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ABSTRACT 

The PDP-15 Basic Exerciser is designed to exercise the CP, core memory 
and models 33 or 35 teleprinters with the program interrupt facility 
enabled. The program will also test the real time clock, high speed 
reader and high speed punch, if these options are present on the PDP-15 
being used. The operator must specify the I/O configuration with the 
A C switches as described in section 5.1 • 

The Basic Exerciser consists of a condensed version of the PDP-15 
Instruction Tests. These tests run continuously, and are interrupted at 
a device rate by the I/O device (s). The real time clock, if used, will 
interrupt and suspend all operations at random time intervals. The 
instruction test or I/O device resumes operation after the clock interrupt 
has been serviced. 

Ten A C S functions (described in sect. 5.1) are provided to enable the 
operator to (1) inhibit the instruction and memory tests and run the I/O 
device (s) alone; (2) inhibit program interrupts and run the instruction 
tests alone; {3) loop continuously on the adder test; (4) inhibit 
program relocation; (5) inhibit the real time clock, but continue testing 
with program interrupt and all other devices enabled; (6) run the instruction 
tests and the clock and punch with the read and print sequence inhibited; 
(7) run the reader, real time clock and instruction tests with the punch 
and Teletype inhibited; (8) run the read and print sequence, real time 
clock, instruction tests with the punch inhibited; (9) run the Teletype and 
instruction tests with the punch and reader inhibited. Items 6, 7 and 8 
above, are applicable only when the high speed reader and punch option 
is installed. 

REQUIREMENTS 

Equipment 

A PDP-15 with at least 8K of core memory. 

The program requires the entire 8K of core memory to perform all tests. 
The program initially resides in memory locations 00000 to 7757 (octal). 
When the program is relocated to the high order 4K field, it occupies 
locations 10022 to 1n57 (octal). 

LOADING PROCEDURE 

The tape supplied is in the .ABS format. 
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a. Set the ADDRESS switches to 1 noo. 

b. Place all AC switches on a OJ the BANK MODE switch on. 

c. Place the tape in the reader. 

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

4. STARTING PROCEDURE 

4.1 Start i ng Addresses 

200, or 10200 if the program is currently in the upper 4K field. 

4.1 .1 Restarting Addresses 

32, or 10032 if the program is currently in the upper 4K field. 

4.2 Operator Action Without High Speed Reader and Punch 

a. Set the ADDRESS switches to 00200. 

b. Place ACS 9 on a 1 to indicate no high speed reader and punch. 

c. If a real time clock is not installed place ACS 5 on a 1 • 
Otherwise, leave on a O. 

d. Press I/O RESET, and then START. 

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

4.2.1 Operator Action With High Speed Reader and Punch 

a. Set the ADDRESS switches to 00200. 

b. Place all ACS on a O. 

c. If a real time clock is not installed place ACS 5 on a 1. 
Otherwise, leave on a O. 

d. Press I/O RESET, and then START. 

e. Approximately 3 1/2 feet of leader will be punched. This 
leader is blank except for one frame, which has all channels 
punched. 
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4.2.2 

5. 

5.1 

f. Place the punched frame directly over the high speed reader 
drive sprocket, and arrange the tape between the reader and 
punch for minimum binding. 

g. Press CONTINUE. 

h. The program will run until an error halt occurs, or manually 
stopped by the operator. 

Restarting Procedure 

a. Set the ADDRESS switches to 00032. 

b. Set ACS 5 and 9 according to the I/O configuration being 
used. Other AC switches may be set at this point. See 
section 5.1 • 

c. If the high speed reader and punch are used, make sure there 
is tape in the reader. The tape does not have to be blank 
leader wher'l restarting. 

d. Press I/O RESET, and then START. 

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

The program may also be restarted from 200, if new leader is desired. 

OPERATIONAL SWITCH SETTINGS 

The ACS functions provided are listed in section 5.1. 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 address 
32 (or 10032). The program may not acknowledge the new ACS settings 
if the above procedure is not followed. 

ACS Functions 

ACS 

o (1) 

(1 ) 

2 (1) 

Function 

Run only the I/O device (s). Program interrupt will 
be enabled. 

Inhibit the I/O device (s). Program interrupt is 
disabled. The real-time clock is on. The complete 
instruction test tAdll- be performed. 

Loop continuously on the "add random pairs" test. The 
I/O devices c.nd program interrupt will be enabled unless 
specified otherwise by an ACS. 
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5.1 Continued 

ACS 

4 (1) 

5 (1) 

6 (1)* 

7 (1)* 

8 (1)* 

9 (1) 

(0) 

Function 

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 
instruction tests. 

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

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 otherwise specified. 

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. 

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. 

No high speed reader and punch installed. 

The high speed reader and punch option is present. 

With ACS 9 on a 1 switches 6, 7 and 8 are ignored. 

If the reader and punch option is installed, the I/O devices may be 
controlled with several combinations of ACS 6, 8 and 8. If ACS 7 and 8 
are set to ones, the reader will run continuously, as if ACS 7 only were 
on a 1. If ACS 6 and 7 or 6 and 8 are set to ones, all devices will be 
inhibited. Program interrupt and the real time clock (if installed) will be 
enabled unless otherwise specified. 

* Applies only if the high speed reader/punch option is installed. 
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5.2 

5.2.1 

Subroutine Abstracts 

The PDP-15 Basic Exerciser may be the thought of as three separate 
programs, i.e., the instruction tests; control of the I/O device (s), 
and operation of the real time clock if installed. The instruction 
tests wi II be interrupted by the I/O device (s) at the device rate. 
The real time clock will randomly interrupt any of the above operations 
at a rate determined by the program. After each clock interrupt, the 
clock is re-initialized with a new number obtained by a random number 
generator. The clock interrupts take first priority, followed by the 
Teletype, reader and punch. 

Instruction 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 anyone 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 resu Its after an addition, the link is tested during overflow 
and no overflow conditions. 

The second method, the "Add Random Pairs II test, tests the adder using 
one pair of random numbers (A and B) and their l'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 it is a 1, a 1 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) 
A+B 
B-A 
A-B 

SUMNEG 
SUMPOS 
BMASUM 
AMBSUM 

The values of A, -A, Band -B plus their sums are used to test the 
combinations of ADD's shown below. 

ADD 

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



5.2.1 Continued 

ADD SUM SHOULD EQUAL 

(A + B) - A 
(B - A) - B 
(-A-B) + A 
(A - B) + B 
777777 + A 
A + B - A 
A+B-A-A 
A+B-A-A-B 
A+B-A-A-B-B 
A+B-A-A-B-B+A 
A+B-A-A-B-B+A+A 
A+B-A-A-B-B+A+A+B 

BPOS 
ANEG 
BNEG 
APOS 
APOS 
BPOS 
BMASUM 
ANEG 
SUMNEG 
BNEG 
AMBSUM 
APOS 

(B) 
(-A) 
(-B) 
(A) 

(B - A) 

(-A -B) 

(-B + A) 

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 liB II before repeating. 

Immediately following the second pass, one random number and its 1 s 
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 O's except for bit o. If the ADD is 
successful, the program continues testing all other bit positions in the 
same manner. 

Example: (Bit 0 altered) 

The sum equals the altered bit position. 

After completing the adder tests, the remaining memory reference instructions 
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5.2.1 

5.2.2 

Continued 

are tested and the program relocates the entire Basic Exerciser to the 
opposite 4K field. All memory reference instructions and memory 
locations used for testing are adjusted accordinly. All locations within 
the program whi ch reference any memory location between 0 and 21 
are not adjusted. These locations are used during program interrupts, 
auto-indexing 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 auto
matically restarted at location 112 (or 10112). This location is tagged 
SEQUEN. The operator is able to determine the location of the program 
by observing the PC. 

The Teletype BELL will ring once for each completed pass of the program. 
One pass is defined 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 on a 1}, 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} and ACS 1 are on a 1. 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. 

Punch, Read, Print Sequence 

This section applies only to those PDP-15's with the high speed reader 
and punch option installed. The instruction tests will be interrupted, 
at a device rate, by the punch, reader, or Teletype. The data punched 
consists of the a Iphabet characters, followed by numbers 0 through 9, 
with a space character being punched between each letter or numeral 
character. The reader wit] read the tape at punch speed, storing away 
any punched character. Frames of all O's 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 transferred 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 contents of rrBUFB 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. 

ABC DE F G HI J K L M NO P Q R STU VW X Y Z 1J 123456789 
ABC D E F G HI J K L M NO P Q R STU VW X Y Z 1J 123456789 
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5.2.3 

5.2.4 

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 character. 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, appro);imately every fourteenth group, to enable the 
slack between reader and punch to remain constant. 

Use of the Real Time Clock 

This section applies only to those PDP-15 Is with the real time clock option 
installed. 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. Immediately after the clock interrupt is 
granted, 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 32 
with ACS 5 on a 1. 

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 interrupt occurs. The contents of the AC are stored 
in the location tagged SAVAC. The contents of the link and PC are 
stored in the location tagged RJMP. The program then enters a routine 
which determines which of the four devices interrupted the program. This 
routine is tagged SRVINT. SRVINT will test for device flags in the 
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5.3 

6. 

6.1 

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 servicing the proper device, a routine is entered 
which will restore the contents of the link and AC at the time of the 
program interrupt. The routine is tagged RTNIT. RTNIT first restores 
the AC (from SAVAC)i restores the link (by testing bit 0 of RJMP); 
enable program interrupti and then returns to the instruction test by a 
JMP indirect on the contents of RJMP. 

The operator may disable program interrupts by restarting from location 32 
with ACS 1 on a 1 • 

Program and Operator Action 

See Sections 4.2 and 5.2. 

ERRORS 

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, any 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. 

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. 

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

Tag 

SAVAC 
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Function 

Saves contents of AC after a program interrupt. 

Saves contents of PC and link after a program 
interrupt. 



6.1 Continued 

WORK 

GOPNCH 

SETCLK 

CLKSET 

TTOUT 

TTIN 

TTBUFA 

TTBUFB 

STORE 

SETTY 

GENRAN 

RANGEN 

Function 

Bit 1 if set indicates TTY is in use. 

Contains contents of PC at exit from 
punch routine. 

Routine which sets a random value in 
clock register 7 when program interrupt 
is disabled. 

Same function as SETCLK, but is used only 
after a clock interrupt. 

Location pointer for TTBUFB when printing. 

Location pointer for TTBUFA when reading 
with a high speed reader. 

Storage buffer for characters read with a high 
speed reader. 

Storage for characters to be printed. Contents 
should equal TTBUFA. 

Contains character punched. 

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

Random number generator used when PI is 
disabled. 

Same as GENRAN, but used only after an 
interrupt. 

When using the teleprinter alone (ACS 9 on a 1) the characters printed are 
generated by the routine tagged PNXT on the program listing. After 
generating one character, the routine will either immediately print it 
(ACS 9 on a 1), or punch it with the high speed punch (ACS 9 on a 0). 

When operating with the high speed reader and punch (ACS 9 on a 0) 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 
character (240) is punched between all alphabet and number characters. 
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6.2 

When data is incorrectly printed, stop the program during print-out. 
This will enable TTBUFA and TTBUFB to be examined before the contents 
of either are changed. The contents of TTBUFA will be changed as 
soon as reading begins. 

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 location taq9'~d TTBUFA. The characters 
being printed are stored in a 52-word buffer beginning at location 
tagged TTBUFB. If the program was stopped during printing, these two 

buffers shou Id contain 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 tele
printer may be at fau It. 

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. 

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 location of the test to be looped. Restart the program at 
location 32, 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 anyone instruction may be looped by 
placing a 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 32, or at the beginning of the test to be looped. 

Looping on Add Random Pairs 

The complete series of tests may be looped by restarting from location 32 
with ACS 2 on a 1. 
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7. 

8. 

8.1 

9. 

10. 

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 32, or AMBPBT. 

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 
lip NO TAPE" will be printed. The program continues on in sequence 
after either print-out. 

OPERATING RESTRICTIONS 

All MAINDEC diagnostics which apply to the PDP-15 configuration being 
used should be run before attempting to run this program. 

MISCELLANEOUS 

Execution Ti me 

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

PROGRAM DESCRIPTION 

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

During normal operation, i.e., with ACS 5 and 9 set for the I/O 
configuration in use, and all other ACS on a 0, the program will exercise 
the I/O device (s) and program interrupt while the instruction test portion 
is running. The PC indicators will change according to the portion of the 
instruction test being executed. 

When the I/O device (s) is operated with the instruction test inhibited 
(ACS 0 on a 1) the MI will indicate a constant 600150. (JMP 151) • On 
the listing this is written as JMP •• at location 151. Program interrupt 
is enabled at location 15;0, and all device interrupts will occur immediately 
after the execution of the JMP instruction. The interrupts are handled in 
the same manner as if the instruction test were operating; the only difference 
being that the interrupt service routine (RTNIT) always returns to location 
150 after reinitiating the device which caused the interrupt, instead of 
returning to the instruction test. 

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

LISTINGS 
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-PAGE 1 BX8K 

IIOT OtF'I~ITIO~S 
I 
I 

10eJ001 C~ SF' = 70kHHH 
10lHH~4 CLOF':1~0004 
12121044 CI..ON:l1~0044 

I 
70121101 RSF'=1001~1 
112121102 RC'.700102 
7210112 RRB=700112 
12121104 RSA=7210104 
7021144 RS8=700144 

I 
7002211 ,",SP.700201 
,,,0202 PC'.720202 
'2121204 P5A.,0020. 
'021244 pSB;r100244 

I 
7,,2301 KSF':7"0301 
121121312 KRB=700312 

I 
100401 rSF':700401 
'210402 TC":100402 
7004216 TLS.700406 
'421030 IAC=,412!0J0 
7420321 SWHA.142030 

I 



'PAGE 2 8X8K 8x8K 

.TITLE 8x8K 
IPDP-iS BAStC rXERCIsER rOR 8K OR MORE 
I 
ICOPv~lG~T 1969, DIGITAL EQUIPMENT CORP •• MAYN~RDt ""ASS, 

,ABS 
I 

740000 NOP1=~OP 
140000 NOP2=NOP 
740000 NOP3=~OP 
14004O HAL,T'IoiLT 

I 
021022 .L.OC 22 

I 
00022 750004 BEGIN LAS 
00023 50734' ANO K3400 ICHECK rOR SWITC~ES 1,8 OR 9 
00024 '.0200 S~A 

0rl1025 6OOO32 JMP ,.5 
00026 107217 JMS PNI.EDR 
00027 101231 JMS PNMARK 
00030 101217 JMS PNL.EOR 
00031 740040 HAL.T 
00"32 14'520 Oi!M WORK4 
00"33 141334 O!M BREAI< 
00034 703302 CAP 
000~' 147'14 O~M WORI( 
00036 141001 OlM GOPNC~ 
00031 20670' LAC OATABL. 
~HJQl40 04'1352 oAe TTIN ISETUP POINTERS 
01041- 041351 OAC TTOUT 
210042 44'351 ISl TTOUT 
"""43 1613'1 D!M. TTOUT ICL.EAR tTY BIN 
ele •• 2£17351 LAC TTOUT 
01045 546105 SAD ENOBIN 
0004' 141000 SKP 
011047 600042 JMP .-5 
00"'0 206704 I.AC DATABL. IRESTORE POINTEJ:t 
"'051 1141351 OAe tTOUT 
81052 2"6~6e LAC ENOTBL. 
01053 0.,33' OAe WPCNT 
88054 771731 l.AW ·,,4, 
0805' 0.'21~ DAC CFtL.' 
00"5' 44133' tSl woeNT 
00051 16733' 02M. WDCNT IC~EAR ERROR TABL.E 
000621 4.,213 IS! CRLtf' 
00061 6210056 JMP •• ~ 

,EJECT 



PAG~3 8X81< 8x81< 

00062 '0210212 lor IPI erF 
~0P'63 75210214 LAS 
"0"'64 507425 AND 1<400 
00065 '41200 SNA 
00e66 600076 JMP TEI..LY INO TTY 
00067 207302 LAC I(JMP IJMP [646.3 
00070 041002 oAe GOPNC~·l 
P1fJ071 760377 I,.Aw ~77 
210072 700406 TLS ISET FLAG 
002173 201245 LAC TLssr .. 6 
00014 046567 OAC RTNIT-3 
002175 6001217 JMP SEaUEN",3 
0012'16 "00104 TEl.lY RSA IINITIAI,.IlE READER, PU'CH 
[110071 "0021' LAS 
001021 '014f7 AND K3K 
QH~101 141200 SNA lIP ACS 7 OR 8 A 1. DON'T PU~C~ 

018102 1180204 PSA 
018113 206656 l.AC [645·1 
001O4 04656' OAe RTNtT-3 
00105 206406 LAC TAORAN*2 INOP 
"0106 047002 OAC GOPNCH*l 
2101£17 200147 L.AC INITPI IINIT!'l = PNsTRT 
00110 04,o01 OAC GOIDNCH 
00111 04752' OAe RJMP I(RJMP) • PNSTRT 
00112 201501 SEQUEN LAC KSI<P IRESTORE AOD~ESS 1 (SI(P) 

00113 040001 CAe 1 
018114 206526 LAC SAV3 IRES TORE ADDRESS 3 
210115 040003 DAC :5 
00116 207535 LAC SAV4 IRES TORE ADDRESS 4 
0011' 0400"'4 OAC 4 
00120 206'27 L.AC SAV5 IRES TORE ACDRESS 5 
00121 040805 OAC 5 
01122 2065:51 LAC SAV6 IRES TORE ADDRESS 6 
211123 040006 DAC 6 
00124 207'33 LAC I<HAL.T IRESTORE ADDRESS 2 (~ALT) 

00125 04'002 OAe 2 
01126 040021 OAe 21 
"1121 4.7521 IS! WORK4 IPASS COUNTER 
01130 750004 L.AS 
01131 '1'431 AND 1<101< 
01132 741281 SNA ICHECK ACS 5 POR IN~IBIT CLOCI( 
00133 106614 JMS SETCLK 
0""34 ,,0104 LAS 
210135 741111 SPA 
PtllJ136 60"150 JMP INHIT IINHIBIT INST. TEST 
011137 740010 RAL. 
001421 740100 SMA ICHECK rOR IN~lBIT PI 
00141 700042 ION IP I ON 
00142 750004 LAS 
210143 501343 AND K1~0'< 
00144 7402o" S!A ICIoI[OI< LOOP ON RANDO~ ADD 
00145 60241J JMP RANADO,-,2 IL.OOP 
00146 6180152 JMP IOTST"!2 

I 
00147 0RJ6?10 INITPI PNSTRT 



PAGE 4 BX8K 8X81( 

I 
II\~lHIT INSTRUCTION TEST 

001521 700042 P':I-It T tON 
00151 600151 J~p • l'lJAIT FOR PI 

I 
.EJECT 



?~152 
00153 
~e154 
~0155 
210156 
00157 

210160 
210161 
210162 
"0163 

01164 
"016' 
00166 
"0167 

001121 
210171 
00172 
210173 

8X8K 

106336 
106362 
750001 
100110 
740200 
'40040 

750001 
100210 
'4020121 
140040 

750001 
700J10 
14121200 
'.""40 

75121001 
71Ul010 
7.0200 
14004121 

00174 61l11l1201 

00200 
002021 6002122 

210201 
00202 
00293 
00204 
0120' 
012.216 
211221' 

021210 
08211 
08212 
08213 

750121. 
,.0010 
7."1IUJ 
600210 
70031' 
7.0110 
741141 

'."1'1 
60015. 
1"6336 
106362 

BX8K 

ITEST CL[A~ AC AT EVENT fIME 1 wtT~ ~B 14, 
I 

IOTST 

E24 
I 

E2' 
I 

E26 
I 

£27 
I 

I 

I 
I 

JMS GENRAN 
JMS CKNO 
CL,A:CMA 
700110 
SlA 
MAI.,T 

Cl.A!CMA 
7"0210 
SiA 
HAI.,T 

CI.,AtCMA 
,00310 
SlA 
HAI.,T 

CI.AfCMA 

'''''''10 S!A 
IoIAI.T 

JMP 201 

.L.Oe 2ee 
JMP BEGIN 

IGET NO. tOR LOOP 

lAC = 7777777 

lAC = " 
IERROR. Ae NOT 0 

lAC II 777777 

lAC = " 
IERROR. AC NOT 0 

lAC • 771777 

lAC • 0 
IERROR~ AC NOT 0 

lAC a 7777'17 

lAC • ° 
IERROR, AC NOT" 

ITtST tORS BIT" • 1 I' 'I ENABl.tO. 
I 

£2" 
I 

l.AS 
RAt. 
SPA 
JMP 
tOAS 
SMA 
!of A!. T 

lSi WORI(3 
JMP IOTST 
JMS GENRAN 
JMS CKNO 
.EJECT 

IPI INMISIT£O 

IERROR, pJ ENABLEO. BUT IORS-0 NOT SET 

ICHECK DONE LOO~ING 
Il.OOP 
IGET NO~ FOR NEXT TEST 



PAGE 6 8X81< 8x8K 

/TEST lOT 3344 (OBR), ~= 0 
/ 

~e214 144000 TSDBR eLL II.INK II el 
Z0215. 12121231 JMS 08RX 
~0216 141400 S~L 
ze21' 140040 (28 HAL.T IERROR. DBR rAILED. LINK ~OT ~ 

/ 
ITtST tOT 3344 (DBR), L. = 1 
I 

012.221 1440212 CL.LtCMI" IL II 1 
210221 1021231 JMS DBRX 
~0222 140400 SNL. 
021223 7421040 E29 !ofAL.T IERROR. DBR rAILED. L.INK NOT 1 

I 
ITEST tOT 3344 (DBR) • L. . " 
I 

01224 1540e0 CI.L.ICLoA lAC, L. • 0 
01225 100242 JMS OBRxx 
00226 740400 S~1.. 
"0227 '40040 £30 HALoT IERROR. OBR F'AtLFO, LINK NOT 1 

/ 
ITEST iOT 3344 (OBR) , L. • 1 
I 

00230 ,,4002 CLL1CML.tCL.A II.. • 1, AC ;I 0 
",231 1002'" JMS OBRxXX 
08232 1514"0 CL.AISll. 
01233 740040 £3~ WAI.T IERROR. OBR rAILEO~ lINK NOT" 
00234 447517 lSi WORK3 ICIo4£OI< DONE LOOPING 
0823' 681214 JMP TSDBR IL.OOP 
0en6 '0"25' JMP OPRAT 1ST ART INSTRUCTION TEST 

I 
01237 010100 OBRX I ILoEAV[ 1..1NI< AL.ONE 
0124e 783344 183344 IOBR 
012 .. 1 62"231 JMPe OBRX 

I 
00242 "0ee0" OBRXX " IIZ43 2002A2 \,AC OBRxx 
01244 34743' TAD 1(40010( IS£T L.INI< TO A ONE 
2J824' 040242 DAe OBRxx 
01246 '03344 '03344 IDBR 
211241 62fJ242 J~"' •• DBRXX 

I 
012521 0se0210 DBRXXX " m12!51 2002'S L.AC OBRXXX 
"252 ''''''11 AND M400K ICI..EAR ltNK 
00253 "'"2''' CAe OBRxxX 
211254 703344 103344 loaR 
00255 620250 JMPe DBRXXX 

,EJECT 



PACE' 7 8X8K 8X8K 

ITEST OPE:RATE GROUP 
I 

~0256 106336 OPRAT Jh4S GE~qUN IGET NO. ~aR LOO~ c\: T(ST 
00257 106362 JMS CK~O 

0026e! 177771 OPERAT LAW 17777 lAC = 777777 
I 

00261 '4112112121 SI<P ITEST SKP 
210262 14004121 (:32 WAI.T IERRORJ SKP F'AILED TO SKIP 

1 
ITEST CLA " SlA 

210263 '50000 CLA lAC • " 
1210264 ' .. 020121 SlA 
0026' 7412112140 E33 ~AI.T IERROR. CLA OR SlA rAI~ED TO SKIP 

I 
ITEST SMA 

00266 "O000 CL.A lAC • 121 
"0261 '4010" SMA 
"'0270 741"00 SI<P 
2'0271 '40040 £34 HALT IERROR, SAME SKIPPED 

I 
ITEST SPA 

00212 "0000 CLA 
"0273 741100 SPA 
00214 1400.0 [35 ~AL.T IERROR, SPA 'AllEO TO SKIP 

1 
ITEST SN4 

0021' ,,"0"0 CL.A 
00216 74120121 SNA 
"0217 7410"0 SKit 
1210300 140040 ·EJ6 HA",T IERROR, SNA SKiPpED 

I 
ITEST SlL " Cl.l. 

00301 744000 CL.L IL.INK • 121 
01302 141400 ell. 
021303 14"040 E37 HAI.T IERROR, SlL F'AllED TO SKIP OR 

iCLl rAILED TO CLEAR LINK 
I 
ITEST SNL 

0130. '44000 eLL. IL.INK • " 02130' '404"" SNL 
00306 141B0" steP 
00301 7400421 £38 .... L.T IERROR, SNL SKIpPEO 

,EJECT 



PAGE 8 8xeK 8XSK 

ITEST CLA eLL 
0121310 '54121021 CLA!CLL lAC, LINK ;: ~ 

210311 ?4"'2C'l~ StA 
~0312 140040 [39 ~ALT IERROR} AC NCT e 

I 
ITEST eLl CLl 

"0313 1540210 CI.AtCl..1.. lAC AND I.. INK = ~ 
"0314 '414021 Sll.. 
"0315 7.0040 (40 IofAI.T IERRORJ LINK NOT " 

I 
ITEST SKI' SPA 

1210316 750000 CI.A 
1210311 7411021 SI(PISPA 
00320 ,.121121.0 £41 Io4AL,T IERROR, SKP!SPA FAILED TO SKIP 

I. 
ITEST SKP SNA 

00321 "1/.1000 CL.A 
"0322 741200 SKPISNA 
00:523 141000 SI(P 
1211/.1324 14121041/.1 £42 ~AL.T IERROR' SKPISNA SKIPPED 

I 
ITEST SKP SZL 

01325 144000 CL.L. II.INK • 1 
"0326 141400 SKPtSlL. 
0":527 141/.1040 [43 HAI.T IERROR, SKPISil,. 'AIL,EO TO SKIP 

I 
ITEST SPA SNA 

"033rl1 ""0"0 CL.A 
00:531 141300 SPAISNA 
"0332 1410"0 SKP 
"0333 ·740040 £44 HAL,T IERROR, SPAfSNA SKIPPEO 

I 
ITEST SPA 12L 

00334 '54"00 eL.AteL!. ILINK ANO AC • ~ 
"0335 141'00 SPAISiL. 
m0336 74"040 £45 HALT IERROR, SPAIS~L rAILED TO SKIP 

I 
ITEST SNA S~L, 

01S:!' ',4B0e CL.A1CLL. ILINK AND AC • 21 
01340 14S,600 SNAIS~L. 

) 01141 '4101e steP 
"0342 740040 [46 HA'-T IERROR; SNAtSiL SKII'PEO 

I 
'TEST SNA, SPA, 51(P, SiL 

01343 754000 CL.AICLL. lAC AND LINK c e 
00:544 141700 SI<PtSPAISZ,,-ISNA 
00345 141000 SI(P IERROR. SNAtSPA!SKPtStL SKIPPED 
00~46 740040 £47 IoIAI..T 

.EJECT 



"'0347 
210352' 
2121351 

021352 
2121353 
2121354 
00355 

00356 
01tJ357 
003621 

00361 
210362 
021363 

210:564 
0"365 
00366 
021361 
00310 

00311 
"0312 
00373 
21e374 
Ql1tJ37' 

00316 
00371 
,,0.,0 
210401 
el04212 

00403 
I?.trIJ.04 
ell40S 
210406 
2104217 
00410 

8X8K 

75210210 
74f!Je~ 
140040 

7S4~012l 
14el5210 
7410021 
7400.H' 

154000 
140600 
1402140 

7542100 
740100 
'4"040 

7440210 
740002 
'141400 
141e0e 
74""421 

74402121 
141e,,! 
7442108 
741400 
740041 

744eel 
7.0"02 
740,e2 
141400 
741'41 

74402121 
7."fUJi 
'144002 
741400 
741""" 1401tJ40 

B)(81< 

ITEST SMA SlA 
CI.A 

(48 
I 

SMA:SlA 
~AL," 

ITEST SMA SNL 
CL,AtCl.l 
SMAISNI.. 

[49 
I 

SI<F' 
~AL.T 

ITEST SlA SNL 
CI.AteLL 

['0 
I 

SlA!SNL 
!ofAI.T 

ITEST SMA SlA SNL 

£51 
I 
ITEST 

(52 

I. 
ITEST 

[53 
I 
ITEST 

£54 
I 
ITEST 

E55 

CI.AteLL 
SMAISlAtSNI.. 
,..AL.T 

CML. "" 
eLL. 
CMI. 
S!L. 
sKP 
HALT 

eLI.. 
eLL. 
eML. 
eLL 
S!L. 
HALT 

CHI. 
CLt. 
CML. 
CMI. 
SfL. 
HAI.T 

S!1. 

eL.L. CMI.. 
eLI. 
CML 
CLL.ICML. 
Sl~ 
SKP 
~AL.T 
.EJECT 

11..1Ni( AND AC • 0 

IE~RORJ SMA!SNI. SKIPpEC 

IERROR. SlAISNI. SKIPPED 

IERROR, SMAtSlA!SNL rAILED TO SKIP 

Ii-%NK • 11 
ILINK • 1 

IERROR, SlL. SKIPPED OR 
ICMI. PAlLED TO SET L.INK 

IL.INI< " 0 
IL!NK • 1. 
Ii-INK • " 
IERROR. C~1. rAILEO TO CLEAR LINK 

II.INI< • " 
II.INt( • 1 
II.INt( II e 
IERROR, eM!. 'AILEO To SET I..INK 

II.INK ;: 1 
Ii-INK;; 1 
ILINK a 1 

IERRORJ CLL!CMl rAILED TO SET I..INK 



PAGE 1~ 8)(8K aXBK 

ITEST eLL. CML 
00411 744000 eL.L. ILINK = 21 
~0412 742100.2 CML IL.INK = 1 
00413 144000 CL.L ILIN\( = ? 
00414 744002 CL.L.:CML ILINK = 1 
021415 7414Z0 Sf\.. 
00416 741000 SI(P 
210417 740040 E56 ~A.L.T IERROR. CLL. I eM\.. FAILEO TO SET Ll~K 

1 
ITEST SKP SlL 

00420 7440e0 eL.L. ILINK • r 
00421 741400 SI(PISlL 
00422 740040 [51 MAL,T IERROR, SKP1SlL rAILED TO SKIP 

I 
ITEST SiLo SNA 

0"423 75"~00 CI.. lAC • '" 
00424 '44002 CI.L.!CML. IL.INK = 1 
IUJ425 '41600 SlL.ISNA 
0"426 741000 SKP 
00'21 740040 £58 MAI.T IERROR. SZL.ISNA SKIPPED 

I 
ITEST SiL SPA 

00430 "0000 eLA lAC • 0 
00431 '144002 CL.L.1CML. IL.INK • 1 00432 741500 S!L.ISPA 
00433 741001 SI(P 
"0434 74""411 £59 IoIAI.T IERRORJ SlL.ISPA SKIPPED 

I 
ITEST eL.A eL.L. CML 

00435 7540"2 CI.AICL.L.tCMI. lAC • 0, LINK • 1 01436 '1414"0 S~I. 
210437 741000 SKP 
210440 740140 £621 IotALT IERROR. L.INK NOT 1 

I. 
ITEST CL.A CL.L CML 

00441 '1,4002 CLAICL.L.!CMI. lAC. 0, L.INK • 1 
00442 74020. Sf. 
00443 740140 E6S, HAI.T IERROR. AC NOT 21 

I 
I'EST SNL. Sf A 

00444 754002 CI.AICI.L.!CML. lAC a 0, LINK. l 
00445 7406"" SNI.IS!A 
00446 74210421 [62 HAL.T IERROR. SNL.fSlA F'AtL.EC TO SKIP 

I 
ITEST SNL. SMA 

210447 '540212 Ct,.A1CLl.!CML. lAC. 0, LINK ~ 1 
0045121 741215021 SNL.ISMA 
021451 7.0040 (63 ~AI.T IER~ORJ SNLISMA rAIL.FO TO SlOP 

,EJECT 



QlfJ452 
210453 
"'0454 

PlZ455 
021456 
0214" 
00460 
00461 
00462 

Z0~6J 
210464 
210465 
00466 
~21461 

00"0 
210471 
210412 
021473 

004'4 
0214" 
210476 
00477 
021'021 
~"501 

8XBK 

7541lJ~2 
14071lJ1Z' 
74004V!l 

7500V!l0 
740001 
15210210 
14122121 
7'1000 
7402140 

1500210 
14021211 
,_112121 
'41000 
74210421 

'50000 
'4f1001 
741200 
'40040 

"0212121 
1421001 
'4021211 
741200 
14101nl 
,.00421 

75eeel 
'41200 
1402140 

8x8K 

ITE5T SNL SlA SMA 
CLA!CLI.!CML 

E64 
I 
ITE5T 

E65 
I 
ITEST 

E66 

I 

SNI.!SlA!SMA 
~AI.T 

CMA CLA 
CL4 
C~A 

Ct. A 
SNA 
SKI' 
HALT 

eM. SPA 
CL.A 
CMA 
SPA 
SI<P 
~At.T 

ITEST CMA SNA 
CL.A 
CMA 
SNA 

E61 441.' 

I 
ITEST eM4 

CI.A 
CMA 
Cf'4A 
SNA 
SI<P 

[68 104 A I. 1 

I 
ITfST CLA eMA 

CLAICMA 
SNA 

£69 ~ALT 

,EJECT 

lAC. 0, LI~~ = 1 

lAC • 0 
lAC I: ONES 

lAC • " 
lAC • ONES 

IERROR. SPA SKIPpEO OR 
leMA rAll.EO TO srT AC SIT 0 

lAC • 21 
lAC • ONES 

IERROR, SNA rAILEO T~ SKIP 
lOR eMA rAILED Tr. SET ANY AC 8IT 

lAC • " 
lAC • ONES 
lAC • 21 

IERROR) eMA rAILED Tr 
ICOMPLEMENT AC TO 0 

lAC • ONES 

IERROR. CLA!CMA rAILrD TO 
ISET ANY AC BIT 



PAGE 12 8X8K ex8K 

ITE:ST SZA 
~e505 75012101 CL.A!C"fA lAC = ONES 
012151216 740200 SlA 
00507 7410210 51(P 
00510 7412104121 [70 HALT IERRORJ Si!A SKIppED 

I 
ITEST SMA 

1?J0511 750001 CLAtCMA lAC • ONES 
021512 7412111210 SMA 
00513 1402140 E71 ~AL.T IERRQR; SMA rAilED TC SKIP 

I 
ITEST SKP SPA 

00514 '500211 CL.A!CMA lAC ;: ONES 
021515 74111210 SKPISPA 
1210516 '4101210 SKP 
0051' '40040 £72 HAI.1 IERROR, SKPtSPA SKIPPEO 

I 
ITEST SKP SNA 

ClJ0520 750001 CL.A!C~A lAC • ONes 
"0521 1412021 SKP!SNA 
2121'22 742121421 E73 HAI.T IERRORJ SKP1SNA rAIL.EO TO SKIP 

I 
ITEST SPA SNA 

00523 752101211 CLA1CMA lAC • ONES 
01524 741300 SPAtSNA 
01525 7410211 SKP 
021526 7421040 [7' HAL.T IERROR. SPAISNA SKIPPEO 

I 
ITEST SKP SNA SPA 

021521 "40213 CLAICMAICL.L.ICML. lAC. ONES, L.INK , 1. 
01530 '417210 SNA!SPA1SKPISiL. 
00'31 141000 SKP 
01'32 '4111140 [1' ..,ALT IERROR. SKPISNAISPAIS!L. SKIPPED 

I 
ITEST SMAIS!A 

00533 ,,0011! CL.AICMA lAC • ONES 
005~. ,.8300 SMAIS!A 
1210'35 7421040 [16 HAL.T IERROR, SMAISZA rAILED TO SKIP 

I 
ITEst SMA SZA SNI. 

00'36 75.0913 CI.AICMAICL.L.ICML lAC, ONE, L.!NK • 1 
00537 ,.0700 SMAIS~A1SNL. 
210540 140040 [71 ~AI.T IERROR. SMA1S~A!SNL 

I 
ITeST NOP 

""'41 750ells, CL.AICMA lAC • ONES 
01542 14212100 NOP 
O,,543 '1.0001 CMA lAC • eJ 

~0'44 740200 SlA 
021'45 140040 e:?6 HA\.T IERROR, NOP AI.T£~£D T~E AC 

I 
,EJECT 



PA'GC "13 axeK ax81< 

IT£ST NOP 
P!0546 150000 CL.A lAC • 0 
121121541 141210121121 NOP 
12!055~ 1402210 SiA 
~0551 '4012140 [79 HAI.T IERRORJ NOP srT A~ ~c elT 

I 
ITEST NOP 

00552 14401212 CLL..rCML ILINK = 1 
00553 7401211210 NOP 
"'0554 14042121 SNL. 
21121555 1412112140 Ese HAL.T 'ERROR' NOP CL.Eu~ED T'-1E L I ~K 

I 
ITEST NOP 

121121556 744012121 CL.1. ILINK = 2! 
em5S7 140000 NOP 
01560 141400 SiL. 
1210561 '40040 E81 HA!.T IERROR, NOP SET THE Ll~1< 

I 
ITEST SlA CMA 

00562 15121000 Ct.A lAC • 121 
121121563 740201 slArCMA lAC • ONES 
0121564 1412104121 £82 HALT IERROR, SlA F'AllED TO SKIP 

I 
ITEST SZA CI.A 

00565 150001 CI.,AICMA lAC • ONES 
00566 15"2121121 SlAIC!.A lAC • 0 
00567 141000 SKP 
,,0'7" 14"114121 [83 HAL.T IERROR. SZA SKIPpED 

I 
ITEST Si!l CHL 

1211571 '4410. CL.L IL.INK , 0 
12105'2 '.14e2 SII.~CMl 
015'13 141048 E84 HAL.T IERROR. SZL. "AIlED TO SKIP 

I 
ITEST 5i!l Cll 

005'14 , •• 002 CLL.ICMI. ILJNK • 1 
12105'15 '.'.0e SlL.JCL.l 
1210516 '410ee SKI' 
00'." '.1148 [8' IotAL.T IERROR, Si!1.. SKlppEO 

I 
ITEST SKP Sil SPA LA Cll 

121061210 .,,4"03 CL.AICMArClI.JcML lAC' ONES, I..INI( • 1 
0061211 '555ee SKPISlLtSP.IC~"CLl lAC • 0, lINK II 0 
21121602 '·U000 SI<P 
00603 7.10421 £86 HALT IERROR. SKP1Sll.!spA SKl~P£D 

,EJECT 



PAGE 14 BxeK BXel( 

IT£ST SlA SNL C""A CL.L 
00604 154e1212 CLA!CLL!CML lAC: 0, LINK: 1 
el0605 7446~1 SlA!SNL!C"1'lCLL IAC=QNES, LINK =? 
00606 740040 E87 HALT I£~ROR. St.AlSNL rAILfD TO SKr-' 

I 
ITEST CLA SKP 

006rl11 150001 CLA:C~A lAC • ONES 
00610 1512112121 SI<P1CL.A lAC II 121 

00611 140000 NO!' 
00612 140200 SlA 
Ql0613 '4~040 (88 HALT IERROR, CLA rAIL(D TO CLEAR AC 

I 
ITEST 51<" CLA C""A 

00614 '50000 CLA lAC • " 00615 151001 SK"!CLAICMA lAC = ONES 
""616 ,.'HHUJ NOP 
00617 140001 eMA 
~0620 740200 SlA 
k!l0621 740"4" (89 ~ALT IERROR. CLA!CMA rAILED TO 

ICOMPLEMENT T~E AC 
I 
ITEST SKI' Cll CML 

00622 14"",UI eLL ILINK l; 21 
""623 74'fUJ2 SKPtClLIC"1l. II.!NK • 1 
eJ"624 14""00 NOP 

··9)il625 740400 SNL 
021626 140040 E90 HALT IERROR, CLl.1 CHL rALED TO SET THE LINK 

I 
ITEST CMA SERIES 

00627 1500"1 CL.AtCMA lAC • ONES 
00630 ,.0101 CMA lAC • 0 
01631 . '.,1111 eM' iAe • ONES 
""'32 '.,IIU, eM' lAC • " 01633 1411811" eMA lAC • ONES 
"'634 7.0001 CMA lAC 

• 121 01635 '40200 51' 
12!0636 ' .. 004e £91 w'LT IERROR, AC NOT" eMA rAILED 

I 
ITEST OML. SERIES 

08631 '1.4882 CL.LtCML IL.INI< = 1 
ml640 ,.21802 CMI. IL.INK l; 0 
00641 740002 CML ILINK 1= 1 
1218642 140002 C~L IL.INI< • 0 
121"643 740"02 CML II.INK = 1 
00644 7421002 CML ILINK = 121 

21064' 741400 sz\. 
""646 7400421 [92 HALT IERROR, LINK NOT 21 C~L rAILEM 

I 
~0641 441511 ISl \rJORK3 ICHECK DeNt lOOPI\G 
00650 600260 J~p OPERA" Il.OO~ 

00651 106336 JMS GENRAN IGET NO. FOR ~lxT ~OO? 
e'0652 106362 J~S CKNO 

.£JECT 



~.t;~5 axel( Bx8K 

I 
11E5T RAR S£RIE5 AND l.INK 

00653 '540~2 RTAT CL.A:ClLtC~L lAC = e, LINI< = 1 
210654 740020 RAR 
~0655 740020 RAR 
00656 740020 RAR 
00657 740020 RAR 
210660 7 .. 0020 RAR 
00661 '40020 RAR 
00662 140020 RAR 
k'J0663 1400221 RAR 
021664 '400221 RAR 
00665 740020 RAR 
00666 740020 RAR 
"066"1 740020 FUR 
00610 '40020 RAR 
00671 740020 RAR 
00672 740020 RAR 
09613 740020 RAA 
006,4 '40020 RAR 
00675 740020 RAR 
00616 141600 SNA:Sll. 
00677 740040 £12.3 H"I.T IERROR' AC BIT 11 NOT 1, OR LINK. 1 

IArTER ROTATE S£RJES 
.EJECT 



PAGE 16 BX8K ax81< 

l'rEST RAL SERIES AND LINK 
001021 754002 CLA!CLL!CML lAC I 0, LINK II 1 
210701 7402110 RAL 
20'02 740010 RAI.. 
00103 740010 RAL 
00704 7402110 RAI. 
e0105 740010 RAI. 
00'06 1421010 RAL. 
00101 140010 RAL. 
211"10 '.21012' RAL. 
00711 14210121 RAL 
00712 ,.021U!l FUL. 
21"'13 740010 RAI. 
00114 7400121 RAL. 
2'11'115 7411'0121 RAL. 
00716 '.0010 RAL 
Cl!0111 140010 RAL. 
00122' 740eu!! RAL. 
0O'21 '421010 RAL 
00722 140010 RAI., 
210723 741600 5NA:Sll. 
00'24 140B40 E114 IofAL.T IERROR. AC BIT 0 NOT 1. OR L.INK • 1 

IArTER ROTATE SERIES 
I 
IT[5T RTL. SERIES AND L,INK 

2'0725 154011'2 CI.AtCL.L.!CML lAC. 0, L.INt( 
• 1 00'26 742010 RTL. 

210727 '420121 RTL. 
210130 742010 RTL 
00731 ,.2010 ~TL. 
00':52 142010 RT!. 
0"'33 1420121 RTL. 
2'1134 7420121 RTL. 
00'35 '42110 RT!. 
00'36 7422110 RTL. 
00731 141600 SNAtSlL. 
00'421 '4"0.0 E115 HALT IERROR. AC BIT 21 NOT 1. OR L.INK • 1 

)APTER ROTATE S[RlfS 
I 
ITEST RTR SERIES AND L.tNK 

021'41 "4002 CL.A!C!.L.tCMI. )AC • 0, L.INK .. 1 
00'42 '.2020 RTR 
0"'43 '.2020 RTR 
01'44 '42020 R"~ 
00'.5 '42020 RTR 
0"'46 '42020 RTR 
00'.' '42020 RTR 
0""0 '42020 RTR 
00751 '42020 RTR 
0"'52 "2020 RTR 
00'53 741600 SN4tSlL 
00'154 740040 E116 HAI,.T IERRORJ AC 8IT 11 NOT 1, CR Ll~K : 1 

IArTER ROTATE SERIES 
.EJECT 



P"A~17 aX81< Bx8K 

I~OP-15 BASIC EXERCIsER • TAPE 2 
I 
IRAR SERIES 

00155 154001 RTSS CL,ArCMA!CL.L. lAC = O~ES, LINK = 0 
00756 74002O RAR, RAR; ~AR; RAR 
01757 '740020 
01"6~ '140020 
0"761 74002" 
0"'62 74002121 RAR, FURl FUR; RAR 
00'63 140"221 
"""'164 740020 
021765 74"020 
""'66 74"0221 RAR. RARJ RAR. RAR 
0RJ'761 740020 
""'70 74"020 
""7.,1 74"'20 
"0172 7402121 RAR. RARJ RARJ RAR 
01713 740020 
"0774 7."020 
"21,.,5 7."021 
00116 740020 RAR. RAR 
"0171 7."0221 
01000 7421103 CMAICML lAC, 000""1. LINK. " 
01001 142,6el SNAlS~1. 
01~02 74021.0 £140 ..,ALT IERROR, AC BIT 17 NOT 1, OR LINK II " 

IAFTER ROTATE SERIES 
I 
I 
ITEST RAL. SERIES TtST 

01003 7,4001 CLAfCMAIC,-L lAC • ONES. L.INK ~ " 
0121214 740010 RAL. ~4LI RAL.. RAL 
02,tJ0' 14021121 
01006 7.0110 
010"., 74e010 
01010 14el10 RAL. RALJ RAL.I RAt. 
01"11 '."010 
01012 741011 
2)1113 '.'810 
0101. 74el11 RAL. R41.' RALJ RAI. 
01015 741111 
",,116 1411121 
01017 ,.,11' 
01020 ,4e"10 RAI.. RAI.' RAL.. RAL. 
01021 '41818 
01022 ,.02110 
01023 7."010 
01"24 740010 RAI.. R.I.' eML lAC. 377771, LINK : e 
01025 '.0110 
"1026 7400e2 
012127 7415021 SP.!S~L. 
010321 740040 (1 41 HAL.T IERRORJ AC BIT 0 NOT e, O~ Llt\K = ;A 

IArT(R ROTATE S(41ES 
,EJECT 
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ITEST RTL. SERIES 
01031 754~01 CL,A:CMA!CL.L. lAC :I ONES. I..INK • e 
e1032 142~10 RTLJ ~TL.I RTLi qTL. 
01033 742kae 
01~34 1422110 
01035 142010 
~1036 14~010 RTL: RTLJ RTLJ RTL 
01037 7420121 
01040 742010 
01041 742010 
01042 '42010 RTL.. CML. IL.INK = 0 
01043 1 40~"~2 
01044 741500 SPA!SlL 
01045 1421040 E142 ,·UL. T IERROR, AC BIT ~ NOT 0, OR LI~K :I " 

IAPTER ROTATE SERIES 
I 
ITEST RTR SERIES 

01046 154001 CL.A!CMAfCL.L. 14C • ONES. L.INK , " 
0104'1 142020 RTR, RTRJ ~TRJ RTR 
01050 7.202fJ 
02."51 742020 
01052 142020 
01053 142020 RTR. RTRJ RTRJ RTR 
01"J5" ,.2020 
1211055 142020 
01056 142020 
01051 14202Q1 RTR 
01060 140003 CMAICML 14C • 000001. LINK ~ 0 
01061 '141600 SNA:SlL 
01062 740~4" [143 H4l.T IERROR. AC 8tT 1'1 NOT 1. OR LINK :I 0 

IArTER ROTATE SERI£S 
.EJECT 
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I 
ITEST RAL.tSNA 

01063 754002 CLAtCLL!CML. lAC : ~, L.INK = 1 
01064 741210 RALtSNA 
Plle65 7412100 SKP 
01066 740040 E162 Io4AL.T IERROR; SNA SKIppED 

I 
ITEST RARtSNA 

~106' 154002 CI.AfCL.L.fCML. lAC. 0, LINK = 1 
~10'0 741222 RAR!SNA 
01011 741909 SKP 
01072 740940 £163 IoIA\.T IERRORJ SNA SKIppED 

I 
ITEST RTL"SNA 

~1013 754902 CLAtC\.LtCM\. lAC. 0, Lt~K D 1 
91014 1432121 RTLISNA 
01075 741000 SKP 
01076 142leMIJ £164 IoIALT IERROR, SNA SKIPpEO 

I 
ITEST RTRtSNA 

01071 754002 C\.AICLLrCMI. lAC. 0, LINK:: 1 
211100 '43220 RTRtSNA 
01101 141"021 SKP 
~1102 740040 £165 ~ALT IERROR. SNA SKIppEO 

I 
ITEST RAllSNA 

01103 154002 C\.AICL.L.tCML. lAC. 0, lINK • 1 
01104 "'40rl12e RAR lAC :: 400000 
01105 741210 SNAIRA\. 
01106 740040 E166 HAL.T IERROR. SNA rAILED TO SKIP 

I 
ITEST RARISNA 

01107 154002 CLAICLI.ICML, lAC. 0, LINK • 1 
01110 740010 RAL iAe • 000001 
01111 741220 SNA!RAR 
01112 '40040 E167 HAl..,. IERROR. SNA 'AILED TO SKIP 

.EJECT 
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ITEST RTLfSNA 
01113 '54002 Cl.A!CLL!CML lAC. 21, LINK = 1 
2'1114 742020 RTR lAC • 20~000 

~1115 743210 SNA:RTL 
01116 140040 E168 HALT IE~RuRJ SNA fAIleD TO SI(IP 

I 
ITEST RTRISNA 

01111 ".0rl12 ca. A ! eLL.! CML lAC c 21, LINK = 1 
21,,120 '.2010 RT\. 
01121 7.3220 S~AIRTR 
01122 ,.0040 E169 HAL.T IERROR, SNA rAILED TO SKIP 

I 
ITEST CLLISNAtRAR 

~1123 ,,4001 C\.AfCMA!CL.L. lAC. ONES, L.INK ., 0 
01124 751228 CI.AISNAZRAR 
01125 740140 E118 HAL.T IERRORJ SNA rAILEO TO SKIP 
01126 441517 IS! WORK3 ICHECK DONE LOOPl~G 
1211127 600653 JMP RTAT ILOOP 
01130 106336 JMS G£NRAN IGET NO ~OR NEXT L.OOP 
01131 106362 JMS CKNO 

I 
,EJECT 



IpAG~1 eXSK 8XSI( 

I 
ITEST LAW 760000 

01132 ·754000 TLAW CI.A!CL.L lAC = 0 
01133 1600"0 LAW 'H'H~0e lAC = 7f!"'0~HIj 
01134 140010 RAL lAC = 7400C11~ 
211135 7444021 SNL!CLL ILINK = 1 
~1136 740040 [206 !-fAI.T IERROR, AC NOT 0 NOT A 1, 

ILAW 76000e rAIlEO 
01131 142121121 RAL lAC a '00000 
01140 744400 SNL~CL.L. ILINI( : 1 
01141 1400.0 £207 HAI..T IERROR; AC 8tT 1 NOT It 1 

ILA~ 160000 fAIl(O 
01142 740010 RAI. lAC II 62100021 
01143 7444210 SNI.!CLL ILINK = 1 
01144 140"4~ £208 HALT IERROR. AC SfT 2 NOT A 1 

ILAW 76210021 rAILED 
01145 140010 RAL lAC • 42121000 
211146 7444210 SNLtCLL ILINK • 1 
01147 '4210421 £209 HALT IERROR. AC 8IT :5 NOT A 1 

ILAW 760000 rAllrO 
011521 74""10 RAj.. lAC • 000000 
01151 744400 SNLICLL ILINI< • 1 
01152 7400421 £210 HALT IERROR, AC BrT 4 NOT A 1 

it.AW 76021210 rAILED 
01153 740200 SlA iAC • 00212100 
01154 74021421 £2"1 ~At.T IERROR. AC BJTS 5.17 NOT " ILAW 760000 PAllED 

I 
ITEST LAW 760000, AC • ONES 

01155 7,42101 CLAICMAICI.L lAC. ONES, LINK II " 
211156 16002121 L.AW 00010 lAC • "6210210 
01157 7414218 S!L. 
l'J11612J 74IUJ.~ E2~2 HALT IERROR, L.INK NOT A e. L.AW SET LINK 
m1161 140010 FtAL lAC • 140000 
01162 '44400 SNL.ICLL IL!NK • 3. 
01163 14"040 £213 HALT iERROR, AC BIT" NOT A 1, 

ILAW 760",0 'AIl£O 
01164 '402110 RAL, IAe • '00000 
01165 144400 SNL.ICLL ILINK II: 1 
01166 7.,11., [2"4 HALT IERROR. AC erT 1 NOT A 1 

ILAW 160000 rAll£O 
I 

01161 740'10 RAL. iAC • 61J0000 
2!111rlJ 144400 SNL.ICLL. ILINI( r: 1 
211111 7.0040 E215 HAL.T IERROR, AC BIT 2 NOT A 1 

ILAW 16e00~ rAIlEO 
01172 7402110 RAL lAC • 40"'0"'0 
01173 1444r1!0 SNLICLL ILINK r: 1 
01174 '140040 e:2l6 HALT IERROR. AC BfT 3 ~OT A 1, L. A~' 76rH~~0 rAIlEc 
01115 1421012' RAt. lAC c 0000tl0 
~1116 '44400 SNl.tCI.L II-INK:: 1 
01177 140040 E217 HAI,.T IERROR; AC BIT 4 NOT A 1, ~Aw 7600212) F' A I L E f~ 
01200 7402rl10 S2A lAC I 00e'ee0 
01201 '4021421 E218 ~AL" IERROR; AC 8tT5 ?~1" 1\;0" e 

ILAW 760~0? FAILED 
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,EJECT 



PACe: 23 axel< axel< 

ITEST LAW 777777, AC::0, Lee 
~1202 154000 CL.A fC~Ll lAC • 0 
e'12'-" 3 177777 LAW 17777 lAC c 76Ci"2C1'~ 

1'!1204 '40"~1 eMA 
e'1205 7402021 SlA 
2'1206 140040 (219 HALT IERROR, AC NOT 0 

IL.AW 17777 rAILEr 
211207 '.140~ Silo lAC c 400760 
01210 '40040 E220 HAL.T ILINK NOT e 

I 
ITEST LAW 777777, ACe0, L=l 

~1211 154002 CL.A!CL.L!CML lAC - 0 
01212 777777 I.AW 17777 
01213 740001 C~A 

~1214 140200 SiA 
01215 140040 £221 HAL.T IERROR, L.INK NOT 0 
01216 740.0" SNL. 
01211 140040 £222 ~AI.T IERROR, L.INK NOT 0 

1 
ITEST LAW 777777, ACel, L. -0 

01220 754001 CL,AICMA!CLL lAC • " 
01221 771711 LAW 17777 
01222 740001 eMA 
01223 ' .. 0200 SlA 
01224 740040 E223 HAL,T IERROR, AC NOT " 
211225 '41400 Sil" lAC = 100760 
01226 740040 E224 HAL.T IERROR, LINK NOT 0 

.EJECT 



J 
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ITEST LA~ 717777, AC=l, L·1 
r1221 1540e3 CLA:CMA:CLI..:CM\" lAC I; 0 
Z1230 777117 LAW 17717 
"'1231 7.e001 eMA 
~1232 740200 SlA 
01233 740040 E225 HAL.,T IERROR, AC NtH r 
211234 74".00 SNL 
01235 74e0.0 £226 ... AI..T IERROR, L.INK NOr 1 
01236 447517 IS~ WORI(3 IC;.!ECI< DONI: LOOPI~G 

01237 601132 JMP TL.Aw ILOOP 
01240 106336 JMS GENRAN IGET ~Ot FOR NEXT LOOP 
211241 106362 JMS CKNO 

.EJECT 
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ITEST LAC 0'5 
I 

211242 75400e LACK CLA:CLl lAC = 0, LINK = r 
~1243 221'411 LAC K0 I el!HHJ 00 
01244 7402210 S~A 

012.' '4212140 E258 HAL,T IERROR. AC NOT (~ AF'TER LAC j.(t) 

01246 7.14210 SlL 
211241 740040 E259 HA\..T IE.RROFO LINK NOT" AF"TER LAC Kr 

I 
0125'" '5.002 CI.A!CLL!CML lAC. 0, LINK = 1 
01251 2rl1'411 L.AC K0 
01252 740200 SlA 
Pl1253 740040 (2621 ~AI..T IERRORI AC NOT 0 
211254 740400 SNL 
211255 740040 [261 HAL.T IERROR. L.INK NOT 1 AFTER LAC I<~ 

I 
01256 ,,4001 CI.AICfI1A!CL.L lAC. 1'5, LIN: " 
01251 2211411 \,.AC K2I 
211260 740200 SlA 
01261 142104'" E262 HAL.T IERRnR. AC NOT ? ArTER LAC 1(0 
211262 74140e SiL. 
01263 74"0." £263 HAI.T IERROR, LINK NOT e AF'TER LAC K0 

I 
01264 754"'213 CL.A!CMA!CI.L.:CML lAC = 1'5, LINK = 1 
211265 207411 L.AC 1<0 
01266 '4020" SlA 
0126' 7421041 (264 HAI.,T IERROR. AC NOT PI 
01271 74rlJ4"0 5NL 
01271 '4"".21 £265 IoIALT IERROR, LINK NOT 1 

I 
IT£ST LAC l'S 
I 

01272 754"'''' CI.AfCI.L lAC. rlJ, I.!NK • P 
01213 207454 L.AC 1(75 1717777 
21274 7.2121211 eMA 
21127' ,.020" S!A 
01276 '.210.9 £266 HAL.T IERROR, AC NOT 0 LAC K1S F'AILEO 
01277 7.1411 Silo 
eiSIJI "".1 £267 WAL.T IERROR, LINt( NOT " A'TER L.AC K7S 

I 
013e1 "'012 CI.A:CL.LfCML. lAC :I ", LINK 

• 1 01312 2874" LAC 1<15 
21,.313 '.21101 eMA 
211304 '402110 S~A 
211~05 74""40 (268 ~AL.T IERROR, AC NOT " 
t'!13e6 '.14021 SNI. 
013'" '40040 £269 HAL.T IERROR, L.INK NOT 1 AF"TER L.AC K7S 

,EJECT 
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01310 "4001 CI.A!Ct04A!CLL lAC. 1'5, LINK • ~ 

01311 207454 ~AC 1'75 
l'I1:512 7~0001 C"1A 
01313 74020e StA 
~1314 14021421 E2721 ~A~T IERROR, AC NOT e. L.AC K7S FAILED 
0131; 741400 SiLo 
01316 740040 E271 ~AI..T IERROR. L.INI< NOT 1 ArTER LAC K7S 

I 
0131'1 154003 CL.A! eMA! CL.L: CMl, lAC = 1'5, LINK. 1 
01320 2217454 ~AC 1(75 
211321 140001 Ct04A 
C'J1322 7402021 SlA 
01323 14212140 E272 MALT IERROR, AC NOT ~ 

01324 140400 SNL 
01325 14012140 HAL.T IERROR. LINK NOT 1 ArTER L.AC K75· 

I 
01326 '15"000 eLA 
01327 211461 LAC 1(101 lAC a 525252 
211330 201466 LAC 1<2110 lAC ;I 252525 
01331 201454 L.AC t<7S lAC • 711777 
01332 140001 CMA 
01333 '41200 SlA 
01334 140140 (273 MALT IERROR. AC NOT 0 
01.335 44'511 lSi WORK3 ICHECK F"OR DONE L.OOPING 
01336 61211242 JMP LACK ILOOP 
02.337 106336 JMS GENRAN IGET NO, rOR LOO~ 

01340 106362 JMS CKNO 
I 
ITEST ANO 
I 

181341 "eflJee ANOAC eL.A lAC • 0 
215,342 '1211411 AND tee 
211343 ' .. 0210 S!A 
211344 140140 E214 HAl.T IERROR·, AC NOT ~ ArTER AND K0 

I 
212,345 '1'0001 CI.,AJCMA lAC. l'S 
mi346 '1'411 AND 1<0 
02,341 74B2!1 52A 
211350 '40141 £275 HAI.,T I£FtROR, AC NOT 0 ArTER ANO K~ 

I 
01351 15011"!l0 Ct.A lAC = 0 
01352 50145. .ND 1(15 
0,,:553 14020e 5lA 
01:554 ,.0040 E276 HAL.T IERROR. AC NOT 0 ArTtR AND 1<75 

I 
0~S55 "2121211 CI.A!CMA lAC = 1'S 
01356 507454 ANO K7S 
01351 740101 eMA 
01360 7402021 StA 
01361 740040 E277 ~ALT IERROR. AC NOT ~ ArrE~ AND K7S 

,EJECr 



~AG~ 27 8X8K ax8K 

ISEQUENTIAI. AND 
I 

~1362 154002 CL,A!CLL!C""L. lAC I: 0, Llt\1( :: t 
01363 5211411 AND 1(0 
01364 507454 A~D K7S 
01365 '217467 A~D K1ll 
01366 501466 A~D 1(010 
01361 740001 eMA 
"'1370 501411 AND 1(0 
01~71 50'454 AND 1(7S 
01372 5211461 A~D 1(1rl 
211373 501466 AND 1(010 
01374 74212021 5iA 
01315 740040 £278 HAL.T IERROR, AC NOT 'I 
01376 1404210 SNL. 
01377 1402140 E219 ~AI.T IERROR, L.INK NOT 1 
~14210 447517 ISl WOR;(3 ICHECK roR OONE LCOPt~G 

014211 601341 JMP ANOAC IL.OOP 
21141212 1216336 J~S GENRAN IGtT NO. rCR NEXT LOOP 
014213 1216362 JMS CKNQ 

I 
ITEST )tOR 
I 

2114214 750210" XORAC CL.A lAC • " 
01405 241411 XOR K2I 
01 4216 7402021 SlA 
01401 1421040 E2821 ~AI.T IERROR', AC NOT 'I ArTER XCR Ke 

I 
01410 "02101 CI..AICMA lAC. 115 
01411 241411 )COR 1(0 
01412 7400"" CMA 
01413 '421200 SlA 
01414 74021421 £281 HAI.T I[~ROR. AC NOT P.' 

I 
01415 15212100 CL,.A lAC • " 
e1416 241454 )COR 1(75 1777777 
01,41' 7400211 eMA 
014221 740200 Si!A 
"1421 7421040 £282 ~ALT IERROR, AC NOT r, ArTER )COR K75 

I 
~1422 75210211 CI.A:CMA lAC 1& 1'5 
01 423 24'.54 xOR K7S 
212,424 7402021 SlA 
21142' '400.0 (283 ~At.,. IERROR, AC NOT e A~TER XOR K]S 

.EJECT 



PAGE 28 8X81( 8)(8K 

ISEQUENTIAI.. )COR 
I 

211426 7500e!e CL.A lAC : " 
01421 247461 XOR 1(101 1525252 
~14J0 247466 XOR 1(2110 1252525 
211431 241411 XOR K0 10000~"!' 
211432 247454 )COR 1<75 1117777 
01433 241466 XOR 1(01~ 

211434 241461 XOR 1<101 
211435 247467 XOR 1(1e1 
01436 247466 XOR K010 
01431 140200 5~4 
01440 1400440 £284 1of41.T IERROR, AC NOT e 

I 
01441 44"11 ISl WORK3 ICIofECK F"CR DONE LOOPING 
211442 601404 JMP XORAC IL.OOP 
211443 106336 JMS GENRAN IGET NO. rOR NEXT LOOP 
014444 106362 JMS CKNO 

I 
ITEST TAD 
I 

01445 1540"" TAOAC CL.AtCLL. lAC • 0, LINK =- ~ 
01446 347411 TAD Ke 
01441 7'''200 Sl4 
01450 '.0"." E285 IofAL.T IERROR, AC NOT 91 A'TER TAO K0 
01451 141400 SlL. 
"~452 "40"40 £:286 HAL,T /ERROR, LINK NOT " ArTER TAO K0 

1 
211453 ,,40"'1 CLAtCMAICL.L lAC. 1tS, LINK. " 014,4 347411 TAD K0 
01455 ""101 eMA 
02,456 ,.82"" Si!A 
2'1451 '400." £281 IofA!.T I[RROR,AC NOT 0 
01460 141400 S!I.. 
01461 74""40 £288 IofALT IERROR, L.INI( NOT 0 

I 
",,462 ,,40"2 CLAICL.L.!CML. lAC • 0, L.INI< • 2. 
01'63 3414'4 TAO 1<15 17"11111 
01464 74'JI!J01 eMA 
211465 74"200 52A 
01466 '41140 £289 HAL.T IERROR. TAD K1S rAIL.ED 
01461 740400 5NL 
01410 14'''.'' £290 IofALT IERROR, CARRY OUT OR OVERF"l..OW 

IF'AIl..EO. L.INI< NoT 0 
I 

211411 1540211 CI.AICMA:Cl..L lAC. itS, LINK. 0 
211.72 34'.'4 TAO 1<7S 
01473 14"020 RAR 
01414 '140001 CMA 
01415 140200 slA 
01416 140040 (291 lolA I. T IERROR, TAD K7S TO 1tS F'AILED 
01477 141400 SiL 
01500 1400421 E292 ""AL,T IERROR, LINK NOT 17! 

.EJECT 
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ITEST OVERF"LOW 
I 

~1501 754~~1 CLA!CMAtCLL lAC 10 l'S, LINK:; l: 
0151212 347412 TAD K1 /000e01 
e1503 1402Q10 slA 
01504 '401214121 E293 HAL.T IERROR. AC NOT ? U'TER TAD Kl 
0151215 74121400 SNL. 
01506 1401214121 £294 IoIAL.1 IERROR. L.INK NOT 1 OVERF'L.0W FAILED 

I 
1211501 1540~J CLA!CMA!CLL.ICML. lAC. 1'S, LINK c 1 
0151121 341412 TAO K1 
1211511 741212121121 SlA 
1211512 '4004121 E295 HAt..T IERROR. AC NOT ~ 

1211513 14140121 SlL 
01514 74004121 £296 IofAL.T IERROR. L.INK NOT 121 OVER'LO~ FAILED 

I 
ITAO 525252, AC = 2'2525~ LI~K • e 
I 

1211515 7541210121 CL.AtCL.L 
01516 347466 TAO KrlJ:l0 
01511 341461 TAO 1<101 lAC • 1'S 
1l!1520 1412112101 CMA 
""521 7.UJ21m 52A 
01522 740041 £297 HAL.T IERROR, AC NOT 0 
1211523 141401 S!L 
01524 '14121140 £298 HALT /ERROR, L.INK NOT " 

I 
ITAO 252525, AC • 525252; LINK. 1 
I 

e1525 15401212 CI.AICL.I..ICML. 
1211526 34'467 TAO 1<11211 
1211521 341466 TAO 1(010 lAC • 1'5 
~1'30 14012101 eMA 
1211531 '402121121 S~A 
01532 74012140 £299 HALT IEAROR', AC NOT 0 
01533 7412140121 SNL 
1211534 7412104121 [300 HALT IERROR, L.INK NOT 0 

I 
ISEQUENTIAL LAC, TAD, )COR 
I 

01535 754""'0 CL.A!CLL lAC • 0, LINI( ~ 21 
Q!:I,536 2217466 LAC K010 
1211531 3"." TAO 1<1"1 lAC I l'S 
21154121 2.'46' XOR 1<010 
211541 34'466 TAD K010 lAC • 1'5 
01542 :547412 TAO 1<1 
~1543 14214210 SNL, 

.EJECT 
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01544 7412104121 (301 HAI..T IERROR. LINK NOT 1 
~1545 207467 LAC K101 
~1546 24'454 XOR K7S 
"'1547 341461 TAO K1 e1 
0155'-' 247454 XOR K75 
211551 ?402~21 5i!A 
211552 '140040 E302 ~AI..T IERROR. AC NOT e 
1211553 441511 ISl IJORK3 IC~ECK DONE LOOPING 
01554 601445 JMP TADAC II.OOP 
01555 106336 JMS CENRAN IG£T NO. ~OR NEXT LOOP 
01556 106362 JM5 CKNO 

I 
I 
ITEST ADO 
ITEST ADO K1S TO K65, I.INK 2: " 

01551 754""" AOOAC CI.A1Cl.1.. lAC a 0, LINK ~ ~ 

211560 307446 ADD 1<15 1111111 
01561 301453 ADO 1<65 1666666 
01'62 140001 CMA lAC • " 
01563 74020" S!A 
01564 740"40 £303 HAL.T IERROR, AOD 1<15 TO K6S rAIL-ED 
211565 141400 51L 
1211566 '74004" E304 HAt.T IERROR. LINK NOT Ae 

I 
IT£5T ADO 1<25 TO 1<55, LINK = " 

211567 7'400" Ct.A1CI.t. lAC. LINK = " 1211570 30'447 AOD K2S 122222 
01571 "30'452 AOD K55 1555555 
01572 140001 eM. lAC • " 
01'73 740200 S~A 

01'74 74'04e E:505 HAI.T iERRORJ ADO K2S TO K5S PAII.EO 
211575 '414121" SIt. 
01516 '.80." [186 WALT I[AROR. t.INK NOT • III 

I 
ITEST ADO K3S TO K45, LINK = " 

0,.511 ', •• e" CLAlet.1. lAC, I.tNK =0 
02.60" 30'4'121 AOO K:JS i33333 
211601 3"'1451 AOD K.S 1444444 
"1602 741121l!'Jt eMA iAe • " 
01603 140200 51. 
"1604 7.0040 £307 "'.L.T JERROR. ADO K3S TO K4S 'AILED 
01605 7414"0 S!1. 
01606 740040 £308 IofALoT IERRORJ LINK NOT A0 

I 
ITEST ADD K4S TO KJS, LINK • " 

01607 '54000 Ct.AICL.L lAC, L.INK =0 
016121 307451 ADO 1(45 1444444 
2'1611 3074521 ADO K35 1333333 
01612 140001 CMA lAC • 0 
01613 74"200 SlA 
01614 '.0040 (309 lolA I. T IERROR; AND K45 TO 1<3S r:AIl.ED 
2'1615 "14"" Si!L. 
01616 74"040 E3t0 foIAl..T IERRORJ LI"'K \OT .0 

.EJECT 



PAGE !IIi BXeK 8)(51< 

ITEST ADD K5S TO K25. L.INK = " 
~1611 754000 CL.AtCL.L lAC, LINK : '" 
2'162~ 307452 ADO 1(55 /555555 
211621 30144'1 ADD 1(25 1222222 
01622 740001 eMA lAC : eJ 
01623 7402021 SlA 
01624 7402140 E311 ... AL,T IERRORJ ADO 1<5S TO K2S rAIL.ED 
01625 141400 Silo 
Q!1626 740040 (312 ~AloT IERROR; LINI( NOT At!' 

I 
ITEST AND K6S TO K1S, LINK = eJ 

01621 754000 CL.A!CLl. lAC, LINK II 0 

016321 307453 ADD 1(65 1666666 
01631 3217446 ADO K1S 1111111 
211632 74"12101 CMA lAC ~ 0 
01633 740200 SlA 
01634 740040 E313 IoIA\,.T IERROR. ADD K65 TO 1<15 F'AILEn 
01635 141400 Sllo 
01636 74004121 E314 HALoT IERRORJ LINK NOT A 0 

I 
ITEST ADO K7S TO 1<05, L.I~I< :a 0 

01637 .,,42100 C\,.A1CL.L. lAC, L.INI< I: \'! 

01640 321'454 ADO K7S 1111777 
01641 31217411 ADD K0 10130000 
PJ1642 14012101 OMA lAC • eJ 
01643 74020~ SlA 
Q!1644 740040 E315 IoIAloT IERROR; ADO 1<7S TO K~S F'AILEJ 
01645 741400 SiLo 
01646 74"'2140 E316 IoIA~T IERROR. l.INK NOT A ~ 

I 
IT£ST AOD 252525, AC :I 525252, LINK . ~ 

01641 154001 CL.L!CL.AICMA lAC. ONES. l.INK • e 
01650 201461 L,AC K101 lAC • 525252 
01651 307466 ADO 1<010 lAC • 252525 
01652 '140iH'U eMA lAC • " ~1653 14020" SlA 
01654 7401140 E317 IoIAL,T IERROR. ADD 1<101 TO K01~ fAILED 
01655 7414210 SlL. 
01656 742104121 [318 HAI.T IE~ROR' I.INK NOT A 0 

I 
ITEST ADO 525252, AC , 252525, ~INK • e 

~1657 1440121121 eL.I.. ILoINI< :I 0 
016621 2,,7466 L,AC K010 lAC • 252525 
02,661 307467 ADO 1(101 1525252 
01662 74121""1 eMA lAC • " 211663 14212021 Sf A 
211664 14"040 E319 HA\"T IERROR. ADD K010 To K101 F'AIlED 
01665 1414210 SlL. 
01666 740040 E320 IoIAL.T IERROR. LINI( NOT A0 

,£JECT 



"AG£ 32 8X8K BXel< 

ITE5T 400 K15, AC II K400i(, LtNK I: 0 
211667 754001 CL,A!CMASCLL lAC II ONES. LINK • 0 
~1671!1 ~01435 LAC K400'< lAC =4"~K 
01671 301454 AOD K7S IONES 
~1672 501454 AND 1(75 lAC II 400K 
01673 247435 xOR K4001( 
01614 740200 Sf A lAC :a 0 
~1615 140e~" £321 ~AL.T IERRORJ AOD~e TO K40~K rAILED 
01616 141421£1 S!L. 
~1611 140040 £322 HALT IERRORJ I.INK NOT A 0, CARRY rAILED 

I 
ITEST ADO K200K, AC II K200K, LINK I 0 

01100 154£101 CI.A!CMAtCL.L lAC. ONES, LINK ~ " 01.,,,1 2fiJ.,441 LAC 1<200K lAC :I 20l'11< 
01"02 301441 ADD K200K IONES 
011,,3 '''7454 AND K1S lAC • 4001( 
01,,,4 2.7435 XOR K400K 
01'05 1402210 52A lAC II fa 

01106 1401421 [323 ~.L,T IERRORJ ADO K2001( TO K200K FAILED 
211"07 140400 SNL. 
01710 74"040 E324 HAL.T IERROR. LI~K NOT A ONES, CARRY FAILED 

I 
ITEST ADO K15, AC • K101K. LiNK' 1 

211711 .,54003 CLAtCMAICLLICML lAC. ONES, LINK , 1 
211712 201343 LAC K1001< lAC • 10rK 
01113 30'4'. ADO K1S IONES 
01'14 50'45. AND K1S lAC • 100K 
211115 241343 xOR K100K 
01716 1402iUl SlA lAC • " 
01717 14021421 E3~5 HAI.T iERRORJ Aoo.m TO KU"~I( ,. Al L.ED 
QJ1'221 '41401 SNL. 
es,'21 , .. ""." £326 WAI.T iERROR. L.INK NOT A ONE. L.INK RESET 

I 
ITEST ADO K'15. AC • K4el(~ LINK. 21 

01'22 '5.0ru. CI.4ICMAICL.L lAC " ONES, L!NK ! 21 
01'23 21'434 L.AC K401( lAC • 401( 
"a124 3"'.'4 ADD K7S IONES 
01725 ,,,'4'4 ANO 1(1S lAC , 40K 
01126 247434 )(OR t(40K 
01'121 14028" 5fA lAC • 0 
01'~0 141141 [321 HAL.T IERROR; ADO,,0 TO K401( 'AIL,ED 
01'31 '4142121 S!L 
01'32 74821.0 (328 ",A"'T IERRORJ LINK NOT A iERO, CARRY rAILED 

.EJECT 



'!' ACE 1lf3 axel< 8)(81< 

ITEST ADO 1(15. AC • 1(201<; LINK' " 
"1133 154001 C1.A1CMAICL.L. lAC. ONES. LINK. 0 
01134 207440 L.AC 1(201( lAC • 20'< 
01735 301454 ACD 1(75 IO~ES 
01736 501454 ANO 1<'5 lAC = 2,,1( 
01137 247440 XOR 1(201( 
01140 140200 5lA lAC • " 
01141 7412112140 [329 ~AI.T IERRORJ AOO .. 0 To 1<2"K rAII.ED 
01142 1414Q1rl1 Sll. 
01'43 740040 £3321 ~AL.T IERROR. L.INK NOT A lERO, CARRy FAILED 

I 
ITEST ANO 1(1S. Ae == 1<121K; L.INK • " 

01144 "4001 CI.ArC~A!CLI.. lAC • ONES, LINK' ~ 

01'45 20'437 LAC 1<101( lAC • 101< 
01'46 32114'4 .00 K7S IONES 
01'47 521'4'4 AND K7S lAC • 10K 
01'50 2414!1 xOR 1(101( 
01'51 7411200 slA lAC • 21 
01752 '4212140 [331 IoIAI.T )EIotRORJ AOO,,~ TO 1<10K rAILED 
01'53 '41400 SlL. 
01"4 740040 [332 HAI.T )ERRORJ LINK NOT A. ZERO, CARRY rAILED 

I 
ITEST ADO 1<15. AC • 1<41<. LINK. ~ 

01155 "4 lalPJ 1 CL.AtCMA1CLL lAC • ONES, L.INI( , 2' 

01156 20'430 LAC 1(41< lAC • 41( 
01751 301454 AOO I<'S IONES 
0176" 501454 AND 1(7S lAC • 41( 
01761 241430 )tOR 1(41< 
01'62 '40200 SZA JAC • " 
01'63 '421040 E333 HAl.T iERRORJ AOOll0 TO 1<41< F"AIL.ED 
03,164 141400 S!L, 
01'6' 140040 £334 HAl.T IERROA. L.INt< NOT A fERO. CARRY F'AII.EO 

I 
ITEST ADO 1<75, I.e • 1(21<, L.!NI< = 21 

02,766 7'4001 CI.AICMAtCL.L i.e • ONES, L.INK :I 0 
"1167 20'426 L"AC 1<21< lAC • 2K 
01"0 30'4'4 ADO K'S IONES 
~1711 5"7454 ANO K7S lAC • 2K 
01112 24'426 xDR 1(21< 
02,'1'3 '4QJ200 s~. i.e • 0 
211714 140040 [335 IoIAL.T IERROR. AOO .. 0 TO 1(21<2 rAILED 
01175 141400 SfL. 
01''16 140040 E336 ~AL.T IERROR. L.INK NOT A iERO, CARRY F'AILE:O 

.EJECT 



PAGE 34 e)(el( Bxel( 

ITEST ADD 1(75, AC • 1(11<, LINK = Q! 

01777 754"01 C,-AtCMArCLL. lAC • ONE'S. L.INK • 0 
0200Qi 207424 LAC 1<1K lAC a 11< 
02rll01 312!1454 ADO 1<15 10NES 
02002 50'454 AND 1(15 lAC : 11< 
02e!03 241424 xOR 1<11< 
02012!4 '402"" SZA lAC • " 
212005 '40040 (337 HALT IERRORJ AOO.e- TO I<1K FAILED 
212006 14141210 SlL 
02211217 140040 £338 ~ALT IERROR, LINK NOT A lERO, CARRY fAILED 

I 
ITEST ADO K15, AC ;; 1(400; I.INK • 121 

0201(} 7540211 CI..AtCMA!CLL. lAC • ONES, LINK ~ Z 
02011 207425 L.AC 1(4rll0 lAC • 41210 
02012 312174'4 ADO 1<75 IONES 
02013 5,,'454 AND 1(75 lAC • 400 
rll2014 24742' XOR 1(4012! 
02015 7402210 S!A lAC , 21 
1212016 74121040 (339 IoIAL.T I[ARORJ ADO." TO 1<401Z! rAILED 
02fJ11 "14"" SZL 
02020 740040 £340 ... AL.T IERROR) LINK NOT A lERO, CARRY F'AILED 
0212121 44'5t1 ISl WORK3 IC~ECK DONE LOOPING 
02022 6015" JMP AOOAC 11..001' 
212023 106336 JMS G~NRAN IGET NO. rOR NEXT LOOP 
02024 106362 JMS CKNO 

.£JECT 



PAG~5 Bx8K 8xSK 

ITEST ADO 1<15, AC = 1<2e, L.INK = e 
02025 7540~1 AOOAC1 CL.A!CMA!CLL lAC • ONES, LINK. e 
02026 207421 L.AC K20 lAC • 20 
~2~21 301454 AOD K1S IO~ES 

02030 501421 ANO 1(20 lAC I: 20 
02031 241421 XOR K2e 
02032 141i!l2013 SlA lAC • 0 
02033 140040 E347 ~ALT IERROR, ADD .0 TO 1<20 F"AIL.Er) 
02034 741400 Si!L. 
02035 140040 £348 IoIAL.T IERRORJ L.INt( NOr A lERO, CARP,Y fAIL.ED 

I 
ITEST ADD K1S. AC • K11ll, LINK = 0 

P!2036 154001 CL.A:CMA!CI.L. lAC II ONES, L.INK • e 
1212037 20"415 LAC K10 lAC • 10 
t/J2041i!l 30.,454 AOO 1(7S 10NES 
02~41 501454 ANO K1S lAC • 10 
02042 24'415 )COR 1<10 
~2~43 ,.112"" !!A lAC I; 0 
02044 '.0040 E349 HAI.T IERRORI ADO • " TO 1(10 rAIL.En 
022145 74140121 S~L. 
02046 740040 E350 HAL.T IERROR, LINK NOT A tERO CARRY F'AILED 

I 
ITEST ADO 1("5, AC II 4, L.iNI( • " 0204' 754001 CL.AfCMAtCL.1.. IAe • ONES. LINK " 0 020521 201414 LAC K4 lAC • 4 

~22!51 307454 ADO K7S IONES 
02052 501454 AND K1S lAC II 4 
02053 24'414 )COR K4 
1212054 '41212210 Sf A lAC • " 
1212055 141i!l040 (351 IoIAL.T IERROR. ADO .0 TO K4 rAIL.ED 
~2056 1414021 Sll. 
02e51 '4Be40 (3'2 IoIA!.T IERROR, I.INt< NOT • !£RO, CARRY F'AIL-EO 

I 
ITEST ADD 1(1S, AC :I 1<2, LINt< • Ii!! 

02060 754001 CI.AfCMA!CI.I. lAC • ONES. I.INK ~ " 212061 201413 LAC 1<2 lAC II 2 
02062 30'454 ADO 1<75 IONES 
02063 '0'4'4 AND 1(75 lAC • 2 
02064 247413 XOR 1(2 
02"65 '40200 S!A lAC • 0 
02Z66 7.00 4U' E353 IofA!.T IERROR, ADD .0 TO 1<2 FAIL.ED 
02061 741400 SlL. 
02070 74"040 £354 HAI.T i£~ROR' I.INK NOr A lERO, CARR" fAIL.ED 

I 
ITEST ADO 1<'15, AO • 1<1, LINK It 0 

02011 1540211 CI.AICMASCI.l.. lAC • ONES. I.INK :I ~ 

02072 201412 LAC 1(1 IAe • 1 
~2073 301454 ADO 1(1S IONES 
~2e14 501454 AND K75 lAC • 1 
~20'5 24'412 XOR K1 
02016 7.0200 SlA lAC II 0 
212071 7.0"40 (355 IoIAI.T IERROR; ADD .. Ql TO ~1 ~-AILED 

2'2100 741400 SlL. 
~21"1 140040 E356 HAL-T IERROR; LINt( NOr A lrRC, CARPI( rAILED 

,EJECT 



!'ACE 36 BX8K Bx8K 

ITEST ADO 1<40211(, AC • ONES. LINK I: " 

021212 74421210 CI.L. II.INK • 0 
212103 177777 L.AW 17777 lAC = ONrS 
212104 507454 AND 1(1S lAC = ONES 
212105 30'1435 ADO 1(40011( 14~0K 

~2106 247435 XOR 1(4~01( 

12!2107 74212210 S!A lAC • 121 
021121 7400421 £351 HAL.T IERROR, ADO K412!0K '1'0 ~e FAILED 
212111 741400 S~L 
02112 1400421 [358 1044LT IERROR} LINK NOT A l£RO, CARRY FA1~E(l 

I 
ITEST ADO K2001(, AC ~ ON[S. LINt< II 1 

02113 144002 Cl.l.tCML ILINI( II: 1 
02114 177777 LAW 17177 lAC • ONES 
02115 '''7454 AND K7S lAC II ONES 
02116 30'441 ADO K20QJI< 120211< 
02111 247441 XOR K200!( 
02120 740200 Si. lAC • 0 
12!2121 '40040 [359 ~AI.,T IERROR, ADO 1(2001< TO !!0 F'AIL-ED 
02122 140400 5NL. 
02123 740040 (360 ~ALT IERROR. L.INK NOT A ONE, LINK RESET 

I 
ITEST ADO 1<1001<, AC I! ON[S. LINK I 1 

eJ2124 74421212 CLl.fCML IL.INK = 1 
02125 '17717' LAW 11'177 lAC , ONES 
212126 ,,,'4'4 AND 1('1$ lAC • ONES 
02127 307343 ADD K101Zl1( 11001< 
02130 247343 )COR 1<1001( 
212131 740201 seA lAC I: 0 
02132 7.01540 [361 ~AI.T IERROR, ADO 1(100K TO "r 'AlI.EO 
02133 ,.0.00 SNI. 
02134 141141 £362 HAL.T ItRROR, L.INK NOT. ONE, LINK RESET 

I 
ITEST ACD 1(411<, AC • ON£S, LINK • 1 02135 744002 CLI..1CML ILINK ~ 2. 

021~6 777717 LAW 11'177 lAC , ONES 
02137 5e74,4 AND t<7S lAC , ONtS 
02140 31'1434 ADC K.UIK 141K 
02141 24'434 XOR 1<40K 
02142 '40200 SeA lAC • I 
02143 '40040 [363 HAL.T IERROR, ADC 1(40K TO ;,,, 'AIL.ED 
02144 '41400 SNL 
02145 140040 [364 HALT IERROR. LINK NOT A ONE. LINK RESET 

I 
ITEST ADO 1(21K. AC • ONEs. L.INK • 1 02146 144002 CLl.!CML ILINI< I; 1 

1212141 777171 LAW "'''177 lAC • ONtS 
212150 507454 AND 1(15 lAC • ONES 
02151 301440 AOO 1(201( 120K 
02152 241440 )COR 1<2~K 
02153 1402021 SlA lAC I: 0 
02154 740040 £:365 Io<4A1.T IERROR, ADD 1<20K To "'0 rAILED 
02155 '40400 5NL 
e2156 140040 (366 IoIAI.T IERROR. l..lNK NOT A O~Ef LINK RESET 

IPDP-15 BASIC E XER-C 1 SER : TAPE :3 



PAG! 37 Bxel( 8x81( 

ITEST ADO 1(1211<, AC • ONES, L.INI( iii 1 
02157 74412102 CL.L. : C"1L, 1L.INt< = 1 
0216121 177771 L.AW 17777 lAC. ONES 
02161 507454 .ND K75 lAC • ONES 
02162 307431 ADO 1(1eK 11121K 
212163 241431 XOR Kletl( 
02164 7402021 SiA lAC • 21 
1212165 14004121 £367 lolA I. T It-RORI 1400 1<10, TO .. e FAIL.Er 
212166 74040121 SNI. 
"'2167 1400421 [368 ~AL.T IERROR. L.INK NOT A ONE, LINK ~EsrT 

I 
ITEST ADO 1<41(, Ae • ONES~ L.INI< • 1 

"'2110 14412102 CL.L.!CML IL.INK = 1 
02171 777777 L.AW 17777 lAC ::I ON[S 
02172 5217454 ANO 1<15 lAC II ONES 
02113 30'430 AOO 1(4K 14K 
02114 241430 XOR 1(41< 
021" '4121200 Sf A lAC • 21 
212116 14012140 (369 HAL.T IERROR, 1400 1<4t< TO "e 'AIL.ED 
1212177 740400 SNL. 
1'12200 740040 £:310 ~AL.T IERROR. I.INK NOT A ONE, lINK RESET 

I 
ITEST ADD 1<21<. AC • ONES; L.INK • 1 

el2201 74412102 CI.L.tCML. IL.INK • 1 
"'2202 771771 L.AW 11"7 lAC • ONES 
~2203 5,,'454 ANO 1(75 lAC • ONES 
02204 3o,426 ACD 1<21< 121( 
02205 2 .. '426 XOr:t 1(21( 
1212206 7402210 S!A lAC • " 022217 140040 £:371 ~AL,T IERROR, AC 1<21< TO ~" 'A!L.EO 
02210 '404fU' SNL. 
02211 740040 £312 WAL,T IERROR, L.JNK NOT A ONE. L.INI< RES!:" 

I 
ITEST ADD 1<11<, At: • ONtS; L.INK • 1 

02212 7440t1J2 CI.I..!CMI. iL.INK • 1 
02213 1771" L.AW 17177 lAC JONES 
02214 '217454 AND K7S lAC J ONES 
P.J2215 3eJ?424 ADO 1<11< 1'-1< 
02216 241424 xOA 1(11< 
2'2217 14"'200 seA lAC • " 
02220 140040 E373 WAL.T IERROR. AOO 1(11< TO .21 rAILED 
02221 1404021 SNL. 
02222 ,.212140 £314 WA!.T IERROR. L.INK NOT A ONE, L.INK RES£T 

I 
ITEST AOD 1<400, AC I: ONEs. I.INK , ,. 

02223 744002 CI.L.ICML ILINK = 1 
02224 771777 L.AW 11'111 lAC a ONt'S 
02225 501454 AND 1<7S lAC • ONES 
1?J2226 301425 ADO K4~0 1400 
02221 247425 XOR K4e~ 

02230 740200 SlA lAC II: e! 
02231 740040 £3'75 HAL.T IERROR; ADD 1<400 TO .e. fAllEr; 
02232 740400 SNL. 
~2'~33 740040 E376 HAL.T IERROR. L.INK NOT A O~f, L.IN~ RESET 

.EJECT 



PAGE 38 aX81< axel< 

ITEST AOO K200, AC = ONES, LINK. 1 
22234 744002 C:LLICML II.INI< I: 1 
e2235 771771 LAW 11777 lAC I: ONES 
22236 5211454 AND K1S lAC -= ONES 
~2237 321'432 ADO K200 12021 
~2240 247432 )(OR K200 
~2241 7402021 S!A lAC • 0 
02242 1401'421 E377 HAI.T IERROR. ADO 1<200 '0 .21 FAILED 
02243 '40400 SNI. 
212244 '40040 £378 HAL.T IERROR. LINK NOT A ONE, LINK RESET 

I 
ITEST ADO 1<1iHJ, AC = ONEs, LINK • 1 

02245 74421212 CI.L.ICML IL.!NK : 1 
22246 171'" LAW 17'77 lAC • ONES 
02241 50'4'4 AND K'S lAC II ONES 
212250 3211420 ADO 1<100 110" 
02251 247420 xDR K100 
212252 1421200 Sf A lAC • 21 
02253 140040 (379 ~AL.T IERROR, ADO 1<100 TO .;,,, FAILED 
02254 '404210 SNL 
02255 1421040 E380 HAL.T I[RROR, L.INK NOT A ONE. LINK RESET 

1 
ITEST ADO 1<4e, AC • ONES; I.tNK • 1 

~2256 '440212 CL.LJCML IL.INI< II 1 
21225' 117111 L.AW 17177 lAC " ONES 
1lI2260 521'454 AND 1<15 lAC • ONES 
02261 ~e'42J ADO 1<40 11,0 
02262 24'423 xOIlt 1<40 
02263 '."200 SIA lAC • " 
212264 '421040 (381 HAI.T IERROR, ADD 1<421 TO -0 'AII.£O 
212265 740400 INL 
212266 '4104" [382 HALT I[~RORI L.INK NOT A ONt. LIN~ RESET , 

I 
ITEST ADO 1<21, AC !I ONES~ L.INK • 1. 

0226' 14.002 CLI.ICMl. ILINt< I: 1 
022121 17'777 L.AW 1"77 lAC II ONtS 
02271 50'4'. AND 1('5 lAC ~ ONES 
02272 30'421 ADD K2~ i21 
"2213 241421 XOR 1<20 
02214 '40200 SIA lAC • 0 
l'J2215 140040 E383 HALT IERROR; ADD 1<28 TO -0 rAILED 
02276 140400 SNI. 
02211 14004" £384 ~AI.T IERROR. LtNK NOT A ONE, I.INK R£SET 

I 
IT£ST AOO 1<10, AC ~ ONES~ I.INK • 1 

02300 744002 CLL.tCML, ILINK :II :I. 

02301 171777 LAW 1'''71 lAC • ONES 
~23"2 5e'454 AND 1(7S lAC • ONES 
02303 3",415 ADO 1<1e 
C?l2304 241415 )(O~ 1<10 
02305 74020" slA 'AC ;I " 
02306 140040 £385 ~Al.T I[RROR, AOD 1<10 TO I!!~ ".11.£0 
~2301 740400 SNL 
02310 140040 E386 ~AI.T IERROR) Lt\lK NOr. ONE, LINK RESET 

.EJECT 



, PA~39 aXSI< BXBI< 

I'£ST ADO 1<4. AC = ONES, l.JNI< ; 1 
02311 14.a0Ql2 c:l.l.!CML. IL.INK : 1 
Ql2312 177111 LAW 17777 14e • ONES 
02313 507454 AND 1<1S lAC • O~ES 
02314 307414 AOC 1<4 14 
02315 247414 xOR 1<4 
~2316 7.a0200 Sf A lAC • " 
eJ2311 740040 (387 IoIAI.T IERROR. ADO K4 TO we ~AIL.EO 
0232Ql 740400 SNI. 
02321 74004V' E388 HAL.T I£RROR. L.INI< NOT A ONE. LINK RESET 

I 
ITEST '00 K2, AC I: ONES, L.INK • 1 

02322 744002 CL.LfCML 1l.INI< = 1 
02323 771117 LAW 1"71 lAC :II ONr.S 
02324 5121'454 AND 1<7S lAC • ON!:S 
02325 307413 ADO 1<2 12 
32326 247413 xOR K2 
02321 14"2~" SlA lAC :II " 
02330 740040 E389 \.fALT IERROR. 1.00 1<2 TO ;" ~AILEO 
02331 740400 5NI. 
02332 740040 £390 l1'I..T IERROR. l.INI< NOT' ONE. LINK RESET 

I 
ITEST AOO 1<1, AC • ONES. I.INI< != 5-

02333 744002 CI.I.ICMI- II-INK • 1 
02334 777111 LAW 11'177 lAC " ONtS 
0233' 501454 ANO 1(7S lAC • ONES 
02336 3217412 ADD 1<1 11 
02331 247412 )tOR 1<1 
0234Ql 140200 511. lAC • e 
02341 140040 E391 HAI.T IERROR, ADD 1<1 TO ;" rAILED 
02342 14121·4""0 SN'-
02343 140040 [392 WAL.T iE.RCR. L.JNI< NOT A ONE, lINt( RESt' 

I 
ITEST ADO 1('15, AC • ONES; L.INK • , 

"'2344 14.0m~ eL.L. iL.INI< .. 21 
02345 2074~4 I.AC 1('15 ,AC , ONES 
0~J46 3211454 ADD K'1S IONtl 
"2:541 140001 CMA lAC , ONES 
023521 74020" S!A lAC I , 

02351 '40040 £393 WALT IERROR, ADO IC,S TO AL.1. ONES F'AIL.£O 
~23'2 141400 SIt. 
02353 1402140 [394 j.fAI.T IERROR, !-INK NOr A ONE:, LINK RESET 

I 
'TEST AOD 525253, AC • 252525, L.INt< • 1 

023'. 744002 CLL.fCML ILINt( ~ 1 
~2355 207466 LAC t<1s,e lAC • 252'25 
02356 3211410 AOD K'~ 1525253 
02351 241412 )tOR 1<1 I~H'0001 
023621 1402Ql0 SlA lAC • 0 
Ql2361 140040 £395 I;Al.T IERROR, ACD 1<5253 TO K5252 PAlLED 
02362 74040(IJ SNL 
02363 140040 E396 ~AI.T I[~RORJ L.INK NOT A O~(, LINK RESET 

.EJECT 



PAGE 40 8X8K 9X81< 

ITEST ADO 252525, !c • 525253, ~lNI< A[SET 
~2364 7440~0 C~~ I~INI< = " 
02365 2074721 L.AC 1<53 lAC :I 525253 
02366 3211466 ADD 1<010 1252525 
212361 241412 XOR 1<1 1000001 
121231" '4020121 5!A lAC • III 
212311 142121421 (397 HAL,T IERROR. ADO 1(2525 TO 1<5253 rAIL.ED 
02312 '4142121 S!~ 
02373 140214121 E398 HAL.T IERROR, L.INK NOT A ZERO, CARRV FAIL.EO 

1 
ITE5T ADO SERIES 

?J2374 75400eJ CL,AICLL. II.INK ;: 21, AC , 0 
212375 301446 ADO K1S IAr; • 111111 
2123'16 301447 ADO K2S lAC ~ 333333 
21237' 32174521 ADO 1<35 lAC • 666666 
212'021 ~0'451 • DO 1<.5 lAC ~ 3333~3, L.INK II 2. 
02401 3217452 ADO 1<'5 lAC • 111111 
21241212 3211'53 ADO 1<65 lAC • 7'7711 
212403 321".54 ADO t<7S lAC • 7'7717 
0241214 14001211 eMA lAC • 121 212405 7421212121 SlA 
2'241216 14210421 [399 HAL.T iERROR, ADC SERn:S 'AIL.EO 
0241211 ,.042121 SNL. 
0241121 '4"04121 [4"0 IotAL.T I[~RORI L.INt< NO; • So 

1212411 4"'1'1 IS! WORK3 IC~ECK bONt LOOPING 
212412 6022125 JMP ADOACl IL.0O' 
02413 106336 JMS G£NRAN IGET NO. rOR NEXT LOOP 
02414 11216362 JMS Ct<NO 

.EJECT 



; n '" 
41 8x81< 8)(81< 

'AOO RANOOM "AIRS TEST 
I 

"'2 4 15 1~6336 ~.NAOO JMS GEN~AN IGET RANDO~ ~UMBER 

02416 7411~~ SIDA '* NO 
02417 7402":'1 eMA Ie MAKE tT .. 
~242~ 74122'J SNA 10 NOT AL.L.OWEO 
02421 602415 JMP FUNADO 
02422 q143051 OAe APOS I I TIS ,. A 
02423 ?402'~1 eMA 11 COMPLEMENT 
~2424 043052 MINUSA OAe ANEG lIT IS ;". 
02425 106336 JMS GENRAN IGET NEXT RANCOM 
02426 141100 SI" 1* NO 
02427 7400et1 eMA I- MAKE • 
~2430 7.12",,, SNA 10 NOT AL.L.OWEO 
02431 602425 JMP M!NU54.1 
02432 0432153 OAe BPOS lIT IS • B 
k'2433 1402101 eMA I~UK[ l'S COMP 
212434 043054 MINUSB OAe BN[G ItT IS .. B 
02435 77'77' LAW ~1 
02436 043062 OAe ~ASS2 
('12437 '4.000 eL.L 
02440 2032154 LAC !aNEG IRESTART ~ER[ TO REGENERATE NEW COMPARES 
02441 343052 TAO ANtG I~B -A 
02442 '41400 SiL IEOe IF' ADO 
~2443 347412 TAO K1 )yt:S MAKE CARRV 
02444 0432155 MINSAB OAe SUM NEG ISAVE -A t-B , 

INOW GENERATE A • B 
212445 203051 LAC APOS IGET .A 
02446 7440013 CLL 
0244' . 343053 fA-a SPOS I.e 
0245PJ 7'14210 SIL. IEoe I' ADD 
02451 34'412 TAD 1<1 l'Irs AOD CARR V 
02452 043056 A"~US8 OAe SUMPOS 

,EJECT 



PAGE 42 8xel( axel< 

INOW GENERATE B",A 
~2.5J 2213053 LAC SPOS IGET B 
212·54 144000 e~L. 
02455 343052 TAD ANf. G IBeA 
1'12456 141400 S~I. IEOe 
02451 341412 TAO 1(1 IYES ADO CARRY 
0246(11 043051 BMINSA OAe BMASUM ISAVE 8",A 

I 
INOW GENERATE A,,8 

1212'61 203051 L.AC APOS IGET A 
212462 744000 CL.1. 
Ql2463 343054 TAO BNEG leS 
"'2464 '41400 Sll. IEoe 
02465 347412 TAD Kl IYE.S AOD CARRY 
02466 B43060 AMINSB OAe AMBSUM I.l .. e 

1 
Itr •• S 15 AN OVERFL.OW SiTUATION 
/MAKE orL.OW TESTS THAT APPL.V a SN~ 
I!' A+B IS NOT OVERFLOw MAKE 
IOVER;L.OW TEST THAT APPLY ~ SlL 
I 

0246" 2Z3"'6 L.AC SUMPOS IGET A.S 
02410 75112'0 S,.AtCLA ISTILL POS RESULT 
02"1 2217'31 L.AC f(SNL. /NEG RESULT IS OVE~FLOW 
02472 741200 SNA JAC • SNL IS OVER'L.OW 
02413 221.,5_:16 LAC KS!L. 1+ RESULT IS NO OVERPL.OW 
02474 2142517 OAe OF'I.C'<1 IS£T UP AL.L OrLOW 
02475 042545 OAe Orl.CI(3 ITESTS W~ERE Or~OW 
02416 042662 OAC OF'I.CH1 IMAV OR MAY NOT OCCUR 
02477 ~42611 OAe OF'l .. CH2 lAC • SNL 15 A+9 OF~OW 
el250e! 042715 DAC OF'L.CHJ lAC ~ SlL !s .+e NOT orLOW 
02501 042134 OAt: OrL.CH4 IIF .+e O'LOW.A~B DOES A~SO 

~2'02 042'54 OAe OF'I.CH5 IIr •• e NOT O'LOW 
~2503 042175 OAe OrL.CH6 ITHEN NONE 0' THESE 
02!>04 04:5017 CAe O'I.C~1 IADDS CAN OVERrL.OW 
02505 042573 OAe Of'I.CK5 
02'06 042621 OAC 0'I.C1(7 

.EJECT 



PA G,.. 3 e)(eK 8x81< 

INOW 00 A COMPLETE SERIES or 
10NES COM' AOOITIO~S 
IS~OULD GET T~[ SAME R~SULTS AS 
ITHE TAD'S wrT~ EOC TA~ (1 
I 
I'IRST TEST A+a 
I 

0251131 74400e1 APl.SBT CL,L, IFOR OV£R~LOW CHECK 
0251~ 203051 LAC APOS IGET A 
02511 30:5053 ADO BPOS IA+a 
02512 '41056 SAO sU~POS 15~OULD • PREVIouS A+S 
212513 6212511 JMP I·· 101< 
02514 740040 [401 ~L,T lorSPL,Ay 1'5 '·8 
1?J2515 2113311356 LAC sutoCpOS IGrT 2'S COM~ GE~ 
212516 140040 ~LT IOrSI'LAY2'S •• s 
02517 '.1400 O'I.Cl<l SIL lOR SNL rr OVERrLOw 
025221 7401134113 [.82 HL,T ILINK OR OVER'LOw 'AILED 
212521 7625217 LAW 'PLSBT IMAKE JUMP ,OR SCOPE LOOP 

.EJECT 



PAGE 44 gXBK 8)(81( 

12NO TEST -8.A 
02522 '4.i2l2'~ AMNseT eLL 
~2523 20;!0!:>4 LAC RII:EG IGET A 

~2524 3Z:3~51 ADO APOS IA-~ 

~2525 543e60 SAD AMB5UM I S -101~L D = P~(vlr: IS A-f 
~2526 6~2532 J~p 1. 4 1r).J. 
02527 140040 (403 H\.T ICISFI..AY 1'5 Ali'S 

~25:S~ 203060 LAC AM9SuM 
eJ2531 '4~e40 loll-" IDISPLAY 2'S A~8 
Y,2532 741400 OF'I.CI<2 SiL, ISHOIJLQ ' CT r.VEQrLr~ 

~2533 1420421 E4~4 ~LT 
02534 762522 LAW AM~jSBT I~AK£ ")"'P FOP SCOPE 

I 
I~OW 3RD TEST Is .. A PIS 

~2535 1440~e MAPLMB CL.1. 
~2536 2032152 LAC ANEG IGET .A 
~253' 303054 AOD BNEG IPLS .. 6 
~254~ 543055 SAD SUMNEG ISH C :..'1.. D = PREVIQUS !!!A ... f3 

~2541 602545 JMP •• 4 10K 
02542 140040 E4i2l5 ~L.T IDISPLAV 1'S .. A-8 
~2543 2e3055 LAC SU~NEG 

02544 740040 ~L.T IDlSPLAY 2'5 ~A_p 
02545 741400 OF'i..CK3 SlL, lOR SNL 
02'46 7400421 £406 ~LT ILINK FAILED 
P.l254' 762535 LAW ~AF'LMB IMAKF JMP rOF! S~OPE 

I 
IF'OURT~ TEST n: nqs SERYES 
115 TEST B-A 

~255~ 7440£1'0 8"1NSAT Cl.l. 
9.12551 2~3~5.3 L.AC; SPOS IGET R 
02552 3~3052 ADO ANEG IADD ,.A 

~2553 543051 SAO BMASUM ISt.10ULD c PREVIouS B·A 
212554 602560 JMP ,.4 10K 
02555 14121040 1-II.T IDISF'LAV 1 t S SpA 
"'2556 203057 LAC BMASUM 
02557 '40040 ~I..T IDISP~AV 2'5 BnA 
~2560 741400 S~ls ICAN NOT OVE~rLO\( 

02561 740040 ~I.T IOVE.>.iFLO',.) fAlLEn. 
~2!562 762550 LAW A~~:SAT h1AKE J~" 'OR SCOPE 

.EJECT 



:·".~45 BX8K AXeK 

IF'IrT~ TEST I r-.~ T~IS sEi--I~S 

lIS TEST (A.8)-A = d 
02563 7440~0 A8"1ATS t:LL. 
?2c;64 ?~3("56 LAC SU~PGS 

V'2565 3~30"2 ADD ANEG 
"2566 54305,3 SAO 8POS 
02567 ~~2573 JMP ,. oil 

025121 '417:040 E4e7 J.1I..T 
~2511 2~3053 LAC RPOS 
02512 '4~040 H\,.1 
02573 '4147121 on"CI(5 5~1.. I C A ~ ovr.RrLO~ SNL IF A+8 C\lEr-FL:'::~ 

~25?4 14~04'" £4~8 H\,.T IILL[GAL LINK 
~2515 162563 LAW AB~ATS IMAI(E J'I:P FOR SCOPl 

I 
ISIXTH TEST IN TioiIS SERlrS 
ItS TEST (B.A)"a II ·A 

"2576 744000 BMAMBT eLL 
02517 20305., LAC 8MASUM 
0260(') 3~305~ AOD 8NEG 
02601 543052 SAD ANE'G 
02602 6e2606 JMP ,*4 
02603 '.0040 [409 I-ILT 
~2604 203052 LAC ANEG 
02605 "421040 ~LT 
02~06 141400 on.CK6 SlL. leAN NOT OVE:RFLOW 
~26rl!1 '401040 f:410 HLT 
~2612' 162576 LAW PMAMBT IMAKE J~P F'OR SCOPE 

I 
ISEVENTH TEST IN THIS SEpIfS 
lIS ('!'fA-B)·A • ,,8 

VJ2611 744000 MABPAT CI.L 
~2612 203055 LAC SU~4~EG 

~2613 303051 ADD APOS 
~2614 543054 SAD BNEG 
02~15 602621 JMF' ,.4 
02616 '.0040 E411 I-II..T 
e'2617 203054 LAC BNEG 
~2620 '400421 HL, T 
~2621 7414~1lJ QF'L,CI<' SlL. ICAN BE OVERF'1. 0W IF A·f:3 OVE~F'I.Ow T~EN IS 5\L 
"'2622 '41Z'e40 E412 HL,T Itl.LEGAL LINK 
"'262:5 '62611 LAW MA9PAT IMAKE: JMF rOR SCOPE 

,fJEC:T 



PACE 46 BX8K axBI( 

IEIG\.ITIo! TES'!' or HIE SERlrs 
lIS (4~8) ·8 = A 

~2624 744021~ 4~5PST CL.l 
~2625 203060 i.."C AM8SUM 
?>2626 3C'J3rll53 ADD gpl'S 
"'2621 543051 SAD APOS 
0263~ 602634 JMI' t·~ 
~26.31 140040 E413 o.Il.T 
02632 203051 L.AC APOS 
~2i)33 14010421 -II.T 
t'l26J4 74140~ OP'I.CK8 S2!.. ICAI\! NOT OVERVLo\.; 
~2635 740040 (414 I.ILT 
02636 162624 LAW AMBPBT I~AKE JMP rOR SCOPE 

I 
19T~ TEST OF" SEI1IES 
INOW T(ST AC = 177777 + A • A 

I 
02637 7540~1 ~e.CPA CL.L.:Cl,.A!CMA ISET AC = 777777 
212640 303051 ADD APOS 1+ A 

~2641 543051 SAO APOS IS~OULD : A 
02642 602646 JMP ,.4 ITEST L!"I( 
1212643 740040 E415 HI.,T IrAILED RESUL.TS 
02644 203051 LAC APOS 
0264' 740040 ~I.T IDISPLAY A 
1212646 'et14rl!2l OF"I.CI(9 52L. lOA ~~JOT (lVERF'1.0w 
02647 14r;,040 £.16 ~L.T lovE~rLOW F'A!LED L. .. 1 
rlI26521 162637 LAW M2\ACPA IMAKE JM~ ro~ SCOPE 

.EJECT 



r;7 A Gt-"" 411 8)(8K BX8K 

ITIoiE NEXT SERl(S 0' TESTS 
IARE ADO SEQUENCES TME R~SU~TS 
lor ~~tC~ ~AvE 4~REA~Y BtE~ 
ICOM~UTED A~D VERI~IED 
I 
IPIRST SERIES 'ESTS A·S 01(, T~EN (A+H)orA II B 
ISEE ASMATS rO R SHJRTE~ TEST OR APLS8T n~ ~0A~PA 
INOW TRY A.S •• ; 8 

:2)2651 154001 SERS01 C~I.:CLAtC~A 

02652 303051 ADO APes 
02653 303053 ADD 8POS 
02654 :503052 ADD A'IEG 
"'2655 543~53 SAD spos 
"'2656 6212662 JMP .... 
02651 140"'40 E4~7 Io4L.T 
~2660 203053 ~AC BPOS 
02661 740040 IoII.T 
02662 741400 OFI.C~l S!1. lOR SNL. IF' A.a OVERFLO~ 
02663 14004Z E416 ~I.T ILIr-..;;( FAILURE 
02664 162651 LAW SERsei IMAKE JMP FOR SCOPE 

I 
I~AVE TESTED e-A ~REVIOU5 
I&£E a~NSAT rOR SMORTER rEST 
INOW TRY A.a~A~A = SpA 

0266' 7542101 S£AS02 CL.l.fCLA!CMA 
02666 3032151 Aoe APOS 
02661 303215~ ADO 8POS 
0267~ 303052 ADO AN[G 
~2611 3030'2 AOO ANEG 
02672 5430" SAD BMASUM 
r2l2673 602671 J~p , .. 
02614 74"'040 £'"9 HL.T 
026" 2030" LAC aMAsu~ 

e'2676 '.02141 Io4I.T 
0~617 7.~400 on.Cj,42 SNL. lOR SiL IF' NO OVtRf'LO~ 

~2'0" 74e1040 £420 ~LT 

02'01 762665 LAIti SERS02 IMAKE JMP F'O~ SCOPE 
,EJECT 



PAGE 48 8X81<. ax81< 

IHAV£ TEsTED (B~A)w8 = -A PRfVIOUS 
ISEE 9MAMBT rOR S~ORTER T[ST 
INOW TRV A.8-A~~-B = sA 

i!2'1~2 ?54~(l1 SERS03 CI.L.~CLA:CMA 
e2'103 3e3051 AOO APeS 
~2'104 303053 AOD 8POS 
"'2105 3213052 AOD ANEG 
~2'06 3"'3~52 ADO ANEG 
~2'01 303054 AOO A"lEG 
212'10 543052 SAD ANEG 
~2'11 60211' JMP ,+4 
02'12 '40040 £421 PoI!.T 
02'13 2fl13QJ52 LAC ANEG 
02'14 '40040 IooII,.T 
02'115 '41400 O,,",C 101 3 Sit. ISNL IF' A+B OVERr:1.0W 
02'116 140040 £422 ~I.T IOVE~F'LO~ rAILED 
~2111 '162102 LAW SERS03 IMAKE J~~ F'OR SCOPE 

I 
I~.VE TEST •• ~B "lO~ TRV A.8-4-A-8-8 = "!'A-B 
ISEE MAPI,.MB FOR SHOHTER TEST 

02'120 '54001 SEAse4 CLL!CLA:CMA 
02'121 3032151 ADO APOS 
02'122 303053 400 SPos 
02'23 303052 ADO ANEG 
02'124 303052 ADD ANEG 
0212' 303054 ADD BNEG 
02'126 303054 ADO 8NEG 
212127 543055 SAD SUM NEG 
!lI2'30 602134 JMP ,+4 
02'131 14e"4" £423 ~I..T 

02'32 2030" l.AC SUMNEG 
~2133 7.004" ~I.T 
212734 7'1400 OF'L,CH4 Sll. ISNL 1, ,.e OVERrL.OW 
02'135 '4~rlI4" £.24 HL.T IOVERrLOW F'AILED OR LINK rAILED 
~2136 762120 L,AW S(RS04 I~AKE JMP rOR SCOPE LOOP 

.EJECT 



P .. ~49 8X8K BX81< 

IMAV£ TESTED ("A~B)·A I: ':8 U'.lW A+B~A-A-A-8.A = -8 
IUSE ~ABPAl rop S~O~TER rEST 

e2731 754001 SERSl5 :LL:Cl,A:CMA 
:'2141' 303051 At':' APl\S 
22141 3~3053 ASD ~p.,s 

?2'42 3213052 ADD A\rG 
;~2143 303052 ADD ANEG 
~2"44 303054 ADD BNEG 
02'45 303054 AOO BNfG 
~2146 303051 ADO APOS 
PJ2147 543054 SAD BNEG 
02750 602754 .JMP .+4 

~2"51 '40040 E425 ""~T 
02'52 203054 LAC PNEG 
"'2'53 140040 ~I..T 

02'54 '404021 O'L,CH' SNL, lOR Si!L Ir A+B DO NOt ovERFLOW 
021'5 '400421 E.l. 0.41. 1 IlINI< OR OVERF'l..olt.i r4ILEO 
~2'56 162731 I.AW SERs"5 I~'KE .JMP ro~ SCOPE 

I 
IMAVE DONE .. 8+A PREVIOUSt v 
INOw 00 A.B"A·A-8~B·A·A :I ,..8'" 
IUSE AMNSBT rOR S~ORTER TEST 

"'2157 "4001 SfRS06 CL.L.!CLA!CMA 
02'60 303051 AOO AI'OS 
02'61 303053 ADO 8t:>OS 
02'62 3"3052 ADD HJEG 
02163 303052 ADD 4\1EG 
~2"64 30305. ADD 8NEG 
"'2'6' 303"'. ADD SNEG 
02'66 303051 ADD APOS 
02'" ~030'1 AOO APOS 

.02"0 !4~060 SAO AMBSUM 
~27'1 60271' JMP •• 4 
02"2 740040 £4Z7 ~~T 

0~"73 203060 LAC AMBSUM 
02"4 ,.0040 HLT 
el2'" 141400 Of"l.CIoI6 Si!L. lOR SNL rr A+S ovERF"LO~ 

C!!2'76 '40040 [428 1-4L,' IOVERrLOw OR LINK PAIL.Eo 
021" '6275' LAW SERS~6 IMAKE JMP rOR SCOPE 

,EJECT 



PAGE 5e BXSI< 8)(81< 

IWAVE: DONE ( .. S.A,.tj ,.,RfVTOllSL'f 
I~Ow ~CE A.B-A-A-B-~+A+A.e : A 
IUSE A~8P8T rop SH~RTER rST 

;-3e00 154001 SERS2" C~I..:eI..A:eMA 
:'I3?01 303051 A~O APOS 
?,JCII02 303053 ADD 8POS 
~3P.!0J 3032152 ADD A~rG 

~3"'214 :5032152 AOO AI\.EG 
~3~05 3032154 ADD 9~EG 

03~06 30305. AOD B~~E G 
t"J~211 303051 A!jO A"OS 
~3013 3213051 AOO APOS 
~J011 303053 ,on spes 
~3~12 ,.3051 SAO ,pos 
2!~013 603011 J~" ,.' 
213014 '402140 £42·9 !o41.1' 

03015 2213052- I.AC APOS 
032!16 '4212140 MI." 
03017 742400 O'I.CIof1 S~~ lOR SlL Ir A.B ~~T OVERfLOW 
0;J020 74210421 [4321 ""LT II..I~K OR OVE~fl.Ow FAILEO 
1'13021 16321021 I. AW SE~S01 I~A~E J~P fOR SCOPE lOOP 

I 
IArTER ONE PASS 
IMAKE ALl. B CONSTANTS A 
IANO MAKE ALl. A CONSTANTS B 
I 

~3~22 4432162 e:ONC~G 1S2 PASS2 12t\D PASS 
elJ023 6213044 JM~ Cl<lP lyES DO~Ir. 2\ir" 
03024 2e32151 LAC APOS IA 
0302' 2'432153 OAe: 9POS lIS l,JOIo: B 
03e'26 2eJ321'4 LAC BNEG IBNEG 
03021 04321'2 OAe ANEG lIS .~EG 
03030 140001 eMA 
e!3~31 0430'1 oAe APOS 18 I S A 
Pl3032 2032153 L.AC f:;POS 
0J~33 '1402101 eMA IANEG 
0~03. 0432154 OAe BNfG lIS NEG 
03L'J35 203O" LAC BMASUM 
03036 040010 OAe 10 
0~03' 20321621 I.AC AM8SUM IA-e 
0~040 rll4J05' OAC 8~ASUM lIS \lOW A'!!B 

03041 2021010 LAC 1121 IBI!IA 
1?!;'042 04321621 OAC AMBSUM lIS NOW AilS 
03043 6212501 JM~ AP~SBT IOVERF'L.O~ SERUP 

,EJECT 



I'*G~1 8X8K 8)(81( 

0~H'44 441511 OKLP IS~ WOR!'(3 ICHECK OONE LOOPI~G 

~JC45 6~241' J~~ ~ A t-JA D:J ILOQI:) 
~Je46 1~6J36 J~S C;EN~AN IGET ~Q. FOR ~EXT L.Oap 
"3;-'47 H'6362 J~S Cl(f!<~ 

;~ Jr. 5 2' 62!3Z6J JMP AOrOON 
I 
I 

0J~51 l"~0~0 APOS 0 IA 
~3~52 000000 ANEG el I·A 
03053 02100021 BF'OS 0 18 
03e54 ~21000" BNEG ~ /.9 
0J05~ "00000 SUMNEG 0 I.A·(-S) 
03056 000000 SUMPOS 21 /A.~ 

03~5' 0000Z0 BMASUM 0 /S*<.A) 
032160 000000 AMISUM 0 IA*CeB) 

I 
031)61 00""0" MSKBtT 0 

.[JECT 



el3~6J 
elJ064 
"'3~65 
~3(!!66 

03071 
~30"2 
0:5073 
0~07' 
0~0'1' 
0;5076 
03077 
03100 
03101 
0~1L'J2 

03103 
0~10. 
0311lJ5 
03106 
e3107 

1lJ3110 
0~111 
03112 
03113 
03114 
0;511' 
0:5116 
0~11' 
03120 
03121 
~3122 

8)(81( 

1~~336 
V'!43051 
'40001 
~43"52 

22132151 
503061 
74212'''''J 
603103 
203051 
2.~061 
043053 
203052 
04~054 
6213110 

21lJ30'2 
243061 
2143053 
2213051 
043054 

744000 
203053 
303054 
543061 
603120 
'4004l'l 
203061 
'40040 
'414N~ 
14004el 
763110 

8x81( 

PASS2 0 
/GET A RANDOM NUMBER A~D ITS l'S CrvPLE~E~T 
lEACH BIT WILL HAVE A e !\ C'E OF T~E T~~ ~U~8fRS 
I M41(E THE 0 BIT = 1 AND ADD TwE ~U~S£~S nOT~ ~AVS 
IV1R5T AnD IS T~( (Ae) Is ,~[ ALTERE~ 2 = 1 
ISECOND ADO IS THE (MB) TS T~E A~TERED 2 • 1 
ITHE RESU~T 0' dOTH ADDS S~OULD • T~E ALTEREG bIT = 1 
1 
AOEDON JMS GENRAN 

!)AC APOS 
eMA 
:lAC ANEG 

I 

ICfT RA\~OM ~U~BER 
ISAVr: IT 

I~AKr o~rs CO~PL,~r~T 

IA\D SAVr. IT 

IT~E rtRST BIT TO BE ALTERtD IS ~ THE~ CONT!NUE TO 17 

/ 
ISET UP 
8ISETU 

I 

LAC K4e0i< 
oAe MSI<9IT 

NE)(T BIT TO 
LAC: APOS 
AND MSKBIT 
5lA 
JMP MODNEG 
I,.AC: APOS 
)(OR M$!<81T 
OAC sPos 
LAC AN£G 
OAe BNtG 
JM~ BITTS1 

TEST ~ ALTERED ~UM8ER GOES TO BPas 

100ES APOS 8IT : 0 
I~O .I.TE:~ ANE"G 

I~OOlrIE~ NUMBE~ GOES TO A~OS 

IU~MOO NUMBER GOES TO BNEG 

/THE ONES COMP NUMBER HAS THE 0 BIT MOOt~Y IT 
MOD NEG I,.AC ANEG 

XOR MSI<BIT 
CAe APOS I~OD NUMR£R TO SPOS 
LAC APOS 
OAe BNEG IUNMOO NUMBER TO 8NEG 

/ 
ICOMPLEMENTED BIT TEST1 (AC) = MOO I r I ED ~'UM8ER A T ADO 
1 
8ITTS1 C:LL. 

[431 

LAC SPOS 
ADO SN£G 
SAO MSKBIT 
J~p ,.4 
HI..T 
I,.AC MSK8IT 
toILT 

OF"L.CH8 S~L 
E432 ~l..'f 

LAW BIT151 
,EJECT 

IGET MODIFIED NUMBER 
IACD UNMrDIF'IED 
IRESULT SHOULD = BIT CHA~GED 

IDISPLAY BIT ALTrRED AND EX? 
INO (jVERF'LC'w 
/OVEPFLOW NOT ALLO~En 

IMAKf J~~ rOR SCOPE LCOP 



V"3123 
73124 
~3125 
"'3126 
~312' 
et313~ 
03131 
03132 
~3133 
~J134 
03135 

PI~136 
03137 
031.21 
~:I1'" 
~35.'2 

03143 
~31" 
~314' 
031.6 
0~1" 
"'31521 
03151 
183152 

03153 
~3154 
~3155 
03156 

1Z3151 
03160 
03161 

03162 
03163 
Pl3164 

"'3165 
P.!3166 
03167 
031?~ 

BX8K 

?44~~0 
203e~4 
3"'3~r;3 
543~61 
6213133 
'40040 
203061 
'4""'40 
14140~ 
140040 
163123 

203061 
7 •• 0221 
0430~1 
7.0200 
603011 

""17 
6032163 
106336 
106362 
,,0i104 
7.2010 
"1100 
602'1' 

2217411 
'.'·11 
7'102121 
'4004£1 

201411 
,.,4!54 
,.00.0 

2211454 
5., 4 11 
'4004~ 

201454 
'4'454 
'41000 
140040 

Bx8K 

ICOMP BIT rEST 2 (M~) ~ 
I 
8%TT52 CU. 

l.AC f::N[G 
~r~ ~pas 

SAO MSKBIT 
Jl,lp •• 4 

[433 ~LT 
LAC MSI<SIT 
~~T 

OF'L.CH9 S~L 
£434 ~~T 

LA~ BITr52 
I 

~ODIrIEO NUM8ER AT AnD 

1011( 

IGET U~M~Dfr!Er 'WM3r~ 
I A C\ D M COl r I (" 
IRESULT S~OULD = 81T CMA~GED 

IDJSPLAY INCORRECT Rr.SwLTS 

IOISPLAY BIT ALTEREC A~D EXP 
ISHOULD NOT OVERrLO~ 

IMAKE JMP rOR SCOPE LOOP 

IPOSITION MASK BIT OVE~ 1 9LACE 
Irr 11 ~AS BEEN ~ONE CONTINUE 
I 

/ 

LAC MSKBIT 
~CR 
OAC MSKBIT 
Sl' 
JMP AISETU 

lEND or TEST S(OUE~CE 
I 

lSi! ItJORK3 
JMp AO£oON 
J~S GENRAN 
JMS CJ(~O 

L.AS 
RTI.. 
SPA 
JMI' RAN ADD 

/POP-i5 BASIC rXERCISE~ 
ITEST SAD 
I 
SAOAC LAC K0 

SAD 1(0 
SKP 

E435 IofAL.T 
I 

£436 
I 

[437 
I 

LAC 1<0 
SAn l(1S 
~A~T 

LAC 1I(7S 
SAO 1(0 
~ALT 

LAC K7S 
SAD 1(15 
SKI' 

£:438 ;14\,.T 
I 
ISAO. "AO 

IGET I..AST 
IPOSI"ION 

ISAVE: 
IOONf' AL.L. BI"S 

100 F'OR ~E)(T SIT 

IC~ECK DoNE LOOPI~G 
11..001' 
IGET NO~ rOR NEXT LOOP 

ICIofECK rOR CONTI~UOU5 LOOP 
leI( ACS t> 

;. "APr 4 
IL.OOP 

lAC • 0 

IERROR. SAD K0 SKIPPE~ 

lAC • eJ 

IERROR, SAD 1(15 rAILED TO SKIF 

lAC • 1'5 

IERROR, SAD 1(0 rAILED TO SKIP 

lAC :I 1'S 

IERROR, SAD K7S SKIPPED 



PAGE 54 axeK ax8K 

I 
031'11 ,,0000 C~A lAC II: 0 
03112 34'1411 TAD K~ 

~3113 '41411 SAO K0 
0~114 14100Z SI<I' 

03115 140040 [4:$9 14.~T IERROR, SAD KQJ SKIPPED 
I 

O3116 ,,00021 CI.A lAC : '" 
"'31'11 341411 TAO K0 
0322121 541454 SAO K1S 
~3201 1400421 [4.11 Hi!.T IEQROR. SAO K1S FAILEO TO SKIP 

I 
~3202 "eQJ00 0'-" lAC • " 
03203 ~4'14!s4 TAO 1<15 
t?l320. '41411 SAO 1{0 
~320' '421040 £:441 101 AI. T IERROR, SAO 1<0 FAILED TO SKIP 

I 
03206 ""'UJrlI O~. lAC • 0 
032m1 3414'4 TAD K'1S 
213210 '41454 SAO K1S 
03211 '1410021 SKIP 
03212 '1402140 £442 HA!.T IERROR. SAO K'1S SK!~PEO 

I 
.EJECT 



;:1A~~5 8)(81< 9)(81( 

ISEQUENT!AI. SAO 
I 

33213 221'1411 LAC 1(21 IAe I 0 
0~214 '4'1454 SAO 11(75 
~3215 760001 LAW 1 /7600(,'1 
~3216 "'14,. SAD 1('15 
21321'1 '160002 LAW 2 1760002 
03220 5.7454 SAO 1(7S 
0;5221 '160004 LAW • 1760004 
~3222 54'14,4 SAO 1(15 
"'3223 '60010 LAW 10 ,740010 
0322' '.,.5' SAO 1(15 
0322' 760"20 LAW 20 1'60~23 
~3226 54"5. SAO 1<1S 
03221 760040 L.AW .0 1160r40 
03230 7.0200 Sf A 
03231 ,.fl040 £:4'3 IoIAL.T ,E-ROR. AC NT " " CONTENTS or 

lAC • LAST SAO Tj.4AT rAIL[O , 
ITEST SAO. SI(P S[~!ES , 

03232 "018" eL.A ,AC • " 
(')3133 ,.",. SAO !(1S 
03a34 '68001 LAW 1 )"82101 
0323' "100e SI(I=' 
213236 ;00002 L.AW 2 ,'600"02 
03237 '4'1'" SAO I<'S 
2132.21 1600'" LAW .. )760004 
~32'1 "100" SI(P 
032.2 16""10 I.AW 11 ,'.0010 
032.3 ,.,.,. SAO 1(" 
2132.4 7'0120 l.AW 21 1,60m20 
032.' "1IZ8 SteP 
03246 16"0'0 l.AW ., ,,600.21 
~:S2" 7."20" SIA 
"~2'0 7."0.0 £ ••• HAI.T '£RROR~ AC NOT ~~ CONTSNTS 

10' AC • L.AST SAO OR SKP 
I 

03251 ""1' lSI wORK3 ICHECK OON~ LOOPING 
032'2 '831'3 JMP .AOAC 1l.00' 
~32J3 186336 JMS Ci£NRAN IGeT NO, POR NEXT LOOP 
2325' 106362 JMS CKNO 

I 
,EJECT 



PACE 56 BX81< 9x81< 

ITEST O~M 

I 
913255 207533 D~HAC LAC I(~ALT lAC • '4~04~ 

03256 151111 Olt-1 11111 IADOR 1111 OR 01111 
0~251 211111 I.AC 11111 
032621 7.02210 Sf A 
~3261 7400421 E445 ~AI.T IERROR. OlM rAILED AT 11111 

lOR ~1111 

I 
213262 2211533 LAC I(HALT lAC ~ '4?l04~ 
~3263 152222 02M 12222 
Q!~26. 212222 L.AC 12222 
0326' 74eJ2k'e SlA 
213266 ,.00.0 [446 HAL.T IEQROR. DiM F'AlliO AT 1222 oq 

102222 
I 

21326' 207533 I.AC I<,.Al.T lAC • '4011'" 
032121 - 153333 elM 1333J 
213271 213333 LAC 13333 
213272 7.flI200 SIA 
03273 7421040 £447 ~AL.T IERROR, DiM F'AIlrO AT 1333:5 OR 

12:3333 
I 

0:1274 207'33 l.AC t<HAl.T lAC .. '400421 
0327' 1"'.' OIM 1".4 
0:S276 214444 l.AC 1444. 
0~277 740200 S!. 
0:J:JQJklJ '4004121 [448 Io1AI.T IERROR. OlM ,AtLEO AT 14444 

10" ,4444 
I 

1213311 211533 l.AC ICHALT lAC, '40841 
03302 1"'" DIM 1"" 
033113 21"" \.AC 1"'5 
03304 '.121200 51A 
C'J3SI2I' 140141 £449 HAI.T IERROR. OlM rAIl£O AT 15555 

10. 1'5555 
I 

213306 20"33 LAC KHAl.T lAC , '.12I0.1lJ 
03311 1'6666 OIM 16666 
2I3!1121 216666 LAC 16666 
1213311 ,,02fJl seA 
0:5312 ,.00.0 [.11 ~Al.T IERROR, OlM F'AILEO AT 16666 

lOR ~6666 

I 
0'!13 21"'33 LAC I<,.ALT lAC II 140040 
L'J:S31' 15"" OZM 11777 
0331' 21'1'" LAC 11771 
~~316 140200 52A 
03317 7400.0 [.51 HAI.T IERROR. OlM F"AtlrC AT 17777 

IrJR 717777 
.EJECT 



2l332~ 
2'3321 
03322 
2'3323 
e3:524 

"3325 
03326 
2!J321 
et3330 
03331 

03332 
03333 
03334 
0333' 
03336 

03337 
033M~ 
03341 
0~3.2 
03343 
B33,4 
033" 
0~'46 
033.' 
~33'2I 
03351 

~:S:S'2 
03353 
03354 
21335' 
21335' 
0335' 
B3360 
03361 

8X81( 

20"33 
152525 
21252' 
14212"0 
'4210421 

201533 
155252 
215252 
'4~200 
14021421 

20145. 
1,'711 
140001 
'.02~QJ 
'40040 

754001 
30'4" 

1"'" '40001 
'402B" 
7''''''21 
141400 
14014' 
21'777 
'40200 
'400421 

207454 
152'2' 
155252 
1,77'7 
150000 
,.0001 
,,0200 
'40040 

9Xll< 

I 
LAC KHALT lAC • '4~04~ 
OlM 12525 
LAC 12525 
SlA 
~A~T IERROR. o~~ ~AIl[O AT 12525 

lOR ?2525 
I 

LAC KMALT 
OlM 15252 
LAC 15252 
SlA 

[453 ~AI.T 
I 
I 
IT~ST AC ArTER A OIM 
I 

[454 
I 

LAC K'S 
DiM 17777 
eMA 
SlA 
I1AI.1' 

lAC • 77171' 

IITEST ,le, LINK, ,lOR. 17", OR 017" A'rrR A D1M 
I 

£4" 
I 
I 

C~A!CMAICLL 
AOO K7S 
OlM 17"77 
OMA 
Si!A 
MAL.T 
S~1.. 
IoIAI..T 
LAC 1"77 
SlA 
IoIALT 

ISEQUENT!AL. DIM 
I 

E'58 

LAC 1(7S 
OlM 1252' 
DIM 15252 
O!~ 1"" 
O!M 10000 
OMA 
CI..AISlA 
~AL.T 

,EJECT 

IERROR. AC NOT 1'S ArTER A niM 

IERROR, LINK NOT e 

IERROR, O~M rAILED AT 171771 OR 07771 

lAC, 1'5 

lAC • 0 

IERROR. AC ~,IOT j' S AFTER 
IO~foI SERIES 



PAGE 58 BxeK 8X8K 

pI~362 352525 TAO 12525 
CJ!3~63 355252 TAD 15252 
~336' 35171' TAO 17777 
"'3~65 35121000 TAO 10~00 
r?t3366 7'02e'0 SlA 
0336' '400~0 (.59 r.4A~T IERROR, OlM F'AILrO 

I 
03370 447517 lSi! wORI<3 ICHECK DC-NE LOOP!t-.iG 
03311 6213255 JMp Oi!~Ar! IlOOP 
213372 1216336 JMS C£~HUN IGET NO. rOR NEXT LOOP 
03373 106362 J~S CI<NO 

I 
I 
ITtST OAe 
I 

rll3~14 207455 OACAe LAC K515 lAC • 11111 
03375 051111 OAe 11111 
03376 551111 SAO 11111 
P.l337' "U"~0 steP 
03'0121 ,."0.0 £4621 ~AI.T IERROR. OAC AOR CONTENTS ~OT [QUAL 

ITO AC. ~AC rAILrO 
1213401 20"56 LAC 1<125 lAC • 122222 
03'02 052222 OAe 12222 
03'03 "2222 SAD 12~22 
03'0' 7.101210 SKP 
03'0' 7.0040 ('61 ~AI.T IERROR. 122222 OR ~22222 CONTENTS 

INOT II TO AC. OAC '.l~EO 
0~406 2074'7 L.AC K13S lAC. 13333 
03'07 "53333 OAC 13333 
03'10 "~333 5AO 13333 
1213'11 "1000 stUIt 

1213'12 ,.11041 £'62 HAI.T IERROR, 13333 OR 13333 CO~TENTS 
INOT ~ TO AC OAe 'AILED 

03'13 2,,'461 L.AC 1<2,'S lAC. 14444 
03'1 4 05"" OAe ""4. 
03'1' ,,4 •• 4 SAD 14'4. 
0~'16 741121211 steP 
0!'17 7.1140 E'.~ "'AI.T IERROR. 14.44 OR 03333 CONTENTS 

INOT , TO AC', OAe 'AIL[O 
2134221 217461 LAC 1<155 "C , 15555 
0!'21 05'555 OAC 1'555 
03'22 '5'5'5 SAO 15555 
03423 741021'f! SKP 
0~'24 7.0f!41 [464 ~A~T I[RROR, 15555 O~ 055'5 CONTENTS 

INO , AC • CAC rAILED 
• £J£CT 



P,A t7III'" 5 9 gxel< exel< 

'-"3'25 2217'62 LAC 1<165 lAC. 166666 
03426 056666 D.HJ 16666 
03427 5,6666 SAO 16666 
~3430 14100e S!(P 
~3431 ,.0e40 £465 i-IAL.T I[~ROR, 16666 OR ~6666 CO~TE~TS 

INOT = AC, OAC rAIL-rO 
~34:S2 2e146J LAC 1(11S lAC = 11777 
03433 057771 DAC 17'7' 
03434 557777 SAO 111" 
"'3435 141000 SKP 
03436 ,.0040 £466 i-IAL.T IERR(;R, 11717 OR ~1711 CONTENTS 

iNOT ~ AC. DAC rAILED 
~3431 207466 L.AC 1(010 lAC • 252525 
034421 ~'2525 DAe 12525 
03441 552525 SAO 12525 
"'3442 '41000 SI<P 
03443 7421040 £46' HAL.T IERROR, 12525 OR 02525 CO~TENTS 

lAC , AC. OAe rAILED 
03444 2PJ1467 LAC 1(101 lAC .. 5252'2 
03445 (2)5'252 OAC 15252 
Q!3446 555252 SAO 1'252 
03'47 7410210 SI<" 
034'0 140040 [468 ~AL.T IERROR, 15252 O~ 05252 CONTENTS 

INOT • AC, OAe r.IL£O 
I 
I 
IS£QU[NTIAL. D4C 
I 

03.51 144000 Cll. II. • " 
03452 2217454 LAC 1<15 lAC. 1'5 
03453 0'2525 OAe 12525 
~34'4 05'252 DAe 15252 
034,5 215"" OAe 1"17 
1213"6 el510'0 DAC 11000 
213457 t?I'1111 OAe 11111 
03460 140001 OMA lAC , 8 
03461 ""200 CL.AISiA 
03462 140040 £.'9 ~.L.T IERROR. AC NOT 1'S ArTER CAe SE~I£S 
213463 31252' 1400 12525 IONES 
03464 ~1'252 ADO 15252 IONES 
0~'65 317"7 ADO 1"77 IONES 
~3'66 311000 AOD 110021 IONES 
0346' 311111 AOO 11111 IONES 
12!3410 '40801 eMA lAC • " 
21:)'71 ,,0200 SlA 
0~"2 '40040 [4'0 Io4AL,T IERROR, oAe F'AILEn. ONE OR MORE 

IA~DRESStS NnT ~~ES 
I 

"'3413 4,'511 IS! WORK3 IC~ECK DC~E LOO~I~G 
~3414 60:5374 Jt.4P r:)ACAC ILoOP 
0.34'5 106336 JMS G£N~4N IGET NO, rOR NEXT LOOP 
03416 106362 JMS CI(NO 

,EJECT 



PACE 60 8X81( 8)(81< 

ITEST iSl 
I 

~347' 207411 ISlAC LAC K0 lAC • e 
~3500 l5010~ OAC 10100 
0351211 45012121 ISl 10100 
"'3502 751001 SI(PlCI.A!CI-1A 
~3'03 740040 [471 HAI.T IERROR, 1St SKIPPfD 
"'3504 50'412 ANO K1 lAC ~ 1 
03505 55~1e21 SAO 1010121 
03506 741000 5K,., 
0~'07 74021421 [472 I.fAI.T If~ROR. 1Z1~0 OP 2'?10l NOT 1 

IIS~ F'AI1.ED 
03510 20'511 LAC ~412J01( lAC • 37777' 
03511 05"100 O'C 101PHl 
03512 450100 III 10100 
0~513 751001 Si(PICI.AtCMA 
03514 '40040 [.73 IoIAI.T IE~ROR. ISZ Sl<tl'P[D 
03'1' '0'435 A~O 1<412101( 
2I3!J16 5'011210 SAO 10100 
03517 "100121 SI(P 
03520 7.0040 [474 Io4AI.T IERROR, 101~H'l OR 0e100 NOT 40~0~0 

IISZ F'AI1.ED 
03521 2"750~ 1.AC 1041 lAC ;: 717776 
0~522 ",,""00 04" 10100 
~:S!523 45"2,00 rSJ 10100 
~3524 '511Ull SI(PtCI.AICMA 
0352' 140040 £4'5 Io4AI.T 1e:~ROR. lSi! SI<IJ'PE:O 
"'3'26 507.54 ANO 1<75 
0352' 550100 SAO 1010121 
035:5" "100" SKP 
213531 '.0040 ["6 HAI.T IERROR. 101210 O~ 210100 NOT 171777 

IISi rAILED 
213':52 2e"03 1. AC "11 lAC • 7,71'6 
213533 05"" QAC 11'71 
~:5534 ."''1' ISZ 11711 
213535 751001 SI(PrCl,.AICMA 
213536 '4ee4" [.77 101 AI. T IERROR. ISZ SKIPPED 
03"37 50'454 ANO 1<75 
03'." '577" SAO 17'"'' 
21:5'41 '41000 SI<ll' 
0~'.2 74"e40 &:4'18 HAI.T IERROR, 1171 OR 01'" !\jOT 717777 

IISi F'AILED 
0J543 207'11 LAC M400~ lAC II 37171' 
0~544 ""717 OAe 1711"1 
21354' 4"771 IS! 1'777 
213546 751001 SI(PtCI.'!OMA 
213547 '.00421 E4'9 ~AI.T IEIltROR. 1St SKIPPEO 
~3550 501435 ANO K42101o( 
03551 ~5"7'7 SAD 1"71 
o.!3552 '41000 SKP 

.EJECT 



"'C;~1 aX8K BX8K 

eJ3553 140040 £480 4AI.T IERROR. 17777 OR 0111 ~TOT 4?0?00 
IlS~ rAILEr) 

('13554 201411 LAC 1(0 
r.3S55 ~57777 t}AC 11777 
03556 457771 !Sl 1717'1 
~3557 751~01 Sj(F':CI.A~CJl1A 

~3!6~ 140040 E481 ~AI.T IERROR. ISl SKIF'PEO 
03561 501412 AND K1 
e:5562 551171 SAD 111'7 
03!563 1410210 SKI' 
~3564 14(1:1040 E482 ',AI.. T IERROR, 17777 OR 07117 t,OT 1 

IISl rAILED 
03565 150000 CI.A lAC • 0 
~:5'66 2~1454 )COR K1S lAC = 1'5 
e~561 21'1111 OAC 11111 
03510 4'1111 ISl 11111 
0J511 '40040 £483 ~AI.T IERROR. ISl rAILED TO SKIP 
~:S512 211111 LAC 11111 
~3"J 740200 S!A 
213574 140040 E484 ~AL.T IrRRQR. 11111 OR 01111 NOT ~ 

IISl rAILED 
213515 150000 CI.' lAC iii " 

03'76 2.7454 )COR K7S lAC. 1'5 
03'71 0'2222 QAC 12222 
03600 '52222 ISl 12222 
03601 140040 -E 4tt' ~AI.T IERROR. ISc rAILED TO SKIP 
~3602 212222 LAC 12222 
036213 140200 Si!A 
~J604 '421040 ('86 HAI.T IERROR, 12222 OR 02222 ~~OT " 

Irs~ FAILED 
213605 152102121 CI.A 
03606 2414'4 xOR K1S lAC I 1'S 
03601 053333 OAC 13333 
~361~ .'3333 ISl 13333 
03611 '.21040 £481 ~AI. 'T' ' I£~ROR. lSi 010 NOT SKIP 
213612 213333 LAC 13333 
03613 14021210 S~A 
03614 140040 £488 ~"1. T IERROR, 13333 OR 03333 NOT 21 

IIll F'AII.!O 
0~'1! "0000 CL.A 
03616 24'454 XOR 1(15 lAC, 1'S 
03611 0!54444 OAC 14444 
03620 4,4444 lSI 14'44 
0:5621 '40040 £.99 ~AL.T IE:~ROR, JS~ D!O NOT SKIP 
03622 21'4~4 LAC 14444 
~3623 '40~~0 SlA 
~362' '.0040 [.90 IoIAI.T IERROR. 14444 OR 04444 NoT ." 

IIS2 rAIL.ED 
.EJECT 



PAtS!: 62 8X81< Bx81( 

03625 75e0QJ0 el..A 
03626 2~1454 xOR 1(75 lAC. l'S 
?362' 055555 DAC 15555 
~3630 455555 lSi 15555 
2'~631 '40040 (.91 ~'~T IERROR. ISl DIf) ~CT s~qP 

03632 215555 LAC 15555 
03633 '4212210 !Sf A 
03634 7421e40 (492 I-I'I.T IERROR, 15555 OR 05555 NOT ", 

11Sft rAIl-En 
21363' 7521000 C~A 
213636 247'54 xOR K7S lAC I: 1'S 
213637 056666 OAe 16666 
2136421 456666 lSi 16666 
213641 740040 [.93 HAI..T IERROR, ISl rHD ~OT SKIP 
213642 216666 l.AC 16666 
03643 '402210 S!A 
213644 7421040 [.94 I1'L.T IERROR. 16666 OR 06666 NOT '2' 

IISl rAIl-EO 
03645 7500210 CI..A 
~3646 24745. xOR 1(75 lAC c 1'5 
213647 0'J'7'7 DAe 1'111'1 
2136521 4'771' IS! 11"" 
0~651 '40040 [.95 HAI..T I[RROR. 1St DID NOT SKIP 
213652 21'171' L.AC 1'7" 
03653 140200 SiA 
03654 140040 (496 HAI..T IERRoR. 17771 OR 017;; NOT 'I 

IISi F"AIL.EO 
"'365' 150000 C~A 
213656 2.74,. xOR 1(75 lAC ~ 1'S 
213651 "'2525 DAC 12525 
036621 452525 !Si 12525 
213661 74111., ['9' IoIAI..T IERROR, lSI DID NOT SKIP 
03662 212'2' L.AC 12525 
213663 140200 51. 

I 
03664 ' .. 00.0 [.98 ~AI.." IE:RROR. 12525 OR 02525 NOT '" 

1152 FAIL.EO 
~3665 'S2lILUI CL.' 
03666 241"S~ XOR J(7S lAC. itS 
2I~'61 e55252 OAC 1'252 
03610 4"252 II! 152'2 
036'11 '40040 t499 WAI.T I£~ROR, !S~ oto NOT SI<IP 
03672 21'252 L.AC 15252 
213613 7."200 Sf A 
03614 140040 £'00 ~AL.T IERRnR, 15252 OR 215252 !\JOT ~ 

IISl rAILED 
,EJECT 



f:'A'II'" 6:5 aXel< 8x81( 

ITEST lSi, SI(P 
I 

~3615 21211454 LAC K7S lAC • 1'S 
03616 052525 ,AC 12525 112525 ~R 02525 
P!3671 "'55252 DAC 15252 11 5 252 OR 05?5t: 
et310et 057771 ClAC 17777 117777 aD 7:1717 
03101 051000 OAC 11~0~ 111e00 OR 01;'~~ 

03'02 0'0100 DAC 1010~ 1101~2' "I" , .... eli?; 
03103 452525 lSi! 12525 
et~1214 141000 5KP 
0310' 455252 1St 15252 
2'3106 741000 SKI' 
~372'7 45"'1 lSi 17777 
~3'10 141000 SKI' 
~3111 4510321 rSl 11000 
e3112 14100~ SKI' 
e'3113 "50100 tSl 1121100 
03'14 140040 [501 ~AI.T IERROR. 1St DID NOT SKIP 
03115 312525 ADO 12525 
213116 315252 ADD 15252 
03711 317111 ADD 17'71 
03720 3110121~ AOO 11P!00 
~3'21 31010" AOO 10100 
03'22 74Q10€11 CMA 
PlJ123 7412121210 SlA 
O3724 140040 [5"2 IoIAI,.T IERROR, ALL AORS. ":OT e 

I 
I 
ISf;OU[NTIAI. ISl. NO-SKIP 
I 

03'25 201511 LAC M4001( lAC ., '3117..,., 
03126 05252' OAe 12525 lOR QJ2525 
~3'27 0552'2 OAC 15252 lOR 05252 
"'3130 0'7'''' OAe 1."." IO~ 0"'" 03131 0'1 rJ2"~' OAe 11000 lOR ~100l' 

03'32 2150121" OAe 1rtJ100 IO~ 0010~ 

03'33 '52525 IS! 1252' 
C'l3'3' 4552'2 152 15252 
03'3' 4"'" lSI 1"71 
03736 4510021 IS! 112100 
03131 4501021 lSi! 10100 
"'3140 "o000 CL.A lAC • " 
03141 31252' AOD 12525 
2I~'42 315252 AOD 15252 
03'43 31'71' AOD 17'71 
213144 3112100 ADD 1100e' 
2131" 3101021 AOD 1010121 
12'3146 241436 XOR K40~1( IRESUL T :: 4?~N'2 

~3147 140200 SiA 
03150 ,.0040 £503 ~AI.T IE~RClR. ALL ADQkS. \01 4e~;0N" 

,EJECT 



PAGE 64 8X8K 8X81< 

ITtST tS~-SK", SKIP 
I 

03'51 201454 LAC K'1S lAC. 1tS 
03152 2155252 ')AC 15252 
1l!3'53 455252 IS~ 15252 
~:5'54 '41000 SI(P 
121315' '41000 SKP 
03'56 1402140 £504 HAL.T IERROR, tSl.SKTP nt~ ~OT SKIP 

I 
ITEST SKP-15'. S'<IF' 
I 

1213"'1 20'1454 LAC 1(75 lAC = 1'15 
1213'621 055252 OAe 15252 
1213'61 141000 SKI' 
213'162 '4212100 ~OP 

0~'6J 455252 lSi 15252 
"'3'64 '1402140 e:5e!5 IolAL.'" IE~RnR, SKP~ISl 010 ~OT SKIP 

I 
IT'ST SKP-ISl, NO-SKIP 
I 

03'65 2217411 LAC 1(0 lAC • 2) 

03'66 055252 DAC 15252 
0~167 14121210 SKP 
03'70 '1.0000 NOP 
03'71 455252 IS! 15252 
03'72 .- 1412100 51<P 
0;'773 14021421 E506 Io4AL.T IE~RCR, SKP .. tSl SKIPPED 

I 
03174 447'17 ISl WORI(3 IC~ECI( DONE lOOPI~G 

03'7' 6034'1' J~p IS!AC IL.OOP 
03"6 106336 J"'S GENFUN IGET NO. 'OR ~E)(T L.OOP 
213'" 106362 JMS CI(NO 

.EJECT 



PA~65 

040021 
04~01 
04~~2 
04003 
04004 
04005 
0412106 
04007 
~4010 
04~11 

r4012 
04013 
04014 
0411'15 
04016 
0.011 
04020 
2142121 
~4022 
04023 
"'41124 
21412125 
04026 
~4027 
04030 
~4~31 
0.12132 
~4033 
0.034 

0.035 
04036 
04031 

04040 
04041 
04042 
04043 
1ll4"4. 
04".5 
04046 
21404' 
04121"0 

214051 
04"52 
04053 
Pl4054 
04055 
04056 

BX8K 

20"52 
7402C.'!0 
74004" 
204163 
04'552 
204005 
50'431 
140200 
604014 
2,,7437 
047'13 
6214020 
20'421 
0"513 
'41e00 
14"52 
204163 
061513 
44"13 
207'13 
546e01 
"100" 
604011 
201552 
140200 
740040 
204164 
044000 
,.0000 

201"3 
14020121 
'40040 

221'165 
041553 
151111 
611111 
'4ieee 
141"3 
20155. 
140200 
'4~040 

204166 
041554 
052222 
612222 
7410210 
147'54 

8x81( 

ITEST J~p 
I 

LAC JMPRET 
SiA 

E501 IoIAI.T 
INIT4K LAC J~PSEQ 

OAC JMPRET 
t.AC • 
AND 1(1(11K 
SlA 
Jfo1P •• 4 
LAC K1 el< 
CAe RJCNT 
J~p ,.5 
I.AC 1<20 
OAe ~JeNT 
SKI' 
DiM JMFRET 
LAC JMf)5EQ 
OAC- RJCNT 
tSl RJCNT 
LAC RJCNT 
SAO K1'1,,1 
SKI' 
J!lIP ._1 
I.AC JMPR£T 
SlA 

[508 lolA I. T 
LAC !lIOO 
OAC £,07-2 

MOOX NO" 
I 

LAC Jlll 
SIA 

[,09 IoIAI.T 

LAC RJ111 
OAe .1111 
OAe 11111 
JMP 11111 
Slut 

RJHP1 OlM J111 
I.AC J222 
S!A 

E5U~ 1-1'1. T 

LAC RJ222 
DAC J222 
CAe 12222 
JMfD 12222 
SKP 

RJ~P2 elM J222 
.EJECT 

IERROR JMP • ",1, •• 4 c~ • +5 ~ A I u:n 

ISEE Ir IN UPPER 4K NOW 

I p~ UPPER 4 K 
II.Ow[~ 41<' 

ICLEAR ER~OR TABLE 

1ST 0 R E J ~~ P , r 
IINCR, ADDRESS 

IwIl.1. , SAD r7771 WHr~ I~ 
I UPPER 41< 

IERROR, JMPP,.4. ,.5 OR .~7 rAILED 
IPRESS CONTINUE TO DETERMINE 

IJMP F'AILURE 

IERROR. RJMP OR JM' TO 11111 
lOR 01111 rAII.EO 

ISTORE J~P AOORESS IN TABI.E 

IJMP TO 11111 O~ e1111 

IC~EAR ERROR WORD TABLE 

IEAROR, RJM' OR JMP TO 12222 
lOR 02222 rAILED 

IJMP 122? OR 02222 

ICLEAR ER~OR TABLE 



PAGE 66 8X8K 8X81( 

0405' 2015'5 L.AC J333 
0406e! 1402'-'l0 Sf A 
214"'61 740040 E'~l ~AL.T IE~RORI R,JMP OJ:( JMP TO 13333 

lOR l3333 rAIlEo 
~4~62 2rzl4161 LAC R,J333 
?'4~63 2'475'5 CAe J333 
"'4"'64 053333 oAe 13333 
04065 613333 JMP 13333 IJMP TO 13333 OR 03333 
~4rJ66 1410C!Jrzl SKI' 
214061 14'555 RJ~P3 ClM J333 IC~EAR ERROR TABLE 

I 
r.4rJ721 201;56 LAC J4 4 4 
04011 140200 Sl' 
04~72 740040 [512 ~AI.T IERROR'. RJMP OR JMP To 1444<4 

lOR 04444 'AtI.EO 
214"'3 204170 LAC RJ'44 
214014 047556 OAC J444 
214015 054444 OAe 14444 
04076 614444 JMP 14444 IJMP TO 14444 OR 04444 
04f!11 741000 SlCp 
041021 1.7556 RJMP4 OlM J444 ICL.EAR ERROR TABLE 

I 
04101 20"" LAC J555 
04102 140200 Sf A 
04103 740040 £52,3 wAI.T IE~ROR. RJMP OR JHP TO 15555 

10" 15555 'AII.£O 
~4104 204171 LAC RJS55 
~410' 04'557 OAe J555 
214106 055555 OAe 15555 
04101 615555 JMP 15555 IJMP TO 15555 OR 05555 
0~11ra 741000 SKI' 
04111 14"" RJMP5 OlM J"S ICLEAR ERROR TABLE 

I 
04112 207560 LAC J666 
04113 '402GUI SIA 
04114 '41)040 £'"4 HAL,T j'RROR~ RJMP OR JMP TO 16666 

10" '6666 'AIL£O 
04115 2041'2 LAC ~J666 
04116 114"6" OAe J666 
04111 056666 OAe 16666 
214120 616666 JHP 16666 IJMP TO 16666 OR 06666 
04121 '41"00 SKit 
"4122 147560 RJMP6 elM J666 IC~£AR ERROR TABLE 

I 
iEJECT 



I.lA~61 9)(81< 8)(8K 

04123 207561 LAC J111 
2'4124 1402~~ S~A 
04125 14~eJ4~ [515 j.jALT I[~R~R. RJMP OR JMP TO 11717 

I~R 01777 rAILED 
04126 22)4113 L.AC RJ177 
04121 041561 OAO J117 
0413'" '/;511" OAC 1"'7 
"'4131 617777 JMP 11777 IJMP TO 17171 OR 07771 
04132 141000 SKI' 
04133 141561 RJMP7 D2M J7'1' ICLEAR ERROR TABLE 

I 
04134 20'563 LAC J252 
~4135 14020~ S~A 

04136 1421040 £:516 ~ALT 1[IltROR, RJMP OR MP TO 12525 
IO~ r2525 rAILED 

0413' 2041'. LAC RJ252 
04140 04'563 CAe J2'2 
041Al 052525 OAe 12525 
~4142 612525 JMI' 12525 IJMP TO 12525 OR 02525 
04143 741000 SKP 
04144 141563 RJMPB OlM J252 ICLEAR ERRO~ TAeLE 

I 
04145 20'562 LAC J'25 
04146 740200 seA 
"'4141 140040 [517 IoIALT I[RROR, RJMP OR JMP TO 15252 

lOR 052'2 F'AILEO 
214150 204175 L.AC RJ525 
G:'i4151 041562 OAe J!525 
04152 055252 DAC 1'252 
04153 615252 JMP 1'252 IJMP TO 152'2 OR 0'252 
0'"54 '41000 SKI' 
04155 1.7562 RJMP9 O!M J525 ICLEAR ERROR TABL.E 

I 
04156 44'51' tSI ItJORI(3 IC~ECI( DONE L.OO",ING 
04157 604035 JMfJ Monx·1 IL.OO,. 
0~1621 1063~6 JMS GENRAN IG£T NO'. 'O~ NEXT ~OOP 
0'161 106362 JMS CI(NO 
eJ'162 6214116 J~p T$CAL. ITEST CAL 

I 
IJMP CONSTANTS, THESE ARr MOOI'I£O W~EN rN ~ I 'I( 
I 

04163 600112 JMPS[Q JMP S£QUEN 
~4164 604035 MOO JMP MOOX*1 
04165 60404' RJ~11 JMI' RJMPl 
e'4166 6040'6 RJ222 ,JMIJ ~JMP2 
04167 604061 1Q.J33J JMP qJ~P3 

0'17eJ 604100 RJ444 ,JMP A,JMP4 
04171 604111 RJ'55 JM" ~JMP5 
04112 604122 RJ666 JMP ~,JMP6 

04173 604133 RJ177 JMP R,JMP7 
041,. 604144 RJ252 ,JMP R,JMPB 
041,5 60415' RJ525 JMP R,JMP9 

,EJECT 



04176 
041" 
04200 
214201 
04202 
C!J420:5 
04204 
1214205 
04206 
04201 
12l421C!J 
1214211 
04212 
04213 
CJJ4214 
04215 
04216 
214217 
04222' 
~4221 

04222 
04223 
04224 
04225 
12!4226 
04221 
04230 
1214231 
"42:52 
04233 
04234 
1214235 
C!J4236 
0423' 
0424121 
GlJ4241 
1214242 

04243 
~4~44 
1214245 
04246 
04241 
""4252' 
04251 

BXSI( 

201564 
'4021210 
140040 
101704 
75401210 
1101212121 
150704 
207444 
12147564 
204252 
040021 
610704 
147564 
20012120 
'44253 
'41000 
7.121040 
21121704 
740200 
740040 

2""'65 
7~02021 
140040 
14401212 
20'44' 
0.756' 
2042" 
"40021 
610704 
14'565 
2rUJ020 
544255 
'410021 
'40040 
210704 
74212021 
'40040 

2175:53 
040021 
447517 
604176 
1216336 
106362 
6e4256 

8X81< 

ITEST CAL 
I 
TseAL LAC CAL.0 

SlA 
(518 Io4AL.T 

LEM 
Ct.A:CL.L. 
LAW 10020 
oaM 1"'04 
LAC 1<2021 
DAe CAL0 
LAC RCAL0 
OAe: 21 
JMP 10704 

ReAL50 OlM CAL.0 
LAC 2121 
SAO t<CAL,0 
SIU' 

[519 ~ALT 
LAC 10'04 
S!A 

(519A HAL.T 
I 
ITEST CAL L!N~. 1 
I 

I.AC CAL.1 
52A 

£520 IotAL.T 
CL.L.ICML 
L.AC 1(2120 
OAC CAL1 
L.AC RCAL.i 
OAO 21 
JMIt 11104 

RCAL.S1 OfM CAL.1 
LAC 28 
SAO KCAL£ 
5KP 

E,21 ""I.T 
LAC 10104 
51A 

£,21. HAL.T 
I 

/ 

L.AC I(HAl.T 
OAC 21 
IS! WORI(3 
JM' TseAL 
JMS GENRAN 
J~S CI<NO 
JMP TSJMS 

.EJECT 

IERROR. CA~ rRO~ 11'57 DR 07751 
IC~EAR EXTENO MOtE 
lAC. 0, ~INK • ~ 

lAC " 71~020 
leA~ AT 10704 OR 007~4 

ISTORE ERROR CODE 2Z21 

IRJMP F'ROM CAL 
IJMP TO 10'04 OR 00'~4 
ICL.EAR ERROR TABLE 

110'05 OR "0'0~ 

IERROR, (20, NOT 210'0' OR 200705 

IERROR~ CA~ 'RO~ 10'0' OR 0"704 
IL.INK .. 1 

ISTORE ERROR CODE 2121 

IRJMP rROM CAL. 
IJMP TO i"" OR 18794 
ICL.EARERROR 'ABLE 

,.1011' OR 4"8'0' 

ItRROR. (2", Not 6101"5 OR 600'05 

ICHECK DON£ LOOPING 
ILOOl' 
IGET NO, rOR NEXT ~OOP 

ITEST JMS 



Pl,G~9 BX8K 8)(8;( 

ICAl CONSTANTS, T~ESE A~E MOOlrlEO WMEN IN ~I 4K 
I 

04252 604212 RCAL.0 .JMP ReAL.set 
~4253 210705 I<CAL.I?I 210705 
04254 604233 ReAli JMP ReAL 51 
04255 6HH05 I<CALE 610705 

.EJECT 



PAGE 1121 B)(SK 8x81< 

ITEST JMS 
I 

04256 21217566 'TSJMS LAC JSM11 
~4251 1402~0 SlA 
0426?1 14012140 E522 ~ALT IERROR. JMS F"ROM 01717 TO 11111 

lOR 'ROM 17777 TO 01111 
1214261 7442"~12l CL.L. IL.INK • 121 

1214262 21214543 LAC RJSM11 IJMP TO RJMS11 
1214263 12151112 OAC 11112 IRJMP FROM JMS DEST'~ 

214264 21Z14544 LAC RSM71 IJMS 11111 
"'4265 12147717 OAC 07777 
04166 047566 OAe JSM71 
1214267 171112 LAW 11112 lAC • 771112 
0421121 61211177 JMP 1217177 
~4211 147566 RJMS11 OlM JSM71 ICLEAR ERROR TABLE 
04212 211111 LAC 11111 
04213 544602 SAO 1(21131( 
1214214 1411211210 SKP 
1214215 74121121 4 IZI E523 ~AL.T IERROR, (11111 OR 01111) NOT 

121121121121121 OR 2121121121121" 
1214276 21217567 L.AC JSM72 
121.271 741212121121 SlA 
0_:50C!1 14121040 E524 MAL.T IERROR, JMS F"ROM 1211116 TO 12222 

lOR ,ROM 11716 TO 1212222 
1214301 70171214 LEM 
e4302 744121121121 Cl.L. 
0431213 21214546 LAC RJS~72 IJMp TO RJMS72 
121431214 052223 OAC 12223 
121431215 204541 L.AC RSM?2 IJMS 12222 
0431216 12147716 OAe 1211'76 
~4307 041567 OAC JSM1Z 
121431121 172223 LAW 12223 lAC • 172223 
1214311 61211716 JMP 1211116 
04312 141561 RJMS12 OIM JSM72 ICL.EAR ERROR TABL.E 
1214313 212222 L.Ae 12222 
04314 '446~3 SAD 1<277 
1214315 741000 steP 
~4316 140040 Esas MAL-T IEAROR, (12222 OR 02222) NOT 

1217777 OR 2111" 
QJ4~1' 2075'0 LAC JS""3 
04320 140200 seA 
04321 '40040 £526 HAt.T IERROR. JMS 'ROM 0"7' TO 13333 

lOA rROM 117" TO 12J33~3 
04322 '0"0. t.EM 
0.323 744000 el.l. 
04:524 204'51 L.AC RJS",'3 IJtAP TO RJMS'~ 
04325 053334 OAe: 13334 
'!I4326 204552 L.AC RSM?3 IJMS 13333 
04~21 041775 OAC 217'75 
0433~ 04'51" OAC JSM'3 
0_331 773334 L.AW 13334 lAC. 173334 
1214332 6217715 JMP 07175 

.EJECT 



PAG~l BX8K 8x8K 

9'4333 14"'0 RJMS73 OlM JSM13 IC~EAR ERROR TABLE 
~4334 213333 LAC 13333 
~4335 5446el4 SAO K2'6 
2'4~36 741000 SI(P 
~433? 74(3040 E527 104.\.T IERROR, (13333 OR 0333J) i\OT 

1201116 OR 21777~ 
(214340 207571 l.AC JSM14 
V'!4341 74020" SlA 
04342 74004~ £528 1oI41.T IERROR, JMS F'ROM ",,774 TO 14444 

lOR rROM 177'. T~ "'4444 
04343 707704 l.E~ 
04344 144000 CI.L 
04~45 204554 l.AC RJSM74 IJMP RJMS'4 
12!4346 054445 OAe 14445 
21434' 204555 l.AC ~S~74 IJMS 14444 
04350 041774 OAC ~7114 
!t"4351 041511 OAe JSM7. 
04:552 71444, LAW 14 445 lAC. '17444' 
04353 60'714 JMP 0"1714 
04354 147571 RJMS74 OlM JSM74 ICL.EAR ERROR 'ABLE 
04355 214444 LAC 14444 
"'4356 54460' SAO 1<275 
~4357 141""" 51(' 
04:560 74""40 [529 ~AL.T IERROR. (1 4444 OR 04444) ,..OT 

1207775 OR 21"'17~ 
04361 207572 LAC JSM75 
04362 740200 SlA 
04363 14""40 £530 ~AI.T IE~ROR. JMS PROM 071.,3 TO 15555 

lOR rROM 17773 TO 05555 
04364 70'704 L.[M 
"4365 7440"0 CI.L. 
".:566 204", LAC ",JSM15 IJMP TO RJMS75 
"4367 055556 OAe 1"56 
04370 204560 1.'0 RSM75 IJMS 1555' 
04371 041773 CAe ""773 
2J.~72 ".,512 OAe JSM75 
214373 .,75556 L.Aw 15'56 lAC • '1'15"6 
04314 607713 JM' 07"3 
04'" 14"72 RJMS75 oeM JSM75 ICL.EAR ERROR TABL.E 
04376 215'5' L.AC 15555 
04377 '44606 SAO 1(2'4 
04~021 '4UH~0 SI(P 
12144211 1402140 [531 lolA I. T IEr:tROR', (15555 OR 11'5555) NOT 

1201714 OR 217'174 
214402 201573 LAC JSM76 
04403 1402eJ0 SlA 
04404 1~0040 £532 ~4L.T IE~ROR. JMS ~ROM 1211112 TO 16666 

lOR 17772 TO 06666 
.EJECT 



PAGE 72 8)(81( 8)(81< 

04405 101704 LEM 
04406 '44QJe~ CI.L 
04401 204562 LAC RJSM76 IJMp TO RJ~S76 

0441r21 056667 OAe 16667 
04411 204563 LAC RSM76 IJMS 166,,6 
04412 041772 OAe 07172 
04413 041573 OAe JS~16 
04414 716667 LAW 16667 lAC • '76667 
04415 601172 JMP 07772 
04 416 141573 RJMS16 OlM JSM76 ICI.EAR ERROR TABLE 
04417 216666 LAC 16666 
0442e1 54460' SAO 1(2'13 
04'21 14121210 SKP 
rlJ4422 1418040 [533 Io4Al.T IERROR. (16666 OR 06666) t..OT 

1207773 OR 217173 
04423 2e1'7' L.AC JS252 
04424 140200 SIA 
0442' 14""40 [536 WA!.T IERROR. JMS rROM 12525 TO 15252 

lOA rRO~ 02525 TO 05252 
.EJECT 



~A~3 

04'-26 
0442' 
04430 
04431 
04432 
~4433 
04434 
04435 
04436 
04431 
04440 
04441 
04442 

"'4443 
04444 
04445 

1214446 
0444' 
04450 
1214451 
~4.52 

04'53 
04454 
e4455 
044'6 
04451 
1214460 
04461 
04462 

tZl446~ 
04464 
0446' 

114466 
04467 
04470 
044'1 
~44'2 
044'3 
044'4 
044,5 
04476 
"'4417 
045210 
1214'01 
04502 
04503 
1214504 
04505 

BXel< 

144121212 
221456' 
12155253 
2045?~ 
052525 
047575 
775253 
612525 
147'7' 
215252 
'44610 
741000 
740040 

21217.'76 
'40200 
741211214121 

14412102 
204512 
052526 
204513 
1215'2'2 
04"76 
172526 
6S:5252 
147"6 
212525 
'44611 
'4112lPH!I 
'4012140 

21217'77 
740200 
'4004" 

744002 
1,,4470 
740040 
114472 
740040 
1"44'. 
1412104121 
7,,'704 
'44000 
12145021 
1412104121 
147'77 
21214'76 
341442 
'40001 
344470 

exel( 

Cl.l.ICMl. 
LAC RJSM25 
OAC 15253 
I.AC RSM25 
OAC 12525 
OAC JS252 
LAw 15253 
JMP 12525 

RJMS14 OlM JS252 
L.AC 15252 
SAC K626 
SKP 

[537 loI'I.T 

[538 

RJMS15 

£539 

LAC JS525 
SlA 
HAI.T 

CI.l.ICML 
LAC RJSM52 
OAC 12526 
l.AC RSM'2 
OAe 15252 
OAC JS525 
LAW 12526 
..IMP 1'252 
OlM JS525 
LAC 12525 
SAO K615 
SKP 
~AL.T 

IL.INK • 1 
IJMP TO RJMS14 

IJMS 15252 

lAC • 775253 

ICL.EAR ERROR TABLE 

1612526 OR 602526 

I[RROR, (152'2 OR ~'252) NOT 
1612,26 OR 602526 

IERROR~ JMS 'ROM 15252 TO 12525 
lOR 052'2 TO 0252' 
IL.INK II; 1 

IRJMI' To AJMS15 

I..IMS 12'2' 

lAC • ""2526 

lel.EAR ERROR TABLE 

161'253 OR 6e52'3 

IERROR. (1252' OR 0252', NOT 
i~i'~53 OR ",a53 

I"OP.15 BAS I C £XEIitC I SE. '. TAPE' 
ITEST JHS SER!ES 
I 

[54" 
I 

JSs. 
(5'1 
JS~ 
[,42 
JSJ 
['43 

JS4 
[544 
RJMSS 

L.AC JSSS 
Sf A 
IofALT 

CLL.tCHl. 
JMS .*1 
~ALT 
..1M' ,*1 
Io4ALT 
JMS ,.1 
H'L.T 
l.EM 
CL.l. 
JMS •• 1 
IoIAl.T 
OlM JSSS 
LAC KJ51 
TAO 1(6001( 
eMA 
TAO JS1.1 

i[RROR. JMS S[RIE$ 'AIL.EO 

ILINK III 1 

IERROR, JMS SERIES 

I£~ROR~ JMS SERIES 

IERROR, JMS SERIES 

I[~ROR. JMS SERIES 
ICl.EAR E~ROR TABLE 
ITEST JS1. L.INK = 1 



PAGE '4 BXSK 8XSI< 

04'06 1400211 eMA 
045'" 74022'21 SlA 
0451" 740040 e:545 HAI.T IERROR. JS1·1 
~4511 204571 LAC KJS2 ITEST J52, I.tN~ = 1 
04512 34'442 T.O 1(6P.lell( 
1?l4513 740001 eMA 
04514 344412 TAO JS2+1 
214515 140001 eMA 
04'16 14020" Sf A 
04517 1402140 [546 ~AI.T IERROR. JS2+1 
04!52et 204600 l.AC KJS3 ITEST JS3. I.I~K II 1 
04521 347442 TAD 1<62101( 
04522 '402101 eMA 
04523 344474 TAO JS:S·l 
04524 7.0001 eMA 
04525 74020" S!A 
0"26 740"40 £547 HALT IERROR. JS3*1 
0452' 204601 LAC I(JS4 ITEST JS4. EXT • ~, LINK c e 
0"30 34'441 TAD 1(2001( 
04531 740001 eM.A 
0"32 344'210 TAO JS··1 
04'33 141001 CM. 
0.'34 '.02IUJ Si!A 
04535 '.fJI40 £548 WALT IERROR', JS4·1 

I 
04'36 4.'517 lSi WORI(3 ICI-IECI< DONE LOOFING 
04531 6042'6 JMP TSJMS II.OOP 
0.'40 106336 JMS GENRAN IGET NO. rOR NEXT LOOP 
04"1 106362 JMS CI(NO 
04'42 604613 JMP TSXCT ITEST XCT 

.EJECT 



PAG~15 BX81( axel< 

ICONSTANTS FOR JMS, MOOtFtEO w~EN IN ~I 41( 
I 

04543 604211 RJSM71 J~p RJ M571 
9'4'44 111111 RSt-171 JMS 11111 
04545 r2!1000e 1(12l12l12l12l 1000~ 
04546 604312 RJSM12 JMP RJMS12 
04547 11~222 ~SM12 JMS 12222 
214550 007771 K7'1 37777 
04551 604333 RJSM73 JMF' RJM573 
04552 113333 RSM73 JMS 13333 
214553 001776 1(16 0'1'76 
214554 604354 RJSM74 JMP RJMS14 
04555 114444 RS,.,74 JMS 14444 
214556 007775 ~75 01775 
214'51 60437' RJSM7' JMP ~JMS75 
04560 115555 RSM75 JMS 15555 
04561 012!'1774 K74 117174 
04562 604416 RJ$M76 JMP RJMS76 
04563 116666 RSM16 JMS 16666 
04564 001773 1(13 21"73 
~U'65 11177' RSM77 JMS 11777 
04566 00"12 1<12 0'1172 
1214567 60·436 RJSM25 JMP RJMS14 
04'70 115252 RSM25 JMS 15252 
045.,1 412526 1(426 412526 
1214'72 604456 RJSM52 JMpt RJMS15 
04573 112525 ~SM52 JMS 12525 
04!74 301771 K71 07771 
~4'" 415253 1(415 41'253 
04,.,6 0,,4470 I(JS1 JSS,t1 
04'.,,, 004412 KJS2 JS2+1 
04600 112144'4 KJS3 JS3·1 
046e1 00"'''' KJS4 JS··l 
04602 211210210 1<2UH< 21 "QHUJ 
046213 221""" 1<217 2"'711 
046,,4 20'716 1(216 201"6 
046215 20'7" 1<275 2""" 046'" 2217774 1(274 2211774 
04607 20'17'13 1(213 2011'3 
04610 612526 1<626 612'26 
~4611 615253 1(61.5 6152'3 
"4612 215253 K2152 215253 

I 
.EJECT 



PAGE '6 9X81< 8X8K 

ITEST xCT 
I 

04613 '154003 15XCT CI..A!CM.!CL.l..tCMI. lAC • ONES. L.tNK • ~ 
(('14614 404615 XCT • +1 INOP 
04615 74"000 NOP 
04616 7404~0 SNL. 
04617 140040 (549 HAI.T IEAROR. XCT NOP, L.t~1< ;IiAS RESET 
04620 '40001 eM. 
"'4621 1402210 SlA 
214622 ,.-02140 (550 I-IAI..T IERRORI XCT NOP, AC ~,;OT O~ES 

I 
ITEST EXECUTE NOP, AC • 21, L.INK • 0 

"4'23 7540210 CL.A!CI.L lAC. 0, L.INK ~ ? 
04624 4214625 XCT ,+1 
0462' '40000 NOP 
04626 1414"0 S!L. 
0462' 1400'8 E551 HALT IERRORJ XCT NOP, L.INK ~AS SET 
04630 '4raZee S!A 
04631 '4"141 E5'2 HAL.T IERROR, XCT NOP, Ae NOT C!J 

I 
ITEST XCT SI(P 

0'6~2 401'211 XCTKSKP ISKIP 
18463:5 740141 £553 HALT IERROR. XCT SI(P ,AIL.£O 
2'4634 ','"el CL.AtCMA lAC • ONES 
04635 41""2 xCT I(CL,A leL.A 
214636 '4020" S!A 
04637 7421040 [554 I-IALT IERROR, XCT CL.A F'AILED 

I 
IT[ST XCT L.AW 

e4640 "0'''''' CL' lAC , " 
046'1 417454 XCT 1<75 ILAW • So7111 
04642 '40.01 CMA lAC • 8 
04643 "020" SZA 
04644 ,.11." [555 HALT IERROR. XCT LAW FAILED 

ITEST xCT 1 Sl 
"464' """12- CL.AICMA lAC • ONES 
""46 ""777 OAe 11177 
04'4' 41'166 XCT XCTISI 11S~ 1"" 
2146'0 741140 [5'6 WALT IEPtRORJ XCT tS! 'AtL.£C TO s~p 

I 
ITEST XCT TAO 

046," '4"12 CLLICML iL1NI( • 1 
146'2 '7'7'" l.AW 1'717 lAC • ON[S 
04'53 1"'" OAC 17171 117777~'77"77 
""54 4150'0 XCT XOTrAO ITAO K1 
046" 740200 liA 
04656 '40140 £5" ~AL.T )ERROR, XCT TAO rAILED, AC NnT 0 
04657 '414210 S!L, 
04660 '40040 E558 IoIA!.T IE~RORJ XCT 'TAD ,AILED LINK 

.EJECT 



p'AG;:' 77 BX8K Bx6K 

ITEST xCT RAL, AC c ONES; LINK • 1 
04661 754003 CLA!CMA:CLL~CML lAC a ONES. LINK 

• 1 04662 4e7524 XCT XCTRAL I~AL 

04663 7400e1 eMA lAC • " 
04664 7402l'J0 S~A 
04665 740040 £559 IojAL.T IERROR; XC'" RAL rAILfD AC DROPPED A 8IT 
04666 744400 SNL.ICLL 
0466' '40040 (560 IoIAL.T I£~RORJ XCTRAL rAILEn LINK D~OPPED 

I 
ITEST xCT OAC 

rlI4670 201450 LAC K3S lAC I: 333333 
04671 405067 XCT XCTDAC 10AC 1"771 
04672 3.'1451 TAD K4S lAC a 771717 
04673 740001 eM. lAC I: " 04674 74212021 SlA 
04675 74210421 £561 HAL.T IERROR. XCT OAe rAILED, 1<35 

INOT STORED AT 11771 
.EJE:CT 



PAGE 18 9X81< SX81< 

ITEST )(CT JMS 
1 

0.616 2016210 L.AC ~CT11 
0~671 1402210 SiA 
214100 140040 E562 HAL.T IERROR. xCT (16666 0 R 06666) 

I,ROM 11111 OR ~1111 
04101 20'044 l.AC )(T115 IXCT (16666 OR ~6666) 

04102 041600 OAe xeTl1 
214103 051111 OAe 11111 lOR 01111 
214'04 20'''4' l.AC XTRll IJMS 11111 OR rl111 
04105 056666 OAe 16666 lOR 06666 
04'06 21'146 L.AC XT1R IRJMP TO RXC'T1 
214107 051112 OAC 11112 lOR 01112 
214710 611111 JMP 11111 lOR 01111 AND XCT (16666 OR e'6666) 
214111 14161.'J0 RxeT1 OlM XCT11 ICl.EAR ERROR TABl.E 
04112 211111 I"AC 11111 lOR 01111 
214113 54'047 SAO 1<12 
04714 741000 5t<P 
~4'15 14e040 E563 ~AI.T IERROR. RJMP ADR, NOT 21111? 

lOR 2211112 
04716 207601 LAC XCT12 
04'11 '40200 S~A 

0.7221 140040 £564 HAI.T IERROR, )(eT C155" OR 05555) 
I'ROM 12222 OR 02222 

214121 2215050 L.AC XT125 IXCT (1"" OR 215555) 
04722 047601 OAC XOT12 
04723 0'2222 OAC 12222 
04724 205051 I. AC XTR12 IJMS 12222 OR 02222 
04725 0'5555 OAC 15555 
04'26 205052 L.AC XT2R IRJMP TO RXCT2 
04'27 "'2223 DAC 12223 
04':50 612222 JMP 12222 
04'31 1.'601 RXCT2 DIM XCT12 ICLEAR ERROR TABL.E 
04'32 212222 L.AC 12222 
214'33 ,.,.,S SAO K23 
04':54 '141eel SI(P 
04'3' '40041 [565 ~AI.T iERROR, RJMP NOT 212223 

iOR 202223 
04736 2076i'Z L.AC XCT13 
041J'1 '40201 S,A 
04'421 '40040 ['66 t-tAI.T ,I;RRORo, XCT (14444 OR 04444) 

,'ROM 13333 OR 03333 
.EJECT 



~AG! '9 B)C8K ax8K 

214'141 205054 LAC )(T135 IXCT (14444 CR ",4444) 
04'42 047602 OAe XCT13 
04143 053333 OAC 13333 
04144 20512'55 LAC )(T R13 IJMS 13333 OR 13333 
04145 054444 DAC 14444 
04'46 205056 LAC XT3R IRJMP TO RXCT3 
04147 053334 OAe 13334 
04,,2 613333 JMP 13333 
04'51 14'602 RXCT3 O~M )(CT13 IC~EAR ERROR TABLE 
04'52 213333 L.AC 13333 
04'153 545051 SAO K34 
04,,4 141000 SKP 
04'55 140040 £:567 ~AI.'f IERROR, RJMP NOT 213334 OR 223334 
04156 2016~3 LAC XCT17 
24'57 '40200 52A 
04'60 140040 £:568 HALT IERROR, xeT (11776 OR 07776) 

I'RO~ 0.,'76 OR 1,716 
04'61 20'''60 L,AC XT11S IXCT (11116 Of( ~7776) 

04'62 04'623 OAe XOT17 
04763 041716 OAC 0"'76 lOR 11776 
04'64 205061 LAC XTR11 IJMS 071'6 O~ 11716 
04'65 ""'76 OAe 11116 lOR e7176 
0.'66 2",'062 LAC XT4R IRJMP TO RXCT4 
04'61 04"77., OAe: ""77 lOR 17'177 
04"0 607716 JfI4P 0"76 lOR 17"6 
04171 14'1603 RXCT4 OlM XCT11 ICI-EAR ERROR TA8LE: 
O4,.,2 207776 LAC 01776 IPCR 17776 
04'73 544603 SAO K2'" 
04'74 141000 SKP 
04'175 7.0040 E569 HALT IERROR. RJMp NOT 201'77 OR 217777 
214,.,6 20'6214 LAC XCT125 
1214177 ,.02210 S!A 

121'18'"'' 141Z10~0 [5"0 HALT IERROR. XCT (12525 O~ 02525) 
,'ROM 15252.0~ 05252 

05001 2052163 LAC )(0"12S 
12150212 04'604 OAe X01125 IXCT (12525 OR 02525) 
0'''03 055252 OAe 15252 lOR 05252 
0'004 205064 L.AC XCTR12 
121500' 12152525 OAe 12525 IJMS 15252 OR 05252 
05006 20'''65 LAC XT5R IRJMP TO R)(CT5 

"'00' 055253 OAC 15253 
"'50112! 615252 Jp.1P 15252 
"5011 1.'604 RXCT5 O!M XC'125 ICL.EAR ERROR TA8LE: 
0!!UI12 215252 L.AC 15252 
0'2113 544612 SAO 1(2152 
"'014 741"00 51<P 
05015 740040 E571 ~AL.T IE~ROR. RJMP NOT 215253 OR 205253 

,EJECT 



PAGE 80 9X81( 8x81< 

ITEST XCT SERIES 
I 

"'5"'16 75401213 CI..A~CMA~CLl.ICMI.. lAC • ONES. LINI( 1[1 1 
05011 405020 )tCT • +1 J )CeT ,+1' )CeT .+1 
~502~ 40'021 
215021 405022 
0'022 405023 )CeT , +1 , )CeT ,+1' )CCT ,+1 
05023 405024 
05024 40'025 
05~25 40!026 xCT ,+1. )CCT .+1' )CCT ,+1 
0'2126 40'021 
1?j'''27 405030 
05030 405031 xCT ,·1 
0'''31 '40"00 NOP 
05032 '.0"01 OMA 
0'~33 '40200 SlA 
0'034 140040 £"2 HAI.T IERROR. XC" SERI£S 'AIl.ED AC NOT ONES 
05"35 140400 SNI.. 
052136 '.02140 £573 Io/AI.T )ERROR. 1..1~1( CHANGED 
Z503' 4."11 lSi! '-IORKJ ICHECK DONE LOOPING 
"5040 604613 JMP TSXCT II-OOP 
C?l5041 106:536 JMS GENRAN IGET NO rOR NEXT l.OOP 
"'''42 106362 JMS CKNO 
05043 6"''''1 JMP LACtN ITEST I.AC !NOIR[CT 

I 
IXCT CONSTANTS. MOOlrlED WHEN IN UPPER 41< 
I 

21'''44 416666 XT11S xCT 16666 
05045 111111 XTR11 JMS 11111 
05046 604'11 xT1R J"'p RxeTl "'"., 211112 K~2 211112 
05050 415555 XT12S XCT 15555 
"'051 112222 xTR12 JMS 12222 
05052 604731 xT2R JMP RXCT2 
"'''53 212223 K2~ 212223 
05054 414444 X·T:l.3S xCT 14444 
"5055 11~3S3 xTR13 JMS 13333 
'1J5"56 60."2- XT3R JMP RXCT3 
05fJ51 21~334 K34 2S.333~ 
"'060 41"'6 XTt'S XCT 11176 
"5061 107716 XTR11 JMS 01176 
",m62 6047'1 XT'R JMP RXCT4 
05063 41252' xCT12S xCT 12525 
0'064 11'2'2 XO'R12 JMS 15252 
0''''65. 60'011 XT5R JMP RXCT5 
0'866 ~"'" XCTISi! ISl 11'77 
05"61 "5"71 xCTDAC OAC 1'1'177 

0'0'" 34'412 XCTTAD TAO K1 
,EJECT 



PAGE 81 axeK Bx81< 

ITEST LAC INDIRECT 
1 

12J5~?1 2214550 LACIN L,AC K7' 
05~"2 051711 OAe 11177 1(17717 rR 07777) :; r?7777 i)R 17777 
9.152113 2217511 L,AC M4e01( 1377777 
~5074 047111 OAe '/J1777 IO~ 17177 
2150'5 231177 LAC- 11771 lOR 0171' 
05"'6 34'435 TAO K40211< lAC = 777771 
21'''''7 '40001 C~A 

2151210 '4212021 S!A 
21'101 '42HU0 (584 HAl.T IERROR. LAC- 1171' OR e77?7 r:AILEO 

I 
215102 2214553 L,AC K76 
21'103 0'6666 OAe 16666 1(16666 OR 06666) = ~7776 OR 17776 
0'104 20'5121 L,AC ~40K 1,3"7'1 
215l'" "."'6 CAC 07176 
051e6 236666 LAC- 16666 lAC ~ 1377'7 
"5le1 3.'434 TAC 1<40K lAC • 71'1" 
21'12,0 140001 eMA 
21!5111 7402210 SlA 
~!5112 '40042 (585 !of A!. , I[~ROR, LAC- 16666 OR 06666 rAILED 

I 
0'''13 2i'455. l,.AC K'" 
0'114 21555" OAe 15555 1(15555 OR 05555) = 'J7175 OR 11775 
05115 20"211 LAC M41< lAC II 113"7 
(')'116 2141775 OAC 01175 
215111 235555 I,.AC- 15555 lAC • 113717 
215120 347430 TAO 1(4K lAC • 77'717 
~5121 7402101 CM, 
215122 14212210 stA 
215123 14212140 E,86 Io4ALT IERROR. L,AC- 15555 OR 05555 rAILED 

I 
"'124 2".'62- L.AC K14 
0'125 0,444. CAe 14'44 1(14444 OR 14444) c: 'Ii?714 OR 17774 
0'126 201506 lAC M400 lAC II 7113,., 
215127 2141174 OAe: 07174 
0513~ 2:54444 ",AC- 14444 lAC • 771311 
1Z!5131 3.'4~' TAO 1(.10 lAC II 171171 
0~5S.32 740Q101 eM. 
"'133 740200 Si!A 
0!3134 7400." E587 ~AI.T IERROR. LAC:- 14444 OR V34444 rAIl~D 

I 
21'135 204564 L.AC K73 
1Z!'136 053333 OAC 13333 1(13333 OR 2'3333) :I ~1713 OR 1'7773 
"5131 201505 L.AC M40 lAC • 711731 
"'14" 2141173 OAC 07773 
1Z!5141 233333 lAC. 13333 lAC :I 171131 
~'142 347423 TAO K42J lAC • 77771 
0!H.43 140001 CM. 
05144 7421200 52A 
~'145 140040 [588 Io4AI,.T IERROR, LAC- 13333 ~~ e3333 ~AILED 

,EJECT 



PAGE 82 Bxel< axsl< 

"'51_6 21.566 L.AC 1(72 
~'141 "52222 OAe 12222 1(12222 OR 0~222) ;: ~7772 OR 17772 

. 051'50 201'0' LAC M4 lAC ;: 777773 
05151 041772 OAe 07772 
05152 232222 L.AC. 12222 lAC • 777773 
~515J 34'414 TAO 1(4 lAC • 777777 
05154 '4SI01 eM. 
05155 "'''200 SlA 
"'5156 "40040 £589 ~AL" IERROR, L.AC- 12222 OR e2222 rAILEO 

I 
05151 204574 LAC K11 
05160 051111 OAC 11111 1(11111 oR 01111) • 7:7771 OR 17771 
05161 20150~ LAC Ml lAC = 777776 
05162 21,,711 OAe ~7771 
0'163 231111 LAC. 11111 lAC • 777776 
"51.64 34'412 r.o 1<1 lAC ~ 777777 
"55.65 7_"001 OMA 
215166 '1_0200 S!, 
051.67 140040 E590 HAL,T IERROR, LAC- 11111 OR 01111 rAILED 

I 
0'17" 205326 L,AC tNK'2 
IlUJ171 05'252 CAe 15252 1(15252 OR 05252) ;: r'!2525 OR 12525 
"'5.72 20'1-6' L.AC 1(101 lAC • '25252 
0'1'13 "52'2' OAe 12525 
0'174 235252 LAC- 15252 lAC • 525252 
051'15 34'1-66 TAD K010 lAC :I 77'1777 
0'176 74i1001 eMA 
0!U. '11 '1_12061 SlA 
05210 7_021421 E591 HAl.T IERROR. LAC- 15252 OR 05252 F'AtLED 

I 
05201 -4'51' tSI WOAK3 ICHECK DONE LOOPING 
"5202 6051'S. JMIt l.AOIN IL,OOP 
0'213 106336 JMS GENRAN IGET NO, ,OR NEXT LOOP 
e,2m_ 1m6362 JMS CKNO 

.EJECT 



PKG~:5 8)(81< 8x81< 

ITE5T XCT .JMS INDIRECT 
I 

eJ5205 '.400~ xTJMSI eL.L. 
({!5206 "5~H"~0 CL,A 
1'15207 5416~5 SAO JST77 
1215210 1410210 SI(P 
1Zl5211 140040 [592 ~AL.T IERROR, JMS OEST q~ E~ROR 

I 
"'5212 206006 LAC 1(1'776 IDIRECT ADDRESS 
~'213 0417" OAe '/.7777 
05214 205321 LAC JMSll IJMS. 07777 OR 17777 
05215 04'605 OAe JST77 IERROR TABLE 
eJ'216 2155252 OAC 15252 
05211 20'3:52 LAC RJMl1 IJI"IP RJS!1 
0'2221 05"'1 OAe 17177 
05221 41'252 xCT 15252 IXCT TEST 
0'222 141000 SI<F» 
0'223 14'605 RJSll CiM JST77 
05224 211776 L.AC 17176 
0'22' !H~4550 AND 1(11 
0'226 545331 SAO RJSI1X IRJSI1X :I RJSI1;'1 
0'22' 1510"0 CL.AISI(P 
0'230 740"40 £593 ~AI." IERROR (17176 OR 0'7,6) NOT = 

ITO RJS!1.1 
I 
I 
ITEST JMS INDI~ECT 
I 

0'231 '44002 STL. 
05232 "01'~H!'0 CL.A 
05233 '.'606 SAO JST66 
05234 '4100e Sl(fI 

"'23' 14-e~4" E594 IofAL.T IERROR. JMS O[ST'N ERROR 
I 

05236 2f1-6t23 LAC 1<11111 IOIRECT AOR. 11111 OR 01111 
05237 2156666 OAe 16666 lOR 136666 
05240 205332 l.AC JSl66 IJMS. 16666 OR 06666 
05241 2141606 OAe JST66 
"'~42 055252 OAC 15252 IJMS. 16666 OR 06666 4T 15252 

lOR 05252 
"5243 205333 L.AC RJMJ2 IJMP RJSI2 
05244 051112 OAe 11112 lOR "1112 
0524' 615252 JMP 15252 IOF? 05252 
"'246 741000 s~p 

0'241 147606 RJS12 OiM JST66 ICL.EAR ER~OR TABLE 
0'2'0 211111 LAC 11111 
05251 5"4611 SAD J(615 
05~'2 "U",,?J CI.A!SI(F 
0'253 140040 £595 ~ALT IERROR, RJMP ADR. (11111 OK ?1111) 

INOT 615253 OR 6~5253 
,EJECT 



PAGE e4 8)(8K BXel< 

05254 150000 CI.A 
~5255 5.,607 SAO JST55 
~5256 1-41~00 51(P 
05257 140040 E596 ~AL.T IERROR, JMS OEST'N ERROR 
05260 206021 LAC 1(12222 IDIRECT AQR. 12222 OR ~2222 

05261 055555 OAC 15555 lOR 055555 
05262 205335 I"AC JSI55 IJ~S. 15555 OR lIS555 
05263 047607 OAe JST55 
05264 12155252 DAe 15252 IJMSo 15555 (lR 05555 AT 

115252 OR 05252 
05265 2215336 LAC RJMI3 IJMP RJSy3 
05266 052223 OAC 12223 lOR 02223 
PJ5267 615252 JMP 15252 lOR 215252 
05!70 7'121021 SKP 
"5271 1.,6e7 RJSI3 OfM JST55 ICLEAR ERROR TABLE 
05212 212222 L.AC 12222 lOR 02222 
""273 ' •• 611 SAO 1(615 
05214 151000 CLA!SI(P 
05275 140040 £591 ~ALT IERROR, RJMP AOR. (12222 OR ~2222' 

INOT 615253 OR 6~5253 
05216 7521000 CLA 
0'!7' 5.,610 SAD JST44 
0'300 ,,"1UJe SKP 
"5301 ,.00.0 E598 ~AI.T IERROR, JMS OEST'N ERROR 

I 
053212 206011 LAC 1(13333 IDIRECT AOR. 13333 OR 03333 
1215303 2154444 OAC 14444 lOR 04444 
05304 205331 L.AC JSl44 IJMSo 144.4 OR ~4444 

215305 21.7610 OAe JST44 
0530~ 055252 OAC 15252 lOR "5252 
05301 2fJ5340 L.AC RJMt4 
0,S2.0 m,S334 ruc 1-3,334 lOR 03334 
05311 615252 JMP 15252 lOR 05252 
215S12 '41000 SKP 
05313 1,'610 RJSl4 OlM JST44· ICI.EAR ERROR TABL.E 
0'314 213333 l.AC 13333 lOR 03:53:5 
Q)'S15 '44611 SAO 1<615 
0'316 '510210 C,-AISI<P 
05~17 7.00.0 [599 . WALT IE~ROR~ RJMP AOR Cl3333 OR 0:5333) 

INOT 615253 OR 6~52'3 
"'5S20 44'511 lSI WORK3 IC~ECI( DONE LOOPING 
05321 60521215 JMP )(TJMSI ILOOP 
0'322 106336 JMS GENRAN IGET NO. rOR NEXT LOOP 
21'323 106362 JMS CI(NO 
0'324 70"00~ CL.OF' 
05325 6115341 JMP )(T)(CT ITEST )(CT INOIR£CTS 

.EJECT 



PAGE "85 8)(8K Bx8K 

ICONSTANTS F'OR LACo, XCT JMS. MOOIrlEO 
IWHEN IN UPPER 41( 

I 
05326 2112525 INK52 12525 
"'5327 121117 JMSI1 jMSo 01777 
,,'330 605223 RJMl1 JMP RJStl 
05331 00'222 RJSI1X RJSI1.,1 
05332 136666 JS166 jMS. 16666 
05333 605241 RJMI2 JMP RJSJ2 
~'334 015253 K15253 15253 
21'335 135555 JSI55 JMS. 15555 
05336 60'211 RJM13 JMI' RJSt3 
"'331 134444 JSI44 jMS. 14444 
"534O 605313 RJMl4 JMP RJSI4 

IPDP~15 BASIC EXERCISER ~ TAPE 6 
ITEST VCT INDIRECT 
I 

05341 70"002 XTXCT lor IPI OF'r rOR XCTo TO USE 
II.OCATION 0 

"5342 201411 LAC 1<0 
",343 051777 OAC 17777 lOR 01777 
05344 2,,'412 LAC XCTDlM 
0"4' 0."""" CAC 0 IDlM 12525 OR 02525 
"5346 17777' LAW 17777 
0534' "52525 OAe 12§25 1(12525 oR 02525) • 777777 
05350 431771 XCTo 17777 IO~ 07771 
"5351 212525 LAC 12525 lOR 02525 
053'2 '40200 SlA 
"5!53 '.0040 [600 IoIAI.T IERROR, XCTo A O~M rAII.EO 

1(12525 OR 02525) NOT '71717 
I 
ITtST IS! INOI~ECT. It ItS OFF' 
I 

"5354 2,,1411 LAC 1(0 
PJ'S5' ""'71 OAe 11777 lOR 0'1'" 
~'356 171777 L.AW 11777 
05357 0.000" OAC e I(0) • 711'171 
215360 411711 ISZo ~'I77" 
0'S61 '.004" £601 HAL.T IERROR 152 0 'AIL-ED TO SlOP! 

.EJECT 



PAGE 86 aX8K Bx8K 

ITEST XCTe AOO- Pt IS orr 
I 

05362 "17'1777 LAW .. 1 
05363 040011 DAC 17 IC(l') J: 717777 
215364 "40010 OAe 10 
05365 2rJ5413 LAC AOOI IAODo 10 
215366 f14"800 QAC ~ IANO. 17776 OR 07176 
05361 '."031 CMAIIAC lAC. 457770 (CO~PLEMENT OF A~D. 1") • 
05310 420017 XCT. 11 IAOO ADD- 121 WIT~ ITS COMP~EMENT 

053'1 '47412 SAO 1(1 lAC MUST (QUAL OCTAL 1 
~53'2 '4100Ql st(P 
A53'J 1418tll." E602 HAL.T IERROR. XCTo 17 

IrOL.LOWEO BY AOoe 10 rAILED. 
121'314 44'511 IS! WORK3 IC~ECK DoNE LOOPING 
"'315 '8'341 JMP XTXCT ILOOP 
"'!16 1163:56 JMS GENFUN IGET NO, FOR NEXT LOOP 
05371 186362 JMS Ct(NO 
0"fH1 28'5tll1 L.AC t(SKP 
05'211 040001 OAe 1 IRES TORE Loe 1 
121,402 '50804 LAS 
1215'rJ3 7480121 RAL 
0,4214 '.18100 SMA 
05'rJ' "'142 ION IPI BACI( ON 
0"06 ,,74" AND K20K 
215"7 14l20rJ SNA ITEST ACS5 
rJ"10 106614 JMS SETCLK ICI-OCI< BACK ON 
0"11 605414 JMP AVTOIN ITEST INOEx REGISTERS 

.EJECT 



,. ~:;l ~, 9X81< 8x81< 

ICONSTANTS F'OR PRECEDING LOOPS. MOOIF'IEO WHE~ I~ UPprR 4K 
I 

"'5 412 152525 xCTOi M O~M 12525 
05413 3202110 AODI 400. 10 

I 
I 
ITEST AUTO-INDEX (XOR. 10) 
I 

~5414 206e~6 AUTOIN LAC 1<11776 
05415 0421010 OAC 10 1(10) = 11776 OR "'176 
05416 201446 LAC K1S lAC • 11111 
1215411 ""771 OAC 17'77 lOR ~711'" 
0542e1 26"010 XOR. 10 
05421 1402CH'J SlA 
05422 1402140 £603 wAL.T IERROR, XOR. 121 rAILED 

lAC NOT 111111 
0,423 2212121121 LAC 10 
""424 5462"'7 SAD 1<17777 
~5425 141000 SKP 
05426 140040 (604 ~AI.T IERROR, (1 0 ) NOT INCREMENTED.1 

I 
0'421 206010 LAC 1<16665 

""30 0'''''121 OAe: 121 1(121) • 16665 OT 06665 
0'431 2",441 LAC K2S lAC • 22222 
05432 "56666 OAe 16666 lOR 216666 
O,433 260010 XOR. 12' 
05434 74121200 52A 
1215435 740040 E605 ~ALT IERROR, XOR. 1121 rAILED 

lAC ~OT 22222 
05436 2002110 LAC 121 
18"31 ,.62111 SAD K16666 
O,440 '.1000 SI<P 
PJ5441 140040 [606 HALT IERROR, (10) NOT INCREMENTED.l 

I 
"5'42 21.012 LAC 1<15554 
"'443 04""121 OAe 10 1(10' ;a 15554 OR 05554 
21"44 21'450 LAC 1<35 lAC • 333333 
21,445 055555 OAC 15555 
0"46 261110 )COR. 1" ", .. , 7412"" Sf A 

21"'" 14""4i1 E607 ""AI.T IERROR. XQR. 10 rAILED. AC NOT 333333 
"'.51 2ee1lJ1" LAC 10 
""52 ,.6113 SAO K15555 
1"53 741'01 SI<P 

0'.'. '.1J14i1 £608 MAL.T IERROR, (10) NOT INCREMENTED +1 
,''''ECT 



"AGE: 88 BX81< 9)(81< 

"'54'5 20601. l.AC 1<14443 
05456 B4m010 OAC 10 1(10) • 1444:5 OR 04443 
054'7 20"51 L.AC K4S lAC • 444444 
"'5'60 ",,444' OAe 14444 
05'61 26"010 XOR. 10 
05'62 7'''2210 SlA 
""463 740"40 [609 IoIAI.T IERROR. XOR. 1~ rAtL.(D AC NOT 444444 
05'64 2,,121010 LAC 10 
0"65 ,.601' SAC K14444 
""66 7'1000 SKP 
""'67 7.00.0 [610 HAI.T IERROR. (1~) NOT I NCRE~'ENTED +1 
"'41rl1 206016 I.AC 1<1:5332 
05'71 "'.0010 DAe 10 1(10) • 13332 OR 03332 
""'12 20"52 l.AC K5S lAC • 55555 
e"73 "'3333 OAe 13333 
",47' 260010 xORe 10 
"'475 7.0200 S!A 
185'76 ,.se." [611 Io4ALT I[AROR, XOR* 10 rAIl.ED AC NOT 555555 
185." 20"010 l.AC 10 
"'~0QJ ,.6017 SAD 1<13333 
""501 7.1000 SKtt 
,,'502 7.10.0 £65,2 WALT IERROR. (10) NOT INCRE~ENTED.l 

I 
0"03 21.1128 LAC K12221 
e"". "'''''10 CAe 10 1(10) ;: 12221 OR 02221 
"'550' 20"'3 I.AC 1<65 lAC • 666666 
05'06 "'2222 OAC 12222 
""0'1 260"'10 )(ORe 121 
135'10 7,"20'" 52A 

"""1 ,.e0.0 [6""3 WAI.T IERROR, XORe 10 'All.£O. AC NOT 666666 
1!J5512 2."10 LAC 10 
"5'13 '.'1121 SAD 1<12222 
0"1' 7~101e SKit 
"'1' ,.8ece [,,4 HALT IERROR. (10 NO' tNCREM[NTEO·1 
""16 206822 l.AC 1(11110 
""'17 048018 OAC 10 1(10) .. 1111B OR 81110 
0!552~ 207.'4 LAC K1S lAC • 717117 
0"21 051111 OAC 11111 
0"22 268010 XO"- 10 
QJS'ZS '~1J201 giA 
"'5524 '."040 E615 J.fALT IE~ROR. )(OR. 10 FAIl.EO. AC NOT 711771 
05'2' 2011n L.AC 10 
B5'26 '.6023 SAO 1<11111 
""27 '~S,II30 SI<P 
rIt"3Q1 ,.00.0 [616 IofAI.T IERROR. (10) NOT INCREMENTED .1 

.EJECT 



e5531 
~5532 
~5~3J 
~5534 
05535 
215536 

05531 
35540 
05'41 

05542 
05'43 
""'44 
05545 

215546 
215'47 
215550 
"5551 
05552 
05553 
05554 
05555 
215556 
115557 
05560 
0"61 
05'62 
0"63 
01"64 
~5565 

0"66 
215161 
05"21 
05511 
05,,2 
~55'3 
215'7' 
0"" 215516 
05'71 
"56021 
056211 
"5602 

BXSI( 

206"24 
21421011 
2217454 
2155253 
46Ql0l1 
740040 

215253 
74022121 
14S0421 

200011 
5.5334 
'4101UI 
7421040 

221'611 
7402Ql0 
740040 
207534 
".'611 
206025 
2155253 
206024 
0402112 
620012 
,,"S00 
1.7611 
200012 
,.5334 
1410QlQl 
74210421 

20455~ 
214001:5 
214'5:5 
0""'1 
2rlJ,4!1 
0,0013 
20'1111 
140200 
140040 
200013 
5.4550 
141""0 
'4004rlJ 

ax81< 

ITEST is!- 11 
I 

£617 

E6~8 

LAC K15252 
QAC 11 
LAC 1<15 
OAC 15253 
tSl* 11 
HA~T 

LAC 15253 
52A 
ioIAL,T 

L.AC 11 
SAO 1<15253 
SI(P 

1(11) = 15252 OR 05252 

lOR ~5253 

IERROR, ISe rAILED TO SKIP 
IAUTO~INOEX 11 rAILED 

IERROR, (1 5253 OR 05253) ~OT J 
IISi! F'AIL.ED 

£619 ~ALT IERROR. (11) NOT INCREMENTEO.1 
I 
IAUTON;lNDEX JMpe 12. 
I 

LAC AUTJMP 
SlA 

[620 HA~T IERROR. JMP* 12 rA!L.EO TO REACH 15253 
L.AC JMPAUT IJMPe 12 
CAe AUTJMP 
L.AC AUT~ET IRJ~P TO AUTR 
OAe 15253 
LAC 1<15252 
OAe 12 1(12) • 15252 
JMPe 12 
SI<P 

AUTR OfM AUTJMP ICLEAR ERROR TABLE 
L.AC 12 
SAD 1<1'253 
SI(P 

E621 MALT IERROR. (12) NOT INCREMENTEO.1 
1 
IAUTO~iNOEX (DAC. 1~), 
1 

£622 

(623 

LAC 1<16 
DAe: 13 
L.AC 1<16 
OAe 07177 
L.AC 1(0 
OAC- 13 
LAC 07777 
52A 
IoIAI..T 
LAC 13 
SAO K17 
SKP 
HALT 
.EJECT 

1(13) • 07"6 OR 1",6 

1(011'" .. 07116 

IERROR~ (07771) NOT 0, OAce 13 F'AI~EC 

IERROR (13) NOT INCREME~TED+l 



PAGE 90 8x81< 8)(81< 

IAUTO·tNO[X (xero 14) • 
I 

05603 2045'4 LAC 1<11 
e5604 ~4""14 OAC 14 1(14) = 07771 
05605 20'525 LAC AUTCMA 
~'606 ~41712 OAe: 07772 1(01772) • eMA 
05601 '50001 CL.AtC"1A 
"'610 4212114 xcr. 14 
05611 ,.12021 52A 
0'612 7.0040 E624 ~AI.T IEqROR. AC NOT 0 (~CT. 14) A eMA 
O,613 200014 LAC 14 
2"614 '4"66 SAO 1<72 
0'61' "10"0 SI(P 
05616 ,.02140 £625 ~ALT IERROR, (1 4) NOT INCREMENTED.1 

I 
IAUTO-iNDEX CTAO- S,') • 
I 

0'611 206006 LAC 1<17776 
05620 0.001' OAe 15 I ( 15) • 11176 OR 01116 
05621 201'12 LAC 1(1 
~'622 0511" OAe 17771 lOR ~7171 
05623 7"""1 CL.LICLAtCHA 
0,62' 36111' TAO. l' 
15625 ,.021210 SIA 
21'626 ,.01.0 [626 IoIAL.T IERROR', AC NOT 0 CTA". 15) 
05627 ,.0'00 SNL. 
05630 7'0"4" £627 Io4AL.T IERROR, LINK NOT ~ (TAOo 15) 
215631 20""15 LAC 1!5 
05632 '.6IUI' SAC 1<1'777 
05633 "100e SI<P 
el5634 740040 [628 IoIAI.T IERROR, (15) NOT lNCRt~ENTEO.1 
05635 211171 L.AC 11171 
1I'J5636 '."12 SAO 1<1 
"'63' 7410"" SKill 
05640 14""." £629 HALoT IERROR. (1'777 OR 07777) NOT 1 

I 
IAUTO~IND[X (SAO- 16 ) • 
I 

115641 2£1"61 LAC 1<7. 
0'642 13.0016 OAe 16 I (16) II ~7'74 
PJ,643 221"" LAC 1(5252 
0'644 14171' OAe """5 1(0"'5) ~ 5252 
B!5645 '61016 SAD- 16 
05 •• 6 7411321" SI<P 
"'641 ,."e., [63" HALT IERROR, SAO SKIPPEn (SAD- 16) 

"",,, 2""75 LAC 07175 
05651 5"465 SAO 1<5252 
05652 141""" SI(P 
05653 '40040 E631 IofAI.T IERROR. (07775) ~IOT 5252 
~5654 2B"016 LAC 16 
05655 544556 SAO 1(15 
Clt5656 7410021 SI<I' 
05651 74~040 [632 IoIALT IERROR • (16) ~OT INCRE~ENTED+l 

• EJECT 



PAGlJ '91 axeK axel< 

IAUTO-iNOEX CJMSo 17), 
I 

~566rl' 201612 LAC AUTJ""S 
05661 744200 SlAte!..L 
05662 14004~ [633 ~AI..T IERROR, ERr.(O~ TAR\"f \lOT '" 
05663 206026 I.AC AUTRJM 
05664 047173 OAC 01"3 IJMp AUTR[1 
Pl!5665 204514 LAC 1<71 
~5666 040011 OAC 11 1(11) I: 07711 
~566' 2211532 \..AC JMSAUT 
""6121 214'1612 OAe AUTJMS IJMSo 11 IN ERRO~ TA81.£ 
05671 120E17 JMSo 11 
056'2 741000 SKP 
05673 141612 AUTREl DiM AUTJMS IC~EAR ERROR TABLE 
05614 201772 LAC 07712 
056" 504550 ANO K" 
"'616 '46021 SAD AURJ~P 

0561' '411/100 S!<P 
05700 740040 £634 ~AI..T IERROR. (0'772) STORED wRONG 

1(07712) S~OULO I: AUTRE1,1 
05'01 200011 LAC l' 
05'212 544566 SAO 1(12 
""03 '41000 SI<P 
05,,,4 '4212140 [635 ,..AI.T IERROR. (11) NOT INCREMENTEO.1 

I 
/AUTO"!NO[X (!Si!. 10) (10) a 10, 
I 

0"12J~ 2",415 L.AC K10 
PJ5,,,6 04""1" OAe 1" 0",,7 20'454 I.AC K1S 
""10 0.212111 OAC 11 1(11) ~ 117177 
0"11 4600121 lSi- 10 
""12 141/1040 [636 ... AI.T IERROR, lSi 'A1L[D TO SKIP 
l'J"13 2210211" \,.AC 10 
0"14 '41416 SAO Kl1 
05'115 741000 SKP 
0"16 '40040 (631 .... I.T IERROR. (10) NOT 11 
""17 221"011 LAC 11 
1I!"20 ,.e2fU' II. 
05'21 ,.0040 [638 MAI.T IERROR. (11) NOT 21 

/. 
/AUTO-INOEX (IS~. 11) (11) e 121, 
I 

0"22 201415 L'C 1(121 
0"23 04012111 OAC 11 1(11) ;: 121 
0"24 46""11 IS!- 11 
0"25 21210011 LAC 11 
0"26 '4,411 SAO 1<12A 
05'127 '41000 SI<P 
0"3~ 1401/140 £639 ~Al.T IERROR, 1St.. 11 rAILED TO 

IINCREMENT +2 (11) 
,EJECT 



PAGE 92 axeK aXeK 

IAUTO-iNDEX (X~T· 1~) , 
I 

~5'31 2ii4564 I.AC 1(73 
0"32 214"015 OAe 15 1(15) : 07773 
21"33 2,,'530 LAC LAW AuT 
05'34 0."'4 OAC 01774 1(01774) ~ XCTo 15 
0"3' 28'531 I,.AC I.A~F'UL. 
0"36 04'775 OAe 217775 1(07715) • I.AW 17777 
05137 '5"800 CL.A lAC = 0 
0"40 42"01' xCT. 15 
0"41 740001 CM. 
""42 '4020" S~A 

""43 741840 [640 IoIAI.T IE~lOR. AC NOT ONES 
ILAW 1777 010 NOT OCCUR 

05'.4 200211' L.AC 15 0"., '4455' SAD 1<7' 
""4' 74i·lel SKP 

""4' '.8'4e £641 HAI.T IERROR. (15) NOT "" (XCT* 15) 
05'50 4."17 IS!. WORI(J IC~ECI< DON! LOOPING 
""51 605414 JMI' AUTOJN ILOOP 
"5'52 106336 JMS GENRAN 
""53 106362 ",HI CI<NO 

,EJECT 



PAGl ~3 8XB", A)(8K 

I 
/TE5T LAW X \t..IT~ TAD, AC 510JC LD Al;.;AVS 
IRE CL.EAR ArTER TI-IE TAC'. LAW -1 Tn 
ILAW -200~0 A~[ LJSEU, ANr. T~r PROP~R ~IT IS 
/AI-WAVS ADDED TO GIVr CVr;-~rl·~\o,. 

I 
215154 201412 lAI..:D LAC 1(1 
~5155 0460fl'4 OAe BITN 1ST ART wrT~ qIT 17 
2'5156 777777 LAWS LAW ",1 IT~IS LAW WILL RrTATf: LEFT 
05151 3460~4 TAD BITN ISHOl.1LO "VERrI..Ot~ + At': z ? 

05"6~ 7412z,~ SNA 
215'61 6051b4 JMP ,.3 10'< 
"'5762 "4004~ ERl ~AI.T IERRr)R, AC ~.; 0 T e AF'TrR A 

05763 605756 JMP L.wS 100 SA~E TAD AGAI"-. 

I 
05764 206004 LAC BITN 
"5765 '44010 ReI.. /NEXT BIT POSITION, 
05766 QJ460e!4 DAC BITN 
0"67 4215756 XCT LAWS 
0"72' 744elZ' RCL. 12'S COMPLEMENT r'lF' C(8tT~) 

05'71 145756 OAe LA\I;5 
05"72 546005 SAO KNOl' IOONE IF' :I A NCP 
05773 741000 SI(F» 
05'74 605756 JMF' LAWS ITEST NEXT BIT POSITrON 
~5175 171171 LAW .. 1 
05176 045756 OAe LAWS IRESTOR( LA~S 

05777 441511 IS~ wORles 
"'62'0~ 605754 JMP LA~D ILOOP 
06~01 106336 JMS GE~RAN 

"'6"02 106362 JMS CK~'O 
~6~03 60612!3rz JMP TIAC ITEST lAC 

I 
~62'04 000~"'0 BITN 0 
~6r.05 "4~00~ KNOF' 140000 

,EJECr 



PAGE 94 BX6K BX8K 

ICONSTANTS reR AUTO·INDE)(ING. MOD U"1 ED WH(~, I \j Ioi I 41< 

I 
2l6~~6 011776 1<17776 17776 
"'6"'07 017 7 7? K17717 17777 
1i16012 016665 K16665 16665 
"'6~11 016666 K16666 1666fl 
06r12 015554 '<1~:>54 15554 
"601! 015555 K15555 15555 
36014 ~14443 K1 4443 144 43 
Z6015 014444 K14444 14444 
06016 013332 1<13332 13332 
06G!!17 013333 K1J333 13333 
~6e20 12112221 1<12221 12221 
06021 012222 i(12222 12222 
262122 011110 K11110 11110 
06023 011111 K11111 11111 
061824 IU,5252 K15252 15252 
06025 605561 AUTRET JMP AUTR 
26026 605613 AUTRJM JMP AUTREl 
061)21 005672 AURJ~P AUTRE1"'1 

,EJECT 



PAG'! 95 8X8K BX8K 

I 
IT£ST lAC 
I 

~6~3e' 15i:HH'!e TIAC Cl-A lAC : l 
~6P'31 140032- lAC IAC+1 
~6032 547412 SAD K1 
t'J6"'33 7410~~ SKP 
216034 14121040 £X01 HAL,.T IERFHlR. AC NOT = 0~0V"01 

I 
t'J6035 1440021 eL.L. IL = '" 
06~36 711171 L.AW ",,1 lAC I: 777777 
06037 740030 lAC lAC CVERF'LOw 
QJ6rl!4~ 740200 SaA 
eJ6041 7400421 EX"'2 HAL.T IERFU'lQ I AC ~OT lERO 
06042 74042'0 SNL IL ML'ST RE 1 
06043 740040 EX03 Io4AI.T IERROR. LINt( NOT COMPI.EMENTEr:" 

I 
06044 144002 ST\.. II.INK = 1 
216045 711771 LAW .. 1 lAC • 777777 
06046 1400:50 lAC IOVt~rLO"" TIolE AC 
06~41 7402021 SlA 
2162150 140040 EX"4 /01 AI. T IERROR, AC NOT lERO 
06051 741400 S!1. 
06052 740040 EX05 HAI.T IERROR, L NOT COMPLE~ENTEC 

I 
ITEST iAe WITIoi MICROPROGRAMMING 
1 

06053 2211412 LAC 1<1 
06054 740031 OMA:IAC lAC • 777716 

• 1 06055 14210211 CMA 
062156 741200 SNA lAC ~UST • 0 
216057 606062 JMP ,.3 
06060 7~Ql12I01 eMA 
216061 7421040 £xe6 ~AL.T IERROR, CMA!IAC rAILED 

I 
216062 154031 CL.LtCL,.AtCMAIIAC II.. • 0, AC = 777777 .. 1 
06~63 7_0400 SNL, 
06064 7421040 E)(07 1oI.""T IERROR, L.JNI( OR Y.C rAILED 
06216' 140200 S~A 
06066 14004121 E)(10 ~AI..T IERROR. AC OR lAC fAILED 

I 
06061 7502100 CI.A lAC • 0 
062'70 740230 SlAllAC 
06071 1402140 [)(13 IofALrT I£RROR. SlA:tAC r.II..EO 

I 
216072 76021210 LAW lAC • 760000 
06073 140230 saAI1AC 
06074 1410021 SI<P 

,EJECT 



PAGE 96 8X8K eX8K 

0601!5 740040 EX14 ~AI.." IERROR, StAIJAC rAILrn 
t':I6P!?6 '.1230 SI\A!IAC 
~6~71 740040 [X15 ~AI.T IEf<ROR. ~\:A:IAC ~A!!..tC 

I 
0610l! 441517 IS? wQFiK3 
06101 606030 J~p TIAC ILOOP 
1216102 106336 J~S GE~IRAN 

"'6103 106362 J~S rKNQ 
I 
ITEST SWI-lA 
I 
I 

061214 771000 TSW~ LAW 1701210 lAC • 177000 
061'" 742"30 S~~A lAC • 00e'177 
216106 5.,34' SAO 1<717 
QJ610' 141000 SI<P 
"'6110 7."040 EX16 lofAl,T IERROR, SW~A FAlLEn ~ITH 

lAC :I! 777000, 
I 

06111 207464 LAC 1<2525 lAC • 002525 
06112 14203~ SIrHoU 
216113 '47472 SAO K5~2 lAC SHOULD BE 525002 
~6114 141000 SI<P 101< 
k7J6115 740040 EX17 IoIAI." IERROR, SWI-lA rAIlEo wlT~ 

lAC = 002525. 
I 
ITEST CONDITIONAL SKIPS wITH SWIoIA 
I 

06116 21211435 LAC K4001( lAC • 400000 
06117 142130 SMA!SWIoIA IS~OULO SKIP, T~EN SWAp· 
06120 74~04" EX18 HAI.T IERROR, SMAtswHA DID~'T SKIP 
06121 ,-.3130 SPAfSW"'A 
06122 '40040 [X19 HAI.T IERROR. SPAtSWHA '~ILEO. CCAC) 

ISHOULD BE 000001 IF' IT IS 
ISTIlL 400000 MAyBE SMAISW~A 
IABOVE rAILEO. 

06123 ,.,435 SAO K4001( ISHOU~O AGAIN. 400000 
06124 7410S;H" SI(P 10K 
~6125 '421040 £X20 HAL.T IERROR. ONE or T~E TWO 

IPREvIOUS SWHA'S rAILED. 
I 

06126 447517 ISl wORK3 
216121 606104 J~p TSWH ILOOP 
061:50 106336 Jt-4S GENFUN 
216131 106362 JMS CKNO 

I 
,EJECT 



[..;AGE' 97 8X8K Bx8,.c: 

1 
11EST INCEX GROUP !NSTRUr:-TtO~S 

I 
/XG 2 r f I ': ! T I 0 ~; S 
I 

'200"'0 AAS:7200~~ IADD TO A C I 5~lp p- : ,,, ) L~ 

7211300 PAx=7210ee IPL~cE AC I ~~ XR 
12213rzJ0 PAI.=722000 IPLACE AC t~ LR 
123~H~0 AAC=72300~ IADO TO AC 
12400el PXA=724;aC~ IPLACE XR p; AC 

12502'0 AXS:7250e10 IADO TO :lCRJ SKIp Ir = :' ~ > ' n \-'" 

1261300 PXL=726000 IPLACE XP I\J LR 
13121121121121 PLA:7300ee IPLACE L~ 1 N AC 
73101210 F'LX=731000 IPLACE LR 1\ X ~~ 

134000 CL·C.734000 ICLEAR AC 
135000 CLX=735000 ICLEAR XR 
13601210 CLI.R=7J6000 ICL.EAR LR 
731000 AXR=737k'ee IADO TO XR 
101764 E8A=7~7764 IENTER 9 MOD~ (RANK ACC"(ESS) 
71217762 E"~=707762 IENTER 15 MOnE (dK PAGES) 
11217761 S8AI:107761 ISKIP U- IN 9 M('I!"IE 

1121'741 EXBA=71217741 ISKIP I r A PDP"15 
I 
ITEST ~G IN 9 MODE TO MAKE SURE THE AC OR 
ILINK DOES NCT Ci.lA~GE 
I 

rzJ6132 15412100 TSXG CLA!CLL lAC, LINK = r 
2'6133 1212l12112l21 AAS IADD TO ACJ COMPA-RE: TC Lq 
el6134 '41212210 SlA 
12!6135 '4012140 EX21 ~AI..T IERROR. AAS C~A"JGEO C (AC) •• , 

I",WHILE: It\J 9 ""0 DE , 
~6136 141412!0 SlL 
12!6131 740040 EX22 ~AI.T I[~ROR. AAS CHANGED 1" (L) It' 

I •• , WHILE 1\1 9 .... OCE. 
I 
ITRv 1'4X ! N 9 MODE 
I 

1Z16140 154~021 CLA:CLL. lAC. LINK II 0 
06141 '12101211Z1 PAX 
06142 ,.21200 SlA 
rzJ6143 '140041Z1 EX23 ~AL.T IE~Rl"R. PAX CI-IA ~.ICE~ C(lIe),., 

I. "IIiHILE' I 9 M('l~E 

06144 741400 SlL. 
06145 140040 Ex24 ioIAL." IE~ROR. PAX ~~ANGED C (L ) ••• 

I, .. WHIL.E IN 9 ~CD[ 
I 
ITRy PAL IN 9 MODE 
I 

06146 '540~0 CLA!C:LI.. lAC, LINK = e 
06147 '22000 !)AI.. 

"'6150 740200 StA 
('16151 74004e Ex25 ~ALr IERROR. PAL C~A~,;ED ru.e), .. 

I, .. i,.IHIL.E pJ 9 v0DF: 
06152 7414021 SlL 
0!6153 1400421 [X26 ~AI..T IE~R~R. PAL CI"lA':sEc, ,. ( l ) ••• ,~.AJ> 



PAGE 98 8X8K Rx8K 

1 ••• wHILf IN 9 ~n.OE 

I 
.EJECT 



'p AG!I '9 s X8-~, B)(8K 

IAAC l~ 9 ~O!:lE 

I 
::'6154 '54~e'e ClA!C~L 
1?'6155 '2~HH"e .4 A r. 
2-6156 ?402~0 s2A 
2'6157 74ele4~ EX27 Io/AL.T IERROR. AAC+eJ00 r ~ A \ GE I, CC AC>. II 

I • •• IN 9 MO~[ 

!J!6161 7414!?1~ S~L. 
06161 142'040 EX28 ~AI.T IERROR. AAC+00~ Ct-tA~G(~; eeL.) ... 

I, "iNHILE t t-J 9 t-trDE 
I 
/PXA IN 9 MODE. xR S~OULr INITIALLV 8E ~ . 
I 

?6162 1540~l CL.A!C MA ICLL 
216163 7240g10 pXA 
06164 740200 SlA 
06165 14~04eJ EX29 ~AL.T IERROR. PXA CHANGED C(AC) ••• 

1 ••• yN 9 MODE 
06166 ?414~el 5lL. 
~6161 74"04~ EX30 ~AL.T IERRoR. PXA CIoIA~GED r:(l..) ... 

It • .t N 9 MODE 
I 
IAXS IN 9 MODE, xR S~OULn INITIALLY BE 0. 
I 

0617~ 154"0~ CLA:CLL 
06111 725000 AXS ISIoIOUI..DN'T SKIP 
e6172 74004~ EX31 Io/AL,T IAXS 010 NOT SKIP IN 9 ~OCE 
06113 74020'.1 SlA 
06174 140040 £X32 ~AI.T IAXS CHANGED At IN 9 ~OOE 
216175 741400 SiL 
06176 14~040 EXJ3 HAL.T IAXS CHANGED L.INK II\i 9 MODE: 

I 
II'XL IN 9 MODE. XR SIoIOLJLCl JNITIALLY 8E 0. 
I 

216177 7540211 CLAICLL:CM.A 
216200 726000 PXL. 
06201 7400211 eMA 
~6202 740200 S!A 
06203 740040 EX,3'; IoIAL.T IERROR. I'XI. CHANGED C(AC) ••• 

I ••• IN 9 MODE 
Pl6204 741400 SlL. 
"'62'" 7421040 £X35 IoIAI.T IERROR, I'XI.. CIoiANCED 1':(1..) ... 

I •• ,IN 9 MODE 
,EJECT 



PAGE 1"0 8)(81( Bx8K 

I 
IPL.A t N 9 MODE, lR Sl-!OUL~ Ir<!TIALLV PE V". 
I 

~6206 754001 CL.A:CI.\A~CLL 

el6201 13~0~~ PLA 
~6210 140200 Si!A 
06211 74~04~ EX36 ~A~T /£QR;:lR. PL.A C~A~GEC C(AC) •• , 

I"tt~ 9 ~QDE 

06212 141412!12I S~L. 
216213 14~040 EX37 HAL.r IERRCR, PLA c·,u'JcE['l en .. )". 

I ••• TN 9 MODE 
I 
IPL.X IN 9 MODE, )CR, LR SIoIOUL' INITIAIaIaY 8E ~. 
I 

06214 7540210 C~.fCl.L 
06215 ?3100~ P\..X 
216216 7."200 S!A 
06217 7402140 £X38 HAI.T IE:~RDR, PLX C~ANGED C (AC) • It 

I ••• IN 9 MODE 
'-"6220 141491~ SlL. 
~6221 742104e EX39 ~AI.T IERRCR. PLX C~A':GE~ e(l).,. 

I • • , I ~ 9 ~ODE 
I 
ICL.AC IN 9 MOOE 
I 

06222 1540211 CL,AICMA!CIaL 
06223 73401210 CI.AC 
06224 742122'~ SiA 
0622' '142121421 EX40 ~Al.T IERROR. CLAC wORI<ED IN 9 ~ooe: 

06226 741421121 Sll. 
216227 74084121 EX41 10441.1 IERROR. CL.AC CHANGED eeL.) t" 

I I.,.IN 9 MODE 
ICL,X IN 9 MOOE 
I 

06230 '1540e1 CI.AICMA:CLL. 
~6231 1:55000 CI.X 
06232 740001 eM. 
06233 142120~ SiA 
06234 1421040 Ex42 Io4Al.T IERROR. CLX CMANGED CCAC), •• 

I •• ,IN 9 MODE 
216235 7414~" S~1.. 
~6236 1401Z14~ EX43 IoIAI..T IERROR. CLx CI-IA~':GE:O C (L) ... 

I, • .IN 9 ~ODE' 

I 
ICI..L.R IN 9 MoDE 
I 

06231 1540"1 CI..A! CMA! cu. 
W'l6?42J 13602121 CLI..R 
06241 1400~1 CMA 
06242 74el20e S~A 

,EJECT, 



PA~~l 9X8K BX8K 

~6243 142104(1 EX44 HAL.T IERRCR, CLLR CHA,GED C (A C) , •• 
I .. ,IN 9 "1:1DE 

l6244 7414~0 SrL. 
~6?45 740e'421 EX 4 5 IoIAL.T IE~R~R. r L L R C H A ~ G r 'j C (L) • , • 

I, .. If\; 9 v~JJF 

I 
IAXR I~ 9 MODE 
I 

~6246 754000 CLA~CLL 
~6247 737777 AXR.77? 
2625Ql 7240210 PXA IXR TO AC 
~6251 547454 SAO K7S 
~6252 1410"'~ SKI' 
~6253 74021421 E)(46 HAI..T IERR(1R, AXR rAILrO ... 

I. , • IN 9 MODE 
~6254 14140Z SlL. 
e6255 '42'2140 EX47 ~AL.T IE:RROR, AX R C~ANGED C (L) , , t 

I, It IN 9 ~ODE 
~6256 '350~0 CL.)( ICL.EAR XR 

I 
ITEST S6A (SI<IP IF' tiA~!< uOD[) 
I 

"'6251 75.001 CI.A!CMAtCLL. 
06260 '07761 S8A 
06261 140040 EX 46 ~AI.T IERROR, 58A DID ~'OT 5K I P , • , 

I."ep SHOULD BE IN 9 MODE 
C'l6262 74021211 C~A 

06263 14020~ SlA 
~6264 740040 EX49 ~AL.T IERROR. seA CIoiANGEO C(AC). 
06265 '4140.0 Sll,. 
06266 '421040 £x521 Io4AI..T IEQROR. S8 A CHANCEO C ( L , • 

I 
ITEST EX9A (SKIP IP pop,,!.,) AND EPA ([NT£R 15 MODE) 
I 

~6261 15400~ CI.A!CL.L 
06210 701741 (XBA 
"'6211 14004et EX51 HAL.T IERROR. EXBA OID~'T SKIP,., 

1 ••• 15 TI4YS A POP.1'? 
~6~12 10001212 tor 
~6213 1~1162 rJ'A IENTER 15 MOOE 
06214 '01161 sBA ISKIP I' IN 9 MODE 
062,5 141000 SI<P 
06216 140040 Ex52 ~AL.T IERROR, seA SKIppED ArTER, •• 

IAN EPA WAS ISSUF'D. 
0627' '01164 ESA IBACK TO 9 MaDE 
21632!~ 70.,761 S8A 
Ql6S01 740"40 E)(~3 ~AL.T IERROR, SBA DIDN'T 5K IF'. II 

1,,,AF'TfR AN (BA, 
I 

~6:5~2 75e004 LAS 
063~3 '4"~le RAL, 
~6~0· '4e100 SMA 
?!63~5 700042 ION 
~63e6 441517 IS~ kORK~ 

~6~01 6e6132 JMP TSXG 1~l'lO~ 



PAGE 1C!'2 aX81( ~)(8~ 

I 
ITEST lOT 3341 (SI(IP If" ~Cl4/5) If" Ar.S 9 ;; 1 
I 

2631~ 757lr4 J)C~5 LAS 
~6311 507425 A~D 1(40~ ICI-IECK A~S 9 
2'6312 741222 SNA 
06313 6e6321' JMP ,+5 lACS 9 III " PO pe15) 
06314 7e3341 103341 ISKIP IF" PC15 I,,,STAL.LE'Q, 
~6315 606322 JMP ,+5 
216316 14e040 E)(54 Io4AI..T IERROR, ACS 9 I~ SET. t\JOICATI'G 

1\)0 PC15. BUT ,,,,3341 SKIPPED. 
1,6317 606314 JMP ,,,,3 
"'632"" 103341 703341 IS~Ot)L.D SKIP 
06321 7'0040 EX55 I-IAI..T 1E:i(RO~, PCiS INSTAL.LED, BUT 

I 17e3341 ""IDN'T SKIP 
216322 7000el2 rop' IPI C'F'F' 
06323 '5""t'!4 LAS 
216324 501440 AND 1(201< 
~6325 141200 SNA ISI<P' • OON'T RELOC.TE 
~6326 6Ql6410 JMP ENTST 
06327 76~2~1 L.AW 2'" 
0633~ 107237 JMS TL,SS,- IBELL F'OR ONE PASS 
216331 1500214 LAS 
~6332 507433 ANO 1<201 
06333 '42120~ S!A 
216334 1013e3 JMS PINOr IPI tNIoII8ITEO 
~6~3' 600112 JMP SEQUEN ISTART OVER 

.EJECT 



?6~36 
?6~31 
2'63421 
26341 
06342 
06343 
?6:544 
16345 
:"6346 
~6347 
26350 
('16351 
216352 
'!'6353 
~6~54 
e6355 
06356 

~6351 
~6360 
?6361 

l'!6362 
06363 
tJ!6364 
06365 
06366 

~6361 

0637" 
06371 
Q!6372 
06373 
06374 
06375 
06316 
06371 
06400 
06'211 
~6402 

064eJ 
06'0' 
~6405 
06406 
06401 

BX8K 

~12!~HH"?' 
206351 
1S4636l! 
14100~ 
606352 
206361 
046351 
207540 
144010 
1414~0 
341412 
041540 
226357 
3415.UI 
0663'7 
446357 
626336 

0e'551 
"07551 
00"41 

o iHHl Oil 
507411 
140001 
041511 
626362 

e0000r. 
206351 
546360 
7412100 
6216403 
206361 
046357 
201540 
'44010 
'41400 
34'412 
041540 
226357 
34"40 
0663''1 
7402100 
626367 

8)(8K 

IRANDOM ~uuBER GENERATORS 
I 
G[\JRA\; ? 

LAC !U~QEX 

SAD (NOTal.. 
SKF' 
JMI' ~ANTAD .. 1 
LAC T6LTOP 
DAC RA~DEX 

LAC R'~CCN 
CLL.fRAI,. 
SiL 
TAO 1(1 
OAe RANCON 
L.AC- RANOEX 

RANTAO TAO RANCO~ 
OAC- FUNDE)( 
IS! RANDEX 
JMP- GE~~AN 

I 
RANDE~ 

ENOT8L 
T81.TOP 
I 
CKNQ 

I 
RANGE") 

RANTBL.·10 
RANTBL·10 
RANTBl. 

'" ANO 1(315 
CMA 
OAC Io\ORI(3 
JMP- CI<~O 

C!l 

L.AC RAP-JOEX 
SAO [tliOTBI. 
51<1' 
JMP TAORAN.,l 
LAC T8L.TOP 
OAC JUNOEX 
LAC: RAN CON 
CL.L.tRAL. 
Sll. 
TAO K1 
DAC RANCON 
LAC. RANDEX 
TAD RANCON 
OAC. RANDEX 
NOP 
JMP. RANGE~~ 

,EJECT 

It ~J(') 
IGENERATE RA\OOM 

IREStT INDEX TO FIRST 
IPOSITION MODlftrR 
11 I..[F'T 
IWAS BIT 0 A 1 
IYES MAKE 11 A 1 
IRESTORE MODIrIE~ 
IGET fIRST CONTROl. 
IAOD MODtF'IER 
INEW CONTROL • RANOO~ 
ISTEP POINTER 
IEXIT 

I[NO 

IMAKE 65K OR LESS 

lLOOP CouNTER 
IEXIT 

ICHECK roR TABLE END 

IGENERATE RANOOM 

11 Le:fT 

IRESeT I~OEX TO FIRST 
I~OSITIo~ MOrlF'IER 

IWAS 8IT e A 1 
IMAKE 17 A 1 

IRES TORE MODIfIER 
IGET FIRST CONTR~L 

IADD MODJF'IER 
I~Ew CONTROL. • RANDO~ 

IEXIT 



~AGE 1~4 axel< 8x8K 

IPOP-15 BASIC ExERCISER ~ TAPE 7 
I 
I~OUTlI\E F"OR PRQ(,RAM RfL~CATl(HJ 

I 
~6~lJ ,,,e~;?\2 ENTST lor IPI :'F"F '"1i,J~I"'G MrI..OCATIO~' 

216411 206411 LAC • 
{'I6 412 5e1431 ANO I< 1'~ K 

"'6 413 '40200 SlA ISlE IF" It-.; LC'J OR ~I 41< 

06414 6065l?3 JMP MVBK I~I 4K 

06415 14011H'l CMA 

~6416 ~4?516 OAC WORK2 ISOURCE .DORE'SS 
('16 41' 207J42 LAC 1<7777 IDEST'N AOR. TO 141 41< 

~6422' 041511 OAC wORK3 
(';16421 207516 ~OVE LAC WORK? 
Q!6422 0.73;$7 O~C MOVES 
06423 20'511 LAC WOAK3 
~6424 0.7340 OAC MOVED 
~6'2' 447331 RF'ROM tSi MOVES 
el6426 2213:51 L,AC. MOVES ISOURCE ADR. 
06427 t'4"17 OAC WORI(3 ISAVE I"lSTRuc;TtON 
06430 507443 AND 1<'00'< 
06431 24'443 XOR 1<10211( 
06'32 74020~ S!A IORERATE INST. IF" e 
216433 6216510 JMP MRINS l"1EMORY REP' 
06434 207'11 l.AC WORK3 
~6435 44134~ MVRTN IS~ MOVED 
"'6436 061340 DAC- MOvEO ISTOPE I"'OPPOSITE 4K 
0'6437 541327 SAO l.P"'ITA IDONE WIT ... INST. IF" EQU4L 
~6440 1410~~ SKIP I~OV[ CONSTA~T TABLES 
06441 606425 J~p RF'ROM 1"10VE: ANOTHER INST. 
~6.42 141511 OlM WORK3 
"'6'43 447337 MVCST lSi! MOVES 
rl\6444 22'337 l.AC. MOVES ISOURCE 
12'6'45 .41340 ISZ MOVEn 
06446 06134~ CAO. MOVED IDEST'N 
06'41 207331 LAC MOVES 
06'50 54"0' SAO ENDOUT 
~6'51 141002' SI<P 
~6'52 60644:5 JMP MVCST 

.EJECT 



PAGtIIIIIIIIIII"5 8)(81( 8x8K 

?6453 2046r2 LAC 1(21010( 
26454 247431 XOR K1?.( 
?6455 t'l546r2 OAC K21ll(+1"e.0e 
76 4 56 204545 1 LAC "1?0ee 
.?645? 247437 x'R Kl?~ 
26462' 2154545 DAC Kit' ~~HH·le~00 
i'6 4 61 207352 LAC TTt~ 
Z6 4 62 241437 XOR 1<1el( 
('6463 e'57352 DAC TTtr..j+l~0e,0 
:"6464 207351 LAC TTOuT 
26465 247437 xOR K1C"K 
1'6466 0"351 DAC TTCUT·l"~0~ 
26467 15002!4 LAS ILowER 
~6"0 5"7433 At\;O 1<207 
2'6411 1421200 SlA ICHECK fOR I ~llol I BIT PI 
e6472 107303 JMS PINOT IINHIBIT£O 

.EJECT 



"AGE lr6 BX8K 8x8K 

?6"73 206473 9G~AGN L.AC • 
~6474 5211437 AND 1<1~K 
~6A75 74212"0 SeA ISEE WHICI-I 41< 
~6476 '4102!~ SI(P 

?J6471 627333 Jt.lpo BG~Hl ISTA~T ~Vf~ !~ 101' .::~ 

"'6500 16Cl!2Q17 L.AW 207 18ELL 
~65:a1 101237 JMS TL.SSF' 
~6502 627332 JMPo BGNL.O ISTART p- LC ... 4-< 

I 
ISETUP TO MOVE TO L.O~ 41< 
I 

~65"3 777777 "1V8K L.AW 17777 IOE5TtN 
06504 047517 oAe ~ORK3 
2'65215 2~'342 L.AC '(7771 ISOURCE 
065~6 041337 OAe t.lOVE:S 
QJ6507 606423 JMPlI MOVE·2 IMOVE PROGRAM 

I 
I 
IADJUST MEMORV REP, INSTRUCTIONS. 00 NOT ADJUST IF' 
IADR. PO~TtON.ANY AOR, PROM ~ TO 21. 
I 

06510 147335 MRINS OlM WOCNT IADR. COMPARE t-;ORD 
el6511 207517 \,.AC WORK3 IINST. Tr. BE MODIFIED 
06512 ,o7342 AND 1<7777 ICL.EAQ 8ITS 2'e5 
06513 047516 OAe WORI(2 ISAVE 
06514 21?f1335 L.AC WOCNT 
216515 '4'1422 SAD 1<22 IOONE If EQUA\,. T~ 22 
06516 606523 JMP •• 5 
0651'1 54'516 SAD WORI(2 ICOMPARE 
0652et 606434 JMP MVRTN-1 ,AOR. IS SOM( REG, pROM '" Iti 

ITO 21. MOVE wrT~OUT ACJUSTI~G 
06'2-1 441335 lSi! woeNT IADR. COuNT.!. 
216522 60651. JII4P .-6 
06.5-23 221'1431 \,.AC 1(10K '1210~0 
216524 241511 )(O~ WOAt<3 IADJUST tNST. BY 100e0 
06525 606435 J~p MVRTN IMOV£ 

I 
06'26 047526 5A\l3 DAe SAVAC ITHESE ARE MOOI~IED F'OR 
216'21 04'527 SA\l5 OAe RJMP IRe:LOCATIO~ 
0653~ 606531 SAV6 JMP SRVINT 

.EJECT 



216531 
2!6~32 
06533 
216534 
~6535 
06536 
06531 
0654et 
06541 

~6542 

216543 
216544 
~6545 

"'6546 
~6541 

06"'" 
~6551 
"6552 
06'53 
216554 
06555 
06556 

12!6557 
06'621 
06561 
216'62 
06563 
06'64 
06565 
1216566 
06567 
216570 
12!6"2. 

~6512 
~6573 
06574 
06515 
06576 
0657' 
06600 
216601 

066212 
(166213 
:?\6604 

8XSK 

15fH104 
5",,437 
740200 
606543 
22!01Z!0? 
1411l'10 
606546 
12102101 
'41Z!040 

6066e6 

12101Z!12!1 
1410210 
7.2121421 

7003~1 
141000 
6216512 
10rlJ314 
141100 
142121421 
207514 
7.021121 
7411(')0 

606646 
700314 
'07344 
14212210 
10'161 
70"1211 
1410210 
60'''221 
1021201 
6216"2 
621001 

14421021 
100312 
2217'21 
'.1100 
144002 
50'463 
5466~5 
142121421 

21Z!1526 
10111042 
621527 

8)(8K 

I 
ISERVICE AI.L I~TERRUPTS 
1 
SRV t"~ T LA S 

A~O Kill( 
SlA 
JMP NOCLI( 
I..C , 
SPA 
JMP £642A+1 
CI.SF 

£642 HI.T 

JMP CI.KINT 
I 
NOCLK CI.SF' 

SKP 
£642A HI.T 

Ksr 
SKP 
JMP RTNIT 
tORS 
SPA 

e:643 ~AL.T 

I 

LAC wORI( 
RAI. 
SPA 

JMP TTVINT 
IORS 
AND 1<1'00 
S!A 
JMS RNF'LG 
RSP 
51(P 
JM' READA 
PSfI' 
JMP RTNIT 
JMP. GOPNC~ 

IREAD ACS 
IBIT 5 
IC~£CK BIT 5 
IC~£CK CLOCK r~AG 
IRTC REGISTE:R 
IRTC OVERf~O~ Ir SKIP 
INO DV£RF'LOW VET 
ICLsr S~OULD SKIP 
ICLOCK REG, SAVS OF'EPF'LOW, 
IRTC FL.G NOT SET, 
ISERVICE CI.OCK 

IS~OUL.O NOT SKIp 
101( 

BUT 

IRTC FLAG IS SET. IT WAS 
INEVER SELECTED BV T~E PROGRAM. 

ISTATUS WORD BIT 0 MUST. 0 
IERROR. BrT ~ SET. PI OFF 

ISEE IF' TTV IN USE AT TIME 
10F' PI 
ICONTINUr. PRINTING 
11/0 STATUS WORD 

ICHECK rOR NO TAP[ rLAGS 
IEITHER READER OR PUNCH NO TAPE 

IC~ECI< rOR PI rRnM READER 

IR£AD MORE 
IC~ECI( PUNCH PI 

ISOME OT~ER OEVICE 
IPUNCH MORE 

ISETUP TO ~ETURN TO INSTRUCTION T[ST 
I 
RTNIT CI.I. 

E644 

PION 

KRB 
I.AC AJMp 
S". 
STI. 
A~O 1<1'5 
SAO fl.-tNT 
~AI.T 

L.AC SAVAC 
ION 
JMP. ~JMP 

le(k') AT PI 
IC""ECK LINK 
IRES TORE LINK 

Ir~ROR. PI o~eURREO AFTER LAC SAVAC 
IINSTEAD or JMP • RJ~p, 

lAC AT TIME OF PI 
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I 
06605 ek"66~3 II.I~T PION 

I 
066~6 100024 CLKI",j'T' :1.. or IRTC OrF'J CL,fAQ ~TC q"AG 
26601 700e'01 CI..SF' 
~661~ 741000 51(P 
~6611 ?40~40 £644A ~I.T IC~OCK rLAG STILL SET 

IArT£:R A CLOF' 
06612 106631 JMS Cl,i(SET IRESET CLOCK TO RA~DOM VALUE 
06613 6e6572 JMP RTNIT IR£TURt-.: TO P:ST. TEST 

,EJECT 



~,AG~9 8)(8K 8)(81< 

I 
/SETUP CLOCI( VALdES 
/ 

06614 ~000~eI SETCL{ 2 
06615 106336 J~S GE~.iHN IGET A r-..1. I="C"~ C'0"Cw. 
?!661~ ~41335 DAC ~DCNT ISAVE 
06617 507341 AND '1.777 IMAX, TT~E ~ 9 SEeS, 
066221 041335 DAC wOC'lT ISAvr 
06621 34?35~ TAD M167 l~lN. TI~E • 2 SlC. 
06622 '41100 SPA IPOS.=2 SECS, o~ "",OCH' 
~6623 606615 J~p SETCL.I<*l INrG = L.ESS T~A~ 2 stet 
"6624 207335 LAC WOCNT 
06625 740001 eMA 
Ql6626 040001 :,)AC ., IPUT VALUE p.' (7 ) 
~6627 '021044 CI.ON ICLOCI< O~' 

06630 626614 JMP. StTOL.1< IEXIT 
I 

06631 0121000fll CL.I(SET ~ 

216632 1216361 J"1S RANGEN IGET A Nn, r~R CLoer< 
06633 047335 0'0 WceNT ISAvE 
06634 !Hl'134' AND 1(777 IMAX. TI~E • c; SEes, 
21663' 041335 OAC wDCNT ISAVE 
06636 3413521 TAD M167 I~!N. TI",E I 2 SEeS, 
21663' 141100 SPA IPOS. = 2 SEes. OR Mt",RE 
"'6640 606632 JM'" CL,KSET+l, I f\;E G. ;; LESS TIo14"'; 2 sEes. 
06641 207335 LAC WOCNT 
06642 740001 CMA 
e6643 04002'1 DAC ., IPUT VALUE pJ ( 7 , 
06644 ,,,0044 OI.ON ICL.OCK ON 
066'-' 626631 JMPo CL,t<SET IEXIT 

,EJECT 
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~6646 
06641 
t'l6650 
~6651 
06652 
06653 
06654 
06655 
06656 
~6651 
1Z!6660 
06661 
~6662 
~6663 
~6664 

2!6665 
r;,6666 
1'1666' 
2'66'0 
066'1 
06672 
06673 
06674 
066,5 
06616 
066'77 
06'00 
P!6'~1 
06102 
216,,,,3 

~6'04 
06'05 
06'~6 
2161"" 

BX6K 

2e1351 
546721' 
606665 
201441 
~41514 
700101 
141000 
'140040 
'1022211 
'74UHHI 
'4021421 
441351 
221351 
'1,121406 
606512 

14'1514 
141353 
1413'4 
'10"'402 
,,00214 
,,,,'424 
'412210 
6066" 
'700104 
6065'12 
20'0211 
'741200 
606'1~ 
700104 
621001 

001612 
12'211616 
001616 
001762 

aXBK 

ISETUP fOR R£AO, PUNCH, ~R PRINT 
I 
TTYI"JT LAC TrOUT 

["'DOUr 
P~EACV 
1<22101( 
WORI( 

(645 

E646 

I 

SAO 
JMP 
L.AC 
OAe 
RSF' 
SI<P 
H.L.T 
psr 
SKI" 
f.lAL.T 
tS~ TTOUT 
LAC. TTOu T 
TI. S 
JMP RTNJT 

PREADY O~M WORK 
DlM ~NTA 
O!M CNT8 
TeF' 

I 
DAlASL 
ENDBIN 
OUTTOP 
END ouT 

LAS 
ANO K1K 
SNA 
JMP •• 3 
RSA 
J~p R'PlI T 
L.AC GOPNCH 
SNA 
J~H' PNSTRT 
RSA 
JMP. GOPNCj.4 

TTBU'A"l 
TTBUFA*63 
TTBUF'A*63 
TTBUF'A·14' 
,EJECT 

IERROR, PUNC~ FLAG UP 
ITTOUT = CHAR. aIN POl~TrR 

IGET CHAR, r~oM TTy 8I~ 
IPRl~T ONE C~ARACT£R 

IRETURN TO I~ST. TEST 

ICI.EAR TTY F'lAG 

l"'eST ACS 8 A 1 

ISELECT ~EADER 
IRE TURN TO I~ST. TEST 

101115T TIME THRu 
1ST ART SEQUENCe: 
ISELECT REAO£R 
ICONTINUE SEQUENCE 



PA'G~11 

116'10 
il6711 
(116'12 
~6'1:5 
~6'14 
26715 
~6716 

~6'1' 
Z6722! 
?6'21 
~6722 

06'23 
~6724 
06'25 
"'6'26 
06721 
06'321 
(116'31 
~6'32 
"'6'33 
~6"J4 
06135 
216136 
~6'J7 
l!6'40 
06'41 
e!6'42 
2'6'43 
~6'.4 
216'4' 
06146 
l'6747 
061'21 
~6751 
216'52 
06'53 
tJ6754 
06"55 
216756 
06'51 
06'60 
~6"61 
06762 
a6763 
~6'64 
l6765 
~6'66 
'/6767 
l6'7~ 

06"1 

8X6;c; 

12'?273 
750024 
5e17425 
740200 
606721 
7004"'2 
?50"eo4 
507427 
741200 
606724 
'00202 

606572 
15002'0 
700104 
107001 
2073~1 
04'361 
447361 
201361 
10'''01 
2e7362 
107001 
207361 
547363 
741000 
606731 
207355 
04'361 
44'361 
20'361 
107001 
207362 
le7QH~1 
201361 
54'356 
'4~003 
606744 
201364 
041361 
101001 
207361 
107264 
107001 
'77770 
041361 
1500~1 
'00010 
740200 
740042) 

aX81< 

I 
IPUNCH DATA 
I 
P~ST~T JMS CRLr 

LAS 
At\D K400 
SlA 
JMP PNXT'l"'2 
rcr 
LAS 
AND K3K 
SNA 
JMP ,.3 
per 
JMP RTNIT 
CLA 
RSA 
JMS GOP~C~ 
LAC 1<300 
OAC STORE 

PNXT IS~ STORE 
LAC STORE 
JMS C;OPNCI-I 
LAC SPCE 
JMS GOPNC~ 
\..AC STORE 
SAO K332 
SKP 
JMP PN)(T 
LAC K2', 
OAC STORE 

PNXTA ISl STORE 
LAC STORE 
JMS GOPNCIof 
LAC SF'CE 
JMS GOPNCIof 
LAC STORE 
SAO K211 
Sl<tD 
JI-lP PNXTA 
LAC I(CRU' 
CAe STORE 
JMS GOPNCH 
LAC STORE 
JMS ROTAT9 
JMS GOPNCI-I 
LAW .U~ 
OAC STORE 
CLAtCMA 
7002110 
SiA 

E647 HAL.T 

LAS 

IcR,Lr 

ITTY ON\..V 
ICLEAR TTV F"LAG 

IMASK ACS 7 AND 8 
IIr (IT~ER 15 A i. DoN'T PUN~H 
IPUNCH OATA 
ICLEAR PU~CH rL,AG. ~o M~RE 
,'Pt's F"ROM PUNCH S~OuI.D OCCUR, 

IRETURN TO INST, TEST 

ISELECT REAOER A~D PUNCH 
ITO INITIATE SEQuENCE 

IPUNC~ C~AR, IN AC 10817 
I(SPCE)=240 

IPUNCH SPACE 

IDONE WITH ALP~ABET yr (QUAL 

IPUNCH MoRE CHARS. 

IP'UNCH CR 

IROTATE 9 RIGHT 
IPUNCH Lr 

lAC = 777777 
ICLEAR AC WITIof M8 14 

IE~ROR. EvENT TIME 1 DIJ~'T 
ICLEAR Art 
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26772 507425 AND K40~ 

~6"J 14~2~0 S~A 
~6"74 6067'27 JMp P\XT~2 ITTY ONLY 
26715 1e1001 Jt-A$ GOPNCH IPLJ1U:~ 8 rRA"L; n~ .~ I 5 

06176 447361 lSi! STCR[ 
~6777 606765 J~p £647 .. 3 
~'~0t'l 6~6727 JMp P~)(T"!2 1ST ART NEw Lp·[ 

.E,JECT 



2!1N'J1 
2'1"02 
01~r,3 
}1£"04 
~7005 
?l1~~6 

~1~07 
~1010 
~11l'11 
~1e12 
~101J 
07~14 
~1015 
01016 
P'112l11 

~112!2~ 
21~21 
e7022 
~7~23 
"'7024 
e'1212' 
Pl1026 

QI?~27 

0112!3'" 
01t?131 

el1032 
""1lI33 
r2!'1134 
","e35 
'-"1036 
"'7e31 
0'040 
01el41 
01042 
01043 
07044 
~1~45 
et712!46 
01047 
21'050 

~11i'l51 
r;'J1~52 
?l1053 
01054 
el1055 
"7056 
r2!12157 
C111060 

BXSK 

"'00000 
606663 
700204 
10~2e.l 
14UH'I7' 
'4(1040 
15"004 
501430 
740200 
606512 
441353 
201354 
14~22'0 
6~1053 
606512 

750004 
5",427 
740200 
60'135 
'50004 
501432' 
741200 

601032 
100112 
606572 

100112 
14121200 
607041 
20'353 
740200 
60'053 
60'051 
4.'352 
067352 
2e1352 
54670' 
6"'061 
207353 
'40200 
60'053 

441354 
606512 
1771.,., 
347353 
041353 
141354 
100104 
606512 

AXel< 

GOP:-JC~ 

E647A 

IREAD 
I 
REAOA 

~RONOT 

I 
TAOD1 

SUBl 

I 

2' 
JMP [646+3 
PSA 
psr 
SI(P 

HLT 
LAS 
ANO 1(41(' 
SlA 
JMP RT~IT 
lSi! eNTA 
LAC CNT!3 
SiA 
JMP SUBl 
JM!i' qTNIT 

PUNC~EO !NrO 

LAS 
AND K3K 
SiA 
Jr..l~ READS 
LAS 
ANO K4K 
SNit 

J~" ,+3 
RRB 
JMP RTt\YT 

RRB 
SiA 
JMP ~RONOT 
LAC CNTA 
Slit 
JMF' SUB1 
JMP TADDi 
rs~ TTIN 
DAC- TTIN 
LAC TTIN 
SAO ENClBtN 
JMP SETTY 
LAC eN"A 
S~A 
JMP ,+3 

ISl eNTS 
JMP RTNtT 
LAW ",,1 
TAD CNT4 
DAC C\lTA 
DlM CNTB 
RSA 
JMP RT~IT 

.EJECT 

I P U ~; C 101 r LAG 5 E T 

IMASK ACS 6 
IP' A i. OO~,,. uSE C"TA OR C'T~ 

IRETURN TO 1\5T, TEST 
ICNiA:PU/ C~ SELECTED 

12'IWAIT roR PI 
11~SELECT ~EADER AGAI~ 
IRE TURN TO t t'S". rEST 

IMASK ACS 1 AND R 
II' EITHER IS A i. RFAr rU~L SPEFD 

1M ASK ACS 6 
II' A 1, CLEAR REAOER FLAG, ~c 
IMORE PI'S rROM READER 

IC~EAR READER FLAG 
IRETURN TO I~ST. TEST AN~ 

IWAIT rCR PUNCH pI 
IREAD ONE 
/0INO DATA IN READER VET 

ISEE Ir PUNCH IS SELECTED 

IVES. SU8TRACT PROM CNTA 
IREADER sELECTEt'! 
ISTORE ~~AR. I~ TTV 8IN 

/C~ECK rcR '2 C~ARACTERS STORED 
IDONE, srTup TO PRINT 

IRETURN TO I ~'ST. TEST 

IRE T U Fe r\ ,. 0 I ~" ST. T E S i 
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""061 100201 SETTY pSF' IWAIT FOR PU\!CH 
PI'1e62 601061 JMP .,,1 
2'7e63 '~02~2 per ICLEAR PIJNCIof n.AG 
e7~64 10e14e12 Ter ICLEAR TTV FLAG 
""e65 207334 LAC BREAI( 
~1066 5414j.1 SAO 1(12A 
(31061 6~7112 JMP PU~!6 

""e10 441334 lSi! BREAK 
t?l1071 20670. LAC OA'fA8L. IRrSTORE INPUT/OUTPUT POI~TE~S 
~7012 041352 rlAC TT I t~ IREAOER TO ByN 
01211~ 206106 LAC OUT TOP 
~70'4 047351 OAe TTOUT IBIN TO TTV 
~7~75 441352 XF'R1 lSi! TTIN /TRANSF'ER BurrER A Ttj 9UF'rCR B 
07076 227352 LAC. TlIN 
07017 447351 lSi! TTOUT 
071021 067351 OAe- TTOUT 
217101 207351 LAC TTOUT 
07102 546701 SAO ENDOwT /DON~ IF' EQUA~ TO TT~UF'8+63 

07103 741000 SKP 
(('J7104 607075 JMP XF'R1 ITRANSF'ER ANOTHER 
01105 206704 LAC DATA8~ IRESTORE BUF'F'ER POINTERS 
07106 041352 OAC TTIN 
071"7 206706 LAC OUT TOP /TTBUF'S·1 
"'7110 041351 OAC TTOUT 
07111 606651 JMP TTYINTt3 IBEGIN PRINTING 

I 
217112 201001 PUN6 L.AC GOPNCH 
217113 ,0'463 AND 1(11S 
211114 5.7134 SAO 1(6~1 IPUNCH I'S ONL.Y AT END OF' 8L.OCK 
211115 141000 SKP 
01116 607011 JMP XF'R1-4 I(GOPNCI-I) NOT.GOPNC:~;'3 

"711'1 771772- L.AW .7 
211120 t114133. OAe 8f:tEAI( I'RAME COUNT£R 
07121 7'1'1111 L.AW .1 IACe17777'1 
01122 1021010 1002110 ICL.E4R AC WITH 8YT 14 
01123 7.0200 S!4 
01124 1421040 [648 ~AL.T IE-ROR. MB14 DIDN'T Cl.EAR AC 
211125 '002". PSA IPUNCH BL.ANI( rRAM[ 
07126 100201 psr 
01127 607126 JMP ."1 
071321 441334 lSi! aREAl( 
01131 607121 JMP £648,3 
rl!7132 100202 pcr ICL.E4R PUNCH F'l .. AG 
'-"113~ 607011 JMP XF'R1 .. 4 /SETUP TO PRINT 

I 
07134 212161'6 1(647 GOPNCIol-3 

I 
.EJECT 



PA~15 

~'1135 
07136 
01131 
217142' 
07141 
~'142 
~7143 
"7144 
1'1114' 
""146 
37141 
07150 
07151 
0'152 
01153 
07154 
31155 
'-"'156 
0715' 

~116" 
07161 
0'162 
~'163 
"7164 
07165 
07166 

~1167 
~'110 
""171 
07172 
"'7173 
071'4 
""'175 
07176 
2J'177 
"'72021 

211201 
0'202 
07203 
07204 
012215 
07206 
01ze1 
:"'721'-" 
217211 
01212 
01213 

BX81( 

750004 
50743e 
'412~0 
607143 
721~112 
606512 
700112 
141200 
607153 
447352 
067352 
201352 
546705 
6211160 
1001214 
700101 
7410210 
740040 
606572 

2067214 
~47352 
7500214 
507431 
7402021 
607153 
6e1'064 

0002100 
507424 
740200 
607177 
'603221 
247365 
04'4212 
607201 
760322 
6211174 

207216 
04733' 
10'273 
447335 
227335 
741200 
607214 
107237 
101264 
107237 
6~72(.1!4 

ax81< 

IREADB ROUTINE IS USED O~.ILY w~EN PUNCIof IS t'Ji-<IrdTEiJ 
IBV ACS 7 OR 8, OR ij~T~, READER RU~S AT rULL SPEro. 
I 
READ8 LAS 

A~D K4K 
S~A 
JIw1P ,.3 
RR8 
JMP RT~:IT 
RRB 
SNA 
J~p SEL.ECT 
lSi TT%N 
OAC* TTI~ 
LAC TTIN 
SAO ENDBIN 
JMP ,.6 

SEL.ECT ~SA 
Rsr 
SKI' 

[649 ~I.T 

I 

I 

JMP RTNIT 

LAC OATASI. 
OAe TTtN 
LAS 
A~O K61< 
SlA 
JMP SEL.ECT 
JMP SET,.y.;S 

/MASK ACS 6 
/1~ A 1, DON'T Q~A:; 

/C~E4R READER flAG 
/RETU~N TO 1:5T. rEST 

IGrT C~AP. rROM ~urr[R. 
/~ = NO DATA IN READE~ VET, 

ISELECT ~EAC(~ AGAIN 
18 U r r e:: R ~ 0 I ~i 'T' E;~ .. 1 
ISTO~E C~A~. I~ TTBurA 

IC~ECK foR '2 C~ARS. STORED 
I'f'TSUF"A IS rULL 
ISEL£CT READER 

IREADER fLAG SET 
IRETURN TO I~ST, TEST 

IRESTQRE TraUrA POINTER 

IMAS~ AOS 6 AND , 
IIF" EIT~ER A 1. ~O~tT P~INT 

ISEI."At REAOER A~A IN 
/SETUP TO PRJN' . 

ISERvtCE NO TAPE CONOITlnNS 
I 
RNrLG '" 

AND K1K IC~ECK peR READER NO TAPE 
SlA 
JMP •• ~ IREADER 
LAW 320 IPUNCH NO TAPE 
XO~ 1<'201( 
OAe: NTrI..G." 
JMP OUTrLG IPRINT R OR P NO TAPE 
LAW 322 IR£AOER NO TAPE 
JMP •• 4 

I 
QUTF"LG LAC NTf"L 

OAe WOCNT 
JMS OR!.,. 
lSi WDCNT 
LAC. WOC"IT 
SNA 
JMP CL.RrLG 
JMS TI,.SSr 
JMS ROTAT9 
JMS TI.SSr 
JMp CUrrLG.3 
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01214 1~7273 CLRF'LG JMS CRI.f" ICR,L.F" 
~7~15 627167 J~P. RNrLG IRE TURN TO SrQU[~CE 
~'7:>16 227401 I\jTVL ~TrLG 

.EJECT 



PA~17 8X8K 8XBt< 

IPUNC~ I.EAOER 
I 

t'7217 ~0"'!i'00 P~LEOQ ;' 

"'72221 777470 LA~ ~31~ 
~7221 C'47335 DAC '.-:DC\iT 
:a7222 7500"'0 CI..A 
07223 10eJ2~4 PSA 
~7224 71210201 !'SF' 

07225 61211224 JMI' .,,1 
~7226 441335 ISl \..:DC\!T 
0722' 607223 J'"'''' •• 4 
2!723?! 627217 JMP. PNLEDR 

I 
~7231 ~~00e10 PNMAf,(i( " 2'7232 777777 L.AW .1 
07233 1210204 "SA 
01~34 100201 r>sr 
~7235 60'234 JMP ,.1 
~'236 627231 J""P. F\!MARI( IEXIT 

,EJECT 
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/ 
IIDRINT A C~ARACTER 
/ 

""231 0el000J TLSsr 0 
12!1240 "47342 OAC ~OVEr) 

~'~41 207514 LAC WORK 
07242 74~01eJ RAL, 
"7243 14~1~Z' SMA ICMECK TT¥ F"l .. AG 
07244 60'247 JMP ,.3 
07245 1004"'1 TS' 
07246 6(1245 JMP ,-1 IwAtT rQR F'LAG 
"'724' 201340 LAr! MOVED 
~7250 1004~6 TL,S 
~1251 100401 TSF' 
e725~ 601251 JMP _",,1 
07253 20'002 LAC GOPNC ... ·1 
07254 54'3~2 SAO I(JMI' 
07255 601262 JMP ,.5 
07256 2~1514 LAC \NORK ICLEAR TTV IF' BIT 1 • '" 
2172" 740010 RAI,. 
07260 74J100 SMA 
~'261 700402 TeF' 
21'262 207340 LAC MOVED 
01263 621231 JMP. 'LoSSF' 

I 
IROTATE: 9 RIGHT 
I 

01264 "'0002'0 ROTAT9 2) 

01265 742020 RTRJ RTRf RTR 
01266 '42020 
01267 '4202'" 
0'27~ 142020 ATAJ RAR 
01271 7.002" 
01272 621264 JMF'. ROTAT9 

I 
ICARR1AG£ RETURN, 1..1 ~!ErE[O 
I 

0721:5 000000 CRL.F" 0 
0727' 160215 LAW 215 lOR 
0721' 1e1237 JMS TL,SSF' 
07276 5.,3210 SAO •• 2 
217277 62'273 JMP. CRLF' IEX!T 
07300 760212 LAW 212 IL.' 
07301 6e1275 JMP CRL.F'*2 

I 
2113132 606663 I<JMp JMP (646.3 

I 
.EJECT 



PAC~9 axel( 8xBK 

IPRI~T "COM~LETE:" 
I 

2'7303 0012102!0 PINOT e 
1?!7304 20152~ LAC wORw(4 IPASS COI.i\T(q 

27305 547 41'7 SAD 1(124 I P R I ~~ 'f I r (rhAL TO l' 
""31216 14UHlJ0 SKI' 
~7301 621303 J~P. Plt..JOT ISTART P~OGRAM 

"'731~ 14152121 DlM WORI(4 
~1311 151520 Oi!M WOJ<K4+1000e 
?'7!12 20'326 LAC COMpA 
07!13 0.0'h4 OAe 14 IPR I ,'T COMPLE:TE 
07314 1012.,3 JMS CRI..F" 
a1315 2202114 LAC. 14 
01316 '412210 SNA IOONE: p~nNTING rr: ~ 

01:517 601324 JMI' ,.5 
07320 1121.,237 JMS n.SSF" IPRI~T 1 C~AR 
1217321 101264 JMS ROTAT9 
0'322 10'237 JMS TLSSF' IPRINT 2~, 0 
0'323 60131' JMP .-6 ICET NEXT PAIR 
07~24 101213 JMS CRI.; ICR, L; 
01~25 62731213 J~P .. PfNOT 

I 
"'326 001313 COMPA COMP 

.EJECT 
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ICONSTANT TAB~E rOR CHfCKER80ARD A~D PI 
/SERVICE ROUTINES 
/ 

07321 752525 LI~ITA 152525 IOELTMITf'R 
"733~ 000000 PATR c-
~1331 t'l000f2'0 PATwO ~ 

211332 0""'112 9GNLO SE:JUEN 
0'333 010112 8GNIoIl SEQUEN·l~k?J~0 
r!l'1334 00002121 8REAK 0 
0'1335 000000 wDCNT ~ 
07336 777776 WC256 ,'1'716 
217331 0"""210 MOVES 0 
073421 0,,"000 ~OVEO ?: 
~'1341 171117 BITSUP 777771 
07342 007777 t<7177 1171 
0'1343 10"00121 K10QH< 1""0"2' 
07344 0"1400 1<141210 140" 
21734' 003400 1(3'0" 3'"'' 07346 5121111""" 1(500K 5000e0 
07347 0,,0717 1(717 717 
0'3'" 77'611 M16? 711611 
"'1351 '0"""" TTOUT 0 
"7352 0""""" TTJN 2! 
07353 ",,"I"" CN'. " PI'S5. "1'1'" eNTB " 07355 ""02'7 1<257 2'7 
217356 000271 1<211 2'11 
"735' "0111300 1(300 300 
07360 000:sru, 1(3211 3"1 
0'1S61 ",,"1"0 STORE " 07S62 ""112." SPCE 2." 
07363 21,,,,J332 1<332 332 
"'1364 21221' KCRL.F' 212215 
07365 52"0"" K'~01< 5221000 
01366 0QHUJ00 LWR ~ 

",36'1 ""0100 UPR e 
~7370 "0,,80Z WC02 ~ 

01311 2121211021 WC:~4 " 07374! "0121100 IotiCJ2 0 
,EJECT 



PA'GM'21 BX81( ax81( 

/ 
IF'~I\T ROUTINE CO~STANTS 
/ I, cot..! P LET £ " 
I 

77373 007373 CO'1P I 

0'1314 31'13"'3 3173213, J2~J15, 305314; 305324. 
~'375 320315 
t'.'1376 325314 
~'~71 305324 
~74~2 :a"00~0 

I 
I~ OR P NO TAPE 
I 

07'01 001'01 ~"FLG • 0, .. ,,2 000000 0 
01413 311316 317316, 324240. 3203e'1 
~'7404 324240 
217'1' 320301 
"7406 240305 2.0305. 201207 
01'01 207207 
~'410 000212121 0 

ICONSTANT AND ERROR TABLES. NOT MODlrI£D hH~N l~ HI 41( 
I 

Z,411 "",1021 1(0 0 
2"412 000001 1<1 t 
Z"13 00""02 1(2 2 
217414 00000. 1(4 4 
~141~ 00mll1 1(1~ 10 
217'16 0210011 1<11 11 
""'11 000012 1<12.4 12 
07420 000100 1<100 100 
07'21 00002" 1<20 2~ 
0'422 000022 1<22 22 
27'23 0000.0 1(40 .. e 
0'7424 02110210 1<11( 1000 
0'7425 "00400 1(400 .00 
"7'26 00~000 1(21< 2000 
"'7'21 0030~0 1<3K 30"0 
"'7432 11.000 1(4K .000 
01431 006001ll 1(61< 60021 
0'7432 010200 1(200 200 
0'7433 20140" K207 20'400 
~7'34 04"1ll"0 1(401( 4000'" 
07435 400000 1(4001( 400,,,,,, 
01436 4021002 1(4021( 400002 
07437 01000~ 1(~0t< le000 
01440 020000 1<201( 20000 
07441 200000 K2~0K 2e000e 
01442 600000 K600K 6000~0 
07443 10"000 K700K ?e~"0~ 
"7444 002021 1(2021 2021 
07445 002120 K2120 2120 
l"7446 111111 K1S 111111 
"'7447 222222 1<25 222222 
~"450 333333 K3S 333333 



"AGE 122 BX8K 8x8K 

~7451 444444 K4S 444444 
12114152 ~S5555 K5S 555555 
?7~53 666666 K6S 666666 
07454 777111 K7S 771777 
7.11455 ~11111 K515 11111 
e7456 012222 K125 12222 
01457 013333 K135 13333 
121746~ 014444 1(1 4 5 14444 
0'461 r15555 K155 15555 
07462 12116666 1<1bS 16666 
O,463 011777 K17S 17111 
"'464 002'25 1(2525 2525 
""465 005252 1(5252 5252 
O,466 252525 1("10 252525 
07467 '25252 K111 525252 
07470 '25253 1(53 525253 
~7471 011717 1(315 011711 
0'472 525002 1(502 5250m2 

,EJECT 



'j:JAG~3 BX8K 8)(8K 

07473 '00042 J<7X42 100042 
~7474 7e00r'2 ~7)(X2 700002 
01475 1600e2 ~76X2 760002 
07476 1~tl\ee2 .(lX)(2 10~0l21(1 

e7477 604e~2 .c:6X42 6040e2 
~'500 3440~2 r<J44x2 34409\2 
""501 ?4100~ I(SI<P SI<P 
01502 15~fZl00 ;(CLA CI"A 
01503 177776 v.l 771116 
07504 777773 ~4 177773 
~7505 771737 v40 777737 
01506 177377 M4k'0 717377 
07501 113111 ~41( 773777 
075U' 737777 M4fDK 737717 
07'11 317771 '14001( 371777 
07512 000377 1(317 377 

I 
~1513 000000 RJCNT fZl 

07514 000000 wORK 0 
07515 00210021 IIIORK1 ~ 

07516 000000 WORK2 " 07511 0"00021 wORK3 0 
07520 "00000 wORK4 " 217521 0800"0 IIAOR 0 
~7522 00212100 AUT NOT 0 
01523 0000011 TCL.K 0 
01524 740010 XC"RAI. RAL. 
07525 140001 AUTCMA C~A 

07526 00"000 SAVAC " 07527 "00000 RJ~P " 07'30 42"01~ LAWAUT xC To 15 
0.,'31 771711 LAWF'UL. LAW 17"171 
01532 120015 JMSAUT JMSo 15 
01533 7400411 KHALT 14212140 
07534 62"012 JMPAUT J~"o 12 
01535 20000" SAV4 LAC 0 
07'36 741400 i(S!L 741400 
0'531 1404210 KSNL '40400 
075421 123456 RANCON 123456 
",'41 654321 RANTBL 654321 
211'42 361416 361416 
"7'43 055363 055363 
1211544 54612160 546060 
01545 243035 243035 
01546 762572 162512 
07'41 453231 453231 
07550 150214 150214 
t'!1551 00~00~ 0 

.EJECT 



PAGE 124 BX8~ BXSI( 

IERROQ TABLE'S 
/ 

07552 ?el"~~" J~PRET 0 /JMP 22 
~1553 ~000~" Jl11 e! /JMP 11111 «(5~9) 

07554 ~0~0eJ J222 " /JMP 12222 ((510) 
217555 000000 J333 ~ /JMP 13333 ([5111) 
211556 i2l00"0~ J444 21 IJMP 14444 ((512) 
07557 000000 J555 0 IJMP 15555 ((513) 
217560 2J0~0210 J666 0 IJMP 16666 «(514) 
07561 000000 J777 21 IJMP 17777 (F515) 
07562 000000 J525 

'" 
/JMP 15252 «(516) 

~7'63 000000 J252 0 IJMP 12525 «(511) 
01564 00001210 CAI.21 0 ICAI.. ~ROM 17757 EXT, LINK = r (E510) 
eJ7565 0000"" C41..1 0 leAL f~OM 17757, LINK • 1 (E52~) 

07566 "000"" JSM71 0 IJMS ~ROM ~7777 TO 11111 (£522) 
01'67 1210012100 JSM72 (21 IJMS rROM ~7776 TO 12222 C(524) 
"7,,0 00000" JSM13 " IJMS fROM ~7775 TO 13333 (£526) 
PJ1571 01UJ000 JSM74 0 IJMS ~RO~ 07714 TO 14444 ([528) 
01572 000000 JSM75 " IJMS ~ROM 07773 TO 15555 ([530) 
07573 0000~0 JSM76 " IJMS fRO~ 07772 TO 16666 (£532) 
07574 000000 JSM77 0 IJMS fROM 07171 10 17777 (E534) 
r;,7575 000""" JS252 " IJMS fROM 12525 TO 15252 C(S36} 
07516 00000" JS525 0 IJMS PRO~ 15252 TO 12525 CE538) 
01,,7 02102100 JSSS 0 /JMS SERiES TEST (£540) 

I 
t'J'600 021t'J2I00 XCTli 21 IXCT JMS~ F'ROM 11111 XCr (16666) (E562) 
1217601 0021000 xCT12 ~ IXCT J~S~ rRoM 12222 XCT (15555) (£564) 
07602 "0021210 XCT13 0 IXCT JMS~ ~ROM 13333 XCT (14444) «(566) 
~7603 1lI0e000 XCT11 " IXCT J.S rRO~ 1217176 XCT (17716) ( E'6tn 
07604 0000e0 XCT12' " IXCT JMS~ F'ROM 12525 XCT (15252) 

I 
<211605 -0021000 JST77 21 I,JMS. fll1777 ([592) 
<07606 000000 JS'r66 0 IJMS. 16666 «(594) 
< qJ7607 021~"!J0e J5T55 21 IJMS. 15555 ((596) 
"'610 012100"'0 JST44 0 IJMS. 14444 ([598) 
07611 0.0<0000 AUTJM" 21 /JMP. 12 (AUTO"!'INO(X) <E:620) 
01612 Ql2I"000 AUTJMS 21 IJMS .. 17 (AUTO~INOEX) ((633) 
0'1613 0021000 TTBUF'A III 
07614 752525 752525 

000000 .ENO 
SIlE="Y615 NO ERROR LINEs 



~,A~5 8Xel( BXeK 

I\AC 1230rl'0 
.AS '2000~ 
A8 MATS 02563 
ADOAC e1551 
ADDAC~ 02025 
ADDI rll5413 
ADEOON 03063 
AMBPBT 02624 
AMBSUM 2!306~ 
AMINSB 02466 
AMNSBT 02522 
ANOAC ~1341 
ANEG 0312152 
'PLoSBT 02507 
APLUSB 02452 
APOS 03051 
AURJMP 21602' 
AUTCMA 217525 
AUTJMP 07611 
AUTJMS flI7612 
AUTNOT 07522 
AUTOIN 05414 
AUTR 05561 
'UTR£T 06025 
AUTRE1 05673 
AUTRJM 06026 
AXR 73712100 
AXS 725000 
BEGIN 00022 
BGNAGN 06413 
BGNHI 07333 
8GNLO i113J2 
BISETU 0J011 
BITN 060214 
BITSUP 07341 
811T51 03110 
811T52 03123 
8MAMBT 02576 
8MASUM 03057 
BMINSA 02460 
BMNSAT 02550 
8NEG 03054 
sp~s 0Jrll53 
BREAK 01334 
CALI 07564 
CALi 01565 
CKLF' 03~44 
CKNQ 06362 
CI..AC 734000 
CLKINT flI6606 
CL.KSET 1216631 
CL.LR 736000 : 

CLOF 700004 
CU'N 700044 
CLRFLG 01214 



~c, 

PAGE 126 8X81< 8x8K 

CL.~~ 70~0~1 
CLX 7350~eI 
Cr.,:TA 07353 
CNT3 i217354 
Covp ~7373 
CO~4i'A 2l'1326 
CO~C"G ~30Z2 
CRl.F' 07213 
DACAC 03374 
DATA8L. 06704 
DBRX 00231 
DBRXX 00242 
DB~XXX e0250 
OlJ04AC 03255 
tSA 107764 
ENOBtN 06705 
tNDOUT 216107 
ENOTBL. 063621 
E~TST 216410 
EPA 7e7762 
ER1 09162 
£X9A 707741 
£)(21 2162134 
EX2!2 06041 -
E )(Jl! 3 06043 
EX04 06e5e 
Exes 06~52 
£X"'6 06061 
£X2'7 06064 
EX10 062166 
£X13 216071 
EX14 216121" 
£X15 0621'17 
EX16 216110 
EX17 06115 
£X16 06120 
EX19 06122 
£x2e 06125 
£x21 06135 
£X22 06137 
EX23 06143 
£x24 061 4; 
EX25 216151 
EX26 06153 
£x21 0615'1 
£X28 06161 
Ex29 06165 
EX30 06167 
EX31 06172 
Ex32 06114 
£)(33 06176 
EX34 06203 
EX35 06205 
Ex36 06211 
£.1.3 '1 06213 



'~'AG~1 8X8" BX8K 

EX38 216217 
EX39 06221 
EX4~ 06225 
EX41 e6227 
EX42 r~234 
EX43 06236 
EX44 06243 
EX45 e62 45 
EX46 06253 
EX4' e6255 
£X48 Z6261 
£X49 2:6264 
Ex5e 06266 
[X51 ~62'1 
E)(52 062"6 
£X53 06301 
EX5. 06316 
£)(55 06321 
E113 00677 
E114 00124 
E115 00740 
£116 21217514 
E140 01002 
E141 ~1030 
E142 01045 
[143 01062 
£162 0H:!66 
[163 01072 
E164 01076 
E165 01102 
[166 01106 
£167 211112 
E166 e1116 
£169 01122 
E170 01125 
E2~6 01136 
E2217 01141 
E208 r.1144 
[209 01141 
E210 01152 
E211 01154 
£212 01160 
£213 (211163 
E214 e1166 
E215 01111 
E216 01174 
E217 IZ1177 
E218 012Z1 
E219 012e6 
E22~ 0121e' 
£221 01215 
E222 01217 
E223 01224 
E224 01226 
~225 e1233 



PAGE 128 8){81< 2'(8'( 

E226 ~123r; 
E24 0~151 
E25 2e163 
(258 ~1245 
E259 ~1247 

E26 ~e167 
(260 01253 
[261 01255 
£262 G!l1261 
E263 01263 
(264 21267 
£265 01271 
E266 21216 
E267 013"'0 
[268 2113215 
E269 01307 
£21 00173 
E2'1A 00207 
E21e S131. 
E271 01316 
£212 ~1323 
£213 01334 
E214 ~1344 
E215 Si35e 
£216 01.35. 
£277 01361 
[218 01375 
E279 01317 
E28 21e21'1 
£280 01407 
£281 211414 
E282 01421 
£283 01425 
£284 014.0 
£285 014513 
£286 211452 
£281 014'7 
£288 211461 
£Z19 01466 
Ea' 00223 
£290 01470 
£291 014'6 
£292 01500 
£293 01504 
£294 01506 
E295 01512 
£296 01514 
£297 0!522 
£298 01524 
£299 01532 
£30 021221 
E3e21 211:534 
£301 01544 
E3~2 01552 
EW ~564 



PA~9 Bx81< 8)(81< 

E31Z14 01566 
E3"'5 el157. 
E31Z16 211576 
EJIZI7 016~· 
E31Z18 016t'!6 
E31Z19 01614 
E31 12l2l233 
E310 211616 
£311 01624 
E312 01626 
E313 01634 
£:314 0i636 
£315 211644 
£316 01646 
E317 0165. 
E318 01656 
£319 1211664 
t32 00262 
£320 01666 
£321 01675 
£322 01677 
£323 01706 
£324 01110 
£325 01711 
E326 01721 
E327 01730 
£328 01732 
£329 01741 
E33 0~265 
£330 01143 
£331 01"2 
£332 211-1'4 
E:S:S3 11763 
£334 01765 
£335 01.774 
£:336 01776 
£337 021Ul5 
£338 02007 
£339 e2016 
£34 ""2'11 
E~.0 02020 
£347 02033 
£348 0203' 
£3.9 02044 
£35 0fJ2" 
E350 02046 
[3'1 02055 
£352 02"" 
£353 212066 
£354 12l2/2170 
£355 2121217' 
£356 0212'1 
£357 02110 
E3'8 02112 
£359 02121 



PAGE 3,3", RX81< 8x81( 

EJ6 00J~~ 
£360 ~2123 
£361 02132 
E362 02134 
£363 02143 
£364 "-2145 
E36S 02154 
£366 02156 
£367 02165 
£366 02167 
£369 02176 
E31 00303 
EJ71Z1 02200 
£371 02207 
£372 02211 
E373 02220 
£314 02222 
£375 02231 
£376 02233 
£377 02242 
£3'8 02244 
E3" 02253 
£38 003"" 
£380 212255 
£381 02264 
E382 02266 
(3a3 0221' 
£384 02277 
£385 02306 
£386 02310 
£387 0231' 
£388 02321 
E389 02330 
£39 0"312 
£390 02332 
£391 02341 
[392 02343 
£:393 02351 
!:J94 02353 
£3" 02361 
[396 02363 
[397 023'1 
£398 023'3 
£3f9 024216 
E4e 00315 
£400 02410 
£411 02514 
£402 1212'2121 
E4C!!3 "'2527 
£404 02533 
£405 1212542 
E486 2'2546 
£401 21257'" 
£408 "'25'14 
EU9 ~2603 



~·A~1 [~)( 8 K Al(8K 

E.1 0r7l32? 
E.410 026"" 
E411 e2616 
E412 02622 
E413 02631 
E414 02635 
£415 0264~ 
£416 0264, 
£411 02651 
£418 02663 
£419 1212614 
£42 0~324 
£420 021"''' 
£421 212112 
£422 02116 
£423 1212731 
£424 02735 
£425 02151 
£426 1212155 
£427 02112 
£428 1212116 
£429 1213014 
£43 1210321 
£4Je 12131212121 
£431 03115 
£432 1213121 
£433 03130 
£434 03134 
E435 03156 
£436 03161 
£431 1213164 
£438 121317121 
E:439 03175 
£44 121121333 
£440 e32~1 
£441 1213205 
£442 1213212 
£443 03231 
£444 e32~"!! 
£445 03261 
£446 05266 
£447 1213213 
£448 033210 
£449 1213305 [., 1210336 
£.50 03312 
£4'1 03311 
£452 03324 
£453 03331 
£454 03336 
£455 03344 
£456 03346 
£457 03351 
£458 ~3361 
£459 03361 



PAGE 132 BX81< 8X8K 

E46 ~0342 
[460 C3400 
£461 e3405 
E462 ~3412 
(463 03411 
£464 03424 
E465 2!3431 
[466 03436 
£467 03443 
£468 034521 
E469 03462 
£41 00346 
£470 flI3412 
E411 035e'3 
£472 213507 
£413 03514 
E474 23520 
£475 03525 
£476 03531 
(417 fl'3536 
£478 03542 
E479 213541 
E48 021351 
E480 03553 
[481 23560 
£482 03564 
£483 213511 
£484 213514 
£485 03601 
£486 213604 
£487 213611 
£488 03614 
£489 13621 
£49 0e35' 
E490 0362. 
£491 03631 
£492 03634 
£.93 03641-
[49. 03644 
£.95 03651 
E.96 e3654 
£491 03661 
£498 213664 
£499 03611 
Ese 2103621 
£5021 03614 
£51211 03114 
£502 e3724 
E503 1213,52 
[5"4 03156 
£505 03164 
£5216 03113 
£501 04002 
£528 2142131 
£5J9 iJ 4 037 



PA~3 BX81( Rx8K 

E5t 00363 
E510 04050 
E511 04061 
E512 214012 
£513 041~3 
E514 04114 
£515 214125 
£516 0413~ 
£511 04141 
£518 042ee 
£519 04216 
£519. 214221 
£52 00370 
£520 04224 
£521 04237 
£521A 04242 
£522 04260 
£523 04275 
£524 043~" 
£525 04316 
£526 04321 
[521 04331 
E528 04342 
£529 214360 
£53 210375 
E530 214363 
E531 04401 
£532 04404 
£533 04422 
£536 04425 
£537 04442 
£538 214445 
£'39 044.2 
£,4 00402 
£540 04465 
£541 21'470 
[,42 044'12 
£543 04474 
£544 04500 
£545 214510 
£546 04517 
£547 04526 
£548 04535 
E549 04611 
E55 0041121 
£550 214622 
(551 04627 
£552 04631 
£553 04633 
£554 04637 
£555 04644 
E556 214650 
E551 04656 
E558 04660 
E559 04665 



) 

PAGE 134 8x8K 8X8K 

E56 e,Z41? 
E560 04661 
E561 04615 
E562 24]ee 
E563 04715 
E564 e472~ 
£565 04735 
E566 04140 
£561 04755 
£568 0476~ 
E569 04775 
£57 00422 
E570 0512l0~ 
E571 05015 
£512 05034 
£573 215036 
Ese 00427 
E584 051el 
£585 05112 
E586 215123 
E587 05134 
£588 05145 
[589 05156 
[,9 00434 
E59rt1 05167 
£591 III 524'10 
E592 '''211 
E593 05230 
E594 05235 
£595 0'253 
E596 215251 
£597 05215 
[598 111'301 
E,99 215311 
E6111 02!441l' 
E600 05353 
E601 1lI5361 
£602 05313 
E603 05422 
E604 05426 
E6~5 05435 
E606 0~441 
E6211 054521 
E608 05454 
E6f19 05463 
£61 021443 
E6121 215461 
£611 05416 
£612 0551Z!2 
£:613 05511 
£614 05515 
E615 05524 
E616 05530 
£611 05536 
~8 .215541 



PA~35 BX814. BX8K 

[619 05~4' 
E62 0"'440 
E620 05;~r 

E621 05:;tI, 
E622 05576 
E623 0~6~2 
E624 05612 
E.625 05616 
E626 05626 
E627 1215632' 
E628 05634 
E629 05640 
E63 1Z'0451 
E630 215647 
E631 215653 
£632 05651 
£633 05662 
£634 "57~0 
E635 2157214 
£636 05112 
E631 05716 
£:638 Z5721 
£639 121"3121 
£64 01214!54 
£64121 1215743 
£641 0"47 
£642 06541 
£642. 06545 
£643 06553 
£644 B6601 
£644A 06611 
£645 06655 
£646 0666" 
£647 B6710 
£647. 072106 
£6.8 01124 
£649 211156 
£65 "0462 
£66 00467 
£'7 0121473 
E68 121121501 
£:69 1210504 
£721 2121510 
£71 121121513 
£12 021511 
£13 00522 
£74 00526 
£75 00532 
£16 00535 
E1? 00540 
E78 0"545 
[19 00551 
E80 00555 
E81 00561 
[82 00564 



PAGE 136 8X8~ ax81< 

E83 ~057e 
E84 00573 
E85 00577 
E86 006~3 
[87 0216e6 
E88 00613 
£89 "0621 
E90 00626 
£91 00636 
£92 00646 
G[NRAN 06336 
GOPNCM 07'-"~1 
HAL.T 740040 
lAC '402130 
IIAOR 07521 
fL!NT 216605 
INHIT 00150 
INIT"I 00147 
INIT41< ".003 
INI<52 215326 
IOTST 00154 
lS!AC 03471 
JMIIAUT 0;534 
JMPRET 01552 
JMPSEQ 04163 
JHSAUT 01532 
JMSIl 0'321 
JSt44 05331 
JSI55 0533' 
JSI66 05332 
JSM11 "7566 
JS~12 ""67 
JSM7! 0"'0 JSM?4 01571 
JSM75 07512 
JS~76 "'513 
JSM?7 ",,7. 
JSSS "7,'7 
JS'44 07610 
JS'55 076111 
JST66 ""06 
..15"7 0160' 
JS1 0.467 
JS2 ".411 
JS252 "'515 
JS3 "4473 
JS4 04477 
JS525 "7"6 
..1111 "'5'3 ..1222 211554 
J252 07563 
J333 01555 
J444 01556 
J525 217562 
JW 11.'557 



~A~31 8)(81( 8XBK 

J666 0156e: 
J111 07561 
KCAL.E 04255 
KCAL@ 0"253 
I<CLA 07522 
KCRLF' 01364 
KHAL.T 07533 
KJ~P 07302 
KJS1 04516 
KJS2 04577 
KJS3 046210 
KJS4 04601 
i<NOP "6005 
I<RB 10Ql312 
I<SF ?1Zl2l32!1 
KSI<P 01501 
I(SNL. 01,37 
I<SlL. 21'536 
K0 07411 
1<01" 01466 
1<1 07412 
1<2,1( 01424 
1(15 07446 
I(lXX2 01416 
1(12 217415 
1<101< "'431 
1<100 "'42121 
1<1001< 01343 
1<10000 04545 
1<2,01 07461 
1<11 2'1416 
1<11110 16022 
1<11111 06023 
1(12 "''''7 
1(12A "'411 
1<125 "'456 
K12221 ".,2e 
K12222 ".021 
1<135 "." 1<13332 ".816 
K13333 06017 
K145 0746iJ 
K140(', "'344 
1(1 4443 216014 
1<14444 "601' 
1<2,55 0'461 
1<15252 06024 
1<15253 0'334 
1<15554 216012 
1<15555 "601~ 
1(16S 0'462 
1<16665 060121 
1(16666 06011 
1<1'S 01463 
K17716 060~6 



PAGE 138 8)(81( 8xBK 

1<17777 060~7 
1<2 0741J 
1<21< ~7426 
K2S e1447 
K22' 01421 
1(201< e144e 
1<220 0'1432 
1<2001< 014 41 
1<2021 07444 
1<207 07433 
1<21el< 046212 
1<212e 07445 
1<2152 04612 
1<22 01422 
K23 05053 
1<2525 07464 
1<257 217355 
1(271 07356 
1(273 04607 
1<214 04606 
1<275 2146'" 
1<276 04604 
1<277 04603 
1<31< 01427 
K3S 01450 
1<300 01357 
1<301 01360 
1<332 07363 
1<34 05215, 
1<3400 ~7345 
1<344X2 075210 
1(315 01471 
K377 0'512 
1<4 0741. 
1<41< 07430 
K4S 01451 
1(4f1 07423 
K4"1< O1434 
1<400 0'425 
1<4001< 0'43' 
I<tU'2K "7436 
1<'415 214575 
1<426 04"1 
1(55 01452 
1<50i11< 07346 
1<582 07412 
1<515 0'455 
K5201( 0'365 
1<5252 217465 
K53 01470 
1<61( 07431 
K6S 07453 
1(6X42 07477 
K6Z0K 211442 
~ Q4611 
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1(626 0461i' 
1(647 07134 
K7S 07454 
K7XX2 ~1474 
K7X42 0147:5 
K70eK 07443 
K71 04574 
1<72 0'566 
1(13 21'564 
1(74 04561 
1<15 214556 
1<76 04553 
1(16)(2 07475 
1<17 214550 
1(717 0134'1 
1<1771 01342 
1,.4ep.J 05071 
L.ACK 01242 
I.AW4UT "'1530 
I..AWO 05754 
L.AWfUL. 01531 
I.AWS 05756 
I.EM 107704 
L.!MITA "7327 
L,WR 01366 
r-tASPAT 02611 
MAPL.MS 02535 
MJNSAB 02444 
MINUSA 02424 
MINUSB 02434 
MOD "_164 
MOONEG 213103 
MOOX 21.,34 
MOVE 06421 
MOVED 211340 
MOVES 01337 
MRINS 06510 
HSKBfT 213061 
Myet< 06503 
MYCST 06443 
MVRTN 216435 
M0ACPA 02637 
Hi 07521:5 
M,." 01350 
M4 075"4 
M41( 015217 
M40 "'5'" M40K 01510 
M400 07506 
M4001< 217511 
NoeLK 216543 
NOP1 "400~r2I 
NOP2 740000 
NOP3 7421000 
NT'L 01216 
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NTF"l-G 0'14e'1 
OF'I.C~1 e2662 
OF'LC~2 ?J2677 
OF'l.C"'3 02715 
OF'I.CIo44 02734 
OF'LC~5 0275. 
OF'LC~6 02775 
OF'L.CH7 1213011 
OF'LC~8 -03120 
OF'l-C~9 03133 
OF'LCK1 02517 
OF'LCK2 02532 
OF'L.CK3 025-45 
OFL,CK5 02573 
OF'LCI<6 ~2606 
OF'LCI<1 02&21 
OF'LCI<8 02634 
OFLCI<9 02646 
OPERAT 00260 
OPRAT 00256 
OUTF'LG 012211 
OUT TOP 06706 
PAL 722000 
PASS2 03062 
PATR 1211330 
PATWD 07331 
PAX 121000 
peF' 10121202 
PC05 06310 
PINor 121'303 
PION 06603 
PLA 13e08Ql 
"L.X 1310"" 
"NL£DR "'211 
PNMARK 1217231 
PNSTRT 06110 
"NXT 06131 
"NXTA 067.4 
"READV 0666' 
"SA 1002"4 
PSB 70"244 
PSf' 100201 
PUN6 01112 
PKA 7240111 
"XL 726000 
RANAOO 02415 
RANCON 01540 
RANO£X 06351 
RANGE:N 06361 
RAt-.ITAO 06353 
RANTB!. 07541 
ReAL50 214212 
ReAl-51 0423:5 
RCAL0 "4252 
~Ll &"'254 
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ReF" 70"102 
READA 01~2e 
READR 2'1135 
RF'ROM 06425 
RJCNT 2'75l3 
RJMll k'5330 
RJMI2 05333 
RJMI3 05336 
RJMI4 05340 
RJMP ~"52? 
RJMPl 214045 
RJMP2 04056 
RJMP3 04061 
RJMP4 041210 
RJMP5 04111 
RJMP6 riJ'122 
RJMP1 04133 
RJMPB 04144 
RJMP9 04155 
RJMSS 24501 
RJMS14 04436 
RJMS15 "4456 
RJMS11 04271 
RJMS12 04312 
RJMS13 04333 
RJMS74 04354 
RJMS75 04315 
RJMS76 04416 
RJSl1 05223 
RJSl1X 05331 
RJSl2 0'2'7 
RJSI3 0'2'1 
RJSt4 0'313 
RJSM25 0"61 
RJSM52 045'2 
RJSM?1 04543 
RJSM12 04546 
RJSM'3 0.551 
RJSM'. 045'_ 
RJSM?' 04'5, 
RJSM'6 04562 
RJ111 0'165 
RJ222 04166 
RJ2'2 041'. 
RJ333 0'167 
RJ444 04170 
RJ525 041" 
RJ555 04171 
RJ666 04172 
RJ177 04173 
RNF'L.G "'161 
ROTAT9 "'264 
RRB '0~112 
RSA 1001214 
~SB 700144 
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Rsr 700101 
RSM25 04510 
RSM52 04513 
RS~71 04544 
RS~72 04547 
RSM7:5 04552 
RSM7. 04555 
RSM75 04560 
RSM76 04563 
RSM71 04565 
RTAT 00653 
RTNIT 06572 
RTSS 00755 
RXCT1 04711 
RXCT2 04731 
R)(CT3 0"'1 
RxeT4 04711 
RxeT5 05011 
SAOAC 0315:5 
SAYAC 01526 
SAV3 06526 
SAY4 07535 
SAY' 06527 
SAV6 06530 
SeA '0176S, 
SELECT 0'1153 
SEQUEN 00112 
SERS01 02651 
SE~S2I2 02665 
SERS03 02102 
S[RS04 02720 
SERS05 01137 
S[RS06 02151 
S[RS07 03000 
SETCLI< 06614 
SETTV 07061 
SPC£ 07362 
SRVINT 0.531 
STORE 0'361 
SUB1 01rll53 
SUMNEG 0321" 
SUMP OS 0~056 
S .. UofA 742030 
TAOAC 0i44' 
TADOl 07051 
TAORAN 064~4 
TeL-TOP 06361 
Te' 7210402 
TCL.I< 07523 
TE~L.V 00076 
TIAC 2162130 
TLAW 01132 
TLS 1210406 
TL.SSF' 07231 
T~L &'176 
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T5DBq ZZ214 
TSF' '0~4~~1 
TSJM!-; 24256 
T5 WIoI e6t2'4 
T5XCT l4613 
TSXG ;'6132 
TTBUF'A l1613 
TTIN l1352 
TTOUT 07351 
TTYI~T 06646 
UpR 07367 
\IIC12I2 r1370 
WC04 ~'1371 
WC256 1217336 
WCJ2 01372 
WOCNT 07335 
WORK Z'1514 
WORKl 217515 
WORK2 01516 
WQRK3 07517 
WORK4 0'152e 
XCTDAC 052167 
XCTOlM 0'412 
XCTISi 05066 
XCTRAL "'524 
XCTR12 0512164 
XCTTAO 05070 
XCT11 2'1600 
XCT12 "'6el 
XCT125 21'163 
XCT125 07604 
XCT13 217602 
XCTi7 0760J 
XF"Rl 072175 
XORAC 01424 
XTJMSI ~5205 
XTR11 05045 
XTR12 ~5e51 
XTR13 05055 
XTR11 05061 
XTXCT 05341 
XT1R 05046 
XT115 e5044 
XT12S ~"e50 
XT13S "'2154 
XTi1S 215060 
XT2R 05052 
XT3R 05056 
XT4R 05062 
XT5R e5065 
i!RONOT 01041 
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BEGIN 0~~22 
TEL.L.V ~~t'76 
S[OUEN Z~112 
INITPI O~14? 
INHIT e(lllf;il 
IOTST ZC154 
E24 C~15" 
E:25 c~163 
E26 ~0167 
E27 ~0173 
E27A 002~7 
TSOBR 021214 
E28 ze211 
E29 00223 
EJ0 00227 
£31 00233 
DBRX 00237 
DBRXX ~0242 
OBAXXX 021250 
OPRAT 0e256 
OPERAT 00260 
£32 00262 
E33 00265 
£34 00211 
£35 00274 
E36 00300 
E31 210303 
E38 00307 
EJO 00312 
£421 02131' 
E41 021320 
E42 0032. 
-[43 00321 
E44 021333 
E45 021336 
(46 00342 
£4' 210346 
[48 00351 
£49 211355 
£50 18360 
£51 01363 
£52 0213721 
£53 00375 
£54 011402 
[55 ,,04121 
[56 00417 
£5' 210422 
£58 211'427 
£50 ~0434 
£6121 00440 
£61 00443 
E62 021446 
£63 2'0451 
£64 00454 
Eill 1i0462 
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E66 ~"'467 
E67 ~0473 
[6~ a~51?1 
E69 0052'4 
E7t' N~51e. 
£71 2'2513 
£12 ~C517 
E13 ~e5Z2 
E14 00526 
E75 02532 
[76 0121535 
E'17 00540 
E78 00545 
E19 00551 
E8f} ~0555 
E81 00561 
[82 el0564 
[8S 0051e Ea_ ""513 
E85 00511 
£86 ee603 
£:81 00606 
£88 00613 
E89 00621 
[90 00626 
[91 00636 
£92 210646 
RrAT "0653 
[1S3 00617 
£114 01124 
E11' 0e,." 
£116 "",54 
RT$S 10'" 
E140 e!002 
El41 01030 
£142 0ie.5 
£1'3 01062 
[162 01066 
[163 ete12 
[164 01016 
[165 011212 
£166 01106 
£167 01112 
E168 01116 
[169 211122 
£1'" 01125 
TL.AW 01132 
£2216 1211136 
E207 01141 
E208 211144 
E2219 0114, 
£210 211152 
E211 01154 
E212 01160 
£213 "'1163 
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E214 ~1166 
E215 01171 
E216 ~1174 
E217 IZJ1177 
E2la 012t?!1 
E219 e!12?6 
E220 0121el 
E221 01215 
E222 01217 
£223 01224 
£224 01226 
£225 01233 
£226 01235 
L.ACK 01242 
E258 01245 
E259 01247 
£260 012'3 
£261 01255 
E262 01261 
E263 01263 
E264 21126'1 
E26' 0127S. 
E266 012'16 
£267 01300 
£268 013'" 
£269 0130'1 
£270 01314 
£271 01316 
£2'12 01323 
[273 01334 
ANDAC 01341 
£2'14 . ·01~4. 
£275 013'" 
£2'6 ·01354 
£2'11 01361 
£2,e 013" 
F.;2'19 05.377 
)(ORAC o 14i!t4 
E2!0 014"7 
£281 01414 
[282 "1421 
£283 "\425 
£284 014'0 
TAOAC O,44' 
E28' 014'0 
f286 05.4'2 
[287 0i457 
EaS8 rlll461 
£289 01466 
£29" 01470 
£291 211476 
£292 0150" 
£293 211504 
[294 01506 
£215 "1512 
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£296 01514 
E29' £:'1522 
E298 01524 
E299 01532 
E300 211534 
E301 01544 
E302 ~i552 
ADOAC ~1557 
E303 01564 
£304 e!1566 
£305 0157. 
E306 01516 
E307 016~4 
£308 016~6 
£309 01614 
£3113 0S,616 
E311 fiJ1624 
£312 01626 
E313 211634 
£314 01636 
E315 01644 
£316 01646 
E317 2116'4 
E318 01656 
E319 01664 
£32fiJ 01666 
£321 01675 
E322 211677 
£323 01706 
£324 01110 
£325 01717 

-£326 01721 
£327 017321 
-[328 01732 
£329 211,41 
E3321 01743 
£331 01752 
£332 21175. 
£333 01763 
E334 01765 
£335 01774 
E336 0~776 
£337 0200' 
£338 02007 
£339 022116 
£3421 0221221 
ADDAC1 02025 
£347 022133 
£348 212035 
£349 02044 
£350 02046 
E351 02055 
£352 022157 
£353 022166 
£354 02e1e 
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£355 22il77 
E356 02101 
E357 Z211e 
E358 22112 
E359 e2121 
£360 "2123 
£361 02132 
£362 02134 
£363 02143 
E364 02145 
£365 e2154 
E366 02156 
E367 02165 
E368 02167 
£369 212116 
£3'" 2122"" 
E311 02207 
E312 02211 
£313 ~2220 
£374 02222 
£315 212231 
£376 212233 
£377 02242 
£318 212244 
£3'19 212253 
£380 0225' 
E381 02264 
E382 02266 
£383 02215 
£384 02277 
£385 02306 
£386 02310 
£381 0231' 
E388 02321 
£389 02330 
£390 02332 
£391 02341 
£392 02343 
E393 02351 
E394 02353 
E395 02361 
£396 02363 
E3" 212371 
E398 023'13 
£399 124216 
E4"0 12410 
RANAOO 02415 
MINUSA ~2424 
MINUSB 02434 
MtNSAB 02444 
APL.USB 024'2 
BHINSA 02460 
AMtNSB 02466 
APL.SBT "25'" 
EM3. 112514 
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OFL.CI(1 ~2511 
E4"2 0252" 
A~~S8T 02522 
E4'-'13 02527 
OF'L.CI(2 12!2532 
E404 02533 
MAPI.MB 02535 
E4~5 02542 
OF"L.CK3 02545 
E406 02546 
BMNSAT 02550 
A8MATS 02563 
£407 02570 
OFI..CK5 02573 
E408 02514 
BMAMBT 02516 
£4219 32603 
OF"L.C I( 6 02606 
E410 02601 
MABPAT 32611 
£411 02616 
OF'L. CI< 7 02621 
£412 02622 
AMBPBT 02624 
£413 026:51 
OPLeKS 02634 
£414 02635 
M0ACPA 02637 
£415 02643 
OFLCI(9 02646 
£416 0~647 
S[RSfl1 02651 
£417 026" 
OFLeN1 02662 
E418 02663 
SERS02 02665 
£419 0261. 
O'LC~2 0261., 
E411l1 1lI2701l1 
S£AS03 1lI2102 
!421 82712 
OFLC~3 212715 
1:422 02716 
S£RS34 02120 
£423 02731 
OFL.C~4 02734 
£424 02735 
SERS~5 121213' 
£425 0215! 
OFI.Clo45 02754 
£426 1212755 
SERS06 02151 
E427 02772 
On.C~6 02775 
E428 ~2776 
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SERS~7 03000 
E429 e!3~1~ 
OrLC~7 e3017 
E430 e~~20 
CONCioIG 03£22 
CKI.P 03~44 

APOS 03051 
ANEG 03052 
BPOS 03053 
BNEG 0305. 
SUMNEG 03055 
SUMPOS 213056 
BMASUM 03057 
AMBSUM 03260 
"'S1<81T 03061 
PASS2 03062 
AOEOON 03063 
BISETU 813071 
MOO NEG 03103 
BITTS1 23110 
E431 03115 
OF'LCH8 03120 
£432 03121 
BITTS2 03123 
E433 23130 
OFL.CIoI9 03133 
£434 23134 
SAOAC 03153 
£435 031'6 
£436 13161 
E431 0S164 
£438 8131181 
£439 03115 
[44" 03201 
£441 032115 
£442 03212 
£443 03231 
£444 032'0 
O~MAC 0325' 
E445 13261 
£446 03266 
[44., 03273 
£448 03300 
[449 0~3e5 
£4'0 03312 
£451 03317 
£452 03324 
£:453 03331 
[4'4 23336 
£455 e3l44 
[456 03346 
E4" 03351 
E458 03361 
£459 ~336" 
Owe .33'. 
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£460 03400 
E461 03405 
£462 213412 
£463 03417 
£464 03424 
£465 03431 
£466 03436 
E467 03443 
£468 03450 
£469 03462 
£410 03472 
ISlAC 03477 
£4'11 035~J 
£4'2 035~7 
£473 03514 
E474 03520 
E4" 03525 
E416 03531 
£417 03536 
£478 03542 
£4'19 0354' 
E480 035'3 
E4B1 03560 
£482 03564 
£483 03511 
£484 035" 
E485 036211 
£486 ~3604 
£487 03611 
£48a 03614 
£489 03621 
£490 13624 
E491 03631 
£492 03634 
£493 03641 
£494 213644 
£495 036'1 
£496 036'4 
£497 03661 
E498 03664 
£499 rlJ367s. 
£500 036'. 
£'01 03714 
£5212 03724 
£503 2137,e 
E504 037'6 
E5e5 03764 
£5~6 037'3 
[5217 21421212 
INtT4K 040~3 
E !5IlJ8 04031 
MOOX 04034 
£509 04037 
RJMP1 fZ42\45 
£5121 0435~ 
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RJMP2 214056 
E511 04061 
otJMP3 04~67 
E512 04012 
RJ"1P4 04100 
E513 04103 
RJMP5 04111 
E514 04114 
RJMP6 04122 
E515 214125 
RJMP7 214133 
£516 04136 
RJMP8 04144 
E517 1341 4, 
RJMP9 134155 
JMPS£Q 214163 
MOD 134164 
RJ111 134165 
RJ222 214166 
RJ333 134161 
RJ444 04170 
RJ555 134111 
RJ666 04172 
RJ777 214113 
RJ252 04114 
RJ525 214115 
TSCAI.. 214176 
E518 042210 
RC"LSeJ 214212 
E519 214216 
£519A 04221 
£52rlJ 214224 
RCALS1 e<425"3 
£521 214237 
E521" 04242 
ReAI,,0 04252 
KCAI.0 04253 
RCALi ~42'4 
KC"L.E 214255 
TSJMS 214256 
£522 04260 
RJMS71 04271 
£523 04215 
E524 2:430" 
RJMS72 04312 
£525 134316 
E526 04321 
RJMS13 04333 
['21 04337 
E528 04342 
RJMS7 • 04354 

. E5:?9 0436e 
E530 04363 
RJMS15 04375 
E5J.l &1401 
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£532 044e'4 
RJMS76 04416 
[533 12J4422 
[536 2442~ 

RJMS14 (214436 
E537 "4442 
E538 "4445 
RJMS15 ~4456 
£539 1214462 
E54" 04465 
JS1 04467 
£541 0447" 
JS2 "4471 
E542 214412 
JS3 04413 
£543 214414 
JS4 04477 
£544 04500 
RJHSS 045l'!1 
£545 214510 
£546 0451' 
£547 04526 
£548 04535 
RJSM'11 04543 
RSM'11 04544 
I( l''''H~21 04545 
RJSM12 rll4546 
RS"172 0454, 
'1.77 0455e 
RJSM73 04551 
RSM73 04552 
'1.76 04553 
RJSM'" 04554 
RSM74 04555 
1(75 04556 
RJSM75 04557 
RSM75 04560 
1(74 04561 
RJSM76 el4562 
RSM76 04563 
K73 04564 
RSM77 04565 
1('2 04566 
RJSM25 04567 
RSM25 04570 
1<426 04571 
RJSM52 04572 
RSM'2 04573 
1<11 0457·4 
K415 04575 
KJS1 e'4576 
KJS2 04577 
KJS3 04600 
KJS4 04601 
'1.2101( ~4602 
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1<217 046"'3 
1(276 04604 
~275 0461l.5 
1<274 2J46~6 

1(2'3 046~7 
1(626 "461ft 
1(615 04611 
}<2152 04612 
TSXCT 04613 
E549 04611 
[;50 04622 
E5'1 04627 
E552 04631 
[5·53 04633 
£554 04631 
E555 04644 
£556 214650 
£557 04656 
E558 04660 
£559 04665 
E560 04667 
E561 214615 
t562 04700 
R)(CTl 04711 
£563 04'15 
E564 041221 
RXCT2 04131 
E:565 04735 
E566 04.,4il 
RXCT3 04151 
£,67 04755 
E568 04760 
R)(CT4 047"1 
£569 04715 
E570 05000 
RXCT5 05011 
E5'1 05015 
[512 05034 
£573 05036 
XT11S 0'044 
XTR11 05045 
XT1R 05046 
1(12 050'" 
XT125 050521 
XTR12 2152151 
XT2R 05052 
1(23 05053 
XT135 1215054 
XTR13 05055 
XT3R 05056 
1<34 05057 
XT17S 052160 
XTR1? 05061 
XT4R 05062 
XW2S .Q.5063 
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XCTIU2 1:15€'64 
XTSR ~5~65 
)(C"IS~ il5066 
XCTDAC eS067 
XCTTAD "5i'7~ 
l. A C I r..' 0S~71 
E584 0510! 
E585 e5112 
(586 05123 
E587 05134 
E5ee 05145 
£589 05156 
E590 05161 
E591 ~52e0 
XTJMSI 05205 
£592 0'211 
~JSI1 1lJ5223 

593 0523~ 
£594 05235 
RJSl2 05247 
E595 1lJ5253 
E596 05257 
RJSIJ 05271 
E597 05215 
E598 e53~1 
RJSI4 05313 
E599 e5317 
INI(52 "'5326 
JMSJ1 2'5327 
RJHll 05330 
RJSllX 05331 
JSJ66 05332 
RJM11 05333 
1(152'3 05334 
JSt55 05335 
RJMJ3 05336 
,)5144 05337 
RJMI4 e5340 
XTlCCT 05341 
£6210 05353 
E6~1 05361 
E6~2 05373 
XCTOlM" 05412 
ADD! 05413 
AUTOIN 05414 
E61213 05422 
E604 05426 
[605 05435 
E606 05441 
E607 05450 
E608 ~5454 
E609 05463 
E610 05467 
E611 eS476 
E612 055~2 
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E613 05511 
E614 215515 
E615 05524 
£616 05530 
E617 05536 
E61B 05541 
£619 215545 
E620 05550 
AUTR 05561 
E621 05565 
E622 05576 
(623 05602 
£624 "5612 
(62' il5616 
E626 2'5626 
E627 05630 
[628 05634 
E629 05640 
E630 05647 
E631 215653 
E632 2156'7 
E633 215662 
AUTRE1 05673 
£634 ii""" E635 05704 
£636 05712 
£637 05116 
E638 05721 
£639 0'73~ 
£640 05743 
£641 05141 
I..AWO "5154 
LAWS 05756 
ER1 05762 
81T~ 06004 
KNOP 06005 
1<11776 06006 
K17711 06007 
K16665 06010 
1<16666 06011 
K15554 06012 
1<15555 06013 
1<14443 06014 
1<14444 216015 
1(13332 06016 
1<13333 06017 
1(12221 060221 
1(12222 06021 
1(11110 1Z16022 
Kl1111 06023 
1(15252 06024 
AUTRET 06121.25 
AUTRJM 06026 
AURJMP 06027 
T u.c i.6030 



PAGr-!~7 aX8K Bx8K 

~)(~1 06034 
Exe2 06041 
E..Xe3 e62' 4 3 
E.X~4 06eSe 
EX05 06152 
EX06 062161 
£X~7 06064 
EXiZ e'6~66 
()(13 062171 
£X14 06e"5 
EXi5 ~6e17 
TSWH 06104 
E)(i6 "6110 
[Xl? 06115 
EXi8 ~6120 
E)(19 06122 
EX2rtl 06125 
TSXG 216132 
EX21 216135 
EX22 06137 
E)(23 06143 
EX24 "'1 4 5 
EX25 06151 
£X26 06153 
EX27 ~6151 
£)(28 06161 
EX29 06165 
£:)(30 061!-7 
e:X~1 06172 
E)(32 e6174 
EXJ3 216176 
()(34 06203 
E)(35 e62~5 
£)(36 06211 
£X37 e6213 
EX38 06211 
E)(39 06221 
EX40 06225 
EX41 06227 
EX42 06234 
£X43 06236 
EX44 216243 
EX45 06245 
EX46 06253 
£X41 06255 
EX46 e6261 
EX49 e6264 
E.X50 2'6266 
EX5t 06271 
E)(52 Z62'6 
EX53 2'63el 
PCl2J5 e631e 
E)(54 1."6316 
E)(55 06321 
GENRAN 216336 



PAGE 158 aX81( 8X81< 

RANTAO 06353 
~ANDEX 1216357 
t::t-.JDTRl. Zl636e 
T8LTOP Z6361 
CI(NO 06362 
RA~JGEN 06367 
TADRAN 06404 
ENT5T 06410 
MOVE 06421 
Hf"ROM 06425 
MVRTN 06435 
MVCST ~6443 
BGNAGN 06473 
MySI< 06503 
MRtNS QJ651Z 
SAV3 "6526 
SAV5 06527 
SAV6 06530 
SRYINT 065:51 
£642 ~6541 
NOCLK 216543 
£642A 216545 
E643 rl'6553 
RTNIT 06512 
£644 066et1 
PION 06603 
IL.1NT 066121' 
CL.KJNT 06606 
E644A 1216611 
StTCLI< 216614 
CLtc:SET 06631 
T'VINT 06646 
£6.5 06655 
£646 06660 
PREAD\' 06665 
DATABL. 06''''4 
E.NOBtN 06105 
OUTTOP 06106 
ENOOUT 1216707 
PNSTRT 06710 
PNXT 06731 
PNXTA 0674. 
£641 06770 
GOPNe~ 07"01 
£647. 121'006 
REAOA 01020 
2RONOT 9.11041 
TAOD1 ~1051 
sUSl 01053 
SETTV 07061 
XF'R1 ~70?5 
fJUN6 ~'112 
£648 07124 
K641 01134 
RE.ADP ~'135 



:lA~;~9 8XBK 8)(81( 

SELECT 011'3 
E649 0'156 
~NF'Lt, e'1167 
OUTF'LG 012rl 
CLRFLG Z7214 
NTrl. 217216 
PNI.EOR 01217 
PNMARK 01231 
TLSsr 211237 
ROTAT9 0'264 
CRL.F' 0'273 
KJ'"'P 07302 
FtINOT eJ1303 
COMPA 07326 
I.IMITA '="'327 
PA'R 01330 
P4TWO 01331 
BGNI"O 01332 
8G~I-II ~1333 
BREAI( 01334 
WeeNT 0"3~5 
wC256 01336 
MOVES 013:5' 
MOVE" 0'340 
BITSUP 07341 
'1('1'77 "'342 
Kl210'1( 01343 
1<1400 07:5 4 4 
1<3'00 0'345 
t<500K 0'1346 
1(1" 01347 
M167 2173'e 
TTOUT "':551 
TTrN 21'3'2 
eNT. "'3'3 eNTS 12l'13'. 
1(251 217355 
1<213- 0'1356 
1(3210 0'35, 
K303- 013621 
STORE 01361 
S~CE 01362 
1(332 211363 
KCRI.F' 0'1364 
1<5201< 0'365 
L.WR 0136~ 
UF'R 0'361 
IliC"2 "'3'1" 
we"'. 01311 
wC32 "'1312 
COMP "'3'73 
NTrL.G 2114211 
K0 0'411 
K1 "'412 
K2 0;413 



PAGE 16'" 8X8K axel( 

K4 01414 
K1f) 0'1415 
1<11 e?416 
K12A 07417 
K1021 .3?42e 
K2~ 07421 
1<2Z 07422 
K4~ "'423 
Kit< 0'424 
K4ee ,,'425 
K.2t< "7426 
K31< 01427 
K41< 0143~ 
1<61( 07431 
1<200 ~'432 
K207 01433 
1<4P!K 01434 
1<4001( 01435 
1<4021< 07436 
1<101< 01431 
1<201< 0'7440 
K20Q11< 0'1441 
1<600K "'442 
1<1""1< 01443 
1<2021 07444 
1<2120 0144, 
K1S 211446 
KiS 01441 
KJS 211450 
K4S 01451, 
K5S "'452 
K.S 0'4'3 
t<1S 0'4'4 
K515 014" 
K1,25 0'456 
K1~S 01451 
K145 211460 
K165 01461 
K165 1Z'1462 
K1'5 0'463 
K2525 01464 
K5252 0'46' 
1<01g) 01466 
1<1"2- "'461 
1<'3 0'410 
I<~'S 01471 
K5212 0'472 
K7)(42 e7473 
K1XX2 014'4 
1<76X2 ~'1475 
K1)(X2 ""416 
1(')(42 0'1471 
1(344)(2 0750e 
KSKP. 01501 
K~ 1l'502 



"A:;~1 BX81( 9)(81< 

"'1 075123 
'~4 ~'504 
"'4~ J15~5 
"'4~e J'1506 
"'41( 21,,01 
M4~1( ~7510 
M4001( 01511 
1(371 01512 
RJCNT 01513 
~O~K 0'51' 
WO"K1 0"15 
WO"K2 0'516 
WOAK:! ~'517 
WO~K4 0'520 
Jl'O~ 0'521 
AVT~OT a'522 
Tel-I( 07523 
"eTRA!. 0152' 
AuTe"". 0752' 
SAVAC 217526 
RJMP 0"21 
I.AWAUT 0"3" 
I.AWrUL 01531 
JMSAUT ""'32 
KHA!.T ",,33 
JMPAUT "'534 
SAV4 ""535 
KS~L, 0'536 
KSNL, 07531 
RANCON e;,40 
RANT!!!. 0'541 
"MP~rT 0"'2 
J111 0;5!J3 
J222 0'55. 
JJ33 211555 
".44 0;'56 
"555 0"'7 
J666 07560 
J"7 01'61 
J525 211562 
J~'2 0'563 
CAl,.£! 12'564 
CAL,l 0'56' 
JSM11 01566 
JSM12 01561 
JSM13 01,721 
JSM'4 "'5'1 JSM15 07512 
JSM16 01513 
JSM71 01514 
JS252 01515 
JS525 """6 JSSS 01511 
XCT11 0'6"0 
XCT12 "'6211 



PACE 162 8x81( BX8K 

XCT13 016212 
XCT17 016213 
)(C",,25 016214 
JST17 21160' 
JST66 01606 
JST55 211627 
JST.4 217611 
AyTJMP 07611 
AUTJMS 217612 
TTBUF'. ~'613 
t::I.SF' 12121001 
CI.OF' 70212104 
CL,ON 1002144 
~S, 1021101 
RC' 1Ql'1~2 
"SA 121110. 
-~Re 1211112 
~SB '211144 
PS' 12112211 pcr 1211202 
PSA 10120. 
PS9 1211244 
1<5' '11301 
I(RB 111312 
T5' 7QJI.01 
Te' 1210402 
TL.! 700406 
I.EM '0'704 
ExaA 7211'41 
SaA 7217'61 
EpA '0"62 
EBA 1211'6' 
'AS '2001' 
PAX 1210121 
If AI. 1210011 
AAe '2'000 
If •• 12'010 
AX! 725"0 
PXI. '26001 
PI.A '321001 
"1.)( 1310021 
C\.AC 13401UI 
01.)( '35000 
CI.L~ 1360210 
AXR '31"021 
t-JOPl 140000 
~O1l'2 '40,,20 
"'0"3 '40,,00 
lAC 14rJ2I30 
!ooIAL,T 14021421 
SW~A 1420321 
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The purpose of the 8K Basic Exerciser is to exercise 

the PDP-IS Central Processor and I/O Control logic by 

running an instruction test and alternately selecting 

the teletype and PClS. 

The mebhod of feeding the paper tape directly from 

the high speed punch to the high speed reader is 

unorthodox, but necessary. Due to the tension placed 

on the reader, the paper tape may sometimes skew 

causing a punched character to »e misread. This will 

appear as a misprint on the teletype. 

The frequency of misprinting will vary, but will generally 

appear no more than once every several lines of print. The 

misprint is not due to a reader or teletype fault. 

A user may determine definitely if a real error exists 

by allowing the program to punch for a period of time, 

removing the tape and placing it in the reader hopper. 

The reader will then read the tape directly from the 

hopper. The main document lists the Ae switch settings 

which will enable the program to operate in this manner. 


