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MAINDEC 9A-D7AA-D

1. ABSTRACT

The PDP-9 Basic Exerciser is designed to exercise the CP, core memory and 1/O devices as-
sociated with a basic PDP-9 configuration. Once initiated, the program will perform tests on all operate
and memory reference instructions, tests on the adder, memory checkerboard patterns, tests on the real-
time clock, punch, reader, Teletype and program interrupt.

The Basic Exerciser contains a condensed version of the PDP-9 Instruction Test, Parts 1 and 2,
and a memory checkerboard test similar to the PDP-9 Basic Memory Checkerboard Test. These tests run
continuously, and are interrupted by the punch, reader or Teletype at a device rate. The real-time
clock will interrupt and suspend all operations at random time intervals. The instruction test or I/O
device resumes operation after the clock interrupt has been serviced.

Nine ACS functions are provided to enable the operator to (1) inhibit the instruction and
memory tests and run the real-time clock, program interrupt, and the punch, read, print sequence alone;
(2) inhibit program interrupts and run the instruction and memory tests alone; (3) loop continuously on
the adder test; (4) loop continuously on the memory checkerboard test; (5) inhibit program relocation;

(6) inhibit the real-time clock, but continue testing with program interrupt and all other devices enabled;
(7) run the instruction and memory tests, and the clock and punch with the read and print sequence in-
hibited; (8) run the reader, real-time clock and instruction and memory tests with the punch and Teletype

inhibited; (9) run the read and print sequence, real-time clock and instruction and memory tests with the

punch inhibited.

2. REQUIREMENTS

2.1 Equipment

A basic PDP-9 configuration.

2.2 Storage

The program requires all 8K of core memory to perform all tests. The program initially resides
in memory locations 00000 to 7730. When the program is relocated to the higher 4K field, it occupies
locations 10022 to 17730.

3. LOADING PROCEDURE

The tape supplied is punched in the HRI \mode.
a. Set the ADDRESS switches to 00000.
b. Place all AC switches down.
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c. Place the HRI tape in the reader.
d. Press I/O RESET, and then READ-IN.

The program is not self-starting.

4, STARTING PROCEDURE

4.1 Starting Addresses

22 or 10022 if the program is currently in the upper 4K field.

4.1.1 Restarting Addresses - 26 or 10026 if the program is currently in the upper 4K field.
Operator Action

Tor F"W‘”?/ See fely—

Set the ADDRESS switches to 22.

4.2

-

a.
b. Place all ACS down for normal program operation. See paragraph 5.1 for use of
the ACS to inhibit certain portions of the program.

c. Press /O RESET, and then START.

d. Approximately 3-1/2 feet of leader will be punched. This leader is blank except
for one frame which has all channels punched.
e .
tape between reader and punch for minimum binding.

f.  Press CONTINUE.

Place the punched frame directly over the reader drive sprocket, and position the

g. The program will run until an error halt occurs, or manually stopped by the operator.
h.  Steps c through f above are similar to the procedure performed with the PDP-9 punch

test.

4.2.1 Restarting Procedure -

a.  Set the ADDRESS switches f

b. Place all ACS down for normal program operation. See paragraph 5.1 for use of

the ACS to inhibit certain portions of the program. Set sw's b) '7) % /wf‘

c. If the punch, read and print sequence is not inhibited, make sure there is tape in the

reader. The tape does not have to be blank leader when restarting.

d. Press [ZCIRBSEF, and then START.

e. The program will run until an error halt occurs, or manually stopped by the operator.
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5. OPERATING PROCEDURE

5.1 Operational Switch Settings

{A ,»" :,f ’ . :"‘ §

v

Normal program operation is achieved by placing all ACS down b/efore starting from loca-
tions 22 o

The operator is provided nine options with which to modify the operation of the program.
These may be selected by placing any one or a combination of ACS 0 through 8 up before starting from
locations 22 or 26.

To make changes in the ACS settings, the program must be stopped by the operator before the
changes are made. The program must then be restarted from location 26 (or 22 if new leader is desired).

The program may not recognize the new ACS settings if the above procedure is not followed.

ACS Functions

0o (1 Run only the punch, read and print sequence plus the real-time clock. Program interrupt
will be enabled.

T (1) Inhibit the punch, read and print sequence. Program interrupt is disabled. The real-
time clock is on. The complete instruction test and memory checkerboard test will be
performed.

2 () Loop continuously on the "add random pairs" test. The real-time clock, punch, read
and print sequence plus program interrupt will be enabled unless specified otherwise by
an ACS.

3 () Lodp continuously on the memory checkerboard test. Program relocation will not take

place. Program action otherwise is the same as that described for ACS 2.

4 (1) Inhibit program relocation. Unless otherwise specified, the program will run in a normal
way, but will not relocate from its current 4K field location to the opposite field after
completing the memory checkerboard test.

5 (1) Inhibit clock. Unless otherwise specified, program action is normal except that the
clock should always be off.

61(1) Inhibit the reader and TTY. The punch will run continuously. Tape must be in the reader
to prevent the no-tape indicator from being set. Program action is normal unless other-
wise specified. '

7 ¥ Inhibit the punch and TTY. The reader will run continuously. A loop or fan-fold tape
with any data may be used. Program action is normal unless otherwise specified.

8f (1) Inhibit the punch. The reader will read 52 characters at full speed and then halt. The
TTY will then print the 52 characters read. Any tape loop or fan-fold tape may be used.
Program action is normal unless otherwise specified.

Any combination of the nine ACS may be used, as long as the operations do not conflict; i.e.,
if ACS 2and 3 are both up, the add random pairs test would be looped. Memory checkerboard would
not be run unless the program is restarted with ACS 3 clone : /

Ay
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The 1/O devices may be controlled with several combinations of ACS 6, 7 and 8. If ACS 7
and 8 are both up the reader will run continuously, as if ACS 7 only were up. If ACS 6 and 7 or 6 and
8 are up, all devices will be inhibited. Program interrupt and the real-time clock will be enabled unless

otherwise specified.

5.2 Subroutine Abstracts

The PDP-9 Basic Exerciser may be thought of as three separate programs; i.e., the instruction
and memory tests; punch, read and print sequence, and operation of the real-time clock. The instruction
and memory tests will be interrupted, at a device rate, by the punch, reader or Teletype. The clock
will randomly interrupt any of the above operations at a rate determined by the program. After each
clock interrupt, the clock is reinitialized with a new number obtained by a random number generator.
The clock interrupts should occur no less than 2 seconds apart, nor more than 9 seconds. The clock in-

terrupts take first priority, followed by the Teletype, reader, and punch.

5.2.1 Instruction and Memory Tests - The instruction test portion of the Basic Exerciser performs tests

on all operate group and memory reference instructions. The individual instructions are looped a random
number of times before proceeding to the next test. The maximum number of loops made on any one test
is 32,767.

The adder is tested using two different methods. The first performs bit by bit tests on the adder
using the ADD instruction. Besides checking for correct results after an addition, the link is tested during
overflow and no overflow conditions.

The second method, the "Add Random Pairs" test, tests the adder using one pair of random
numbers (A and B) and their 1's complement values (-A and -B), and the ADD instruction. These four
values are added in various combinations, the results of which are compared against precalculated results.
The precalculated results are obtained by adding the two pairs together using the TAD instruction. Four
additions are made, the results of which are used in the test. The link is tested after each addition. If
itisal, al is added to the result to simulate an end-around-carry.

The numbers added and their sums are indicated in the listing using the following symbols:

-B+(-A) = SUMNEG
A+B = SUMPOS
B-A = BMASUM
A-B = AMBSUM



MAINDEC-9A-D7AA-D

The values of A, -A, B and -B plus their sums are used to test the combinations of ADD's

shown below.

ADD SUM SHOULD EQUAL
A+ B SUMPOS
B+ A AMBSUM
-B+ (-A) SUMNEG
B-A BMASUM
(A+B)-A BPOS (B)
(B - A) -B ANEG (-A)
(-A-B) +A BNEG (-B)
(A - B) +B APOS (A)
777777 + A APOS
A+B-A BPOS
A+B-A-A BMASUM (B - A)
A+B-A-A-B ANEG
A+B -A-A -B -B SUMNEG  (-A -B)
A+B-A-A-B-B+A BNEG
A+B-A-A-B-B+A+A AMBSUM  (-B + A)
A+B -A-A-B-B+A+A+B APOS

After completing one pass of the above tests, a second pass is made on the same tests. The
second pass makes all "B" constants "A", and all "A" constants "B" before repeating.

Immediately following the second pass, one random number and its 1s complement is obtained
and saved in APOS and ANEG, respectively. Bit 0 of APOS is tested for equaling 0 or 1. If the value
is 1, the bit remains unchanged, and the respective bit in the complement number is changed to equal a
1. The two numbers are then added together, the sum of which should equal all Os except for bit 0. If

the ADD is successful, the program continues testing all other bit positions in the same manner.

Example: (Bit O altered)

Step APOS Value ANEG Value
] - 577776 200001
2 577776 600001 (bit O altered)
3 Add together. Result should = altered bit.

S1or 11 1o 1t 110
110 000 000 000 000 001

+0” o1 o111
1 (end around carry)

100 000 000 000 000 000

The sum equals the altered bit position.
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After completing the adder tests, the remaining memory reference instructions are tested.

The last test performed by the exerciser is the memory checkerboard test. This routine writes and reads
four different checkerboard patterns similar to the Basic Memory Checkerboard program. The memory
test is ldoped three times before program relocation takes place.

After completing the memory checkerboard test, the program relocates the entire Basic Ex-
erciser to the opposite 4K field. All memory reference instructions and memory locations used for testing
are adjusted accordingly. All locations within the program which reference any memory location be-
tween 0 and 21 are not adjusted. These locations are used during program interrupts, autoindexing tests,
etc., and must not be altered. Program interrupt is disabled while relocation is taking place.

After relocation of the program is completed, the exerciser is automatically restarted at lo-
cation 70 (or 10067). This location is tagged SEQUEN. The operator is able to determine the location
of the program by observing MB bit 5. This bit will glow brightly when the program is in the higher 4K
field, as compared to when residing in the lower 4K field.

The Teletype BELL will ring once for each completed pass of the program. One pass is de-
fined as the program performing all tests from each 4K field, and then relocating back to the field in
which the program was first initiated.

When operating the Basic Exerciser with program interrupt inhibited (ACS 1 up), the message
"COMPLETE" will be printed after five complete passes of the program. This message is printed after ten
passes when ACS 4 (inhibit relocation) as well as ACS 1 is up. This feature is included as a means to
determine the number of successful passes completed by the program if it is to be run for extended periods

of time.

5.2.2 Punch, Read, Print Sequence - The instruction and memory tests will be interrupted, at a device

rate, by the punch, reader, or Teletype. The data punched consists of the alphabet characters, followed
by numbers O through 9, with a space character being punched between each letter or numeral character.
The reader will read the tape at punch speed, storing away any punched character. Frames of all Os are.
ignored. The punch and read sequence consists of 52 ASCII characters punched, read and stored away in
an input buffer (tagged TTBUFA). After reading the 52nd character, the contents of TTBUFA are trans-
ferred directly to another 52 - location buffer tagged TTBUFB. This second buffer is provided to enable
the operator to stop the program and compare the contents of either buffer A or buffer B with the punched
data on tape. Punch and read operation is halted after the 52nd character is read and stored. The con-
tents of TTBUFB are then printed on the Teletype. The punch and read sequence continues immediately
after the 52nd character is printed. The data punched and read should appear on the Teletype as the

example below.

X
e
X
2
717
=3
cc
<<
= E
x>
==
NN
oo
o
NN
w w
£ F
o on
oo,
<
o o
© ©
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The punch and read sequence generates 72 characters altogether, even though only 52 are punched,

read and printed at one time. The alphabet and numbers sets with a space between each character enables
a full line to be printed. The spacing also enables the operator to more easily detect a misprinted char-
acter. Each group of 72 characters is separated by 8 blank frames. The group which is positioned in the
reader is the current line being printed. A carriage return and a line feed is punched at the end of each
group. The program will punch 6 extra blank frames between two groups, approximately every four-

teenth group, to enable the slack between reader and punch to remain constant.

5.2.3 Use of the Real Time Clock - The instruction and memory tests, and the punch, read and print

sequence are both interrupted randomly by the real-time clock. When a clock interrupt occurs, all other
operations are halted until the clock interrupt has been serviced. The program allows the clock to con-
tinue incrementing for 1/2 second after the interrupt occurs. This is evident during every clock interrupt
by observing MB indicators 12 through 17 incrementing. Immediately after the clock has incremented, an
additional 1/2 second, it is reset to a new random value. This value is chosen by the program to ensure
that the clock interrupts no sooner than 2 seconds, nor later than 9 seconds. The clock is again enabled
after being reset to a new value, and the instruction test or read, punch and print sequence is allowed
to continue from the point of interrupt.

At times, the Basic Exerciser may appear to be caught in a loop after a clock interrupt occurs.
The console indicators will show the clock and PIE as being disabled, and the punch, read and print
sequence will be halted for several seconds. The program during this time is attempting to generate a
number for the clock which falls within the 2 to 9 second limit. All operations will be resumed as soon
as a suitable random value is found.

The operator may disable the clock interrupts by restarting from location 26 with ACS 5 up.

5.2.4 Interrupt Service Routine - Program interrupts by the clock, punch, reader or Teletype are all

serviced by a common routine. A common routine for reentering the instruction test is also used.

Locations 0 through 6 are used to save the contents of the AC and PC immediately after an in~
terrupt occurs. The contents of the AC are stored in the location tagged SAVAC. The contents of the
link and PC are stored in the location tagged RJMP. The program then enters a routine which determines
which of the four devices interrupted the program. This routine is tagged SRVINT. SRVINT will test for
device flags in the following order: clock, Teletype, no-tape flags, reader, punch. The first device
flag found to be set indicates the device which must be reinitiated by the program.

Immediately after selecting the proper device, a routine is entered which will restore the con-
tents of the link and AC at the time of the program interrupt. The routine is tagged RTNIT. RTNIT first
restores the AC (from SAVAC); restores the link (by testing bit 0 of RIMP); enables program interrupt; and

then returns to the instruction test by a JMP indirect on the contents of RIMP.
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The operator may disable program interrupts by restarting from location 26 with ACS 1 up.

5.3 Program and Operator Action
See Sections 4.2 and 5.2.

6. ERRORS
6.1 Error Halts and Description

Reference the program listing for all error halts.

All error halts are tagged EXXX, and are commented to aid debugging. Each test is self-
contained, and may be looped. See Section 6.2.1 for looping instructions.

Unless a solution is obvious from following the listing, the proper MAINDEC diagnostic for
the device in error should be run. This should be necessary mainly when errors are caused by one of the

1/0 devices. The diagnostics for the 1/0O devices are listed below:

Device Program
Real-Time Clock Instruction Test Part 1
Program Interrupt Instruction Test Part |
Punch Punch Test (9A-D2DB)
Reader Reader Test (9A-D2CB)
Teletype TTY Test (9A-D2BB)

Incorrect operation of the real-time clock will appear as clock interrupts occurring sooner
than 2 seconds apart, or greater than 9 seconds, or possibly no clock interrupts will occur. Also, after
a clock interrupt, the clock should not increment further for any longer than approximately 1/2 second.

Printing of incorrect data may be caused by the data being incorrectly punched, read, or
printed. Storage registers, and their locations in the program, which the punch, read, print sequence

use are listed below.

Tag Function
SAVAC (7643) Saves contents of AC after a program interrupt.
RIMP (7644) Saves contents of PC and link after a program interrupt.
WORK (7600) Bit 1 if set indicates TTY is in use.
GOPNCH (6763) Contains contents of PC at exit from punch routine.
SETCLK (6604) Routine which sets a random value in clock register 7 when
program interrupt is disabled.
CLKSET (6621) Same function as SETCLK, but is used only after a clock interrupt.
TTOUT (732¢) Location pointer for TTBUFB when printing.
TTIN (7327) Location pointer for TTBUFA when reading.
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Tag Function

TTBUFA (7361 to 7444) Storage buffer for characters read.
TTBUFB (7445 to 7531) Storage for characters to be printed. Contents should equal

TTBUFA.

STORE (7336) Contains character punched.

SETTY (7037) Routine which is entered after 52 characters have been punched
and read. Sets up TTBUFB before printing.

GENRAN (6101) Random number generator used when Pl is disabled.

RANGEN (6133) Same as GENRAN, but used only after an interrupt.

When data is incorrectly printed, stop the program during print-out. This will enable both
TTBUFA and TTBUFB to remain unchanged. TTBUFA will be changed as soon as reading begins.

The data punched is in ASCII mode, and one printed line is indicated on the paper tape by 8
blank frames separating each line. The punched data starts with character A (301) and ends with a line
feed (212). A space (240) is punched between all alphabet and number characters.

The line of punched characters in the reader is the line currently being printed. The operator
may inspect the tape for an incorrect character punched. If it appears correctly on the tape, it may have
been read or printed incorrectly. The characters read are stored in a 52-word buffer beginning at loca-
tion 7330 (tagged TTBUFA). The characters being printed are stored in a 52-word buffer beginning at
location 7414 (tagged TTBUFB). If the program was stopped during printing, these two buffers should con-
tain exactly the same information. The first character read or printed is stored in the first location of

~either buffer. One character is stored per location. If the data was read incorrectly, the contents of
TTBUFA will not equal the last 52 characters on the tape. If the data on tape, and in TTBUFA and TTBUFB

are equal, the teleprinter may be at fault.

6.2 Error Recovery

Press CONTINUE to receive further error halts or to continue testing, as indicated by the
listing.

Recovery from error halts in the Add Random Pairs test is accomplished by pressing CONTINUE
one or more times, depending on the type of error encountered. Pressing CONTINUE after a halt due to
an incorrect sum will result in a second halt. The AC will equal the incorrect sum at the first halt, and
the sum used for comparison at the second halt. If the error halt is the result of a LINK error, the next
test in sequence will be executed.

Recovery from memory checkerboard errors is accomplished by pressing CONTINUE four times.

The memory test is restarted after each error halt.
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The contents of the AC after each halt will equal the information below.

C (PC) C (AC)

6351 The address at which the memory error occurred.
6353 What the location should equal (000000 or 777777).
6355 The data as read.

6362 The pattern control word used.

Bit suppression may be accomplished by placing the corresponding ACS up after the halt at
location 6354. Place all other ACS down, press CONTINUE, place all ACS down again, and then
restore ACS O through 5 if needed. The bits selected will not be tested again during the memory test.
The selected bits must be reselected after each error halt.

The memory checkerboard test may be continuously looped by restarting from location 26 with -

ACS 3 up. Program relocation will not take place.

6.2.1 Looping on Individual Tests - Looping on individual tests, except for the interrupt routines,

Add Random Pairs test and Memory test, is accomplished by placing a JMP instruction in the first loca-
tion of the next test in sequence. The address in the JMP instruction should equal the first location of
the test to be looped. Restart the program at location 26, if program interrupt is to be enabled. Restart
at the first [ocation of the test to be looped, if interrupts are not wanted.

The complete series of tests for any one instruction may be looped by placing @ NOP in the
location which contains ISZ WORK3. This instruction appears at the end of each series of tests for each

instruction. Restart at location 26, or at the beginning of the test to be looped.

6.2.2 Looping on Add Random Pairs - The complete series of tests may be looped by restarting from
location 26 with ACS 2 up.

The individual tests may be looped by changing the LAW instruction, appearing after each test,
to a JMP. For example, to loop on (A-B) + B = A (tagged AMBPBT), change the LAW AMBPBT instruction
to JMP AMBPBT. Restart from location 26, or AMBPBT.

6.2.3 Looping on Memory Checkerboard - Place ACS 3 up, and restart from location 26.

6.2.4 Error Print-outs - The program continually tests for reader or punch no tape indicators being
set. When either indicator is set the message "R NO TAPE", or "P NO TAPE" will be printed. The

program continues on in sequence after either print-out.

10
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7. OPERATING RESTRICTIONS

All MAINDEC diagnostics which apply to a basic PDP-9 configuration should be run before

attempting to run this program.

8. MISCELLANEOUS
8.1 Execution Time

Approximately 1-1/2 minutes are required to execute all tests for one 4K field.

9. PROGRAM DESCRIPTION

The Basic Exerciser performs tests on all operate and memory reference instructions plus core
memory .

During normal operation (alt ACS down) the program exercises the real-time clock, punch,
reader, Teletype and program interrupt while the instruction test portion is running. The MB indicators
will change according to the portion of the instruction test currently being executed. When a clock -
interrupt occurs the MB bits 12 to 17 will increment for 1/2 second (due to clock counts), after which
the MB indicators will return to their original state upon re-entering the instruction test.

When the punch, read and print sequence is operated with the instruction test inhibited
(ACS 0 up) the MB will indicate a constant 600131 (JMP 131). On the listing this is written as JMP.
at location 131. At location 130 the program interrupt is enabled, and all device interrupts will cause
an interrupt immediately after the execution of the JMP. instruction. The interrupts are handled in the
same manner as if the instruction test portion were operating; the difference being that the interrupt ser-
vice routine (RTNIT) always returns to location 131 after reinitiating the device which caused the in-
terrupt, instead of returning to the instruction test portion.

The instruction test portion of the program consists of MAINDEC 9A-DOTA and D02A (Instruc-
tion Test, Parts 1 and 2) condensed onto one tape. Refer to the program listing or flow chart for the
testing sequence.

The memory test is executed after the instruction test portion is completed. This test is similar
to MAINDEC 9A-D1AA Basic Memory Checkerboard Test. This test is performed three times, after which
a routine is entered which relocates the Basic Exerciser to the opposite 4K field in core memory (unless
ACS 4 is up). The Exerciser is automatically restarted after relocation is completed.

If no errors occur, the Basic Exerciser will run until stopped by the operator.

10. LISTING

11






SASEX9 PAGE

A0ea

wene
awent
weang

N3
wrpen4q
arNns
AeaRe

wre22

wra22
wevos3
urn24
wereaos
ArR26
weeaz27
nrazae
Araze
w32
T KR
A3 4
arazs
wenzeé
wralz
Wre4e
weat
wreaa
Arn4y
argas
nreas
nraae
wruaz
Ad Y]
wrest
hwes?2
3arps3
RS54
arass

1

Aanan
741402
740040

047643
200000
047644
606536

740000
740090
7400007
740740

107171
127203
107171
740740
147635
147312
703332
147631
146763
206676
na7327
n47326
447326
167326
207326
546677
74102092
60Q136
2M6K76
A47326
206124
N47313
777737
V47242
447313
167313
447242
620052

Maindec 9A-D7AB-D

+TITLE BASFX9
/PDP-9 BASIC EXERCISFR

/

/

. ARS
,LOC @

/PNP=-9 INSTRUCTION TEST (CONDENSED)

/

b1

/
NOP1=NOP
NOPY=NOP
NOP3=NOP
HALT=HLT
;-

/
REGIN

n
SKP
HAL T

NAC SAVAC
LAaC

NAC RJUMP
JMPOSRVINT

.L0c (22
JMS PNLEDR
JMS PNMARK
JMS PNLEDNR
HALT

NZM WORK4
NAM BRFAK
CAF

NZM WORK
NZM GOPNCH
LAC DATARL
NAC TTIN
NAC TTOUT
1S4 TroutT
nN#Me TTOUT
LAC TTOUT
SAD FNNBIN
SKP

JMP =5
LAT DATARL
NAC TTNUT
LLAC ENDTRL
NAC WOCNT
LAW =41
DAC CRLF
IS7 WDCNT
NZMs WNCNT
ISZ CRLF
JMP =3
JEJECT

o

/ERROR, PC INCREMENTFD BY
/2 AT TIME OF P, I,
/SAVF AC

/SAVF PC AND LINK
/SFRVICE INTFRRUPT

/PRESS CONTINUF TO
/CLEAR GOPNCH

/SFTUP POINTERS

/CLEAR TTY BIN

/RESTORE POINTER

/CLEAR ERROR TABLE
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tertre

nweese
WrAs7
AWa6H
0n61
Wrne2
AR63
wrpsd
A N6H
Wraee
ez
ware
wer
wrp72
wun73
na74
we7s
nee76
near7
We1en
neq1eq
Ae10Q
103
w104
Wir1es
WL ng
ar107
ar110
Wir111
a112
w113
wir114
we115

ne116

?ri117
wei1om
¥ 121
20122
v 123
ne124
Wi 125
w126
127

ar13a

9131
wri132

PAGE

2

700007
759090
708194
7501444
507547
7417200
708°@4
2041 30
h46763
Wa7644
207617
A4 A1
206533
wapaaz
207652
napvrea
206534
naQras
206535
NAAARA
2076450
nagonz
447635
75004
5A7R56&
741200
106604
750704
741100
670131
7400710
740100
7000747
750744
507321
740200
6A236P
758004
527553
740200
606755
640133

406742

700742
60132

SEQUFN

/

INTTP]

/
JINHIBIT
INKIT

TUF

CLA

RSA

|.AS

ANN K 3K
SNA

PSA

LAC INITP]
NAC GOPNCH
NDAC RJMP
LAC KSKpP
NAC 1

L AC SAV3
NAC 3

ILAC SAV4
NAC 4

LAC SAVS
NAC »

LAC SAVe
NAC &

[ AC KHALT
NAC 2

IS# WORK4
LAS

AND Kq14K
SNA

JMS SETCLK
LAS

SPaA

JMP  INHITT
RAL

SMA

10N

L AS

ANM K17ApK
SZa

JMP RAMADD=-2
LAS

AND K4('K
SZA

UMP E£641+3
JMP 10TST=-2

PNSTRT

INSTRUCTION TEST
10M

JMP |

JEJECT

/Pl NFF

/INITIALIZF READER, PUNCH

/1F ACS 7 OR 8 A 1, NON'T PUNCH
ZINITPI = PNSTRT

/(RJMP) = PNSTRT
/RESTORE AMDRESS 1 (SKP)

/RESTORE ANDDRESS 3
/RFSTURE ANDRESS 4
/RFSTORE ADDRESS 5
/RESTORE ADDRESS 6
/RESTORE ADDRESS 2 (HALT)

/PASS COUNTER

/CHECK ACS 5 FOR INHIBIT CLOCK

/INHIBIT INST, TFST

/CHECK FOR INHIBIT Pl

/P1 ON

/CHECK LOOP ON RANNOM ADD
/L00OP

/CHECK LOOP ON CHECKERROARD
/L00P

/WAIT FOR P]
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terre
/TEST CLEAW AC AT EVFENT TIME 1 WITH MB 14,
/
133 106102 JMS GENRAN /GFT NO., FOR LOOP
134 106126 JMS CKNO
Arg35 7500411 TOTST CLAICMA /AC = 7777777
Br136 70011¢ 7001140
137 740207 SZA /AC = @
Nr140 740040 F24 HALT /ERROR, AC NOT 0@
/
ar141 7500701 CLAYCMA /AC = 777777
ar142 700040 700210
0143 740200 S2A /AC = @
Ari144 740040 F2s HA|LT /ERRNK. AC NOT ©
/
Wr145 750001 CLAICMA JAC = 777777
Ar146 700310 700310
buri147 740200 S#A /AC = @
a15a 740040 F26 HALT /ERRNOR., AC NOT @
/
w161 750091 CLA!CMA /AC = 777777
86152 700012 700010
20153 740209 SZA /AC = @
w154 740040 F27 HALT /ERROR, AC NOT @
/
155 447634 I1SZ WORK3 /CHECK DONE LOOPING
w156 6002135 JMP 10TST /L00P
w157 176102 JMS GENRAN /GET NO, FOR NEXT TEST
nr169 176126 JMS CKNO

JEJECT
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Wr161
we162
A0163
2*164

Wr165
w166
ne167
an170

2171
w172
173
¥174

wr175
w176
w177
w200
bara201
wn2a2
203

hAr204
bwra2es
An206

weany
or210
wr211
ne212
hr213
0214

215
av216
w217
ne229
w221
wr222

PAGE

4

744000
170204
741400
7400140

744002
178704
740400
740040

754000
100287
743400
7400740

754002
120215
7514007
742040

447634

600161
673223

poaenge
703344
670204

a0anan
200297
347554
naa?07
703344
6720207

200nen
200215
507627
040215
773344
6728215

/TEST
/
TSNBR

Fas

/
/TEST
/

F29

/TEST

E3n

/TEST

F31

NBRX

/
NBRXX

/
NBRXXX

107

107

107

107

3544 (NBR),

cLL
JSTTTHRX
S#L
HALT
3344 (DBR),
CLLICML

JMS DBRX

SNL
HALT

3344 (NBR).,

CLLICLA
JMS DBRXX
SNL

HALT

3344 (NBR),

CLL!CMLICLA
JMS DBRXXX
CLA!SZL
HALT

1SZ2 WORK3
JMP TSNBR
JMP OPRAT

[
7803344
JMPa DRRX

”

LAC DPBRXX
TAD K47QK
DAC NBRXX
743344
JMP# DRIRXX

o
LAC NBRXXX
AND M4qagK
NAC NDBRXXX
703344

JMPa DRRXXX
JEJECT

L= @

<

L

L

JMP 223

/LINK = @

/ERRNR, ORR FAILED:

/L =1

/ERROR, DRBRR FAILED,
/JAC, L = 0

/ERROR, DRR FAJILED,

/L = 1, AC = 0

/ERROR. DRR FAILED,
/CHECK DONE LOOPING
/L00P

LINK NOT @

LINK NOT 1

LINK NOT 1

LINK NOT @

/START INSTRUCTION TFST

/LFEAVE LINK ALONE
/DRR

/SET LINK TO A ONE

/DRR

/CLEAR LINK

/NBR
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223

w224
w225

wr226
227

4r230

wazy

232

w233
Wr234
wr235
w236

ne237
nr240
ur241

40242
wr243
Ne244
W6 245

06246
20247

wr25a

we2s51
We252
w253
254

PAGE 5

106102

106126
777777

741000
740040

750000
748200
749040

750007
740100
741700
740040

750000
7411897
743740

750007
741700
741000
7400407

744000
741400
740040

744000
740400
741280
7403040

/TFST OPFRATF GRNUP

/
OPRAT

NPFRAT
/

37
/
/TFST
£33

/
/TFST

F34
/
/TEST

F35
/
/TEST

F36
/TFST

£E37

/TFST

F 3R

SMA

SPA

SNA

S#L

SNL

JMS GENRAN

JMS CKNO
LAW 17777

SKP
HALT

- SZaA
CLA
SZA
HALT

CLA
SMA
SKP
HALT

CLA
SPA
HALT

CLA
SNA
SKP
HALT

- CLL
cLt
SZL
HALT

cLL
SNL
SKP
HALT
JEJECT

/GET NO, FOR LOOP ON TFST

/AC = 777777

/TFST SKP
/ERRNR; SKP

/AC = @

/ERROR; CLA

/AC = @

FAILED TO SKIP

DR S7A FAILED TO .SK|P

/ERROR; SAME SKIPPED

/ERROR: SPA

/ERROR: SNA
/JLINK = @

/ERRNR; S2ZL
/CLL FAILED

/LINK = P

/ERROR SNL

FATLED Tn SKIP

SKIPPED

FAILED Tn SKIP OR
TO CLEAR LINK

SKIPPED
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A 255
4256
Ares7

w260
ar261
w262

263
Ar264
Wr265

w266
20267
Ar270
wra271

w272
Pr273
Pr274

ar275
we276
w277
ne3na

wr3ny
we3N2
URT/KS

ar3na
20305
PYRLLS
Br307

W310
w311
312
313

PAGE
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754000
740700
740040

754000
741400
740049

750000
741100
740040

750000
741200
741000
740040

744000
741400
740042

750000
741300
741000
740040

754000
741500
7400409

75407007
741600
741087
740040

754000
7417002
741000
740040

/TEST

F30

/TEST

F4n

/TFST
Fa1

/
/TFST
Far
/TFST
£43
JTEST
F44
/TEST
Fa5

/TEST

Fa46

/TFST

Fa7

CLA

cLA

SKP

SKP

SKP

SPA

SPA

SNA

SNa,

cLL

cLAtCLL /AC, LINK = 0
SEA

HALT /ERRORS AC NOT @

cLL

CLAICLL /AC AND LINK = 9@
S2L

HALT /ERROR3 LINK NOT D

SPa

CLA

SKPISPA

HALT /ERROR: SKP!SPA FAILED TO SKIP

SNA

CLA

SKPISNA

SKP

HALT /ERROR; SKPISNA SKIPPED

SEL -

cLL /LINK = 1

SKP3SzL

HALT /ERROR; SKP:SzL FAILFD TO SKIP

SNA

CLA

SPAISNA

SKP

HALT /ERROR3 SPA!SNA SKIPPED

SEL

CLAICLL /LINK AND AC = 0@

SPA!SZL

HALT /ERROR} SPA!SZL FAILED TO SKIP

SZL

CLAICLL /LINK AND AC = @
SNA!SZL

SKP

HALT /JERROR; SNA!SZL SKIPPED

SPA, SKP, SzL

CLA!CLL /AC AND LINK = @
SKP!SPA!ISEZL!SNA

SKP JERROR; SNA!SPA!SKP!SZL SKIPPED
HALT

JEJECT



HASEX9

tetye

314
w315
316

w317
w320
Wr321
ne322

éan323
w324
w325

Br326
327
2033A

wr33l
0332
0P333
nr334
4v 335

Wr336
In337
4r340
An341
AP342

API43
0n3a4
4P 345
nP346
nr347

we3se
ne3se
ar 352
¥1-353
1354
355

PAGE

7

7500089
740300
740040

754000
743500
741000
740740

754700
740600
740740

754000
7407007
740040

744000
7400072
741407
741720
740040

744000
748002
744000
741409
748040

744700
740702
743202
741400
740040

7440700
740702
744002
741400
741000
740040

/TFST
F48
/TEST
k49
/TEST

Fsn

/
/TEST

. F51

/
/TEST

£52

/TEST

F53

/TEST

F5a

/TEST

F58

SMA

SMA

SEZA

SMA

CML

cLL

cML

CLL

SZA

CLA
SMA'SZA
HALT

SNL
CLA'CLL
SMA!SNL
SKP
HALT

SNL
CLAICLL
SZAYSNL
HALT

SZA SNL
CLA!'CLL
SMA!GZAISNL
HALT

- SZL
cLL
CML
SZL
SKP
HALT

cLL
CML
cLL
SAL
HALT

cLL
CML
rML
SZL
HALT

CML

cLL

CML
CLL!ICML
SZL

SKP
HALT
JEJECT

/ERROR; SMA SZA FAILFD TO SKIP
/LINK AND AC = &

/ERRNR; SMA:SNL SKIPPED

/FRRNR; SzAISNL SKIPPED

/ERROR; SMA!SZA!SNL FAILED TO SKIP

/L INK
/L INK

Hw

-

/ERRNOR; SzZL SKIPPED OR
/CML FAILED TO SET LINK

/LINK = @
/LINK = 1
JLINK = @

/ERROR; CLL FAILED TO CLFAR .LINK

/LINK = 7
/LINK = 9
/LINK = B

JERROK3 CML FATLED TO SET LINK

JLINK = 1
/LINK = 1
/LINK = 1

/ERROR; CLL!CML FAILFD TO SET LINK
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w356
w357
4360
W 3h1
w362
N0363
W364

I 365
nr366
br367

Av370
ar371
wr372
@r373
w374

wr37rs
w376
w377
nwe4ane
wer4anq

Wregn2
W 4n3
Ar4na
$Wrans

Ne-4M6

Aren7

ar410

411
w412
Wra13

#0414
10415
w416
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744000
740002
744000
7440702
7414@07
741000
740040

744000
741400
740040

7507007
744002
741600
7410000
740040

750000
744207
741500
7410007
740040

754092
741400
741000
740040

754092
7402007
740040

754072
740607
740740

754702
74050
748040

/TEST

FS56

/TFST

F57

/TFST

Fsa

/TEST

F59

/TEST

E6a

/TEST

Fé61

/TEST

F62

/TFST

£E63

cLL

SKP

SZL

S#L

CLA

ClL A

SNL

Sl

CML

cLL

CML

cLL
CLL!CML
S2L

SKP
HALT

SEL

cLL
SKP!SEL
HALT

SNA

cLA
CLLICML
SZL!SNA
SKP
HALT

SPA

CLA
cLLicML
SZL!SPA
SKP
HALT

cLL CML
CLAICLL!ICML
Sl

SKP

HALT

CLL CMIL.
CLAICLLICML
SZA

HALT

SZA
CLA'CLL!ICML
SNL!SZA
HALT

SMA
CLAICLLICML
SNL!SMA
HALT

JEJECT

/LINK
/LINK
/L INK
/L INK

/ERROR}

/LINK =

/ERROR3

/AC =
/L INK

A
/ERROR:

/AC = 9
/LINK =

/ERROR;
/AC =0,
/ERROR}

/AC = @,

/ERROR;

/AC = @,

/ERROR;

/AC = @,

/ERROR}

Lo~ N ]

CLL!CML FAILED TO SET LINK

[/

SKP!SZL FAILED TO SKIP

SZL!SNA SKIPPED

1

SEL!SPA SKIPPED

LINK = 1

LINK NOT 1

LINK = 1

AC NOT 2

LINK = 1

SNL!SZA FAILED TO SKIP

LINK = 1

SNL!SMA FAILFD TO SKIP
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pr4e17
21420
421

00422
ar423
0r4r4
20425
20426
80427

20430
Pv431
0432
0433
07434

0435
Nr436
0r437
4440

YTTE
0r442
0r443
A 444
@r445

A7 446

Aaa7
0450
Pras1

PAGE

9

754092
740700
740040

750000
740081
758007
741200
741000
740040

750000
740001
741100
741000
740040

750000
740001
741200
740740

750000
740001
748701
741290
741000
740040

750701
741200
748040

/TEST

F64

/TEST

Fé6s

/TEST
Fe6
/TFST

Fe7

/
/TEST

Fé68
/TEST

E60

SNL

CMA

CMA

CMA

SZA SMA
CLAICLLICML
SNI 1SZA!ISMA
HALT

cLA
CLA
CMA
CLA
SNA
SKP
HALT

SPA
cLA
CMA
SPA
SKP
HALT

SNA
CLA
CMA
SNA
HALT

CLA
CMA
CMA
SNA
SKP
HALT

CMA
CLAICMA
SNA
HALT

JEJERT

/AC = ¢, LINK = 1

/ERRORS SNL!SZA!SMA FAILFD TO SKIP

/AC
/AC

" n
=2

ONES

JERRNR; CLA FAILFD TO CLEAR AC

/AC

4
/AC ONES

/ERRNR: SPA SKIPPED OR
/CMA FAILED TO SET AC RIT n

/AC = @
/AC = ONFS

JERROR; SNA FAILED T0O SKIP
/0R CMA FAILED TO SET ANY AC BIT

JAC = @
/AC = ONFS
/AC = @

JERROR; CMA FAILED TO
/COMPLEMENT AC TO 0
/AC = ONES

/ERRNOR: CLA!CMA FAILFD TO
/SET ANY AC BIT
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Wras2
D453
hWr4as4
w455

nras6
Wr457
nwraen

OFY S
00462
V463
w464

Br465
Wr466
AP 467

w470
Wra7q
wr472
A 473

hWra74
ne 4795
476
nea4z7

wsne
wsn
APSP2

wesed
w504
L1141

AP5N6
ACSA7
519
Ars511
wws12
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758001
748200
741000
740040

7500431
740100
740240

750081
741100
741700
740040

750781
741200
7407407

750001
741330
741000
743040

754003
741700
741400
743740

750201
740300
740040

754003
749700
740040

750001
740000
740701
743700
740740

/TEST

F70

/TFST

F71

/TEST

F72
/
/TEST

F73
/
/TFST

£E74

/TEST

F75

/TFST

E76

/TFSTY

F77

/TEST

F7R

SZA

SMA

Skp

SKP

SPA

SKP

SMA!

SMaA

NOP

CLAICMA
SZA

SKP
HALT

CLAICMA
SMA
HALT

SPA
CLAICMA
SKP!SPA
SKP
HALT

SNA
CLAICMA
SKPISNA
HALT

SNA
CLAICMA
SPA!SNA
SKP
HALT

SNA SPA
CLAICMAICLL!CML
SNAISPAISKPISZL
SKP

HALT

SZA
CLAICMA
SMAISZA
HALT

SZA SNL
CLAYMAICLLICML
SMAISZAISNL
HALT

CLAICMA
NOP

CMaA

SZA
HALT

JEJECT

/AC = ONES

/ERROR; S2A SKIPPED

/AC = ONFS

/ERRNRS SMA FAILED TO SKIP

/AC =

/ERROR

/AC = ONES

/ERROR; SKP!SNA FAILED TO SKIP

/AC = ONES

/ERROR; SPA!SNA SKIPPED

/AC = ONES, LINK = 1

/ERROR; SKP!SNA!SPA!SZL SKIPPED

/AC = ONES

/ERROR; SMA!SZA FAILED TO SKIP

/AC = ONE, LINK = 1

/ERROR: SMA!SZA!SNL

/AC

ONES
/JAC = @

/ERRNR; NOP ALTEREND THE AC

ONF'S 30

SKPtSPA SKIPPED FE
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~

ars513
21514
P55
wr516

0n517
27529
80521
aP522

00523
87524
87525
#0526

ars27
bvr530
ar5314

ar532
2P533
Wr534
BP535

Ar536
Aes537
wr540

0r541
Ar542
ur543
30544

Ar545
4r546
87547
ars550
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750280
749700
740200
740049

744002
740000
740400
740040

744000
740700
741400
740040

7508780
740201
740740

758001
750200
741000
740040

744000
741402
740040

744002
745409
741000
748040

754003
755500
741000
740040

/TFST

F79

/TFST

14

/TEST
£81
/TFST
F8?2
/TEST
£83
/TEST
F84

/TFST

F 85

/ )
/TEST

Faé

NOP

NOT

NOP

SZA

CLA
NOP
SZA
HALT

cLLiCML
NOP

SNL
HALT

cLL
NOP
SZL
HALT

CMA
CLA

. SZAICMA

SZA

SBL

SZL

SKP

HALT

CLA
CLA!CMA
SZAICLA
SKP
HALT

CML

cLL
S2L!1CML
HALT

cLL
CLLICML
SELICLL
SKP
HALT

SZL SPA cLA CLL
CLAICMAICLL 'CML
SKPISEZL!SPAICLAICLL

SKP
HALT
JEJECT

/AC =2 9

/ERROR; NOP SET AN AC BIT

/LINK = 1

/ERROR: NO CLEARED THE LINK

/LINK = 9

/ERROR: NOP

/AC a
/AC ONES
/ERROR: SZA

0"

/AC
/AC

ONES
4

/ERROR; SZA

/LINK = 1

/ERROR; SZL
JLINK = 1
/ERROR; S2ZL

/AC = ONES,
/AC =

0, LINK

SET THE LINK

FAILED TO SKIP

SKIPPED

FAILED TO SKIP

SKIPPED

=1
4

/ERROR; SKP!SZL!SPA SKIPPED
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V551
ars52
Ar553

ne554
ur555
w556
Wess57
ursen

wrsel
N0562
563
U564
W0565
vrse66

w567
vwrs70
nes71
nwes72
Ars573

w574
ues75
Ar576
wes77
20600
neeay
weeng
AN6A3

arend
nrens
wrene6
neeez
wr610
nre11
A 612
613

Wrée14
4615
Bwr616
w617
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7540a2
744601
740040

7508721

751700

740000
748200
7400740

754000
751701
74000
740731
740200
748040

744000
745702
740700
740400

740040

750001
7400701
7400701
744701
740001
740001
7402080
740040

7440702
740002
740002
740092
740002
740002
741400
7400740

447634
618225
176107
106126

/TEST S2A

F87

/TFST CLA

F8A

/
/TEST SKP

F89

/TEST SKP
Fonm

/TEST CMA

F91
/
/TEST CML

F9?

SNL CcMA CLL
CLAICLLICML

SZAISNLICMA!CLL

HALT

SKP
CLAICMA
SKPICLA
NOP

SZA
HALT

CLA CMa

CLA
SKP{CLAICMA
NQP

CMA

SzA

HAL T

cLL CML

cLL
SKPiCLL1CML
NOP

SNL

HALT

SERIES
CLAICMA
CMA

CMA

CMA

CMA

CMA

SZA
HALT

SERIFS
CLL:ICML
CML

CML

CML

CML

CML

SZL
HALT

IS7 WORK3
JMP OPFRAT
JMS GENRAN
JMS CKNO
JEJECT

/AC = A, LINK = 1
/AC=ONFS, LINK =0
JERROR, SZA!SNL FAILED TO SKkP

/AC = ONES
/AC = @

/ERROR, CLA FAILED TO CLEAR AC

/AC
/AC

" ou

ONES

/FERROR, CLA!CMA FAILFED TO
/COMPLEMENT THE AC

JLINK = @
/LINK = 1

/ERROR, CLL!CML FALEDN TO SET THE LINK

/AC = ONES
/AC = @
/AC = ONFS
/AC = @
/AC = ONES
/AC = 0

/ERROR, AC NOT @ CMA FAILED

/L INK
/LINK
/L TNK
/L INK
/L INK
/L INK

H 0N HWHu W

VW D

/ERROR, LINK NOT @ CML FAILED

/CHECK DONE LOOPING
/LOOP
/GET NO, FOR NFXT LOOP
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0620
ar621
YTy
20623
0624
Wre6rs
W 626
00627
@630
00631
0r632
00633
20634
0P635
8r636
w637
HWr6an
0r641
nr642
#r64a3
0WP644
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754007
740020
740020
740020
740020
740020
740020
740020
740020
740020
740020
740020
740020
740020
740720
740020
740020
740720
740020
741600
748740

/

/TEST RAR SERIES AND LINK

RTAT

E113

CLAICLLICML /AC = @, LINK = 1
RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

SNAISZL

HALT JERROR; AC BIT 17 NOT 1, OR LINK = 1

/AFTER ROTATE SERIES

JEJECT
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terere

0r 645
Ar646
nrear
AP650
WP651
nees2
wres3
20654
Hwrness
nresé
nweres7
Are60
nee661
wre6az
w663
N664
D665
666
w667
AC670
wre71

wrer2
nre73
nee74
bwre75
Bnre76
wne77
wre70e
w7et
P02

PAGE

a7a3

ar704
Ar705

706
eI
An710
we711
ner12
ar713
20714
AT715
ArT716
00717
720
A721

14

754007
749010
740010
740710
740010
740010

740710

740010
740010
740010
740010
740010
740040
7400140
740010
7408010
7408010
74087010
740010
741600
740040

754087
742010
742010
742710
742010
742010
742010
742010
74290100
742010
741600
740040

754002
742020
742020
742020
742020
742020
742020
742020
742020
742020
741600
740040

/TFST RAL

F114

/
/TEST RTL

F11%

/
/TEST RTR

F116

SERIFS AND LINK

CLAICLLICML /AC = @, LINK = 1

RAL

RAL

RAL

RAL

RAI

RAL

RAl

RAL

RAL

RAL

RAL

RAL

RAL

RAL

RAL

RAL

RAL

RAL

SNA!SZEL

HALT /ERROR3 AC BIT @ NOT 1, OR LINK = 1
/AFTFR ROTATE SERIES

SERIES AND LINK

CLAICLLICML /AC = @, LINK = 1

RTL

RTL

RTL

RTL

RTL

RTL

RTL

RTL

RTL

SNAtSEL

HALT JERROR: AC BIT @ NOT 1, OR LINK = 1
/AFTFR ROTATE SERIES

SERIFS AND LINK

CLA!CLL'CML /AC = @, LINK = 1

RTR

RTR

RTR

RTR

RTR

RTR

RTR

RTR

RTR

SNAISEL

HALT JERROR: AC BIT 17 NOT 1, OR LINK = 1
/AFTFR ROTATE SERIES

LEOT
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/PNP-9 HASIC EXERCISFR =~ TAPE ?

/
/RAR SFRIES
722 754001 RTSS CLAICMAICLL /AC = ONFS, LINK = @
723 744020 RARS RARS RARS RAR
AW724 740020
An725 74020
76 740020
w727 740020 RAR 3 RAR; RAR; RAR
aw7In 740727
Ir731 740024
w732 740020
w733 740020 RARS RARS RAR: RAR
ACT734 740024
wr735 740020
w736 740020
We737 740020 RARS RARS RAR: RAR
w749 740020
ar7a1 740020
w742 740020
4743 740020 RAK S RAR
hr744 7400200
ne745 740003 CMA!CML /AC = ARQVAL1, LINK = 9
746 741600 SNA!SZL
AM747 740740 F140 HALT /JERROR; AC BIT 17 NOT 1, OR LINK = 0@
/AFTER ROTATF SERIFS
/
/
/TEST RAL SERIFS TFST
ATSH 7540101 CLA'CMACLL /AC = ONES, LINK = @
wr7s5q 740010 RAL; RAL RAL; RAL
We7%2 740010
w753 740710
A 754 7497107
W 755 7400710 RAL 3 RAL RAL RAL
w756 740710
AP TBT 7420110
A 760 740010
AT AL 740010 RAL 3 RAL 3 RAL; RAL
ar762 740010
763 740719
vi'764 740010
e 765 7400710 RAL S RAL 3 Ral s RAL
766 740010
NCT67 740710
w779 740010
w771 740012 Ral 3 RAL: CML /AC = 377777, LINK = @
w772 7407310
w773 7400072
Ar774 741500 SPA!SAL
w775 7400140 F141 HALT /ERROR: AC BIT @ NOT @, OR LINK = 0

/AFTFR ROTATF SERIFES
JEJECT
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‘et

w776
o777
n190na
41001
a11nee
n19n3
211004
1005
A1006
A10n7
1A
J1011
w1012

PAGE
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A1914
11015
n1016
nie17
n1@29
1021
81022
N1923
w1024
N1a25
w1026
A1827

16

754781
742010
74201
742710
742010
742010
742010
742010
7427040
742010
748007
741507
740740

754091
742020
742020
742020
742020
742020
742720
742020
742m20
742020
740703
741600
740040

/TEST RTHL

F142

/
/TFST RTR

F143

SERIFS

rLAICMAICLL

RTL 3

RTL 3

RTLS

SPAISZL
HALT

SERIFS

RTL

RTI

ML

rLAtCMA!CLL

RTR;

RTR3

RTR
CMAICML
SNAtSZL
HALT

JEJECT

RTR:

RTR;

/AC = ONFS, LINK = @

RTL; RTL
RTL RTL
JLINK = @

ZERROR: aC BIT @ NOT @,
/AFTFR ROTATF SERIFES

/AC = ONES, LINK =z @
RTR: RTR

RTR; RTR

/AC = A@gen@d1, LINK = 0

/ERROR; AC BIT 17 NOT 1,
/AFTER ROTATE SERIES

OR LINK = A

OR L INK = B



JASE XQ PAGE 17

ety
/
/TFST RAL!SNA
w1930 754092 CLAICLLICML /AC = &, LINK = 1
A1031 741210 RAL ISNA
"n1032 741700 SKP
N1033 740040 Fi62 HALT JERRNOR: SNA SKIPPED
/
/TEST RAR!SNA
N34 754292 . CLAICLLICML /AC =z @, LINK = 1
w1035 741220 RAR!SNA
11036 741700 SKP
r1037 740040 F163 HALT JERROR: SNA SKIPPED
/
/TEST RTL"SNA
V1040 754007 CLA!CLLICML /AC = @, LINK = 4
”1041 7437210 RTL !SNA
A1042 741700 SKP
W1043 740040 F164 HALT JERRNR; SNA SKIPPED
/
/TFST RTR!SNA
41044 754782 CLA'CLL!CML /AC = @A, LINK = 1
w1045 7437220 RTR!ISNA
w1946 741000 SKP
w1047 740740 F165 HALT /JERROR; SNA SKIPPED
/
/TFST RAL!SNA
n1050 754492 CLAICLL 'CML /AC = @, LINK = 1
41051 740020 RAR /AC = 400070
n1Rs52 7417210 SNAYRAL
N1053 740040 F166 HALT JERROR, SNA FAILED TO SKIP

/TEST RARISNA

n1R54 754792 CLAICLLICML /AC = A, LINK = 1

41055 740410 RAL /AC = 200001

n1956 741220 SNA!RAR

w1as7 740740 F167 HALT /ERROR: SNA FAILED TO SKIP

JEJECT
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w1061
1062
1063

1064
w1065
n1Q66
w1067

nig7a
n1a71
A1072
V1073
1074
n1075
11076

PAGE
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754002
742020
743217
740040

75472
742010
743220
74040

754901
751720
7407407
447634
6R0627
1726102
176126

/TFST RTL!SNA
CLA!ICLLICML
RTR
SNA'RTL
F1e8 HALT
/
/TEST RTR!ISNA
CLAICLL!CML
RTL
SNA'RTR
F169 HALT

/ .

/TEST CLL!SNA!RAR
CLA!CMAICLL
CLA!SNA!RAR

F170 HALT
1S7 WORK3
JMP RTAT
JMS GENRAN
JMS CKNO

/

JEJECT

/AC
/AC

@, LINK = 1
200000

/ERROR3 SNA FAILED TO SKIP

/AC = A, LINK = 1

/ERROR; SNA FAILED TO SKIP

/AC = ONES, LINK = @

/ERROR: SNA FAILED TO SKIP

/CHECK DONE LOOPING
/L0OP

/GFT NO FOR NEXT LOOP
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tte

An77
w10
4111
A1102
PER K]

11044
A110e5
31106

1@z
41110
11111

41112
v1113
1114

V1115
41116
1117

1124
1121

N1122
vit1123
41124
41125
41126
A1127
41139

11131
41132
A1133

n1134
J1135
11136

w1137
11140
“11141
w1142
91143
n1144
11145
n1146

PAGE
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754040
76000
740010
744400
740040

7apn10
744490
7407407

740010
7444p0
74004¢

740010
744400
743040

744010
744490
744140

744207
740040

754741
T76A2A0
741440
740740
740710
744400
7400407

740010
744400
740940

743010
744490
740740

740119
744400
740140
748210
744400
740740
74027
749740

/
/THEST LAW
TLAW

Fa21é

F2u7

Fa2mn8

F2ng

21

F211

/
/TEST L AW

212

F213

£E214

F215

F216

F217

F218

760000
CLAYCLI
LAW Py
RAL

SNI !CLL
HALT

RAL
SNLACLL
HALT

RAL
SNL tCLL
HALT

RAL
SNLCLL
HALT

RAL
SNI1CLL
HALT

S£A
HALT

769008, AC = ONES
CLAICMAICLL

LAW ppage

SZI

HALT

RAL

SNIL ! CLL

HALT

RAL
SNL oL
HALT

RAL
SNLIELL
HALT

RAL
SNL!CLL
HALT
AL
SNL!CLL
HALT
S#A
HALT

/AC = @

/AC = 76Q000
/AC = 740000
/LINK = 1

/ERROR: AC NOT @ NOT A 1,
/JLAW 760000 FAILFD

/AC = 7@0000

/LINK = 1

/ERROK: AC BIT 1 NOT A 1
/LAW 760000 FAILED

/AC = 600000

/LINK = 1

/ERROR: AC BIT 2 NOT A 1
/LAW 768000 FAILFD

/AC = 400000

JLINK = 1

/ERROR; AC BIT 3 NOT A 1
/LAW 76808Q FAILED

/AC = Q30000

/JLINK = 1

JERROR: AC BIT 4 NOT A 1
/LAW 76004@ FAILFD

/AC = AQp0pAQ

/ERROR: AC BITS 5-17 NOT @
/LAW 7680408@ FAILED

/AC = ONFS, LINK = 0
/AC = 760008

/JERROR:; LINK NDT A @, LAW SET LINK
/AC = 740000

/JLINK = 1

/ERRNKR3 AC BIT ¥ NOT A 1,

/LAW 76000 FAILED

/AC = 70@000

/JLINK = 1

/ERROR; AC BIT 1 NOT A 1

/LAW 760007 FAILFED

/AC = 600000

/LINK = 1

/JERRNR3 AC BIT 2 NOT A 1

JLAW 7680008 FATLED

/AC = 400009

JLINK = 1

JERRNR3 AC BIT 3 NOT A 1, LAW 760000 FAILED
/AC = ARAn0AR

JLINK = 1

JERRNR: AC BIT 4 NOT A 1, LAW 760000 FAILED
/AC = 700000

/ERRNR; AC BITS 5~17 NOT ©
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/LAW 760000 FAILED
JEJECT
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/TFST LAW 7727777, AC=0, L=0
w1147 754000 CLAICLL. /AC = 0
d1159 777777 LAW 17777 /AC = 760200
41151 740091 CMA
w1152 740200 SZA
w1153 740040 F219 HALT /JERROR. AC NOT ©
/LAW 17777 FAILED
11154 741400 SZL /AC = 400760
w1155 740040 For@ HALT /LINK NOT @
/
/TFST LAW 777777, AC=0, L=1
#1156 754002 CLA'CLL ICML /AC = P
w1187 777777 LAW 17777
N1160 740001 CMA
1161 7407200 SZA
N1162 740040 F221 HALT /ERRNR., LINK NOT 0@
1163 740400 SNL
w1164 740040 F222 HALT /ERROR. LINK NOT @
/
/TFST LAW 777777, AC=1, L=0
11165 754001 CLA!CMAICLL /AC = 0
w1166 777777 LAW 17777
W1167 740001 CMA
V1176 7402092 SZA
41171 740040 F223 HALT /ERROR, AC NOT 0
41172 741490 SEL /AC = 100760
41173 740440 F2r4 HALT /ERROR, LINK NOT 0

LJEJECT
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W1174
31175
w1176
1177
w1200
11201
1202
n12e3
w1204
n1205
1206

PAGE
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754093
777777
740091
740200
740040
740400
740040
447434
601077
106102
116126

/TEST LAW 777777, AC=1, L=1

F225

F226

CLASCMAICLL ICML
LAW 17777
CMA

S£A

HALT

SNL

HALT

1SZ WORK3
JMP TLAW
JMS GEMRAN
JMS CKNO
LEJECT

/AC = @

/ERROR,

/ERROR,

AC NOT 2

LINK NOT 1

/CHECK DONE LOOPING

/L0orP

/GET NO, FOR NFxT LOOP
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tre

niz2e7
hn121@
1211
"1212
¥1213
w1214

#1215
41216
w1217
A12720
w1221
A1222

w1223
1224
”1225
41226
41227
1230

N1231
A1232
11233
11234
11235
"1236

A1237
41240

41241

N1242
21243
M1244
#1245

1246
1247
11258
1251
N1252
A1263
h1254

PAGE
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754000
207531
740200
740040
741400
748040

754007

207531

740700
7400740
740400
740740

754001
207531
740200
740040
741400
740740

754293
207531
740200
740740
740400
740040

754700
207573
7407A1
740200
740040
741490
7407407

754002
207573
740001
740200
740040
740400
740740

/TEST LAC
/

LACK

F2s8

Fob9
/

For@

LE

F262

F263

F264
F265

/
/TEST LAC

F2¢8

F269

nr's

cLateLL
LAC K9
SZA
HALT
S#L
HALT

CLA!'CLLICML
L.AC K@

SEA

HALT

SNL

HALT

CLA!CMAICLL
LAC K@

SZA

HALT

SZL

HALT

CLAICMALICLLICML

LAC K
SZA
HALT
SNL
HALT

1'S

CLAICLL
|.AC K7S
CMA

SzA
HALT
S
HALT

CLAICLL 1 OML
LAC K7S

CMA

SZA

HALT

SNI

HALT

JEJECT

/AC = 0, LINK =
/000000

/ERROR, AC NOT @ AFTER LAC K@
/ERRORS LINK NOT @ AFTER LAC K@

/AC = @, LINK = 1

/ERROR: AC NOT 0
/ERROK, LINK NOT 1 AFTER LAC K@

/AC = 1'S, LIN = 9@

/ERROR, AC NOT @ AFTER LAC K@

JERROR, LINK NOT @ AFTER LAC K@

/AC = 1'S, LINK = 1

/ERROR, AC NOT @

ZERROR, LINK NOT 1

/AC = @, LINK = @

/777777
/FRROR, AC NOT @ LAC K7S FAILFD
JERROR, LINK NOT @ AFTER LAC K7S

/AC = @, LINK = ¢

/ERROR, AC NOT @

/ERROR, LINK NOT 1 AFTER LAC K7S
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trte

w1255
411256
1257
#126@
y1261
11262
Vw1263

w1264
W1265
w1266
V127
h127@
AM271
V1272

#1273
A1274
A1275
N1276
11277
A1 3P0
w130
N1302
n1303
$1304
41325

1306
N1307
21310
¥1311

#1312
w1313
21314
41315

n1316
21317
11320
n1321

N1322
1323
N1324
41325
41326

PAGE
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754091
207573
740081
740200
740040
741400
740740

754¢A3
207573
740001
740200
740740
7an4p0
740040

750000
2R7606
207635
2M7573
740701
7408200
748740
447634
611207
116102
106126

7500002
507531
749200
7407401

7540041
507531
740200
740740

750240
507573
7407007
7401747

7507201
507573
740701
740207
7437240

F270

£271

k272

€273

/

/TEST AND
/

ANDAC

F274

/

F275

£E276

Fe77

CLAICMAICLL
LAC K78

CMA

S2A

HALT

SZL

HALT

CLAICMAICLLICML

LAC K7S
CMA

S¢A
HALT
SNL
HALT

CLA

LAC K109
LAC K210
LAC K7S
CMA

SZA

HALT

1S? WORK3
JMP LACK
JMS GENRAN
JMS CKNO

CLA
AND K@
S#4
HALT

CLAICMA
AND K
SZA
HALT

CLA

ANN K78
SZA
HALT

CLA!CMA
ANN K78
CMA

SZA
HALT
JEJECT

/AC = 1'S, LINK = @

/ERROR, AC NOT @, LLAC K7S FAJLED

/ERROR,
/AC = 1'S, LINK = 1
/ERROR, AC NOT 9
/ERROR,
/AC

/AC
/AC

525252
252525
777777

/ERROR, AC NOT @

/CHECK FOR DONF LOOPING
/LOOP

/GET NO, FOR LOOP

/AC = 7

/ERRNR, AC NOT 8 AFTER AND KO

/AC = 1'S

/ERROR, AC NOT @ AFTFR AND K@

/AC = @

/ERROR, AC NOT @ AFTFR AND K7S

/AC = {'S

/FRROR, AC NOT @ AFTER AND K78

LINK NOT 1 AFTER LAC K75

LINK NOT 1 AFTER LAC K7S
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tre

A1327
»1330
1331
nN1332
w1333
91334
21335
41336
(LR 337
N1340
n1341
11342
01343
11344
A1 345
1346
31347
41350

¥1351
d1352
1353
w1354

"1355
21356
41357
N1360
w1361

N1362

N1363
#1364
#1365
n1366

41367
n1370
#1371
¥1372

PAGE
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754002
507531
507573
507606
537635
740001
537534
507573
507646
507605
740200
748740

740490

7400140
447634
641306
176102
126124

750230
247531
740207
740747

750091
247531
740001
740200
740040

750000
247573
740001
740209
740040

750001
247573
7487220
740040

/SFUUENTTAL AND

/

£278

F279

/

/TEST XOR
/

XORAC

F2R0
/

F281

F282

F2R3

CLAICLL ICML
AND K@

AND K7S
AND K24
AND Kn10
CMA

AND Kp

AND K7S
AND K1irg
AND Kot@
SzA

HALT

SNL

HALT

IS# WORK3
JMP ANDAC
JMS GENRAN
JMS CKNO

CLA
X0R KU
SZa
HALT

CLA!CMA
X0R K@
CMA
SZA
HALT

CLA
XO0R K78
CMA
S#A
HALT

CLAYCMA
XOR K7S
S£A
HALT
JEJECT

/AC = ¥, LINK =

/ERROR,

/ERRNOR,

1

AC NOT @

LINK NOT 1

/CHECK FOR DONE LOOPING

/LO0P

/GET NO, FOR NEXT LOOP

/AC = 9

/ERROR, AC

/AC = 1'S

/ERROR, AC

/AC = @
/777777

/ERRNOR, AC

/AC = 1°'S

/ERROR, AC

NOT

NOT

NOT

NOT

A AFTER XOR KV

@ AFTER XOR K7S

? AFTER XOR K7S
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21373
31374
A1375
11376
41377
w1400
w1401
41402
1403
1404
N1405

#1406
1407
”1410
N1411

w1412
¥1413
#1414
21415
21416
w1417

1429
31421
1422
n1423
21424
A1425
W1426

V1427
01430
1431
71432
01433
V1434
21435

V1436
11437
U1440
1441
1442
11443
h1444
11445
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750000
247606
247605
247531
247573
247605
247606
247606
247605
7407200
740040

447634
671351
176102
176126

754000
347531
740200
749740
741490
740740

754001
347531
740001
7402007
7400407
741409
7400247

754092
347573
740001
740200
7487240
749400
740740

754101
347573
740022
743791
740207
740740
741400
740040

/SFQUENTTAL XOR

/

F2R4

/
/TEST TAD
/

TADAC
E285

F286
/

F287

F2R8

F2R9

F29m

F291

Fao2

CLA

XOR Ki0g
X0R K010
XOR K@
XO0R K7S
X0R K019
XOR K104
XOR K121
XOR Ku10
SZA

HALT

[S7 WORK3
JMP XORAC
JMS GENRAN
JMS CKNO

cLa:CLL
TAD K@
SZA
HALT
SZL
HALT

CLAICMAICLL
TAD K@

CMA

SZA

HALT

SAL

HALT

CLA!CLL1CML
TAD K7S

CMA

S#A

HALT

SNL

HALT

CLAICMAICLL
TAD K7S

RAR

CMA

SZA

HALT

SZL

HALT

EJECT

/AC = 0
/525252
/252525
/303000
/771771777

/ERROR, AC NOT @
/CHECK FOR DONF LOOPING

/L0O0P
/GET NO, FOR NEXT LOOP

/AC = 7, LINK = @

/ERROR, AC NOT @ AFTER TAD k¥

/ERROR, LINK NOT @ AFTER TAD K@

/AC = 1S, LINK = 0

/ERROR,AC NOT o
/ERROR, LINK NOT @
/AC = @, LINK = 1
/777777

/ERROR, TAD K7S FAILED

CARRY QUT OR OVFRFLOW
LINK NOT ¢

/ERROR,
/FAILED,

/AC = 1'S, LINK =0

/ERROR, TAD K7S 70O 1S FAILED

/ERROR. LINK NOT #



JASEX9

tete

N1446
V1447
41450
V1451
R14%2
41453

91454
11455
W14%56
21457
w1460
¥1461

n1462
01463
01464
01465
41466
01467
21470
#1471

01472
21473
w1474
"1475
1476
n1477
21500
01501

31502
w1503
1504
7?1505
W1506
31507
71510
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754001
347532
740200
740040
748400
740740

754003
347532
7402080
748740
741400
740040

754000
347605
347606
740701
740200
740040
741400
740040

754002
347606
347605
740701
740207
740040
740400
740040

754000
217605
347606
247625
347605
347532
740400

/TFST OVFRFLOW

/

CLAICMALICLL
TAD Kq

SZA

HALT

SNL

HALT

t293
Fp04

cLAatCcMAICLLICML
TAD K1

SZA

HALT

SZL

HALT

F295
E296

/TAD 525252, AC = 252525,
CLACLL

TADN Ko1@

TAD K171

CMA

SZA

HALT

SEL

HALT

£ 297

£298
/
/TAD
/

252525, AC = 525252,
CLAICLL 'CML

TAD K101

TAD K#10

CMA

SZA

HALT

SNL

HALT

F299

F3np
/
/SFQUENTTAL LAC,
/ .
CLAICLL
LAC KW1@
TAD K141
X0R K010
TAD KQ10
TAD K1
SNL
JEJECT

TAD, XOR

LINK

L INK

/AC = 1'S, LINK = 9

/090001

JERROR, AC NOT @ AFTER TAD Ki

JERROR, LINK NOT 1 OVFRFLOW FAILED

/AC = 1'S, LINK = 1

/ERROR, AC NOT o

JERRNR, LINK NOT @ OVERFLOW FAILFD
s 0

/AC = 1'S

/ERROR, AC NOT 9

/ERROR, LINK NOT A
=1

/AC = 1°'S

/ERRNR, AC NOT 0@

/JERROR., LINK NOT 9

/AC = @A, LINK = 0

/AC = 1°'S

/AC = 1'S
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1511
n1512
n1513
N1514
A1515
41516
n1517
w1520
w1521
w1522
A16523

31524
411525
n1526
A15727
41530
"1531
31532
#1533

31534
1535
w1536
31537
1549
A1541
A1542
n1543

n1544
w1545
w1546
A1547
1550
1551
n1562
B1553

#1554
N1585
1556
#1557
w1560
01561
w1562
N1563

PAGE

8

740040
207606
247573
347606
247573
74020
740040
447634
6M1412
116107
176126

754000
IN7565
37572
7490091
74907240
7400407
741400
740040

754000
307566
3In7571
740401
740200
7407240
741400
74007407

754730
3IN7567
3n7570
740201
740200
740040
741400
740940

754000
307570
307567
740001
740200
740040
741400
740140

F3n

F3r2

/

/

/TEST ADD
JTEST ADD
ADNAC

F313
F3nq

/
/TFST ApD

F305
F3re

/
/TEST ADD

£E3n7
F3ns

/
/TEST AuD

F309

£3106

HALT /ERROR, LINK NOT 1
LAC Kking

XOR K78

TAND K191

X0R K7S

S2A

HALT /ERROR, AC NOT @
[S7 WOKRK3 /CHECK DONF LOOPING

JMP TaNAC /L00P

JMS GENRAN /GFT NO, FOR NFXT LOOP
JMS CKND

K1S TO K6S, LINK = @

CLACLL /AC = B, LINK = @

ADD K1S /111111

ADD K6S 7666666

CMA /AC = P

S2A

HALT /ERROR: ADD K1S TO K6S FAILED
S2l

HALT /ERROR; LINK NOT aAQ

K2S TO K5S, LINK = @

CLACLL /AC , LINK = &

AND K2S 122222

ADD K58 /555555

CMA /AC = @

SZA

HALT /ERROR: ADD K25 TO K5S FAILED
S2L

HALT /ERROR: LINK NOT A @

K3S TO K4S, LINK = @

CLACLL /AC, LINK =8

ADD K3S 733333

ADD K4S /444444

CMA /AC = 7

SZA

HALT /ERROR: ADD K3S TO K4S FAILED
SAL

HALT JERROR: LINK NOT AQ

K4S TO K3S, LINK = @

CLACLL /AC, LINK =9

ADD K4S /444444

ADD K3S /333333

CMA /AC = @

S£A

HALT JERROR: AND K4S TO K3S FAILED
SAL

HALT ’ JERRNR: LINK NOT AQ

JEJECT



11610
"1611
#1612
n1613

A1614
1615
n1616
B1617
N1620
81621
n1622
n1623

n1624
u1625
W1626
11627
11630
w1631
41632
h1633

740200
740040
7414080
740040

754001
207606
IN7605
740001
740200
742040
741400
7400404

744000
207605
3n7606
740001
740220
740040
741400
740040

k315
F316

/
/TEST ADD

t317
F318

/
/TEST ADD

F319

£320

SEA .
HALT /ERROR3 ADD K7S TO0 K@S FAILED
SZL
HALT /ERROR: LINK NOT A ©
252525, AC =z 525252, LINK = @
CLLICLAICMA /AC = ONES, LINK = @
LAC K101 /AC = 525252
ADD KO10 /AC = 252525
CMA /AC = 0
SZA
HALT /JERROR: ADD KiA1 TO K218 FAILED
S#L
HALT /ERRORS LINK NOT A O
525252, AC =z 252%25, LINK =z @
cLL /LINK 2 @
LAC K@18 /AC = 252525
ADD K1%1 /525252
CMA /AC = @
SZa '
HALT /ERROR: ADD K918 TO K1@1 FAILED
SZL
AP

HALT /ERROR: LINK NOT
JEJECT .
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tete

w1634
N1635
1636
1637
A1644
w1641
n1642
N1643
1644

1645
w1646
n1647
n1659
1651
1652
A1653
w1654
1685

1656
w1657
N660
n166A1
N1662
#1663
AN1664
41665
N1666

V1667
n1670
w1671
w1672
w1673
1674
nN1675
N1676
A1677

PAGE
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754001
2075654
3n7573%
507573
247554
740200
7400140
741400
7400040

754001
207560
IN7567
5A7573
247554
740200
740740
7404007
740040

754003
207321
337573
507573
247321
740200
740040
744401
744040

754001
207553
IN7573
507573
247553
74¢200
740740
741400
740740

/TEST ALD

F321
F327

/
/TEST aAuNn

F323
F324

/
/TEST ALD

F325
F326

/
/TFST ann

F327

F328

K7S, AC = KA40QK,
cLAYCMAICLL

| AC K4MQK

ADD k7S

AyD K75

Xx0p K4419K

SgA

HALT

S#i

HALT

Kon@akK, AC = K209K,

CLAICMAICLL
LA KM@K
ADD K22gK
AND K78

XOR K4q00K
S£A

HALT

SNI

HALT

K7S, AL = K109k,
CLAICMAICLL !CML
LAC K1rgK

ADD KT7S

AND K78

XOR K140K

SZA

HALT

SN

HALT

K7S, Af z K4PK,
CLA!CMAICLL
LAC K40aK
ADD k7S

AND K76

XOR K4 1K
SEA

HALT

SAL

HALT

JEJECT

LINK ¢

/]

/AC = ONES, LINK = 0
/AC = 400K

/0ONES

/AC = 400K

/AC = 9

JERROR; ADD-@ TO KA4Q@AK FAILED

JERRNR; LINK NNT A @, CARRY FAILED

LINK = ¢
/AC = ONES, LINK = 0
/AC = 200K
/ONES
/AC = 400K
/JAC = @
/ERROR; ADD K204@8K TO K2@@K FAILED

ZERRNR; LINK NOT A ONES, CARRY FAILED

LINK = 4

/AC = ONES, LINK = 1

/AC = 180K

/0ONES

/AC = 100K

/AC = A

/ERROR; ADD=-@® TO K1@AK FAILED

/ERROR; LINK NOT A ONE. LINK RESFT

= 0N

/AC = ONES, LINK = 0

/AC = 49K

/0ONES

/AC = 40K

/AC = 2

/FRROR; ADD-® TO K4@K FAILED

/ERROR: LINK NOT A ZER0O, CARRY FAILED



HASEXY

teee

T d1700

21701
A1702
#1703
Q1774
81705
491706
31707
¥1710

31711
¥1712
21713
#1714
#1715
01716
#1717
11729
21721

81722
n1723
N1724
01725
31726
21727
21730
1731
21732

31733
01734
w1735
#1736
81737
21740
n1744
#1742
B1743

PAGE
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754001
207557
387573
5087573
2475%7
740200
740040
741400
740040

754001
207556
307573
547573
247556
740200
7408040
7414090
740040

754001
207550
37573
507573
24755%
740200
740040
741400
743040

754001
207546
307573
507573
247546
740200
740040
741400
740040

/TEST ADD

£329
£330

/
/TEST AND

F331

F332

/

/TEST ADD

F333
F334

/
/TEST aADD

£335

E336

K78, AC = K20K,
CLAICMALICLL
LAC K20K

ADD K78

AND K7S

XOR K20K

SZA

HALT

SaL

HALT

K7S, AC = KiPK,
CLAICMAICLL
LAC Kq10K

ADD k7S

ANN K7S

X0R ,K10K

SZA

HALT

S2L

HALT

K7S, AC = K4K,
CLAICMAICLL
LAC K4k

ADD K7S

AND X7S

XOR K4K

SZA

HALT

S2L

HALT

K7S, AC = K2K,
CLA!CMAICLL
LAC K2K

ADD K7S

AND K7S

XOR K2K

SZA

HALT

S2L

HALT

JEJECT

LINK = @

L INK

L INK

L INK

/AC = ONES,
/AC 3 20K

/0ONES
/AC =

LINK s @

20K

/AC = 0
/ERROR; ADD-2 TO

/ERRORI LINK NOT A 2FERO,

ONES, LINK = 2
1

/AC = @

/ERROR: ADD-p TO

K2@0K FAILED

CARRY FAILED

K18K FAILED

/JERRORS LINK NOT A ZERO, CARRY FAILED
]

/AC = ONES, LINK = @

/AC = 4K

/0NES

/AC = 4K

/AC = 0

/JERROR; ADD~-0P TO K4K FAJLED

JERROR; LINK NOT A ZERO, CARRY FAILEDN
= 9

/AC = ONES, LINK = @

/AC = 2K

/0ONES

/AC = 2K

/JAC = @

/ERROR3 ADD-@ TO K2K2 FAILFD

/ERROR: LINK NOT A ZFRO, CARRY FAILED



SASEXYQ

tete

A1744
w1745
w1746
w1747
w1781
w1751
w1752
1753
1754

w17%5
w1756
w1757
N17A0
1761
1762
1763
11764
w1765
¥1766
1767
Vw1770
n1771

PAGE
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754491
2075447
IN7S 7R,
507570
24754%
740200
740040
741440
740240

7542344
207545
MEAYA
51n7673%
247545
740200
740140
741400
743040
447K34
611524
146102
1P6126

JTEST aup

F327
Fsxy

/
/TEST Apn

F339

t340

K7S,
CLA!
| AL
AfD
AnD
X0
S#A

HAl T

S2l

HALT

K7S,

CLal

| AP
ADD
AND
YR
SAA

HalT

S£L

HALTY

1S#
JMP
JMS
JUMS

AC = K1K, LINK
cMAtCLL

KK

K78

K79

K%

Al = Kapp, LINK
cCMACLL

K440

K7%

K78

K411

WORK3
ADDAC
GEMRAN
CKMO

JEJECT

ADD-7 TO K1K FAILED

ZERD, CARRY FAILED

)

ADN=-9 TO K4un FAILED

= 0

/AC = ONFS, LINK =
/AC = 1K

/ONFS

/AC = {K

/JAC = @

JERROR

JERRNR; LINK NOT A
20

/AC = ONES, LINK =
/AC = 400

/0ONES

/AC = 440

/JAC = @

/ERRNR

JERRORS L INK NOT A

/CHECK DONE LGOPING

/L00P

/GET NO,

ZFRO, CARRY FAILED

FOR NEXT LOOP
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tetre

81772
81773
41774
9177%
w1776
01777
a29a0
32901
470802

naceny
A°004
82005
woone
wooe7
0?2810
nra11
w2012
220813

22014
47815
n?2016
472017
w2020
472021
a2p22
47023
47024

27025
7026
woa27
w2030
37831
7032
82033
87034
870835

020836
#7837
0040
30041
0oB42
87043
#oB4s
¥oR45
Bo046

PAGE 33

754001
207541
307573
507541
247541
740200
740740
741400
740040

7540401
287535
307573
507573
247535
740200
740040
741400
740040

754001
207534
397573
507573
247534
740200
740040
741400
740040

754001
207533
387573
507573
247533
749200
7490040
741400
740040

754001
207532
307573
507573
247532
740200
740040
741409
740040

/TEST ADD
ADDACY

£E347
£E348
/

/TEST ADD

F349
£350

/
/TEST ADD

F351
£352

/
/TEST ADD

E353
F354

/
/TFST ADD

£355

F356

K7S, AC = K20, LINK = @

CLAICMALCLL /AC = ONES, LINK = @

LAC K2@ /AC = 20

ADD X7S /0ONES

AND K28 /AC 3 29

XOR K2@a

S2A /AC = 8@

HALT /ERROR3 ADD =9 TO K20 FAILED

SEL

HALT /ERRORS LINK NOT A ZERO, CARRY FAILED

K7S, AC = K10, LINK = @

CLASCMAICLL /AC = ONES, LINK = @

LAC Kio /AC = 1@

ADD K7S /0NES

AND K7S /AC = 10

XO0R Kim

SEA /AC = @

HALT JERRORS ADD = P TO K190 FAILED

S2L

HALT JERRORS LINK NOT A ZERO CARRY FAILED

K7S, AC = 4, LINK = n

CLAICMAICLL /AC =z ONES, LINK =

LAC K4 /AC = 4

ADD K?7S /0ONES

AND K7S /AC = 4

XO0R K4

SZA /JAC =z O

HALT /ERRORS ADD -@ TO K4 FAILED

S2L

HALT /ERROR: LINK NOT A 2ERO, CARRY FAILED

K7S, AC = K2, LINK = @

CLASCMALCLL /AC, = ONES, LINK = @

LAC K2 /AC = 2

ADD K7S /0ONES

AND K7S /AC = ?

X0R K2

SZA /AC = @

HALT /JERROR: ADD -8 TO K2 FAILED

S2L :

HALT /JERRORS LINK NOT A ZERO, CARRY FAILED
\

K7S, AC = K1, LINK =z 7

CLAICMAICLL /AC = ONES, LINK = 9

LAC Kg /AC = 1

ADD K7S /0ONES

AND K7S /AC = 1

XOR K1

SZA /AC = @

HALT /ERRORS ADD =@ TO K4 FAILED

S2L

HALT /ERRORS LINK NOT A ZERO, CARRY FAILED
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tete

w’a47
02050
47051
w2852
42053
27054
n295%
370856
w2es57

w260
2061
b2962
82063
nrn64
w865
w2066
272067
aze7@

¥2a71
wre72
Br2073
07074
w2a75
wra76
A7°0877
47100
vr1el

#2102
12103
ur104

hA2105

¥21m6
h2107
v2119
42111
nr112

¥2113
w2114
w7115
0?2116
22117
w2120
722121
n>122
2123

35

744000
777777
507573
387554
247554
740700
740040
741400
740040

744002
777777
507573
3IN7560
247567
749200
740240
7404007
7400407

744002
777777
507573
3n7321
247321
740200
740040
740400
743040

744002
777777
507573
327553
247553
740200
740040
740400
749040

744002
777777
507573
307557
247557
748200
740040
7404009
740040

/TEST ADD KA4ABK, AC = ONES,
oLt

LAW 17777

AND K7S

ADD K47AGK

¥XOR K408k

S2A

HALT

SZL

HALT

£357

F358
/
/TEST ADD K2%@x, AC = ONFS,
cLL Y CML

LAW 17777

AND K7S

ADD K274K

XOR K278k

S£A

HALT

SNL

HALT

F359

F360
/
/TEST ADD K1@@K, AC = ONFS,
CLLICML

LAW 17777

AND K78

ADD K178K

XOR K17¥K

SZA

HALT

SNL.

HaLT

F361
E362
/

/TFST ADD K4VWK, AC = ONES,
cLL oML

LAW 17777

ANDN K7S

ADD K47K

XOR K4K

SZA

HALT

SNL

HALT

F363

E364
/
/TEFST ADN K20PK, AC = ONES,
cLLCcML

LAW 17777

AND K78

ADD K27K

XO0R K272K

SZA

HALT

SNL

HaLT

F365

F346

LINK =2 @
JLINK =

[

/AC = ONES
/AC = ONES

/400K

/AC = @
/ERROR

/ERROR3

LINK = 1
/LINK =

ADD K420K TO -0 FAILED

LINK NOT A ZERDO, CARRY FAILED

1

/AC = ONES
/AC = ONES

/200K

/AC = @
/ERROR3

/ERROR:

LINK = 1
/LINK =

ADD K28@K TO =2 FAILED

LINK NOT A ONE, LINK RESET

1

/AC = ONES
/AC = ONES

/100K

/AC = 0
/ERROR3

/ERROR:

LINK =
/LIN
/AC
/AC
/40K

" u X -

0
0
/AC = 2
/ERRNR3

/ERROR;

LINK = 1

ADD K1978K TO -? FAILED

LINK NOT A ONE, LINK RESFT

1

NES
NES

ADD K4PK TO -4 FAILED

LINK NOT A ONE, LINK RESET

/AC = ONES
/AC = ONES

/AC =
/ERROR;

/ERROR

ADD K22K TO -4 FAILED

LINK NOT A ONE, LINK RESET
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w2124
w2125
42126
w2127
42130
¥2131
#2132
972133
n2134

no135
32136
22137
Bnr2140
#2141
02142
92143
a2144
w2145

#2146
w2147
w2150
97151
w2152
272153
42154
¥?2155
22156

7157
nr160
w161
AP162
n2163
42164
27165
42166
82167

nW7170
2171
#2172
¥2173
A?174
#2175
n2176
w2177
wr200

PAGE
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744007
777777
507573
307556
247556
740200
740040
740490
740040

744002
777777
507573
3A7550
247550
740200
740740
740400
740040

744002
777777
507573
3IN7546
247546
740200
7409740
740400
740040

744002
777777
507573
307544
247544
740700
740040
748400
740040

744002
777777
507573
3N7545
247545
7402007
7404040
740400
740040

/PNP-9 BASIC EXERCISER - TAPF 3
K1aK, AC s ONES, LINK = 1

/TEST aADD

E367
F368

/
/TEST ADD

F.369
F370

/
/TEST ADD

F371
F372
/

/TEST ADD

F373
£374

/
/TEST ADD

F375%

F376

cLLiCML
LAW 17777
AND K78
ADD K19K
X0R K10K
SZA

HALT

SNL

HALT

K4K, AC = ONES, LINK
CLLICML

LAW 17777

AND K78

ADD K4K

X0R K4k

SZA

HALT

SNL

HALT

K2K, AC = ONES, LINK
CLLICML ’

LAW 17777

AND K7S

ADD K2K

XOR K2K

SZA

HALT

SNL

HALT

KIKD AC = ONESn L INK
CLL!ICML

LAW 17777

AND K7S

ADD K1K

X0R K1K

SZA

HALT

SNL

HALT

K4A@, AC = ONES' LIN
CLL!CML

LAW 17777

AND K7S

ADD Kqn@

XOR K4mg

SZA

HALT

SNL

HALT

/LINK = 1
/AC = ONES
/AC = ONES
/10K

/AC = 0
/ERROR: ADD K14, TO =8 FAILED

/ERROR3 LINK NOT A ONE, LINK RESET

1

JLINK = 1
/AC = ONES
/AC = ONES
/4K

/JAC = @

/ERROR; ADD K4K TO -0 FAILFD

/ERROR; LINK NOT A ONE, LINK RESET

= 1
JLINK = 1
/AC = ONES
/AC = ONES
/72K
/AC = @

/ERROR; AC K2K TO -0 FAILED

/ERROR3 LINK NOT A ONE, LINK RESET

=1
JLINK = 1
/AC = ONFS
/AC = ONES
/71K
/AC = @

/ERRNR; ADD KiK TO -0 FATLED

/ERROR; LINK NOT A ONE, LINK RESET

K =z 1
JLINK = 1
/AC = ONES
/AC = ONFS
/408

/AC = 0

/ERRNOR; ADD K40@ TO -9 FAILED

/ERROR; LINK NOT A ONE, LINK RESET
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teee

872201
32202
a22A3
A22n4
87205
ar2206
42207
82219
w2211

A2212
#2213
¥2214
82215
2216
w2217
Vv2270
27221
w2222

02223
w2224
82225
82226
#2227
n°230
272231
02232
#2233

37234
#2235
»2236

37237

w249
872241
#2242
37243
#2244

@2245
A2246
07247
32250
¥2251
nr2s52
w2253
B22%4
37255

PAGE

39

7440082
777777
507573
347552
247552
740200
740040
740400
740740

744002
777777
507573
307540
247540
7402007
740040
740400
740040

7440092
7771777
507573
3A7543
247543
7409200
740040
740407
7408040

744097
777777
507573
307541
247541
748200
740040
740400
740040

744002
777777
507573
3A7535
247535
740207
740040
740400
740040

/TFST ADND K223, AC = ONES,

F377
F378

/
/TFST ADD

F379
F3R0

/
/TFST ADD

F3R1
F382

/
/TEST ADD

F383
F3R4

/
/TEST ADD

F385

F386

cLL?
LAW
AND
ADD
XO0R
SZA
HALT
SNL
HALT

K107Q
cLL!
LAW
AND
ADD
XOR
SZA
HALT
SNL
HALT

K4,
cLL!
LAW
AND
ADD
XO0R
SZA
HALT
SNL
HALT

K2e,
cLL?
LAW
AND
ADD
XO0R
SZA
HALT
SNL
HALT

K19,
cLL!
LAW
AND
ADD
X0R
SZA
HALT
SNL
HALT

CML
17777
K78
K2na
K2n@

» AC = ONES,
CML

17777

K7Ss

K108

K17@

AC = ONES,
CML
17777
K7S
K4
K4

LINK = 1

/LINK 3 1
/AC = ONES
/AC 3 ONFS
/7200

/AC = B
/ERRORS ADD K220 TO -0 FAILED

/ERRORS LINK NOT A ONE, LINK RESET

LINK = 1

LINK

/JLINK = §
/AC = ONES
/AC = ONES
/1048

/AC = 0
/ERROR: ADD K100 T0O -8 FAILED

JERRORS LINK NOT A ONE» LINK RESET

=1

/LINK = 1
/AC = ONES
/AC = ONES
/49

/AC = 8

/ERROR: ADD K49 TO -0 FAILED

J/ERROR3 LINK NOT A ONE, LINK RESET

AC = ONES, LINK = 1

CML
17777
K7S
K20
K27

AC = ONFS,
CML
17777
K7S
K17
K10

L INK

JLINK = 1
/AC = ONES
/AC = ONES
/20

/AC = 8

/ERRORS ADD K27 TO =0 FAILED
/ERROR: LINK NOT A ONg, LINK RESET
=1

/LINK =2 1

/AC = ONES
/AC = ONES

/AC = @
/ERRORS ADD K10 TO -0 FAILED

/ERRORS LINK NOT A ONE, LINK RESET
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tete

nr22%6
Ar2287
¥vr260
wo261
w2262
#2263
w2264
w2265
2266

47267
42279
2271
32272
02273
vw2274
w2275
n2276
=277

n2300
#2301
2302
p23n3
47304
w2305
42306
82307
22310

n2311
"2312
n2313
A2314
w2315
42316
082317
42320

¥2321
N2322
42323
W>324
#2325
ur326
nr327
n>330

41

744097
777777
507573
397534
247534
740290
748040
740400
740040

744092
77727177
507573
307533
247533
7402007
740040
740400
740040

744002
777777

507573

3n7532
247532
740200
740740
740400
740040

744000
207573
3IN7573
740201
749200
7487249
741400
740040

744002
207605
307607
247532
7408200
740040
740400
740040

/TFST ADD

F3R7
F388

/
/TFST ADD

F389
F390

/
/TEST ADD

F391
F392

/
/TEST ADD

F393
F394

/
/TFST ADD

F395

F396

K4, AC 3 ONES,
CLLICML

LAW 17777

AND K78

ADD K4

X0R K4

SEA

HALT

SNL

HALT

L INK

K2, AC = ONES, LINK
cLLICML

LAW 17777

AND K7S

ADD K2

XOR K2

SZA

HALT

SNL

HALT

K1, AC = ONES,
CLL!CML

LAW 17777

AND K7S

ADD K1

XOR K1

SZA

HALT

SNL

HALT

LINK

K7S,
cLL
LAC K7S
ADD K7S
CMA

SZA
HALT
SZL
HALT

AC = ONES, LINK

525253,
cLLicMmL
LAC K218
ADN K53
X0R K1
SZA

HALT

SNt

HALT
LEJECT

AC = 252525,

= 1

/JLINK = 1
/AC = ONES
/AC = ONFS
/4

/AC = @
/ERRNR3 ADD K4 TO =@ FAILED
/ERROR3 LINK NOT A ONE, LINK RESFT

= 1

/LINK = 1
/AC = ONFS
/AC = ONES
/2

/AC = P
/ERRORS ADD K2 TO =@ FAILED

/ERRNR3 LINK NOT A ONE,» LINK RESET
= 1

/LINK = 1

/AC = ONES

/AC = ONES

/1

/JAC = 9
/ERROR: ADD K1 TO =~® FAILED

/ERROR; LINK NOT A ONE, LINK RESET
= 9

/JLINK = 9

/AC = ONES

/0ONES

/AC = ONFS

/AC = 0 -

/ERROR: ADD K7S TO ALL ONES FAILED
/ERROR: LINK NOT A ONE,» LINK RESET
LINK = 1

JLINK = 1§

/AC = 252525

/7525253

/000001

/AC = @

/ERROR: ADD K5253 T0 K5252 FAILED

/ERROR: LINK NOT A ONE, LINK RESET
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/TEST ALD 25252%, AC = 525253, LINK RESET
02339 744090 cLt /LINK = @
3332 207607 LAC K53 /AC = 525253
A 333 3AT760% ADD Kinq@ /2592525
AT 334 247532 XOR Kq /9003741
N335 744207 SAA /AC = @
A336 7402407 F397 HAL T /ERRORS ADD K2525 TO K5253 FAILED
Ay 337 7414p0 S#l
1349 744040 308 HALT JERRNR: L INK NOT A ZERD, CARRY FAILED
/
/TEST ADN SERIFS
Wo 341 754400 cLA!CLL /LINK = @, AC =
N34 37565 ADD K1S /AC = 111111
Wi 343 INTHEE ADD K2S /AC = 333333
V. 344 3n7567 ADD K3S /AC = 666666
AT 345 INTIH7A ADN K4S /AC = 333333, LINK = 1
346 IN7571 ADD KHS /AC = 111111
W"347 3A7%72 ADD K6S /AC = 777777
w359 3N7573 , ADD K7S /AC = 777777
ne3sy 740001 CMA /AC = @
=352 740200 S#A
Vi 383 74071407 F309 HALT JERRNR; ADD SERIES FAILED
364 740400 SNI
ns365 740040 Famrp HAL T /ERROR: LINK NOT A 1
n: 356 447A34 IS7 WORK3 /CHECK DONE LOOPING
W 3R7 6M1772 JMP ADNACY /LO0P
AT 3AQ 106192 _JMS GEMRAN /GFT NO, FOR NFXT LOOP
17361 1706126 JMS CKMO

JEJECT
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#2362
¥2363
87364
27365
02366
02367
07370
02371
02372
82373
27374
#2375
#2376
02377
22400
27401
02402
#2403
#2404
02405
82406
02407
87410
02411

22412
¥2413
A7414
372415
12416
w2417

PAGE
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1n619?
741100
743001
741200
6n2362
243016
740031
243017
106102

741100

740001
741200
602377
243020
740701
043721
777777
043027
744090
203021
343017
741400
347532
n4a3022

203016
744000
343020
741400
347537
243023

/ADD RANDOM PAIRS TEST

/

RANADD JMS
SPA
CMA
SNA
JMP
DAC
CHMA

MINUSA DAC
JMS
SPA
CMA
SNA
JMP
DAC
CMA

MINUSB DAC
LANW
NAC
cLL
LAC
TAD
S2L
TAD

MINSAB NAC

/

/NDW GFNFRATE
LAC
cLL
TAD
S2L
TAD

APLUSH NAC

GENRAN

RANADD
APOS

ANEG
GENRAN

MINUSA+1
RPOS

BNEG
-1
PASS?

RNEG
ANEG

K1
SUMNEG
APNS
BPOS

K1
SUMPOS

LJEJERT

/GET RANDOM NUMBER
/+ NO
/= MAKE 1T +
/0 NOT ALLOWED

71T IS + A
/1 COMPLEMENTY
/71T 1S =a
/GET NEXT RANDOM
/+ NO
/= MAKE +.
/% NOT ALLOWED

/1T 1S + 8
/MAKE 1S COMP
/1T 1S - B

/RESTART HERE TO REGENERATE NEW COMPARE
/=B =A

/EOC IF ADD

/YES MAKE CARRY -

/SAVE -A =B

/GET +A
/+8B

/EOC IF ADD
/YES ADD CARRY
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w420
42421
A2422
Br423
V2424
17425

32426
7427
#raze
¥Wo43q
V2432
A2433

347434
no435
No436
w2437
w2449
#r441
¥wp442
15443
Wo444
#2445
N 446
Wo447
A7 459
2451
A2452
Br453

PAGE
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203020
7440200
3430097
741400
34753%\
PER{PY]

203016
744000
343021
741400
34753R°
243025

203023
751100
2n7654
7412004
207653
#4a2464
P4251?2
B42627
P42644
N4266?
n427p1
042721
42742
842764
B42542
Na2566

/NOW GFNERATF
| AC
rLL
TAD
S#l
TaD

BMINSA NAC

/

/NOW GFNERATF
LAC
cLL
TAD
SZL
TAD

AMINSB nac

/

/1F A+B IS AN

/MAKF OFLOW TESTS THAT APPLY
/1IF A+8 IS NOT OVERFLOW MAKE
/OVERFLUW TEST THAT APPLY

/
L.AC

R=A
BPOS

ANFG

K1
HMASUM

A=
APNS

BNEG

K1
AMRSUM

/GET B

/B-A

/E0C

/YFS ADD CARRY
/SAVF B=A

/GET A

/=B
/E0C
/YFS ADD CARRY
/A=B

OVFRFLOW SITUATION

SUMPOS

SPAICLA

LAC
SNA
LLAC
NAC
DAC
DAC
DAC
NAC
NAC
NAC
NAC
NAC
DAC
NAC

KSNL

KS#L

0F1.CK1
NFLCK3
OF1.CH1
NFLCH2
OFLCH3
NFLCH4
NFLCHS
NFLCH6
NFLCH?7
NF1 CKS
NF1.CK7

JEJECT

SNL

SZL

/GET A+8B

/STILL PDS RFSULTY

/NFG RESULT IS OVERFLOW

/AC = SNL IS OVERFLOW

/+ RESULT IS NO OVERFLNW
/SET UP ALL NFLOW
/TESTS WHERE OFLOW

/MAY OR MAY NOT OCCUR

= SNL IS A+B OFLOW
/AC = SZL 1S A+B NOT OFLOW
/IF A+R OFLOW -A-B DOES ALSO

/7AC

/1F A+B NOT OFLOW
/THEN NONE OF THESF
/ADDS CAN OVFERFLOW
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32454
02455
02456
32457
92460
h2461
#2462
#2463
#2464
02465
27466

PAGE 45

744000
203716
303720
543023
602464
740040
203M23
748740
741400
7408740
762454

/NOW DO A COMPLETE SERIES OF

/ONES COMP ANDDITIONS

/SHOULD GET THE SAME RESULTS aAS

/THE TAD'S WITH FOC TAD (1

/
/FIRST TFST A+R

/

APLSRT cLt
LAC APOS
ADD RPOS
SAD SUMPOS
JMP L +4

F401 HLT
LAC SUMPOS
HLT

OFLCK1 S2l.

Fap2 HLT
LAW APLSRT

LEJECT

/FOR QVERFLOW CHECK

/GET A

/A*B

/SHOULD = PREVIOUS A+B

/70K

/DISPLAY 1+S A+B

/GET 2'S COMP GEN

/DISPLAY 2'S A+B

/0R SNL IF OVERFLOW

/LINK OR OVERFLOW FAILFD
/MAKE JUMP FOR SCOPE LOOP
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tetre

Vw467
n2474
Nr471
N.472
w473
n. 474
N 475
N"476
n-477
M1
nrsng

nespe
nrsP3
w504
Ao5N5
n.- 506
o507

42519

w2511
wr512
27513
A2514

1515
2516
42517
w2520
w2521
wr522
w2523
w2524
w2525
2526
42527

PAGE
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74404
203021
IN3A1 A
543725
60477
74A040
21325
7440140
741400
740140
762467

744700
203217
3N3n21
543020
642512
7400407
2n3n22
740040
741400
7407407
7625042

744240
203020
3In3M17
543024
602528
7407407
2N3No4
740040
741490
749040
762515

72N0D TEST <~B+A
AMNSHT cLL
| AC BNEG
ALD APOS
SAD AMASUM
JMP [+
Fq03 HLT
LAl AMBSUM
HLT
OFLCK2 S#AL
F4ng HLT
LAW AMNSRT
/
/NOW 3RU TFST IS -A -B
MAPLMB rcLL
LAC ANFG
ADD RNFG
SAD SUMNEG
JMP 4+ 4
F405 HLT
LA SUMNEG
HLT
NFLCK3 Sl
F4aimne HLT
ILAW MAPLMB

/
/FOURTH TEST IN THIS SERIES
/1S TEST B-A
RMNSAT rLL
LAC RPNS
ADD ANFG
SAD RMASUM
JMP L +4
HLT
LAC RMASUM
HLT
SZL
HLT
LAW RMNSAT
JEJECT

/GET A

/A=8

JSHOULD = PREVIOUS A-B8
/0K

JOISPLAY 1S A-B

/DISPLAY 2'S A-B
/SHOULN NOT OVERFLOW

/MAKE JMP FOR SCOPE

/GET =A

/PLS -B :
/SHOULD = PREVIOUS -aA-B
/0K

/DISPLAY 1°'S =-A-B

/DISPLAY 2'S -A-B
/0R SNL
/LINK FAILED
/MAKE JMP FOR SCOPF

/GET B

/7ADND -A .
/SHOULN = PREVIOUS B-A
/70K

/DISPLAY 1'S B-A

/DISPLAY 2'S B-A
/CAN NOT OVERFLOW
/OGVERFLOW FAILFO
/MAKF JUMP FOR SCOPF
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/FIFTH TFST IN THIS SERIES
/1S TEST (A+R)=A = B
w2539 744000 AHMATS cLL
w2531 2n3023 LAC SUMPOS
22532 3In3n17 ADD ANFG
w2533 543020 SAD RPNS
32534 6A2540 JMP , +4
#2535 740040 F4n7 HLT
Nr536 203020 LAC RPNS
A2537 740040 HLT .
w2549 741400 OFLLCHS SZL /CAN OVERFLOW SNL IF A+ OVERFLOW
w2541 740040 F408 HLT /ILLFGAL LINK
12542 762530 LAW ABMATS /MAKE JMP FOR SCOPE
/
/SIXTH TeST IN THIS SERIFS
/1S TEST (R=-A)=B =z =-A
872543 744000 HMAMRT cLL
#7544 2p3n24 LAC HMASUM
372545 3n3e21 ADD RNFEG
47546 543017 SAD ANEG
#2547 612553 JMP , +4
12559 740040 F409 HLT
47551 2A3A17 LAC ANEG
no552 740040 HLT
87553 741490 NFLCK6 SZL /CAN NOT OVERFLOW
27554 740040 F410 HLT
N2555 762543 LAW BMAMRT /MAKE JMP FOR SCOPF
/
/SFVFNTH TFST IN THIS SERIES
/1S (=A=R)+A 2z =R
17556 744700 MARPAT cLL
N>557 203m20 LAC SUMNFG
"2560 3030116 ADN APNS
#2561 543721 SAD BNFG
a1y 6N256A JMP L +4
92563 740040 F4a11 HLT
N2564 203021 LAC ANFG
N2565 740040 HLT
n2566 741490 NFLCK7 S#t /CAN BF OVERFLOW IF A+R OVERFLOW THEN I
AP567 740040 Faq? HLT /1ILLFGAL LINK
w>570 762556 ILAW MARPAT /MAKE JUMP FOR SCOPE

JEJECT



HATSEXY

L

1871
w572
W 8723
N574
YA
N H76
Wen77
1o enn
Y]
A 6U2
AVHNI

A6 4
no6ins
o606
w607
A7614
nr6t11
A7612
w613
AY614
Ah15

PAGLE
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744700
213n2n
RYARYPYY
543014
622601
744040
20316
74400407
741400
74004
762571

7540v01
In3 1A
5437164
HAP2613
74074
203N A
7401140
741440
7400041
THDANA

ZETGHTH TEST OF THF SERIFES

/1S (A=)
AMEPRT

H413

NFf K8
F414

/

/9TH TEST
/NDW TEST
/

MAACPA

£ 415

OFLCK9
Fa16

+H = A

CLI

{ AT AMASUM
ADD RPOS
SaAN APAOS
UMP 44
HLT

LAC abNs
HLT

SEL

HLT

L AW AMIRPRT

nE SFRIES
AC = 777777 + A = A

CLLICLAICMA
ADD APNS
SAD aAPNS
\,MP "4
WL T

|l AC APNS
HLT

S#L

HLT

LAW MPBACPA
JEJECT

/CAN NOT OVERFLOW

/MAKF JMP FOR SCOPE

/SET AC = 777777
/+ A

/SHOULD = A
/TFST LINK
/FATLED RESULTS

/DISPLAY A
/CANNOT OVFRFLOW
/OVERFLOW FAILED L - 1
/MAKE JMP FOR SCNPE
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w2616
w2617
A?62
32621
w2622
42623
n2624
w2625
u2626
w2627
42630
w2631

w2632
32633
o634
w2635
w636
w2637
A2640
w2641
72642
V7643
ur644
n2645

o646

PAGE
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754001
3A3A16
Jnzn2n
3n3en17
5430220
602627
740040
203020
740040
741490
740040
762616

754001
303016
303020
303017
303017
543024
6A2644
740040
203024
740040
744400
743040
762632

/THE NEXT SERIES OF TESTS

/ARE ADD SFUUENCFS THE RESULTS

/0F WHICH HAVE ALREADY BEEN

/COMPUTEN AND VERIFIFD

/

/FIRST SFRIELS TESTS A+R 0K,

THEN (A+B)=-A = B

/SFt ARMATS FOR SHORTER TEST OR APLSRT OR MQ@ACPA

/NOW TRY A+B=A
cLL!

SERS?,

417

OFL CHY
F418

/

/HAVFE TESTFD B-A PREVIOUS
/SFE BMNSAT FOR SHORTER TEST

AD
ADD
ADD
SAN
JMP
HLT
LAC
HLT
S#l
HLT
lLAW

= B
CLAICMA
APNOS
RPNS
ANF G
APNS
Y

RPNS

SERSM

/NOW TRY A+B-A=-A =z B-A
CLLICLAICMA

SERS?2

F419

NFLCH2
F420

ADD
ADD
ADD
ADD
SAD
JMP
HLT
1.AC
HLT
SNL
HLT
LAW

APNS
HPNS
ANEG
ANFG
RMASUM
L. +4

RMASUM

SERSQA?

LEJECT

/OR SNL IF A+B OVERFLOW
/LINK FAILURFE
/MAKE JMP FOR SCOPF

/0R SZL IF NO OVERFLOW

/MAKE JUMP FOR SCOPE
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Wn&47
Joena
0651
WD E6R2D
653
VP65 4
A685
vr 656
o657
N>660
w661
AC662
1663
Av664

A2665
w2666
N 667
nNr2e74
42671
e 672
673
A2674
Wr675%
676
W-677
w7049
A270n1
Wwr7e2
ADTNI

PAGE
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7540041
3M3M16
I3
33117
RURLEW
3IN3Ng1
543017
HADHKD
7400140
203117
740040
741400
740140
762647

7547231
303P16
3e3nzn
In3nt7
3317
333721
3r3np1
543127
61271
740740
203722
740040
741400
740040
762665

/HAVF TESTFI) (R=A)-B = -A PRFVIOUS
/StE BMaMBT FOR SHORTER TEST
/NOW TRY A+B=A=A~B = =A
SERSMY CLLICLAICMA
ADD APNS
AUN RPNS
AUl ANFG
ADD ANFG
AN KBNFG
SAN ANFG
JMP -+ 4
F421 HLT
L AT ANEG
HLT
NFLCHY S#L /SNL IF A+R QVFRFLOW
Fanp HLT /OVERFLOW FAILED
LLAW SERSAZ /MAKE JMP FQR SCOPF
/
/HAVE TEST =A=R NQW TRY A+B-A-A-B-R = -A-B
/SEE MAPLMR FOR SHORTER TEST
SERSM4 rcLl tCLAYCMA
AUD APNS
ADD RPNS
AU ANFOG
ADD ANFG
AN RNFG
AD RNFG
SAl SYMNFG
JMP L+ 4
F423 HLT
LAC SUMNFG
HLT
NFlL CH4 SEL /SNL IF A+B OVFRFLOW
E404 HLT /OVERFLOW FAILED OR LINK FAILED
| AW SERSR4 /MAKF JMP FOR SCOPE LOOP
JEJERT
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#2704
#2705
#2706
w2707
22718
2711
#2712
#2713
02714
42715
#2716
w2717
02720
#2721
02772
2723

w2724
42725
ur726
82727
82730
w2731
w2732
272733
82734
82735
w2736
o737
ur749
n2741
42742

#2743

2744

PAGE
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754001
303016
In3nzn
3n3zngy
3N3N17
3a3n21
Jn3nz1
3a3nie
543021
6A2721
740749
2n3021
740040
740400
7400407
762704

754001
3n3nie
3n3n20
3n3N17
303017
3a3N21
3037221
ININg6
3IN3A16
543725
602742
7400740
203025
740040
741400
7407040
762724

/HAVF TESTFD (=A=B)+A = =B NOW AOB-A A-B=B+A 3 -B
/USE MABPAT FOR SHORTER TEST
SERSAS CLLICLAICMA

ADD
ADD
ADD
ADD
ADD
ADD
ADD
SAD
JMP
F425 HLT
LAC
HLT
NFLCHS SNL
F476 HLT
LAW
/

APOS
RPOS
ANFG
ANEG
RNEG
BNFG
APNS
RNFG
o *4

RNEG
/0R SZL IF A+B 00 NOT OVERFLOW

/LINK OR OVERFLOW FAILED
SERS@A5 /MAKE JMP FGOR SCOPF

/HAVE DONE =-BR+A PREVIOUSLY

/NOW DO A+R-A-

A-R-BesAsA = =Hep

/USE AMNSBT FOR SHORTER TEST
SERS™6 CLLICLAICMA

ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
SAD
JMP
E427 HLT
LAC
HLT
NFLCHG S#i
F428 HLT
LAW

APNS
RPNS
ANEG
ANEG
RNFG
BNFG
APOS
APNS
AMRSUM
4

AMRSUM
/OR SNL IF A+B OVERFLOW

/OVERFLOW OR LINK FAILED
SERSQ6 -/MAKE JMP FOR SCOPE

JEJECT
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w2745
nr746
1747
(I3 ALY
no7%1
w7182
w2753
AnT754
Ny 78%
2756
w757
w760
s 761
o762
A763
w: 764
w765
n=766

we7m7
bwe770
w2771
vwr772
A-773
w774
v277%
we776
6-777
A dd
AN
23R
NINN3
WINN4
W2Pns
WXAR6
neny
A2A10

PAGE
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754741
3n3rth
3n3azn
3n3mg7
303117
3n3A2q
3n3n21
In3eia
303116
In3n2n
543716
6RA2764
740040
203716
74004m
7402490
740740
762745

443027
63111
203116
Na3r2n
203221
vwa3ng17
740401
Wa3n16
2037220
748041
843421
203024
Bwapn1n
203028
Wa3np4
20N 1u
ERIZA
612454

/HAVFE NDUNE (-B+A)+RB PRFVIOUSLY
/NOW DO A+B-A-A-B-B+A+A+8
/USE AMHPRT FQOR SHORTER FST
CLLICLAICMA

SERSK7

F429

NOFLCH7
Fazn

/

ADD
ADN
ADD
ADD
ADD
ADD
ADD
ADD
ADD
SAD
JMP
HLT
LAC
HLT
SNI

HLT
I_AW

APNS
RPNS
ANEG
ANFG
BRNFG
RNFG
APNS
APNS
KPNS
APOS
Y

APDS

SERSA7

/AFTEFR OUNE PASS

/MAKF ALL

/
COMCHG

B CONSTANTS A
/AND MAKF ALL A NONSTANTS R

1§#
JMP
lLAC
NAC
L AC
nac
CMA
NAC
I.AC
rMA
nac
ILAC
NAC
LAC
NAC
LAC
nac
JMP

PASS?
CKI.P
APNS
rRPNOS
RNFG
ANFG

APNS
RPNS

RNFG
RMASUM
14
AMISUM
RMASUM
19
AMISUM
API.SRT

LEJECT

/OR S

71

IF A+B NOT OVERFLOW

/LINK OR OVERFLOW FAILED

/MAKE JMP FOR SCOPE LOOP

/2ND PASS
/YES DONF 2ND

/A

/1S NUW B

/BNEG
/1S A

/R IS

/ANEG
/18

/8=A

NEG

A

NFG

/A-B
/1S NOW A=-B

/1S NOW A-R
/OVERFLOW SERUP
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11

S NIN2

Ain13
wR14
wila1s

A3016
n3g17
KRR
V3R21
UKL Y]
21023
V3024
n3a25

nraz6

PAGE
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447630%
602362
176107
176126
6n3N3N

[ddiid 14
(A 1ddd
vhgren
angean
Angagn
anaven
a0gran
neanan

aaaranm

CKLP

/

/

APOS
ANEG
HPOS
RNFG
SUMNFG
SyMPNS
RMASUM
AMRSHIM
/
MGKBIT

I1S7 WORKZ
JMP RANADD
JMS GENRAN
JMS CKNO

JMP ADFDON

TS TS

JEJECT

/A

/=A

/B

/=B
/=A+(=R)
/A+B

/84 (=A)
/A (~B)

/CHECK DONF LODPING
/LO0P
/GFT NO,

FOR NFXT | GOP
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/GET A RANNOM NUMBFR AND ITS 1'S COMPLFMENT
JEACH RIT WIIL HAVF A @ IN ONE OF THF TWO NUMBERS
/MAKF THF o RIT = ¢ AND ADD THE NUMBERS ROTH WAYS
/ETRST AND 1S THF (AC) IS THE ALTEREND ¢ = 1
/SECOND ADD IS THE (MB) 1S THE ALTFRFD ¢ = 1
/THE RFSULT OF BnTH ADDS SHOULD = THE ALTEREN RIT = 1
/

WRAY 196102 ADFDON JMS GEMRAN /GET RANDOM NUMBER
WIR3q Pa3n1k NAC APNS /SAVF 1T
2R3 740001 nMA /MAKF ONFS COMPLFMENT
VEUEE! nN43n17 NAC ANFG /7AND SAVE IT
/
/THE FIRST gIT T Reg ALTFRFD IS @ THEN CONTINUF TO 17
PRY Y 207554 LAC K40pK
nwrpzs W4a3N6 DAL MSKBIT
/
/SFT UP NeXT BIT To TEST - ALTERED NUMRER GOES TO RPNS
W3P36 2037164 KISETU LAC APNS
VKURYS 503106 AND MSKgIT
Arpap 740207 SZA /DOES APOS BIT = @
JlRaq 6A325N JMP MONNFG /NO ALTER ANFG
AY42 2030164 | AC APNS
winas 243026 XOR MSKBIT
VY YY] a3 NAC RPDS /MODIFIED NUMBER GOES TO APOS
uxaas 203117 LAC ANFG
Nxpa6 PERYPR NAC RNFG /UNMOD NUMBER GOFS TO RNFG
napa7 6M3155 JMP RITTSH
/
/THE ONES CQOMP NI/MRER HAS THF @ RIT MODIFY 1IT
PRULY 203717 MOONF G LAC ANFG
w5 2437126 XOR MSKBIT
KLY na3n20 NAC RPNS /MOD NUMBER TO BPOS
nigs3 2N3N1 6k LAC APNS
wIns4 Na3021 NAC RNFG /UNMND NUMBER TO BNEG
/
/COMPLEMENTEN RIT YEST1 (AC) = MODIFIED NUMBFR AT ADD
' /
NIQ%S5 744200 RITTSY rLL
AXP56 203722 L AC RPNS /GET MODIFIED NUMBER
N5 7 IN3N21 ADD RNFG /ADD UNMODIFIED
PRY1Y) 543726 SAN MSKBIT /RESULT SHOULD = BIT CHANGED
NP6l 6M3IN65H JMP L 44 :
NiPe? 740040 F4a31 HLT /DISPLAY INCORRECT RESULTS
nige3s 2NIN26 LAC MSKHTT
NZP64 740040 HLT /DISPLAY BIT ALTERFD AND EXP
AXY6S 741400 NFLCHB S#l /NO OVERFLOW
nip66 740040 Fq32 HLT /OVERFLOW NOT ALLOWED
nipe67 763055 ILAW RITTS1 /JMAKE JMP FOR SCOPF LOOP

LEJERT
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312070
w71
wra7e
we73
W3N74
V3875
wxa76
w377
ni100
wriel
w2102

nii1a3
w3104
w315
Wx1n6
azr107

w3110
w111
¥x112
83113
¥i114
w3115
w3116
w3117

PAGE
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744700
203721
3n3n2n
543026
603100
7403040
203026
7400407
741400
740040
763070

203026
7440420
Ra3N26
740290
6A3N3A

447634
6AININ
106102
116126
754734
742012
741100
6N2362

/COMP RIT TEST 2 (MB)
/

- RITTS2 CLL

LAC BNFG
ADD RpPNS
SAD MSKgIT
JMP  , +4
Fa33 HLY
LAC MSKBIT
HLTY
NFLCH9 SEL
F434 HLT
LAW RITTS2

MONIFIED NUMBER AT ADD

/GET UNMODIFIED NUMBFR
/ADD MODIFIED
/RESULT SHOULD = BIT CHANGED
/0K
/DISPLAY INCORRECT RESULTS

/DISPLAY BIT ALTERFD AND EXP
/SHOULD NOT OVERFLOMW

/MAKE JMP FOR SCOPE LOOP

/
/POSTTION MASK BIT OVER 1 PLACE

/1F 17 HAS BFEN DOONE CONTINUE

/
LAC MSKBIT
RCR
NAC MSKBIT
SZA
JMP RISETU
/

/END OF TEST SEQUENCF
/
1S7 WORK3
JMP ADFDON
JMS GENRAN
JMS CKNO
LAS
RTL
SPA
JMP RANADD
LEOT

/GET LAST
/POSTTION

/SAVE
/DONE ALL BITS

/D0 FOR NEXT BIT

/CHECK DONE LOOPING
/LOOP
/GET NO, FNOR NEXT LOOP

/CHECK FOR CONTINUOUS LOOP
/CK ACS ?

/LOOP



BASEXY

AR120
w121
ne1o9?
w123

AT124
ne125
Wi126

Ax127
Ax130
w131

wI132
w3133
2134
2135

N2136
nWe137
n&149
w141
A3142

N2143
Wx144
nx145
MX146

w7147
wr1%50
Ar1651
X162

PEPLK;
W<154
w2155
3156
w2167

PAGE
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2775 31
547531
74100
744040

207531
547573
744M40

207-7%
547% 31
740140

207573
547573
741090
7441407

7587904
347531
547531
741090
74007402

750209
347531
547573
740040

750000
347573
547531
740241

750000
347573
547%73
7410090
74040

/PNP-9 HASIC EXERCISFR -

/TFST
/
SANAC

F435
/

F436

Faz7

F438

/SAD,

Fa39

Faap

Fa4

K442

SAD

TAD

LAC K@
SAD k¥
SKkF

HALT

| AC k@
SAD k7%
HALT

| AC K78
SAD Ky
HAL T

LAC K75
SAD K78
SKP
HALT

cLA
TAD k@
SAD kun
SKP
HALT

CLA
TAD K@
SAD k7§
HALT

CLA

TAN K78
SAD k¢
HALT

CLA

TAN K79
SAD k7S
SKP
HALT

JEJERT

TAPF 4

/AC = @

/7ERRNR,
/AC = @

/ERROR,

SAD

SAD

/JAC = 1°'§

/ERRNK,

SAD

/AC = {'§

/ERROR,

/ERROK,

/AC = 0

/ERROR,

/JAC = 9

/ERRNR,

/AC = @

/ERROR.

SAD

SAD

SAD

SAD

SAD

K@ SKIPPFD

K7S FAILFD To SklIpP

Ko FAILED TO SKIP

K7S SKIPPED

K@ SKIPPFD

k7S FAILED Tn SKIP

K@ FAILED TQ SKIP

K7S SKIPPED



FASE XY PAGE &7

tere
/SFQUENTTAL SAD
/
A1 60 207531 LAC K@ /AC = @
w1614 547573 SAD K78
AL A2 760201 LAW 1 /760011
D163 547573 SAN K7S
w164 768202 L AW 2 7768402
A165 547573 SAN K78
AL1R6 768104 LAW 4 /760014
wi1A7 547573 SAN K7S
178 760014 AW 1% /776801¢
w171 547573 SAD K7S
w172 760020 LAW 20 /76040120
W173 547573 SAN K7S
AX174 76AN4M LAW 4@ /7760140
A%175 744200 SZA
2176 748040 F4a43 HALT /ERROR, AC NT @. CONTENTS OF
/AC = LAST SAD THAT FAILFO
/
/TEST SAD, SKP SERIES
/
w177 758700 -CLA /AC = @
2200 547572 SAD k7S
AL2n 7607201 LAW 1 /760001
NL202 741000 SKP
VR0 3 760va2 LAW 2 /760002
NP4 547574% SAh K78 ~
AX205 76004 LAW 4 /760004
W20 741000 SKP
AR 7693117 AW 10 /760n1p
nizg1e 54757 SADN K7% ¢
AX211 76A720 LAW 74 /7600207
We212 741100 SKP
AZ213 7601401 LAW 4§ /760046
A214 74u2p2 SEA -
D215 74040 K444 HALT ZERROR, AC NOT @, CONTSNTS
/0F AC = LAST SAD OR SKP
/
Vi216 447634 S1SF WORK3 /CHECK DONE LOOPING
ni217 6A3127 JAP SaAnaAC /LO0P
AR221U 176102 JMS GEMRAN /GET NO, FOR NEXT LOOP
A*221 1726126 JMS rKNO
/

JEJECT



TASE XY PACE 58

tere
/TEST NhéM
/ .
ARD2Y 20765 NaMAC LAC KHALT /AC = 740040
Wx223 151111 NéM 11111 /ADDR 1111 OPF 21111
w1204 11111 1AC 11111
NP2 7402040 S#A
FEPET 74 4n F44% HALT JERROR, D2M FAILED AT 1111
: /O0R 721111
/
A9 7 PO, LAC KHALT /AC = 740040
We239 152222 NegM 927222
A423 212727 LAC 12222
ERPEP) 7490200 S4A
AT233 740140 Fqa6 HALT JERROR, NzM FATLED AT 1222 OR
/02222
/ .
N4P34 2N7E5R 1LAC KHALT /AC = 740040
Ne235 153333 NzM 133433
NP6 213333 LAC 13333
NIR37 7422 AN G4A
nx244 7487041 Fq47 HALT /ERROR., DZM FAILED AT 13333 OR
/3333 '
/
N2241 207654 ILAC KHALT /AC = 740049
14247 154444 N#M 14444
N2243 214444 LAC 14444
nepa4 74020 S£A
PEPY L 7400140 F448 HALT /ERROR, DZM FAILED AT 14444
JOR M4444
/
w3246 207650 LAC KHALT /AC = 740040
w247 155555 N#ZM 15555
nea50 215555 LAC 15555
W51 749200 SZA
nr252 740740 F449 HALT /ERROR, DZM FAILED AT 15555
/0R 755585
/
W2263 207650 LAC KHALT /AC = 740049
AZ254 156666 N#&M.- 16666
AEP65 216666 LAC 16666
ni256 749200 SEA
nz287 740440 F4%0 HALT /ERROR, DZM FAILED AT 16666
/O0R M6666
/
w226y PPTASH | AC KHALT /AC = 740040
2261 187777 NEM 17777
94262 217777 LAC 17777
A2I263 74429 SZA
W2264 743040 £451 HAL'T /JERROR, N2ZM FATLED AT 17777
/OR #7777

LEJECT



HASEX9

tere

-A3265

A3266
w2267
wiz7e
w3274

wi272
33273
a3274
w3275
03276

w2277
wx3ee
033Nt
B33N2
AINI

ax3ng
¥33ns
V3306
wa3nz
w3310
311
N3312
Nx313
N3314
w3315
V3316

13317
w320
¥2321
w3322
¥r323
2324
w2325
43326

PAGE
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207650
15252%
212525
740200
740040

207650
155252
215252
740200
740040

207573
157777
740001
740870
740740

754731
307573
157777
740701
740200
740040
741400
740040
217777
740200
7403040

207573
152525
1552652
157777
150180
740201
7507200
740040

LAC
. NEM
LAC
SZA

Fa%2 HALT

LAC

NZM

LLAC

SZA
F 453 HALT
/

/
/TEST AC AFTFR A DZM

/
LAC
NEM
CMA
SEZA
F454 HALT
/ -
//TEST AC, LIN
/

KHALT
12525
12525

KHALT
15252
15252

K75
17777

K, ADR,

/0R M2525

CLA!CMAICLL

ALD
DZm
CMA
SZA
£ 455 HALT
SEL
F456 HALT
LAC
SZA
Fa4s7 HALT
/
/

/SFQUENTTIAL D2

/
LAC
NémM
DM
DEM
n#gM
CMA
CLAY

F458 HALT

JEJE

K7S
17777

17777

M

K7S

12525
15252
17777
14290

SZA

cT

/AC = 7400490

/ERROR, D2ZM FAILED AT 12525

/AC = 740048

/ERROR, D0ZM FAILEN AT 15252 OR P5252

/AC = 777777

/ERROR, AC CHANGED AFTER A DZM

17777 OR 87777 AFTER A D2ZM

/AC = 1'S, LINK = @

/ERROR, AC NOT 1'S AFTER A D2ZM

/ERROR, LINK NOT @

/ERROR, DM FAILED AT 177777 OR 087777

/AC

"
—
192

/AC = D

/ERROR, AC NOT 1'S AFTER
/0ZM SFRIES



HASEXQ

terte

nr3o7
wr3zn
w33y
w1332
Nr333
7334

N335
81336
w337
Ar3ay

W3341
w3342
"1343
#1344
#1345

w1346
w2347
42350
43361
ni1352

V1353
Wi3s4
d1355
IRRLYS
Wr3s7

w3360
W36
We362
nr3e63
W1364

PRELL
W2366
Ax367
N2374
nx371

PAGE
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382525
355252
357777
359200
740200
740140

447634
623727
106107
126126

207574
51111
551111
74100
740740

207575
452227
552222
7410040
740040

207574
753333
5563333
741000
74002407

2R7%577
n54444
554444
741000
740740

207/
W5555%
555556
741000
740740

F459

/

/

/TFST DAC
/

NACAC

F460

Fa61

F462

F463

t464

TAND 12525
TAD 15752
TAN 17777
TAD 140QQ
SZA
HALT

[S7 WORK3
JMP N#MAC
JMS GEMRAN
JMS CKNO

LAC K54S
NAC 11111
SAD 11111
SKP
HALT

LAC KPS
DAC 12722
SAND 12227
SKP
HALT

LAC K135
NAC 13333
SAN 13333
SKP
HALT

LAC K14S
NAC 14444
SAD 14444
SKP
HALT

LAC K1%S
NAC 15555
SAD 15556
SKP
HALT

JEJECT

/ERROR | n#M FAILFD

/CHECK DONE LOOPING
/L00P
/GET NO, FOR NFXT LOOP

/AC = 11111

/ERRDR, DAC ADR CONTFNTS NOT EQUAL
/T0 AC, DAC FAILED
/AC = 122222

/ERROR, 122222 OR 722222 CONTENTS
/NOT = TO AC, ODAC FAILLED
/AC = 13333

JERROR., 13333 OR 83333 CONTENTS
/NOT = TO AC DAC FAILED
JAC = 14444

/FRROR. 14444 NR 83333 CONTENTS
/NOT = TO AC, DAC FAILED
/AC = 15555

/ERROR,
/NO = AC,

15555 OR 25555 CONTENTS
DAC FAILED



HASEX9

tere

a3372
#3373
U374
w3375
w376

¥3377
Q7400
n3401
wlr4m2
4403

N3404
w405
w3406
a2407
wl410

B3411
412
nrx413
B2414
U415

w2416
w2417
#2420
93401
2422
#3423
#3424
83425
23426
22427
02430
¥3431
Vw2432
X433
02434
V3435
P1436
w2437

2440
V441
03442
12443

61

207601
A56666
556666
741000
740040

207607
057777
557777
741000
740040

207605
52525
552525
741000
740040

207606
¥65252
555252
741000
740040

7440790
20757% L
852525
055252
057777
251040
51111
740001
758200
740040
312525
315257
317777
311000
311111
7400701
740200
740040

447634
603341
106102
106126

F465

F466

E467

F468

/
/

LAC K16S
DAC 16666
SAD 16666
SKP
HALT

LAC K178
NAC 17777
SAD 17777
SKP
HALT

lLAC K210
NAC 12525
SAD 12525
SKP
HALT

LAC K191

DAC 15252
SAD 15252
SKP

HALT

/SFQUENTTAL DAC

/

F469

F4a70

cLL

LLAC K7S
DAC 12525
NAC 1527252
NAC 17777
NAC 11790
NDAC 11111
CMA
CLAISZA
HALT

ADD 12525
ADD 15252
ADD 17777
ADD 11790
ADD 11111
CMA

SZA

HALT

ISZ WORK3
JMP DACAC
JMS GEMRAN
JMS CKNO
JEJECT

/AC = 166666

/E.RROR, 16666 OR A666A5 CONTENTS
/NOT = AC, DAC FAILED

/AC = 17777

/JERROR, 17777 OR @7777 CONTENTS
/NOT = AC, DAC FAILFD

/AC = 252525

/ERROR, 12525 OR 02525 CONTENTS
/AC = AC, DAC FAILED

/AC = 525252

/ERROR, 15252 OR 85252 CONTENTS
/NOT = AC, DAC FAILED

/L = 0

/AC = 1'S

JAC = @

/ERRNR, AC NOT 1'S AFTER DAC SERIES
/ONES i

/0ONES

/0ONES

/0NES

/0ONES

/AC = @

/ERROR, DAC FAILED, ONE OR MORE
/ADDRESSES NOT ONES

/CHECK DONE LOOPING

/L00P

/GET NO, FOR NEXT LOOP



SANEXY PACE A2

tete
/TEST 14d
/

n1444 2075 34 I1S7AC LAC K@ /AC = @

nrq45 nSR1ar NAC 1W14a

1446 450100 [S7 1v100

niq447 751701 SKP!ICLAICMA

ni4%9 7401040 Fa471 HALT SJERROR, 1S# SKIPPFD

BEY LYY 507537 AND K1q /AC = 1

V345 55@41n4A SAD 14190

Wi483 741090 SKP

hni4h4 7400740 477 HALT /ERROR, 14400 OR M8107 NOT 14
/1S2 FAILED

W4R5 207627 LAC M4:¢K /AC & 377777

R LY ) LY/ RN 1Y NAC 14100

N21487 450141 IS/ 10100

W46 7517201 SKPICLAICMA

Aa461 740040 F473 HALT JERROK, 1Sz SKIPPFD

A4k CURALY AND K479K

AT463 554100 SAD 10100

w464 741700 SKP

V3465 740040 F474 HALT /ERROR, 171728 OR PV103 NUT 400000
/1S2 FAILED

A2466 207621 LAC My /AC = 777776

N24AK7 A591 00 NAC 10140

nwi47a 450144 1S7 1p140

Wr471 7510401 SKPICLAICMA

W47 740040 t47% HALT /ERROR, ISz SKIPPED

w1473 5MN7573 AND K78

474 554140 SAN 14190

Ar47% 74100 ) SKP

w476 740040 E476 HALT /ERROR, 14100 OR P@100 NOT 7277777
/182 FAILED

n2477 20107621 | AC M1 /AC = 777776

NTSPN hn87777 DAC 12777

PRI 457777 1S# 17777

w2sn? 75101 SKP1CLAICMA

A15A3 740040 477 HALT /ERROR, 1Sz SKIPPED

w504 5075732 ANDY K7S

A2B05 557777 SAN 17777

HIBNE 741490 SKP .

HWrIH7 740740 F478 HALT /ERROR, 1777 OR @7777 NOT 777777
/1S# FAILED

w3514 207627 LAC M4¢gK /AC = 377777

AH11 nWs72777 NAC 17777

W51 457777 157 17777

1x513 751201 SKPICLATCOMA

V1514 74440 F479 HALT /ERROR, [Sz SKIPPED

11545 507564 AND K 429K

A2516 557777 SAN 17777

w1517 7440200 SKP

JEJECT



HASEX9

teee

03520

n2521
w3522
V3523
¥li524
¥x525
83526
w3527
X530
¥3531

03532
03533
43534
Ax535
83536
W3537
03540
A3541

Ax542
81543
23544
43545
#2546
v3547
1550
¥3551

32562
41553
W554
n1555
w556
ar557
Ur560

U561

N2562
uils563
#3564
3565
V566
w567
vWis570
w2571

PAGE
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740040

207531
ws7777
457777
751001
740040
507532
557777
741000
740040

750000
247573
51111
451111
746040
211111
740200
740040

750000
247573
052727
452222
740040
212222
740200
740040

750000
247573
N53333
453333
740740
213333
7408209
740040

750000
247571
¥54444
454444
740040
214444
740200
743040

F4Rp

Fan1

F4H2

F4R3

F4aB4

E4R5

FaH6

E487

F4RY

E4R9

F400

HALT

LAC K@
NAC 37777
1S¢ 17777

SKP!CLAICMA

HALT

AND K1
SAD 17777
SKP

HALT

CLA

X0R K7S
DAC 11111
1S7 11111
HALT

LAC 11111
S£A

HALT

CLA

XOR K7S
NAC 12222
1S¢ 12222
HALT

LAC 12722
SZA

HALT

CLA

XOR K78
NAC 13333
IS7 13333
HALT

LAC 13333
SEA

HALT

CLA

XUR K7§
DAC 14444

. 152 14444

HALT

LAC 14444
S¢A

HALT

JEJECT

JERROR, 17777 OR 8777 NTOT 4A2000
/1S2 FAILED

/ERROR, 1SZ SKIPPED

/ERROR, 17777 OR 87777 NOT 1
/1S2 FAILED

/AC = @

/AC = 1'S

/ERROR, 1SZ FAILED TO SKIP

/JERROR, 11111 OR @1111 NOT @
/1S3 FAILED

/JAC = @

/AC = 1'S

/ERROR, IS2 FAILED TO SKIP
/ERRDR, 12222 NR 8?2222 NOT ©
/1S2 FAILED

/AC = 1'S

/ERROR, 1S2 DID NOT SKIP
/ERROR, 13333 OR ©83333 NOT ¥
/1S2 FAILED

/AC = 1°'S

/ERROR, 1SZ DID NOT SKIP

/ERROR, 14444 OR D4444 NOT @
/1SZ FAILED



FASEXY

tete

win72
- WA
ALST 4
V575
Mih76
new77
Wi6nY
wiem]

RIS
Bi6N3
nwipNg
605
W66
NX6R7
W2610
Vik11

wih1?2
nre1s
M3i614
N H
ALH16
Ni617
MExe2p
AR621

Ni6722
NZHP I
Ni624
ALHDH
NI626
A26?7
N463N

Nr631

NHI?
MNi633
M*h34
N2635
W h36
AZ6RT
ERYYY)
Ar641

PAGE
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750840
247573
55555
455555
740040
215555
740200
7400740

754000
247573
N56666
456A 66
7400040
216664
740240
Tanngn

750000
247573
057777
457777
740040
217777
740200
740140

750000
247573
#52525
482525
740040
212525
740220

741740

750 ae
247573
55252
455057
740144
215252
740240
740740

F491

F402

F403

F494

F495

£496

F407

F4u8

F499

F500

CLA

YOR K7¢
NAC 15555
IS7 154-5%
HAl T

| AC 15555
SEA

HALT

CLA

XQr K79
A 16666
]S7 16666
HALT

LLAC 16K/66
SEA

HAI'T

CLA

XUR K78
NAC 17777
157 17777
HALT

LAC 17777
SZa

HALT

cLA
XOR K74
DAC 12525
1S# 12525
HALT

LA 12525
SEA

HALT

CLA

XUR K78
NAC 15252
157 152652
HALT

L A 15752
SAA

HAL T

JEJECT

/AC = 1'S

/ERRNR, |SZ pIp NOT SK]P
/ERROKR, 15555 QR 95555 NOT @
/1S2 FAILED

/AC = 1'S

/ERROR, 1SZ pID NOT SK|P
JERROR, 16666 0OR N6666 NOT @
/1S2 FAlLLLED

/AC = 1'S

JERROK, ISZ DID NOT SKIP
JERROR, 17777 GR @7777 NOT #
/IS? FAILED

/AC = 1°'S

/ERRNR, 1S# DID NOT SKI]P

/FRROR, 12525 0OR #2525 NOT @
/1S# FAILED

/AC = 1°'S

/ERROR, 1SZ2 DID NOT SKIP

/FRRNR, 15252 OR #5252 NOT @
/1S2 FAILED



HASEXY

tete

Nx642
3643
A2644
w645
¥3646
01647
nr6%50
NT651
U652
VT68I
Wr654
w655
w2656
w2657
a%660
w3661
BR662
w663
W2664
w3665
W3666
3667
a3670
Ar671

02672
#3673
13674
¥2675
2676
2677
Wz700

wx701

w702
42703
w704
4r7n5
BwlI706
w2707
vx710
3711
w712
wx713
¥l714
wr715
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2075782
525285
550252
857777
151009
250100
452525
741000
455257
741000
457777
741700
451700
741000
450100
740040
312525
315252
317777
311000
310100
740001
740280
7400240

20762 b
#52525
#55252
257777
51030
¥50100
452525
455252
457777
451000
450100
758000
31252%
315252
317777
311700
310100
247558 4
740200
740740

.

/TFST 1§8%,
/

Fsmq

Esm2
/
/

/SEQUENTTAL

/

Fsa3

SKP

LAC
NAC
NAC
NAC
DAC
DAC
1S7
SKP
1S#
SKP
1Sz 17777
SKP

ISz 11v@n
SKP

1Sz

HALT
ADD 12526
ADD 15252
ADD 17777
ADD 11700
ADD 12100
CMA

SZA

HALT

K75
12525
15252
17777
11709
10100
12525

15252

14100

IS7,

L AC
NAC
NAC
DAC

M4 29K
12525
15752
17777
DAC 11790
NAC 14100
IS7 12525
1S7 15252
187 17777
IS7 111920
187 10149
CLA
ADD
ADD
ADD
ADD
ADD
XOF
SZA
HALT
LEJECT

12525
15252
17777
11400
14100
K412k

NO=-SKIP

/AC = 'S
/12525 OR
/15252 OR
/17777 OR
/110840 OR
/17170 OR

/ERROR,

/ERRNR,

/AC =
/0R
/0R
/0R
/0R
/0R

n2525
75252
a7777
n1209
AN109

/AC = @

/RESULT =

/ERROR,

n2525
n5252
77717
n10ep
20109

ALL ADRS,

377777

NOT @2

400002

ALL ADDRS.

NOT

1Sz DID NOT SKIP

497000



RASEXY

tete

3716
Wx747
Mi720
wa7o1
waz22
w1723

N2724
W3725
Ax726
yr727
n2730
w1731

83732
w1733
N3734
w2735
w3736
ar737
w1749

42741
w742
n3743
Bl744

PAGE
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2N7573
We5252
4552592
741200
741000
744040

207573
055252
741000
748000
455257
740040

207531
55252
7410740
740700
455252
741200
740040

447634
613444
176102
106126

/TFST [S7-SKP, SKIP
/
LAC K7S
NAC 15752
[S# 15252
SKP
SKP
F5n4 HALT
/
/TFST SKP-1S#, SKIp
/
LAC K78
NAC 15752
SKP
NQP
1S 15252
£5n5 HALT
/
/TFST SKP-]1S#, NOSKIP
/
LAC K»
NAC 15252
SKP
NOP
1S? 15252
SKP
E506 HALT
1S7 WORK3
JMP [S7AC
JMS GENRAN
JMS CKNO
LEJECT

/AC = 1'S

/ERROR,

/AC = 17S

/ERRNOR,

/AC = @

/ERROR,

/CHECK DONE LOOPING

/L00OP
/GET NO,

1Sz=SKIP DID NOT SKIP

SKP-1SZ DID NOT SKIP

SKP-1Sz SKIPPED

FOR NEXT LOOP



HASEXS

tere

¥r745
w2746
w3747
w3750
vi761
Ar7s82
w1753
UW37%4
A755
w2756
Ur7%7
nx760
3761
V3762
w763
U764
B¥X765

A3766

w2767
w2770
w3771
w772
Br773
nr774
wr775
42776
777
44000
nwapnr1

wape2
haga3
42004

34005
brpRe6
wagaz
wap10
44011
wap12
4413
nap14
vwag15

416
nanq7
hwaga2e
A1021
Nap22
nap23
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207667
740200
740040
204130
B47667
203752
507556
740200
6M3761
207556
047630
603765
2075414
A47630
741000
147667
204130
Ne7630
447630
207630
546761
741000
6N3764
207667
740200
740040
204131
@43745
744700

207677
740200
740240

204132
247670
951111
611111
741080
147670
207671
740200
740040

204133
na7671
052222
612222
7417090
147671

/TEST JMP
/

507
INITAK

Fsm8

MONX

F509

RIMP

F510

RJUMP2

LAC JUMPRET
S2A

HALT

LAC JMPSEQ
NAC JMPRET
LAC ,

AND K10K
SZA

JMP  ,+4

L AC K10K
NAC RJCNT
JMP 48
LAC K2n
DAC RJCNT
SKP

NgM UMPRET
LAC JUMPSFQ
NAC# R.CNT
I1S# RJUCNT
| AC RJONT
SAD K17777
SKP

JMP =7
LAC JUMPRFT
S#A

HALT

LAC MON
DAC E5N7=2
NQP

LAC J111
SZA
HALT

LAC RJ111
NAC J111
NAC 11111
JMP 11111
SKP

nZM 111
LAC Jg»2
SZA

HALT

LAC RJ”22
NAC J222

NDAC 12227
JMP 12227
SKP

DM J222

JEJECT

/ERROR JMP ,-7, ,+4 DR ,+5 FAILED
/LOAD 4K WITH JUMP TO 22
/SFE IF IN UPPFR 4K NOW

/IN UPPER 4K
/LOWER 4K

/CLEAR ERROR TABLE

/STORE JMP 22
/INCR, ADDRESS

/JWILL = SAD @#7777 WHFN IN
/  UPPER 4K

/ERROR, JMPP,+4, ,+5 OR ,-7 FAILED
/PRESS CONTINUE TO DFTERMINE
/JMP FATLURE

/ERROR, RJMP OR JMP TO 11111
/0R A1111 FAILFD

/STORE JUMP ADDRESS IN TARLE
/IMP TO 11111 OR @1111
/CLEAR ERROR WORD TABLE

/ERROR, RJMP 0OR JUMP T0 12222
/0R #2222 FAILFD

/JMp 1222 OR 02222

/CLEAR ERROR TABLE



HANE X9

tere

nWAa24
wa@25
nwaaz26

nwapno7
wanzgy
wangy
nap2
WAaAz3
AAAz4

napzs
JaAze
napx?

wapRag
hepay
vapap
YT YK
wan4aq
nanas

wanas
hwapay
r.LY)

vansi
Haps2
Wenkw 3
ALY )
NAnRss
vadss

NaNs?
Rr YY)
Aanel

VaRe?
Wageyd
WaRdesq
Napes
ViRes
ALART
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207672
740200
74040

274134
V47672
53333
613333
741000
147672

20767%
740200
744040

274135
Na7673
¥54444
614444
7417200
147673

207674
74972041
7400740

2A4136
wa7674
955555
615555
741000
147674

2R7675
740200
7401402

204137
Nar67%
AS666K
616666
741000
147678

F511

RJUMP3

F512

RJMP 4
/

F513

RJMPSH

F514

R JMP&

LAC U333
S#A
HALT

LAC RJ333
DAC J333

DAC 13333
JHMP 13333
SKP

peEM y333

LAC J444
SZA
HALT

LAC RJA444
NAC J444

NAC 14444
JMP 14444
SKP

NgM J444

LAC J555
SZA
HALT

LAC RJ5S5
NAC J565
NAC 15555
JMP 155585
SKP

NgM J555

LAC J666
SZA
HALT

LAC RJX66
NAC J6K6
NAC 16666
JHP 16666
SKP

NZM J666

JEJECT

ZERRNR, RJMP NR JMP TO 13333
/0R #3333 FAILED

/JMP TO 13333 OR 03333

/CLEAR ERROR TAgLE

/ERROR, RJUMP OR JUMP T0D 14444
/0R @4444 FAILED

/JIMP T 14444 OR 04444

/CLEAR ERROR TABLE

JERROR. RJMP OR JMP TO 15555
/0R 45555 FAILED

/JMP T0 15555 OR 05555
/CLEAR ERROR TABLE

/7ERROR. RJUMP OR JUMP TOQ 16666
/0R 06666 FAILED

/JMP TO 16666 OR 06666

JCLEAR ERROR TABLE
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tety

Va7

S Map7y

nap72

34an73
Han74
aQ75
1ap76
nwanpv7
waq1e9

wa1e1
na1m2
haip3

natmq
na10s
Y4146
AaqLn7
ha110
vai111

va112
na113
14114

wa115
hwa116
wa117
we129
wa121
na122

na123
wa124
ne125
Wa126
44127

naj13p
na131
nn132
w4133
na134
#2135
na136
0we137
Na149
na14q
na142
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2076764
740200
7408040

2n4140
247676
057777
617777
741700
147674

207700
740290
740040

2041414
n47700
¥52525
612525
741700
147700

207677
749200
740140

274142
Wwa7677
855252
615252
7417200
147¢77

447634
6A40p?
106102
176126
6714143

62QA7A
6240 )2
6N40 12
640223
6741134
6724045
6P4054
Y XXX
604100
604111
604122

F515

RUMP?

F516

RJUMPH

£517

RJUMPQ

/

/
JMPSFQ
Mon
RJ111
RJ227
RJ333
FJaqa
RJ%55
RIBEA
RJ777
RJ252
RJG2%

LAC
SEA

HALT

LAC
NAC
NAC
JMP
SKP
ngM

LAC
SZA

HALT

LAC
NAC
NAC
JMP
SKP
NaM

LAC
SZA

HALT

LAC
DAC
DAC
JMP
SKP
NM

157
JmMp
JIMS
JMS
JMP

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

Jd777

RJ777
J777

17777
17777

J777

J252

RJ?252
J2s2

12525
12525

Jes2

J525

RJ525
J525

15252
15252

J525

WORK3
MONX+1
GENRAN
CKNQ
TSCAL

SEAQUFN
MONX+1
RJUMP1
RJMP?
RUMPZ
RJUMP4
RJMPS
RJIMP6
RUMP7
RJMP8
RIMPY

JEJECT

/ERROR, RJMP OR JMP TO
/0R 7777 FAILFD

/JMP TO 17777 OR 07777

/CLEAR ERROR TABLE

/ERROR., RJMP OR MP TO
/0R 72525 FAILED

/JMP TO 12525 NR #2525

/CLEAR ERROR TABLE

/ERROR. RJMP OR JMP TO
/0R »5252 FAILED

/JMP T0 15252 OR 95252
/CLEAR ERROR TABLE
/CHECK DONE LOOPING
/LOOP
/GET NO, FOR

/TEST CAL

/JMP CONSTANTS, THESE ARE MONIFIFD WHEN IN HI 4K

17777

12525

15262

NEXT LOOP
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Waq43
V4144
hnaq145
naq146
Aag47
Vna1509
Na151
Wwa1s2
w4153
na154
Vw4155
Ha156
Naqsx7
aa160
vag61
Ba162
Wa163
Na164
Na3165
Wa1k6

hna167
na170
wa171
wa172
0wa173
na174
hay175s
na176
Wway77
Na200
Vageq
Aa202
nazgn3
Hapmn4
hna2n5
Hnazm6
napmny

44210
haz11
nag12
34213
naz14
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2077084Q
740200
740040
707744
754000
770020
150784
207563
Na7701
204215
Nn4apN24
614704
147781
2008720
544216
7410400
740049
210704
740200
740040

2n77a% |
740200
740040
744002
20756473
na77a% |
204217
240021
618704
14770% )
200020
544720
7414040
74440
210704
740207
740040

447634
614143
176197
106126
604721

/TEST CAl
/
TSCAL

Fu18

RCALSH
F519
F5194

/
/TFEST CAL

F520

RCALS1

|LAC CALYD
SZA

HAL T

LEM
CLAICLL
LLAW 108020
NZM 14704
LAC K2(24
NAC CAL®
LAC RCALQ
DAC 21
JMP 104704
NZM CALQ
LAC 20
SAD KCAL®
SKP

HALT

LAC 10704
SZA |

HALT

LINK = 1

LAT CAlY
SZA

HALT
CLLICML
{AC K2120
PAC CAL1
LAC RCAL1
NAC 21
JMP 12704
NZM ALY
LAC 20
AN KCALE
SKP

HALT

LAC 108704
SZA

HALT

IS7# WORK3
JMP TSMAL
JMS GENRAN
JMS CKNO
JMP TS JMS

JEJECT

JERROR, CAL FROM 17757 OR #7757
/CLEAR EXTEND MODE

/AC = m, LINK =z @

/AC = 7700280

/CAL AT 108784 OR 08704

/STORE ERROR CODE 2821
/RJMP FROM CAL

/JMP TO 10704 OR ©¥A704
/CLEAR ERROR TABLE
719705 OR A@705

/ERRNR, (2m) NOT 107035 OR 73705

/ERRNR (104704 OR 0A7M4) NOT @

/ERROR,
JLINK = 1

CAL FROM 10784 OR 4A704

/STORE ERROR CODE 2129
/RJMP FROM CAL

/JMP TO 104704 OR 903704
/CLEAR ERRNR TABLE
/741070% OR 494705

/ERROR,

/ERRNOR (10704 OR 02704) NOT 0
/CHECK DONE LOOPING
/LOOP

/GET NO, FOR NEXT LOOP

/TFST JUMS

(20) NOT 41775 OR 420705
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tete .
/CAL CONSTANTS, THESE ARE MODIFIEN WHEN IN H] 4K
/
va215 604157 RCALA JMP RCALSH
¥a216 N10705% KCAL? 10705
na217 604200 PCAL1 JMP RCALS1
wa270 4104705 KCALF 410705

JEJECT



HASEYY

tere

W42y
nap22
Nazo3

64224
Wa25
nag26
naz27
Wa230
a4
w4232
nag33
Ba234
V4235
Wag36
naz237
naz49Q

hagaq
w4242
#4243

44244
nagas
Hnag246
viap47
Ba259
14251
nags2
LK
44254
ha255
VWag%56
wapzs7
Va26a
ANE261

Na262
Nages3
Na264

na265
naz266
Ba267
44270
naz71
naz72
naz273
naz74
nazg7s5
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207703
744200
7400740

744000
204537
251112
204540
447777
147703
771112
607777
147703
211111
544541
7410400
740040

277704
740200
740040

707704
744000
204542
852223
214543
471776
47794
772223
6n7776
1477044
212222
544544
741000
740741

207785
742240
740740

777704
744090
204545
¥53334
204546

@a4777%

h477a5
773334
617775

/TFST UMS
/
TSJUMS

FSo2

RUMS T4

523

F524

RJMS72

E525

F526

LAC
SéA
HALT

cLL
LAC
DAC
LAC
NAC
NAC
LAW
JMP
n#M
LAC
SAD
SKP
HALT

LAC
S2ZA
HALT

LEM
cLi
LAC
NAC
ILAC
DAC
DAC
LAW
JMP
NEM
I AC
SAD
SKP
HALT

LAC
SZA
HAI'T

| EM
cLt
LAC

NAC

LAC
NAC
NAC
LAW
JMP
JEJE

JSM714

RJUSM71
11112
RSM714
n7777
JSM71
11112
n7777
JSM714
11111
K12900

JSM72

RJsM72
12223
RSM72
w7776
JSM72
12223
n17176
JS172
127222
K77

JEMT73

RJUSM73
13334
RSM73
n777%
JSM73
15334
#777%
cT

/ERRNR, JUMS FROM 27777 TO0 11111
/0R FROM 17777 TO 21111

JLINK = n

/JMP TO RJUMS7%
/RJMP FROM JUMS DEST'N
/JMS 11111
/AC = 771112

/CLEAR ERROR TABLE

/ERROR, (11111 OR @1111) NOT
/1%@n@2 OR APAQA

ZERROR, JUMS FROM @7776 T0 12222
/0R FROM 17776 TO 02222

/JMP TO RUMS72

/7JMS 12222
/AC = 772223

/CLEAR ERROR TABLE

/ERROR, (12222 OR @2222) NOT
/87777 OR 17777

/ERRNR, JUMS FROM 07775 T0O 13333
/0R FROM 17775 TO 3333

/JIMP TO RUMS73

/JIMS 13333

/AC = 773334
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tere

na276

184277

na3nn
nazny
nazn2

na3n3
Va3ng
44305

Va3ne
Wa3n7
na310
wa31y
Wa3y2
nazi13
na314
na315
wazy16
34317
84320
wa32q
34322
Ha323

¥4324
#4325
na326

wago7
wallo
na33q
hWa332
4333
44334
hna33s
04336
24337
0wazan
443419
Vwazaz
$¥a343
na3aq

w4345

wa346
A6a347
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147705
213333
544947
741000
740040

207706
748200
7400407

707704
744000
24559
$54445
2M4551
47774
va7706
774445
607774
147706
214444
544552
741000
740740

207747
742200
7408040

707704
744090
204553
355556
274554
047773
8477007
775556
607773
147707
215555
544555
741000
740040

207710
7407200
740040

RJMS73

F527

F528

RJMS74

F529

F53@

RJMS75

F531

F532

néM
LAC
SAD
SKP

HALT

LAC
SZA

HALT

LEM
cLL
LAC
DAC
LAC
DAC
NAC
LAW
JMP
DZM
LAC
SAD
SKP

HALT

LAC
SZA

HALT

LEM
cLL
LAC
DAC
LAC
NAC
nDaC
LAW
JIMP
n2m
L AC
SAD
SKP

HALT

LAC
S#A

HALT

JSMT73
13333
K7h

JSM74

RJSM74
14445
RSM74
n7774
JSM74
14445
7774
JSM74
14444
K7%

JSMT8

RJSM75
15556
RSM75
7773
JSM7%
15556
7773
JSMT75
15555
K74

JSM76

. EJECT

/CLEAR ERROR TABLE

/ERROR, (13333 OR A3333) NOT
/87776 OR 17776

/ERRNR, JMS FROM 07774 T0 14444
/O0R FROM 17774 TO A4444

/JMP RUMST74

/JIMS 14444

/AC = 774445

/CLEAR ERROR TABLE

/ERROR, (14444 QR P4444) NOT
/#7775 OR 17775

/ERROR, JMS FROM 87773 T0 15555
/0R FROM 17773 TO @5555

/JUMP TO RJUMS75

/JMS 15555
/AC = 775556

/CLEAR ERROR TABLE

/ERROR. (15555 OR M5555) NOT
/37774 OR 17774

/ERROR, UMS FROM 87772 TO 16666
/0R 17772 T0 V6666



JASEXY

trte

na3si
Hna3si
BWa3s2
Ne3sn3
w4354
A8 3R6
va3%6
Wa3s7
Na3eR
Wagel
Nage62
vazed
na3ze64q
Ha365

WA3k6
A4367
Aa370

w4371
nazz2
nwasg73
naz74
waz75
wa376
wagy7
Na400
nNagqny
NaA4p2
naqng
a4 4
ne4ans
AE406
a4
Wag419

44411
A4412
na413
14414
¥r415
A46416
nag417
na4a20
wi421
o422
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707704
7440700
204556
56667
2045657
na7772
"47710
776667
647772
147719
216666
544560
741000
740040

2707711
7482a7
748740

707704
744000
700004
700002
204561
n4panpa
274562
na77714
47711
760030
6n7771
147711
217777
5445673
7410049
744040

750094
74010
740100
700047
507557
74120¢
146604
207712
740200
740040

RJIMS 76

F533

F534

FJaMS77

F535

L5326

LEM

cLL '

ILAC RJSM76 /JMP TO RJUMS76

NAC 16667

LAC RSM76 /JMS 16666

NAC A7779

NAC JSM76

LAW 16667 /AC = 776667

JMP 22772

nZM JSM76 /CLEAR ERROR TABLE

LAC 16666

SAD K73

SKP

HALT /ERRNR, (16666 OR M6666) NOT
/087773 OR 17773

LAC JSM77 '

SZA

HALT /ERROR,JMS FROM 087774 10 17777
/OR 17771 TO 07777

(N

oLl

CLOF

10F /P1 OFF FOR THIS TEST

LLAC RJSM77 /JMP TO RUMS?77

DAL panQ

LLAC RSM77 /JMS 17777

NAC #7771

NAC JSM77

LAK P /AC = 760000

JMP 27771

NEM JSM77 /CLEAR ERROR TABLE

LAC 17777

SAD K72

SKP .

HALT /ERROR (17777 OR ©7777) NOT
/87772 OR 17772

LLAS

RAL

SMA

TOM /P1 RACK ON

AND K22K

SNA /CHECK ACS 5

JMS SETCLK /CLOCK BACK ON

LAC JS»252

S#A

HAL T JERROR, JUMS FROM 12525 T0O 15252
/0R FROM 82525 TO #52%2

JEJECT
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"ere

04423
24424
PYYTL]
24426
24427
#4430
2443y
@4432
04433
#4434
#4435
na436
@a437

Aa440
na4aq
4442

Ba443
Ra4aq
Ba445
84446
4447
#a45¢
@4451
B4452
04453
04454
84455
0e456
84457
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744002
204564
255253
204565
252525
847712
775253
612525
147717
215252
544566
741000
7400340

207713
740200
7400407

744092
204567
852526
204570
255252
047713
772526
615252
147713
212525
544572
741000
740040

FJUMS1 4

F537

E538

RJUMS15

E539

CLLICML
LAC RJSM25
NAC 15953
LAC RSM25
NAC 12525
NAC JS252
LAN 15253
JMP 12525
NzM JS252
LAC 15252
SAD K426
SKP

HALT

LLAC JS525
SZA
HALT

cLLICML
LAC RJSM52
NAC 12526
LAC RSM52
DAC 15252
DAC JS525
LAW 12526
JMP 15252
NEM JS525
LAC 12525
SAN K415
SkP

HALT

JEOT

/LINK = 1
: /7JMP TO RJUMS14

/JMS 15252

/AC = 775253

/CLEAR ERROR TABLE

/412526 OR 4p2526

/ERRNR, (15252 OR ®#5252) NOT
/7412526 0OR 402526

/ERROR, JUMS FROM 15252 TO0 12525
/0R P5252 Y0 #2525
/LINK = 1

/RJMP TO RUMS1S

/JMS 12525

/AC = 772526
/CLEAR ERROR TABLE
/415253 OR 4M#5253

/ERROR, (12525 OR @252%5) NOT
/415753 OR 405253
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/PDP-9 BASIC EXERCISER -~ TAPF §
/TEST JUMS SERIFS

/
V4460 207714 LLAC SSS
Aa4aq 7447200 S#A
VA462 740040 Fsan HALT /ERROR, JUMS SERJES FALED
/ .
V4463 744092 CLL!OML JLINK =2 1
Ne4q64 1M4465 Jst JMS +1
na465 740040 F541 HALT /ERROR, JUMS SERIES
14466 1014467 JS? JMS L +q
Naq67 740740 F542 HALT /ERROR, JMS SERIES
ha470 174471 JSx JMS L+
We471 740040 F543 HALT /ERROR, JMS SFRIES
N8472 707704 LEM
naa73 744090 cLL
A1474 104475 Jsa JMS 4+
Va475% 743040 t544 HALT /ERRNR, JMS SERIES
Wa476 147714 RJMSS NgM JSSS . /CLEAR ERROR TABLE
hNe4q77 204573 LAC KJSq /TESYT JS1, LINK = 1
Was509 347554 TAD K4rQK
nwaseq 7407231 OMA
wasn2 344465 TAD JS1+1
4503 74001014 CMA
Wesnq 740249 SZA
nas5ns 740040 Fsa% HALT /ERROR, JS1+1
AA506 204574 LAC KJS2 /TEST JS2, LINN = 1
nes07 347554 TAND K470K
AE510 740001 CMA
¥a511 344467 TAD JS?2+1
na5q2 740701 CMA
34513 74372004 SZA
has514 740040 F546 HALT /ERROR, JS2+1
h4515 2R4575 LAC KJS3 /TEST JS3, LINK = 1
nas16 547554 TAD K40QK
Basq7 740901 cMA
was529y 344471 TAD JS3+1
BA521 740701 CMA
Ha522 740200 SZA
na523 7403040 £547 HALT /ERROR, JUS3+1
Ma524 274576 LAC KJS4 /TEST JS4, EXT = @, LINK = 0@
44525 7490101 CMA
was26 344475 TAD JS4+1
was2y7 740701 CMA
was3p 740200 SZA
nas3y 743740 F548 HALT /ERRNR, JS4+1
/
was32 447634 IS? WORK3 /CHECK DONE LOOPING
A4533 614221 JMP TS.MS /L00P
nas534 176107 JMS GENRAN /GET NO, FOR NEXT LOOP
nas53s 146126 JMS CKNO

na536 604577 JMP TSXCT /TEST XCT
S LEJECT
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tre

nas37
navag
nabaq
Aa542
vyasay
Nesa4
na%an
4546
Arsa7
JAassn
Aa%61q
PRLLP)
Wd583
AA554
R
NABRE
14557
WABAR
neHeq
was562
Uas a3
AtH A4
naKes
VeS k6
Wa567
AL5TY
WeEbh 71
NdhB7p
Was73
NeH74
N6575
AA%76

PAGE
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6114734
111111
W1 aran
6M4255
1127222
w7777
6M4276
113432
w7776
6143517
114444
AR777%
6114340
115565
wWaz774
614361
116666
AR777%
614404
117777
wAr772
6N4433
115252
412526
6M44453
112525
7771
4157573
AN4 465
NA4a647
AN4qa71
nA447%

/CONSTANTS FOR JMS,

/
kJsSM71
RSM71
K1y
KJSM72
RSM7 2
K77
RJSM73
WGMm7 3
K76
RJSM74
FSM74
K75
HJSMT5
REMTS
K74
RJSM76
PSMT6
K73
RJamM77
RSM727
K72
TJSM?25
RSM25
K476
NJSMR2
HEM5D
K71
K415
KJS1
KJS2
kJS3

K JsS4

/

JMP RUMST71
JMS 11111
100004

JMP RUMS72
JMS 12222
wizr717

JMP RUMST73
JMS 13333
7776

JMP RJMS74
JMS 14444
nz77%

JMP RJMST75
JMS 15555
n7774

JMP RJMST6
JMS 16F£6FA
w7773

JMP RJMS77
JMS 17777
w7777

JMP RUMS14
JMS 15252
412526

JMP RJMS15
JMS 12525
nr771
415253
JS1+1
BEYAA]
J53+1
JS4+1

JEJECT
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tre
/TEST XCT
/ .
nasz7z 754003 TSXCT CLAICMAICLL!CML /AC = ONES, LINK = 9
Waemo 474601 XCT ,+1 /NOP
Ba6R1 740000 NOP
Waepy 744400 SNL
XL 14K 740040 E549 HALT /ERROR3 XCT NOP} LINK WAS RESET
nagP4 740001 CMA
na6ps 744200 SZA
Waene 740040 Fssa HALT JERROR3S XCT NOP3 AC NOT ONFS
/
/TEST EXFCUTF NOP, AC = @, LINK 2 @
aa6n7 754000 cLACLL /AC = @, LINK = B
44610 474611 XCT ,+1q
nasg11 740000 NOP
44612 741400 S2L
Wa613 740040 F551 HALT JERROR; XCT NOP; LINK WAS SET
44614 749200 SZA
Ha615 740040 F552 HALT /ERRORS XCT NOP; AC NOT 0
/
/TEST XCT SKP
04616 4n76147 XCT KSKP /SKIP
vag17 740040 F5%3 HALT /ERROR3 XCT SKP FAILED
V4629 750401 ) CLASCMA /AC = ONES
nae21 407620 XCT KCLA /CLA
Ha622 740200 S2A
va623 7431407 F554 HALT /ERROR: XCT CLA FAILED
/
/TEST XCT LAW
na624 750030 CLA /AC = @
Waeo5 407573 XCT K7S /LAW = 17777
Wa626 740701 CMA /AC = @
nWag27 740200 SZA
Hnae3n 740040 F555 HALT JERROR3 XCT LAW FAILFD
/TFST XCT 1S7%
¥a631 754701 CLAICMA /AC = ONES
Ha632 w57777 NAC 17777
Na633 45052 XCT XCTIS2 /1S¢ 17777
na634 740040 F556 HALT Z/ERROR: XCT 1SZ FAILED TO SKP
/
. /TFST XCT TAD
Hapxs 744092 CLL {CML JLINK = 1
Wa636 777777 LAW 17777 /AC = ONES
nag37 A57777 NAC 17777 /171777=777777
Na6ay 4N5754 XCT XCTTAD /TAD K1
wa64al 740200 SZA
Na642 740040 F557 HALT /ERROR: XCT TAD FAILED, AC NOT o
nagad 7414007 S2lL
hnapaq 740040 F558 HALT /JERROR3 XCT TAD FAILED LINK

JEJECT



ASEXY

tte

N1645
napda6
44647
na6s9
naesy
Na65?
nagsy

Wa654
nagrs
Na6%6
na6s7
N1660
nagkt

PAGE
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75403
407641
740001
744200
740040
744400
7408040

207567
405053
347570
744001
740209
743040

/TFST XCT

F559
F560

/
/TFST XCT

F561

RA[ 12

XCT XCTRAL
CMA

SZA

HALT
SNL!CLL
HALT

NAC

LAC K3S
XCT XCTDAC
TAD K4S
CMA

SZA

HALT

JEJECT

AC = ONES'
CLAYCMAICLLICML

L INK

= 1 .
/AC = ONFS, LINK = 1
/RAL
/AC = @
/ERRORS XCT RAL FAILED AC DROPPED A BIT
/ERROR: XCTRAL FAILED LINK DROPPED
/AC = 333333
/0AC 17777
/AC = 777777
/AC = @
/ERROR: XCT DAC FAILED, K3S

/NOT STORED AT 17777



ASEXY

tte

Wa6K2
V4663
Waph4

NA665
Ne666
Wa667
Wae670
wae671
n4672
nae73
na674
v4675
04676
na677
wa700
nazey

Aa7m2
HWa7R3
najng

Ja7ns
na706
wazrny
nar714
N1711
84712
wa713
4714
wa715
na716
waz17
vwaz72e
war21

nayp22
wa723
wa724

PAGE
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207715
744780
740040

205030
047715
¥51111
205031
856666
205032
251112
611111
147715
211111
545033
741007
740040

2R7716
740200
740040

2050134
#47716
852222
205735
W55555
205136
#52223
612022
147716
212222
545037
741000
7400407

207717
740200
740040

/TEST XCT JUMS

/

k562

RXCT1q

F563

F564

RXCT?2

t565

£566

LAC
SZA

HALT

LAC
NAC
NAC
LAC
NAC
LAC
DAC
JMP
néM
LAC
SAD
SKP

HALT

LAC
SZA

HALT

LAC
NAC
NAC
LAC
NAC
LAC
NAC
JMP
DzM
| AC
SAD
SKP

HALT

LAC
SZA

HALT

XCT11

XT11$
XCT11
11111

XTR11

16A66
XT4R
11112
111114
XCT11
11111
K12

XCT12

XT128
XCT12
127222
XTR12
15555
XT2R
12223
12222
xCT12
12222
k23

XCT13

CLEJECT

/ERROR, XCT (16666 O R 06666)

/FROM 11111 OR P1111%
/XCT (16666 OR B6666)

/0R P1111

/JMS 11111 OR d1111

/0R 06666

/RJMP T0 RXCT1

/0R #1112

/0R M1111 AND XCT (16666 OR N6666)
/CLEAR ERROR TABLE

/0R #1111

/ERROR, RJMP ADR, NOT 1112
/0R ”1112

/ERROR, XCT (15555 OR 05555)
/FROM 12222 OR 02222
/XCT (15555 OR ©85555)

/JIMS 12222 OR 02222

/RJMP TO RXCT2

/CLEAR ERROR TABLE

/ERROR, RJUMP NOT 12223
/0R p2223

/ERROR. XCT (14444 OR 04444)
/FROM 13333 OR 83333



ASEXY

*re

#a72%
war26
0Wa727
na730
#4731
na732
wa7x3
na734
w4735
naz736
w4737
w4740
vaz41
na742
na743
WaT44

naz745%
4746
naz47
Ba750
na7%1
wa752
Wa783
Wa754
nazss
nazse
Wars7
4760
ha761
w4762
B4763
V4764

nayzes
naz66
Wa767

©nay70

nar71
var72
44773
wa774
ha77s
»a776
naz777
weang
ncpr1

PAGE
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205740
047717
253333
205041
054444
205042
253334
613333
147717
213333
545043
741000
740040
207720
740200
740040

205744
347720
847776
205045
857776
205246
847777
607776
147720
287776
544544
741000
740040
207721
740200
743040

205047
247721
¥55252
20550
252525
215051
55253
615252
147721
215252
545435
7410002
740740

RXCT3

F567

F5s8

RXCT4

E569

F570

RxCTs

F571

LAC XT13S
NAC XCT13
NAC 13333
LAC XTR13
NAC 14444
LAC XT3R
NAC 13334
JMP 13333
NZM XCT13
LAC 13333
SAD K34
SKP

HALT

LAC XCT17
SZA

HALT

LAC XT17S
DAC XCT17
DAC @7776
LAC XTR17
DAC 17776
LAC XT4R
NAC A72777
JMP 727776
NEM XCT17
LAC W7776
SAD K77
SKP

HALT

LAC XCT125
SZA

HALT

LLAC XCT12S
NAC XCT125
NAC 15252
I.LAC XCTR12
NDAC 12525
LAC XTSR
NAC 15253
JMP 15252
NgM xCT125
LAC 15252
SAD K15253
SKP

HALT
JEJECT

/XCT (14444 NR B4444)

/JMS 13333 OR #3333

/RJMP TO RXCT3

/CLEAR ERROR TABLE

/ERROR, RJUMP NOT 13334 OR 03334

/ERROR, XCT (17776 OR 87776)
/FROM 17776 OR 17776
/XCT (17776 OR 87776)

/0R 17776

/JMS 87776 OR 17776
/OR n7776

/RJMP TO RXCT4

/O0R 17777

/0R 17776

/CLEAR ERROR TABLE
/FOR 17776

/ERRNR, RJMP NOT @7777 OR 17777

/ERROR, XCT (12525 OR #2525)
/FROM 15252 OR 085252

/XCT (12525 OR 02525)
/0R 25252

/JIMS 15252- OR 725252
/RJMP TO RXCT5

/CLEAR ERROR TABLE

/ERROR, RJUMP NOT 15253 OR P5253



ASEX9 PAGE R2

tre
/THEST XCT SERIFS
/ .
whue2 75403 ' CLAICMAICLLICML /AC = ONES, LINK = 1

Y TR 405024 XCT ,+13 XCT ,+13 XCT ,+1
nepRg 4an50a5
n-nrs 40576
LTI 4n50Qa7 XCT ,+#13 XCT .+13 XcT ,+1
wne7 405010
nnR10 LY.LV R
VEEE! Y LY W XCT ,+13 XCT ,+13 XCT ,+1
wep12 4p5013
=913 405014
we914 405015 XCT .+t
Nwn15 740000 NOP
wen16 749901 CMA
J-n17 748200 SZA
Y 740040 F572 HALT /ERROR, XCT SERIES FAILED AC NNT ONES
A=021 740400 SNL
W-n22 740040 F573 HALT /JERRDR, LINK CHANGED
AsQ23 447634 1S7 WORK3 /CHECK DONE LOOPING
304 6M4577 JMP TSXCT /L00P
w925 106102 JMS GENRAN /GFT NO FOR NEXT LOOP
AEA26 176126 JMS CKNO
W-a27 6150655 JMP TSAUTO /TEST AUTO-INDEXING
/
/XCT CONSTANTS, MODIFIED WHEN IN UPPER 4K
/
a“p30 416666 XT118 XCT 16666
AP31 111111 XTR11 JMS 11111
We032 614675 XT1R JMP RXNT1
A5033 211112 K1? 11112
I-Nx4 415555 XT12S XCT 15558
ACA35 112222 XTR1? JMS 127222
A~036 604715 XT2R JMP RXCT?
nep37 ¥12223 K23 12223
Nen49 414444 XT13S XCT 14444
n=ude] 113332 XTR13 JMS 13333
nNeNap 614735 XTIR JMP RXCT3
wenag 013334 k34 135334
wERa4q 417776 ¥T17S XCT 17776
2%na5 1n7776 XTR17 JMS ©n7776
Vepaé 6R4755 XT4R JMP RXrTA4
nepaz 412525 XCT12S XCT 12525
IRy 115252 XCTR12 JMS 15262
LY L1 614775 XT&R JMP RXCMTS
wWeRa82 457777 XCT1s2 1S# 17777
w=Ns53 057777 XCTOAC NAC 17777
I LY} 347532 XCTTAD TAD K1

LEJECT



ASEXS

tete

W @55
-a56
We@57
¥W-060
DL Y3
Ve862
w5063
WeR64

a-P65
I=Q66
aCP67
9-079
weR71
w-a72
wen73
A-074

a=a75
nepg76
n5a77
we109
we101
"5102
35103
0104

40105
=106
nweq107
w110
AF111
45112
nE113
0-114

25115
45116
nE117
w129
wh121
wr122
05123
hwh174

PAGE

a3

200020
347637
220020
207637
540020
741000
740040
240020

200037
047637
220032
207637
548030
741000
740040
B40R30

208050
047637
220050
2087637
540050
741000
7400740
n4aQnA5R

200117
347637
224110
207637
540117
741200
740040
Aan1102

2002107
ha7637
2290210
207637
540210
741000
740040
nap219

/AUTO=INDEYX

/
TSAUTO

k574

F57%

/

LAC 24

NAC AUTNOT
LACS® 20
LAC AUTNOT
SAD 20

SKP

HALT

NAC 249

LAC 34

DAC AUTNOT
LAC* 30
LAC AUTNOT
SAD 30

SKP

HALT

NAC 30

/TEST AUTO-INDEX 50

Fs76

/

LAC 50

NAC AUTNOT
LACs 5n0
LAC AUTNOT
SAD 5@

SKP

HALT

DAC 54

/TEST AUTO-INDEX 110

£E577

/

LAC 11
DAC AUTNOT
LAC* 110
LAC AUTNOT
SAN 110
SKP

HALT

NAC 110

/TEST AUTO-INDFX 218

F578

LAC 212
NDAC AUTNOT
LAC* 210
LAC AUTNOT
SADN 21
SKP

HALT

NAC 219
LEJECT

/TFST AUTO-INDFX 20

/STORE (20) AT AUTNOT
/FALSE AUTO=INDEX 29
/COMPARE (AUTNOT) WITH (20)
/ERROR3 (2M) AUTO=-INDEXED
/RESTORE (20)
/TEST AUTO~INDEX (30)

/STORE (3@) AT AUTNOT
/FALSE AUTO INDEX 38

/COMPARE (AUTNOT) WITH 838)

/ERROR; (30) AUTO=-INDEXED
/RESTORE 30

/STORE (5@) AT AUTNOT
/FALSE AUTO-INDEX 5@

/COMPARE (AUTNOT) WITH (50)

/ERROR: (57) AUTO=-INDEXED
/RFSTORE 50

/STORE (11@) AT AUTNOTY
/FALSE AUTO INDEX 119

/COMPARE (AUTNOT) WITH (11@)

JERROR: (11@) AUTO-INDEXED
/RESTORE 110

/STORE (21/) AT AUTNOT
/FALSE AUTO-INDEX 210

/COMPARE (AUTNOT) WITH (210)

/ERRNR: (21@8) AUTO-INDEXED
/RESTORE 210



IASEX9

RXX

¥h125
W-126
n127
ne130
We131
whq132
w133
1h134

ne135
136
w137
Wh149
whi14a1q
r142
05143
w144

h%145
w5146
¥-147
HE150
Ar151
ne152
AF153
Ye154

#5155
ne156
us157
n-160
ar161
Vh162
A-163
n 164

VE165
Ar166
We167

PAGE

ne170.

A4

200410
Nn4a7637
220440
207637
544410
741000
740740
4041

20101
A47637
221717
207637
541040
741000
740040
"EENATY

202014
047637
222710
207637
542010
741700
740040
B4a2010

204010t
na7637
224010
207637
544010
741000
740040
na4n1n

447634
6A5055
1761072
106126

/TFST AUTO=-INDFX 410
LaC 417
NAC AUTNOT
LAC® 410
LAC AUTNOT
SAN 410
SKP

F579 HALT
NnAc 4117

/

/TFST AUTO-INDFX 1010
LAC 1914
NAC AUTNOT
I AC®R 12010
LAC AUTNOT
SAN 1910
SKP

F588 HALT
NAC 1019

/

/TEST AUTO-INDFX 2410
LAC 2014
NAC AUTNOT
| ACw 2710
LAC AUTNOT
SAN 2010
SKP

FsRq HALT
NAC 2210

/

/TFST AUTO-INDEX 4010
LAC 4912
NAC AUTNOT
LACS 4u1p
LAC AUTNOT
SAD 4010
SKP

F5R2 HAlL T
NAC 419

IS? WORK3
JMP TSAUTO
JMS GENRAN
JMS CKMO
JEJECT

/STORE (417) AT AUTNOT
/FALSE AUTOINDEX 410

/COMPARE (AUTNOT) WITH (41%)

/ERROR; (410) AUT-INDEXED
/RESTORE 419

/STORE (1010) AT AUTNOT
/FALSE AUTO-INDEX 1018

/COMPARE (AUTNOT) WITH (1018)

/JERRNR; (1A10) AUT~INDEXED
JRESTORE 1010

/STORE (2818) AT AUTNOT
/FALSE AUTO INDEX 2019

/COMPARE (AUTNOT) WITH (2018)

/ERRNR; (2@1@) AUTO-INDEXED
/RFSTORE 2017

/STORE (4018) AT AUTNOT
/FALSE AUTO INDEX 4010

/COMPARE (AUTNOT) WITH (40218)

JERROR; (4P1¢) AUTO-INDEXED
JRESTORE 40410

/CHECK DONE LOOPING
/LO0P
/GET NO, FOR NEXT LOOP



JASEX9

AN

05171

95172
we173
ne174
we 175
vr~176
we177
ar200
w201

8202
L2003
WeoNg
Un205
he206
we207
¥h219
ne211
w212

a5213
L2114
ne215
h=216
ne217
0wr 220
9w+ 221
ne222
A=223

ne224
#E225
0E226
ne227
nea3@
¥ 231
ne232
05233
nE234

BF235
wn236
e 237
#5240
vh24q
LY YY)
¥5243
Ws244
45245

PAGE
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204544
857777
207627
047777
237777
347554
740001
749200
740040

204547
H56666
2787626
47776
236666
347553
740001
7442007
743040

204552
25555%
207625
847775
235558
347550
748V01
740740
74002402

204555
#54444
207624
¥a7774
234444
347545
740901
7407280
740040

IM4560
053333
207623
047773
233333
347543
74089101
744200
740040

/TFST LAC
/
LACIN

F584

F585

F5R6

F5R7

F588

INDIRECT

LAC K77
DAC 17777
LAC M4ngK
NAC #7777
LAC® 17777
TAD K472@K
CMA

SZA

HALT

LAC K74
DAC 16666
LAC MgnAK
DAC 27776
LAC® {4666
TAD K49K
CMA

SZA

HALT

LAC K75
NAC 15555
ILAC M4x
DAC #7775
LAC* 15585
TAD K4K
CMA

SZA

HALT

LAC K74
NAC 14444
LAC M43¢
DAC A7774
LACH* 14444
TAD Kang
CMA

S£A

HALT

LAC K73
NAC 13333
LLAC M4~
NAC 27773
LAC® 13333
TAD Kar.
CMA

SZA

HAL T
JEJECT

)

/(17777 OR @7777) = A7777 OR 17777
/377777

/0R 17777

/0R 27777

/AC = 777777

/ERROR, LACe 17777 OR 07777 FAILED

/(16666 OR 06666) = N7776 OR 17776
/7371777

/AC
/AC

737777
777777

/ERROR, LAC# 16666 OR #6666 FAILED
/(15555 OR ©55%5%) = #7775 NR 17775
/AC = 773777

/AC
/AC

773777
777777

/ERRDR, LAC# 15555 OR (A5555 FAILFD
/(14444 OR PA4444) = 7774 OR 17774
/AC = 777377
/AC = 777377
/AC = 777777
/FRROR, LACe 14444 QR 74444 FAILFD
/(13333 OR @3333) = Q87773 OR 17773
/AC = 777737

/AC
/AC

777737
77777

/ERROR, LAC# 13333 OR m3333 FAILFD



SASE XY

trre

U246
yr 47
ne269
INVLEY
ALV
weE P83
A 254
he 285
An256

257
N 260
Nh261
wE262
n263
w5264
WE 265
We266
ne267

we 270
#s271
Ml.??z
ne273
we274
we275
0c276
0e277
43N0

AS3AL
Ne3IN2
w303
n~3nq

PAGE
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214563
n52227
207627
047772
2322272
347534
740001
7402040K
740040

204571
251111
217621
47771
231111
347537
740001
740200
7404040

205427
155252
207606
152525
235752
347605
740001
740200
740040

447634
605171
176102
176126

F5R9

F590

591

LAC ®722
NAC 127222
LAC M4

nac N7772
LaCe 12222
Tanh ¥4

CMA

SéA

HALT

LAC K71
NAC 11111
LAC M1

DAC #7771
LAC» 11111
TAD K1

CMA

S£A

Hal T

ILAC TNKS5?2
NAC 15252
LAC K171
NAC 1252%
LAC#® 15252
TAD KW1@
CMA

SéA

Hal T

1S7 WORK3
JMP L ACIN
JMS GENRAN
JMS CKMO
JEJECT

/(12222 OR @2222) = A7772 0K 17772
/AC = 777773

777773
777777

/AC
/AC

/ERROR, LAC® 172222 OR A2222 FAILED
/(11111 0Kk #1111y = A7771 0OR 17771
/AC = 777776

777776
777777

/AC
/AC

/ERRDR, LAC® 11111 OR 7?1111 FAILFOD
/(15252 NR ©85252) = 02525 OR 12525
/AC = 525252

525252
777777

/AC
/AC

/ERROR, LAC# 15252 OR 2525? FAILED

/CHECK DONE LLONPING
/LO0P
JGFT NN, FOR NFXT LONP



3ASEX9

Pere

Pr305
We3n6
W53N7
4r310
311

¥5312
w5313
wh314
WE315
we316
05317
vr320
A% 321
08322
#e323
We324
25325
05326
0327

vr330
Wr331
95332
w5333
VE334

@+-335
0br.336
v%337
V%340
ns341

PE342
Wr343
¥F344
ne345
N5346
W=347
&350
#R351
Ve 352

PAGE

87

744090
750400
547722
741000
740040

206760
847777
205430
047722
w65252
2M5431

857777

415252
741000
147722
217776
545437
751000
740940

744000
750700
547723
7410p0
740740

2067075
A56666
275433
B4772%3
n55252

205434
051112
6157252
741040
147723
211111
545435
751080
740040

/TFST XCT JUMS INDIRECT

/
XTJUMS]

F592

RJSI1

F593

/
/
/TEST JUMS
/

F594

RJSI?2

£E595

cLL
CLA
SAD JST77
SKP
HALT

LAC
NAC
LAC
NAC
DAC
LAC
DAC
xCT
SKP
DgM

K17776
@ar777
JMSI1
JST177
15252
RIMI1
17777
15252

JST177
LAC 17776
SAD RJUSI1X
CLA!SKP
HALT

INDIRECT

cLL
CLA
SAD JSTé66
SKP
HALT

LAC
DAC
LLAC
DAC
NAC

K11111
16666
JS166
JST66
15252

LAC
DAC
JMP
SKP
NZM

RJUMI2
11112
15252

JSTE6
LAC 11111
SAD K15253
CLAISKP
HALT

JEJECT

/0R P1112

/ERRNR, JMS DEST'B ERROR
/DIRECT ADDRESS

/JMSws 087777 OR 17777
/ERROR TABLE

/IMP RJSTI1
/XCT TEST
/RJIST1IX = RUSI1-1

/ERROR (17776 OR 87776) NOT =
/70 RJSI1-1

/ERROR, JUMS DEST'N ERROR
/DIRECT ADR.,
/0R 06666

/JMS» 16666 OR B6666

11111 OR A1111

/JMSs 16666 OR 086666 AT 15252
/0R 75252 .

/JIMP RJSI2

/0R 75252

/CLEAR ERROR TABLE

/ERRNR, RJMP ADR,
/NOT 15253 OR M5253

(11111 OR 71111)



1ASEXY PAGE RB

tere

=353 744000 (NS

N354 750000 LA

AR L] 547724 SAD JSTS5S

N 356 7417402 SKP

A 857 740040 F596 HALT /ERRNR, JMS DEST'N ERROR

wht3AR 206173 LAC k12222 /DIRFCT ADR, 12222 (R 72222

nh3h1 55555 NAC 1555% /QR P55%555

WEZ62 205436 LAC JsIs5 /JMS+ 15555 QR @5555

Wh363 N47724 NAC JSTS5S

AN3h4g W55252 NAf 15252 /JMGs 15655 OR 85555 AT
/715252 OR MA5252

Ae-3465 205437 LAC RJUMI3 /JMP RUSI3

¢-366 052223 NAC 12223 /0R m2223

nwe367 615252 JMP 15252 /0R 15252

ne37ae 7417290 SKP

ne37q 147724 RJST® N#ZM JSTss /CLEAR ERROR TABLE

w372 212222 | AC 12222 /OR 02222

"e373 545435 SAD K15253

At 374 751007 CLA!'SKP

At 375 740140 F597 HALT /ERRNR, RJUMP ANR, (172222 OR n2222)
/NOT 15253 OR @#5253

w-376 744730 cLL

hE 377 754000 CLA

A 400 54772% SAN JST44

A~401 741090 SKP

As402 740040 F598 HAL T Z/ERRNR, JMS DEST'N ERROR

/

A8403 2060M71 LAC K13333 /DIRECT ADR, 13333 OR A3333

4-404 N54444 NAC 14444 /0R M4444

AF 405 205447 LAC JST44 /JMSs 14444 OR 04444

ur 406 na772% NAC IST44

AS 407 hW557252 NDAC 15252 /0R P5252

wh410 275441 LAC RJUM]I4

d-411 453334 NAC 13334 /OR 73334

wF 412 615252 JMP 15252 /0R M5252

A 413 741000 SKP

A%414 147725 RJST4 NZM JST44 /CLEAR ERROR TABLE

Ne415 213333 LAC 13333 /0R ?3333

n-416 545435 SAD K15253

AF 447 7517002 CLA!SKP

420 7407240 F599 HALT /FRROR, RJUMP ADR (13333 OR 43333)
/NOT 15253 OR A5253

e 421 447634 1S7 WORK3 /CHECK DONF LODPING

N-422 6A5305 JMP X T JMS] /L00P

n~423 106102 JMS GENRAN /GFT NO, FOR NFXT LOOP

A¥ 404 126126 JMS CKNO

W-425 700704 CLOF

wE426 605442 JMP XTXCT /TEST XCT INDIRECTS

JEJECT
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tere

W5 427
We430
ne43q
Wr 432
W-433
N5 434
N-435
WF436
wH437
5440
I%4q41

PAGE 89

1125258
127777
605323
295327
136666
605346
#15253
135555
6A5371
134444
605414

/CONSTANTS FOR LaACe,

/WHEN
/
INKS&?
JMST1
RIMI1
RJST1X
JSlé6a
RUMID
k15253
JSiI5%
RJUMIZ
JST44
RUMI 4

IN UPPFR 4K

12525

JMSe® 97777
JMP RUSI1
RJUST1=1
JMSe 16666
JMP RJSI1?2
15253

JMSs 15555
JMP RJUSI3
JMSs 14444
JMP RJUSI4
LEOT

XCT JMS#* MODIFIED



HASEY9

0 442

5443
¥e444
¥h445
V5446
w447
#4509
Ne451
we 452
A5 453
AR 454

NE 475
¥5456
nE 487
WE4A0
WE 461
WE 462

PAGE
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7000087

207531
457777
275516
240000
7777177
52525
437777
212525
740207
740040

207531
#57777
777777
nagane
477777
740740

/PNP-9 HASIC EXERCISER

/TEST X(C7T
/
XTXCT

Fero
/

/TFST 157
/

Fery

INDIRECT
10F

LAC K@

NAC 47777

LLAC XCTDZM
NAC 7

LAW 17777

NAC ¢2525%

XCT# 17777
LAC 12525

SZA

HALT

INDIRECT,

LAC K@

NAC 17777
LAW 17777
NAC @

1S7+ 17777
HALT
JEJECT

TAPF 6

/P1 OFF FOR XCT# T0O USE
/LOCATION 9

JOR #7777
/D?M 12525 OR 82525

/(12525 OR 82525) = 777777

JOR #7777

/0R Mm2525

/ERROR, XCT# A DZM FAILED

/(12525 OR #2525) NOT 777777

/0R 27777
/(R) = 777777
/ERROR I1SZe FAILED TO SKIP/



HASEX9

terere

WE463
464
@+ 465
n466
5467
WR470
W47
V5472
4473

#n474

3% 475
45476
w5477

ws500
A=5p1
We502
=503
nE5p4
u-505
2506
ar507
85510
45511
45512
#=513
4514
we515

PAGE
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207531
57777
2n7532
57776
205517
40000
2707603
n4aAPA1
756021
437777
547603
741000
74007402

447634
605442
106102
106126
207617
napno
750004
740010
740100
700047
507557
741200
106604
605520

/TEST XCT« AND® Pl IS OFF

/

Fen2

LAC
DAC
LAC
DAC
LAC
NAC
LAC
NAC

K0
17777
K1
17776
ANNT
a
K2525
1

CLAICMA
XCTe 17777

SAD
SKP

HALT

152
JMP
JMS
JMS
LAC
DAC
LLAS
RAL
SMA
10M
AND
SNA
JMS
JMP

K2525

WORK3
XTXCT
GENRAN
CKNO
KSKP

1

K20K

SETCLK
AUTOIN

LEJECT

/0R 087777,
/DIRECT AD
/0R R*7776

/AND» 1777
/(1) = 252

/AC = ONES
/0R #7777

/ERROR, XC

INDIRECT ADR FOR XCTe

R, FOR AND®
6 OR 87776
5

Te 17777 OR A7777

/FOLLOWED BY ANDe 17776
/0R .@7776 FAILED

/CHECK DON
/L00P
/GET NO, F

/RESTORE L

/Pl RACK O

/TEST ACSS

€ LOOPING
OR NEXT LOOP

0c 1

N

/CLOCK BACK ON
/TEST INDEX REGISTERS



HASEXOQ PAGE 92

tere
/CONSTANTS FOR PRECEDING LOOPS, MONIFIFU WHEN [N UPPER 4K
, .

25516 152525 XCTO#M Ném 12525
517 537776 ANDT AnNDw 17776
/

/
/TEST AUTO-INDEX (XOR® 19)

/
9552 206060 AUTOIN LAC K17776
an52q AapAqn DAC 1@ /(18) = 17776 OR 87776
ne522 207565 LAC K1S /AC = 11111
we523 w57777 NAC 17777 JOR B7777
wE524 260010 XQRe 11
3525 740200 SEA
W-526 740040 F6V13 HALT /ERROR, XOR# 10 FAILED
/AC NOT 111111
15527 208019 LAC 19
A 530 546761 SAD K17777
531 741000 SKP
A 532 749140 F64 HALT /ERROR, (1@) NOT INCREMENTED+1
/
=533 2060262 L AC K16665
NF534 24001 NAC 10 /(13) = 16665 0T 06665
A-535 2n7566 LAC K2S /AC = 22227
VE526 A56666 NAC 164566 /OR 6666
ne537 260710 XQR# 10
A5540 740290 SEA
NE-541 7400140 F6ns HALT /ERROR, XOR# 10 FAILED
/AC NOT 22222
wE542° 200010 LAC 14
n-543 546063 SAN K1K666
w544 741000 SKP
w545 740740 F626 HALT ZERROR, (1@) NOT INCREMENTFD+1
/
N=546 2M6764 LAC K15554
n-547 Napnqe NAC 10 /(18) = 15554 NR 85554
Ac 55 207567 LAC K3S /AC = 333333
=551 A5555% NAC 15555
vt 552 260110 XORs 10
NE563 740220 SAA
564 740040 F627 HAI T /JERRNKk, XOR# 17 FAILFD, AC NOT 333333
e 555 208010 LAC 14
We556 546765 SAN K15555
ne557 7410400 SKP
A-560 7400140 F6r8 HALT /ERROR, (1@) NOT INCREMENTED +1

JEJECT



HASEX9

tere

45561
We562
A5563
5564
ve565
05566
¥E567
WesS79
=571
95572
V5573
w8574
45575
veE576
Wes77
nc6nnp
- 601
AR6M2
0e603
V5674
WF6AS
=606

ar6n7
we610
2%611
345612
Wh613
A% 614
35615
616
A 617
w620
nr621
nh622
673
wh624
15625
15626
B-627
0630
631
ne632
N-633
V=634

PAGE
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206066
40010
207570
854444
26071
740200
740040
209010
546067
741000
740040
20670
nagaqn
207571
A53333
2600102
740290
740740
20001 @
546071
741000
740740

206072
040710
207572
852222
260010
740700
740040
208010
546077
741000
740740
206074
A4001 0
207573
351111
260010
740200
740040
2P0
546075
7410002
740040

F6n9

F610

Fé611

F612

F613

F614

F615

F616

LAC K14443
NAC 1@

LAC K4S
NAC 14444
XOR® 12
SZA

HALT

LAC 18

SAD K14444
SKP

HALT

LAC K13332
NAC 19

LAC K5S
NDAC 15333
XOR» 12
SZA

HALT

LAC 10

SAD K13333
SKP

HALT

LAC K12221
NAC 10

LAC K6S
NAC 1222?
XOR® 11
S2A

HALT

LAC 19

SAD K12222
SKP

HALT

LAC K11119
NAC 19

LAC K758
NDAC 11111
XOR# 12
SZA

HALT

LAC 14

SAD K11111
SKP

HALT
JEJECT

/(18) = 14443 OR 04443
JAC = 444444

/ERROR,

XOR® 10 FAILED AC NOT 444444

/ERROR, (18) NOT [INCREMENTFD +1

/7(1@) = 13332 OR 83332
/AC = 55555

/ERROR. XORe 17 FAILFD AC NOT 555555

/ERROR, (1M) NOT INCREMENTED+1

/7(1@) = 12221 OR 82224

/AC = 666666

/ERROR, XORa 10 FAILFD, AC NOT 666666

/ERROR, (1M NOT INCREMENTEN+1

/(1@) = 11117 OR 21110
/AC = 777777

/ERROR, XORe 17 FAILED,

AC NOT 777777

JERROR, (1@) NOT INCREMENTFD +1



HASEXO

LR A

W-635
n-636
A+ 637
A1)
wh641
a~642

4% 643
A~644
Ah645

646
n-6a7
659
Wh6%1

a=~652
W-653
ne654
0-655
05656
AE657
4-660
M[’éﬁl
A 662
n"663
ne664
N-665
=666
95667
w670
PE671

vw-672
@-673

T AR674

95675
V5676
vE677
”F«?Qﬂ
ws701
w702
¥e703
We704
nwe70n5
4706

PAGE
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206176
nagn11
207573
155753
460011
740040

215753

74907209
740040

20AR11
545435
741000
740040

207726
740200
740040
207651
247726
2nen77
A55253
206276
24012
620012
741000
147726
20Bn12
545435
7410700
7400407

204547
nagnys
2M4547
B4a7777
277531
NeaN13
207777
740207
740040
208013
544544
7410790
7400740

/TFST
/

F617

Fé618

F619
/

/AUTON=-INDFX

/

F62@

AUTR

F621
/ N

/ZAUTHD=1INDE

/

F622

F623

[S7+ 11

LAC K15252
NAC 11

LAC K7S
NAC 15253
IS7« 11
HALT

LAC 15253
SZA
HALT

LAC 11

SAND K1k283
SKP

HALT

JMPe 12,

LAC AUTJMP
S#A

HALT

LAC JUMPAUT
NAC AUTJUMP
ILAC AUTRFT
NAC 15253
LAC K15252
NAC 12
JMPs 17
SKP

NEM AUTJIMP
LAC 12

SAD K15253
SKP

HALT

(DAC= 13),

LAC K74
NAC 13
LAC K74
NAC B7777
LAC K@
NACa 173
LAC 77777
SEA

HALT

LAC 13
SAD K77
SKP

HALT
JEJECT

]
/(11) = 15252 OR 5252
JOR #5253
/ERROR
/AUTO=-INDEX 11 FAILED

/ERROR .
/1S FAILED

/ERROR,

/ERROR,
/JIMPas 12

JMP# 12 FAILED
/RJMP TO AUTR
/7(12) = 1525?

/CLEAR ERROR TABLE

/ERRNR, (12) NOT

/(13) = A7776 OR 17776

/(R7777) = 07776

/ERROR, (P7777) NOT A,

/ERROR (13)

IS? FAILED TO SKIP

(15253 OR ©5253) NOT ¢

(11) NOT INCREMENTFD+1

TO REACH 15253

INCREMENTED+1

DAC= 13 FAILED

NOT INCREMENTEN+1
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teere

#e707
v57190
25711
w712
05713
85714
#7215
PR716
8=717
¥r729
es721
ark722

#5723
We724
8725
5726
0727
%730
#5731
05732
45733
?5734
95735
85736
A=737
25740
nE741
#5742
#5743
n~744

%745
ne746
wn747
5750
a%7%1
05752
WeE7%3
VR 754
9% 755
ART756
W&7%7
UR760
DE761
wer62
N%763

PAGE
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2P4571
R4BN14
207642
047777
750001
420014
748200
740040
200014
544563
741000
748040

206060
A4nn15
207532
257777
754001
360015
740200
748040
740400
740040
2008015
546061
741000
740040
217777
547532
741000
740040

204555
40716
207604
047775
568716
741700
740040
207775
547604
741000
740040
200016
544552
741000
740740

/AUT0=INDEX (XCT» 14),

/

F624

F625
/

/AUTN=-INDEX (TADe 15),

/

E626

Fe27

F628

F629
/

/AUTN=INDEX (SAD» 16),

/

F630

F631

F632

LAC K71
NAC 14
LAC AUTCMA
DAC 07772
CLAICMA
XCTs 14
SZA

HALT

LAC 14
SAD K72
SKP

HALT

LAC K17776
DAC 15

LAC Ki

NAC 17777
CLL!CLAICMA
TAD» 15
SZA

HALT

SNL

HALT

LAC 15

SAD K17777
SKP

HALT

LAC 17777
SAD K1

SKP

HALT

LAC K74
DAC 16
LAC K5252
DAC a7775
SAD#» 164
SKP

HALT

LAC #7775
SAD K52652
SKP

HALT

LAC 16
SADN K75
SKP

HALT
JEJECT

/(14) = p7771

/(A7772) = CMA

/ERROR, AC NOT @ (XCTe 14) A CMA

/ERROR, (14) NOT INCREMENTFD+1

/(15) = 17776 OR 87776

/0R 07777

/ERROR. AC NOT @ (TADs 15)

/ERROR, LINK NOT 1 (TAD# 15)

/ERROR, (15) NOT INCREMENTED+1

/ERRNDR, (17777 OR @7777) NOT 1

/(16) = #7774

/(A7775) = 5252

/ERROR, SAD SKIPPED (SaD#* 16)

/ERROR, (87775) NOT 5252

/ERROR, (16) NOT [INCREMENTFD+1
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AE 764
AL765
766
A-767
we770
we771
A~772
ne773
w774
Br775
weE776
we7277
vearp
AFAP1
weang
nepng

AAARY
WENRS
WeENR6
3eAn7

NeEB1e
Vent 1
nepP12
A1
A1 4
AER1S
AFB16
nens7
NFAP Y
VeR21
NEN22
WeR23
AENP4

ACR2S
NeEP26
A6R?7
4039
Wep3t
weERl2
HEARI

PACE

96

207727
744200
740040
2n6100
047773
204571
49017
207647
47727
120017
741900
147727
207772
546131
741000
743040

2d0017
544563
741020
740740

207535
J4aM1 9
207573
nwanr11
4640710
740440
200210
547536
741000
740040
208011
740200
740740

207535
240711
460011
208711
547537
741000
740040

JAUTN=INDEX (JMS» 17),

/
LLAC AUTJMS
SAaleLt .

F633 HalT /ERRNR, ERROR TABLF NOT @
1 AC AUTRUM '
NAC 77773 /JMP AUTRE1
LAC K71
DAC 17 /(17) = A7771
LAC JUMSAUT
NAC AUTJUMS /JMS® 17 IN FRROR TARLE
JMS# 17
SKP

AUTRF1 NnZM AUTYMS
LAC #7772
SAD AURJMP
SKP

F614 HALT /ERROR. (07772) STNORFD WRONG

/(@7772) SHoULD = AUTRE1l-1

/CLEAR ERROR TABLE

LAC 17
SAD K792
SKP
F635 HALT /JERROK, (17) NOT [NCREMENTED+1

/
/AUTO=-INDEY (IS2e 102) (1a) = 10,
/
LLAC K1
NAC 14
ILAC K78
nac 11 /(11) = 777777
[S7e 17
F636 HALT /JERROR, 1S# FAILED TN SKIP
LAC 10
SAD K11
SKP
F637 HALT JERROR, (1@8) NOT 11
LAC 11
SEA
F636 HALT JERROR, (11) NOT @
/
ZAUTN=T~DEX (ISZ# 11) (11) = 1@,
/
LAC K11
NAC 11 /(11) = 1@
1S7» 11
LAC 11
SAD K172A
SKP
F639 HALT . /ERROR, 1S7Z# 11 FAILED 7O
/INCREMENT +2 (11)
JEJECT



HASEX9
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VeRl4
BeA3s
[ RY)
AAN37
Ne049
nen4q
W42
6043
I XY
hepas
néR46

neday
AR50
0ea51
veas2
A¢053
AEB54
NEe@ssS
NEASE
weon7

PAGE
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204560
240015
207645
247774

207646 5

247776
750700
420015
740001
740200
740040

200015
544552
741000
740040
447634
605520
777775

047634 7

6A6154

/AUTD=INDEX (XCTe 15),

/

F640

F641

LAC K73
NAC 15

LAC LAWAUT
NAC A7774
LAC LAWFUL
DAC Q7775
cLA

XCT» 15
CMA

SZA

HALT

LAC 15

SAD K75
SKP

HALT

IS? WORK3
JMP AUTOIN
LAW ~3

DAC WORK3
JMP CHKBRD
JEJECT

/(15) 3 A7773
/(97774) = XCT+ 15

/(07775) 5 LAW 17777
/AC = 0@

/ERZOR, AC NOT ONES
/LAW 1777 DID NOT OCCUR

/ERROR, (15) NOT 7775 (XCT» 15)
/CHECK DONFE LOOPING
/LOOP

/BASIC MEMORY CHECKERBOARD



JASEXQ PAGE 08

tere

/CONSTANTS FOR AUTO-INDEXING, MODIFIED WHEN [N H]l 4K
4 .

Y 817776 K17776 17776
JePby N17777 K1727277 17777
neh62 V16665 K16665 16665
Wed63 016666 K16666 16666
NEN6 4 015554 K15554 15554
WeRes 215555 K165555 156585
46066 #14443 K14443 14443
36067 #14444 k14444 14444
WeA70 313332 K13332 13332
26071 13333 K13333 13333
WENT72 ¥12221 K12221 12221
deN73 B#12222 K12222 12222
nepn74 A1111@ K1111¢0 11117
BENTS P11111 K11111 11111
WeBd76 415252 K15252 15252
a7 605665 AUTRET JMP AYTR
ve1Pa 6085777 AUTR.M JMP AUTRE1
AL} 085776 AURJMP AUTRE1 -1

EJECT
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tetre

Ne1n2
Ne1Lnd
IR X
46105
106
ae107
26119
br111
he112
86113
v6114
16115
heE116
he117
Ne129
dr121
We122

06123
86124
86125

NE126
06127
06130
@131
NeEL32

NeE133
ve134
BE135
WEL36
we1x7
NE149
Wr141
ne142
AF143
We144
hr145
Re146
he147
vei1se
BF151
WE152
We153

PAGE
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2NN
206123
546124
741000
6n6116
206125
046123
207655
744010
741490
347532 21
047655 5
226123

347655 94
n66123

446123

626107

AN7666 V-

”ﬂ7666 7 V
207656

PYL LI
507610
740001
047634
626126

2RAAAN
206123
546124
741000
606147
206125
246123
2M7655
744010
741400
347532
347655
226123
347655
N66123
446123
626133

Noa

s

/RANNOM NUMBFR GFNERATORS

/

GENRAN [
LAC
SAD
SKP
JMP
LAC

RANDF X
ENNTBL

RANTAD-1
TBLTOP
NAC RANDEX
LAC RANCON
CLLIRAL

S#L

TAD K1

DAC RANCON
I.AC# RANDEX
TAD RANCON
NAC* RANDEX
IS7 RANDFX
JMP# GFNRAN

RANTAD

/

RANDEX
ENDRTRL
T8LTOP
/

CKNO 7]
‘. AND K37S
CMA

DAC WQRK3J
JMP# CKNO

RANTRL+10
RANTRL+12
RANTRL

RANGEN [
LAC
SAD
SKP
JMP
LAC

RANDE X
ENDTRL

TADRAN-1
TBL.TOP
NAC RANDFX
LAC RAMNCON
CLL!RAI

SaL

TAD Ki

NAC RANCON
LAC» RANDEX
TAD RANCON
NACe RANDEX
1S7 RANDFX
JMP# RANGEN
JEJECT

TADRAN

Ly D

/CHECK FOR END OF TARLE
/END
/GENFRATE RANDOM

/RFSET INDEX TO FIRST
/POSITION MODIFIER

/1 LEFT

/WAS BIT 0 A 1

/YES MAKF 17 A 1
/RESTORE MODIFIER
/GET FIRST CONTROL
/ADD MODIFIER

/NEW CONTROL = RANDOM
/STEP POINTER

/EXLT

- : . 50760
JMAKF 65K OR LESS

/LOOP COUNTER
/EXIT

/CHECK FOR TABLE END
/END
/GFNFRATE RANDOM

/RESET INDEX TO FIRST
/POSITION MODIFIFR
/1 LFFT 3
/WAS BIT © A 1
/MAKE 17 A 1
/RESTORE MODIFIER
CONTROL
/ADD MODIFJER
/NEW CONTROL = RANDOM
/STEP POINTER

/GET FIRST

/EXIT



HASEXY

ttere

154
hwe1hs
Ne166
Ae187
w160
e 161
ne162
Ar163
Ar164
WELAS
VE166
AF167
¥e170

96171
4F172
w173
¥r174
46175
V6176
br177
vweE200Q
AA201
W22
Be203
A2 4
dE205
206
VNeE207
AF210
we211
weE212
213
nr214
WeE215
ar216
w6217
WF220
AF221
Ae222
223
VWe224
Be225
He226
e 227
NE230
WE231
VE232
d6233

PAGE 100

7040042
758004
749410
748100
700142
777777
47317
206165
Ba633?2
207301
V47305
147632
707704

176312
207304%
naz7307
777776
N47314
77777@
347277
777760
Wa727¢
207347
A47306
2A7346
744710
Na730A
751407
7400141
A673207
207302
546761
606734
4473p0
447276
6N6704
447277
6un62a7
20735
7440220
744400
6R62 37
447314
606176
207307
743021
247307
626174

CHKBRD 10F
LAS
RAL
SMA
TOoN
LAW
NAC
LAC
NAC
LAC
rye
NéM
LEM

/

-1
RITSUP
2
NEXPAT
KPAT
MPAT
WORK1

/LNDAD CHECKERBNARD

/
JMS
1 0AD | AC
NAC
LAW
nac
L.CNTA L AW
NAC
LCNTR LAW
nac
LAC
NAC
WCl 0NP LAC
RCL
Nac

ADJUST
MPAT
PATWN
-2
WC256
-1lﬁ
WC128
-2’]
WC16
PATWD
PATR
PATR

PATR

SELICLA

CMA

NDACs | LREG

I AC
QAN
JMP
157
157
JIMP
157
JMP
LAC
RCR
SNL
MP
IS7
IMP
| AC
CMA
NAC
JMP

LLLREG
K17777
READ
LLREG
WC16
WCL.OOP
WC128
LCNTR
MPAT

L+ 3

HC256
LCNTA
PATWD

PATWD
LOAD+?2

JEJECT

/CHECK Pl INHIBITED
/Pl ON

/=16 DECIMAL

/TEST FOR A 1 DR @
/STORE WORDN

/DONF LOADING?

/YFS
/INCR, ADR
/16 WORDS?
/NO
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" 06234

06235
06236
06237
06240
#6241
06242
26243
06244
Br245
Be246
06247
06250
#6251
86252
06253
06254
26255
06256
n6257
Vr260
06261
06262
96263
06264
06265
26266
86267
66270
8h271
06272
66273
06274
06275
06276
06277
" T 1]
Pe3n1
63N
NFIAT
304
Be305
BE3ING
Pe3N7
0,310
86311

PAGE 101

207305
047633
106312
7177776
047314
77777
047277
207633
047306
777767
047276
7777172
047242
207306
744010
V47306
751400
740001
247307
227300
740001
267300
447242
606257
227300
547307
741007
606340
207307
546061
606325
447300
447276
606247
447277
606243
207305
744020
740400
606206
447314
606241
207633
740091
#47633
606237

/READ CHECKERBOARD

READ

RCNTA

RCNTR

RCLOOP

RORTN

LAC
NAC
JMS
LAW
NAC
LAW
DAC
LAC
DAC
LAW
DAC
LAW
NAC
LAC
RCL
NAC

SZL1

CMA
NAC

MPAT
WORK2
ADJUST
-2
WC256
.10\
WC128
WORK?
PATR
-2
WC16
-6
CRLF
PATR

PATR
CLA

PATWD

LAC# LLRFG

CMA

DACs LLREG

1S?
JMP

CRLF
ey

LAC# LLREG

SAD
SKP
JMP
LAC
SAD
JMP
1S7
157
JMP
157
JMP
LAC
RCR
SNL
Jup
1S2
JMP
LAC
CMA
NAC
Jup

PATHWD

ERROR
LLREG
K17777
NXTST
LLREG
WC16
RCLOOP
WC128
RCNTR
MPAT

. *+3
WC?256
RCNTA+?2
WORK?

WORK?2
RCNTA

JEJECT

/RESTORE PATTERN GEN

/=26 DECTM

/SAVF FOR

/COMPARE
/0K

/YES
/INCR, ADR
/16 WORDS?
/NO,

AL

COMPARE

/DONE READING?
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tere

ne312
we313
we314
WeE3NS
0e316
he 317
46320
6321

we322
weE3od
ne3n4

Be32s
Ae326
ne3o7
we 330
NEITY
hwe332
WEIZI
he33a
NA3I3ZS
NeE336
Be337

PAGE 172

AnaNan
206313
5A7556
740200
6M632°
207556
Ba730m
626317

207545
047300
626312

207632
247561
7412700
6N6363
446332
217301
n4a730%
207632
347560
W47632
676171

ADJUST

/
ULADY

NXTST

NEXPAT

1]

LAC ,

AND K1MK

SEA

JMP ULADyY

LAC k10 /SA
DAC LLREG

JMPe ADJUST

ILAC K4MQ /SA
NAC LLREG
JMPs ANJUST

LAC WORK}{
XOR KO&MYPK
SNA

JMP CKLOOP
1S72 .+1
LAC KPAT
NAC MPAT
|LAC WQRK1
TAD K2719K
NAC W0ORK1
JMP LOAD-1
LEJECT

"

2100008 FOR PATTERN

4p@ FOR PATTERN
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tetrte
/BASIC MEMORY CHFCKERBOARD ERROR ROUTINE,

BA340 B47634 FRROR DAC WORK3

06341 507317 AND BITSUP

26342 740200 SEA

06343 748001 CMA

06344 507317 AND RITSUP

26345 741700 SNA

26346 606270 JMP RDRTN

06347 207300 LAC LLREG /DISPLAY ADDRESS
06350 740040 Foa2 HLT~

26351 207307 LAC PATND /GOOD DATA

26352 740040 GOATA ALT

26353 207634 LAC WORK3 /BAD DATA

26354 740040 HDATA HLT

06355 750704 LAS /SUPPRESS HERE

26356 740001 CMA

26357 047317 NAC RITSUP

06360 207633 LAC WORK2 /PATTERN CONTROL WORD
86361 740040 PATT ALT

26362 606055 JMP E641+3 JSTART OVER

/

06363 750004 CKLONP LAS

Ne364 742010 . RTL

06365 740010 RAL

86366 741100 SPA

06367 606154 JMP CHKBRD JLOOP ON MEMORY TEST
Ae378 447634 1S7 WORK3 JCHECK DONE LOOPING
06371 606154 JMP CHKBRD /LOOP
86372 7000087 10F

06373 750004 LAS

06374 507557 AND K20K JCHECK ACS 4 FOR

JINHIBIT RELOCATION

n6375 741200 SNA

06376 606486 JMP ENTST JRFLOCATE

06377 760207 LAW 207

0¢ 40 107211 JMS TLSSF /BELL FOR ONE PASS
06401 758004 LAS

06402 748010 RAL

Ae403 741100 SPA JCHEGK FOR P1 INHIBITED
06404 107251 JMS PINOT /INHIBITED"

0F 405 600070 JMP SENUEN /START OVER IN THIS 4K

LEOT



HASEXY

Ar406
6407
0t 419
we411
hr412
6413
46414
bWe415
Br416
1417
#6420
BWe424
Nk422
BWr423
Ar424
06425
D426
Ac427
Ar430
WE431
ne432
#~433
Ne434
A6435
NA436
26437
NE440
he441
N6A442
Vk443
NEe444
WEk445
BF446
¥c447
WF450
B6e451
Pr4s2
NE4RJ
Be454
V6455
B6456
NEas7

PACE 104

700092
7748023
047313
206411
5M7556
740200
606517
740001
047633
207320
247634
207A33
247315
207634
247316
447316
167316
447313
606425
207634
h4a7316
447315
227315
347634
57562
247562
748200
606515
207634
447316
267316
547275
741000
606433
147634
447315
227315
447316
267316
547275
741000
6M6451

/PNDP-9 BASIC EXERCISER

/

TAPF 7

/ROUTINE FOR PROGRAM RELOCATION

/
FNTST 10F
: LLAW
NAC
LAC
AND
SZA
JMP
CMA
NAC
ILAC
NAC
MOVE LAC
DAC
LAC
DAC
1S7

-775%
WDCNT

K12K
MVRK

WORK?
K7777
WORK3
WORK?2
MOVES
WORK3
MOVED
MOVED

NZMe MOVFD

1S?
JMP
LAC
NAC
RFROM 1S7

WONNT
=3

WORK3
MOVED
MOVES

LAC=s MOVES

NAC
AND
XOR
SZA
JMP
LAC
MVRTN 1S?

WORK3
K729K
K7733K

MRINS
WORK3
MOVED

DACe MOVED

SAD
SKP
JMP
NZM
MVCST IS7

LIMITA

RFROM
WORK3
MOVES

LAC» MAVES

157

MOVED

DACe MOVED

SAN
SKP
JMP

LIMITA

MVCST

JEJERT

/P1 OFF DURING RFLOCATION

/SEE IF IN LO OR HI 4K
/H1 4K

/SOURCFE ADDRESS
/DFST'N ADR, TO HI 4K

/CLEAR DFST'N TO 0'S

/RESTORE DEST'N S, A,

/SOURCE ADR,
/SAVE INSTRUCTION

/ORERATE INST, IF @
/MEMORY REF

/STORE [N OPPOSITE 4K
/DONF WITH INST, IF FQUAL
/MOVF CONSTANT TABLES
/MOVF ANOTHER INST,

/SOURCF

/DEST'N

/DONF MOVING IF EQUAL
/DONF

/MOVE ANOTHER CONSTANT
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86460

LYY

Vra62
86463
06464
06465
06466
06467
06470
hN64a71
06472
P6473
0raT4
06475
06476
26477

PAGE 185

204541
247556
054541
204376
247556
054376
207327
247556
057327
207326
247556
057326
750004
740010
741100
107251

LAC K1¢4008

XOR K10K

DAC K1PQPB+10000
LAC E534+46

XOR Ki0K

DAC E534+6+10000
LAC TTIN

XOR K10K

NAC TTIN+120P0
LAC TTOUT

XOR Ki10K

DAC TTOUT+100600
LAS -

RAL

SPA

JMS PINOT

LEJECT

/LOWFR

/CHECK FOR INHIBIT PI
/INHIBITED
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LI Y d)
nespt
6502
nesnd
VESA4
VeSS
[da3-1d
weESa?

wes10
PILYE
6512
NE513
06514

#6515
26516
6517
wes20
6521
Ves22
NES23
br524
86525

ne526
nes27
26530
v6531
AE532

NES3I3
6524
AEG35

PAGE 106

206500
507556
740200
741000
627311
760207
107211
627310

777777
P47634
207320
047315
606423

147313
207634
507320
A47633
207313
547542
606530
547633
606442

447313
606521
207556
247634
606443

347643
B47644
606536

RGNAGN LAC ,
AND K19K
SZA
SKP
JMP® QOaNH]
LAW 287
JMS TLSSF
JMP® QGNLO
/
/SETUP TN MOVE TN LOW 4K
/
MVRK ILAW 17777
NAC WORK3J
LAC K7777
NAC MOVES
JMP MOVE +2
/
/

/AnJUST MEMORY REF.
/AR, PORTJON=ANY ADR,

/
MRINS DZM
LLAC
AND
NAC
LAC
SAD
JMP
SAD
JMP

1S#
JMP
LAC
XOR
JMP

SAV3 NAC
SAVS DAC
SAVeE JMP

WDCNT
WORK3
K7777
WORK?2
WOCNT
K2?

5

WORK?

MVRTN-1

WDCNT
o =h

K1MK
WORK3
MVRTN

SAVAC
RJMP
SRVINT

JEJECT

/SFE WHICH 4K

/START OVER IN HI 4K
/BELL

/START [N LOW 4K

/DEST'N
/SOURCF

/MOVE PROGRAM

INSTRUGTIONS, nO NOT ApJyUST IFf
FROM # To 21,

/ADR, COMPARE WORD
/INST, TO BE MODIFIED
/CLEAR BITS -5

/SAVF

/DONF IF EQUAL TO 22

/COMPARE

/ADR, 1S SOME REG, FROM #

/70 21, MOVE WITHOUT ADJUSTING
/ADR, COUNT+1

/10400
/ADJUST INST, RY 1P00@0
/MOVF

/THESE ARE MODIFIED FOR
/RFLOCATION
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26536
86537
86540
06541
B6542
We543
Ne544
06545
B6546

06547
V6550
BESS,
Pe552
06553
B6554
86555
BE556
86557
BE560
Née561

V6562
A6563
Re564
B€565
B6566
B6567
WesS70

06571
0€572
B6573

D6574

Be575
n6576
nes77
6600
0we6nt
Ve602
Be603

PAGE 107

708001
741000
606575
700314
741100
748040
207631
740010
741100

606636
700314
507322
740200
1071472
702101
741000
606776
700201
606562
626763

744000
207644
741100
744002
507602
546574
740040

207643
700047
627644

406572

200007
547540
741000
606575
7008704
106621
66562

/

/SFRVICE ALL INTERRUPTS

/
SRVINT

K643

/

/SETUP TO
/

RINIT

F644

P1ON

/
TLINT
/
CLKINT

CLSF

SKP

JMP CLKINT
10RS

SPA

HALT

LAC WORK
RAL

SPA

JMP TTYINT
10RS

AND K400
SzA

JMS RNFLG
RSF

SKP

JMP READA
PSF

JMP RTNIT
JMPe GOPNCH

/CHECK FOR Pl FROM CLOCK
/SOME OTHER DEVICE

/STATUS WORD BIT @ MUST = 0
/ERROR, BIT @ SET, Pl OFF

/SEE IF TTY IN USE AT TIME
/0F P]

/CONTINUE PRINTING

/170 STATUS WORD

/CHECK FOR NO TAPE FLAGS
/EITHER READER OR PUNCH NO TAPF
/CHECK FOR Pl FROM READER

/REAN MORE

/CHECK PUNCH P1
/SOME OTHER DEVICE
/PUNCH MORE

RETURN TO INSTRUCTIQN TEST

CLL

LAC RJMP
SPA

STL

AND K178
SAD TLINT
HALT

LAC SaVaC
10N
JMP# RUMP

PION
LAC 7

SAD K17
SKP

CJMP =3

CLOF

JMS CLKSET
JMP RTINIT
JEJECT

/Cta) AT PI
/CHECK LINK
/RESTORE LINK

/ERROR, Pl OCCURREDN AFTER LAC SAVAC

/INSTEAD OF JUMP « RUMP,
/AC AT TIMF OF PI

/P1 ON

/CONTENTS OF (@) AFTFR P1

/LFT CLOCK CONTINUE FOR 1/2 SEC

/RESET CLOCK TO RANDOM VALUE

/RETURN TO INST, TEST
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terere
‘ /

/SETUP CLOCK VALUES

/
Re 604 230080 SETCLK ]
Be605 176187 JMS GENRAN /GET A NO, FOR CLOCK
BELRG 247313 DAC WDCNT /SAVF
neen7 507324 AND K777 /MAX, TIME = 9 SECS,
26610 247313 DAC WDCNT /SAVE
P6611 347325 TAD M147 /MIN, TIME = 2 SEC.,
ne612 741100 SPA /P0S,=2 SECS, DR MORE
Wr613 6A6605 JMP SETCLK+1 /NEG = LESS THAN 2 SEC,
Wh614 207313 LAC WDCNT
86615 740001 CMA
26616 240087 NAC 7 /PUT VALUE IN (7)
P¢617 700044 CLON /CLOCK ON
6628 626604 JMPs SFTCLK JEXIT

/
V621 208090 CLKSET ] v
0r622 126133 JMS RANGEN /GET A NO, FOR CLOCK
06623 V47313 DAC WDCNT /SAVF
06624 507324 AND K777 /MAX, TIME = 9 SECS,
ne625 347313 DAC WDONT /SAVF .
WE626 347328 TAD M167 /MIN, TIME = 2 SECS,
06627 741100 SPA /P0S, = 2 SECS, OR MORE
Nr630 6R6622 JMP CLKSFT+1 /NEG, = LESS THAN 2 SECS,
BF631 207313 LAC WDCNT
VE632 740101 CMA
26633 240007 NAC 7 /PUT VALUE IN (7)
2634 708044 CLON /CLOCK ON
WE635 626621 JMP# CLKSET JEXIT

JEJECT



HASEXS PAGE 189

tetre
/SFTUP FOR READ, PUNCH, OR PRINT
/
N6636 207326 TTYINT LAC TToUY
ne637 546701 SAD ENNOUT /1F FQUAL GO PUNGCH AND READ
D6640 686657 JMP PREADY
N664Y 207631 LAC WORK
06642 507531 AND K@
N6643 247560 XOR K2M@K
N6644 247631 DAC WORK
06645 700101 RSF
Nh646 741000 SKP
06647 7400408 F645 HALT 7ERROR, READ FLAG UP
N6650 700201 PSF
ne6651 7410pa SKP
Ne652 7403040 F646 HALT JERROR, PUNCH FLAG UP
D6653 447326 1S# TToUT /TTOUT = CHAR, BIN POINTER
V6654 227326 LACe TTOUT /GET CHAR, FROM TTy RIN
D655 700406 TLS /PRINT ONE CHARACTER
P6656 606567 JMP RTNIT /RETURN TO INST, TFST
/
06657 147631 PREADY DEM WORK
86660 147330 NZM CNTA
Be661 147331 nNZM CNTB
06662 700442 TCF /CLEAR TTY FLAG
N6663 750734 LAS
Dr664 587544 AND K1K
26665 7417290 SNA /TEST ACS 8 A 1
N6666 6P6671 JMNP ,+3
Be667 700104 RSA /SELECT READER
ne670 606562 JMP RTNIT /RETURN TO |INST, TEST
Ne671 206763 LAC GOPNCH
Be672 741700 SNA /72187 TIME THRU
Ne673 6n6702 JMP PNSTRT /START SFQUENCE
NE674 700104 RSA /SELECT READER
w675 626763 JMPa GOPNCH /CONTINUE SEQUENCE
/
06676 207360 DATARL TTRUFA-1
n6677 007444 ENDBIN TTRUFA+63
De7m0 PR7444 nYTTNP TTRUFB-1
LYYA ] A0753m FNDOUT TTRUFB+63

LEJECT
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Ne7m2
Ar703
Ve704
B6705
Nere6
bve707
ur710

Ve711
V712
We713
Be714
Be715
BET716
Bée717
Be720
We721
WE722
Be723
WET24
Be725
VeET26
ne727
6730
V731
BF732
BETIT
Ne734
Nne735
Ae736
06737
BAe740
6741
B¢e742
Ne743
V744
We745
Ve746
ne747
Ve750
Bersy
Ae752
Br753
De754
V6755
Ne6756

Be757
Ac760
Be761
Br762

PAGE 110

107247
700407
758004
507547
741200
606712
700202

606562
750000
700104
106763
217334
P47336
447336
207336
176763
207337
106763
207336
547340
741000
606717
207332
#47336
447334
207336
106763
207337
106763
207336
547333
741700
646732
207341
247336
146763
207336
107233
106763
777770
247336
750001
700010
743700
740740

106763
447336
606753
6n6715

/

/PUNCH DATA

/
PNSTRT

PNXT

PNXTA

E647

JMS
TCF
LLAS
AND
SNA
JMP
PCF

JMP
CLA
RSA
JMS
LAC
NAC
1S#
LAC
JMS
LAC
JMS
LAC
SAD
SKP
JMP
LAC
NAC
1S?
LAC
JMS
LAC
JMS
LAC
SAD
SKP

"JMP

LLAC
DAC
JMS
LAC
JMS
JMS
LAW
NAC

CLA!

CRLF

K3K

o3

RINIT

GOPNCH
K379
STNRE
STNRF
STNRE
GOPNCH
SPCE
GOPNCH
STNRF
K332

PNXT
K257
STNRF
STORE
STNRF
GOPNCH
SPrE
GOPNCH
STNRF
K271

PNXTA
KCRLF
STORE
GQAPNCH
STORF
ROTATY9
GOPNCH
-1[!
STNRF
CMA

700019

SZA

HALT

JMS
IS#
JMP
JMP

GOPNCH
STORE
=6
PNYXT=2

/CR,LF
/CLEAR TTY FLAG

/MASK ACS 7 AND 8

/IF FITHER IS A 3, DON'T PUNCH
/PUNCH DATA

/CLEAR PUNCH FLAG, NO MORE
/P1'S FROM PUNCH SHOULD OCCUR,
/RETURN TO INST, TEST

/SELECT READER AND PUNCH
/T0 INITIATE SFQUENCE

/PUNCH CHAR, [N aC 10-17
/(SPCE) =240

/PUNCH SPACE

/DONF WITH ALPHABET IF EQUAL

/PUNCH MORE CHARS,

/(KCRLF)=CR,LF

/PUNCH CR

/ROTATE 9 RIGHT

/PUNCH LF

/AC = 777777

/CLEAR AC WITH MB 14
/JERROR, EVENT TIME { DIDN'T

/CLEAR AC, )
/PUNCH 8 FRAMES OF @°S

/START NEW LINE
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LEJECT
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WeT63
V764
ne765
Be766
w767
36770
6771
6772
6773
B6e774
26775

A6776
br777
w7000
07801
7002
27803
w7904

A7005
w7006
ar007

w7010
¥70811
w7812
a7213
47014
A7815
n7016
w7017
7020
#7021
a7022
¥7023
N7024
317025
n7026

w7027
7830
07031
47032
87033
87034
87035
n7036

PAGE 112

(144 1d
708704
7508004
587550
7407200
6R6562
447330
207331
740200
6070131
606567

750704
507547
740200
687113
75087494
5076550
741200

6A7A1 7
708112
686562

7001172
740200
697017
2A733¢
740200
607031
607027
447327
867327
207327
546677
6A7037
2073307
740200
607431

447331
606562
7777717
3473307
347330
147331
700104
606562

GOPNCH

n
PSA
LAS
AND
Séa
JMP
Is?
LAC
SZA
JMP
JMP

/REAN PUNCHED

/
READA

£RONNT

TADD1

SUR1

LAS
AND
SZa
JMP
LAS
AND
SNA

JMP
RRR
JMP

RRR
SgA
JMP
LAC
SZA
JHP
JMP
18?7

K4K
RTNT
CNTA
CNTB
SUR1
RTINIT
INFO
K3K
READR

K4 K

0’1

RTNIT

ZRONOT
CNTA

SUrRg
TAND1
TTIN

NACs TTIN

LAC
SAD
JMP
LAC
SZA
JMP

1S7
JMP
LAW
TAD
NAC
NgM
RSA
JMP

TTIN
FNNBIN
SETTY
CNTA

o *3

CNTB
RTNTT
-1
CNTA
CNTA
CNTB

RTINIT

JEJECT

/MASK ACS 6
JIF A 1, DON'T USE CNTA OR CNTB
/RETURN TO [NST, TFST
/CNTAZPUNCH SE(ECTED

/@sWAlT FOR P
/12SFLECT READFR AGAIN
/RETURN TO INST, TEST

/MASK ACS 7 AND 8
/1F EITHER IS A 1, READ FULL SPEFD

/MASK ACS 6
/1IF A 1, CLEAR READER FLAG, NO
/MORF P]'S FRQOM READFR

/CLEAR READER FLAG
/RETURN TO INST, TEST AND
/WAIT FOR PUNCH P]

/READ QONE

/8=ND DATA IN READER YET
/SEE IF PUNCH 1S SELFCTED
/YES, SUBTRACT FROM CNTA

/READER SELECTED
/STORE CHAR, IN TTY BIN

/CHECK FOR 52 CHARACTERS STORED
/DONF, SFETUP T0 PRINT

/RETURN TO INST, TEST

/(CNTA) -1

/RETURN TO INST, TEST



HASEX9 PAGE 113

tery
27437 700?01 SETTY PSF /WALIT FOR PUNCH
v7040 67037 JMP =1 .
#7241 7002087 PCF /CLEAR PUNCH FLAG
87042 708402 TCF /CLEAR TTY FLAG
D7043 207312 LAC BRFEAK
87044 547537 SAD K12A
27045 607070 JMP PUNG
27046 447312 1S2 BREAK
87047 206676 LAC DATABL /RESTORE INPUT/OQUTPUT POINTERS
27050 R47327 DAC TTIN /READER TO BIN
87051 206700 LAC OUTTOP
87052 B47326 DAC TTNUT /BIN TO TTY
27053 447327 XFR1 I1SZ TTIN /TRANSFER BUFFER A TO RUFFER B
27854 227327 LAC# TTIN
87055 447326 Is? TTOUT
h7056 867326 DACe TTOUT
37857 207326 LAC TTNUT
#7060 546701 SAD FNDOUT . /DONF IF EQUAL T0O TTRUFB+6:
37061 741060 SKP
27062 607053 JMP XFR1 /TRANSFER ANOTHER
¥7063 206676 LAC DATARL /RESTORE BUFFER POINTERS
#7064 247327 DAC TTIN
¥7865 206700 LAC OUTTOP /TTBUFR=1
27866 247326 DAC TTOUT
07067 686641 JMP TTYINT+3 /BEGIN PRINTING
/
27070 206763 PUN6 LAC GOPNCH
870714 547112 SAD K647 /PUNCH #'S ONLY AT END OF RLOCK
87072 741000 SKP
37873 607047 JMP XFR1~-4 /(GOPNCH) NOTsE647+2
07074 147312 NZM RRFAK
37075 777772 ‘ LAW -6
B7076 247336 DAC STORE /FRAME COUNTER
87877 777777 LAW =1 /AC=777777
07100 7008017 700018 /CLEAR AC WITH BIT 14
27101 740200 SZA
27102 748040 Fé6a8 HALT /ERROR, MB14 DIDN'T CLEAR AC
A47103 /' 700284 PSA /PUNCH BLANK FRAME
27104 708201 PSF -
37105 607104 JMP =1
87106 447336 1Sz STNRF
87107 607077 JMP £648-3
27110 700202 PCF /CLEAR PUNCH FLAG
w7111 607047 JMP XFR1-4 /SETUP TO PRINT
/
#7112 206760 K647 E647+2

JEJECT
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teere

w7113
47114
17115
87116
27117
"7120
B7121
17122
87123
n7124
¥712?25
R7126
87127
07130
7131
w7132

87433
87134
#7135
w7136
47137
7140
h7141

#7142
07143
27144
#7145
07146
w7147
4715¢@
"7151
07152
97153

7154
n7155
n71%6
27157
n7160
n7161
B7162
87163
n7164
n7165
27166
A7167
2717@

PAGE 114

750404
507550
741200
607121
700112
606567
708117
741200
607131
447327
867327
207327
546677
607133
708104
6086562

206676
47327
750004
507551
748200
6A7131
6N7042

A1y
587544
740200
607152
760320
247342
n4a7352
607154
768322
617147

207351
N47313
107242
447313
227313
741200
607167
1067211
1087233
107211
607157
107242
627142

/RFANDB ROUTINE 1S USED ONLY WHEN PUNCH IS INHIBITED
/BY ACS 7 OR 8, NR BOTH,

/
READR

SELECT

/

/

LAS
AND
SNA
JMP
RRR
JMP
RRR
SNA
JMP
1S#

K 4K

o *3

RINIT

SELECT
TTIN

NACs TTIN

LAC
SAD
JMP
RSA
JMP

LAC
NAC
LAS
AND
SZA
JMP
JMP

TTIN
FENNBIN
o3

RTINIT

NATABL
TTIN

K&K

SELECT
SETTY+3

READER RUNS AT FULL SPEED,

/MASK ACS 6
/IF A 1, DON+T READ

/CLEAR READER FLAG

/RETURN TO [INST, TeST

/GET CHAR, FROM BUFFER,

/8 = NO DATA IN READER YET,
/SELECT READER AGAIN

/BUFFER POINTER +1

/STORE CHAR, IN TTBUFA

/CHECK FOR 52 CHARS, STORED
/TTRUFA 1S FULL
/SELFCT READER
/RETURN YO INST, TEST

/RESTORE TTBUFA POINTER

/MASK ACS 6 ANN 7

/IF EITHER A 1, DON'T PRINT
/SELFCT READER AGAIN

/SETUP TO PRINT

/SERVICE NO TAPE CONDITIONS

/
RNFLG

/
DUTFLG

CLRFLG

]

AND
SZA
JMP
LAW
X0R
DAC
JMP
LAW
JMP

LLAC
DAC
JMS
182

K 1K

L +5
327
k529K
NTFLG+1
OUTFLG
327

.4

NTFLG
WDONT
CRLF

WOCNT

LAC® WNCNT

SNA
JMP
JMS
JMS
JMS
JMP
JMS

CLRFLG
TLSSF
ROTATO
TLSSF
OUTFLG+3
CRLF

JMP# RNFLG

/CHECK FOR READER NO TAPE

/RFADER

/PUNCH. NO TAPE

/PRINT R OR P NO TAPF
/REANDER NO TAPE

/CR,LF

/CR,LF
/RETURN TO SEQUENCE
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EJECT
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tete

w7171
w7172
97173
w7174
w7175
7176
¥7177
w7200
7201
v7202

37203
27204
n7205
17206
07207
¥7210
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300000
777440
047343
750000
700204
700201
607176
447313
60717%
627171

anonan
777777
7008704
700241
6A7286
627203

/PUNCH LFADEPR

/
PNLEDR

/
PNMARK

4

LAW =340
NAC WDCONT
CLA

PSA

PSF

JMP =1
IS# WDMNT
JMP =4
JMPs PNLEDR
7]

LAW =1
PSA

PSF

JMP =9

JMP» PNMARK
JEJECT

JEXIT
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tere

87211
p7212
27213
7214
87215
87216
87217
87220
07221
87222
87223
87224
27225
87226
27227
87230
07231
07232

87233
n7234
87235
87236
87237
07240
07241

07242
07243
27244
27245
87246
a7247
07250
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eapnon
047316
207631
740010
740100
667221
740401
607217
207316
700406
709401
607223
207631
748010
740100
700492
207316
627211

200000
742020
742020
742020
742020
740020
627233

000000
760215
187211
547247
627242
760212
607244

/

/PRINT A CHARACTFR

/
TLSSF

/

/ROTATE 9
/

ROTAT9

/
/CARRIAGF
/

CRLF

4

NAC MOVED

LAC WORK

RAL

SMA /CHECK TTY FLAG
JMP 43

TSF

JMP =1 /WAIT FOR FLAG
LAC MOVED

TLS

TSF

JMP =1

LAC WORK /CLEAR TTy IF BIT 1
RAL

SMA

TCF

LAC MOVED

JMPe TLSSF

RIGHT

4]

RTR; RTR; RTR
RTR: RAR

JMP» ROTATY
RETURN, LINEFEED

4

LAW 215 /CR
JMS TLSSF

JMP# CRLF /EXLIT

- LAW 212 /LF

JMP CRLF+2
JEJECT

2]
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tetre

7251
n72%52
W72R3
n7254
W72%85
47256
87257
07260
87261
07262
A7263
07264
87265
37266
¥7267
87270
w7271
a7272
87273

w7274
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Il 1014
207635
547537
741700
627251
147635
157635
207274
040014
107242
220014
741200
607272
107211
107233
107211
607263
107242
627251

B07343

/PRINT “COMPLETE"

/
PINOT

COMPA

4]

LAC WORKS4
SAD KipA
SKP

JMP® PINOT
N2M WORK4
NZM WORK4+10009
LAC COMPA
DAC 14

JMS CRLF
LAC» 14
SNA

JMP  ,+5
JMS TLSSF
JMS ROTAT9
JMS TLSSF
JMP =6
JMS CRLF
JMPa PINOT

COMP
JEJECT

/PASS COUNTER
/PRINT [F FQUAL TO 1@

/START PROGRAM

/PRINT COMPLETF

/DONF PRINTING IF @
/PRINT 1 CHAR
/PRINT 2ND

/GET NEXT PAIR
/CR, LF



ASEXO

tere

"r27%
w2270
w1
LRALL
GRAT D
"7302
RI3INY
LRAT T
LRALL
LAALL
LERALDY
w7314
LRALDY
LR
GEARR]
w3814
arTis
LERRY
"N ?
WY
321

ar322

GREARA)
Dk Dol |
L1
w1324
w337
ARAAT |
LRANS |
DLRAA ]
[URAARN |
CRANY ]
DRAUA L
336
AN
JTsapn
W34y
LAY I
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AT LY L
(LI LIT]
CLT LT
WORRAR
W}7700
7400726
[ ARAL T
748077
CAR AL 1
CLLLLT
araraR
LI\
a1a070
LT
APNARP
17177
AR AP
WARALY
7227
waz777
1RRRAQ
ApLanp
L1 U T ]
SETRAL
177611
UL ]
ARV
APPRYP
209000
LT RLY
aean?y
ARATAP
PIT AT 1
VeARAe
PON240
CTT KA ¢
21221%
520004

/CONSTANT TARLE FOR CHECKERROARD AND PI
/SFRVICE ROUTINES

/
LIMITA
WC16
WC12n
| LREN
KPAT

MPAT
PATR
PATWN
HGNLO
RGNHI1
RRE AKX
WOENT
WEPhA
MOVES
MOVEDN
HITSUP
X72777
RLABR
Kidpn
ASAAK
nN777
Mie?
TTOUY
TTIN
CNTA
CNTR
KpR7
27y
LT
n3PY
STORF
SPCE
LA
RCKLF
X5, Ah

7%2525%
f

”

0
f37740
740076
n37701
740077
n37704
4

[\
SEQUFN
SEQUEN+1ROPA
[

»
1727776
U

(]
72177177
7777
140070
1490
L1 1)
777
777611
'

o

]

3]

257
271
e
Iy

”

240
33°
21221%
Koreay
LEJECT

/OFLIMITER



HASEX®

teere

7343
BW7344
RA7345
V7346
b7347
87350

7351
w7352
#7353
¥7354
87355
07356
07357
47360

47361

87445
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0A7343
317383
320315
305314
35324
saennn

207351
200000
317316
324240
320301
240305
207207
neoean

/
/PRINT ROUTINE CONSTANTS
/"COMPLETE™

/

cComMP R
317303; 3203153

/

/R OR P NO TAPE

/

NTFLG .
()
317316; 324240
240305, 207207
0

/

/TTY BIN

/

TTRUF A LBLOCK 64

/

TTRUFB .BLOCK 64

LEJECT

3053143 3953243 f

3203071

/READER RUF = 52 LOCS, (DECIMAL)

/TTY BUF = 52 LOCS, ( DECIMAL)
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teere

27531
07532
27533
N7534
w7535
N7536
n7537
P7549
87541
#7542
V7543
#7544
#7545
A7546
47547
87550
07551
27552
87553
07554
27555
n7556
07557
w7560
27561
w7562
N7563
a7564
#7565
87566
07567
87570
n7571
w7572
87573
27574
a7575
87576
@7577
17600
07601
876082
07603
B7604
n7605
A7606
87607
07610
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200000
200001
200002
200004
200n10
298011
2008012
200040
200020
200022
200740
201000
200400
pez2nan
203000
004000
206700
2002080
240000
400000
400007
210000
320000
200780
600200
760000
2n2021
an2120
111111
222222
333333
444444
555555
666666
777777
211111
212222
213333
014444
#1555%
216666
017777
802525
205257
252525
525252
525253
277777

/CONSTANT AND ERROR TABLES,

K409

KK
K20p
K4 MK
K4A0K
K4ma2K
K1nK
K2@K
K2A@K
K6@0K
K700K
K2021
K2129
K1sS
K28
K3S
K4S
KS5S
K6S
K7S
K518
K12s
K13S
Ki4g
K15S
K16S
K17s
K2525
K5252
K@10
K171
K53
K37S

49
1009
400
2000
3000
4000
6070
200
40700
400000
480002
16000
20000
200008
600000
707000
2021
2120
111111
222222
333333
444444
556556
666666
777777
11111
12222
13333
14444
15555
16666
17777
2525
5252
252525
526252
525253
77777
LEJECT

NOT MODIFIED WHEN IN HI 4K
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tetre

27611
07612
07613
n7614
47615
87616
87617
07628
87621
97622
87623
V7624
87625
87626
w7627

n7630
07631
87632
47633
n7634
A7635
n7636

7637 .

n7640
n7641
n7642
N7643
Vw7644
A7645
A7646
w7647

‘7650

N7651
n7652
7653
n7654
7655
N7656
n7657
7660
w7661
Nn7662
nN7663
n7664
7665
7666
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700042
708002
760002
10072
604002
344002
741000
750000
777776
777773
777737
777377
773777
7327777
377777

aoenon
aneran
aAnenan
200090
2000nn
ananan
seannn
a1y
anenen
740010
740701
200080
aaenon
420015
777777
120015
740040
620012
200000
741400
740400
123456
654321
361416
055363
546060
243035
762577
453237
150214
2npenn

K7X42
K7XX?
K76X?
K1XX?
K6X4?
K344x%2
KSKP
KCLA
M1

M4

M4P
M400
M4K

M4 RK
M42AK
/
RJCNT
WORK
WORK1
WORK?2
WORK?3
WORKA4
TTADR
AUTNOT
TCLK
XCTRAL
AUTCMA
SAVAC
RJMP
lLAWAUT
LAWFUL
JMSAUT
KHALT
JMPAUT
SAV4
KS?L
KSML
RANCON
RANTRL

700042
7000402
7608032
100002
614002
344902
SKP

cLa

777776
777773
777737
777377
773777
737777
377777

2TIIIINIIID

ax
X >»
>

(4}

XCT# 15
LAW 17777
JMSe 15
747040
JMP# 12
LAC @
741400
7404009
123456
654321
361416
n55363
546060
243035
762572
453237
150214
4 .
LEJECT
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teee

#7667
07670
07671
17672
07673
87674
87675
07676
P7677
07700
07701
87702
n7783
A7704
07705
87706
n7707
¥7710
87711
87712
27713
07714

07715
n7716
7717
07720
87721

07722
27723
07724
07725
7726
87727
07730

PAGE

123

208000
0ngnRn
o0anen
200na0
onpRen
ananan
00000
anpRen
aneean
141414
20000n
202000
anennn
200700
aepaen
a0oean
200700
200000
poeng0
200000
oogean
200000

L1 AY
LLd a1y
200000
AReaan
00020

2aanan
ga000e
L d I
ogron
anoenn
an00an
752525
A 11

/ERROR TABLES
/

JMPRFT
Ji1a
Je22
J333
Jaag
J555
J666
J777
J525
Jes?
CaLo
CALy
JSM74
JSM7o
JSM73
JSM74
JSM75
JSM76
JSM77
J§252
JS§525
JSSS

/
XCT11
XCT12
XCT13
XCT17
XCT125
/
JST77
JST66
JST58
JST44
AUTJUMP
AUTUMS

TSIV NN IVNIINETIIIINIIIIIIIIIIIIIIISSS

TIIII

IV

752525
END

/JMP
/JMP
/ JMp
7/ JMP
/JMP
/ JMP
/ JMP
/JMP
/JMP
7/ JMP
/CAL
/CAL
/7 JMS
/JMS
/JMS
/ JUMS
7/ JIMS
/JMS
/JIMS
/ JMS
/ JIMS
/JMS

/XCT
/XCT
/XCT
/XCT
/XCT

/IMS s
/JMS»
/JMS»
/JMS e
/JMP »
/JIMS #

2?2

11111 (E509)
12222 (F510)
13333 (E5111)
14444 (E512)
15555 (E513)
16666 (E514)
17777 (E515)
15252 (F516)
12525 (F517)

FROM 17757 EXT, LINK = @ (E518)

FROM 17757, LINK = ¢

FROM @a7777 10
FROM a777¢ TO
FROM a7775 TO
FROM @a7774 T0
FROM @7773 T0
FROM p7772 10
FROM 97771 10
FROM 12525 10
FROM 15252 TO

11111
12222
13333
14444
15555
16666
17777
15252
17525

SERIES TEST (ES40)

JMS, FROM 11111 XCT
JMS, FROM 12222 X€T
JMS, FROM 13333 XCT (14444)
J.S FROM 07776 XCT (17776)
JMS, FROM 12525 XCT (15252)

87777 (E£592)
16666 (EK94)
15555 (£596)
14444 (E598)

12 (AUTO-INDEX)
17 (AUTO-INDEX)

(Es2a)
(E522)
(E524)
(E526)
(F528)
(F530)
(E532)
(E534)
(F536)
(E538)

(16666)
(15555)

(E620)
(E633)

(E562)
(F564)
(F566)

(E568)
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ABMATS
ADDAC
ADDACL
ADEDDN
ADJUST
AMRPRT
AMRSUM
AMINSB
AMNSRT
ANDAC
ANDT
ANEG
APLSRT
APLUSB
APDS
AUR JMP
AUTCMA
AUTJUMP
AUTIMS
AUTNDT
AUTOIN
AUTR
AUTRFT
AUTRF1
AUTR.M
3DATA
SEGIN
BGNAGN
HGNHT
dGNLO
4ISETY
31 TSUP
$1TTS
$1TTS82
SMAMRT
HMASUM
IMINSA

HMNSAT

HNEG
1P0OS
BRE AK
CALD
CAL1
CHKBRD
CKLODP
UKLP
CKNO
ULKINT
CLKSFT
CLRFIG
CNTA
CNTB
COMP
COMPA
CONCHG

PAGE 124

22530
21524
#1772
23030
#6312
82571
23075
32433
02467
01306
25517
23017
22454
22417
23016
26101
07642
87726
87727
27637
05520
25665
06077
95777
26100
26354
20022
26500
#7311
27310
#3036
07317
03055
03270
02543
03024
#2425
22515
23021
23020
97312
27701
07702
26154
A6363
23011
26126
26575
26621
87167
27330
27331
27343
27274
22767
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CRLF
UACAR
DATARL
NBRX
DBRXX
UBRXXX
UZMAR
ENDBTIN
ENDOUT
ENDTRL
ENTSY
FRROR
[
£113
£114
£115
L1116
Li14p
F141
k142
F143
r162
163
F£164
£165
K146
Fi167
£168
t169
t170
K226
r2e7
L2208
£E2a9
t21@
F211
L212
£213
£214
F215
F216
k217
218
£219
r22e
K221
£222
£E223
L224
F22s5
226
£24
K25
F258
£259
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N7242
83341
06676
00204
20287
80215
83222
06677
g6781
26124
264086
26340
2008m2
00644
20671
pA745
20721
8n747
aN775
81012
21027
A10633
21037
01043
21047
21053
21057
01063
21067
910872
21103
#1106
21111
21114
21117
n1121
21125
71130
21133
21136
21141
31144
21146
#1153
21155
21162
21164
21171
21173
11200
21202
20149
80144
01212
21214



HASEX9 PAGE 126

r26 an1s0
L2260 1220
L2614 81222
r262 21226
£263 #1230
L264 21234
r265 91236
F266 21243
F267 21245
t268 #1252
£269 21254
F27 20154
F270 81261
t271 1263
K272 81270
b273 1301
t274 #1311
£275 21315
£276 91321
F277 091326
F278 #1342
£279 P1344
£ 28 0n164
L2RM 81354
b 281 91361
F2H2 91366
£ 283 21372
£284 21405
F 285 21415
£ 286 21417
r287 21424
F288 n1426
F2R9 #1433
29 00170
£290 #1435
L2919 01443
K292 81445
F293 91451
£294 #1453
£295 21457
£296 21461
£297 01467
r298 21471
£299 91477
3¢ 20174
£309 21501
L3021 A1511
£322 71517
H323 1531
£E304 21533
£305 91541
£306 91543
£E307 1551
L3078 21553

E3¢9 21561
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k31 20200
t310 21563
311 21571
£312 21573
£313 21601
£314 21603
£315 21611
£316 91613
€317 01621
£318 1623
£319 21631
F32 pa227
F320 - 91633
F321 81642
£322 21644
£323 21653
t374 81655
3275 31664
F326 21666
£327 21675
£328 01677
£329 21706
£33 20232
£330 21710
F331 21717
K332 71721
k333 917302
£E334 91732
F335 01741
F336 21743
£337 n1752
£338 A1754
£339 N1763
F34 20236
r349 01765
K347 02000
£L348 22002
£349 22011
£35 . 20241
+350 22013
£351 B2822
k352 p20824
£353 92033
£354 22835
£355 82044
F356 p2046
£357 n2855
£358 32057
r359 n2066
H36 np245
K360 22470
361 02077
£362 92101
£363 w2114

L364 92112
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t 3665 w2121
t386 w2123
t 367 Bw2132
368 #2134
369 32143
37 wn2sa
370 42145
r371 B2154
r372 #2156
+r373 #2165
+r 374 #2167
K376 82176
£ 376 32200
L 377 2207
£L378 w2211
F379 w2270
r 3% ne254
F389 02222
t 3R w2231
L3382 n2233
F3RY hp2242
t 344 n2244
3RS #2253
IR LTS 02255
L3R n2264
3128 B2266
t 3R89 B2275
39 on257
390 02277
391 #2306
+392 2723190
+ 393 872316
£ 394 32320
1395 #2326
F 396 A?233a@
©.397 82336
398 A2340
r399 82353
r 47 20262
=470 a2355
1421 72461
402 27465
v 4¢3 32474
L4V 4 32500
" 4/5 32547
476 w2513
r 427 NP535
428 h2541
r.41r9 n2554
41 AA265
410 #2554
k411 #2563
£412 B2567
£413 #2576

£414 @2602
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ra1s #2610
k416 02614
417 02624
L418 22630
L419 92641
L4? 00271
479 82645
£421 22657
L4272 02663
L4723 82676
t 424 a27m2
L4275 #2716
4726 - 82722
r427 22737
K428 872743
t 479 n2761
K43 20274
H430 N2765
K431 23062
£432 B3066
F433 23075
Fa34 93101
£ 435 A3123
F4316 23126
L4147 3131
£438 23135
F439 83142
E44 [ TR{.L]
F4a49 w3146
K441 03152
F442 23157
¥ 443 23176
r444 23215
K445 03226
F446 23233
K447 23240
F448 n3245
F449 93252
.45 AR3N3
£ 4509 83257
t451 83264
L4592 93271
Fa4s3 23276
F454 n3303
F 455 w3311
L4456 23313
K457 23316
£458 23326
459 n3334
L46 20307
£460 33345
F461 3352
K462 23357
t463 93364

464 23371
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r 465 3376
L466 3403
H467 3410
t 468 3415
' 469 n3427
t47 N33
t.470 B3437
L4714 B3I450
472 83454
H473 A3461
£474 B3465
475 #3472
t476 83476
477 n35083
478 43507
L479 23514
r 4R #0316
r48Q 33520
b 481 w3525
r 412 33531
“4H3 A3536
F4rR4 33541
L4HB A3S46
F4rR6 A3551
- 487 W3I556
£4R8 23561
L4859 A3566
v 4y 408322
£t 499 33571
r.491 83576
r492 83601
493 azé6né
r494 33611
495 33616
Fr496 03621
t 497 83626
F4G8 A3631
Fa99 B3636
5 pa3?2s5
t5¢9 n3641
F5iq n3I661
542 B3671
t513 A3715
F5074 #3723
L5175 w3731
r5v6 P3I7404
t5¢7 n3747
F528 a3776
L5¢9 A4004
k51 20330
t5149 BA4v15
E511 A4026
F512 Aan37
£L513 0ansd

F514 A4061
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£515 94072
£516 4103
k517 Na114
F518 04145
E519 24163
£519a 94166
£L52 208335
520 24171
k521 24204
ES21A 24207
£E502 04223
£E523 04240
£524 04243
L5725 34261
£E526 04264
£E527 24302
£528 n4305
£529 24323
£53 20342
539 P4326
£531 04344
F532 Pa347
B33 04365
K534 24370
€535 24410
E536 04422
£537 04437
£538 04442
F539 04457
F54 20347
£E540 24462
1541 24465
k542 04467
t543 N4471
544 04475
F545 24505
£E546 24514
K547 34523
K548 - 74531
£549 24603
K55 39355
559 Na606
k551 "4613
£552 N4615
£553 04617
£554 04623
£555 24630
£E5%6 04634
K567 P4642
t.558 04644
£559 n4651
56 20364
F56@ P4653
r561 N4661

F562 B4664
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E5A3 24701
F564 A4704
rHA5 a4721
t 566 V4724
r5A7 4741
+568 A4744
t 569 A4761
L5/ 20367
r57R 4764
571 a5901
L5572 A5A29
573 a542?2
r574 5863
r576 35073
F576 05103
£t577 85113
tr578 5123
+579 #5133
F5R an374
r589 25143
£S5 35153
r582 5163
"544 5271
+ 585 05212
L5186 N5223
tHR7 95234
588 N5245
F549 25256
rSy 2P401
F599 05267
t59g 25308
1502 25311
r5493 25327
r594 5334
r506 85352
596 05357
597 5375
£t5498 n540?
L5399 A%424
b6y NA4AS
F6/) A5454
r6dq N5462
r6v2 w5477
L6813 5526
Fovg 5532
615 5541
F6i6 a5545
ré6v7 35554
Fer8 N5560
t6’9 A65567
£61 21419
E610 A5573
E611 5602
L6612 w5606

t613 n5615
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614 A5671
r 615 25630
L616 25634
tet17 5642
t618 A5645
b 619 "5651
£6? o413
Fero N5654
E621 n5671
t622 w5702
L6273 05706
L674 w5716
L6725 85722
F626 A5732
627 A5734
r 678 85740
629 05744
k63 20416
L6139 05753
L6311 85757
F632 #5763
L6143 N5766
r6l4 26003
L635 a6un7
636 26415
£ 637 26821
b638 Q6024
t639 26033
k64 on4ao1
640 D6B46
k641 26052
X 26350
643 06543
644 N6570
£ 645 n6647
F646 06652
647 N6756
L648 a71m2
F65 nn4ao7
P66 ¥N434
Fé67 PR44p
FoH Ar446
169 Pn451
F7e An455
r 71 20460
r7? NN464
P73 20467
£74 ana73
L75 ana77
F74 ansR2
k77 ansns
r7R 20512
P79 ans16
L8Y ans522

k81 anso6
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Pd')
lal
.84

r 8%

- 86
PR

b 88
89

t g
Lo1
92
GDATA
GENRAN
S0PNCH
JALT

I TADR
LLINTY
INHIT
INTTPI
INTTAK
INK52
foTsy
1SZ2AC
IMPAUT
IMPRFT
JMPSFQ
IMSAUT
IMS 11
JST4a
Jsiss
JST166
ISM 74
ISV 792
ISM73
JSM74
ISM78
ISM764
ISM77
1888
IST44
ISTs8
JSTe6k
1IST77
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-A6406
A6421
86433
26443
6451
6500
26510
26515
#6533
#6534
26535
36536
36543
@6562
N6579
N6572
A6574
6575
A6604
26621
6636
6647
06652
B6657
B6676
26677
A6709
An701
26702



SASEX9 PAGE 156

PNYT w6717
PNYTA A6732
FAAT W67%6
SOYNCH We763
EANA N6776
FRONOT w7v17
I1A"D1 w7827
S A7N31
WETTY w7437
XF it A71u53
PUN 6 w7470
[NRE-) w7102
ne17 n7112
< ADR 87113
SELERT A7131
RNV LG A7142
JUTF| G 7154
L FI G 27167
PNLENR w7171
UNMARK w7203
TLSSF w7211
HOTATY 27233
ORLF w7242
P1+07 w7251
CONPA w7274
LIYITA w727%
AN w7276
VG128 w7277
LLYER n7309
PAT w73M1
PaT w7305
SATR Bw730n6
VATWD nr3e7
GNLD 27314
“GVHT A7311
1RF AK 97312
SDENT w7313
RN Y ¥7314
“OVES #7315
COYED 7316
«1TSup W7317
7777 7320
10K nw7321
“140m 07322
AbTAK n7323
<777 w7324
147 n7325
|RENVA 07326
TTIN 87327
ONTA N733n
CNTR A7331
K257 7332
R?271 w7333
A 7334

3 w7335



HASEX9 PAGE 157

STORF n7336
SPCE 47337
K332 873409
KCRLF 7341
K2 @K 87342
COMP 87343
NTFLGR 87351
TTHUFA 87361
ARV n7445
e 87531
N1 ba7532
K2 7533
K4 77534
K1 a7535%
“11 #7536
K12A 07537
L 1) #7540
K n7541
K27 27542
ng’ #7543
K1K @7544
K470 87545
k2K n7546
K3K ¥7547
k4K n7550
K 6K 87551
Kov@ "7552
K 41K a7553
<449K 07554
<4:2K' 7555
114K 27556
K27 K n7557
K272 0K 27560
RE*AK #7561
K77@K N7562
€221 n7563
2120 N7564
K18 A7565
K2s w7566
K3S 87567
K43 37570
KBS w7571
K6 87572
R7S 37573
K518 87574
K12S 27575
n11S w7576
K11S #7577
ni9S 37600
K1hS a7691
K178 n7602
K2525 B76023
5252 N7604
LAY, n7605

X171 7606



HASEXY PAGE 158

RS nw76n7

AR AN ¥7614
AVAY: I n7611
WA &4 w7612
T X? n7613
AL YX?2 w7614
N6X 4D n761%
A3I4X2 37616
ASKp w7617
ACL A 7624
i1 w7621
M4 w7622
"4 w7623
40 N76724
M4 7625
14K A7626
44 QK #7627
JONT B7632
N0 K n7631
N K 07632
VRY 4 w7633
“0 KX 7634
N Ka hN7635
1apr 7636
AUTNNT A7637
ICl K 7649
XCTRAL n7641
ATCMA 7642
FAZAC A7643
<JP n7644
CAYALT 7645
LA-FUL A7646
IMSANT w7647
AHALT n765)
NESFYIRI 47651
AV 4 N7652
AS/7L 37653
S L A7654
‘ANCON nN765%
~a" TRL A7656
IMURET n7667
Ji111 7674
J2ze n7671
1343 A7672
4444 7673
J555 7674
J6 6 w7675
1777 w7676
RL YA 7677
J2%2 @774
CAlLQ 7771
CaLy A7722
JSv 71 w7703
JS~v72 A770n4

JSm73 A77725



HASEXY

JSM74
JS¥7.
JSM764
Js™7y
JS?8592
Jgn2s
JSSS

XCT14

XCT1?
XCTr1y
XCT17
XCT1125
JST77
JSTea
JSTs8
JST4a
AUT UMP
AUTJMS
NOP1

NQP2

NOP3

HALT
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27726
27707
27710
27711
A7712
27713
A7714
n7715%
87716
7717
47729
87721
@a7722
37723
37724
87725
n7726
87727
740000
740000
740000
740040






. FLOW CHARTS

- —_————
T LOCATION 22 _]
( START )

ENABLE PROGRAM
INTERRUPT

[ PUNCH LEADER J

( war )

LOCATION 26
RESTART
CLEAR ERROR PROGRAM__ HERE

TABLES ; BUFFERS

( : ) ’ ’ - LOCATION 70
SEQUEN

ADD RANDOM
PAIRS TEST

MEMORY TEST )

SETUP PI ROUTINE
IN  LOCATIONS
O THRU 6

BEGIN THE
INSTRUCTION  TEST

SETCLK ) ) ?

RETURN FROM sem@

INHIBIT  INST. TESb

Generalized Flow of PDP-9 Basic Exerciser

161 ' *



Y

TEST CLEAR AC WITH|
IOT 700X10 (MB14)

'

| TEST DBR ]

!
[resT operate  GRouR|
'

| testac |

I .

[ Test ano |

)

[ TEST XOR l

:

I TEST TAD J

r

[ rest a0 |

L>_)

ADD _RANDOM
PAIRS  TEST

| Test aoer | 4
| test sa0 ]
| testoam |
| TEST DAC ]
[ rest 12 | '
[ rest owe ]

162

—

[ test ca |

'

[ TEST JMS ]

'

[ TeEsT xcr l

[ vestxcr s |

TEST FALSE
AUTO-INDEXING

ITEST LAC lNDlRECT]

. TEST XCT JMS
INDIRECT




[rest ums  iNoiRecT]

'

TEST XCT
INDIRECT DZM

[rest 152 inoiRecT|

TEST XCT INDIRECT
AND  INDIRECT

[TEST AUTO —INDEX I

( MEMORY TEST )

RUN CHECKERBOARD
ON OPPOSITE 4K
FIELD A

CHECK
FOR LOOP
(ACS  3)

CHECK
FOR  INHIBIT
RELOCATION

RELOCATE )

RING BELL TO
INDICATE ONE PASS

CHECK
FOR INEHIET

INCREMENT
PASS COUNT

PRINT ”coum.sr@

RETURN FROM
"COMPLETE"

AUTO-START AT
LOCATION 70 (SEQUEN)

163



C

RELOCATE

A

J—

)

TURN OFF PROGRAM DOES YES
INTERRUPT ADR = REGS
' 0 10217
GET LN XOR 010000
[ c
NSTRUCTION R o Rees
-

DAC INTO
CORRESPONDING  ADR.
IN OPPOSITE 4K FIEL|

MOVE CONSTANT

TABLES

CHECK
FOR INHIBIT

T

INCREMENT
PASS COUNT

 J
l PRINT "COMPLETE" I

AUTO-~START
SEQUEN IN H!

AT
4K

Program Relocation Routine

164

\

[  mne BELL |

I

AUTO-START AT
SEQUEN IN LO 4K




— — — — —»
ENTER SRVINT FROM
LOCATION 6. PI IS OFF (

SRVINT )

CLOCK FLAG

r -4—

CLOCK
INTERRUPT

BIT O OF
I/0 STATUS

ERROR HALT )

CHECK
FOR DONE
PRINTING

TTY
INTERRUPT

NO TAPE

RETURN FROM
PRINTR OR P

PRINT "R" OR "P')

N
READER
INTERRUPT

PUNCH
INTERRUPT Y

( TTYINT ) (‘-X'T FROM GO P"N@
]
( CLKINT ) ( READA )

Interrupt Service Routine
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- —_———— ———
cm-o
AT THIS PIONT
( CLKINT ) ' '

cl6d
RAN 1/2 MORE
SECONDS

YES

LTURN OFF CLOCK |

TAGGED  CLKSET
ON LISTING

-

GENERATE  NEW
RANDOM  VALUE

CLEAR AC BITS
0 TO 8 SO VALUE
IS >9 SECONDS

\

COMPLEMENT AC
& DAC INTO LOC. 7

[ 7uRn cock on |

( RTNIT )

Service Clock Interrupt

166



( TTYINT )

‘

SET FLAG TO
INDICATE TTY IN
USE

READER & PUNCH
PREVIOUSLY CLEARED

ERROR HALT )

ERROR  HALT )

FETCH CHARACTER
FROM TTBUFB

:

[seLect 1Y (L9

( RTNIT )

Service TTY Interrupt
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C enstar )
'

CLEAR TTY FLAG;
MASK ACS 788

Y

S

SELECT READER &
PUNCH TO INITIATE
SEQUENCE

GENERATE ALPHABET
CHARACTER

'
( GO PUNCH )

FETCH SPACE
(240 ASCID

i

—O

RETURN FROM
GO  PUNCH

—

()

( G0 PUNGH )

RETURN FROM
GO PUNCH

{

GENERATE  NUMERIC
CHARACTER

I
( co punch )

y
FETCH SPACE
(240 ASCII)

C GO PUNCH )

RETURN FROM
GO  PUNCH

[seT ac To AL ones]

ATTEMPT TO CLEAR
AC WITH 700010
(MB14)

{

o

Punch Routine

168

(

C

YES
ERROR  HALT
GO PUNCH
(BLANK FRAME)
RETURN FROM
GO  PUNCH

LOOK
FOR 8 BLANK
FRAMES



( rema )

READER HAS BEEN]
VIOUSLY SELECTED|

CLEAR READER FliGl

( GO PUNCH ) -
i ’

C RTNIT ) [store v TTBUR |

PUNCH C (AC)

ITH P FETCH CHARACTER
WITH PSA FROM READER BUFFER

INCREMENT
COUNT A BY 1

DOES #0
COUNT
8=0

=0 C s“i' )
Q RTNIT J SUBTRACT 1

FROM COUNT A

[ CLEAR COUNT BJ INCREMENT
l COUNT B BY |

SELECT READER

(RSA) D)

' NOTE:
( RTNIT ) COUNT A AND COUNT B ARE
COUNTERS USED BY THE PROGRAM
TO ENABLE THE READER TO
OPERATE AT PUNCH SPEED.
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READ 8

CLEAR READER FLAGl

RTNIT )

FETCH CHARACTER
FROM READER BUFFER

ELECT READER (RSAJ

v
( RTNIT )

rsroae IN TTBUFﬁI

Read full speed ACS7 Al

170



( rnr )
'

RESTORE  LINK
(BIT O OF RJMP)

‘

RESTORE  AC
(LAC  SAVAC)

'

ENABLE PROGRAM
INTERRUPT

]

JMP  INDIRECT
ON__ C(RUMP)

1

EXIT TO
NSTRUCTION  TEST

(Or—+

171

C sy )

CLEAR PUNCH
8 TTY FLAGS

TRANSFER CONTENTS
OF TTBUFA (DATA
READ) TO TTBUFB

(FOR  PRINTING)

'
(. e

5

READER FLAG
SHOULD ALREADY
BE CLEAR




