES 1T = CURRENT FIELD
/YES

/SEE IF ERROR IN NEW FIELD
/LAST To TEST

/LAST 3 NEXT FIELD
/CHECK FOR ERROR
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/ROUTINE TQ FORCE MOVE TWE PROGRAM: DESTINATION
/FJELDH MUST BE TYPED IN BY THE OPERATOR (@@-37 OCTAL),

/
P2312 203243 FCOMY  LAC K4 B¥K
02313 740001 CMA
Pa3L4  sp3124 AND FLAGS
P2318% 243243 X0R K4APK /SET BlT @ FOR FCOMV FLAG
22316 243124 DAC FLAGS
22317 202677 LAC ERTHL
02320 043251 DAC ERWRD /RESTORE TABLE POINTER
02321 102458 JMS 600 /PRINT GO T0 FLELD
/
/CHEEK FOR ERROR IN NEW FIELD
/
02322 760000 CKFCD  LAW
PR323 543251 SADe ERWRD /NO ERRORS [F 457 = LAMW
02324 602346 JMP MOVE /SEE WHERE T0 GO
g232% 223251 LAC» ERWRD
22326 843476 SAD DESTN /DOES ERROR = NEW FIELD
02327 #0233% JMP XPRT /YES, PRINT MESSAGE
02330 443253 182 ERWRD /POINTER]
02334 2032831 LAC ERWRD
PR332 m42700 SAD ENERR /SKE IF END OF TABLE
2333 602336 JMP T /DONE AND NO ERRORS
82334 402325 JMP CKFCD*3
@233% 102433 XPRY JMS PRSEL /PRINT ERROR IN SELECTED 4K
/
P2336 202677 LAC ERTOL
02337 432584 DAC ERWRD
P234p 203176 LAC DESTN
p2344 543175 SAD SOURCE
p2342 400216 JMP RTN1
2343 43128 DAC INSFLD
PR344 503242 AND K329k
22348 p4320y DAC PINX
: /

1EJECT
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22346
22347
2350
22354
92352
22353
22354
p2358
22356
02357
B2360
22361
02362
02363
02364
02365
p2366
02367
22370
02374
02372
p2373
02374
p2375
22376
22377
02400
p2404
02402
22493
g2404
24058
p2406
02407
02410
02411
p2412
02413
p24L4
g2413
p241s
p2417
02420
02421
2422
pR423

p2424
PRA25
02426
2427
02430

MXCHLB

142603
203176
803242
243204
770000
043146
203175
243177
740034
343176
7210200
143204
223477
743144
102442
250000
210000
863177
744000
102554
443177
737004
443146
741000
602424
203144
542655
744002
602362
223177
542716
602363
503233
2431764
102442
p508000
2100082
503233
2431758
563177
741000
102554
443177
7370014
443146
802403

102530
203178
740033
343176
7210020

MXCHLS
/

/ROUTINE TQ RELOCATE THWE PROGRAM

/
MOVE

MOSOM

AJIN

/
DIND

D3EM
LAC
AND
DAC
LAW
DAC
LAG
DAC
CMAIIAC
TAD
RAX
DEM
LAGe
DAC
JMS
DAC
LAC
SADe
SKP
JMS
182
AXRe1q
182
SKP
JMP
LAC
SAD
SKP
JMP
LACe
SAD
JMP
AND
X0R
JMS
DAC
LAC
AND
X0R
SAQ»
SKP
JMS
182
AXR#1
182
JMP

JMS
LAC
CMALTAC
TAD
PAX

LOCER
DESTN
K3BUK
PINX
«10000
CTaK
SOURCE
MOVES

DESTN

MEMADR
MOVES
TNUM
RTLYL
X

X
MOVES

MVERR
MOVES

CT4K

DIND
TNUM
DLMT

MOSOM
MOVES
DLMTA
MQSOMey
K7777
DESTN
RTLYL
X

X
K7777
SQURCE
MOVES

MVERR
MQVES

CTeK
AJIN

ENOT
SOURCE

DESTN

/wéK
/4K COUNTER
/CURRENT FI1ELD

/NEW FIELD

/L0C ZERO START
/MOVE FROM CURRENT
/SAVE

/PUT IN NEW FIELD
/READ BACK

/COMPARE

/0K

/PRINT ERROR INFO
/INCREMENT ADDRESSES

/DELIMITING CHARACTER
/ADJUST INDIRECTS

/DONE INDIRECTS IF EQUAL

/MASK ADDRESS BITS
/PUT FIELD NUMBER ON [T

/PUT IN NEW FIELD
/READ BacK

/COMPARE

/0K

/PRINT ERROR INFO
/INCREMENT ADDRESSES

/WAS TRANSFER MADE OK
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02431 740000 NOP
JEXIT FROM WERE T0 LOC
22432 610216 JMP RTN, X /RTINL IN NEWw FIELD

EJECY



PAGE

39

02433
2434
2435
gR436
02437
p2440
2444

p2442
p2443
02444
p2445
22446
p2447
2450
p2454
22452
#2453
02454

02455
02456
82457
2460
02461
p2462
02463
p2464
P2465
02466
2467
2472
2474
22472
22473
02474
02475
2476
02477
pespe0

228014

MXCH15

700000
1020753
202715
243137
102037
102075
602312

goodoe
744000
243144
777767
243151
2031414
748010
742010
443151
602451
622442

pooep0
750004
503212
741200
602473
102073
202704
243157
102037
750004
53212
740200
602466
102075
10207%
202705
243157
102037
101547
543217

602547

MXCH18

/
/PRINT ERROR [N SELECTED 4K

/
PRSE|

/
/ROTATE
/

RTL9L

2

JMS
LAC
DAC
JMS
JMS
JMP

CRLF
ERSEL
PRNT
PNXT
CRLF
FCORY

/CRy LF
/TEXT POINTER

/PRINT

/WAIT FOR ANOTHER CHOICE

INSTRUCTION 19 LEFT BEFORE MOVING

2
cLbL
DAC
LAW
DAC
LAC
RAL
RYL
182
JMP
JMP»

TNUM
=11

cTes
TNUM

crTed
|'3
RTLYL

/LINK 3 ¢
/SAVE

/=9 DECIMAL
/SHIFT COUNT
/INSTRUCTION

/
/KEYBOARD ROUTINE FOR FORCED RELOCATION

/
GoTo

NOSW

2

LAS
AND
SNA
JMP
JMS
LAC
DAC
JMS
LAS
AND
S2A
JMP
JMS
JMS
LAC
DAC
JMS
JMS
SAD

JMP
EJECT

K4

NQSHW
CRLF
PTWLY
PRNT
PNXT

K42

3
CRLF
CRLF
GaorL
PRNT
PNXT
KEYIN
K212

CFLG

/READ ACS

/CHECK BIT 12
/EGUALS 2
/CRLF

/TEXY POINTER

/PRINT PyT ACS 12 ON A 2

/WALIT FOR THE @
/CRYLF x 2
/TEXT POINTER

/PRINT GO TO FIELD =

/WAIT FOR INPUT

/A CR = NO FORCED MOVE

/AND RESUME AUTO RELOCATE
/CLEAR THWE FORCED MOVE FLAG
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4p

p2%@2
02503
02504
22505
22506
22507
g251p
25114

g2512
22513
P2514
B2513
82546
22547
22820
22524
22522
g2823
02524
PR523
gR326
22827
22530
22534
22532
22533

2534
22535
225836
02537
02849
22544
22542
02543
PR544
P2545
22544

22547
22550
02554
02552
22553

MXCH18®

543227
602473
742020
742020
503242
43176
104547
543217

602547
543227
602473
742020
742020
742020
740022
503240
2431768
243176
108653
243175
103073
622433
ops00Q
202603
744200
622530

707704
142603
10207%
202727
243187
102037
10207%
203124
741100
602312
602244

203243
740004
503124
243124
600216

MXCN18

ENOT

/
CFLG

SAD
JMP
RTR}

AND
DAC
JMS
SAD

JMP
SAD
JMP

CRTR)

AND
XOR
DAG
JMS
DAC
JMS
JMPw

LAC
SNA
JMPs

LEM
DEM
JMS
LAC
DAC
JMS
JMS
LAC
SPA
JMP
JMP

LAC
CMA
AND
DAC
JMP
1EJECT

K377
NOSW
RTR

KIBYK
DESTN
KEYIN
Kag®

CFLG
K377
NOSW
RTRI

K?2K
DESTN
DESTN
WHERE
SOURCE
CRLF
GOT0

LOCER
ENOT

LOCER
CRLF
NERN
PRNT
PNXT
CRLF
FLAGS

FCOMy
STNXT

K4BOK
FLAGS

FLAGS
RTNZ

RTRI

/RUBOUT, RE«PRINTY GO TO FIELD ~

/MASK B1TS 1,2,

/FIRSY CWAR, OF FIELD NO,

/WATT FOR INPUT,

/A CR = NO PORCED MOVE

/AND RESUME AUTO RELOCATE,
/CLEAR TWE FORCED MOVE FLAG,
/RUBOUT, RE«PRINT} GO TO FIELD -

RAR

/MASK B1TS 3,4 g 5,

/0R FIRST & SEGOND CHARS,
/NEW FlELD,

/WHERE ARE WE NOW
/CURRENT FIELD

/CR, LF

/CHECK FOR ERROR

/NQ ERRORS IF 0
ZENTER NEW FIELD

/CR,LF
/TEXT POINTER

/PRINT NO MORE ERRORS
/CRyLF

/AUS @ A L s FORCED MOVE

/WATT FOR ANOTHER CHOICE
/TRY NEXT FIELD LOWER

/CLEAR THE FORCED MOVE FLAG
/START QVER
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a1

22554
#2558
82556
2857
22560
p2561
2562
p2563
02564
22565
02566
2567
02370
22574
22572
02873
22574

22873
22876
02877
p2600
02604
p2602

02623
p2604
p26@5
22606
02607
26412
02611

02612
02643
02644
02615
02616
02617

p262g

MXCH1%

preooo
43154
724009
243155
223177
243156
202621
744200
102621
202603
744200
102603
202620
244013
1020875
777764
800765

200766
p44043
750004
744100
100660
622554

op0000
102075
202706
P43157
102037
102075
622603

o000
102075
768277
102032
102075
622612

602575

MXCHL%

/
MVERR

/
LOCER

/
woTis

/
JMB3

@
DAC
PAX
DAC
LAC»
DAC
LAC
SNA
JMS
LAC
SNA
JMS
LAC
DAC
JMS
LAW
JMP

LAC
DAC
LAS
SPA
JMS
JMP s

JMS
LAC
DAC
JMS
JM§
JMP&

JMS
LAW
JMS
JMS
JMP»

JMP
+EJECT

BADI

OCAUR
MOVES
G000y
PHOR

PHOR
LOCER

LOCER
JMP S
INDY
CRLF
=i?

STER

STER#Y
INDY

HALT
MVERR

CRLF
RELOC
PRNT
PNXT
CRLF
LOCER

CRLF
277
PCHAR
CRLF
WOTIS

LOCER=6

/SAVE INCORRECT INSTRUCTION
/FIELD AND ADDRESS

/SAVE

/CORRECT INSTRUCTION

/SAVE

/DON'T PRINT IF 1
/PRINT PROGRAM RELOCATION ERROR
/JMP LOCER=3

/=10 DECIMAL
/PRINT INFO

/EQUALS JMS SPING

/EXLT

/CR,LF
/TEXT POINTER

/PRINT PROGRAM RELOCATION ERROR
/CR;LF X 2
ZEXIT AND PRINT THE ERROR

/ORLF
/QUERY MARK
/PRINT
/CR,LF
/EXIT
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/
/HEADER ROUTINE

/
02624 000000 PHOR ?
22622 102075 JMS CRLF /CR,LF
22623 202710 LAC TSTX /POINTER FOR "TEST"
@2624 pA3LBY DAC PRNT
P2625 102037 JMS PNXT /PRINT TEST
02628 102650 JMS CLMN /SPACE &
22627 2027131 LAC ADRXA /MOCTAL ADR,"
#2639 043157 DAC PRANT
P2631 102037 JMS PNXT
02632 102650 JMS CLMN /SPACE 5
82633 202712 LAC GDATX /nGoop”
02634 43157 DAC PRNT
92635 102037 JMS PNXT
22636 102650 JMS CLMN /SPACE 5
22637 202713 LAC BOATX /"BADY
02649 943157 DAC PRN?
0264y 102037 JMS PNXT
02642 102650 JNS CLMN /SPACE 5
02643 202714 LAC POWX /UWFAT,CONTROL WORD"
02644 343157 DAC PRNT
02648 102037 JMS PNXT
02646 1028753 JMS CRLF /CRyLF
02647 622621 JMPa PHOR /nONE

/
P2659 Q0P0OO CLMN e
@268y 777773 LAW -8
82652 43145 DAC cTe
02653 102104 JMS SPING /SPACE
g2654 622650 JMPe CLMN

/

+EJECY
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2655
22656
22657
2662
02661
02662
2663
p2664
2665
82666
2667
22670
22671
2672
02673
02674
22675
82676
02677
02700
22704
2702
22703
22704
02795
22706
82707
22710
02711
82712
22713
22714
22715
02716

MXCHL5

752521
pe2763
202765
204274
ppLizé
2773
PQ1150
pELL76
203000
201414
P03063
203067
803005
0p3037
2030598
paL66l
2R4L756
203056
203252
PB3312
P23073
8241652
g@L652
pe3i12
23104
P03016
Pp3230
ge2717
pB2723
202730
po2734
282737
002747
752522

MXCHL5

/
/RETURN ADDRESSES

/
DLMT
TSNX
ADRX
ADLR
DONY
ADXR
AD2R
pON2
SURX
SUPXA
ADRiP
ADR2p
OVRLP
PISIN
TLMX
SLMX
DON3
SETX
ERTBL
ENERR
PTO
ROTA
ROTB
PTWLY
GOFL
RELOC
NERN
TSTX
ADRXA
GDATX
BDATX
PCWX
ERSEL
DLMTA

{INDIRECTS)

752524
TSTNR
FADRY
ADR1
nFST
LADRY
ADR2
DLST
SUPR
SURPB]T#y
FRS?Y
LSTA
OVRLAPR
PROIS
TSLM
SLMTSsY
CREVR
STACS
FRWRD#*Y
ERWRD#4Y
PYO!
ROTC
ROYC
PUT12
GOFLD
PROR
NOHMO
TST

ADR
GRAT
BDATY
PCWR
SLYER
752822
EJECT

/TESTHa
/FIRST ADR,=

/LAST ADR,w

/SUPPRESS=

/FPIRST

/|LAST

/ADR, 1§ WITHIN PROGRAM
/PROGRAM IS IN FIELD
/TEST LIMITS

/SETUP ACS
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/
/CONSTANTS FOR PRINT ROUTINE TEXTSs PACKED
/3 GHARACTERS PER WORD,

/
/NTESTY
2717 002747 ST '
02729 230524 230824) 777724
2724 777724
22722 geeopad
/
22723 202723 ADR '
p2724  24P347 240347) 4P1401) 220421) 0
22728 401401
gR724 220404
ge727 o00000
/
22730 gg2730 GOAT '
22734 174727 1747874 777704) @
22732 777704
B2733 poedo0
/
22734 002734 BDAT '
82738 0403102 p42102) @
22738 peeoen
/
82737 op2737 PCHWR '
22740 240120 2401201 470340) 22244161 4p1447

82744 170342
B2742 222416
B2743 401417
p2744 221727 221727) 777704 @
82748 777704
82746 oo000Q

/
82747 002747 SLTER
p27%0 2222083 222208 403217) 4RL631) 140523
22754 402217
02752  4p161%
22753 149523
22784 240303 240305) 40040%) p81106) 7704414
02755  4p0405
22756 051406
B2757 772414

22760 geedoe0 [/
/
22764 pe2761 TSTNR '
22762 2308524 2305241 7744024

22763 774024
02764 oo0000

/
02765 pR2765 FADRY '
22766 221126 2214061 402423) 22249%) 777740
02767 402423
g2770 2204021
227714 777742
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22772

22773
02774
02778
02776
02777

03000
03001
23002
23003
23004

MXCHLB
oppooe

02773
230114
214024
402204
pooges

203020
202523
952220
402323
000000

MXCH15

/
LADRY

/
SUPR

@

230114
2

202523

+EJECT

014024 4R2204

P52220) 482323}

2
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p3eps
23006
p3Ray
P3040
P304
g3g12
23013
P3IV14
3018

23046
23017
a3R2e
23021
B3g22
23023
23024
03023
23026
23p27

23039
23831
3032
3233
03034
23035
3036

23037
23049
03241
83042
23043
3044
23043
3046
03047

23050
03284
23052
p3¢53
23054
03055

p3056
23857
23060
3064
3062

3063
064

MXCH1®

oe3005
220401
231142
112740
114024
204016
p7i722
150122
goedoe

003016
172220
012207
2240153
171425
248103
161714
220540
221722
000000

03039
401716
221745
2540098
172222
772322
opoRe0

03037
172220
p12207
114013
114023
264016
140514
7740204
poo200

203050
230524
144024
114514
772324
poR000

203056
240523
492025
230301
poooee

oR3063
221106

MXCH1B

/
OVRLAP

PROR

NOMO

/
PRO1S

TSLM

STACS

/
FRSY

220401}

204016

172220
2408103

4037161
772322)
[

172220)

p64016)

230524

2402523

22119

231140) 112740

B71722) 152122)

212207 224015

161741} 220540)

224715) @%4005)

2124071 114215

140341) 774004

144024) 1415411

402029 2303041

402923) ¢

111024

171408

21722

{72222

114023

772324

2



PAGE
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03065
23066

3067
230870
03071
23@72

03873
23274
p3875
3076
23877
03100
23101
034022
23103

23104
B340%
23106
93107
p311p
23111

3112
83413
23414
p3418
23116
23417
23120
83421

MXCHLB

402423
pooope

pe3067
230114
774024
pR00R0

pe3873
112220
402416
242517
114023
111016
241102
770405
200000

pR3104
401707
404724
54106
4p044L4
eeoene

PP3112
242520
30140
614023
174062
214046
776040
oeoRo0

MXCHL5
/
LSTA

PTOI

GOFLD

PUT12

230811 4)

512220!

111046

423707)

242520

214846

+EJECT

774924) 0

402416 242517 1140223

244102) 770425) 0

401724) 054106} 4pP414

P3IAL4D) 6140231 L74062

776040 2



PAGE
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p3122

3123
23124
03125
83126
93127
03439
23131
03132
23133
23434
83135
23436
23437
23140

p344y

23142
3443
23444
p3ILAS
03446
23447
3150
23184
23152
3153
3454
23155
23184
23487
03160
23164
3162
B3463
3164
03148
23166
23167
23172
23174
23472
23473
03474
23175
P3476
23477
23200
83204
03202
P3203
23204

MXCH1%

777770

peoop?
oge000
ege0ed
200000
opgoeR
0000200
pepso0e
463144
631460
529250
ppgeeen
oeeR0e
opgodoe
eeroen
000004
peseco
peRdee
peeoRe
peRooo
opP00e
pe00ae
peooRe
000000
poddeo
poo000
pPOR0O
opoA04
200000
peP000
pogoor
00004
poe00R
p00000
290000
pOO0R4
poe0e0
poooep
poeooeo
eo00a0
p00000
777777
poeoeno
pe0000
0p00008
poedeo
pon2Lé
ppe0e0
pegeoo
gooooe
poooRe

MXCH15

/STORAGE AND CONSTANT REGISTERS

/
SIXT4

NOPRNT
FLAGS
INSFLD
LAST
MCWA
PCW
CNTRL
PCWA
PCWB
PCWC
PATR
PATG
PATKD
PATN
TNUM
BITCON
SVADR
cre2
crI2
CY4K
ctié
cTi28
cTR4
FIRSTY
LASTY
BADY
QCADR
600Dy
PRNT
ADRCW
exIY
OVER
ADRA
ADRB
NROTA
LT8T
TTYW
TrYX
TYYY
SCW
BITSUP
NXL0C
SOURCE
DESTN
MOVES
BGNLO
PINX
SXR
WORK
MEMADR

LAW *10 /COUNTS 44 PASSES BETWEEN

/ERROR PRINT SUPPRESSION,
/INDICATES END OF ERROR PRINT=QUTS
/SAVES SUBRQUTINE FLAGS

/CURRENT FIELD WITH PROGRAM

/LAST FIELD WITH DATA ERROR

/SAVES ACS SETTINGS

/CURRENT PAT,CONTROL WORDS

/SAME AS Pew

463344 /CONTROL WORD FOR TEST 1

631460 /FOR TEST 2

5292980 /FOR TEST 3

/ROTATES CONTROL WORD

/SAVES GOOD DATA DURING READ

/SAME AS PATGC BUT HAS SUPPRESSES BITS
/HAS CONTROL WORD TO ROTATE

/ASCI] TEST NUMBER

/FIELD COUNTER

[ RCRSRORCRCRS]

/4K COUNTRR

/GOUNTS 46 ROTATES

/CO0UNTS 428 LOCATIONS

ZUTILITY COUNTER

/FIRST FIELD TO TEST

/LAST FIELD TO TEST

/SAVES BAD DATA

/SAVES FAILING OCTAL A DRESS
/600D DATA

/BOINTER FOR PRINT ROUTINES
/PARTIAL ADDRESS WORD

/70 DISMISS

/POINTER TO START QF SUBROUTINES
/48T ADR, FROM KEYBOARD INPUT
/LAST ADR, FROM KEYBOARD INPUT
/ROTATE COUNTER

/LAST ADR, FOR SCOPE LOOPS
/TTYW THRU YY USED FOR KEYBOARD
/INPUT BIT SUPRRESSION

’ /TEMP STORAGE OF SURPRESSED BITS

AW =l /EACH SUPPRESSED BIT » ¢
/NEXT FIELD TO MOVE INTO
/FIELD To MOVE FROM
/PIELD To MOVE TO
/SAVE AS MOVED

T™NY JEXIT ADR, T0 A NEW FIELD
/STORAGE OF MEM, BLOCK THAT PROG, IS IN
/STORAGE LOG., FOR XR,

VRO TVN NS RD>2UER0 2SSOSR0 N

1EJECT



PAGE
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232095
3206
03287
23210
23214
3212
23213
23214
03218
p3216
83217
p3220
03224
p3222
93223
03224
03223
03226
23227
23230
03231
3232
23233
23234
23235
3236
23237
p3240
03244
03242
03243
83244
03245
03246
23247
23250
23251
p3252
23283
3254
@3255
23256
23257
03262
B3261
03262
03263
3264
03268
p3266
23267
23270
93271
g3272

MXCH1S

200004
p00002
000007
poPRLo
000020
poPR40
200077
g00100
200209
202212
p08215%
200254
208260
po0264
220270
200300
g0233}
2008372
e00377
poR400
ge4000
207700
27772

010008

017777
220020
42000
9720800
974000
302000
420000
177777
370000
700000
778000
7777080
503282
760000
768000
760000
762000
762020
760000
768000
760000
760000
760000
760000
760000
760000
760000
760000
760000
760000

MXCH15

/

K1

K2

K7
31
Kae
K40
K77
K100
K209
K212
K215
K284
K260
K264
K279
K3ee
K333
K379
K317
K400
K4K
K7709
k7777
Ki8K
K478
K28K
K4QK
K70K
K7 4K
K320«
K400k
K477
K370k
K700k
K770K
MAXERR
ERWRD

]

2

7

19

20

40

77

100
200
212
245
254
260
264
278
300
334
379
377
4p0
4200
7700
7777
19000
17777
20009
40000
70000
74000
300000
400000
177777
370000
700000
770000
LAW

o %4
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW

=100
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83273
23274
23275
23276
23277
23300
93301
23302
03323
23304
23308
03306
03307
23310
23313,

23312

MXCH1S MXCH18

7608000
760000
7608200
760000
7600200
760000
7602000
760000
760000
760000
760200
768000
760000
768000
760000
ooeoee
770020 |
SIACe03313

LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
+END

NO ERROR LINES



PAGE 51 MXCH13 MXCH15

ADR 22723
ADRA 23163
ADRB g3164
ADRCW #3160
ADRX p2657
ADRXA 22711
ADR1 1074
ADR1P P2667
ADR2 81150
ADR2P 2670
ADXR p2862
ADAR p2660
AD2R 02663
AGAIN 23423
AJIN p2403
AL OK p2207
BADY 83154
BDAT 92734
BOATX 22713
BEGIN 020202
BGNLO 23200
BITCON 23142
BITSUP 03173
BRSTA p055¢0
BYRST o825
BuUST p@%60
CBANK pReL7
CBOTH 21243
CEND e0571
CPLG 22347
CKAL 20463
CKERR p2154
c¢KFCD pa322
CKLST 01234
CKNXT p2234
CKXY pR472
cK3 p2ee62
CLMN 22450
CLOF 700004
CLON 700044
CLSF 700001
CLX 735080
CMOVE p2430
CNROT 231631
CNTRL 23131
COMPL ge428
CREAD 2377
CREVR BL756
CRLF 22075
crez p3144
cr84 23151
cries 83159
Crié 23447
cTs2 p3145
CT4K 83146



PAGE

DESTN
DFST
DIND
DLMT
DLMTA
oLSTY
DNMVE
DOALL
DOERR
DON4
DON2
DON3J
DOXY
EBA
EEM
ENERR
ENOT
EOM
EOY
£0TA
ERA
EQUAL
ERROR
ERSEL
ERSET
ERTBL
ERWRD
EXAM2
EXAM3
EXAM4
EXBA
EXITY
EXTST
FADR
FARRL
FODMV
FIRSTY
FLAGS
FRSY
GDAT
GDATX
GENPATY
GETAD
GOFL
GOFLD
GOLEFT
G00D1
8070
HALT
INDY
INSFLD
JMP3
KEYIN
KRB
KSFP

52

23176
g1i24
p2424
p2658
22716
21176
p2224
20323
pR742
p2661
p2664
22475
20541
707764
787702
p2700
22330
91509
p1472
21524
7087762
02201
0673
22718
po467
p2e877
23254
2027%
p0301
20305
707744
03461
02271
pi11s
02768
p2312
3452
03124
23063
2273¢g
pari2
oQ410
1624
22705
p3104
21650
p3156
02458
posso
P1213
31258
2620
241%47
790312
720301

MXCH15

MXCH15
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KYBRD 91041
K1 p3205%
K1P 23210
K1BK 23234
K100 23214
K178 23238
K177 23244
K2 23206
K20 p3211
K28K 23238
K200 23218
K212 23216
K245 p3217
K254 03220
K260 23221
K264 p3222
K27e 23223
K3fe 23224
K3IPK 03242
K334 93228
K378 03226
K370K 03245

K377 g3227
KAK 23231
K4D 23212
KARK 23237

K402 23230
KeBBK #3243
K7 23207
K78K #3240
K780K 23246
K7 4K 23241
K77 3213
K778K 03247
K7788  @3232
K7777 03233
LABR 21165
LADRY 22773
LAST p3126
LASTL 23153
LEGAL 21556
LEM 707704
LOCAT 31574
LOCER 02683
LSTA 23067
LTST 23166
MASK 92046
MAXERR 03259
MCWA 93127
MEMADR #3204
MOSOM pR362
MOVE 22346
MOVES 23177
MVBK 22393
MVERR 22554



PAGE 54 MXCHLB MXCH15

NERN 82707
NETWK 00366
NOMO 23832
NOMOR 20632
NOPRNT 03123
NOSW 02473
NROTA 03168
NUMB  §1522
NXLOC 23174
NXTBNK 00643
NXTHI 82277
NXTMV 2227
NG4 00502
OCADR 23155
OKAS 21774
OVER 83162
OVRLAP 0232053
OVRLP 02671
PATG 23136
PATN 23140
PATR  p343s
PATWD 03437
PAX 721000

PCF 7e0202
PCHAR 22032
PCW 23430

PCWA p3432
PCWB 03433
PCWC 03134
PCWR 02737
PCNX 22714
PHODR 22621
PINX p3201
PISIN 02672
PNXT 22037
POSITN 22116
PRNT 23157
PROCTL, @2412
PROG P1376
PROIS - @30837
PROR p301Le
PRSEL 22433
PSA 700204
P58 780244
PSF 780203
P70 p2701
PTO! 23073
PTWLY 92704
PUTL2 @3112
QUERY pL%67
_RCF 700182
RCOM PR445
READ 0435
RELOC 022706
ROTA p27e2




PAGE

ROTB
ROTC
ROTOR
RRB
RSA
RSB
RSF
RTN1
RTA9L
SBA
SCPy
SCW
SETAC
SETUL
SETX
SIMY
SiM1
SIM2
SIM3
SIM4
SIXT4
SLMTS
SLMX
SLTER
SQURCE
SPING
STACS
STER
STLP
STMY
STNXT
STOVER
stSce
suBy
sue2
syPB!Y
SUPR
SUPX
SUPXA
SVADR
SWe
SWi
SW2
SXR
YCF
TLMX
TLS
TNUM
TSF
TSLM
TSNX
TSY
TSTN
TSTNO
TSTAR

55

22783
g1L652
1462
7808112
708104
700344
700101
pa216
p2442
7077614
P1334
23172
@2e13
poelp
02676
21276
21342
P13302
21332
21385
93422
1660
2674
#2747
23478
paieg4
23056
ee76%
p1222
02167
g224¢
p0R47
01344
22212
p2266
P1443
g300¢e
p266%8
pR666
23143
PB736
pP730
po716
3202
700402
P2473
700406
p3144
700401
830250
p268s
2717
21071
91042
p2761

MXCHL15

MXCH15



PAGE

TSTX
TST1
TST2
TST3
TST4
TTYW
TTYX
TTYY
WCNT
WHERE
WONS
WORK
woT!S
WRITE
XPRT
Y64
2ERO
+EOT

56

2710
20327
p234p
P@354
20362
03167
03472
23471
PR417
po653
8A532
23203
p2612
20432
22335
posSa7
p1%1¢
ooR9p

MXCH19

MXCH15



PAGE 57 MXCHAB MXCH15

+EOT po0ap
BEGIN  o@209
RTNL PB216
STOVER @0247
EXTST 0271
EXAM2 po275%
EXAM3 p0301
EXAM4 pR3es
DOALL 0323
TST4 PR327
TST2 PRA34g
TSTY3 0354
TST4 pe362
NETWK 00366
CREAD 00377
GENPAT 0QQ41p0
WONT 0417
COMPL  p@425
WRITE A0A30
READ PR43s
RCOM PP443
CKAL po4s3
ERSET pR467
CKXY 00472
N64 gesa2
Y64 p0s8?
BURST PQs25
WONS 0532
poxy P0541
BRSTA Pe552
BUST 2@560p
CEND YRR
SETUL 0610
CBANK  p@617
NOMOR PR632
NXTBNK 00643
WHERE 00653
HALT LY
ERROR 00673

Sk2 pR71e
SWi 2R730
Swe pR738

DOERR P0742
STER pB765
INDY 21013
KYBRD pig41
TSTNO pig42
TSTN 24671
ADR3 L0274
FADR P1113
DFST pL124
ADR2 21152
LADR 71165
oLST 1176
STLP p1222



PAGE 58 MXCH15 MXCH15

CKLST p1234
CBOTH 21243
SIMU pl27e6
SIML P1312
SIM2 21330
SIM3 21332
SCP1 1334
STSCP pL346
SiM4 21355
PROG 21376
SUPBIT 121413
AGAIN 1423
ROTOR pl462

EQT P1472
E£OM ei500
EQTA 21504
2ERQ 21516

NUMB 01522
KEYIN 1547
LEGAL 21556
QUERY 1567
LOCAT #1571
GETAD p1624
CNROT P1631
GOLEFT 0165p
ROTC #1652
SLMTS g166p
CREVR #1756
OKAS 21774
ALOK @eaa7
SETAC 02213
PCHAR p2032
PNXT 92037
MASK g2246
CK3 p2062
CRLF p2875
SPING 02104
PROCTL @2112
POSITN 02116
CMOVE p213¢2
CKERR 22154
STMV 02167
EQUAL 2201
suBi p2212
DNMVE p2224
NXTMV p227
CKNXT 2231
STNXT g2246
syB2 p2266
NXTH! pe277
MVBK 22303
FCOMyY p2312
CKFCD pe322
XPRT 92335

n. 22346



PAGE

MOSOM
AJIN
DIND
PRSEL
RTLOL
GOTOo
NOSK
ENOT
CFLG
MVERR
LOCER
WOTIS
JMP3
PHDR
CLMN
DLMT
TSNX
ADRX
AD4R
DON1
ADXR
AD2R
DON2
SYPX
SUPXA
ADR1P
ADR2P
OVRLP
PISIN
TLMX
SLMX
DON3
SETX
ERTBYL
ENERR
PTO
ROTA
ROTB
PTWLY
GOFL
RELOC
NERN
TSTX
ADRXA
GDATX
BODATX
PCWX
ERSEL
DLMTA
ST
ADR
GDAT
BDAT
PCWR
SLTER

59

22362
p2403
#2424
P2433
#2442
p2455%
P2473
2253p
92547
p25854
P2603
02612
g2620
2621
g2659
p265%
p2656
22657
p2660
026861
2662
2663
p2664
g2665%
2666
g2667
92670
22671
p2672
22673
P2674
02675
92676
22677
p270p
92701
p2782
22703
p2724
peres
p27086
p2727
#2710
p2711
p2712
g2713
p2714
227158
p2716
2717
p2723
p2730
p2734
p2737
p2747

MXCHL3

MXCH15
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TSTNR 2761
FADRY 22765
LADR1 22773
SUPR p3oog
OVRLAP p3085
PROR 23016
NOMO 23230
PROIS 3837
TSLM 3050
STACS p3056
FRST p3063
LSTA 23067
PTO! 23073
GOFLD 93104
pUTL2 83112
SIXT4 93122
NOPRNY 23123
FLAGS 03124
INSFLD 23428
LAST 23126
MCWA 23127
PCW p313p
CNTRL 23431
PCWA 23132
PCHB 23133
PCWC p3134
PATR 23135
PATG 23136
PATWD 23137
PATN p3140
TNUM p3141
BITCON 23442
SVADR 23443
cre2 p3144
€132 p3145
CT4K 23146
cTi6 23447
crizs 23150
cTo4 23151
FIRSTY @3152
LASTY p3153
BADY1 B3154
OCADR 23455
G0O0D1 p3156
PRNT 03457
ADRCH p3160
EXIT 23161
OVER 23462
ADRA p3163
ADRB 23164
NROTA 23165
LTST 83166
TTYW 03167

TT 23170
T 23171




PAGE 61 MXCH15 MXCH15

SCW 83172
BITSUP 83173
NXLOC 23174
SOURCE 03175
DESTN 3176
MOVES 93177
BGNLO 93200
PINX 23201
SXR 03202
WORK 23203
MEMADR 03204

K1 23208
K2 23206
K7 23207
K12 032190
K2e 23211
K40 93212
K77 93213

K100 93214
K200 93218
K242 23216
K215 23217
. K284 p322p
K260 93221
K264 p3222
K278 93223
K32p 03224
K331 p3225%
K370 03226
K377 03227
K400 23230
K4K 23231
K7700 23232
K7777 23233
K10K p3234
K17S p3238
K20K 23236
K42K 3237
K70K 23249
K74K p3244
K3POK 23242
K4PBK 03243
K177 p3244
K372K 23245
K700K 23244
K770K 23247
MAXERR 23252
ERWRD @325%1
CLSF 700203
CLOF 700004
CLON 700044
RSF 700101
RCF 700102
RSA 700404
RRB 700112



PAGE 62 MXCHL13 MXCH15

RSB 700144
PSF 700201
PCF 700202
PSA 700204
PSB 7008244
KSF 700301
KRB 700312
TSF 700401
TCF 700422
s 700406
EEM 787702
LEM 707704
EXBA 787741
SBA 787761
EPA 707762
EBA 787764
PAX © 721089
cLX ~ 735098



