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1. ABSTRACT

The PDP-9 Basic Exerciser is designed to exercise the CP, core memory and /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 1/0
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 checker_board 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 'resrsh 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 ﬁwode.
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 /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‘m ;0 RPY ?;7 5 e L&[o"u"

e
e

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 1/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.
//’d e. Place the punched frame directly over the reader drlve sprocket, and position the
‘\ . tape between reader and punch for minimum binding.
f.  Press CONTINUE.
g. The program will run until an error halt occurs, or manually stopped by the operator.
h.  Steps ¢ 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 t

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 Gw's @) ’7) %

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 IZCTRBSEF, 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 : /
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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. 1f 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
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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 looped 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
ol
j=gie 4
P-4
-3
cc
<<
£
x>
< =<
NN
oo
-
NN
w w
£ &
oo
oo
=
® 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 RIMP. 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

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

Device Program
Real-Time Clock Instruction Test Part 1
Program Interrupt Instruction Test Part |
Punch Punch Test (FA-D2DB)
Reader Reader Test (PA-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.

_T_c_g_ Function
SAVAC (7643) Saves contents of AC after a program interrupt.
RIJMP (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 (7326) 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 location 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. MISCELLANEOQUS
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 (all 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 DO2A (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
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2oea

wrenn
arent
Aan2

2Wang
arpenq
basrNns
ACane

nwrea22

we22
uepr3
Vra24
wre2s
Arp26
w27
wreze
arn3s
w32
W33
W34
ArR3s
wepnze
wrazz?
neo49
weaq
nraa
arnay
Araaq
nre4s
nraae
Druay
naseg
Wrest
hwres?2
arps3
WeRs4
nrass

PAGE

1

ANBAN0
741400
740040

47643
200000
B47644
606536

744040
7407200
740000
740740

107171
187223
107171
740740
147635
147312
703302
147431
146763
206A76
A4a7327
na7326
447326
167326
2A7326
546677
741002
600136
206676
A47326
206124
47313
777737
847242
447313
167313
447242
6RQ052

/

/

LTITLE BASFX9
/PNP-9 BASIC EXERCISFR

. ARS
,LOC ¥

Maindec 9A-D7AB-D

/PNP=9 [NSTRUCTION TEST (CONDENSED)

/

F1

/
NOP1=NOP
MOPY=NOP
NOP3=NOP
HALT=HLT
/-

/
REGIN

n
SKP
Hal.T

NAC SAVAC
LAC

NAC RJMP
JMP O SKRVINT

i,

.L0C 22 7

JMS PNLEDR
JMS PNMARK
JMS PNLENR
HALT

NZM WORK4
NAM BRFAK
CAF

NZM WORK
NZM GOPNCH
LAC DATARL
NAC TTIN
NAC TTOUT
1S# TI10UT
D#Me TTOUT
LAC TTNUT
SAD FNNBIN
SKP

JMP -5
LAT DATARL
NAC TTNUT
LAC ENDTRL
DAC WOCNT
LAW =41
DAC CRLF
IS7 WDCNT
NZMa WNCNT
1S7 CRLF
JMP =3
JEJECT

/ERRNR, PC INCREMENTFD BY
/2 AT TIME OF P, 1,
/SAVF AC

/SAVFE PC AND LINK
/SFRVICE INTFRRUPT

/PRESS CONTINUF TO
/CLEAR GOPNCH

/SFTUP POINTERS

/CLEAR TTY BIN

/RESTORE POINTER

/CLEAR ERROR TABLE
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terte
Wepse 700032 10F /Pl DFF
Wrns7 750030 CLA
An6Y 700144 RSA ZINITIALTZF READER, PUNCH
IS 753114 1.AS
Wep6? 507547 ANDN K 3X
AR63 741200 SNA /IF ACS 7 OR 8 A 1, NDON'T PUNCH
wrped 704248 PSA
dn6s 2001 30 LAC INITP} /INITPI = PNSTRT
Wraee N46763 NAC GOPNCH
a7 W47644 - DAC RJMp /(RJUMP) = PNSTRT
a9 207617 SEQUFN LAC KSKp /RESTORE AMDRESS 1 (SKP)
warq A4a1R1 NAC 1
w72 206533 L AC SAV3 /RESTORE ADDRESS 3
WWur3 DARRR3 nAC 3
Hwa74 27652 ILAC SAV4 /RFESTURE ADDRESS 4
wWwe7rs napvaa NAC 1
wepr6 206534 LAC SAVSs /RFSTORE ADNDRESS 5
nwear7 napres NAC &
weiee 2n6535 LA SAVE /RFSTORE ADDRESS 6
neqoq NaNiPh NAC 6
w102 2074504 AC KHALTY /RESTORE ADDRESS 2 (HALT)
ne1e3 naperno Nnac 2
D104 447635 IS# WORK4 /PASS COUNTER
ne1es 750004 LAS
wrineg 5R7556 AND K1qK
ar107 741200 SNA /CHECK ACS 5 FOR INHIBIT CLOCK
ar110 106604 JMS SETCLK
¥ir111 750704 LAS
A112 741100 SPaA
w113 670131 JMP  INHIT /ZINHIBIT INST, TFST
w114 740010 RAL
we115 740100 SMaA /CHECK FOR INHIBIT PI
Mr116 700242 10N /P1 ON
ar117 750704 L AS
wei2e 507321 ANM K 11PK
4121 740200 Séa /CHECK LOOP ON RANNOM ADD
Bcr122 622360 JMP RANADD=-2 /LOOP
6123 750004 LAS
wr1o4 577553 AND K4pK
Vwi*125 740200 Séa /CHECK LOOP ON CHECKFRROARD
w126 6A6A55 IMP £641+3 /LO0P
ne127 670133 JMP 10TST=2
/
@139 206742 INITP] PNSTRT
/
/ZINHIBIT INSTRUCTION TEST
w131 700747 INHIT 10M
ner132 609132 JMP /WAIT FOR PJ

JEJECT
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tetre

133
2134
Arq135
80136
0137
0140

Wr141
#9142
01443
Ari144

w145
Arq146
0r147
150

w151
vr152
153
hAr154

Ar155
w156
w157
NP160

PAGE
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106102
106126
750091
708110
740200
740040

750781
700740
740200
740240

750001
7083407
7407200
7407240

750701
700012
740200
7400407

447634
608135
106122
116126

/TEST CLEAR AC AT EVENT TIME 1 WITH MB 14,

/

T0TST

o4

F25

F2a

F27

JMS GENRAN
JMS CKNO
CLAICMA
740110

SZA

HAL T

CLAICMA
700210

S#A
HALT

CLAICMA
700310
SZA
HALT

CLA!ICMA
700014
SZA
HALT

I1SZ WORK3
JMP T10TST
JMS GENRAN
JMS CKNO
LEJECT

/GET NO,

/AC

7777777

/AC = n
/ERROR, AC NOT @

/AC = 777777

/AC = @
/ERRNR. AC NOT @

/AC = 777777

/JAC = @
/ERROR, AC NOT @

/AC = 777777

/AC = @
/ERROR., AC NOT @

/CHECK DONE LOOPING
/L00P
/GET NO,

FOR LOOP

FOR NFXT TEST
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tete

¥r1e1
wr162
A163
2164

dr165
w166
ne167
170

ari171
Bwe172
vr173
3174

wr175
w176
n¢177
wn2ne
ara2e1
w202
w203

Ar204
bwra2es
AN206

ne2n7
yrz21e
w211
nr212
w213
o0r214

4215
av2ie
w217
ne229
w221
wn222

PAGE
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744000
1702v4
741400
740040

744002
170704
740400
740040

754000
100287
743400
740040

754002
120215
751400
742040

447634

600161
6RB223

snange
703344
620204

A0A1 QA
200247
347554
h4an?ar
703344
620207

20enon
2r0215%
507627
40215
733344
620215

/TEST

TSNBR

Fa8

/TEST

F29

/TEST

£330

/TEST

F31

NBRX

/
NBRX X

/
NBRXXX

107

10T

1ov

10T

3344 (NBR),

cLL

METHFC JMP 223

S#L
HALT
3344 (DBR),

CLLICML
JMS DBRX
SNL
HALT

3344 (NBR),

CLL!CLA
JMS DBRXX
SNL

HALT

3344 (NBR),

CLL!CMLICLA
JMS DBRXXX
CLA!SZL
HALT

ISZ WORK3
JMP TSNBR
JMP OPRAT

A
783344
JMPa DRRYX

"

LAC DBRXX
TAD K42pkK
DAC NBRXYX
7403344
JMPs DIRXX

[

LAC NRRXXX
AND MgapK
NAC NBRXXX
703344

JMPa& DRRXXX
JEJECT

L= 0

<

L

L

/LINK = @

/ERRNR, ORR FAILED; LINK NOT @

/L =1

/ERROR, DBR FAILED, LINK NOT 1

/JAC, L = @

/ERROR, DRR FAILED, LINK NOT 1

/ERROR. DRR FAILED, LINK NOT @
/CHECK DONE LOOPING

/L00P

/START INSTRUCTION TFST

/LFAVE LINK ALONE
/DRR

/SET LINK TO A ONE

/0RR

/CLEAR LINK

/NBR
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tere

an223
w224
4225

Wr226
@r227

4230

W3y

Ar232

wr233
Wr234
nr23s
w236

w237
w249
241

0242
Wr243
244
W6 245

20246
Ar247

wr25a

weazst
Bn2s52
r2s3
254

PAGE 5

146102

176126
777777

741000
740040

758030
7494200
740040

750000
740100
741000
740040

758080
741180
748740

750007
741700
7419700
740040

744000
741400
740040

744000
740400
741200
740740

/TFST OPFRATF GRNUP

/
OPRAT

NPFRAT
/

F32
/
/TEST

F33
/
/TFST

F34
/TEST
F35
/TEST
F36

/
/TFST
£E37

/TFST

F3R

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
cLL
SZL
HALT

cLL
SNL
SKP
HALT
JEJECT

/GET NO, FOR LOOP ON TFST

/AC = 777777

/TFST SKP
/ERRNR: SKP

/AC = P

/ERROR; CLA

/AC = 1

FAILED TO SKIP

NR S7A FAILED TO .SKIP

/ERROR; SAME SKIPPED

/ERROR: SPA

/ERROR; SNA
/LINK = @

/ERRNR; S2ZL
/CLL FAILED

/JLINK = P

/ERROR; SNL

FATLED To SKIP

SKIPPED

FAILED Tn SKIP OR
TO CLEAR LINK

SKIPPED
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tere

24255
4256
IPLY]

Weo6n
Ar261
w262

w263
nr264
Wr265

w266
0267
ne270
w271

w272
nr273
Pr274

275
w276
w277
ne3ea

wr3ey
ae3N2
Ar3Ng

QAr3ng
3305
we3eé
87307

310
Wr311
nr312
w313

PAGE
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754000
7407200
740040

7540002
741400
740040

750000
741100
740040

750090
741200
741000
740040

744000
741400
740047

758000
741300
741000
740040

754000
741500
7407407

754007
7416002
741009
740040

754000
741700
741000
7400407

/TFST

F30

/TEST

Fan

/
/TFST
F41

/
/TFST
Fa4r
/TEST
£43
/TEST
Fa4
ITEST
Fa5

/TFST

Fa6

/
/TFST

F47

CLA

SKP

SKP

SKP

SPA

SPA

SNA

SNA,

cLL

cLAalCLL /AC, LINK = @
SZA

HALT /ERRORS AC NOT @

cLL

CLAICLL /AC AND LINK = 9
SEL

HALT /ERROR3 LINK NOT @

SPA

CLA

SKP!SPA

HALT /ERROR; SKP!SPA FAILED TO SKIP

SNA

CLA

SKPISNA

SKP )
HALT /ERROR; SKP!SNA SKIPPED

S2L -

cLL JLINK = 1

SKP3SZL

HALT /ERROR; SKP:SzL FAILFD TO SKIP

SNA

CLA

SPA!SNA

SKP

HALT /ERROR3 SPA!SNA SKIPPED

SEL

CLAICLL JLINK AND AC = 2

SPAISZL

HALT /ERROR: SPA!SZL FAILED TO SKIP

SZL

CLAICLL /LINK AND AC = 2
SNA!SZL

SKP

HALT /ERROR; SNA!SZL SKIPPED

SPA, SKP, SzL

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

SKP JERROR3 SNA!SPA!SKP!SZL SKIPPED
HALT

JEJECT



HASEX9Q

tetye

wr314
¥r315
hr316

w317
w320
321
hn322

ar323
w324
bwr325

V326
N327
2733

nr331
332
an333
nr334
47 335

Ar336
w337
41349
An341
AP3I42

An343
344
¥r345
Ar346
Ar347

we3sn
ne3s
ar352
0*353
¥r354
Ar355

PAGE 7

754002
740300
740040

754000
740500
741000
748040

754000
740600
740740

754000
7407@n
740040

744000
748007
741400
741000
740040

744000
740002
744000
741409
740040

744000
748702
742302
741490
740040

744290
7403702
744002
741400
741000
740040

/TFST
F48
/TFST
F49
/TEST

Fsn

/
/TEST

. F51

/
/TEST

52

/TEST

F53

/TEST

Fsa

/TEST

F58

SMA

SMA

S£A

SMA

CML

CLL

CML

CLL

SZA

CLA
SMAISZA
HALT

SNL
CLA!CLL
SMA!ISNL
SKP
HALT

snL
CLAICLL
SZA$SNL
HALT

SZA SNL
CLA:CLL
SMA1gZAgNL
HALT

- SZL
cLL
CML
SZL
SKP
HALT

CcLL
CML
cLL
S#L
HALT

cLL
CML
CML
S 2L
HALT

CML

cLL

CML
CLLICML
SZL

SKP
HALT
LEJECT

/ERROR3 SMA SZA FAILFD TO SKIP
ZJLINK AND AC = @

/ERROR; SMA:SNL SKIPPED

/FRRNR; SzA!SNL SKIPPED

/ERROR; SMA!SZAISNL FAILED TO SKIP

/JLINK = 9
JLINK = 1
/ERROR; SzL SKIPPED OR
/CML FAILED TO SET LINK

/LINK = p
/LINK = 1
/LINK = @

/ERROR; CLL FAILED TO CLFAR .LINK

/JLINK = @
/LINK = 1
/LINK = @

/ERROK3 CML FATLED TO SET LINK

/L INK
/L INK
/L INK

Wonon
[ S

/ERROR; CLL!CML FAILFD TO SET LINK
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terte

w356
W 357
ar 360
A 361
21362
A0I63
W 364

IrP365
366
wr367

av37e
w371
w372
7373
w374

ar375
B 376
w377
nrane
wra01

Wramp
Veans
Av4n4
B ans

Wr4m6

407

3410

Mraq1
he412
Ara13

414
4r415
W16

PAGE
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744000
740002
744000
744007
741400
741000
740040

744000
741400
740P40

750700
744002
741600
741000
743040

750080
744002
741500
741000
740040

754007
741400
741000
740040

754002
7402007
740040

754042
740600
740740

754702
74050
740040

/TEST

F56

/TFST

F57

/TFST

Fsa

/TEST

F59

/TEST

E6p

/TEST

Fé61

/TEST

F62

/TFST

£63

cLL

SKP

SZL

SZL

CLA

CLA

SNL

SNL

CML

cLL

CML

cLL
CLL!CML
S2L

SKP
HALT

S2L

cLL
SKP!SAL
HALT

SNA

CLa
CLL!CML
SZLISNA
SKP
HALT

SPA

CLA
cLL!CML
SZL!SPA
SKP
HALT

CLL CML
CLAICLLICML
S#L

SKP

HALT

CLL CML.
CLAICLLICML
SZA

HALT

SZA
CLAICLLICML
SNL!SZA
HALT

SMA
CLAICLLICML
SNL 1SMA
HALT

LEJECT

/LINK
/L INK
/LINK
/L INK

N Honn

/ERROR}

/LINK =

/ERROR}

/AC = @
/LINK =
/FRROR;

/AC = 9
/LINK =

/ERROR:
/AC = a,
/ERROR;

/AC = o,

/ERROR

/AC = 2,

/ERROR;

/AC = @,

/ERROR

-,

CLLICML FAILED TO SET LINK

7

SKP!SZL FAILED TO SKIP

SZL!SNA SKIPPED

SZL!SPA SKIPPED

LINK = 1

LINK NOT 1

LINK = 14

AC NOT @

LINK = 14

SNL!SZA FAILED TO SKIP

LINK = 1

SNL !SMA FAILFD TO SKIP
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/TEST SNL SZA SMA
o417 754007 CLAICLL ICML /AC = g, LINK = 1
21420 740700 SNI !SZAISMA
An421 740040 F64 HALT /ERRORS SNL!SZA!SMA FAILFD TO SKIP
/
/TEST GCMA CLA
w422 750000 LA /AC = @
"r423 740701 CMA /AC = ONFS
0rar4 758000 CLA
Ar425 741700 SNA
80426 741000 SKP
20477 740040 F65 HALT JERROR; CLA FAILFD TO CLFEAR AC
/
/TEST CMA SPaA
V1430 750000 cLA /AC = @
P43y 740001 CMA /AC = ONES
97432 741100 SPA
Vr433 741000 SKP
0r434 740040 Fé6b HALT /ERRNR; SPA SKIPPED OR
/CMA FAILED TO SET A RIT n
/
“/TFST CMA SNA
01435 750000 cLA /AC = @
N-436 740001 CMA /AC = ONFS
0r437 741200 SNA
411440 740740 F67 HALT /ERROR; SNA FAILED TO SKIP
/O0R CMA FAILED TO SET ANY AC BIT
/
/TFST CMA
Wn441 750000 CLA /AC = @
Br442 740029 CMA /AC = ONFS
Wr4ea3 740001 CMA /AC = @
Ar444 741200 SNA
Br445 741000 SKP
‘A0 446 740040 F68 HALT /ERROR; CMA FAILED TO
/COMPLEMENT AC TO o
/
/TEST CLA CMA
A 447 754001 CLAICMA /AC = ONES
B 450 741200 SNA
Nr4s1 740040 £69 HALT /FRROR: CLA!CMA FAILFD TO

/SET ANY AC BIT
JEJECT
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trre

Wres2
Nras3
Ner4s4
w455

nr4%s6
Nr4a57
nraen

A 461
Br462
01463
0464

w465
ar466
A 467

w470
w474
0Wr472
A 473

w474
N 475
476
ne4z7

ws5nae
wsnl
Wwee2

wrsed
w504
505

ar506
ACSA7
w510
Ars511
anrs12

PAGE
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758001
748200
741000
7408040

7500401
742100
740240

750001
741100
741700
740040

750781
741200
740740

750701
741340
741000
740040

754003
741700
741000
743040

7587201
740300
740040

754003
7490780
7400240

758091
740000
740701
743700
7407407

/TEST

F70

/TFST

F71

/TEST

F72
/
/TEST

F73
/
/TFST

F74

/TEST
F75
/TFST

E76

/
/TEST

F77

/TEST

F78

SEA

SMA

SKP

SKP

SPA

SKP

SMa!

SMA

NOP

CLAICMA
SZA

SKP
HALT

CLAICMA
SMA
HALT

SPA
CLAICMA
SKP!SPA
SKP
HALT

SNa
CLAICMA
SKPISNA
HALT

SNA
CLAICMA
SPAISNA
SKP
HALT

SNA SPA
CLA!CMAICLL 'CML
SNAISPAISKPI1SZL
SKP

HALT

SZA
CLAICMA
SMA1SZA
HALT

SZA SNI
CLAICMAICLL ICML
SMAISZAISNL
HALT

CLA!CMA
NOP

CMA

SZA
HALT

JEJECT

/AC = ONES

/ERROR

S2A SKIPPED

/AC = ONFS

/ERROR

SMA FAILED TO SKIP

/AC = ONES

/ERROR;

SKP!SPA SKIPPED

/AC = ONES

/ERRNR}

SKP!SNA FAILED VO SKIP

/AC = ONES

/ERROR

/AC = ONES,

/ERROR;

SPA!SNA SKIPPEDN

LINK = §

SKP!SNA!SPA!SZL SKIPPED

/AC = ONES

/ERROR}

/AC = ONE'

/ERROR

/AC
/AC = @

/ERROR3

SMA'SZA FAILED TO SKIP

LINK = 1

SMA!SZAISNL

ONES

NOP ALTEREND THE AC
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= /TFST NOP
wrs13 750000 CLA /AC 2 9
P51 4 740790 NOP
Wr515 740200 SZA
w516 740040 F79 HALT /ERROR: NOP SET AN AC BIT
/
/TFST NOT
0P517 744002 cLLICML JLINK = 1
20599 740000 NOP
0521 740400 SNL
80P522 740040 E8n HALT /ERROR: NO CLEARED THE LINK
/
/TEST NOP
4523 744000 cLL JLINK = p
80524 740000 NOP
90525 741400 S2L
PV526 740040 £81 HALT /ERROR} NOP SET THE LINK
/
/TFST SZA CMA
ar527 750700 CLA /AC = @
8r530 740201 . SZAICMA /AC = ONES
Wr531 740040 F82 HALT /ERROR: SZA FAILED TO SKIP
/
/TEST SZA CLA
ar532 750001 CLA!CMA /AC = ONES
20533 750200 SZAICLA /AC = @
w534 741000 SKP
BP535 740040 £83 HALT /ERROR; SZA SKIPPED
/
/TEST SEL CML
21536 744000 cLL JLINK =
Ar537 741407 SZL1CML
V540 740040 F84 HALT /ERROR: SZL FAILED TO SKIP
/
: /TFST S2L CLL
ur54a1 7440202 CLLICML /JLINK = 1
AP542 745400 SELICLL
ar543 741000 SKP
IP544 748040 F85 HAL T /ERROR; S2L SKIPPED
/
/TEST SKP SZL SPA CLA CLL
#1545 754083 CLAICMAICLL ICML /AC = ONES, LINK = 1
40546 755500 SKP!SZL!SPAICLAICLL /AC = 0, LINK = @
ar547 741000 SKP
20550 740040 FB86 HALT /ERROR; SKP!SZL!SPA SKIPPED

.EJECT
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trre

/TEST S2A SNL CMA CLL

av551 754002 CLA!CLLICML /AC = A, LINK = 1

ar5s2 744601 SZAISNLICMA!CLL /AC=ONFS, LINK =0

553 740040 Fa7 HALT /ERROR, SZA!SNL FAILED TO SkP
/
/TEST CLA SKP

ar554 750721 CLAICMA /AC = ONES

w555 751700 SKP!CLA /AC = @

w556 740000 NOP

WP557 740200 SZA

w560 748040 F8H& HALT /ERROR, CLA FAILED TO CLFAR aC
/
/TEST SKP CLA CMa

561 750007 CLA /AC = @

W56 751101 SKP!CLA!ICMA /AC = ONES

563 740030 NOP

ars64 740001 CMA

565 740200 SZA

ver566 740140 F89 HAL T /FERROR, CLA!CMA FAILFD TO

/COMPLEMENT THE AC

/
/TFST SKP CLL CML

567 744000 cLL JLINK = p

Br570 745702 SKPiCLL1CML JLINK = 1

nes71 740700 NOP

ar572 740400 SNL

573 740040 Foa HALT /ERROR, CLL!CML FALEND TO SET THE LINK

: /

/TEST CMA SERIES

Wr574 750401 CLAICMA /AC = ONES

wes75 740701 CMA /AC =z @

ArP576 740701 CMA /AC = ONFS

wrs77 740701 CMA /AC = @

20600 740001 CMA /AC = ONFS

weent 740701 CMA /AC = @

Ween2 740200 SZA

A6RZ 740740 Fot HALT /ERROR, AC NOT 2 CMA FAILED
/
/TEST CML SERIFS

Arena 7440072 CLLICML JLINK = 1

nNr6ns 7408002 CML /LINK = 7

W66 7400072 CML JLINK = 1

nweeny 740007 cML /JLINK = @

w61 740002 CML JLINK = 1

nre11 740002 CML /LINK = p

A612 741400 SZL

21613 7400740 F9? HALT /ERROR, LINK NOT @ CML FAILED
/

nr614 447634 IS? WORK3 /CHECK DONE LOOPING

ar615 6nA225 JMP OPFRAT /LOOP

w616 176102 JMS GENRAN /GET NO, FOR NFXT LOOP

wr617 176126 JMS CKNO

LEJECT
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tree

a062n
onen e
arep2
623
A0674
0625
00626
00627
ar630
W63
w632
20633
n634
¥r635
ur636
TRV
Ar64
ar641
ne6ar
1r643
wn644q

PAGE
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754002
740020
740020
740020
740020
749020
748020
740020
740020
740020
740020
740020
740020
740720
748020
7400720
740020
740020
740720
741600
740040

/

/TEST RAR SERIES AND LINK

RTAT

F113

CLAICLLICML /AC = @, LINK = ¢

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

RAR

SNAISZL

HALT /ERROR; AC BIT 17 NOT 1, OR LINK =
/AFTER ROTATE SERIES

LEJECT
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tery

ore4as
aAre64é
neaz
Wese
651
nees2
W es3
654
Hwress
nreseé
nres?7
Ane6n
nee661
Wreha2
663
664
NE66S
666
Wwee7
are70
nre71

wre72
wre73
Bee74
Bre7s
D676
w677
w70
werey
bwr7e2

PAGE
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wr7m4
nAE705

ne706
w7
20710
nr711
nwerie
2713
ar714
APT15
ArT716
2¢717
wan7r20
He721

14

7540072
740010
740010
740010
740010
740010

7400710

748010
740010
740010
7400140
740010
740010
740710
740010
740710
740010
7407140
740710
741600
740040

754007
742010
742010
7420407
742040
742010
742740
742010
74210
742010
741600
740040

754002
742220
742220
742020
742029
742020
742027
742027
742029
7420207
741600
740040

/TFST RAL

F114

/
/TEST RTL

F115

/
/TEST RTR

F116

SERIFS AND LINK

CLAICLLICML /AC = @, LINK = 1

RAL

RAL

RAL

RAL

RAI

RAL

RAL

RAL

RAL

RAL

RAL

RAL

RA}|

RAL

RAL

RAL

RAL

RAL

SNA!SZ|.

HALT /JERRNR3 AC BIT @ NOT 1, OR LINK = 1
/AFTFR ROTATE SERIES

SERIES AND LINK

CLAICLLICML JAC = @, LINK = 1

RTL

RTL

RTL

RTL

RTL

RTL

RTL

RTL

RTL

SNAISZL

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

SERIFS AND LINK

CLAICLLICML /AC = @, LINK = 1

RTR

RTR

RTR

RTR

RTR

RTR

RTR

RTR

RTR

SNAISEL

HALT /ERROR3 AC BIT 17 NOT 1, OR LINK = 1
/AFTFR ROTATE SERIES

LEOT
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/PNP-9 HASIC EXERCISFR = TAPE ?2

/
/RAR SFRIES
792 754001 RTSS CLASCMAICLL /AC = ONFS, LINK = @
w723 744020 RAR RAR; RARS RAR
MNT724 749020
A7O5 740020
726 740020
be727 740020 RARS RAR; RARS RAR
730 740720
Ar731 749020
732 740020
w733 744420 RAR S RARS RAR S RAR
AM'T734 740020
nr735 740720
736 740020
w737 740020 RARS RAR3 RAR: RAR
Wn740 740020
w741 740920
w742 740020
J743 740020 RAR; RAR
Nr744 740020
ne74s 740003 CMACML /AC = AQAVAL1, LINK = @
746 741600 SNAISZL
AMT47 743740 F140 HALT /ERROR: AC BIT 17 NOT 1, OR LINK = 0@
/AFTER ROTATF SERIFS
/
/
/TEFST RAL SERIFS TFST
NTBQ 754001 CLAICMAICLL /AC = ONES, LINK = @
wr7sy 740010 RAL 3 RAL; RAL; RAL
Ve7%2 7400010
w753 740710
A 754 740710
Wr78s 740010 RAL RAL; RAL 3 RAL
w756 740010
AC TS 7 740717
Y 740010 .
A 761 740710 RAL ; RAL 3 RALS RAL
w762 740010
Ner763 740712
¥i'764 748010
U765 740010 RAL ; RAL RAL 3 RAL
I IY 7400102
w767 7490010
w770 740010
w771 743012 RAt 3 RAL CML /AC = 377777, LINK = @
w772 740010
nwe773 740092
Ar774 741500 SPA!SZAL
“4c775 7401140 F141 HALT /ERROR: AC BIT © NOT ©, OR LINK = @

/AFTEFR ROTATF SERIES
LEJECT
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w776
w777
RN T41]
31001
"1pe2
n1ae3
21004
n10805
N"1Aané6
A1007
AN'R N
V1011
w1012

PAGE
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21014
11015
n1016
nie17
w1@a20
n1921
V1022
A1923
V1024
N1425
1426
A10827

16

754291
742010
742010
742010
742010
742010
74201
742010
742710
742010
740007
74150n
740740

754mp1
742020
742020
742020
742020
742020
7420220
742020
742m2@
742020
740003
741600
748040

/TEST RTL

F142

/
/TFST RTR

F143

SERIFS
rLAICMAICLL
RTL RTL:
RTL S RTI
RTL: CML
SPA!SZL

HALT

SERIFS
cLAlCMAICLL
RTR: RTR;
RTR3 RTR
RTR

CMAICML
SNAISZL

HALT

JEJECT

/AC = ONFS, LINK = ¢

RTL: RTL
RTL: RTL
/LINK = @

/ERROR: AC BIT @ NOT 4,
/AFTFR ROTATF SERIFS

/AC = ONES, LINK = @
RTRS RTR

RTR; RTR

/AC = PQean1, LINK = 9@

/ERROR3 AC BIT 17 NOT 1,
/AFTER ROTATE SERIFS

OR LINK = @

OR L INK = B
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/TEST RAL!SNA

130 754009 CLACLL!CML /AC = 9, LINK = 1
w1031 7412102 RAL!SNA
n1a32 741000 SKP
w1433 749040 Fi1e62 HALT /ERROR: SNA SKIPPED
/
/TEST RAR!ISNA
N34 75409> ) CLAICLL!ICML /AC = @, LINK = 1
N1035 741270 RAR!SNA
31036 741000 SKP
r037 740040 F163 HALT /ERROR; SNA SKIPPED
/
/TFEST RTL"SNA
V1040 754202 CLA!CLLICML /AC = @, LINK = 1
1041 743214 RTL ISNA
41042 741700 SKP
A1043 740040 F164 HALT /ERROR; SNA SKIPPED
/
/TFST RTR!SNA
41044 754782 CLAICLL!CML /AC = @A, LINK = 1
wi1pas 74322n RTR!SNA
w1946 741000 SKP
01047 740740 F165 HALT /ERROR3: SNA SKIPPED
/ )
/TFST RAL!SNA
w1050 754002 CLA!CLL!CML /AC = @&, LINK = 1
41051 740020 RAR /AC = 400000
n1Rsp 741710 SNA'RAL
N10453 740040 F166 HALT /ERROR, SNA FATLED TO SKIP

/TFEST RAR!SNA

ANLY ] 754792 CLAICLLICML /AC = &, LINK = 1

41155 740010 RAL /AC = 2QAA01

n1956 741720 SNAIRAR

wi1as7 740740 F167 HALT /ERROR; SNA FAILED TO SKIP

JEJECT
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A1A60
nipel
1062
W1p63

n1064
w1065
1066
n1n67

ni1g70
11971
w1072
N1A73
31074
w1075
1476

PAGE
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754092
742020
743210
740040

754M92
742010
743220
740040

754081
751220
740740
447634
670620
1726102
106124

/TEST RTLISNA
CLAICLL tCML
RTR
SNAIRTL

F168 HALT

/

/TFST RTRISNA
CLAICLL!CML
RTL
SNAIRTR

F169 HALT

/

/TEST CLL!SNA!RAR
cLA!CMACLL
CLA!SNA!RAR

t170 HALT
1S? WORK3
JMP RTAT
JMS GENRAN
JMS CKNO

/

JEJECT

/AC
/AC

@, LINK = 1
200000

/ERROR: SNA FAILED TO
/AC = &, LINK = 1
/ERROR; SNA FAILED TO

/AC = ONES, LINK = ¢

/ERROR: SNA FAILED TO
/CHECK DONE LOOPING
/L00P

/GFT NO FOR

SKIP

SKIP

SKIP

NEXT LOOP
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tte

AMn77
n1100
A1y
1102
1103

1144
w1105
w1106

w1107
41110
21111

41112
11113
11114

J1115
21116
w1117

W112¢
vit121

W1122
vi1123
21124
41125
411726
A1127
411309

41132
N1133

A1134
Y1135
11136

41137
V1140
“11141
11142
¥1143
n1144
11145
Vi1146

PAGLE
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754000
7600a0
740010
744400
740040

7401
744490
744040

740040
7444p0
740040

740010
744400
743040

740010
744490
743440

744200
740040

75471
T6A2 AN
741400
743740
740710
744400
7400040

744010
7444pp
740740

743010
744490
740040

740014
744400
740140
740210
744400
74074
740200
743740

/
/THEST Law
TLAW

F2meé

Fauz

Fa2n8

F2ng

t210

F211

/
/TEST L AW

r212

F213

F215

F216

F217

F218

761004
CLA!CLY
LAWK Pyna
RAL

SNI oLt
HALT

RAL
SNL ALY
HAL T

RAIl
SNL 'CLL
HALT

RAL
SNL 1 CLL
HALT

RAL
SN 1oLl
HALT

SAA
HALT

76v0n8, AC = ONES
CLAICMAICLL

LAW apagna

S2I

HALT

RAL

SNL ICLL

HALT

RAL
SNLtELL
HALT

RAL
SNLtCLL
HALT

RAL
SNL!CLL
HALT
RAL
SNL!CLL
HALT
SEA
HAL'T

=9
/AC = 760000
/AC = 740000
/LINK = 1
/ERROR: AC NOT @ NOT A 1,
/LAW 760000 FAILED
/AC = 700000
/LINK = 1
/JERROK: AC BIT 1 NOT A 1
/LAW 7608000 FAILED
/AC = 6080000
/LINK = 1
/ERROR;: AC BIT 2 NOT A 1
/LAW 760000 FAILFD
/AC = 400000
/JLINK = 1
/ERROR; AC BIT 3 NOT A 1
/LAW 768000 FAILED
/AC = QR0
/LINK = 1
/JERRNOR; AC BIT 4 NOT A 1
/LAW 7600040 FAILED
/AC = 1QapAQ
/ERROR: AC BITS 5-17 NOT @
/LAW 760000 FAILED

/AC
/AC

ONFS, LINK =z 9@
760000

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

/JLINK = 1

/ERROK} AC BIT # NOT A 1,

/LAW 76000@ FATLED

/AC = 700000

/LINK = 1

/ERROR3 AC BIT 1 NOT A 1

/LAW 760000 FAILED

/AC = 400000

/LINK =

/ERRNR: AC BIT 2 NOT A 1

/LAW 7600848 FATLED

/AC = 490009

/LINK = 1

/ERROR3 AC BIT 3 NOT A 1, LAW 760000 FAlLED
/AC = pppnnn

/LINK = 1

JERRNR: AC RIT 4 NOT A 1, LAW 760000 FAILED
/AC = PQe@nn

/ERRNR; AC BITS 5-17 NOT @
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/LAW 760000 FAILED
JEJECT
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w1147
J1169
41151
11152
w1153

1154
#1155

31156
w1157
1160
1161
N1162
11163
w1164

11165
w1166
11167
11174@
91171
41172
#1173
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754000
777777
740021
740200
740040

741400
740040

754007
777777
740001
740200
749040
740400
740040

754001
777777
740021
740200
740040
741400
740040

/TEST L AW

F219

F220
/
/TFST LAW

Fz221
F222

/
/TEST LAW

F223

F274

777777, AC=0,
CLAICLL

LAW 17777

CMA

SZA

HALT

S2L
HALT

777777, AC=9,
CLAICLL 1CML
LAW 17777

CMA

SEA

HALT

SNL

HALT

777777, AC=1,
CLA!CMAICLL
LAW 17777

CMA

SZA

HALT

SEL

HALT

JEJECT

L=9

L=1

L=0

/AC = 0
/AC = 760200
/ERROR., AC NOT 0

/LAW 17777 FAILED
/AC = 400760

/AC = 9

/ERROR,

/ERROR,

/AC = 0

/ERROR,

/LINK NOT 0

LINK NOT @

LINK NOT @

AC NOT @

/AC = 190760

/ERROR,

LINK NOT @
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w1174
1175
w1176
w1177
w1200
11201
w1202
n12¢3
w1204
ni1205
V1206

PAGE
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754093
777777
740001
740200
740040
744400
740040
447634
601077
1061072
116126

/TEST LAW 777777, AC=21, L=1

F275

F226

CLAICMAICLL !CML /AC = p

LAW 17777

CMA

S£A

HALT /ERROK, AC NOT @

SNL

HALT ZERROR, LINK NOT 1

1S2 WORK3 /CHECK DONE LOOPING

JMP TLAW /L0oP

JMS GEMRAN /GET NO, FOR NFXT LOOP
JMS CKNO '

LEJECT
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n1207
n121@
11211
41212
41213
w1214

“1215
*1216
w1217
1220
¥1221
W1222

11223
n1224
w1225
41226
w1227
w1230

41231
11232
"1233
11234
11235
21236

A1237
¥1240
41241

11242
21243
n1244
#1248

21246
41247
¥1250
11251
41252
A1253
N1254
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754000
207531
749200
740740
741400
748740

754002

207539

740200
740040
740400
740040

754001
277531
740200
740040
741400
740040

754703
207531
743200
740747
7403400
740040

754700
207573
74971

740200
740040
741400
748040

754732
207573
740701
748200
740040
742400
740249

/TEST LAC a'S
/

LACK cLateLL
LAC K9
S£A
Fo258 HALT
S#L
F2n9 HALT
/
CLA!CLLICML
LAC K@
S£A
Fohi HAL T
SNL
Fo61q HALT
/
CLA!CMAICLL
LAC K@
SEZA
SZL
F263 HALT
/
CLAICMAICLL!ICML
LAC K@
SZA
F264 HALT
SNL
F265 HALT
/

/TEST LAC 1°'S

CLAICLL
I AC K7S
CMA

SEA
HALT
SEL
HALT

CLAICLL'CML
LAC K7S

CMA

SZA

HALT

SNI.

HALT

LEJECT

F2k8

F269

/AC = B, LINK = p
/000000

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

/AC = @, LINK = 1

/ERROR: AC NOT 0
/ERROR, LINK NOT 4 AFTER LAC K@

/AC = 1'S, LIN = @

/ERROR, AC NOT @ AFTER LAC K@

/ERROR, LINK NOT @ AFTER LAC K@

/AC = 1'S, LINK = 1

/ERROR, AC NOT @

/ERROR, LINK NOT 1

/AC = @, LINK = @

/777777
/ERROR, AC NOT @ LAC K7S FAILED
/ERROR, LINK NOT @ AFTER LAC K7S

/AC = @, LINK = ¢

/ERROR, AC NOT 9

/ERROR, LINK NOT 1 AFTER LAC K7S
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w1255
11256
311257
11260
1261
11262
w1263

V1264
B1265
w1266
V127
i127@
A271
31272

1273
41274
A1275%
N1276
31277
N1 30D
w1301
A13IR2
A1303
1314
41375

B1306
A1307
31310
¥w1311

1312
41313
21314
w1315

1316
#1317
n1320
1321

1322
31323
1324
41325
41326
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754001
207573
740081
740200
740040
741400
740740

754003
207573
740001
740200
740040
742400
740040

750000
2R7606
207685
207573
740401
743200
740740
447634
611207
176102
126126

750000
517531
749200
740740

7587 %1
507531
740200
740040

750000
507573
740200
740740

750241
507573
740701
740200
743440

F27¢

£271

k272

€273

/

/TEST AND
/

ANDAC

F274

/

F275

£E276

Fe77

CLA'CMAICLL
LAC K78

CMA

SZA

HALT

SEL

HALT

CLAtCMAICLLICML
LAC K7S

CMA

S¢A

HALT

SNL

HALT

CLA

LAC K109
LAC Ko1@
LAC K7S
CMA

SZA

HALT

I1S7 WORK3
JMP LACK
JMS GENRAN
JMS CKNO

CLA
AND K©
S#ZA
HALT

CLAICMA
AND Ki
SEA
HALT

CLA

ANN k78S
S2A
HALT

CLAICMA
AND K78
CMA
SZA
HALT
JEJECT

/AC = 1'S, LINK = @

/ERROR, AC NOT @, LAC K7S FAJLED

/ERROR,
/AC = 1'S, LINK = 4
/ERROR, AC NOT @
/ERROR,
/AC

/AC
/AC

525252
252525
777777

nonun

/ERROR, AC NOT 9

/CHECK FOR DONF LOOPING
/LOOP

/GET NO, FOR LOOP

/AC = 7

/ERROR,., AC NOT @ AFTER AND k@

/AC = 1°'S

/ERROR, AC NOT @ AFTFR AND kP

/AC = @

/ERROR. AC NOT @ AFTFR AND K7S

/AC = 1°'S

/FRROR, AC NOT @ AFTER AND K7S

LINK NOT 1 AFTER LAC K73

LINK NOT 1 AFTER LAC K7S
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A1327
n1330
V1331
N 332
1333
41334
41335
31336
"1337
N1340
n1341
1342
¥1343
#1344
N1345
n1346
1347
N13650

w1351
1352
#1353
N1354

1355
21356
41357
N1360
N1361

1362
1363
#1364
41365
N1366

w1367
w1370
#1371
41372
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754000
507531
507573
507606
5076345
740091
537534
SR7573%
507646
507605
740200
740240
740400
740040
447634
6@1306
176102
1261264

750700
247531
740200
740040

750081
247531
740721
7428200
7400404

750000
247573
743001
740209
74004¢

7500401
247573
74027220
740040

/SEFQUENTTIAL AND

/

£278

F279

/

/TEST XOR
/

XQRAC

F2RQ
/

F281

F282

F2R3

CLAICLL!ICML

AND K@
AND K78
AND K124
AND Kn19
CMA

AND K@
AND K7S
AND Kqingq
AND Koa1@
SzA

HALT

SNL

HALT

IS7 WORK3
JMP ANNAC
JMS GENRAN
JMS CKNO

CLA
XOR Ki
SZA
HALT

CLA!CMA
X0R K@
CMA

SZA
HALT

CLA
X0R K78
CMA
S#A
HALT

CLAICMA
XOR K7S
S£A
HALT
LEJECT

/AC = &, LINK = 1

/ERROR, AC

/JERROR,

NOT @

LINK NOT 1

/CHECK FOR DONE LOOPING

/LDOP

/GET ND, FOR NEXT LOOP

/AC = 0

/ERROR, AC

/AC = 1'S

/ERROR, AC

/AC = @
/777777

/ERROK, AC

/AC = 1'S

/ERROR, AC

NOT @ AFTER XOR K®

NOT @

NOT @ AFTER XOR K7S

NOT @ AFTER XOR K7S
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A1373
11374
41375
11376
A1 377
1400
w1401
41402
M1403
A1404
n1405

#1406
n1407
w1410
A1411

w1412
#1413
#1414
21415
31416
1417

1429
41421
11422
1423
31424
#1425
1426

w1427
"1430
A1431
21432
¥1433
1434
11435

11436
A14%7
¥14409
11441
111442
11443
11444
1445
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750000
247606
247605
247534
247573
247635
247606
247606
247605
740200
740047

447634
611351
176102
176126

754000
347531
740200
740740
741400
740240

754001
347531
740001
7402002
7400407
7414007
740240

754092
347573
740201
74020
740240
740400
740740

754071
347573
740020
7487001
740700
740740
74140
7400740

/SFQUENTIAL XOR

/
CLA
XOR Kinq
XO0R K910
XOR K@
XOR K7S
XOR K@10
XOR K1nq
X0R K101
XOR Ku1@
SZA

F2r4 HALT

ISZ WORK3
JMP XORAC
JMS GENRAN
JMS CKNO

/
/TEST TAD
/
TADAC CLAICLL
TAD K@
SZA
285 HALT
S#L
F286 HALT
/
CLASCMAICLL
TAD K@
CMA
SZA
F287 HALT
S#L
F2RrE HALT

CLAICLL 1CML
TAD K7S
CMA
S#A
F2R9 HALT
SNL
Fa2ap HALT

CLAICMAICLL
TAD K7S
RAR
CMA
SZA
F291 HALT
SZL
Fa92 HALT
LEJECT

/AC = @
/525252
/252525
/0008000
/1777777

/ERROR, AC NOT @

/CHECK FOR DONF LOOPING
/L00P
/GET NO, FOR NEXT LOOP

/AC = 0, LINK = @

/ERROR, AC NOT @ AFTER TAD k¥

/ERROR, LINK NOT @ AFTER TAD K@

/AC = 1S, LINK = 0

/ERROR,AC NOT 0
/JERROR, LINK NOT o
/AC =0, LINK I |
/7777777

/ERROR, TAD K7S FAILFD

ZERROR, CARRY QUT OR OVFRFLOW
/FALLED, LINK NOT ©

/AC = 1S, LINK = 0

/ERROR, TAD K7S TO 1'S FAILFED

/ERROR. LINK NOT 9
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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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tetre

"N1511
n1512
11513
41514
11515
11516
"1517
n152a
#1521
w1522
1523

31524
41525
n1526
N1527
11530
"1531
11532
A1533

31534
11535
1536
BW1537
w1549
41541
A1542
1543

#1544
w1545
w1546
A1547
n155a
¥1551
1552
#1553

1554
H1585
16556
#1557
1560
01561
w1562
N1563

PAGE
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7400140
207606
247573
347606
247573
740200
740040
447634
601412
1nr6102
116126

754000
IA7568%
3A7572
740091
749200
740040
741400
740040

754000
3A756A
Jn7571
740031
740200
7402402
741490
740040

754290
3N7567
3A7570
7407201
740200
740240
741400
749740

754990
In7570m
3IN7567
740001
740200
740940
741400
748040

F3n

F3ne

/

/

/TEST ADD
/TEST apn
ADDAC

F3ng3
F3vn4

/TFST ApD

F3ns
F3re

/
/TEST ADD

E3n7
F308

/
/TEST aAun

F3ng

E310

HALT /ERROR, LINK NOT 1
ILAC Kking

XOR K78

TAD K191

X0R K78

SZA

HALT /ERROR, AC NOT @
IS7 WORK3 /CHECK DONF LONPING

JMP TaANAC /L00P

JMS GENRAN /GFT NO, FOR NFXT LOOP
JMS CKNO

K1S TO K&S, LINK = g

fLAMCLL /AC = @, LINK =
ADD K1S /111111

ADD K6S /666666

CMA /AC = @

SZA

HALT /ERROR: ADD K1S TO K6S FAILED
S2l

HALT /ERROR; LINK NOT an

K2S TO K5S, LINK = ¢

CLACLL /AC , LINK = @

AND K2S 122222

ADD K5S /555555

CMA /JAC = @

SZA _
HALT /ERRNR3 ADND K25 TO K5S FAILED
S2L

HALT /ERROR: LINK NOT & @

K3S TO K4S, LINK = @

cLAtCLL /AC, LINK =8

ADD K3S /733333

ADD Kas /444444

CMA /AC = @

SEA

HALT /ERROR: ADD K3S TO K4S FAILED
SAL

HALT Z/ERROR;: LINK NOT A®

K4S TO K3S, LINK = ¢

CLAMCLL /AC, LINK =9

ADD K4S /444444

ADD K3S /333333

CMA /AC = @

S£A

HAL T ZERROR: AND K4S TO K3S FAILED
Sl

HALT ’ Z/ERRNOR;: LINK NOT AQ

JEJECT



41610
- A1611
¥1612
n1613

21614
#1615
1616
21617
w1620
81621
1622
n1623

n1624
w1625
1626
11627
1630
1631
41632
N1633

740200
740040
741440
740040

754001
207606
3IA7605
740001
748200
743040
741400
740040

744000
207605
3INT606
740001
740200
740040
741400
740040

F315
F316

/
/TEST ADD

t317
F318

/
/TEST ADD

F319

£370

SZA
HALT
S2L
HALT

/ERROR}

/ERROR:

ADD K7S TO K@S FAILED

LINK NOT , @

252525, AC = 525252, LINK = @

CLLICLAICMA
LAC K101
ADD K@10
CMA

SZA

HALT

SZL

HALT

525252, AC = 252525,
CLL

LAC K@18 .

ADD K141

CMA

SZa

HALT

S2L

HALT

JEJECT

/AC
/AC
/AC
/AC

]
/ERROR;
/ERROR}

LINK =
/LINK =

ONES, LINK = #
525252
252525

ADD K121 TO K@18 FAILED
LINK NOT , @

2
14

/AC = 252525

/7525252
/AC = 0

/ERROR:

/ERROR:

ADD KO10 TO K1M1 FAILED

LINK NOT A®



HASEXY

tery

V1634
V1635
n1636
1637
A1644
n1641
n1647
N1643
1644

1645
V1646
n+1647
N1 659
1651
1652
A1653
w1654
n1655

1656
w1657
11660
w1661
1662
1663
N1664
41665
N1 666

31667
w1670
w1671
w1672
B1673
N674
1675
N1676
41677

PAGE 3@

754001
207554
3N7573
507573
247554
740200
740040
741400
7400040

754004
2N7560
3In7560
507573
247554
740200
740740
740400
740040

754093
207321
37573
507573
247321
740200
740040
744400
74a04n

754001
2n7553
3In7573
507573
247553
7402002
740740
741400
74072402

/TEST ALD

F301
F322

/
/TEST AN

F323
F324

/
/TEST ALD

F32%
F326

/
/TFST App

F327

F328

K75, AC 2 K4APK, LINK = @

CLAICMAICLL /AC = ONES, LINK = 9

| AC K4NQK /AC = 440K

ADD k78 /0ONFS

AnD K79 /AC = 49pK

Xx0n K40QK

SgA /AC = 9

HALT /ERROR; ADD~2 TO KA4QAK FAILED

S#i

HALT JERRNR: LINK NNT A @, CARRY FAILED
K21@aK, AC = K20@9K, LINK = ¢

CLA!CMAICLL /AC = ONES, LINK = @

| AC K27QK /AC = 200K

ADD KoK /0ONFS

AND K78 /AC = 400K

XOR K400K

S£A /AC = 0

HALT /ERROR; ADD K20@8K TO K2@@K FAILED
SANI

HALT ZJERRNR; LINK NOT A ONES, CARRY FAILEN
K7S, AC = K100K. LINK = 1

CLAICMAICLL !CML /AC = ONES, LINK = 1

LAC Kligk /AC = 190K

ADD K7S /0ONES

AND K7S /AC = 100K

XOR K149K

SZA /AC = @

HALT /ERROR; aADD-® TO K10AK FAILED

SNL

HALT /ERROR; LINK NOT A ONE, LINK RESFT
K7S, A =z K4PK, LINK = 0

cLA!CMAICLL /AC = ONFES, LINK = @

LAC K4aK /AC = 40K

ADD k74 /ONES

ANN K78 /AC = 40K

X0R K42K

SZA /AC = ¢

HALT /FRROR: ADN-0 TO K4@K FAILED

S2L

HALT /ERROR: LINK NOT A ZERO, CARRY FAILED

LEJECT



HASEXY

teere

01700

"1701
1702
1703
21774
#1705
21706
h1707
31718

31711
¥1712
31713
#1714
21715
01716
#1717
31720
21721

81722
#1723
N1724
01725
21726
21727
21730
71731
D1732

31733
01734
w1735
91736
81737
B1740
n1741
81742
¥1743

PAGE
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754001
207557
387573
507573
2475%7
740200
740040
741400
740040

754001
207556
307573
507573
247556
740200
7480407
741400
740040

754001
207550
3N7573
587573
247550
740200
740040
741400
740240

754201
207546
307573
587573
247546
740200
740040
741400
7480740

/TEST ADD

£E329
£330

/
/TEST AND

F331

F332

/

/TEST ADD

F333
F334

/
/TEST ADD

E£335

E336

K78, AC = K20K,
CLAICMAICLL

LAC K27K

ADD K78

AND K7S

XO0R K20K

SzA

HALT

S#L

HALT

K7S, AC = KipK,
CLA!CMAICLL

LAC Ki0¥K

ADD K7S

AND K7S

XOR ,K10K

SZA

HALT

SZL

HALT

K7S, AC = K4K,
CLAICMAICLL
LAC K4K

ADD K7S

AND K7S

XOR K4K

SZA

HALT

SZL

HALT

K7S, AC = K2K,
CLA!CMAICLL
LAC K2K

ADD K7S

AND K7S

X0R K2K

SZA

HALT

S#L

HALT

JEJECT

LINK = @

L INK

L INK

L INK

/AC = ONES, LINK
/AC 3 208K

/0NES

/AC = 28K

/AC = @
/ERROR3 ADD-2 TO

/ERRORS LINK NOT

/AC = ONES, LINK

/AC = 0
JERROR} ADD-8 TO

/ERRORI LINK NOT

I
/AC
/AC
/0ONES

/AC = 4K

ONES, LINK
4K

[T 1]

/AC = P
/ERROR: ADD-M TO

/ERROR3 LINK NOT

= 0

/AC = ONES, LINK
/AC = 2K

/AC = 2K

/AC = @
/ERROR3 ADD~0 TO

/ERROR: LINK NOT

s @

K2@K FAILED

A 2ERO,

CARRY FAILED

K1@K FAILED

A ZERO,

L

CARRY FAILED

K4K FAILED

A 2ERO,

CARRY FAILED

K2K2 FAILFD

A ZERO,

CARRY FAILED



SASEX9

tete

A1744
Vw1745
Vw1744
n1747
w1769
w1754
11782
1763
1754

w175
1756
1757
W17R/0
¥1761
¥1762
V1763
11764
N1765
¥1766
31767
v1770
w1771

PAGE
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754491
2075491,
S0757%
5075701
24754% 2
740200
740040
74140
74040

754201
2N7%45%
RIS
507673
247545
74200
740140
741400
7400140
447K34 -
611524
146102
176126

ZTEST aup

F327
F3xy

/
/TEST Ann

F3z39

F340

K75, Ar =
CLAICMACLL
| AT KK
AND k7S
AND K7a
X06 Kix
SEA

HAL'T

St

HALT

K]-qp Al =
cCLA!CMAICLL
L AC Kgaup
ADD K78

AND K78

YUR K41y
SAA

HALT

S#L

HALT

IS# WOWK3
JMPOADDAC
JMS GENRAN
JMS KMQ
JEJECT

K400,

K1K, LINK

L INK

=0
/AC = ONFS, LINK = 9

/AC = 1K

/0ONFS

/AC = 1K

/JAC = @

ZERROR; ADD-0 TO K4K FAILED
ZERROR: LINK NOT A #£ERD, CARRY FAILED
=20

/AC = ONES, LINK =z ¢

/AC = 400

/0ONES

/AC = 440

/AC = @

/ERRNR; ADD-p TO K4y FAILED

/ERROR: LINK NOT A ZFRO, CARRY FALLED
/CHECK DONE LOOPING
/L00P

/GET NO, FDR NEXT LOOP



BASEX9

tetre

01772
81773
81774
¥177%
w1776
81777
42000
12001
37002

noan3
ho90n4
872005
wooene
nree?
07010
w11
#7212
37013

22014
82815
n?016
w2017
wr2e20
42021
w2022
37023
47024

27025
72026
wr2a27
w2030
470831
370832
82033
87034
870835

woo36
370837
32040
a2041
02842
87043
Wro44
b2045
noe46

PAGE
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754001
207541
387573
507541
247541
740200
740740
741400
740040

754001
207535
307573
507573
247535
740290
740040
741400
740040

754001
207534
307573
507573
247534
7482007
740040
741400
740040

754001
207533
387573
507573
247533
744290
740040
741400
740040

754201
207532
307573
587573
247532
749200
740040
741400
740040

/TEST ADD
ADDACY

£347
FE348
/

/TEST ADD

F349
£E350

/
/TEST ADD

F351
E352

/
/TEST ADD

E£353
F£354

/ .
/TFST ADD

F£355

F356

K7S, AC s K28, LINK = B

CLAICMALCLL /AC s ONES, LINK = @

LAC K29 /AC 3 20

ADD K78 /0NES

AND K28 /AC s 20

XOR K2@

SZA /AC = @

HALT /ERRORS ADD <@ TO K28 FAILED
SEL

HALT /JERRORS LINK NOT A ZERO, CARRY FAILED
K7S, AC = K10, LINK = @

CLASCMAICLL /AC = ONES, LINK = B

LAC K10 /AC = 10

ADD X7S /0NES

AND K7S /AC = 10

X0R Kin

SZA /AC = @

HALT JERRORS ADD = @ TO K1@ FAILED
SEL

HALT JERROR: LINK NOT A ZERD CARRY FAILED
K7S, AC = 4, LINK =z 0

CLAICMALICLL /AC = ONES, LINK = 2

LAC K4 /AC = 4

ADD K7S /0ONES

AND K7S /AC = 4

XOR K4

SEZA /AC = @

HALT /ERRORS ADD ~@ TO K4 FAILED
SZL

HALT /ERROR: LINK NOT A ZERO, CARRY FAILED
K?7S, AC = K2, LINK = @

CLASCMAICLL - /AC, = ONES, LINK = @

LAC K2 /AC = 2

ADD K7S /0ONES

ANN K7S /AC = ?

X0R K2 :

SZA /AC = @

HALT /ERROR: ADD -8 TO K2 FAILED
SZL )

HALT JERRORS LINK NOT A ZERO, CARRY FAILED
\

K7S, AC = K1, LINK =z @

CLAIGMAICLL /AC = ONES, LINK = @
LAC Ki /AC = 1
ADD K75 /ONES
_AND K7S /AC = 1
XOR K1
SZA /AC 2 @
HALT JERRORS ADD =@ TO Ki FAILED
SZL

HALT /ERRORS LINK NOT A ZERO, CARRY FAILED
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JEJECT



RASEX9

tertre

a4z
0°8%0
42051
2852
42053
27854
h2055
2856
w2857

w260
2861
v2062
82063
2064
7065
w2066
22067
are7@

¥2071
7072
32073
7074
w2a75
nwreré6
A7°077
47100
7101

2102
12103
w7174
A21ms
321n6
a2107
¥2110
¥2111
nr112

¥2113
w2114
¥7115
n2116
42117
w2129
22121
n2122
n2123

PAGE
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744000
777777
507573
387554
247554
7403700
740040
741400
740040

744092
777777
507573
3A7567
247567
749200
740240
740400
740040

7440092
777777
507573
3N7321
247321
740200
740040
740400
740740

7440072
777777
507573
3N7553
247553
740200
7400240
743400
740040

744002
7772777
507573
3n7557
247557
740200
7400740
740400
743440

/TEST ADD

F357
F358

/
/TEST ABD

F359
F368

/
/TEST ADD

F361
E362

/
/TFST ADD

F363
£E364

/
/TFST ADD

F365

F3A6

K40@K, AC
cLt
LAW
AND K7S
ADD K47ABK
XOR K408k
S2A

HALT

SEZL

HALT

17777

K20@K, AC
CLL ML
LAW 17777
AND K78
ADD K274K
XOR K27dK
S£A

HALT

SNL

HALT

K1PA@K, AC
CLLIOML
LAW 17777
AND K78
ADD K110k
XOR K1#PK
SZA

HALT

SNI.

HaLT

K4PK, AC =
cLL!CML
LAW 17777
AND K7S
ADD K40K
X0OR K4mnK
SZA

HALT

SNL

HALT

K2PK, aC =
cLL ML
LAW 17777
AND K7€S
ADD K27%K
X0R K22K
SZA

HALT

SNL

HALT

= ONES,

= ONFS,

= ONFS,

ONES,

ONES,

LINK 2 @
/LINK = @
/AC = ONES
/AC = ONES
/400K
/AC = @
/ERROR: ADD KA4@@K T0 =0 FAILED

/ERROR: LINK NOT A ZERO,

LINK = 1

/LINK = 1
/AC = ONES
/AC = ONES
/200K

/AC = 0

/ERROR3 ADD K2@0K TO -2 FAILFD

/ERROR; LINK NOT A ONE, LINK RESET

LINK = 1

/LINK = 1
/AC = ONES
/AC = ONES
/71080K

/AC = 0

/ERROR: ADD K1P@K TO -4 FAILED

/ERROR; LINK NOT A ONE, LINK RESFT

LINK =

/AC = 7

/ERRNR: ADD K4MK TO -9 FAILED

/ERROR; LINK NOT A ONE, LINK RESET

LINK = 1

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

/AC = A

/ERROR; ADD K2PK TO -# FAILED

/ERRNR: LINK NOT A ONE, LINK RESET

CARRY FalLED
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HASEX9

w2124
w2125
42126
w2127
42130
02131
w2132
92133
N2134

w2135
82136
82137
nr2140
#2141
02142
92143
42144
w2145

#2146
w2147
w2150
97151
n2152
272153
42154
¥?2155
22156

7157
nr160
w161
AP162
n2163
42164
27165
2166
32167

w7170
A2171
n2172
¥2173
2174
#2175
n2176
no177
wr2ne

PAGE
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744007
777777
507573
37556
247556
740200
7400407
742490
740040

744002
7771777
507573
3n7550
247550
740200
740740
740400
740040

744092
777777
507573
37546
247546
748200
740040
740400
740040

744002
777777
507573
307544
247544
7402080
740740
740400
740740

744002
777777
507573
307545
247545
740280
740040
740400

740040

/PNP-9 BASIC EXERCISER = TAPF 3

/TEST abD

E367
F368

/
/TEST ADD

F369
F370

/
/TEST ADD

F371
F372
/

/TEST ADD

F373
£E374

/
/TEST ADD

F375

F376

KigaK, AC s ONES, LINK = 1

CLL!ICML /LINK =z 1

LAW 17777 /AC = ONES

AND K7S /AC 3 ONES

ADD K14K /18K

XOR K14K

S2A /AC = @

HALT /ERROR: ADD K1@d, TO -8 FAILED
SNL

HALT /ERROR} LINK NOT A ONE, LINK RESET
K4K, AC = ONES, LINK = 1

CLLICML /LINK = 1

LAW 17777 /AC = ONES

AND K78 /AC = ONES

ADD K4K /4K

x0r K4K

SZA /AC = @

HALT JERROR; ADD K4K YO -0 FAILFD
SNL :

HALT /ERROR; LINK NOT A ONE, LINK RESET
K2K, AC =z ONES, LINK = 1

CLLICML : JLINK = 1

LAW 17777 /AC = ONES

AND K78 /AC = ONES

ADD K2K /2K

XOR K2K

SZA /AC = @

HALT /JERROR; AC K2K TO -9 FAILEN
SNL

HALT JERROR; LINK NOT A ONE, LINK RESET
KikK, AC = ONES, LINK = 1

CLLICML /JLINK = 1

LAW 17777 /AC = ONES

AND K7S /AC = ONES

ADD K1K /1K

XOR K1K

SZA /AC = 7

HALT /ERRNR; ADD KiX TO -9 FATILED
SNL

HALT /ERROR; LINK NOT A ONE, LINK RESET
K4M#8, AC = ONES, LINK = 1

CLLICMIL /JLINK = ¢

LAW 17777 /AC = ONES

AND K7S /AC = ONES

ADD K4n@ /400

XOR K47@

SZA /AC = @

HALT /ERRNR: ADD K4r@ TO -9 FAILED
SNL

HALT /ERROR:; LINK NOT A ONE, LINK RESET
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HASEXY

teee

82201
37202
a22A3
2204
872@5
#2206
42207
82210
w2211

n2212
92213
¥2214
872215
n2216
#7217
v2228
27271
a2222

872223
"o274
02225
872226
2227
2230
22231
bwr232
#2233

20234
#7235
¥2236
27237
B0249
87241
#2242
#0243
#0244

w2245
n2246
07247
a7250
82251
w2252
w7253
372254
87255

PAGE
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7440082
7777717
507573
307552
247552
740200
740040
740400
740740

744002
777777
5087573
3A7540
247540
740200
740040
740400
740040

744002
777777
507573
307543
247543
7409200
740040
740400
740040

744002
777777
507573
37541
247541
740207
740040
740400
740040

744002
777777
507573
3A7535
247535
740247
740040
740400
7408040

/TFST ADD K208, AC = ONES,

F377
F378

/
/TFST ADD

F379
F380

/
/TFST ADD

F381
F382

/
/TFST ADD

F383
E3R4

/
/TEST ADD

F3RS

F386

cLL!
LAW
AND
ADD
XO0R
SZA
HALT
SNL
HALT

KiPQ
cLL?
LAW
AND
ADD
XOR
SZA
HALT
SNL
HALT

K4®,
cLL!
LAW
AND
ADD
XOR
SZA
HALT
SNL
HALT

K209,
cLL?
LAW
AND
ADD
XOR
SZA
HALT
SNL.
HALT

ki@,
(R
LAW
AND
ADD
X0R
SZA
HALT
SNL
HALT

CML
17777
K78
K20@
K27@

, AC = ONES,
CML

17777

K7S

K170

K17@

AC = ONES,
CML

17777

K7S

K47

K4a

AC = ONES,
CML

17777

K7S

K2R

K24

AC = ONES,
CML

17777

K7S

K17

Ki®

LINK = 1
/LINK 3 1
/AC = ONES
/AC = ONFS
/7290

/AC = @
/ERRORI ADD K200 TO -@ FAILED

JERRORS LINK NOT A ONE., LINK RESET

LINK = 1
/LINK = 1
/AC = ONES
/AC = ONES
/108

/AC = @
/ERRORS ADD K188 TO -@ FAILED

JERRORS LINK NOT A ONE» LINK RESET

LINK = 1
/LINK = 1
/AC = ONES
/AC = ONES
/749
/AC = 8

/ERROR} ADD K44 TO -0 FAILED

JERROR3 LINK NOT A ONE., LINK RESET

LINK s 1
/LINK = 1
/AC = ONES
/AC = ONES
/720
/AC = B

/ERROR3S ADD K20 TO =0 FAILED

/ERROR: LINK NOT A ONg, LINK RESET
LINK = 1

JLINK = 1

/AC = ONES
/AC = ONES

/AC = 0
/ERRORS ADD K18 TO -0 FAILED

/ERRORS LINK NOT A ONE, LINK RESET
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SASEX9

tetre

nr22%56
A2257
¥2260
w2261
nP262
nr263
wr264
wo265
82266

82267
42270
2271
42272
2273
Vw2274
w2275
nz276
w:=277

300
wo3m1
n23m2
22303
17304
wo3ns
42306
82307
32319

w2311
w2312
w2313

32314

w2315
w2316
02317
42320

¥2321
w2322
82323
Wr324
w2325
w2326
nr327
w2330

PAGE
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744007
777777
507573
307534
247534
740200
7400740
740400
740040

744002
777777
507573
307533
24753%
7487200
7400740
740400
740040

744002
777777

507573

3N7532
247532
740200
740740
740400
740040

744000
207573
3N7573
7400491
740240
740240
741400
740040

744002
207685
327607
247532
740207
740040
740490
740040

/TEST ADD K4, AC 3 ONES, LINK
CLLICML
LAW 17777
AND K78
ADD K4
XOR K4
S2A

F3R?7 HALT
SNL

F388 HALT

/

/TEST ADD K2, AC = ONES, LINK
cLLicML
LAW 17777
AND K7S
ADD K2
X0R K2
SZA

F389 HALT
SNL

F390 HALT

/

/TEST ADD K1, AC = ONES, LINK
CLL!CML
LAW 17777
AND K7S
ADD K1
X0R K1
S2A

F391 HALT
SNL

F392 HALT

/

/TEST ADD K7S, AC = 0ONES, LINK

cLL
LAC K7S
ADD K78
CMA
SZA

F393 HALT
SZL

F394 HALT

/

/TEST ADD 525253, AC = 252525,
cLL oML
LAC K210
ADN K53
X0R K1
SZA

F395 HALT
SNL

F396 HALT
JEJECT

= 1

/LINK = 1
/AC = ONES
/AC =z ONFS
/4

/AC = @

/ERROR3 ADD K4 TO =@ FAILEN

/ERROR: LINK NOT A ONE, LINK RESFT

= 1

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

/AC = P

/ERROR3 ADD K2 TO ~8 FAILED

/ERROR} LINK NOT A ONE, LINK RESET

=1

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

/AC = P

/ERROR3 ADD K1 TO =@ FAILED
/ERROR: LINK NOT Ao ONg, LINK RESET

=0
/LINK = @
/AC = ONES
/0NES
/AC = ONFS
/AC = 0@ .
/ERROR: ADD K7S TO ALL ONES FAILFD

/ERROR: LINK NOT A ONE. LINK RESET

LINK = 1

JLINK = %

/AC = 252525

/525253

/000701

/AC = R

/ERROR: ADD K5253 TO K5252 FAILED

/ERROR: LINK NOT A ONE, LINK RESET
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tete
/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



HASEX9

tere

#2362
¥°363
22364
#2365
82366
w2367
v?370
92371
92372
¥2373
37374
w2375
#2376
82377
87400
@0401
87402
#r4n3
0404
02405
¥0406
02407
02410
87411

872412
¥2413
h7414
#2415
12416
#2417

PAGE
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106102
741100
740001
741200
6n2362
243016
743031
243717
106102
741100
7400401
741200
602372
243020
740001
043721
777777
RNa3A27
7440007
203721
343217
741400
347532
743022

203016
744000
343020
741480
347532
243223

/ADD RANDQOM PAIRS TEST

/

RANADD JMS
SPA
CMA
SNA
JMP
DAC
CMA

MINUSA DAC
JMS
SPA
CMA
SNA
JMP
DAC
CMA

MINUSB DAC
LAW
DAC
cLL
LAC
TAD
SZL
TAaD

MINSAB NAC

/

/NDW GFNFRATE
LAC
cLL
TAD
S2L
TAD

APLUSH NAC

GENRAN

RANADD
APOS

ANEG
GENRAN

MINUSA+1
8P0OS

BNEG
-1
PASS?

RNEG
ANEG

K1
SUMNEG
APNS
BPOS

K1
SUMPOS

LEJECT

/GET RANDOM NUMBER
/+ NO
/= MAKE 1T +
/6 NOT ALLOWED

/1T IS + A
/1 COMPLEMENTY
717 IS =a
/GET NEXT RANDOM
/+ NO
/= MAKE +
/@ NOT ALLOWED

/1T 1S ¢+ 8
/MAKE 1¢S COMP
/1T 1S - B

JRESTART HERE TO REGENERATE NEW COMPARE
/=B -A

JEOC IF ADD

/YES MAKE CARRY

JSAVE -A =B

/GET +A
/+8B

/EOC IF ADD
/YES ADD CARRY



HASEX9Q

tete

ey
¥2421
#0422
VP43
V424
w2425

82426
02427
AT430Q
W5431
¥2432
#7433

47434
W2435
A2436
Wo2437
B2440
nr441
w2442
A2443
o444
n2445
N 446
N>447
7450
V2451
A2452
Br453

PAGE
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20n3n2n
744000
3430017
741400
34753%\
naznoa

203016
744000
343021
741400
34753R7
343025

203423
751100
2N7654
741200
207653
H42464
42512
042627
042644
N4a2662
042791
842721
42742
D42764
B42547
Na2566

/NOW GFNERATF

BMINSA
/

L AC
cLL
TAD
S#L
TAD
Nat

/NOW GFNERATF

AMINSB

LAC
cLL
TaAD
SZL
TAD
nat

/
/1F A+B IS AN

/MAKF OFLOW TESTS THAT APPLY
IS NOT OVERFLOW MAKE
/OVERFLUW TEST THAT APPLY

/1F A+B

/

LAC

R=A
BPAS

ANF G

K1
HMASUM

A=n
APNS

BNEG

K1
AMRSUM

/GET B

/B=A

/EOC

/YFS ADD CARRY
/SAVF B=A

/GET A

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

OVFRFLOW SITUATION

SUMPOS

SPAICLA

LAC

SNA
LAC
NDAC
DAC
DAC
DAC
NAC
NacC
NAC
NAC
DAC
NAC
NAC

KSNL

KS#L

0FL.CK1
NFLCK3
0F1.CH1
0OF1 CH2
OFLCH3
NFLCH4
NFLCHS
NFLCH6
NFLCH?7
NF1 CKS
NF1.CK7

JEJECT

SNL

SZL

/GET A+B
/STILL POS RFSULT
/NFG RESULT IS OVERFLOW
/AC = SNL IS OVERFLOW
/+ RFSULT IS NO OVERFLNW
/SET UP ALL 0OFLOW
/TESTS WHERE OFLOW
/MAY OR MAY NOT OCCUR
/AC = SNL IS A+B OFLOW
/AC = SZL 1S A+B NOT OFLOW
/1F A+R OFLOW -A-B DOES ALSO
/1F A+B NOT OFLOW
/THEN NONE OF THESF
/ADDS CAN OVFRFLOMW



HASEX9

tere

W2454
¥2 455
82456
#7457
00460
2461
#0462
82463
#2464
#2465
20466

PAGE 45

744000
203016
303020
543023
6P2464
740040
203023
748040
741400
740040
762454

/NOW DO A COMPLETE SERIES OF

/ONES COMP ADDITIONS

/SHOULD GET THE SAME RESULTS aS

/THE TAD'S WITH FOC TAD (1

/
/FIRST TFST A+R
/
APLSRT cLt
LAC APOS
ADD RPOS
SAD SUMPOS
JMP L +4
Fang HLT
LAC SUMPOS
HLT
OFLCK1 SZlL
Fam2 HLT
LAW APLSRT

LEJECT

/FOR OVERFLOW CHECK

/GET A

/h*B

/SHOULD = PREVIOUS A+B

/0K

/DISPLAY 1S 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



HASEX9

tere

V467
n2474
W7 471
2472
n: 473
N.474
475
N"476
n-477
wsen
(1%

nwospe
PALTR
¥o5M4
20508
n. 506
w507

M2519

w2511
w2512
217513
w2514

uwrs515
N2516
1?2517
w2520
w2521
Wr522
w2523
w2524
w2525
42526
42527

PAGE
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74400
203121
ININ1A
543025
6Wa77
74d0040
203005
7440140
741400
740240
762467

744700
2030717
303021
5430020
612512
740040
203027
740040
741400
740740
762542

744000
203020
3n3N17
543024
6012528
740040
2n30Nn04
740040
741400
740040
762518

/2NMD TEST ~B+A

AMNSHT cLL
. AC BNEG
ADD APOS
SAD AMRSUM
JMP 2
Fq03 HLT
LA AMBSUM
HLT
NFLCK2 S#L
F4ung HLT
LAW AMNSRT
/
/NOW 3RD TFST IS -A -8B
MAPLMB cLL
LAC ANFG

ADD RNFG
SAD SUMNEG
JMP 44
F405 HLT
LAC SUMNEG
HLT
NFLCK3 S#L
F40m16 HLY
ILAW MAPLMB
/
/FOURTH TEST
/1S TEST B=-A
RMNSAT cLL
LAC RPNS
ADD ANFG
SAD BMASUM
JMP 44
HLT
LAC RMASUM
HLT
S2L
HLT
LAW RMNSAT
JEJECT

IN THIS SERIES

/GET A

/A=B

/SHOULD = PREVIQUS A-B
/0K

/DISPLAY 1S A-B

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

/MAKE JMP FOR SCOPF

/GET =A

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

/DISPLAY 1S ~A=B

/DISPLAY 2'S -A-8
/0OR SNL
/LINK FAILFED
/MAKE JMP FOR SCOPF

/GET B

/7ADN -A .
/SHOULD = PREVIQUS B-A
/0K

/DISPLAY 1'S Be-aA

/DISPLAY 2'S B-a
/CAN NOT OVERFLOW
/OVERFLOW FAILED
/MAKF JMP FOR SCOPF
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tetre
/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
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tete
ZETGHTH TEST OF THF SERIFES
/1% (A=H) +B = A

17h71 744090 AMEPRT cLL

w572 2u3n2s Il AC AMASUM

W 573 RIR 1P ADD RPOS

NTH74 543014 SAN APNS

N, 575 622601 JMP 44

AHT6 74000400 F413 HLT

Wes77 203716 LAC APNS

600 744040 HLT

261 7414040 OFI cx8 SAL /CAN NOT OVERFLOW

Wiev2 74042 I 414 HLT

ATHNI 762571 LAW AMRPRT /MAKF JUMP FOR SCOPE
/

/9TH TrsT N SFRIES
INOW TEST AC = 777777 + A = A

/
LYY P 754001 MAACPA CLLICLAICMA /SET AC = 777777
no6n5 In3r1h ADD APNS /+ A
WoeM6 543214 SAD aPNnS /SHOULD = A
w.eM7 HA2EL R JMP [ +4 /TFST LINK
A2614 7474 £ 415 Wl T /FATLED RESULTS
PELEE! 203114 LAC ApPNS
A7612 74N240 HLT /DISPLAY A
A613 7414002 OFLCK9 S#L /CANNOT OVFRFLOW
Av614 7440241 F416 HLT /OVERFIOW FAILED L - 1
AR15 Th26N4 LAW MPACPA /MAKF JMP FQR SCNPE

JEJECT
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tete

w2616
02617
2624
472621
w2622
A26?723
n2624
w2625
w2626
wr627
42630
w2631

¥w2632
2633
no634
w2635
o636
nwo637
22640
w641
92642
V7643
nr644
n2645

w2646

PAGE
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754201
303416
303m20
303017
543020
602627
749040
203020
740040
741400
740740
762616

754001
303n16
3n3n20
33017
303017
543724
672644
740040
203024
740040
743400
743040
762632

/THE NEXT SERIES OF TESTS

/ARE ADD SFUUENCFS THE RESULTS

/0F WHICH HAVE ALREANY BEEN
/COMPUTEN AND VERIFIFD

/

/FIRST SFRIES TESTS A+R 0K,

THFN (A+R)-A =z B

/SFE ARMATS FOR SHORTER TEST OR APLSRT OR MQACPA

/NOW TRY A+B-A

SERS?,

£417

OFLCHY
Fate

/

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

= B

CLLICLAICMA

ADD
ADD
ADD
SAN
JMP
HLT
LAC
HLT
S#|

HLT
lLAW

APNS
RPNS
ANF G
RPNS
L ¢4

RPNS

SERSP1

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

SERS?22

F419

NFLCH?
F40p

ADD
ADD
ADD
ADN
SAN
JMP
HLT
I AC
HLT
SNL
RLT
LAW

APNS
HPNS
ANEG
ANFG
RMASUM
L +4

RMASUM

SERSQA?

LEJECT

JOR SNL IF A+B OVERFLOW
JLINK FAILURF
JMAKE JMP FOR SCOPF

/0R SZL IF NO OVERFLOW

/MAKE JUMP FOR SCOPE



HASE XY

tete

Mn647
Joes
w651
A2652
VI 6R3
2654
AEES
vr 656
N"657
2660
woeb]
AC662
M0663
A 664

A2665
N2666
N-667
nN’2674@
42671
wr672
W 673
A=674
nr675%
- 676
w677
we7e0
A271
w702
AZTN3

PAGE
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7540034
30316
IN3nn
3R3N7
Ingm7
3In3n21
543017
HNDERD
7400140
203117
7407040
741400
7401140
762647

754001
303016
3e3znzn
30317
3n3r17
303721
3A3n21
543122
6127
7407040
203722
740040
741400
74040
762665

/HAVF TESTFI) (R=A)-HB =z <A PRFVIDUS
/SEE BMaMBT FOR SHORTER TEgST
/NOW TRY A+4H=-A=A~B = =A
SERS™3 CLLICLAICMA
AR APNS
AUD RPNS
AN ANFG
ADN ANFG
AUN RNFG
SAN ANFG
IMP 44
F421 HLT
L AT ANEG
HLT
NFLCHE S#4L /SNL IF A+R OVFRFLOW
Fanp HLT /OVERFLOW FAILED
LLAW SERSQA3 /MAKE JUMP FQOR SCOPF
/
/HAVE TEST =-A-R NOW TRY A+B-A-A-B-R = -A-B
/SEE MAPLMR FQR SHORTER TEST
SERS”4 CLI tCLAICMA
ADD APNS
ADD RBRPNS
AUD ANFOG
ADD ANFG
AN RNFG
AUD RBRNFG
SAD SyYMNFG
IMP 44
F423 HLT
LAC SUMNFG
HLT
NFICH4 S#L /SNL IF A+B OVERFLOW
F474 HLT /OVERFLOW FAILED OR LINK FAILED
LAW SERSA4 /MAKF JMP FOR SCOPE LOOP
JEJECT
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tere

2704
#2705
n2706
ar7Ie7
a771@
w2711
nr?712
w2713
0?2714
w2715
w2716
w2717
¥2720
82721
02722
92723

w2724
42725
v2726
82727
87730
w2731
w2732
472733
82734
87735
12736
o737
v2740
w2741
¥2742

»2743

w2744

PAGE
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754091
303016
In3nzn
303017
3n3ny7
3e3n21
3A3021
3037416
543021
6M2721
740740
273021
740040
740400
740049
762784

754701
In3ny6
In3IN20
3n3ny7
33017
33Nz
3n3721
JNINg6
INIA16
543025
602742
740740
2A3025
740040
741400
740740
762724

/HAVF TESTFD (=A=B)+A =z -B NOW A#B-A=-A-B-BeA 3z =B
/USE MAHPAT FOR SHORTER TEST :
SERSA5 CLLICLAICMA

ADD
ADD
ADD
ADD
ADD
ADD
ADD
SAD
JMP
F425 HLT
LAC
HLT
NFLCHS SNL
£426 HLT
LAW
/

APOS
RPOS
ANFG
ANEG
RNEG
BNFG
APNS
RNFG
.44

RNEG
/OR SZL IF A+B DO NOT OVERFLOHW

JLINK OR OVERFLOW FAILED
SERSPAS /MAKE JMP FOR SCOPE

/HAVE DONE =R+A PREVIOUSLY

/NOW DO A+R-A-

A-R=Re+A+A = =He+A

/USE AMNSBT FOR SHORTER TEST
SERS™6 CLLICLAICMA

ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
SAD
JMP
E427 HLT
LAC
HLT
NFLCHG6 S#i
F478 HLT
LAW

APNS
RPNS
ANEG
ANEG
RNFG
BNFG
APNS
APNS
AMRSUM
.4

AMRSUM
/OR SNL IF A+B OVERFLOW

JOVERFLOW OR LINK FAILED :
SERSA6 -/MAKE JUMP FOR SCOPE

LEJECT
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tere
/HAVE DUNE (-B+a)+B PREVIOUSLY
/NOW DOE A+B=A-A-B-B+A+A+8 = A
/USE AMBPRT FOR SHORTER £ST

w745 754001 SERS®7 CLLICLAICMA

w746 3n3rq1h ADD APNS

w747 AREPY ADD 1PNS

V7R A 3n3mq7 ADD ANEG *

wo751 3n3ngz ADD ANFG

w2782 3n3N21 ADD RANFG

w2753 303121 ADN BNFG

w754 ININq4k ADD APNS

ALY JN3N16 ADD APNS

w2786 IN3nzn ADD KPNS

w757 543016 SAD APNS

W76 6N2764 JMP 44

A7 761 740040 F429 HLT

w0762 203016 : LAC APOS

AVT763 740040 HLT

w764 740400 NFLCH7 SN /0R SZt IF A+8 NOT OVERFLOW

B2 765 748740 ERTY HLT /LINK OR OVERFLOW FAILED

w766 762745 ILAW SERSp7 /MAKE JMP FOR SCOPE LOQOP
/

/AFTFR ONME PASS
/MAKF ALL B CONSTANTS A
/AND MAKF ALL A MONSTANTS B

/
We7687 4430127 CONCHG 1S# PASS? /2ND PASS
bWET770 6730111 JMP CKI P /YES DONF 2ND
w2771 203116 LLAC APNS /A
w772 nazinon NAC RPNS /1S NUW B
42773 2032214 |l AC RNFG /RNEG
Nr774 VIRV NAC ANFG /1S ANEG
w775 740401 CMA
wr776 43016 NAC APNS /R IS A
0-777 2n3A20 ILAC RPNS
N2pen 748001 CMA /ANEG
ATape va3021 NAC RNFG /1S NFG
d3ipnQ 203724 ILAC RMASUM
NTNN3 vapnqn NAC td
AINN4 203028 LAC AMRSUM /A-B
APpns N43np4 NAC RMASUM /1S NOW A=R
W3iAr6 2001 LAC 19 /B=A
naer W43mo5 NAC AMRSUM /1S NOW A-R
A2A1 9 6N2454 JMP API.SRT /OVERFLOW SERUP

JEJECT
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tete

03911
nn12
ningg
01014
R

#3016
n3017
»3020
V2021
w3922
02023
03024
n3825

hnxe26

PAGE
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447630%Y
60236
116102
116126
603030

Hwaanan
a0gnen
wnenpe
[ iddd
[ X&' 14 14
anavan
C1d' 1444
neanan

Aranenm

CKLP

/

/

APOS
ANEG
RPOS
RNFG
SUMNFG
SyMPNS
RMASUM
AMRSHM
/
MGKBITT

1S?
JMP
JMS
JMS
IMP

S TSI

=T

?

WORKZ
RANADD
GENKRAN
CKNO
ADFDON

JEJECT

/A

/=A

/B

/=B
/=A+(-B)
/A+B

/84 (=-A)
/A+(-B)

/CHECK DONF LOOPING
/LOOP
/GFT NO,

FOR NFXT | OOP
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Alan7 ananen PAGSY "
tere
/GET A RANNOM NUMBFR AND ITS 1'S COMPLFMENT
JEACH RIT WILL HAVF A @ IN ONE OF THF TWO NUMBERS
/MAKFE THF o RIT = 4 AND ADD THE NUMBFERS ROTH WAYS
/FTRST AND IS THF (AC) IS THE ALTEREND p = 19
/SECONND ADD IS THE (MB) IS THE ALTFRFD 0 = 1
/THE RFSULT OF BNTH ADDS SHOULN = THE ALTEREN RIT =z 1
/
W2AIN 1161072 ADFDON JMS GEMRAN /GET RANDOM NUMBER
R KS] Ba3nyh NAC APNS /SAVF 1T
nraze 740001 CMA /MAKF ONFS COMPLFMENT
ATN33 na3ny7 NAC ANFG /AND SAVE IT
/
/THE FIRST gIT T0 Re ALTFRFD IS @ THEN CONTINUF TO 17
AN 4 207554 LAC K40QK
w2p3zs W4a3N26 NAC MSKRIT
/
/SFT UP NEXT gIT TO TEST - ALTFRED NUMRER GOFS TO RPOS
W3Rz6 203016 BISETU LLAC APNS
KUY 5030026 AND MSKBIT
Arpap 740207 SZA /00ES APOS BIT =
33nal 6A305NA JMP MONNFG /NO ALTER ANFG
A2Y42 203116 | AC APNS
WINay 243126 XOR MSKBIT
PRV YY) na3non NAC RPOS /MODIFTED NUMBER GOES TO APOS
w2R4s5 2A3M17 LAC ANFG
IRYYY N43N21 NAC RNFG /UNMOD NUMBER GOES TO RNFG
nwipaz 6A3N5% JMP RITTSH
/
/THE ONES COMP NUMRER HAS THF @ RIT MODIFY IT
PRULY) 203717 MOONFG LAC ANFG
wIQsy 243726 XOR MSKBITY
hW3Ps2 Na3n2n NAC RPNS /MOD NUMBER TO BPOS
wigs3 2N3NLA LAC APNS
Wins4 na3m21 NAC RNFG /UNMOD NUMBER TO BNEG
/
/COMPLFMENTED HIT TEST1 (AC) = MODIFIED NUMBER AT aADD
/
NTR55 744000 RITTSt Ll
AxXP56 2032 LAC RPNS /GET MODIFIED NUMBER
nps7 3321 ADD RNFG /ADD UNMODIFIED
niNe6w 543026 SAN MSKBIT /RESULT SHOULD = BIT CHANGED
[ZRY" 1B 6N3IN6H JMP L +4
nige? 740040 F43q HLT /DISPLAY INCORRECT RESULTS
V3IPes 2N3N26 LAC MSKRIT
AZP64q 7402407 HLT /DISPLAY BIT ALTERED AND EXP
AR65 741400 NFLCHB Sét /NO OVERFLOW
A1R66 749040 F4q32 HLT /OVERFLOW NOT ALLOWED
nwipe67 763055 LLAW RITTSY /MAKF JMP FQOR SCOPF LOOP

JEJERT
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tete

2070
aR71
wra72
w2e73
W3N74
w3075
"xa76
w377
R Y]
w101
w102

w3103
03104
wx1o5
w2106
Br107

03110
r111
¥x112
83113
¥i114
w3115
116
wx117
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744000
203021
3n302n
543026
603100
740040
203026
740740
741400
740040
763070

2M3N26
744020
na3n26
740200
693036

447634
6A3N3IA
176102
106126
754724
742017
741100
6M2362

/COMP RIT TEST 2 (MB) = MONIFIFD NUMBER AT ADD
/

- RITTS2 CLL

LAC BNFG /GET UNMODIFIED NUMBFR
ADD RPOS /ADD MODIFIED
SAD MSKBIT JRESULT SHOULD s BIT CHANGED
JMP  ,+4 /70K
Fa33 HLY /DISPLAY INCORRECT RESULTS
LAC MSKBIT
HLT /DISPLAY BIT ALTERFD AND EXP
NFLCH9 SEL /SHOULD NOT OVERFLOMW
F4a34 HLT
LAW RITTS2 /MAKE JMP FOR SCOPE LOOP

/
/POSITION MASK BTT OVER 1 PLACE
/1F 17 HAS BFEN DONE CONTINUE

/
LAC MSKBIT /GET LAST
RCR /POSTTION
NAC MSKBIT /SAVE
SZA /DONE ALL BITS
JMP RISETU /D0 FOR NEXT BIT

/
JEND OF TEST SEQUENCF
/

1S7 WORK3J /CHECK DONE LOOPING

JMP ADFDON /LOOP

JMS GENRAN /GET NO, FNR NEXT LOOP
JMS CKNO

LAS /JCHECK FOR CONTINUOUS LOOP

RTL /CK ACS 2

SPA

JMP RANADD : /LO0P

LJEOT
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A%120
w121
ne122
w123

A124
w126
ni126

4%127
w3130
w2131

X132
w3133
2134
1135

X136
A137
ni149
ni141
A%142

Nx143
¥X144
nx145
nX146

w7147
Vw7159
nr181
nx152

183
Wie154
w2155
m3156
nWri87

PAGE
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207531
547539
74100
744040

207531
547573
74440

207573
5475314
740040

207573
547573
741090
744140

75870
347531
547531
7410p0
749040

7547200
347531
547573
744040

750000
347573
547531
749041

754000
347573
547573
741700
7au0n4p

/PNFP-9 HASIC EXERCISFR - TAPF 4

/TEST san
/
SANAC

F435
/

F43e

Fqz7

Fa38

/

/SAD, TAD
/

F439

Fa4ap

Faaq

K442

LAC Ko
SAD k¥
SKF

HALT

LAC ki
SAD k7%
HALT

A K7¢<
SAD Ky
HALT

LAC K75
SAD K78
SKP
HALT

cLA
TAD k@
SAD ku
SKP
HALT

CLA

TAD k@
SAD k7S
HALT

CLA

TAD K78
SAD kv
HALT

CLA

TAN K74
SAD K7<
SKP
HALT

JEJERT

/AC = @

/ERRDR .,
/AC = ¢

/ERRNOR,

SAD

SAD

/AC = 118

/ERRNK,

SAD

/AC = 113

/ERROR,

/AC = @7

/ERROR,

/AC = @

/ERROR,

/JAC = @

/ERRNR,

/AC = @

/ERROR,

SAD

SAD

SAD

SAD

SAD

K@ SKIPPED

K7S FAILED To sklp

Kd FAILED 10 §SKIP

K7S SKIPPEN

K@ SKI1PPFD

K7S FAILED Tn SklIpP

K@ FAILED To Sklp

K7S SKIPPED



TANEXY

teere

A1 60
VERES!
A3162
D163
w164
N1 65
N1 h6
(2K R4
J179
W17
w172
A2173
‘-1}’174
14175
A176

w177
AT204
Ne2m
Al202
PREY N
ARPT.Y
A28
NZ206
Nrony
Al21@
.,4:&21 1
WE212
NT213
AR214
ER R

216
NE217
nE220
AT201
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/SFQUENTTAL SAD

/
207531
547573
762701
547573
764202
547573
760144
547573
760014
547573
760000
547573
764047
742240
743040 Faa3

/

LAC K@
SAD K7S
|LAW 1
SAN K7S
| AW 2
SADh K78
LAW 4
SAD K7S
| AW 10
SAD K7S
LAW 29
SAN K7S
LAW 4@
S#A
HALT

/TEST SAD, SKP SFRIES

/

753000

54757 %

760701

741000

764002

54757 k%

760024

741100

7601117

547% 7%

760720

741190

76041

74u2p0

74040 F444

447634
6231207
1726102
106126

~CLA
SAD K7¢%
LAwW 1
SKP

LAW 2
SAN K78 ~
LAW 4
SKP

LAW 10
SAN K7< ¢
LAW 24
SKp

LAW 44
S£A -~
HALT

~1S? WORK3

JMP SANAC
JMS GEMRAN
JMS rKAQ

JEJECT

/AC = 9
/760011
/760002
/7764014
/760801
/7760020
/7600407

/ERROR, AC NT @, CONTENTS OF
/AC = LAST SAD THAT FAILFOD

/AC = 0
/760001
/1760002
7760004
/76pn1P
/7608020
/760040

/ERROR, AC NOT @, CONTSNTS
/0F AC = LAST SAD OR SKP

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



TASF XYY

tere

ARV P
ni223
61?224
AR
ALD06

NE227
Vnr239
A3
12232
AT23 3

AX234
A4235
ApTg
NTR37
nx249

W41
NP4
N:2243
P44
131245

N32246
w247
ne250
NXp51
n2252

w3263
N2254
R LN
NIR56
ErLY/

B2260
2241
442692
NiI263
Ur264

PACE
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2NTAGHA
151111
11111
740209
74K 40

207682
152222
212227
740000
74unan

2M7650
153333
213333
7442 AR
743040

207650
154444
214444
749200
740040

207650
155555
215555
749200
740140

207650
156666
216666
740200
740040

P2RT7ABRA
157777
217777
74320
7430040

/TEST NéM
/
NZMAC

F 445

Faag

Faa7

Fa48

F449

F459

£451

LAC KHALT
NEM 11111
1AC 11111
SZA

HAL T

LAC KHALT
NEM 12222
Lar 12222
S4A

HALT

LAC KHALT
NéM 13333
LAC 13333
S£A

HALT

ILAC KHALT
NEM 14444
LAC 14444
SE£A

HALT

LAC KHALT
N#M 15555
LAC 15555
SZA

HALT

LAC KHALT
NAM. 16666
LAC 16666
SZA
HALT

| AC KHALT
NZM 17777
LAC 17777
SZA

HALT

JEJECT

JAC = 740040
/ADDR 1111 OR 01111

JERROR, D2M FAILED AT 1111
/0R 71111

/AC = 740040

/ERROR, DzM FAILED AT 1222 OR
/02222 '

/AC = 740040

/ERROR. DZM FAILED AT 13333 0R
/13333 '

/AC = 740040

/ERROR,
JOR N4444

DEM FAILED AT 14444

/AC = 740040

/ERROR,
/0R 75555

DZM FAILED AT 15555

/AC = 747049

/ERROR,
/0R n6666

DZM FAILED AT 16666

/AC = 7400490

/ERROR, D2ZM FATLED AT 17777
/0R @A7777



HASEX9

trtre

- A3265

A3266
ni267
wizre
w3271

w3272
33273
A3274
w3275
03276

w2277
N300
BI3IN1
Br30n2
ARINI

ax3ne
B¥i305
22306
wa3nz
w310
4311
A3312
Nx313
n3314
w3315
V3316

w2317
¥r320
¥2321
Vw3322
82323
2324
W2325
¥3326
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227650
152525
212525
740200
740040

207650
155252
215252
740200
740040

207573
157777
740001
740700
740740

754001
37573
157777
740701
7407200
740040
741400
740040
217777
740200
743040

207573
15252%
155257
157777
150190
740701
7507200
740040

Fas2

F453
/

LAC KHALT
NéM 12525
LAC 12525
SZA
HALT
/0R P2525

LAC KHALT
NEM 15252
LAC 15252
SZA

HALT

/
/TEST AC AFTFR A D7M

/

Fa%54

/ .
//TEST AC,
/

£455
F456
Fas7

/
/

LAC k7§
NéM 17777
CMA

SZA

HALT

/AC = 740849

/ERROR, D2M FAILED AT 12525

/AC = 740040

JERROR, D2ZM FAILED AT 15252 OR m5252

/AC = 777777

/ERROR, AC CHANGED AFTER A DZM

LINK, ADR, 17777 OR 87777 AFTER A DZM

CLA'CMAICLL
ADD K7S
D2m 17777
CMA

S2A

HALT

SEL

HALT

LAC 17777
SZA

HALT

/SFQUENTIAL DNZM

/

F458

LAC K7S
NéM 1252%
DEM 15252
DéM 17777
nN#M 10490
CMA
CLAISZA
HALT

JEJECT

/AC = 1'S, LINK = @

/ERROR, AC NOT 1'S AFTER A DZM

/ERROR, LINK NOT @

JERROR, DzM FAILED AT 177777 OR 87777

/AC = 0

/ERROR, AC NOT 1'S AFTER
/02M SFRIES



HA‘QEYQ

terre

nr3o7
wr3zn
ZRRD |
Wwr33?2
Nr333
w7334

SRR
Br336
wr327
w134y

B3341
Wi342
n?1343
1344
#1345

PERTY
w234y
42359
471351
w1352

w353
ni354
21355
AR 1Y)
Wr3s7

ERLY)
W23A1
A2362
N1363
A1364

N3R5
w2366
AXIET7
W23I79
nr371

PAGE
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352525
355252
357777
350290
740000
740040

447634
613222
106102
176126

207574
"51111
551111
741000
740040

207575
452222
552222
741000
740740

2A757A
53333
553333
741000
740040

2R7577
N54144
564444
741000
740040

20700
W55%5%5
555556
741000
740740

F459

/

/

/TFST DAC
/

NACAC

F460

F461

F4h2

F4n3

t464

TAD 12525
TAD 15252
TAN 17777
TAD 14090
SZA
HALT

[S? WORK3
JMP DéMaC
JMS GEMRAN
JMS CKMO

LAC K518
DAC 11111
SAD 11111
SKP
HALT

LAC Ki12S
NDAC 12722
SAD 12227
SKP

HALT

LAC K13S
NAC 13333
SAN 13333
SKP

HAL T

LAC K14S§
NAC 14444
SAD 14444
SKP

HALT

LAC K15S
NAC 15555
SAD 15555
SKP
HALT

JEJECT

/ERROR | nZM FAILFD

/CHECK DONE LONPING
/LD0OP
/GFT NO, FOR NFXT LOOP

/AC = 11111

/ERROR, DAC ADR CONTFNTS NOT EQUAL

/TO AC, DAC FAILED
/AC = 122222

/ERROR, 122222 OR 722222 CONTENTS
/NOT = TO AC, DAC FAILED
/AC = 13333

/ERROR, 13333 0OR 83333 CONTENTS
/NOT = TO AC DAC FAILED
/AC = 14444

/FRROR. 14444 OR 083333 CONTENTS
/NOT = TO AC, DAC FAILED
/AC = 15555

/ERRNOR, 15555 OR #5555 CONTENTS
/NO = AC, 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
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tere
/TEST 14/
/

w1444 2075 34 1S7AC LAC K@ /JAC = @

Nn144%5 LT BN 14 NAC 14100

1446 450100 [S7 1v100

nigqay 751901 SKPI!CLAICMA

Ni4ny 740040 Fa71 HALT JERROR, IS# SKIPPFD

RRY LR 507532 AND K1 JAC = 1

R LY 554101 SAD 114140

1453 741090 SKP

ni4h4 740040 47 HALT /ERROR, 17192 OR MA¥108» NOT 1
/1S2 FAILED

X455 207627 LAC M41¢K /AC & 377777

2456 LY RN’ I NAC 1d100

V3487 450101 1S/ 10100

Aq60 7517201 SKPICLAYCMA

A1461 740401 F473 HALT JERROR, 1Sz SKIPPFD

A1467 Sn7%54 AND K479K

AT463 550100 SAD 10100

Wl464 741000 SKP

w1465 740040 F 474 HALT /ERROR, 17170 OR P010d NUT 400000
/1S2 FAILED

AR466 207621 LAC My /AC = 777776

AT4A7 nsR1an NAC 10100

w2479 4501 A7 1S7 1p140

w471 751001 SKPICLAICMA

n3472 7490140 t47% HALT /ERROR, ]Sz SKIPPED

411473 507573 AND K78

W474 5541030 SAD 14190

nr475 74101004 SKP

nig76 740040 F476 HALT /ERROR, 12100 OR 2109 NOT 277777
/182 FAILED

nx477 207621 {AC M1 /AC = 777776

NISPN nS77717 OAC 17777

3T50] 457777 1S# 17777

W2sn? 7514219 SKPICLAYCMA

A15a3 740040 F477 HALT /ERROR, 1Sz SKIPPED

wr5n4 507573 ANDY K7S

A251n5 5%7777 SAN 17777

nISNG 741440 SKP -

Nr%P7 740740 F478 HAL' T /ERROR, 1777 OR @7777 NOT 777777
/1S? FAILED

w3519 207627 LAC M44gK JAC = 377777

23511 NWe71777 NAC 17777

2512 457777 1S?2 17777

Wx%13 7510201 SKP!CLAYCOMA

V1514 7401140 F479 HALT /ERROR, 1Sz SKIPPED

¥I515 SA7554 AND K 479K

V26516 5%7777 SAD 1727717

w517 741000 SKP

JEJECT



HASEX9

teere

03520

n2521
Ax522
03523
¥i524
ux525
43526
w3527
03530
¥3531

03532
03533
23534
#3535
u3536
W3537
BWi540
a3541

ax542
82543
83544
43545
W1546
¥3547
w559
#3551

32552
¥1553
Wr554
1555
ax556
ar557
43560

U561

Wx562
ul563
#3564
2565
n1566
WI567
V3570
w571

PAGE
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740040

207531
w7777
457777
751001
740040
507532
557777
741000
740040

750000
247573
151111
451111
740040
211111
74072007
740040

7508000
247573
052227
452222
740040
212222
740287
7400740

750080
247573
N53333
453333
7400740
213333
744709
740040

750000
24757}
#54444
454444
740040
214444
740200
740040

F4RY

F481

F4h2

k483

F4a84

E4R5

F4KB6

E487

F4RY

E4R9

F400

HALT

LAC K@
NAC 17777
1?2 17777

SKPICLAICMA

HALT

AND K1
SAD 17777
SKP

HALT

CLA
XOR K75
DAC 11111
1S7 11111
HALT

LAC 11111
SéA

HALT

CLA

XOR K7S
DAC 12222
1S¢ 12222
HALT

LAC 127222
SZA

HALT

CLA

X0R K78
DAC 13333
157 13333
HALT

LAC 13333
SZA

HALT

CLA

XUR K75
DAC 14444

. 1S7 14444

HALT

LAC 14444
SZA

HALT

JEJECT

JERROR, 17777 OR 8777 NTNT 42000
/1S2 FAILED

/JERROR, 1S2 SKIPPED

JERROR, 17777 OR 87777 NOT 1
/1S2 FAILED

/JAC = @
/AC = 1'S

JERROR, 1SZ FAILED TO SKIP

/ERROR, 11111 OR #1111 NOT @

/1S2 FAILED
JAC = 0
/AC = 1'S

JERROR, 1SZ FAILED TO SKIP
JERROR, 12222 NR 02222 NOT ©
/1SZ FAILED

/AC = 1'S

/ERROR, 1S2 DID NOT SKIP
JERROR, 13333 OR 23333 NOT ¢
/1SZ FAILED

/AC = 1°'S

/ERROR, ISZ DID NOT SKIP

/ERRNOR, 14444 OR 04444 NOT @
/152 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
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teere
. /TFST 1S?, SKP
/
Nx642 20757%%. LAC K75 /AC = 'S
w3643 W52525 NDAC 12525 /12525 OR @2%25
N1644 P55252 NAC 152572 /715252 OR @5252
N2645 057777 NAC 17777 /17777 OR 07777
V3646 W51000 DAC 11740 /11072 OR N10a0
V647 250100 DAC 19100 /17109 OR 4B100
nI650@ 452525 1S# 12525
NI651 741000 SKP
w3652 455252 IS 15252
w653 741000 SKP
w654 457777 182 17777
IR 741700 SKP
RE-LY) 4510700 1Sz 11700
w657 741700 SKP
X660 450100 1Sz 194100
W2661 740040 F5nq HALT /ERROR, 1Sz DID NOT SKIP
d2662 312525 ADD 12525
w3663 315252 ADD 15252
W2664 317777 ADD 17777
w3665 311000 ADD 11700
w3666 310100 ADD 1210@
2667 740001 CMA
a2670 740700 SZA
671 740040 E5P2 HALT /ERRNR, ALL ADRS. NOT @
/
/
/SEQUENTTAL ISZ, NO-SKIP
/
02672 202623 » LAC Mq#gK /AC = 377777 ,
"3673 n52525 NAC 12525 /0R 72525 =y
12674 055252 NAC 15252 /0R A5252 1
¥2675 257777 NAC 17777 /OR 07777 s C
w2676 A517p@ NAC 11700 /0R n100@ FE iy A
w677 A50100 NAC 12100 /OR AN189 T
uz7me 45252% 1SZ 12%2% h
WI7Mq 455252 1S7 15252 N
wirm2 4577717 1S72 17777 .
w2703 4510p 1S7 11140
N2704 450100 1S7 10140
4705 752200 cLA /JAC = @
BI706 31252% ADD 12525
azxI07 315252 ADD 15252
¥3710 317777 ADD 17777
3711 311700 ADD 1100
w2712 310100 ADD 10140
Wx713 247558 Y XOR K442k /RESULT = 400002
¥3714 7407200 SZA
wx715 740040 Fs5n3 HALT /ERROR. ALL ADNDRS, NOT 4v4n00@0

JEJECT



RASEXY

tery

w3716
w3747
w3729
w3721
w3722
w3723

Wx724
¥w3725
3726
w2727
Wx739
w1731

42732
w1733
A3734
Ax735
w2736
ar737
w740

43749
nWx742
3743
¥l744

PAGE
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207573
w85252
4565252
741000
741000
744040

207573
N559252
741200
740000
455752
740040

207531
55252
7410007
740700
455252
741000
740740

447634
603444
1761042
106126

JTEST [S7-SKP,
/
LAC
NAC
157
SKP
SKP

E504 HALT

/

/TFST SKP-1S7,

/
L AC
NAC
SKP
NQP
157

£505 HALT

/

/TEST SKP-1SZ,

/
LAC
NAC
SKP
NOP
157
SKP

£506 HALT

157
JMP
JMS
JMS
LEJE

SKIP
K78

19252
15252

SKip

K78
15252

159252

NO-SKI1P

K»
15252

15252

WORK3
IS7AC
GENRAN
CKNO
cT

/AC = 4'S

JERROR, 1Sz-SKIP DID NOT SKIP

/AC = 17S

/ERRNR, SKP-]SZ DID NOT SKIP

/AC = @

/ERRNR, SKP=-]SZ SKIPPED

/CHECK DONE LOOPING
/L00P

/GET NO, FOR NEXT LOOP
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tere
/TEST JUMP
/
¥r745 207667 LAC JMPRET
w1746 740200 SEA
w3747 748740 Fon7 HALT JERRNR JMP ,-7, .,+4 DR ,+5 FAILED
URVAY'] 204130 INITAK LAC JMPSEQ
¥3751 Na7667 NAC JMPRET /LOAD 4K WITH JUMP TU 22
2752 203752 LAC ,
w1753 507556 AND K10K /SFE IF IN UPPFR 4K NOW
W27%4 740200 ' SZA
W2755 603761 JMP L +4 /1IN UPPER 4K
2756 207556 LAC Ki0K /LOWER 4K
V757 047630 " DAC RJCNT
wx760 603765 JMP 45
W3761 207541 LAC K20
V762 Q47630 NAC RJCNT
Wr763 741000 SKP
V2764 147667 N#M JUMPRET , JCLEAR ERROR TABLE
Wx765 204130 LAC JMPSFQ
W3766 N67630 NAC» R.CNT /STORE JMP 22
w2767 447630 1S7 RJNNT /INCR, ADDRESS
w3770 2R7630 | AC RJCNT
¥3771 546761 SAD K17777 JWILL = SAD @7777 WHEN IN
wx772 741000 SKP / UPPER 4K
a773 6n3764 JMP =7
N3774 2R7667 LAC JMPRFT
wr77%5 740200 SZA
A776 7408040 Fsng HALT JERROR, JMPP,+4, ,+5 OR ,~7 FAILED
w2777 204131 LAC MON /PRESS CONTINUE TO DFTERMINE
24000 243745 DAC E5N7=2 /JMP FAILURE
wapeq 740700 MONX NOP
/
Nap@a2 207670 LAC J111
WaQn3 740200 SZA
22004 740740 F509 HALT JERROR, RJMP OR JMP TO 11111
/0R m1111 FATLFD
24005 204132 LAC RJ111
BrOR6 w4760 NAC Jit1 /STORE JMP ADDRESS IN TARLE
naga7z 251111 NAC 11111 3
napi9 611111 JMP 11111 /JMP TO 11111 OR 01111
want1 741900 SKP
wap12 147670 RIMP 4 nZM J111 /CLEAR ERROR WORD TABLE
¥a013 207671 LAC Jg»2
naa14 740200 SZA
wag1s 740740 F510 HALT JERRDR, RJMP 0OR JUMP TN 12222
/OR 02222 FAILFD
J4d16 204133 LAC RJ22?2
nany7 N47671 NAC J222
wagown 0522272 DAL 12227
N1021 612222 JMP 12222 /JMp 1222 OR 82222
nap22 741790 SKP
nap23 147671 RJUMP2 NEM U222 /CLEAR ERROR TABLE

JEJECT
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tetre

WAA24
wap2s
naaz26

napn27
Han3yY
Wan3y
napx2
Vnaaxy
WAAT4

napzs
JAAl6
wanl?

wanag
nepay
wan4y
'.4/1“43
wapa4q
wanas

Wapae
napay
LY

wanhi
Hnapsp
WepRg3
nans 4
napss
vwapse

Nans?
NEAER
AaP6]

Wapec2
Wagey
Vadesq
napes
weRes
ALQPRT
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207672
740200
749040

204134
047672
53333
613333
741000
147677

20767
740200
749040

274135
Na7673
¥54444
614444
741200
147673

207674
743700
744040

204136
na7674
55558
615558
741000
147674

27675
74029n

74ar4p

204137
na7678
56666
616666
741000
147675

F511

RJMP3

F512

RJUMP 4

F513

FJIMPS

F514

RJMPA

LAC
S#A
HALT

LAC
0aAC
DAC
JMP
SKP
NéM

LAC
SZA
HALT

LAC
NAC
NAC
JMp
SKP
NgM

LAC
S2A
HALT

LAC
NAC
NAC
JMP
SKP
NZM

LAC
SZA
HALT

LAC
NAC
NAC
JHP
SKP
NgM

JEJE

J333

RJ3II
J333

13333
13333

J333

J444

RJ444
Jaaa

14444
14444

Jaag
J555

RJ%55
J565

15555
15558

J555

J666

RJA66
J6K6

16666
16666

J6466

CT

ZERROR, RJMP NR JMP TO 13333

/0R #3333 FAILED

/JMP TO 13333 OR 03333

/CLEAR ERROR TABLE

/ERROR., RJUMP OR JUMP TO 14444

/0R P4444 FAILED

/JMP TO 14444 R B4444

/CLEAR ERROR TABLE

JERROR, RJMP QR JMP To
/0R 45555 FAILED

/JMP TO 15555 OR 05555
/CLEAR ERROR TABLE

/ERROR. RUMP OR JUMP TO
/0R P6666 FAILED

/JIMP TO 16666 OR 06666

/CLEAR ERROR TABLE

15555

16666



HASEX9

tete

Bwaa79

T han7y

wainy2

44073
Ran74
wag7s
4ap76
wapz7
w4109

na1e1
Aa1m2
wa1e3

nai1p4
Na1as
ba106
Aa1n7
nai11e
vait1

va112
wa113
w4114

94115
wa116
na117
way129
wa121
na12

ha123
wa124
ne125
V4126
44127

na13p
wa131
na132
wa133
Vwa134
#2135
Vwa136
0a137
Na149
nai4q
4142
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207676
7492700
7400740

24140
047676
057777
617777
741790
147676

207700
740290
740040

204144
na7700
W52525
612525
741700
147700

207677
740200
7407m40

274142
nwar7677
855252
615252
7417200
147¢77

447634
6Many?
106102
176126
604143

600770
604792
614012
6014023
6ran34
604045
6R4P75A
604067
6714100
6m4a111
614122

F515

R JMP?

FS516

RUMPR

£%517

RJUMPQ

/

/
JMPSEQ
MOD
RJ111
RJ222
RJ333
FJaqa
RJnBH
RJ&&A
RJ777
RJ252
QJSQR

LAC
SEA

HALT

LAC
NAC
nac
JMP
SKP
ngM

LAC
SZA

HALT

LAC
NAC
NAC
Jup
SKP
NzMm

LAC
SZA

HALT

LAC
NAC
DAC
JMP
SKP
NM

1S7
JMP
JIMS
JIMS
JMP

Jup
JMP
JHP
JMP
JMP
JMP
JMP
IMP
Jup
JMP
JMP

J777

RJ777
J777

17777
17777

J777

J252

RJ?252
Jes2

12525
12525

Jz2s2

J525

RJ525
J525

15252
15252

J525

WORK3
MONX4+1
GENRAN
CKNO
TSrAL

SENUFN
MONXe+1
RJUMP 1
RJMP2
RUMPZ
RJMP4
RJMPS
RJIMP 6
RIMP7
RJUMPS
RJUMPY

LEJECT

/ERROR, RJMP OR JUMP TO
/0R @7777 FAILFD

/JMP TQ 17777 OR ©7777

/CLEAR ERROR TABLE

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

/JMP TO 12525 nR 72525

/CLEAR ERROR TABLE

/ERROR. RJMP QR JMP TO
/0R 95252 FAILED

/JMP T0 15252 OR 05252
/CLEAR ERROR TABLE
/CHECK DONE LOOPING
/L0O0P
/GET NO, FOR

/TFST CAL

/JIMP CONSTANTS, THESF ARF MODIFIFD WHEN iN HT 4K

17777

12525

15262

NEXT LOOP



HASEX9

tere

naq143
¥4144
ha145
naq146
Aa147
EELY]
Aa151
naq182
Vw4153
na154
Vw4155
ha156
naq1s7
4a164
wa161
va162
Wa163
Ba164
BNa165
Na16h6

naye67
nsa17a
w4171
wa17?2
aa173
na174
na17s
ha176
¥a177
Aa200
wa2n1
Aa20p
nagne3
Q474
#a2m5
Wwagm6
nazgay

44219
Waz11
Maz212
#4213
ha214

PAGE
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2077040
740200
740040
7077244
754000
770020
150724
207563
47701
274215
N4gN24
614704
147701
204720
544214
741000
740040
218704
740200
740740

2077a% |
740200
740040
744092
20756473
na77a% |
2r4217
040021
610704
14770% )
200020
544220
741400
74040
218704
740297
7407240

447634
6M4143
176117
106126
6M4221

/TEST Cal
/
TSCAL

kw18

RCALSH

F519

F5194A

/

/TEST CcaAL
/

F57@

RCALS1

|LAC CALD
SZA

HALT

LEM
CLAICLL
LAW 10028
NZM 14704
LAC K224
NAC CAL®
LAC RCALD
NAC 21
JMP 18704
NEM CALQ
LLAC 20
SAD KCAL®
SKP

HALT

LAC 14704
SZA

HALT

LINK = 1

LAC CAlY
SZA

HALT
cLLICML
ILAC K2120
NAC CAL1
LAC RCAL1
NAC 21
JMP 19704
NZM CALL
LAC 20
SAD KCALE
SKP

HAL T

LAC 10704
S£A

HALT

1S7 WORK3
JMP TSCAL
JMS GENRAN
JMS CKMO
JMP TSMS

JEJECT

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

/AC = m, LINK =z @

/AC = 770020

/CAL AT 10784 NR 2070@4q

/STORE ERROR CODE 2821

/RJMP FROM CAL

/JMP TO 10704 OR ©¥A704

/CLEAR ERROR TABLE

/18775 OR AR7@S

/ERRDOR, (2@) NOT 10705 OR 72785

JERROR (10784 OR @A77A4) NOT @

/ERROR, CAL FROM 18704 OR 4n704

JLINK = 1

/STORE ERROR CODE 2120
/RJMP FROM CAL

/JMP TO 14704 OR 00704
/CLEAR ERRNOR TABLE
/7410705 0OR 404705

/ERROR,

/ERRDR (10704 OR ©8A704) NOT 0
/CHECK DONE LOOPING
/7L0O0P

/GET NO, FOR NEXT LOOP

/TFST JUMS

(?@) NOT 414745 OR 42n705
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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



HASEXYY

tere

4209
Nap22
Was23

w4224
Wa225
nazo6
na227
14239
Wag31
Vw4232
nagz3
Vw4234
na235
Wag36
nag37
Na249

na241
na242
14243

14244
nag45
naga6
Vapay
14250
14251
nags2
P LK}
44254
hags55
Va2%56
waps7
V4264
N6261

Na262
NagK3
Vw4264

ha4265
na266
waz267
Wa27a
naz71
naz72
naz273
na274
hwag7s

PAGE
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207793
740200
743740

744000
204537
251117
204540
047777
Wa7783
771112
607777
147703
211111
544541
741000
740140

207704
740200
740040

707704
744000
2M4542
052223
2014543
47776
47704
772223
607776
147704
212222
544544
741000
749040

217705
740200
740040

707704
7440700
204545
¥53334
204546

047775

ha7705
773334
627775

/TFEST UMS
/
TSIMS

Fso2

RUMS 71

£E523

E524

RJUMS72

£525

F526

LAC
SéA
HALT

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

LAC
SzA
HALT

LEM
cLL
LAC
NAC
LLAC
DAC
NAC
LAW
JMP
NZM
| AC
San
SKP
HAL T

LAC
SZA
HAI'T

LEM
cLt
LAC
NAC
LAC
NAC
NAC
LAW
JMP
LEJE

JSM74

RJSM71
11112
RSM714
w7777
JSM71
11112
7777
JSM714
11111
K1720®9

JSM72

RJSM72
12223
RSM72
n7776
JSM72
12223
n17176
JS172
127222
K77

JEMT73

RJSM73
13334
RSM73
7775
JE§M73
15334
A777%
cT

/JERRNR, JUMS FROM 987777 T0 11111
/0R FROM 17777 TO 21111

/LINK = @

/JMP TO RUMS71
/RJMP FROM JMS DEST'N
/JMS 11111
/AC = 771112

/CLEAR ERROR TABLE

/ERROR, (11111 OR @1111) NOT
/193A0 OR ARAAA

/ERROR, JMS FROM 77776 TO 12222
/0R FROM 17776 TO 02222

/JMP TO RJUMS72

/JMS 12222
/AC = 772223

/CLEAR ERROR TABLE

/ERROR, (12222 OR M2222) NOT
/847777 OR 17777

JERRNR, JUMS FROM 07775 T0 13333
/0R FROM 17775 TO M3333

/JMP TO RUMS73

/JMS 13333

/AC = 773334



JASEXY

tery

na276

84277

nazngy
ha3ny
naznz

na3ng
wa3ng
44305

8a3neé
wa3ny
naz1a
w4311
va312
na313
ha314
na315
w4316
34317
84329
vwa32q
¥a322
ha323

14324
#4325
na326

wa3o7
wa33lo
04331
Wa332
Wa333
44334
Pa33s
04336
24337
0Wa34n
Va3ay
0a342
02343
na3aq

' ¥4a345

4346
A6347
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147785
213333
544547
741000
740740

2077086
748200
740747

707704
744000
24550
#54445
204551
047774
¥a7706
774445
617774
147706
214444
544552
741700
740040

207707
7402007
740040

707704
744000
274553
455556
274554
»47773
4477087
775556
6A777%
147707
215555
544555
741000
740040

207710
740200
740040

RUMS73

F527

F528

RJMS74

F529

F53@

RJMS75

F531

F532

nZM JSM73
LAC 13333
SAD K7A
SKP

HALT

LAC JSM74
S2A
HALT

LEM

cLL

LAC RJUSM74
DAC 14445
l.LAC RSM74
NAC A7774
DAC JSM74
LAW 14445
JMP 27774
NEM JSM74
LAC 14444
SAD K75
SKP

HALT

LAC JSM75
SZA
HALT

LEM

cLL

LAC RJSM75
DAC 15%56
LAC RSM75
NDAC #7773
NAC JSM75
LAW 15656
JMP #7773
NZM JSM75
LAC 15555
SAD K74
SKP

HALT

LLAC JSM76
S#A
HALT

JEJECT

/CLEAR ERROR TABLE

/ERRNDR, (13333 OR @3333) NOT
/47776 OR 17776

/ERROR, JMS FROM 07774 TO 14444
/JOR FROM 17774 TO A4444

/JMP RUMST74

/JMS 14444
/AC = 774445

/CLEAR ERROR TABLE

/ERRNR, (14444 QR 04444) NOT
/87775 OR 17775

/ERROR, JMS FROM 87773 TO 15555
/OR FROM 17773 TO 05555

/JMP TO RJMS75

/JMS 15555
/AC = 775556

/CLEAR ERROR TABLE

/ERRAR. (15555 OR M5555) NOT
/A7774 OR 17774

/ERROR, JUMS FROM 87772 T0 16666
/0R 17772 T0O 06666



JASEXY

tete

ERLY
nazsy
wa3sp
Nosn3
Na354
Aa 355
va3%6
g 387
Hhazen
wa3et
nag362
nazes
na36sq
4365

Ba3k6
44367
Aa370

nWa371
nwazz2
nag73
naz74
14375
wa37e
nagzr7y
Na400Q
EEY.RY
N4
naqn3
Ha4ang
neqns
AE406
Wa4qey7
Wwagq9

a4
4412
w4413
N4414
we415
A4416
nag17
hna4a2Q
W42
#0422

PAGE -
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TR7704
744000
2145564
N86667
204557
na7772
w4770
776667
607772
147710
216666
544560
741000
743240

277711
740200
7487040

707704
744000
Toanaa
7000032
204561
Y Ad Y
274562
Wazr774
47711
760000
6n7771
147711
217777
544567
741040
740040

750004
740010
740100
rrrys
507557
741200
106604
207712
740200
740040

RJIMS 76

F533

F534

FJMS77

F535

L5326

LEM
cLi
lLAC
NAC
L AC
NAC
NAC
LAW
JMP
N#&M
LAC
SAD
SKP

HALT

LAC
SZA

HALT

LEM
cLL

CLOF

ToF
LLAC
NAC
LLAC
NAC
NAC
LAWK
JMP
NéM
LAC
SAN
SKP

HALT

ILAS
R Al
SMA
[OM
AND
SNA
JMS
LAC
SZA

HALT

RJSM76
16667
RSM76
n77172
JSM76
16667
072772
JSM7¢
16666
K773

JSM77

RJSM77
ey
RSM77
nr771
JSM77
n
7771
JSM77
17777
K72

K22K

SETCLK
J§252

JEJECT

/JMP TD RJUMST76

/UMS 16666

/AC = 776667

/CLEAR ERROR TABLE

/ERRDR, (16666 OR 06666) NOT
/07773 OR 17773 '

/ERROR,JMS FROM 87774 T0 17777
/0R 17771 T0 07777

/P1 OFF FOR THIS TEST
/JMP TO RUMS77

/7JMS 17777

/AC = 760000

/CLEAR ERROR TABLE

/ERROR (17777 OR ©67777) NOT
/87772 OR 17772

/P1 RACK ON
/CHECK ACS 5
/CLOCK BACK ON

/ERROR, JUMS FROM 12525 TO 15252
/0R FROM 22525 TO @52%2



JASEX9

rere

04423
24474
0a425
24426
24477
24430
0443y
24432
04433
#4434
04435
4436
Ba437

Aaqap
Neaay
4442

B4443
Na44q
84445
84446
Wa447
¥Wa459
#4451
#4452
04453
V4454
84455
#2456
04457

PAGE
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744007
204564
2%5253
204565%
852525
247712
775253
612525
147712
215257
544566
741000
740040

2m7713
7408200
740040

744092
204567
852526
204570
055252
247713
772526
615252
147713
212525
544577
741090
740040

RUMS14

F537

£538

RJUMS15

E539

CLLICML
LAC RUSM25
NAC 15253
LAC RSM25
DAC 12525
NAC JS252
LAW 15253
JMP 12625
NgM JS252
LAC 15252
SAD K476
SKP

HALT

LAC JS525
SZA
HALT

cLLiCML
LAC RJSM52
NAC 12526
LAC RSM52
DAC 15252
NAC JS525
LAW 12526
JMP 15252
NZM JS525
LAC 12525
SAN K415
Skp

HALT

LEOT

/LINK = 1
: /JMP TO RJMS14

/JMS 15252

/AC = 775253

/CLEAR ERROR TABLE

/412526 OR 4M2526

/ERRNDR, (15252 OR @5252) NOT
/412526 OR 492526

/ERROR, UMS FROM 15252 To 12525
/0R 25252 T0 #2525
JLINK = 1

/RIMP TO RJUMS15

/JIMS 12525

/AC = 772526
/CLEAR ERROR TABLE
/415253 OR 4p5253

/ERROR, (12525 OR @252%) NOT
/415253 OR 405253
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/PDP-9 HASIC EXERCISER =« TAPF 8§
/TFST UMS SERIFS

/
Va4 469 2Nn7714 LLAC JSSS
A4 46A] 744200 SZA
VA462 7400407 F540 HALT /ERROR, JMS SER]ES FAILED
/ .
V1463 744007 CLL!CML JLINK 2 1
neq6a 174465 Js1 JMS 41
w4465 740040 £E541 HALT /ERRDOR, JUMS SERIES
48466 1014467 JS? JMS L+
na467 740740 F542 HALT /ERROR, JUMS SERIES
12470 174471 Jsz JMS L eq
ha471 740040 F543 HALT /ERROR, JUMS SFRIES
Na472 707704 LEM
na473 744090 cLL
N1474 174475 Jsa JMS 49
na47s 743040 F544 HALT /ERRNR, JUMS SERIES
4476 147714 RJMSS NgM JSSS . /CLEAR ERROR TABLE
24477 204573 LAC KJSi /TEST US1, LINK = 1
Nas5¢9 347554 TAD K4020K
nasel 7407231 CMA
nasp2 344465 TAD JS1+1
ha503 740001 CMA
wesaq 740299 SZA
Bas5es 740740 F5a% HALT /ERROR, JS1+1
PELTTY 204574 LAC KJS2 /TEST JS2, LINN = 1
L5507 347554 TAD K429K
A6510 740001 CMA
vas511 344467 TAD JS?72+1
nas12 740701 CMA
4513 74472004 SZa
N4e514 740040 F546 HALT /ERROR, JS2+1
44515 2R4575 LAC KJS3 /TEST JS3, LINK = 1
nas516 347554 TAD K4aQK
Basq7 740001 CMA
was52y 344471 TAD JS3+1
¥A521 740701 CMA
nas22 744700 SZA
naso23 740040 £547 HALT JERROR, JS3+1
Wa524 274576 LAC KJS4 /TEST JS4, EXT = @, LINK = @
A4525 749001 CMA
Wwas26 344475 TAD JUS4+1
Was27 740701 CMA
nasze 740240 SZA
nas3y 7431407 F548 HALT JERRNR, JS4+1
/
w4532 447634 1S7Z WORK3 /CHECK DONE LOOPING
ha533 647221 JMP TS.IMS /L00P
nas34 176102 JMS GENRAN /GET NO, FOR NEXT LOOP
nas3s 116126 JMS CKNO

nas36 6014577 JMP TSXCT /TEST XCT
7 JRJECT



ASEXY

tre

was37
nasa4y
nabay
A45472
Basay
XYY
nasan
Waha6
ANrsa7
VLY
Naneq
nseY
Wd563
AN554
NaHR5
NA5R6
Wass )
VaSARA
naseq
Wwas 62
Na% a3
ALH A4
Nn1%65
Wesh6
w4567
NESTY
4eb7q
Nahv7?
Nas73%
16574
N6aH75
N4576

PAGE
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614734
11111
n1aran
6N 4258
112222
w7777
64276
1134323
wnr776
6143517
114444
An777%
6114340
115555
wWRr7774
60N4361
116666
AR7T77I?
614404
117777
WAr771?2
6N4433
115252
412526
6MN4457
112525
ART7771
415753
NA4465
nh4q44a67
AN4471
NR447%

/CONSTANTS FOR JMS,

/
kJSM71
RSM71
K19
K JSM72
REM7 2
kK77
RJSM73
HeM7 3
K76
FJSM74
rSM74
K75

K JSMTH5
HEMTs
K74
RJSM76
PSM76H
K73
RJamM77
RSMT 7
K72
frJSM?25
REM25
K476
RYSMR2
HEM5D
K71
K415
KJS1

K Jse2
kJS3

¥ JsS4

/

JMP RJMST1
JMS 11111
10000

JMP RUMST72
JMS 12222
w777

JMP RJMS73
JMS 13333
ny776

JMP RJMS74
JMS 14444
n777%

JMP RJMS75
JMS 15555
n71774

JMP RJMST76
JMS 16F6A
7773

JMP RUMS77
JMS 17777
n7772

JMP R JMS14
JMS 15257
412526

JMP RJMS15
JMS 12525
n1771
415253
AS1+1
JS?24+1
JS3+1
J54+1

JEJECT
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tre

nwas77
ra6mp
vwa6m
naeny
vasng
na6nq
#2605
Aa606

4607
44610
na611
4612
wa613
14614
Ba615

04616
va617
4629
hnae21
nag6p2
44623

0a624
hWa625
w626
Wa627
na63n

wa63y
14632
1633
na634

nags
D636
nwae37
PEEYY)
nag4q
NapaQ
nNapay
hnapaq

PAGE
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754003
474601
740000
740400
740042
740001
740200
740040

7540007
474611
740000
741400
7490040
740700
740040

4n7617
740040
750191
407620
740200
740040

750000
407573
749001
740200
740040

754001
457777
405052
740040

744092
777777
257777
4P5P54
740200
740040
74140n
740040

/TEST
/
TSXCT

F549

F550

/TEST

F554

/TEST

F555
/TFST

F556

/TFST

F557

F5%8

XCcT

CLAICMAICLL!ICML

XCT
NQP
SNL
HALT
CMA

.’1

- SZA

HALT

EXFCUTF NOP, AC

XCcT

XCT

XCT

XCT

cLACLL
XCT ,+1q
NOP

SaL
HALT
SZA
HALT

SKP
XCT KSKP
HALT
CLAICMA
XCT KCLA
SZA

HALT

LAW
CLA
XCT
CMA
SZA
HALT
15#
CLAICMA
NAC 17777
XCT XCT]S2
HALT

K7S

TAD
CLLICML
LAW 17777
NAC 17777
XCT XCTTAD
SEZA

HALT

SZL

HALT
JEJECT

-
s

2,

/AC = ONES, LINK = P

/NOP
JERRORS XCT NOP}

/ERROR3

LINK 2 @

/AC = @, LINK = 2

LINK WAS RESET

XCT NOP; AC NOT ONFS

JERROR; XCT NOP; LINK WAS SET

AC NOT o

/ERROR3 XCT NOP;3; AC NOT o
/SK1P
/ERROR3 XCT SKP FAILED
/AC = ONES
/CLA
/ERROR: XCT CLA FAILED
/AC = @
/LAW = 17777
/AC = @
/ERROR} XCT LAW FAILFD
/AC = ONES
/1SZ 17777
/ERRNR: XCT ISZ FAILED TO SKP
/LINK = 1
/AC = ONES
/17777777777
/TAD K1
/ERROR; XCT TAD FAILED,
/JERROR; XCT TAD FAILED LINK
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N1645
napda6
44647
na6s9
naesy
Na65?
nagsy

Wa654
nagrs
Na6%6
na6s7
N1660
nagkt

PAGE

79

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

Na662
DTN
Wa664

NA665
Na666
w4667
na67@
w4671
na672
nag73
ha674
24675
Wa676
nag77
we700
a0y

Aa702
Ha7m3
naylng

Jajms
wa7e6
na7n7
nar19
Ha711
44712
waz713
w4714
wa715
naz716
naz17
vwa729
a2

w4722
wa723
Va724

PAGE

89

207715
744200
740040

205030
047715
451111
205034
B56666
205032
251112
611111
147715
211111
545033
7410702
740040

207716
740200
740040

205Mn34
N47716
52722
2050135
555585
2050436
w52723
612222
147716
212222
545037
741000
740040

207717
740200
740040

/TEST XCT JUMS

/

562

RXCT1

F563

F564

RxCT?

k565

F566

LAC XCT11t
SEA
HALT

LAC XTq4S
NDAC XCTq14
NAC 11111

LAC XTRy1

DAC 16466
LAC XT4R
DAC 11112
JMP 11111
NéM XCTq11
LAC 11111
SAD K12
SKP

HALT

LAC XCT312
SZA
HALT

LAC XT12§
DAC XCT12
NAC 127222
LAC XTR12
NAC 15555
LAC XT2R
NAC 12723
JMP 12222
NEM xCT12
| AC 12922
SAN K23
SKP

HALT

LAC XCT13
SZA
HALT

JEJECT

/ERROR, XCT (16666 0 R 06666)

/FROM 11111 OR 01111
/XCT (16666 OR 06666)

/0R #1111

/JMS 11111 OR 91111

/0R 06666

/RJMP TO RXCTy

/0R 21112

/0R 71111 AND XCT (16666 OR 06666)
/CLEAR ERROR TABLE

/0R #1111

JERROR, RJMP ADR, NOT 1112
/OR #1112

/ERROR, XCT (15555 OR 085555)
/FROM 12222 0OR 82222
/XCT (15555 OR 95555)

/JMS 12222 OR @2222

/RJMP T0 RXCT2

/CLEAR ERROR TABLE

/ERROR, RJUMP NOT 12223
/0R 02223

/ERROR., XCT (14444 OR N4444)
/FROM 13333 OR 23333



ASEXY

*re

naz2s
HWaz26
wazo7
naz730
14731
narxe
na7x3
na734
naz3s5
BwarT3e
Waz37
nazae
hwaz741
na742
Wa743
N4744

naz45%
14746
naz47
war59
na7sy
w4752
hayps3
ba754
na7s55
war56
wars7
w4760
wa761
w4762
34763
64764

nayzes
na766
waez767

©wa770

na771
¥a772
44773
Wa774
ha775%
ha776
naz777
W‘:ﬂﬂﬁ
41751

PAGE

81

205740
A47717
353333
205041
A54444
205042
353334
613333
147717
213333
545043
741000
7400740
2@7720
7404200
748040

2050744
347720
847776
205045
857776
205246
247777
6087776
147720
287776
544544
741000
740040
207721
740200
740040

205047
#47721
¥5525?2
205050
252525
215051
557253
615252
147721
2152572
545435
7410002
7400740

RXCT3

F567

F568

RXCT4

E569

F570

RxCTs

F571

LAC
DAC
NAC
LAC
NAC
LAC
NAC
JMP
NgM™
LAC
SAD
SKP

HALT

LAC
SEA
HALT

LAC
DAC
DAC
LAC
DAC
LAC
NAC
JMP
nEM
LAC
SAD
SKP

HALT

LAC
SZaA
HALT

LAC
nAC
NAC
LAC
DAC
LAC
NAC
JMp
NzM
LAC
SAD
SKP
HALT
JEJE

XT13S
XCT13
13333
XTR13
14444
XT3R
13334
13333
XCT13
13333
K34

XCT17

XT17S
XCT17
7776
XTR17
17776
XT4R
n7777
n7776
XCT17
w7776
K77

XCT125

XCT12S
XCT125
15252
XCTR12
12525
XTSR
15253
15252
xCT125
15252
K15253

cT

/XCT (14444 OR 84444)

/JMS 13333 OR 03333

/RJMP TO RXCT3

/CLEAR ERROR TABLE

JERROR, RJMP NOT 13334 OR 93334

/ERROR, XCT (17776 OR 87776)
/FROM #7776 OR 17776
/XCT (17776 OR 87776)

/0R 17776

/JMS 87776 OR 17776
/0R n7776

/RJMP TO RXCT4

/JOR 17777

/0R 17776

/CLEAR ERROR TABLE
/FOR 17776

/ERRNR, RJMP NOT 87777 OR 17777

/ERROR, XCT (12525 OR #2525)
/FROM 15252 OR 05252

/XCT (12525 OR 02525)
/0R 25252

/JMS 15252- OR 725252
/RJMP TO RXCT5

/CLEAR ERROR TABLE

/ERROR, RJUMP NOT 15253 OR P5253



ASEXY PAGE R2

tte
/TEST XCT1 SERIFS
/ .
whpe2 75403 CLAICMAICLLICML /AC = ONES, LINK = 1
weped 4N5024 XCT ,+13 XCT ,+1;5 XCT ,+1
neing 4an50a%
n-aes 4n50Q6
LY 1N - 4n50a7 XCT ,+13  XCT ,+1; XcT ,+1
wue7 4n501 0
nen10 4n501 1
wEu1t 4A50n1?2 XCT ,+15 XCT ,+13 XCT .+t
Wen12 4n5013
P13 475714
w5014 405015 XCT ,+1
n=a15 740000 NOP
vuE016 740901 CMA
a7 740200 SZA
=020 740040 F572 HaL T /ERROR, XCT SERIES FAILED AC NNT ONES
WE021 740400 SNL
=922 748040 F573 HALT /ERRDR, LINK CHANGED
AsR23 447634 IS7 WORK3 /CHECK DONE LOOPING
W04 614577 JMP TSXCT /L00P '
w25 176102 JMS GENRAN /GFT NO FOR NEXT LOOP
Annre 176126 JMS CKNO
awar7 615056 JMP TSAUTO /TEST AUTO-INDEXING
/
/XCT CONSTANTS, MODIFIED WHEN IN UPPER 4K
/
R/ RY’) 416666 XT11S XCT 16666
A5P31 111111 XTR11 JMS 11111
W-032 614675 XT1R JMP RXMT1
A4A33 211112 K12 11112
I3 4 415555 XT12S XCT 15555
a5 A35 1127222 XTR1? JMS 12222
A5036 614715 XT2R JMP RXNT?
Wepg37 812223 K23 12223
nevae 414444 XT138 XCT 14444
nEpay 113333 XTR13 JMS 13333
neng 614735 XT3R JMP RXCT3
nenag 013334 K34 13334
NERag 417776 ¥T175 XCT 17776
2%nas 177776 XTR17 JMS 17776
uepae 6M475% XT4R JMP RXMT4
nepay 412525 XCT12S XCT 12525
AT 1152562 XCTR12 JMS 15252
ARPSY 674775 XTHR JMP RXrTS&
AR5 2 457777 XCT1S2 1S# 17777
BeRs3 n57777 XCTOAC NAC 17777
I LY 347532 XCTTAD TAD K1

JEJECT



ASEX9

tee

w855
-0456
PLY.LY;
¥ep60@
LTSN
Ve462
V5863
WER64

5065
066
0ED67
¥= 079
w71
w72
#0973
0074

A«a75
nea76
Nsa77
ne100
we101
ne1m2
We103
%104

¥5105
0n=106
neq07
ne110
""111
45112
neE113
=114

05115
h=116
0117
ne120
w121
¥r122
ne123
5174

PAGE

a3

200120
B47637
220020
207637
540720
741000
740040
040020

200030
047637
220030
207637
5430307
741080
740040
240730

200250
247637
2204050
287637
540050
741000
740040
Y11

200110
247637
220110
207637
549110
741290
740040
44110

200210
hAa7637
228212
207637
5407210
741000
74001402
hap219

ZAUTO=INDEYX

/
TSAUTO

574

F575

/
/TFSTY

F576

LAC 24

NAC AUTNOT
LACS 20
LAC AUTNOT
SAD 29

SKP

HALT

NAC 7@

LAC 34

DAC AUTNOT
LAC* 37
LAC AUTNOT
SAD 3@

SKP

HALT

NAC 3@

AUTO-INDEX 50

LAC 54

NAC AUTNOT
LAC® 50
LAC AUTNOT
SAD 50

SKP

HALT

DAC 54

/
/TFST AUTO-INDEX 110

£E577

/

LAC 110
DAC AUTNOT
LAC® 119
LAC AUTNOT
SAD 117
SKP

HALT

NAC 110

/TEST AUTO-INDFX 210

F578

LAC 2192
NAC AUTNOT
LAC* 210
LAC AUTNOT
SAD 212
SKP

HALT

NAC 217
LEJECT

/TFST AUTO-INDFX 20

/STORE (28) AT AUTNOT
/FALSE AUTO-INDEX 28
/COMPARE (AUTNOT) WITH (20)
JERRORS (2@) AUTO=INDEXED
/RFSTORE (20)
/TEST AUTO~INDEX (38)

/STORE (3@) AT AUTNOT
/FALSE AUTO INDEX 30

/COMPARE (AUTNOT) WITH 830)

/ERROR; (3@) AUTO=-INDEXED
/RESTORE 390

/STORE (5@8) AT AUTNOT
/FALSE AUTO-INNEX 5@

/COMPARE (AUTNOT) WITH (5@)

/ERROR: (5M) AUTO=-INDEXED
/RFSTORE 50

/STORE (118) AT AUTNOT
/FALSE AUTO INDEX 110

/COMPARE (AUTNOT) WITH (11@)

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

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

/COMPARE (AUTNOT) WITH (21%)

/ERRNR: (218) AUTO-INDEXED
/RESTORE 210



TASEX9

‘rte

15125
W-126
w127
nwe130
ne131
w132
¥-133
vh134

n%135
n5136
0-137
we140
ne141
=142
05143
w144

45145
“e146
v-147
wE15@
AF 151
L1652
AE153
we154

hs 155
nr156
15157
ns160
45161
Wh162
B-163
4 164

VE165
nE166
85167

PAGE

w170,

84

200410
na7637
220417
247637
540410
7410240
7400407
V40412

20171 ¢
B47637
221M @
207637
541040
741000
740040
N41010

202010
047637
222710
207637
542010
741200
740040
B42010

20401
Wa7637
224010
207637
544010
741000
740040
44U

447634
605055
176182
106126

/TFEST AUTO-INDFX 410

F579

LAC 442
NAC AUTNOT
LAC® 410
LAC AUTNOT
SAh 410
SKP

HALT

NAC 41

/
/TFST AUTO-INDEX 1010

Fs589

/

LAC 1014
NAC AUTNOT
FAC® 1910
LAC AUTNOT
SAD 1910
SKpP

HAL T

DAC 1914

/TEST AUTO=-INDFX 2m1m

FeRy

/

LAC 2914
NAC AUTNOT
I ACa 2710
LAG AUTNOT
SAN 2010
SKP

HALT

NAC 2010

/TEST AUTO-INDEX 4010

F582

LAC 4912
NAC AUTNOT
LACa 419
LAC AUTNOT
SAD 4010
SKP

HAL'T

NAC 410

IS# WORK3J
JMP TSAUTO
JMS GENRAN
JMS CKMNO
JEJECT

/STORE (412) AT AUTNOT
/FALSE AUTOINDFX 410

/COMPARE (AUTNOT) WITH (418)

/ERROR: (410) AUT=INDEXED
/RESTORE 410

/STORE (1010) AT AUTNOT
/FALSE AUTO-INDEX 10180

/COMPARE (AUTNOT) WITH (1018)

/ERRORS (1A10) AUT-INDEXED
/RESTORE 1010

/STORE (2818) AT AUTNOT
/FALSE AUTO INDEX 2010

/COMPARE (AUTNOT) WITH (2018)

/ERROR; (2@17) AUTO-INDEXED
/RFSTORE 2¢m10

/STORE (481¢) AT AUTNOT
/FALSE AUTO INDEX 4018

/COMPARE (AUTNOT) WITH (4018)

JERROR; (4P1@) AUTO=-INDEXEN
JRESTORE 401¢

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



JIASEX9

rre

05171
w5172
¥we173
we174
neq17%
v-4176
nw-177
Ar2e0
hW-201

0-202
W-203
ns20Mg
Un205
he206
Ne207
v-~219
n-211
w212

25213
nL214
we215
W=216
we217
Vw220
9we221
nE222
A-223

ne224
ne225
nwe226
ne227
ne23e
vr231
n5232
nh233
=234

#5235
%236
0237
#5240
¥h241
LYY
¥5243
¥R244
WE245

PAGE
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204544
057777
207627
047777
237777
347554
740001
740200
740040

204547
56666
287626
47776
236666
347553
740701
7442007
740040

204552
55555
207625
847775
235565
347550
7408V01
7447200
7400407

204555
A54444
2Mn76h24
¢a7774
234444
347545
740901
740200
740040

204560
853333
207623
047773
233333
347543
748901
744200
7403040

/TFST LAC

/
LACIN

F584

E585

FHR6

F587

F5K8

INDIRECT

LAC K77
DAC 17777
LAC M4mgK
NAC A7777
LAC» 17777
TAD K400K
CMA

SZA

HALT

LAC K74
NAC 16666
LAC MgnaK
DAC 27776
LAC® {K666
TAD K49K
CMA

SZA

HALT

LAC K75
NAC 15555
LAC M4K
DAC #7775
LAC# 15555
TAD K4k
CMA

SZA

HALT

LAC K74
NDAC 14444
LAC M40
NAC n7774
LAC* 14444
TAD Kang
£MA

SZA

HALT

LAC K73
NAC 13333
ILAC M40
NAC 27773
LAC® 13333
TAD Kai*.
CMA

SZA

HAL T
JEJECT

I
/(17777 OR @87777) = @7777 OR 17777
/7377777
/0R 17777
/0R #7777
/AC = 777777

/ERROR, LACe 17777 OR 07777 FAILED

/(16666 OR BD6666) = A7776 OR 17776
/7371777

/AC
/AC

737777
777777

/ERROR, LACe 16666 OR #6666 FAILED
/(15555 OR 0@55%55) = #7775 OR 17775
/AC = 773777

/AC
/AC

773777
777777

/ERRDR, LAC#+ 15555 OR (#5555 FAILFD
/(14444 OR Q4444) = Q7774 OR 17774
/AC = 777377

/AC
/AC

777377
777777

wou

/FRROR, LAC# 14444 OR MA4444 FAILFD
/(13333 OR @03333) = 07773 NR 17773
/AC = 777737

/AC
/AC

777737
77777

/ERRNR, LAC» 13333 OR M3333 FAILFD



SASNF XY

ety

V246
Wk 247
PRV LY
mh?ql
ALY
We PR3
W 254
ne 288
AR256

ne 257
Ve 260
Ne2A1
nE262
P-263
=264
WE265
we266
ne267

nea70
ns271
we273
nep74
we275
nwe276
ne277
e300

AS3IMY
ne3me
ns3ng
n~3ng

PAGE
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204543
A52222
207622
haz72772
232222
347534
749041
744200
740040

204571
251111
217621
047771
231111
347532
740721
740200
7440040

205427
55252
2A7606
52525
235252
347605
740101
744200
740040

447634
605171
176102
176126

F5R9

F590

k591

LAC ¥72
NAC 127222
LAC M4

NAC #7772
lLaCe 12222
Talh ¥4

CMA

SEa

HaLT

LAC K71
NAC 11111
LAC M1

DAC 97771
LAC» 11111
TAD K1

CMA

S£A

HAL'T

LLAC TINKS2
NAC 15252
LAC K171
NAr 12525
LAC» 15252
TAD Kn1@
CMA

Séa

Hal T

IS7 WORK3
JMP L ACIN
JMS GENRAN
JMS CKM0
LEJECT

/(12222 OR B2222) = #7772 OR 17772
/AC = 777773

777773
777777

/AC
/AC

" n

/ERROR, LAC® 12222 QR 02222 FAILED
/(11111 ok ¥1111) = A7771 0OR 17771
/AC = 777776

/AC = 777776

/JAC = 777777

/ERROR, LAC# 11111 OR P1111 FAILFD
/(15252 QR 85252) = 92525 0OR 12525
/AC = 525252

/AC = 525252

/AC = 777777

/ERRDR, LAC* 15252 OR 05252 FAILED
/CHECK DONE LONPING

/L00P
/GFT N0, FOR NFXT LONP



SASEX9 PAGE 87

Pete
JTFST XCT JUMS INDIRECT
/
5305 744090 XTJMS1 cLL
We3n6 750009 CLA
ws3a7 547722 SAD JST7?7
4" 310 741000 SKP
A~311 740040 F592 HALT /JERROR, JMS NEST'B ERRNR
/
v=312 206760 LAC K17776 /DIRECT ADDRESS
5313 847777 NAC #7777
we314 205430 LAC JMSI1 /JMSes 87777 OR 17777
ne315 47722 NAC JST77 /ERROR TABLE
hWr316 55252 DAC 15252
w317 205431 LAC RJUMI1 /JMP RUSTI1
VR3320 257777 DAC 17777
w321 415252 XxCT 15252 /XCT TEST
¥-322 741000 SKP
we323 147722 RJSHq ngM JST77
=324 217776 LAC 17776
45325 545432 SAD RJSI1X /RJISTILIX = RJUSI1=-1
326 751000 CLA!SKP
ve327 740040 F593 HALT : JERROR (17776 OR 087776) NOT =
/70 RJSI1-1
/
/
/TEST JUMS INDIRECT
/
¥-330 744000 CLL
wr331 750080 LA
45332 547723 SAD JST66
w-333 7410p0 SKP
w334 740040 F594 HALT /ERRONR, JUMS DEST'N ERROR
/
%335 206475 LAC K11111 /DIRECT ADR, 11111 OR A1111
0336 256666 NAC 16666 /0R R6666
vs337 215433 LAC JST166 /JMSx 16666 OR B6666
05340 ¥47723 DAC JST66&
nh341 #55259 NAC 15252 /JMSs 16666 OR 06666 AT 15252
/0R 725252 .
Ne342 205434 LLAC RJUMI2 /JMP RJUSI2
=343 051112 DAC 11112 /0R #1117
¥5344 615252 JMP 15252 /0R p5252
N=345 741000 SKP
nH346 147723 RJSI2 NZM JST66 /CLEAR ERROR TABLE
w347 211111 LAC 11111
5350 545435 SAD K15253
ne351 751280 CLAISKP
Ve 352 7407407 E595 HALT JERRNR, RJMP ADR, (11111 OR 7”1111)

/NOT 15253 OR ™5253
JEJECT



TASEXY PAGE RH

tTere

A-353 744000 cLt

PERLY 750000 cLa

AR L1} 547724 SAD JSTS5S

N 356 741700 SKP

AL 857 740740 F596 HALT /ERRNR, JUMS DEST'N ERROR

w361 2N6NT73 LAC k12222 /DIRFCT ADR, 12222 QR #2222

N-3h1 NH5655K NAC 15555 /QR P55555

AE362 2M5436 LAC JsIss /JMS# 15555 AR @5555

V363 A47724 NAC JSTSS

Andh4q W55252 NAC 15252 /JMSs 15555 OR 85555 AT
/15252 OR M5252

N-3465 205437 LAC RUMIZ3 /JMP RJSI3

¢n 566 052223 NAC 12723 /0R M2223

w367 615252 JMP 159252 /0R %257

ne37a 741000 SKP

we37q 147724 RJSTz nZM JSTss /CLEAR ERROR TABLE

w372 212222 LAC 12022 JOR n2222

373 545435 SAD K15253

A 374 7512900 CLASKP

A+ 375 740140 Fs597 HALT /ERROR, RJUMP ADR, (12222 OR n2222)
/NOT 15253 OR N5253

n-376 744770 cLL

he 377 754000 CLA

AT4PQ 547725 SAN JsT44

A-41 741000 SKP

WS 402 740040 F598 HAL T /ERRNR, JUMS DEST*N ERROR

/

4403 206071 LAC k13333 /DIRECT ADR, 13333 OR 73333

d- 404 N54444 NAC 14444 /OR 04444

AT 405 205440 LAC JST44 /JMSs 14444 OR 04444

nt 446 N4a7725% NAC IST44

AS407 hn55252 DAC 15952 /0R P5252

ne410 275441 LAC RJUM] 4

dt411 ¥53334 NAC 133134 /0R 73334

wF 412 615752 JMP 15952 /0R M52%2

A 413 7410780 SKP

A-414 147725 RJST4 N&M JST44 /CLEAK ERROR TABLE

he495 213333 LAC 13333 /0R A3333

n-416 545435 SAD K15253

A° 417 751000 CLAISKP

420 7407240 F599 HALT /FRROR, RJUMP ADR (13333 OR 03333)
/NOT 15253 OR. 252563

421 447634 IS7 WORK3 /CHECK DONF LOOPING

N-422 6A53aK JMP XT JMS] /L00P

ne423 176102 JMS GENRAN /GFT NO, FOR NFXT LOOP

NE 404 176126 JMS CKNO

W& 4285 700704 CLOF

AF 426 605442 JMP XTXCT /TEST XCT INDIRECTS

JEJECT



HASEX9

tere

¥=427
AR430
ne43q
hr 432
h-433
5434
N-435
WE436
w5437
W=440
A% 441

PAGE B9

#1252%
127777
605323
an5322
136666
605346
115253
135555
605371
134444
605414

/CONSTANTS FOR LAC»,

/WHEN
/
INKS?
JMST1
RJIMI
RJIST1X
JST6A
RUMID
K15253
JS155
RJMI3
JST44
RUMI4

IN UPPFR 4K

12525

JMSe 37777
JMP RUSI1®
RJUST1=~1
JMSe 16666
JMP RJSI2
15253

JMS» 15555
JMP RJUSI3
JMSa 14444
JMP RJUST4
LEOT

XCT JMS#* MODIFIED



HASEY 9

0* 442

1 443
We444
W-445
wr 446
Nt 447
#5450
we 451
he 452
Wr 453
N8 45q

NE 455
¥6456
e 487
N 440
LT XN
AE 462

PAGE

99

704002

207531
857777
275516
40700
77727717
A5 526
437777
212525
740200
740040

207531
#57777
7777177
nagran
477777
740040

/PDP-9 RBASIC EXERCISER

/TEST xC7T
/
XTXCT

Fero
/

/TFST 187
/

Féerq

INDIRECT
10F

LAC K@

NAC 17777
LAC XCTD2ZM
NAC @

LAW 17777
NDAC 12525
XCT# 17777
LAC 12525
SZA

HALT

INDIRECT,

LAC K@

NAC 17777
LAW 17777
NDAC @

1S7e 17777
HALT
JEJECT

TAPF 6

/P1 OFF FOR XCT# T0 USE
/LOCATION 9

JOR A7777

/D?M 12525 OR 02525
/(12525 OR @2525) = 777777
/OR #7777
/OR 72525

/ERROR, XCT» A DZM FAILED
/(12525 OR ¥#2525) NOT 777777

/0R 27777
/() = 7727777
/ERROR 1SZ# FAILED TO SKIP/



HASEX9

tete

@463
0464
@ 465
0" 466
05467
#Ra70
#5471
5472
22473

#na74

4% 475
85476
w&477

w5500
=501
502
n=5n3
nE504
w-505
85506
a=507
85510
15511
95512
WE513
4+514
we515

PAGE

91

207531
257777
207532
w57776
205517
40400
207603
N4aara
750031
437777
547603
741000
740740

447634
605442
106102
106126
207617
»apnoa1
750004
740010
740100
709047
507557
741200
106604
675520

/TEST XCT« AND® P] [S OFF

/

Fen2

LAC
DAC
LAC
DAC
LAC
NAC
LAC
NAC

K0
17777
K1
17776
ANNT
A
K2525
1

CLAICMA
XCT# 17777

SAD
SKP

HALT

1S2
JMP
JMS
JMS
LAC
DAC
LLAS
RAL
SMA
10M
AND
SNA
JMS
JMP

K2525

WORK3
XTXCT
GENRAN
CKNO
KSKP

1

K20K

SETCLK
AUTOIN

LEJECT

/OR @7777, INDIRECT ADR FOR XCTe
/DIRECT ADR, FOR AND»

/0R @A7776

/AND» 17776 OR 07776

/(1) = 2525

/AC = ONES

/0R @7777

/ERROR, XCTe 17777 OR 047777
/FOLLOWED BY ANDes 17776

/0R @7776 FAILED

/CHECK DONE LOOPING

/L00P

/GET NO, FOR NEXT LOOP
/RESTORE LOC 1

/P1 RACK ON

/TEST ACSS

/CLOCK BACK ON
/TEST INDEX REGISTERS
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/CONSTANTS FOR PRECEDING LOOPS, MONIFIFU WHEN [N UPPER 4K
/

A%516 152525 XCTOZM Ném 12525

w517 537776 ANDI ANNe 17776
/
/
/TEST AUTO-INDEX (XOR® 1¢)
/

Wh52p 206060 AUTOIN LAC K17776

Wh521 apnq1n NAC 14 /(1@) = 17776 OR 87776

=522 2087565 LAC K1S /AC = 11111

we523 w1777 NAC 17777 /0R W7777

We524 260710 XOR# 11

ae 525 7407080 SEA

v-526 740040 Fo6V3 HALT /ERROR, XOR# 10 FAlLED

/AC NOT 111111

An627 200019 LAC 1§

At 530 546161 SAD K17777

We53q 741000 SKP

532 7400147 F614 HALT /ERROR, (17) NOT INCREMENTED+1
/

=533 206062 LAC K16665

NF534 Y 1YY NAC 14 /(1) = 16665 0T 06665

A-535 207566 LAC K2S /AC = 22222

SR A56666 NDAC 16566 /0R 76666

We537 260710 XOR# 103

a5540 749200 S£A

N-541 7400140 F6ns HALT /ERROR, XOR# 10 FAILED

. /AC NOT 22222

nesa2 204010 LAC 19

WE543 546063 SAN K1h666

=544 741790 SKP

wh545 740740 Fé6n6 HALT /ERROR, (1@) NOT INCREMENTFD+1
/

nN-546 2n6764 LAC K15554

n-547 Naane NAC 10 /(18) = 15554 0OR #5554

WE 550 2171567 LAC K3S /AC = 333333

we551 55555 NAC 15555

U+t 552 26010 XOR# 10

NE563 740230 SEA

584 740040 Fer7 HAIT /ERRNK, XOR# 1® FAILFD, AC NOT 333333

vwE 556 203010 LAC 14

We556 546165 SAD K15585

ne557 741000 Skp

A 560 740040 F6r8 HALT ZERROR, (1@) NOT INCREMENTED +1

JEJECT
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25561
¥E562
#5563
WK564
05565
05566
85567
05570
25571
95572
05573
#®574
08575
¥=576
We577
056008
wE 601
#5602
0603
05604
"= 605
vE606

ar6n7
wr610
3%611
45612
w5613
4614
45615
616
617
wE 620
w621
nh622
=623
ne624

WR625

15626
B-627
%630
631
ne632
A-633
B-634

PAGE
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206066
A40010
207570
854444
264010
740200
740040
209017
546067
741007
740740
206070
N4anLQ
207571
A53333
260010
740200
740740
200017
546071
741000
740740

206072
gagnqnm
207572
252222
2608010
748200
740049
20871 ¢
546077
741700
740040
2060174
A4apA1 QA
207573
51111
260019
7407200
740740
2r0a1 0
546075
741000
740040

F6n9

Fé61@

F611

F612

F613

F614

F615

F616

LAC K14443
NAC 10

LAC K4S
NAC 14444
XOR#® 1%
SZA

HALT

LAC 18

SAD K14444
SKP

HALT

LAC K13332
NAC 19

LAC K5S
NAC 135333
XOR#» 14
SZA

HALT

LAC 10

SAD K113333
SKP

HALT

LAC K12221
NAC 10

LAC K6S
NAC 127222
XOR» 11
S2A

HALT

LAC 10

SAN K12222
SKP

HALT

LAC K11110
NAC 19

LLAC K75
NAC 11111
X0R# 12
SZA

HALT

LAC 14

SAD K11111
SKP

HALT
JEJECT

/(18) = 14443 OR 04443
JAC = 444444

/ERROR,

XOR® 10 FAILED AC NOT 444444

/ERROR, (1@) NOT INCREMENTFD +1

/(1#) = 13332 OR 03332
/AC = 55555

JERROR. XOR# 10 FAILFD AC NOT 555555

JERROR, (1@) NOT INCREMENTED+1

/(18) = 12221 0OR 82221

/AC = 666666

JERROR, XORs 10 FAILFD, AC NOT 666666

JERROR, (1@ NOT INCREMENTEN+1

/(10) = 11117 OR 91110
/AC = 777777

/ERROR, XORe 17 FAILED,

AC NOT 777777

JERROR, (1@) NOT INCREMENTFO +1
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N-635
=636
AL 637
w640
nh641
0642

01«643
N~644
645

hn~646
A~6a7
AT 659
ur6%q

2-652
ML 653
nn654
0-655
2E656
AE667
a-660
AE661
A 662
¥r663
M- 664
n-665
1666
05667
nee7@
ne-671

0-672
@673

T A=674

5675
VE676
w677
w700
nea7e1
Ih702
ve703
WR704
we705
4r706

PAGE
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206176
nagr11
207573
55753
460011
740040

215253

7490200
740040

200711
545435
741000
740040

207726
748200
740040
2n7651
A47726
206077
2552653
206276
2402
620012
741700
147726
2nan12
545435
741000
740040

204547
nagny3
204547
n4a7777
207531
W68M13
207777
740700
740040
200013
544544
741090
740740

/TFST [S7+ 11
/
LAC K15252
NaC 11
LAC K78
NAC 15253
[S?# 11
F617 HALT
LAC 15253
SZA
F618 HALT

LAC 11
SAD K15263
SKP
F619 HALT
/
/AUTON=-INDF X
/

JMPs 12,

LAC AUTJMP
S#A

F620@ HALT
LAC UMPAUT
NAC AUTJUMP
ILAC AUTRFT
NAC 15253
LAC K15252
NAC 12
JMPs 12
SKP

AUTR NEM AUTUMP
LAC 12
SAD K15253
SKP

F621 HALT

/ .

/AUTD=-INDE

/

(DAC» 13),

LAC K74
NAC 13
LAC K7A
NAC A7777
LAC K@
NACa 173
LAC 27777
SZA

Fe22 HALT

LAC 13

SAD K77

SKP

HALT

JEJECT

Fé623

/7(11) = 15252 OR 5252

/OR #5253

/ERROR  IS? FAILED TO SKIP

/AUTO-INDEX 11 FAILED

/ERROR. (15253 QR #5253) NOT ¢

/1SZ FAILED

7ERROR, (11) NOT INCREMENTFD+1

/ERROR, JUMPw 12 FAILED
/JMPx 12
/RIMP TO AUTR

/7(12) = 15252

/CLEAR ERROR TABLE

TO REACH 15253

/ERROR, (12) NOT |NCREMENTED+1

/(13) = #7776 OR 17776

/(N7777) = 07776

JERROR. (P#7777) NOT 0,

DAC# 13 FAILED

/ERROR (13) NOT INCREMENTEN+1
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/AUTD=INDEX (XCT# 14),
/
#5707 204571 LAC K71
05719 740014 NAC 14 /(14) = 87771
as711 207642 \ LAC AUTCMA
#8712 047772 DAC 87772 /(R7772) = CMA
05713 750001 CLALCMA
05714 420014 XCTe 14
0£715 740200 SZA
05716 740040 F624 HALT JERROR, AC NOT @ (XCTe 14) A CMA
0=717 2mon14 LAC 14
0=720 544563 SAD K72
25721 741000 SKP
a=722 748040 F625 HALT JERROR, (14) NOT INCREMENTFD+1
/
/AUTN=INDEX (TADs 15),
/
#5723 206060 LAC K17776
WR724 040015 DAC 15 /(15) = 17776 OR 87776
05725 207537 LAC Ki
25726 257777 NAC 17777 /0R #7777
0F 727 754001 CLLICLAICMA
25730 360015 TAD® 15
25731 740200 SZA
05732 748040 £626 HALT JERROR. AC NOT @ (TADs 15)
95733 740400 SNL
25734 740049 F627 HALT JERROR., LINK NOT 1 (TAD# 15)
85735 200015 LAC 15
05736 546061 SAD K17777
A=737 7410090 Skp
85740 740040 F628 HALT JERROR, (15) NOT INCREMENTED+1
NE741 217777 LAC 17777
05742 547537 SAD K1
w5743 7410007 SKP
#5744 7400140 F629 HALT JERROR, (17777 OR @7777) NOT 1
/
/AUTN=INDEX (SADs 16),
/
n5745 204555 LAC K74 .
u-746 A40716 NAC 16 /(16) = A7774
wn747 2n7604 LAC K5252
25750 047775 DAC @7775 /(87775) = 5252
98751 560716 SAD® 16
25752 741000 SKP
#E753 740740 F630 HALT JERROR, SAD SKIPPED (SAD* 16)
NE754 207775 LAC #7775
4%755 547604 SAN K5252
A5756 741080 SKP
95757 740040 F631 HALT JERROR, (87775) NOT 5252
0-760 200016 LAC 16
85761 544552 SAN K75
wc762 741000 SKP
#*763 740M40 F632 HALT JERROR, (16) NOT INCREMENTED+1

JEJECT
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w764
AL 765
A766
A-767
87270
we771
A772
ne773
w774
vs77%
Wez76
w777
Deanp
AFAR01
WeEAm2
AepAng

NAAR4
WeEprs
wenne
wean

Ned1e
A AR
nept2
AEN13
VA1 4
A6N15
AFB16
wept7?
NFA2Q
DeA21
NENPP2
nWeR23
A6A24

ACA25
neERP26
AeR?7
WER3Q
HWeP3l
weER32
AEDRI

PACE
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207727
744700
740040
206100
047773
204571
w4007
207647
Wa7727
120017
741000
147727
207777
546101
741000
740040

Coeany7

544563
741020
740740

207535
448010
207573
VWanr11
4649017
74940
200010
547536
741000
740040
208711
74a200
748040

207535
P40n11
469011
200011
547537
741000
740m40

JAUTN=INDEX (JMS# 17),

/

F633

AUTRF1

Fé634

k635
/

LAC AUTJMS

SAaleLt

HaALT /ERRNR, ERROR TARLF NOT 0

L AC AUTRUM :

Nat 77773 /JMP AUTRET1

LAC K71

NAC 17 /(17) = A7771

LAC JUMSAUT

NAC AUTJMS /JMSe 17 IN FRROR TABRLE

JMSs 17

SKP

NEM AUTYMS /CLEAR ERROR TABLE

LAC #7772 foee s b

SAD AURJMP

SKP y

HALT ZERRNR., (B87772) STORFD WRONG
/(A7772) SHOULD = AUTRE1-1

LAC 17

SAD K792

SKP

HALT /JERROR, (17) NOT [INCREMENTED+1

ZAUTN=INDEXY (1SZ# 18) (14) = 1¢,

/

F626

F637

F63b
/

LAC Ki
DA 1@

ILAC K78

NAC 11 /011y = 777777

ISZe 1

HALT /JERROR, 1S? FAILED TN SKIP
LAC 10

SAD K11

SKP :

HALT /ERROR, (1@) NOT 11

LAC 11

SEA

HALT ZJERROR, (11) NOT @

ZAUTN=TNDEX (ISZ# 11) (11) = 1@,

/

F639

LAC K1n

NAC 11 /(11) = 1@

I1S7» 11

LAC 11

SAD K17A

SKP

HAL T . /ERROR, 1S7# 11 FAILED TO

/INCREMENT +2 (11)
JEJECT
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TR
26035
VER36
46037
"epag
16041
YTV
06843
NEpaq
#6045
nega6

NeRa7
Y]
veas]
Wenas2
46053
AeB54
NEPSsS
neRse
Jeon7

PAGE
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204560
240015

207645 4

247774
207646
247775
750700
420015
740001
740200
740040

200015
544559
741000
740040
447634
605520
777775

047634

606154

2

/AUTO=INDEX (XCTs 15),

/

F640

F641

LAC K73
NAC 15

LAC LAWAUT
NAC A7774
LAC LAWFUL
DAC A7775%
cLA

XCT» 15
CMA

SZA

HALT

LAC 15

SAD K75
SKP

HALT

IS? WORK3
JMP AUTOIN
LAW =3

DAC WORK3
JMP CHKBRD
JEJECT

/7(1%5) = A7773
/(A7774) = XCTe 15

/(0A7775) 5 LAW 17777
/AC = 0

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

/ERROR, (15) NOT 7775 (XCcT# 15)
/CHECK DONF LOOPING
/L0O0P

/BASIC MEMORY CHECKERBOARD
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/CONSTANTS FOR AUTO-INDEXING, MODIFIED WHEN IN HI 4K
/ .

NEA60 017776 K17776 17776

Wb "17777 K17777 17777

W62 016665 K166K5 16665

Vrd63 216666 K16666 16666

LISAYY 015554 K15554 15554

AEeR6s @15555 K15555 15655

Hep66 214443 K14443 14443

26067 14444 k14444 14444

NEAT0 313337 K13332 13332

26071 "13333 K13333 13333

ArNT72 212224 K12221 12221

aeN73 212222 K12222 12222

NEAT4 At1112 K11110 11117

V675 P11111 K11111 11111

Vea76 215252 K15252 15257

de077 6%5665 AUTRET JMP AUTR
He1m@ 605777 AUTRUM JMP AUTRFE1
vELPl nas776 AURUMP AUTRE1~t

LJEJECT
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ne1n2
Ne103
NE1P4
26105
Ae106
ae107
46119
ae111
ner1t12
06113
66114
26115
w116
0r117
"r120
we121
ve122

06123
86124
86125

nr126
06127
w6130
06131
VeL32

Be133
vr134
BEL3S
WEL1L36
we1l7
NE140
ne14a1
e142
Br143
ne144
he145
NEL146
6147
weLse
Dr151
WE152
WeE1s3

PAGE
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Ll 1y
206123
546124
741200
66116
206125
46123
27655
744010
741490
347532
A47655
226123
347655
N66123
446123
626107

ANT7666 -

ANT7666

207656

208naR
507610
740701
P47634
626126

20a0Qn
206123
546124
741000
606147
206125
846123
207655
7440100
741400
347532
B47655
226123
347655
N66123
446123
626133

A\

(1 0

T7§ ;W‘

/RANNOM NUMBFR GFNERATORS

/

CENRAN *
LAC
SAD
SKP
JMP
LAC

RANDF X
ENNTBL

RANTAD=-1
TBLTOP
NAC RANDEX
LLAC RANCON
CLLIRAL

S#L

TAD K1

DAC RANCON
| ACw RANDEX
TAD RANCON
NAC* RANDEX
IS7 RANDFX
JMPe GFNRAN

RAMTAD

/
RANDE X
ENNTRL
TBLTOP
/
CKNO 4
C_;‘ e AND K37S
CMA
DAC WQRK3
JMPs CKNO

RANTRL+10
RANTRL+1@
RANTRL

/

RANGEN [
LLAC
SAD
SKP
JMP
LAC

RANDE X
ENDTRL

TADRAN-1
TBL.TOP
NAC RANDFX
LAC RAMCON
CLL!RAIL

S#L

TAD K1

NAC RANCON
LAC® RANDEX
TAD RANCON
NACe RANDEX
I1S# RANDFX
JMP# RANGEN
JEJECT

TADRAN

/CHECK FOR END OF TARLE
/END
/GENFRATE RANDOM

/RESET INDEX TO FIRSY
/POSITION MODIFIER

/1 LEFT

/WAS BIT 0 A 1

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

/NFW CONTROL = RANDOM
/STEP POINTER

/EXLT

= - | S 70!

/MAKF 65K OR LESS

/LOOP COUNTER
/EXIT

/CHECK FOR TABLE END
/END
/GENFRATE RANDOM

/RESET INDEX TO FIRST
/POSITION MODIFIFR
/1 LFFT i
/WAS BIT 2 A 1
/JMAKE 17 A 1
/RESTORE MODIFIER
/GET FIRST CONTROL
/ADND MODIFIJER
/NEW CONTROL = RANDOM
/STEP POINTER
7EXIT
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At 154
(3 al-]
Ne156
Ae187
160
hr161
he162
Mr163
Wr164
BELAS
dF166
Br167
Vel170

6171
Wr172
w6173
¥r174
46175
46176
177
BvE20Q
AA201
wr2e2
We203
Ne204
205
NFr206
VeE20M7
AL210
we211
neE212
heE213
k214
WeED15
hnr216
V6217
Wwr220
AF221
AeDD2
Ae223
Vw6224
Be22s
We226
e 227
NeE230
E231
bE232
dF233

PAGE 100

7704242
7540004
74901019
740100
700142
777777
47317
2161465
N46332
27301
N47305
147632
707704

176312
20 730%
naz7307
777776
N47314
77777@
347277
777760
Wa727¢
207347
na73a6
207346
744710
N4730A
751400
740001
267300
20730
5467261
606734
447300
447276k
6N6704
447277
61620
2A73A%
7440720
744400
6P6230
447314
606176
207307
743001
n47307
66174

CHKBRD

/

10F
LAS
RAL
SMA
TON
LAW
NAC
LAC
NAC
LAC
Nac
n#M
LEM

-1
R1TSUP
R )
NEXPAT
KPAT
MPAT
WORK1

/LNAD CHECKERBNARD

/

1 0AD

L.CNTA

LCNTR

WClL ONP

JMS
| AC
DAC
LLAW
NAC
| AW
NAC
LLAW
Nac
LAC
NAC
LAC
RCL
NAC

SEL!

CMA

ADJUST
MPAT
PATWD
-2
WC256
-1!)
WC128
-21
WC16
PATWD
PATR
PATR

PATR
cLs

DAC» | |LRFG

ILAC
QAN
JMP
182
1§27
JMP
IS?
JMP
LAC
RCR
SNL
JMP
1S7
JMP
LLAC
CMA
NAC
JMP

LLREG
K17777
READ
LLREG
WC16
WCl.oopP
WC128
LCNTR
MPAT

3

WC256
LCNTA
PATWD

PATWD
LOAD+?2

JEJECT

/CHECK P1 INHIBITED
/Pl oON

/=16 DECIMAL

/TEST FOR A 1 OR @
/STORE WORD

/DONF LOADING?
/YFS
/INCR, ADR
/16 WORDS?
/NO
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© 86234

06235
06236
06237
06240
86241
06242
86243
06244
0r245
PE246
0e247
he25@
06251
86252
06253
06254
26255
06256
Ar257
Vr260
06261
06262
#6263
6264
B6265
BF266
K267
6270
¥h271
06272
Ve273
0274
0k275
86276
86277
06300
6301
Ne3IN2
PEINT
AF3IN4
B3NS
Bc306
Ne3N7
0r310
26311

PAGE 101

207305
247633
106317
7777746
247314
777770
047277
207633
947386
777762
247276
777772
247742
207306
744010
047306
751400
740001
047307
227300
740001
267300
447247
606257
227300
547307
741000
606340
207300
546061
606325
447300
447276
6M6247
447277
606243
207305
744720
740409
606286
447314
606241
207633
740001
047633
606237

/REFAD CHECKERBOARD

READ

RCNTA

RCNTR

RCLOOP

RORTN

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

MPAT
WORK2
ADJUSTY
-2
WC256
-1
WC128
WORK?
PATR
-20
WC16
-6
CRLF
PATR

PATR

SZLCLA

CMA
NAC

PATWD

LACe LLRFG

CMA

DACe LLREG

1S?
JMP

CRLF
-4

LAC# LLREG

SAD
SKP
JMP
LAC
SAD
JMP
1S?
1S?
JHP
157
JMP
LAC
RCR
SNL
JMP
1S2
JMP
LAC
CMA
NAC
Jup

PATWD

ERROR
LLREG
K17777
NXTST
LLREG
WC16
RCLOOP
WC128
RCNTR
MPAT

*3
WC?56
RCNTA+?2
WORK?

WORK?2
RCNTA

JEJECT

JRESTORE PATTERN GEN

/=26 DECTIMAL

/SAVF FOR

/COMPARE
/70K

/YES
/INCR, ADR
/716 WORDS?
/NO,

COMPARE

/DONE READING?
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Pe312 NAgnen ADJUST [d

#6313 206313 LAC

We314 587556 AND K1MK

We3s 740201 S£A

we316 6A632°2 JMP ULADyY

e 317 207556 LAC k10 /SA = A10008 FOR PATTERN

We 320 a730m NDAC LLREG

06321 6263172 JMPa ANJUST
/

we3o2 207%45 ULADY LAC Kqn@ /SA = 4@ FOR PATTERN

We3od V47300 NAC LLREG

ne304 626317 JMPa ANJUST
/

We32s 207632 NXTST LAC WORK14

326 247561 XOR KeAgK

ne3o7 7417200 SNA

he 330 6P6363 JMP CKLOOP

NEIT 446332 1S2 . +1

hwe332 207301 NEXPAT LAC KPAT

BEIII nN473as NAC MPAT

We334 207637 LAC WQRK1

NA3I3H 347560 TAD K273pK

neEJZ6 Wa7632 NAC WORK1

Br337 606171 JMP L0OAD-1

JEJECT
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" 04340

96341
06342
B6343
Pe344
26345
B6346
06347
¥6350
PK351
26352
N353
B6354
#6355
A6I56
86357
BE360
P6361
06362

A6363
6364
B6365
B6366
26367
Ne370
06371
06372
06373
06374

Ae375
w6376
26377
Q6400
Ve4a01
Be402
Ne4n3
BEan s
B6405
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Wa7634
507317
740200
740001
507317
741700
6086277
207304
740040
207307

740040 -

207634
740040
750704

740001

047317
207633
740740
606055

750004
742010
740010
741100
6M6154
447634
6M6154
708007
750004
507557

741200
6036406
760207
107211
750704
743010
741100
107251
600070

/BASTC MEMNDRY CHECKERBOARD ERROR ROUTINE,

FRROR

F642
GDATA

RDATA

PATT

/
CKLOOP

DAC WORK3

AND BITSUP
SZA

CMA

AND RITSUP
SNA

JMP RDRTN

LAC LLREG

HLT~

LAC PATWO

HLTY

LAC WORK3

HLT

LAS

CMA

DAC RITSUP
LAC WORK2

HLT

JMP E64143

LAS

RTL

RAL

SPA

JMP CHKBRD
IS? WORK3
JMP CHKXBRD
10F

LAS

AND K20K

SNA

JMP ENTST
LAW 207
JMS TLSSF
LAS

RAL

SPA

JMS PINOT
JMP SENUEN
JEOT

/DISPLAY ADDRESS
/G0O0D DATA
/BAD DATA

/SUPPRESS HERE

/PATTERN CONTROL WORD

/START OVER

/LOOP ON MEMORY TEST
/CHECK DONE LOOPING
/LO0OP

/CHECK ACS 4 FOR
/INHIBIT RELOCATION
/RELOCATF

/BELL FOR ONE PASS
JCHECK FOR P1 INHIBITED

/INHIBITED"
/START OVER IN THIS 4K
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Ar406
neq07
0t 410
We411
Nr4q12
w6413
A6414
6415
Br416
1417
36420
LY ESY
Wr402
k423
We404
A6 425
N6426
Ne427
VLT RY]
6431
N6432
BA433
NE434
A6435
NF436
6437
DE440
he444
N6442
Vr443
Be444
NE445
BF4a46
86447
Ur45Q
A6451
Pr452
NE4R3
NE454
#6455
D6456
WE467

PAGE 104

700092
776023
047313
206411
5M7556
7402030
606517
742201
047633
20732n
B47434
207433
847315
207634
247316
447316
167316
447313
606425
207634
hnar316
447315
2273156
n47634
5A7562
247567
740200
606515
207634
447316
V673164
547275
741000
606433
147634
447315
227315
447316
267316
547275
741700
6A6451

/PDP-9 BASIC EXERCISER

/

TAPE 7

/ROUTINE FOR PROGRAM RELOCATION

/
FNTST 1oF
: LAW
NAC
LAC
AND
SZA
JMP
CMA
NAC
LAC
NAC
MOVE LAC
DAC
LAC
DAC
1S7

-7755%
WDCNT

K172K
MVRK

WORK?
K7777
WORK3
WORKD
MOVES
WORK3
MOVED
MOVED

NZMa MOVED

1S#
JMP
LAC
NAC
RFROM IS?

WONNT
=3

WORK3
MOVED
MOVES

LACs MNOVES

NAC
AND
X0R
SZA
JMR
LLAC
MVRTN 1S#

WORK3
K7rdK
K720K

MRINS
WORK3
MOVED

DAC» MNVED

SAD
SKP
JMP
NEM
MVCST 1S7

LIMITA

RFEROM
WORK3
MOVES

LAC» MNOVES

157

MOVED

DACe MNOVFD

SAD
SKP
JMP

LIMITA

MVCST

JEJERT

/P1 0FF DURING RELOCATIQON

/SEE IF IN LO OR HI 4K
/HI1 4K

/SOURCF ADDRESS
/DEST'N ADR, TO HI 4K

/CLEAR DFST'N TO 'S

/RESTORE DEST'N S,a,

/SOURCE ADR,
/SAVE INSTRUCTION

/ORERATE INST, IF o
/MEMORY REF

/STORE IN OPPOSITE 4k
/DONF WITH INST, If FQUAL
/MOVF CONSTANT TABLES
/MOVF ANOTHER INST,

/SOURCF

/DEST'N

/DONF MOVING IF FQUAL
/DONF

/MOVE ANOTHER CONSTANT
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V6460

LY L)1

Br462
06463
06464
A6465
06466
06467
6470
n6471
26472
06473
0h4T4
06475
06476
hk477

PAGE 185

204541
247556
054541
204376
247556
054376
207327
247556
057327
2087326
247556
857326
750004
740010
741100
187251

LAC K1%900

XOR K10K

DAC K1P0AB+10000
LAC EB34+6

X0R K10K

NAC ES34+6+17000
LAC TTIN

X0R K10K

NAC TTIN+1P@P0
LAC TTOUT

XO0R K10K

DAC TTOUT+10009
LAS :

RAL

SPA

JMS PINOT

LEJECT

/LOWFR

/CHECK FOR INHIBIT PI
/INHIBITED
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tere

esog
wesat
6502
nes03
WESA4
vwesns
We506
eSSy

we519
¥eH11
Be512
nes13
26514

hes515
A€516
46517
46520
46521
ves22
VESD3
br524
We525

hWes526
Nes527
26530
¥Ar531
AEST2

NES33
Ae534
AA635

PAGE 106

206500
507556
740200
74100
627311
760207
107211
627310

777777
P47634
207320
447315
606423

147313
207634
507320
347633
2R7313
547542
606530
547633
606442

447313
606521
207556
247634
6MA6443

847643
h47644
626536

RGNAGN LLAC
AND
SZA
SKP

K12K

JMP® QaNHI

LAW
JMS

287
TLSSF

JMP# unNLO

/

/SETUP TN MOVE TN LOW 4K

/

MVRK LAW
NAC
LAC
NAC
JMP

/

/

/AnJUST MEMORY RFF.

17777
WORK3
K7777
MOVES
MOVE +2

/SEE WHICH 4K

/START OVER IN HI 4K
/RELL

/START [N LOW 4k

/DEST'N
/SOURCF

/MOVE PROGRAM

INSTRUCTIONS, nO NOT ApJgUST If

/ADR., PORTION=ANY ADR, FROM @ TQ 21,

/

MRINS DZM
LLAC
AND
DAC
LAC
SAD
JMP
SAD
JMP

1S?
JMP
ILAC
XOR
JMP

SAV3 NAC
SAVS DAC
SAV6 JMP

WDCNT
WORK3
K7777
WORK?2
WOCNT
K22

L5
WORK?
MVRTN-1

WNCNT
=k

K 17K
WORK3
MVRTN

SAVAC
RJMP
SRVINT

JEJECT

/ADR, COMpARE WORD
/INST, 70 BE MODIFIED
/CLEAR BITS @-5

/SAVF

/DONF 1F EQUAL TO 22

/COMPARE

/ADR, 1S SOME REG, FROM n

/T0 21, MOVE WITHOUT ADJUSTING
/ADR, COUNT+1

/10000
/ADJUST INST, RY 10800
/MOVF

/THESE ARE MODIFIED FOR
/RFLOCATION



JASEX9

teere

#6536
86537
065490
06541
26542
06543
A€544
06545
26546

06547
¥e550
P6551
86552
06553
06554
P6555
06556
86557
06560
PEe561

B6562
A6563
DES64
BE565
D6566
B6567
Wes70

86571
06572
26573

6574

B6575
B6576
Nes77
6600
hwe6nt
Be6n2
Be603

PAGE 107

700001
741000
606575
700314
741100
740040
207631
740010
741100

606636
708314
507322
740200
1071472
7072101
7410700
606776
700201
6M6562
626763

744000
207644
741100
744002
507602
546574
740040

207643
700042
627644

840A6%572

200007
547540
741000
606575
796704
106621
606562

/
/SFRVICE ALL INTERRUPTS

/
SRVINT

F643

/
/SETUP TO

/
RINIT

Fe44

P1ON

/
TLINT
/
CLKINT

CLSF

SKP

JMP CLKINT
10RS

SPA

HALT

LAC WORK
RAL

SPA

JMP TTYINT
10RS

AND K1400
S2A

JMS RNFLG
RSF

SKP

JMP READA
PSF

JMP RTNIT
JMPe GOPNCH

/CHECK FOR P1 FROM CLOCK
/SOME OTHER DEVICE

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

/SEE IF TTy IN USE AT TIME
/0F Pl

/CONTINUE PRINTING

/170 STATUS WORD

/CHECK FOR NO TAPE FLAGS

JEITHER READER OR PUNCH NO TAPF

/CHECK FOR Pl FROM REANER

/READ MORE

/CHECK PUNCH PI1
/SOME OTHER DEVICE
/PUNCH MORE

RETURN TO INSTRUCTION TEST

CLL

LLAC 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 RINIT
JEJECT

/C(a) AT PI
/CHECK LINK
/RESTORE LINK

JERROR, Pl OCCURRED AFTER LAC SAVAC

/INSTEAD OF JMP « RUMP,
/AC AT TIMF OF Pl

/P1 ON

JCONTENTS OF (@) AFTFR Pl

/LFET CLOCK CONTINUE FOR 1/2 SEC

/RESET CLOCK TO RANDOM VALUE

/RETURN TO INST, TEST
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‘ /

/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
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/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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tete
/
/PUNGCH DATA
/
AE702 107242 PNSTRT JMS CRLF /CR,LF
26703 700487 TCF /CLEAR TTY FLAG
W70 4 750004 ILAS
V6705 507547 AND K3K /MASK ACS 7 AND 8
Ne7m6 741200 SNA /IF FITHER IS A 4, DON'T PUNCH
veIn7 616712 JMP +3 /PUNCH DATA
A 719 700202 PCF /CLEAR PUNCH FLAG, NN MORE
/P1'S FROM PUNCH SHOULN OCCUR,
36711 6R6567 JMP RTNIT /RETURN TO INST, TEST
VET12 750000 cLA
W6e713 700104 RSA /SELFECT READER AND PUNCH
06714 106763 JMS GOPNCH /T0 INITIATE SFQUENCFE
V6715 207334 LAC K3N@
¥E716 N47336 NAC STNRE
86717 447336 PNXT 1S%# STORF
B6720 207336 LAC STNRE
Wr721 176763 JMS GOPNCH /PUNCH CHAR, IN aC 18-17
BE722 207337 LAC SPCE /(SPCE) =240
Ae723 106763 JMS GOPNCH /PUNCH SPACE
WET24 207336 LAC STNRF
#6725 547340 SAD K332 /DONF WITH ALPHABET IF EQUAL
nET26 741000 SKP
Pe727 606717 JMP PNXT /PUNCH MORE CHARS,
B6730 207332 LAC K257
Be731 047336 DAC STNRF
DET732 447336 PNXTA 1S? STORE
DETII 207336 LAC STNRF
NE734 106763 JMS GOPNCH
ne735 207337 LAC SPrE
Ae736 126763 JMS GOPNCH
06737 207336 LAC STNRF
DF740 547333 SAD K271
ne741 741000 SKP
06742 606732 JMP PNXTaA
Ne743 207341 ILAC KCRLF /(KCRLF )=CR,LF
¥e744 247336 DAC STNRE
we745 106763 JMS GQPNCH ; /PUNCH CR
DETA6 207336 LAC STORF
we747 107233 JMS ROTAT9 /ROTATE 9 RIGHT
06750 106763 JMS GOPNCH /PUNCH LF
NETS1 777770 LAW =12
26752 347334 NAC STNRF
VETS3 750001 CLAIGMA /AC = 777777
0e754 700010 7070810 /CLEAR AC WITH MB 14
06755 740200 SZA
w6756 740040 £647 HALT /ERROR, EVENT TIME i DIDN'T
/CLEAR AC, -
Be757 106763 JMS GOPNCH /PUNCH 8 FRAMES OF @°S
AE760 447336 1S# STORF
BE761 606753 IMP -6

Br762 646715 JMP PNXT-2 /START NEW LINE
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HWer63
Be764
We765
Be766
Be767
86770
06771
6772
ne773
B6774
B6775

Ae776
be777
w7000
07801
w7002
317003
W7004

A7005
7006
47007

17810
87011
37012
7813
17014
n7815
nN7016
a7017
n7820
B7021
A7022
87023
27024
w7025
w7026

a7e27
A7830
27031
w7032
47033
¥7034
a70835
a7036
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aapnan
7008704
7508004
507550
740700
6R6562
447330
207331
740200
607031
6M6567

750704
507547
748200
607113
750794
507550
741200

6A7A17
708112
606562

70011°
740200
6070417
2n7330
740200
607031
607027
447327
267327
207327
546677
6070437
207337
740200
627431

447331
606562
777777
347330
047330
147331
700104
606562

GOPNCH

”

PSA
LAS
AND
Séa
JMP
1s?
LAC
SZA
JMP
JMP

/REAN PUNCHED

/
READA

#RONNT

TADD1

SUR1

LAS
AND
SEA
JMP
LAS
AND
SNA

JMP
RRR
JMP

RRR
SZA
JMP
LAC
SZA
JMP
JMP
1S7

RTINTT
CNTA
CNTB
SUR1
RTINIT
INFO
K3K
READR

K4K

."

RTNIT

ZRONOT
CNTA

SURg
TAND1
TTIN

NACe TTIN

LAC
SAD
JMP
LAC
SZA
JMP

1§57
JMP
LAW
TAD
NAC
NgM
RSA
JMP

TTIN
FNNBIN
SETTY
CNTA

o*3

CNTB
RTNIT
-1
CNTA
CNTA
CNTB

RTINIT

JEJECT

/MASK ACS 6

/1F A 1, DON'T USE CNTA OR CNTB
/RETURN TO [NST, TFST
/CNTA=PUNCH SEECTED

/B0sWAIT FOR Pl
/1=*SFLECT READFR AGAIN
JRETURN TO INST, TEST

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

/MASK ACS 6
/1F A 1, CLEAR READER FLAG, NO
/MORF P]*S FROM READFR

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

/READ ONE

78=zN0 DATA IN READER YET
/SEE 1F PUNCH IS SELFCTED
/YES, SUBTRACT FROM CNTA

/READER SELECTED
/STORE CHAR, IN TTY BIN

/CHECK FOR 52 CHARACTERS STORED
/DONF, SFTUP TO PRINT

/RETURN TO INST, TEST

/(CNTA)=-1

/RETURN TO INST, TEST
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teere

27437
07040
27841
87042
A7043
07044
07045
07046
87047
27050
27851
27052
270853
87054
#7055
A70856
27857
A7060
27061
87062
¥7063
47064
47065
27066
07067

27070
07871
47072
37073
07074
97075
#7876
87077
27100
87101
271082
7103
27194
#7105
87106
87107
#7110
w7111

07112

PAGE 113

7008701
607037
700782
780402
207312
547537
607070
447312
206676
347327
206700
847326
447327
227327
447326
067326
207326
546701
741700
607253
206676
247327
206700
247326
606641

206763
547112
741000
607047
147312
777772
247336
777777
700010
740200
740040
‘ 700284
708201
607184
447336
607077
700202
607047

206760

SETTY

XFR1

PUNG

Fé648

K647

PSF
JMP
PCF
TCF
LAC
SAD
JMP
1S2
LAC
DAC
LAC
DAC
1S#
LACw»
157
DAC»
LAC
SAD
SKP
JMP
LAC
DAC
LAC
DAC
JMP

LAC
SAD
SKP
JHP
NZM
LAW
DAC
LAW
7000
SZA
HALT
PSA
PSF
JNP
152
JMP
PCF
JMP

£E647

JEJE

"1-

BREAK
K12A
PUNG
BREAK
DATABL
TTIN
OUTTOP
TTNUT
TTIN
TTIN
TTOUT
TT0UT
TTnUY
FNDNOUT

XFR1
NATABL
TTIN
OUTTOP
TT0UTY
TTYINT+3

GOPNCH

/WAIT FOR PUNCH

/CLEAR PUNCH FLAG
/CLEAR TTY FLAG

/RESTORE [INPUT/QUTPUT POINTERS
/READER TO BIN

/RIN TO TTY
/TRANSFER BUFFER A TO RUFFER B

/DONF IF EQUAL T0 TTRUFB+6:

/TRANSFER ANOTHER
/RESTORE BUFFER POINTERS

/TTBUFR=1

/BEGIN PRINTING

K647 /PUNCH 9'S ONLY AT END OF BRLOCK

XFR1-4
RRF AK
-6

/(GOPNCH) NOTs=E647+2

STORE /FRAME COUNTER

-1
18

=1
STORF
F648-3
XFR1-4
+2

cT

/AC=777777
/CLEAR AC WITH BIT 14

/ERROR, MB14 DIDN'T CLEAR AC
/PUNCH BLANK FRAME

/CLEAR PUNCH FLAG
/SETHP TO PRINT
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w7113
¥7114
w7115
87116
07117
47120
7121
w7122
87123
n7124
87125
87126
47127
07130
27131
w7132

87133
87134
#7135
47136
87137
071490
n7141

#7142
07143
37144
#7145
07146
#7147
471504
97151
w7152
N7153

h7154
"71%5
27156
27157
07160
#7161
07162
27163
n7164
®7165
27166
27167
27170
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75061024
507550
741200
607121
780112
606562
788112
741200
687131
447327
267327
207327
546677
607133
708104
606562

206676
347327
750204
507551
7402049
6R7131
6N7742

14y
507544
740200
607152
760320
247342
n4a7352
607154
768322
6R7147

207351
N47313
107242
447313
227313
741209
607167
107211
107233
107211
607157
107242
627142

/RFADB ROUTINE [S USED ONLY WHEN PUNCH IS INHIBITED
/BY ACS 7 OR 8, NR BOTH, READER RUNS AT FULL SPEED,
/

READR LAS
AND K4K /JMASK ACS 6
SNA /1F A 1, DON+T READ
JMP ,+3
RRR /CLEAR READER FLAG
JMP RTNIT /RETURN TO INST, TEST
RRR /GET CHAR, FROM BUFFFER,
SNA /8 = NO DATA IN READER YET,
JMP SELECT /SELECT READER AGAIN
1S# TTIN /BUFFER POINTER +1
NACe TTIN /STORE CHAR, IN TTBUFA
LAC TTIN
SAD FNNBIN /CHECK FOR 52 CHARS, STORED
JMP L +3 /TTRUFA IS FULL
SELECT RSA /SELFCT READER
JMP RTNIT /RETURN YO INST, TEST
/
LAC NATABL
DAC TTIN /RESTORE TTBUFA POINTER
LAS
AND KgK /MASK ACS 6 AND 7
SgA /IF EITHFR A 1, DON'T PRINT
JMP SELECT /SELFCT READER AGAIN
JMP SETTY+3 /SETUP TO PRINT
/
/SERVICE NO TAPE CONDITIONS
/] .
RNFLG [
AND K1X /CHECK FOR READER NO TAPE
SZA
JMP 5 /RFADER
LAW 322 /PUNCH. NO TAPE
X0R K52QK
DAGC NTFLG+1
JMP OUTFLG /PRINT R OR P NO TAPF
LAW 3292 /READER NO TAPF
JMP -4

/
DUTFLG L.LAC NTFLG
DAC WDCONT
JMS CRLF /CR,LF
I1S# WOCONTY
LAC® WNCNT
SNA
JMP CLRFLG
JMS TLSSF
JMS ROTATY
JMS TLSSF
JMP OUTFLG+3
CLRFLG JMS CRLF /CR,LF
: JMP# RNFLG /RETURN T0 SEQUENCE
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w7171
w7172
97173
w7174
w7175
7176
¥7177
w7200
7201
v7202

37203
27204
n7205
17206
07207
¥7210

PAGE 116

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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w7211
07212
07213
87214
87215
07216
87217
087220
07221
87222
87223
87224
27225
87226
97227
87230
07231
87232

07233
n7234
87235
07236
87237
V7240
07241

97242
07243
87244
#7245
07246
a7247
07250

PAGE 117

eoenen
047316
287631
740010
740100
607221
700401
607217
207316
7004086
700401
607223
207631
740010
740100
700492
207316
627211

200000
742029
742020
742020
742020
748020
627233

000000
760215
1087211
547247
627242
760212
607244

/
/PRINT A CHARACTFR

/
TLSSF

/

/ROTATE 9
/

ROTATY

/
/CARRIAGF
/

CRLF

]

NAC MOVED

LAC WORK

RAL

SMA /CHECK TTY FLAG
JMP  ,+3

TSF

JMP -1 /WALIT FOR FLAG
LAC MOVED

TLS

TSF

JMP =1

LAC wWORK. /CLEAR TTy IF BIT 1
RAL

SMA

TCF

LAC MOVED

JMPs TLSSF

RIGHT

4]

RTR; RTR: RTR
RTR: RAR

JMP &« ROTAT9
RETURN, LINEFEED

4

LAW 215 /CR
JMS TLSSF

SAD ,+2
JMP# CRLF JEXIT

- LAW 21?2 /LF

JMP CRLF+2
JEJECT

]
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¥7251
n7252
W72R3
N7254
V7255
#7256
87257
07260
27261
87262
N7263
07264
07265
37266
¥7267
87270
w7271
87272
87273

w7274
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NARAge
207635
547537
7410700
627251
147635
157635
207274
040014
187242
220014
741200
607272
107211
107233
107211
607263
107242
627251

207343

/PRINT "COMPLETE"
/

PINOT

COMPA

[

LAC
SAD
SKP

WORK4
Kq172A

JMP® PINOT

n&M
n#m
LAC
DAC
JMS

WORK4
WORK4+10000
COMPA

14

CRLF

LAC» 14

SNA
JMP
JMS
JMS
JMS
JMP
JMS

*5
TLSSF
ROTATY
TLSSF
=6
CRLF

JMPs PINOT

COMP

LEJECT

/PASS COUNTER
/PRINT IF FQUAL TO 12

/START PROGRAM

/PRINT COMPLETF

/DONF PRINTING IF o
/PRINT { CHAR
/PRINT 2ND

/GET NEXT PAIR
/CR, LF



ASERY

tere

n727%
nr27%a
w1272
LRALL )
LEALSY
w302
LA LA
LR T
LEALL)
LEALL
w23le?
LEARY
A7
32
w731y
w814
aries
LERRE
w22

BURA Y )

a1

#7822

CRARA
DR ol |
¢ 108
w2324
w327
AR ]
LRAAAD |
vTIr2
(LA
W axe
DRCA L)
LA
d337
STsep
ARAY ]
0T34
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AT LY L)
LLL LI
CLT LT
WRARAP
wlr700
740076
[ ARAL }
74800727
ax77a0
VRARAY
aranan
war e
CANakd
LT
APRRAP
177774
LLEINT
LRI
271227
wR7777
1PRAAR
"R dne
SRe0AN
W7
177641
Weeene
CLEGT
ArIRaP
CLE L
AN 87
AT R A
ANARAR
LAY 1
PRV ae
NP4
APRLY?
21224%
L3l 151 1)

/CONSTANT TARLE FOR CHECKERROARD AND PI
/SFRVICE ROUTINES

/

L IMITA
LT X}
WCion
| LRLOG
KPAT

MPAT
PATHR
PATHN
RGNLO
RGNH |
RRI AKX
WDCONT
CIWALY )
MOVES
MOVED
HITSUP
X717
RLPOR
Kidpn
RS 0AK
K277
Mie?
TTOUY
TTIN
CNTA
CNTR
KpR7
%274
LT
LN D
STORF
SPCE
R3Xx?
RCKLF
st\“k

752529
P
[

0
A37700
740076
37701
740077
A37709
()

a
SEQUFN
SEQUEN+1PBRA
[

[
177776
U

4]
1177177
7777
1AP00
1400
LY 11T
777
777611
w

[

]

]

257
271
e
I

4}

240
Y32
212215
K20y
JEJECT

/OFLIMITER



HASEX®

tete

W7343
w7344
A7345
#7346
07347
#7350

n7351
n7352
#7353
w7354
07355
07356
97357
87360

47361

87445
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0B7343
317303
320315
305314
305324
200nn0

207351
200000
317316
324240
320301
240305
207227
neaean

/

/PRINT ROUTINE CONSTANTS
/"COMPLETE"

/
comp

/

317303 3208315

/R OR P NO TAPE

/
NTFLG

/

/TTY BIN
/

TTRUFA

/
TTRUFB

.

"
317316; 324240;

240305; 207207

R4

.BLOCK 64

.BLOCK 64
JEJECT

3053143 3853243 @

3203Mm

/READER RUF = 52 LOCS, (DECIMAL)

/TTY BUF = 52 LOCS, ( DECIMAL)



HASEX9

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

PAGE 121

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



HASEXY

tere

#7611
07612
7613
n7614
47615
87616
87617
07620
#7621
87622
87623
V7624
87625
87626
w7627

n7639
07631
B7632
37633
7634
B7635
A7636

7637 .

w7640
n7641
n7642
N7643
Vw7644
B7645
B7646
17647
n7650
A7651
n7652
A7653
7654
N7655
n7656
7657
7660
7661
Nn7662
7663
N7664
hW7665
N7666
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700042
708002
760092
100na2
604002
344092
741000
750000
777776
777773
777737
777377
773777
737777
377777

aoenan
oneran
Andepn
aneoen
2noenn
2000a0
peanae
[J4.1414
anenen
740016
740001
2000389
aepnen
429015
777777
120015
740040
620712
200000
741400
740400
123456
654321
361416
955363
546060
243035
762572
453237
150214
oapean

K7%42
K7XX?2
K76X?
K1XX?
K6X4P
K344%2
KSKP
KCL A
M1

M4

M4n
M4DO
M4k
M4PK
M4PAK
/
RJCNT
WORK
WORK1
WORK?2
WORK 3
WORK4
1TADR
AUTNOT
TCLK
XCTRAL
AUTCMA

- SAVAC

RJUMP
ILAWAUT
L. AWFUL
JMSAUT
KHALT
JMPAUT
SAV4
KS7L
KSML
RANCON
RANTRL

740042
700002
760802
100002
6440042
344402
SKP

cLa

777776
777773
777737
777377
773777
737777
377777

TIIINIIIIIII

;A
X >
>

]

XCT» 15
LAW 17777
JMS« 15
747040
JMP# 1?2
LAC @
741400
740400
123456
654321
361416
P55363
546060
243035
762572
453237
150214
7] .
LEJECT



BASEX9

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)



HASEX9

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



BASEX9

CRLF
UACAR
DATARL
NBRX
DBRXX
JBRXXX
UZMAL
ENDBTN
ENDOUT
ENDTRL
ENTSY
FRROR
351
113
£114
£115
t116
t149
F141
k142
r143
r162
163
£164
165
K166
F167
t168
169
t170
K226
r2e7
208
£E2a9
210
F211
212
£213
£214
F215
F216
k217
r218
€219
F220
£221
£222
£223
224
F225
£226
£24
F25
F258
£259

PAGE 125

07242
23341
06676
00204
20207
80215
83222
06677
26701
26124
26406
06340
200n2
00644
20671
aR7a5
80721
en747
an775
81012
21027
n1033
21037
01043
21047
#1053
31057
01063
21067
910872
81103
#1106
21111
21114
21117
#1121
21125
n1130
21133
21136
21141
21144
21146
#1153
21155
21162
21164
71171
21173
21200
21202
20149
20144
01212
21214
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F26 NN15@
L2260 n1220
L2601 ¥1222
r262 21226
£L263 21230
t264 21234
re6s A1236
F266 21243
ra267 21245
L268 #1252
L269 81254
Fa7 2154 .
F27e 01261
t271 71263
K272 #1270
+273 P1301
274 71311
£L275 81315
L2776 21321
rF277 91326
K278 n1342
t279 n1344
£28R 0n164
£L2R0 01354
b 281 21361
F282 91366
£ 283 21372
£2R4 71405
F 285 21415
£ 286 n1417
287 21424
F288 n1426
F289 n1433
29 an170
£290 21435
F291 1443
K292 01445
F293 91451
£294 #1453
£L295 021457
£266 21461
£297 81467
r298 21471
£299 21477
E3e 20174
E300 71501
L3021 21511
E302 n1517
K343 21531
£E304 91533
£305 91541
E306 91543
£E307 71551
L3078 21553

E379 21561
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£31 00200
L3190 21563
£311- 21571
£312 21573
£313 21601
£314 21603
315 21611
£316 91613
€317 21621
£318 91623
£319 01631
F32 pa227
F320 21633
F321 21642
£322 81644
£323 #1653
L3724 21655
325 21664
326 21666
t327 21675
328 01677
£329 21706
F33 20232
£330 21710
F331 31717
K332 71721
£333 #1730
£E334 21732
F335 91741
F336 #1743
£337 n1752
£338 N1754
£339 #1763
F34 20236
K340 21765
F347 22000
£ 348 27082
£349 22011
£35 00241
350 02013
£351 p2822
L352 32024
H353 22033
£354 22835
£355 22044
F356 P2046
£357 #2055
£358 32057
r359 A2066
F36 np245
K360 22470
361 n20877
t362 82101
£L363 w2114

L364 P2112
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t 365 2121
t 366 #2173
v 367 w2132
I 368 w2134
F3e9 32143
37 nwe2s9
370 42145
r371 h2154
r372 #2156
373 #2165
r374 #2167
r375 #2176
£ 376 32200
L3777 2207
£L378 w2211
K379 w2270
38 w254
E389Q 02222
3R #2231
L3N #2233
F3RZ B2242
t 344 #2244
r 3RS A2253
i 386 #2255
3”7 A?2264
£ 378 82266
t 389 32275
L39 20257
399 02277
+391 A2306
H392 872319
» 393 9?2316
394 32320
1 395 #2326
396 A2330
397 82336
+ 3908 A2340
r399 82353
v 47 APn262
~47’@ a2355
141 2461
L 4v2 272465
403 2474
474 2500
- 4v5 B2507
r446 o513
47 w2535
L4428 n2541
41”9 hn2554
t 41 AA265
410 372554
k411 02563
£E412 2567
£413 #2576

£414 a2602
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£418 22610
£416 02614
K417 22624
£418 22630
L419 02641
£4? 20271
£470 02645
£421 22657
L4922 02663
L423 22676
424 22702
£425 22716
F426 02722
r4»7 22737
F478 82743
F429 92761
K43 20274
H430 22765
K431 23062
£432 23066
F433 23075
K434 03101
K435 #3123
F436 23126
L4147 A3131
£438 @3135
F439 23142
Ed4 20309
Fa49 83146
F441 23152
F442 23157
F443 23176
r444 #3215
K445 03226
F446 23233
K447 23240
F448 #3245
Fa4a9 03252
45 29303
r459 23257
E£451 83264
£452 23271
Fa53 23276
£454 23303
¥ 455 43311
F456 23313
F457 23316
£458 83326
£459 #3334
L46 20307
K460 23345
Fa61 #3352
£462 23357
£463 93364

464 23371
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r 465 A3376
L466 3403
t467 3410
t 468 3415
' 469 n3427
t 47 an313
470 w3437
t471 B3459
472 83454
H473 3461
474 3465
~47% #3472
t476 03476
477 03503
+478 235087
£479 23514
r 48 AAn316
r48Q 23520
b 481 w3525
r 472 233531
T4H3 A3S536
F4R4 3541
L4485 B3546
P4r6 3551
487 W3Iv56
L4R8 3561
L4389 A3I566
r 49 0322
£ 490 83571
r491 83576
r492 3601
493 a36n6
r494 3611
£ 445 a3616
r496 03621
497 23626
F498 A3631
F499 NI6EI6
T 20325
t5¢p 3641
E&i*q nI661
r542 03671
513 A3715
*5%4 3723
L5115 Nn3731
r5%6 B3I740
r5¢7 3747
F528 3776
£L5¢9 A4004
k51 An330
t514 A4¥15
511 A4026
F512 A4037
£E513 P4ads59

K514 34061
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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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tée14 25621
ré&1s A5630
t616 n5634
tet17 05642
L618 A5645
t 619 25651
62 ar413
Fevp N5654
621 75671
L6622 w5702
£ 623 25706
1674 25716
L6785 25722
t676 25732
r6727 25734
678 25740
629 05744
k63 20M416
L6319 25753
£631 45757
F642 "5763
L6353 N5766
Y 26003
L635 n6on7
636 26015
637 26021
k618 V6824
629 26033
bL6d an421
L64p 26046
bed41 6052
b4 D6350
643 06543
644 h6570
£L645 n6647
~646 06652
~647 n6756
648 37102
F65 an427
P66 ¥N434
Fe7 PA44n
EeH An446
69 PRasy
F7e an4s5s5
~ 71 20460
r7? NA464
P73 20467
£74 NNa7y
R7% 2n477
F76 ansa?
F77 ansns
r 7R 2n512
r79 an516
17 an522

k81 ans526



HASEX9

[
PR3

1 84
rB%

r 86
P87

t 84
£8Y

t QY
Lot
[
LDATA
GENRAN
>0PNCH
HALT

I TADR
ILINT
INKIT
INTTPI
INTTAK
INKS2
[07TSY
ISZAC
IMPAUT
IMPRFT
JMPSFQ
IMSAUT
JMS 11
JST44
JS158%
JST166
ISM74
IS¥72
IS¥73
JSM74
ISM78
ISM76
ISM77
JSSS
1ST 44
1STs88
JSTek
1ST77
Js1

1§
18252
IS 3
IS4
18528
Ji11
J222
1252
J333
J4a4ay
J525
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w531
20535
0540
An544
LY
AN553
LY
WeS66
an573
An6N3
AP613
06352
p6102
P6763
740040
#7636
86574
aP131
pR130
¥3750
25427
#0135
p3444
#7651
07667
¥4139
A7647
#5430
85440
25436
05433
27703
87704
247705
87776
27707
27710
w7711
#7714
#7725
07724
B7723
97722
94464
P4466
#7712
74470
p4474
87713
#7670
27671
#7708
77672
#7673
27677
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J558 27674
NEYY n7675
J777 N7676
KCALF 24220
KCALO #4216
KCLA w7620
KCRLF A7341
KHALY B7650
KJS1 #4573
KJS2 V4574
KJS3 N457%
KJS4 . 84576
“PAT A7301
<SKP 27617
KSNL #7654
KSZL 87653
K N7531
K01e 27605
“1 A7532
K1K N7544
K18 A756%
“1YXD 07614
<10 #7535
<17K 87556
nive 87549
179K n7321
<120, 24541
King A7606
K11 37536
11118 06074
<1111 P6875
K12 A5833
<12A 87537
K128 87575
12221 06072
K12222 26073
X13s 87576
K13332 26079
13333 86071
K145 87577
K149n #7322
K14443 B6066
14444 D667
K158 ar6aq
X1525%52 26@76
15253 25435
K15564 P6064
k15585 26065
K16S n76M1
XK16645 06062
116666 6063
K178 n7602
K17776 36060
17777 6061

<2 27533
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K
A28
PR
APVK
‘\)»Aw
N2 MK
AP R21
n2120
el
K23
K2528
257
271

TN 3K

38
30
N3
1332
34
{344X%2
378
ng

A 4K
<45

X 40
«4I)K
4R
40K
'\402K
na1s5
“4726
<53
A5 K
518
152K
15259
R
1HK
“6S
642
670K
647
€75
STIXXD
nN7X42
<7V @K
A7
N7
“7%
A7A4
K75
K7h
K76X92
K77
K777
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A7546
87566
n7541
w7557
n71552
7569
A7563
A7564
7542
B5937
n7603
37332
hw7333
37547
n7567
#7334
27335
#7349
35043
n7616
w7618
#7534
#7550
w7579
N7543
B7553
h7545
n7554
#7555
34572
h4566
w7571
n7323
n7574
n7342
N7604
n76n7
A7551
u7572
n7615
N7561
w7112
w7573
¥7612
77611
h7562
74571
n4a563
A456u
A455%
n4552
B4547
h7613
¥4544
n7324



SASEX9
n777%
LACIN
LACK
LAWADT
LAWFUIL
LCNTA
LCNTR
LIMITA
LLREG
LOAD
MARPAT
MAPLMB
MINSAB
AINUSA
MINUSH
MOn
HY0NNFG
MONX
MOVE
MOVED
10VES
APAT
“RINS
“4SKBIT
TVRK
MVEST
4VRTN
“MAACPA
11
1167
14

44K
Yy
M4K
M40
140K
JEXPAT
JOPY
NyOPR2
NOP3
NTFLG
IXTSTY
UFLCHL
JFLCH?2
UFLCH3
DFLCHY
OFLCHS
JFLCHE
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J2w? w7704
CALQ 7701
CaL A7722
Jsv 71 n7703
JSv72 A7704

1S»73 A7705



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






11.

ot

FLOW CHARTS

- - ———
_[ LOCATION 22 —l

( START )

[ PuncH LeaDER |

Q HALT )

CLEAR ERROR
TABLES ; BUFFERS

SETUP PI ROUTINE
IN  LOCATIONS
O THRU 6

LOCATION 26
RESTART
PROGRAM  HERE

—
LOCATION 70
SEQUEN

SETCLK )

RETURN FROM sac@

INHIBIT  INST. TE@

ENABLE PROGRAM
INTERRUPT

ADD RANDOM
PAIRS TEST

MEMORY TEST )

BEGIN THE
INSTRUCTION TEST

Generalized Flow of PDP-9 Basic Exerciser

161 ' *



!

TEST CLEAR AC WITH
IOT 700X10 (MB14)

:

TEST DBR J

ITEST OPERATE GROUPI

ADD RANOOM
PAIRS  TEST

| Test aooer

TEST LAC |

I A

TEST AND |

TEST ADD |

i

L

TEST SAD

]

I

L

TEST DZM

TEST DAC |

TEST 1Sz

r TEST JMP

]

L.
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'}

g

[ rest ca

|

TIREER

'

l TEST XCT

'

I TEST XCT JMS

A

'

TEST FALSE
AUTO-INDEXING

'?EST LAC lNDIRECTI

. 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)
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C

RELOCATE

M

J

)

TURN OFF PROGRAM
INTERRUPT
T N XOR 010000
INSTRUCTI
STRUCTION TO  ADDRESS
 /
< <

DAC INTO
CORRESPONDING  ADR.
IN OPPOSITE 4K FIELD,

MOVE CONSTANT
TABLES

FOR INHIBIT

Ty

INCREMENT
PASS COUNT

l PRINT "COMPLETE"

CHECK

HI 4K

IFIN LO OR

HIl

AUTO-START
SEQUEN IN HI

AT
4K

Program Relocation Routine
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[ ~ne BELL |

'

AUTO-START AT
SEQUEN IN LO 4K




—— o— — -

ENTER SRVINT FROM
LOCATION 6. PI IS OFF :
, C SRVINT )

- - CLOCK FLAG
CLOCK
INTERRUPT
BIT O OF ERROR  HALT )
{7 /0 STATUS
NO CHECK
FOR DONE
PRINTING
TTY
INTERRUPT
PR'NT llRll OR MP”
NO TAPE
RETURN FROM
PRINTR OR P
 J
READER
# INTERRUPT
PUNCH
INTERRUPT Y
(e ) (ExiT FroM G0 PUNCH)

i 4
C CLKINT ) ( READA )

Interrupt Service Routine
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T camio
AT THIS PIONT

( cknr ) '

’ CLOCK

RAN 1/2 MORE
SECONDS

LTURN OFF cn.ocxj

-

TAGGED  CLKSET
ON LISTING

GENERATE  NEW
RANDOM  VALUE

CLEAR AC BITS
0 70 8 SO VALUE
IS >9 SECONDS

'

COMPLEMENT AC
& DAC INTO LOC. 7

[ TuRN cLock 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 TTY (TLS)]

L RTNIT )

Service TTY Interrupt
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[

C enstar ) ( o PuneH )
!

CLEAR TTY FLAG;
MASK ACS 788

RETURN FROM
GO PUNCH

ERROR HALT

( 60 PUNCH )
(BLANK FRAME)

RETURN FROM
GO  PUNCH

[cLear punch FLaG) v

LOOK
FOR 8 BLANK
FRAMES

( mnrr ) { e )

GENERATE _ NUMERIC
(——/ CHARACTER

SELECT READER &
PUNCH TO INITIATE
SEQUENCE C GO PUNCH ) lT

& : RETURN FROM
GO  PUNCH

GENERATE ALPHABET
CHARACTER A
y
FETCH SPACE
( GO PUNCH ) (240 ASCII)

)\ C GO PUNCH )
RETURN FROM
GO  PUNCH

RETURN FROM
GO PUNCH

FETCH SPACE
(240 ASCII)

. J

tssr AC TO ALL ONEsI A

ATTEMPT TO CLEAR
AC WITH 700010
(MB14)

{ . J

Punch Routine
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READER HAS BEEN]
VIOUSLY SELECTED|

( s punch )
I

PUNCH C (AC)
WITH PSA

INCREMENT
COUNT A BY ¢

DOES

READ A

C

(FULL SPEED)

CLEAR READER FLAGI

FETCH CHARACTER
FROM READER BUFFER

)

[store N TTBUFA |

C

suB 1

)

SUBTRACT 1
FROM COUNT A

| cLear cownt 8 |

SELECT READER
(RSA)

NOTE:

D)

RTNIT

INCREMENT
COUNT B BY 1

‘

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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( raos )

LEAR READER FLch

NO
_

RTNIT

)

FETCH CHARACTER
FROM READER BUFFER

FTORE IN TTBUFAI

Read full speed ACS7 A1
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( RTNIT j
Y

RESTORE  LINK
(BIT O OF RJUMP)

‘

RESTORE AC
(LAC  SAVAC)

'

ENABLE  PROGRAM
INTERRUPT

‘

JMP  INDIRECT

ON_ C(RJMP)

y

EXIT TO
NSTRUCTION  TEST,

171

( serry )

CLEAR PUNCH
8 TTY FLAGS

TRANSFER CONTENTS
OF TTBUFA (DATA
READ) TO TTBUFB

(FOR  PRINTING)

(. tvaw )

READER FLAG
SHOULD ~ ALREADY
BE CLEAR




