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Part 1 of the PDP-4/7 EAE Diagnostic verifies correct operation of all EAE operations,
except multiplies and divides. Part 1 is written in three logical sections. Part 1 Section 1 is the EAE
Set=-Up Test and verifies that all set-up operations except LACS operate correctly. Part 1 Section 2 is
the Shift Counter (LACS is verified) and Basic Shift Test and verification that the AC and MQ will each
shift left 1 and shift right 1 all combinations of 18 bits. Part 1 Section 3 is the Random Data, Normalize,
and Interrupt Test verifying that random data will shift left and right O to 44g places, that normalize will
"stop shift" on negative and positive data, and that the teleprinter flag will cause a break after an EAE
operation. Hardware malfunctions detected by the program result in an error on the teleprinter.

REQUIREMENTS

Storage

CAL subroutine

AC contents initial

MQ contents initial

Link initial

SC of shift instructions

AC contents as result

MQ contents as result

Link as result

SC of LACS instruction

Halt and/or Scope Loop subroutine
Halt and/or Repeat Sequence subroutine
Set-Up Test

Error Typeout subroutine

Error texts and program constants
SC and Basic Shift Test

Random Data and Normalize

Subprograms and/or Subroutines
PDP-4/7 Teletype Output Package
(ASCII tape 2A of this test)

Equipm=ont

00020-00027
00030

00031

00032

00033

00034

00035

00036

00037
00040-00057
000460-00077
00100-01000 (approx.)

01035-02100 (approx .)
02200-04600 (approx.)
05000-06400 (approx.)

Minimum configuration PDP-4/7 with EAE option installed.
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4. USAGE
4.1 Loading
Normal binary loading procedures are to be used. K/M LonvER
4.2 Calling Sequence
Part 1 Section 1 must run in its entirety and at all margins before running Part 1 Section 2.
Part 1 Section 2 must run in its entirety and at all margins before running Part 1 Section 3.
4.3 Switch Settings
4.3.1 'AC switches = 0 or down. With all AC Switches down the program results in the following:

(1) All hardware malfunctions detected by the program result in an error typeout
on the teleprinter.

(2) At the completion of an error typeout the processor halts.

~ (3) The program repeats whichever section of the test it was started in and
sequences from each sub-test of that section to the next without halting.

4.3.2 AC switches =1 or up

sw# Operation v Description

0 Delete error typeouts The program will not type out error
messages and will not error halt (see
also SWO0 and 7, Ring Bell on Error).

1 Halt after EAE operation The processor halts after each EAE
: Processor halts at address 0046 operation is initiated and its results‘are
(AC) = S.A. to set up last operation verified. (Note: Press CONTINUE to
proceed.)
2 Repeat EAE operation The program repeats the last EAE oper-
(Scope Loop) ation. [If SW2 is set during an error

typeout or halt, the program repeats the
operation that caused the error (Note: SW1
is tested before SW2.)

3 Halt after EAE sequence The processor halts after each sequence of
Processor halts at address 0066 ' testing an EAE operation; i.e., after test-
(AC) = S.A. of last sequence ing that the MQ will complement all

patterns, the processor halts.
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sw #

Operation

Description

0&7

Repeat EAE sequence

Cycle all sections

Type end of section

Delete error hair

Ring bell on error

The program repeats the last sequence of
testing an EAE operation; i.e., the pro-
gram repeats the LEFT SHIFT ALL COM-
BINATIONS and does not proceed to
RIGHT SHIFT ALL COMBINATIONS.
(Note: The program tests SW3 before SW4 )
In the Random Data Left and Random Data
Right routines SW4 causes the program to
repeatedly shift a single pair of random
numbers O to 44g places.

At the completion of 1 pass through the
Set-Up Test the program proceeds to the
SC and Basic Shift Test. At the completion
of 1 pass through the SC and Basic Shift
Test the program proceeds to the Random
Data and Normalize Test. At the com-
pletion of 1 pass through Random Data and
Normalize Test the program repeats the
Set-Up Test.

At completion of 1 pass through each of the
sections a character is typed on the tele-
printer as follows:

Set-Up Test /
SC and Basic Shift Test p
Random Data and Normalize *

The processor will not halt after error
typeouts.

SWO and SW7 both up. Error typeouts and
halts are deleted and the "bell" on the
teleprinter is rung (to be used to determine
marginal voltage limits, eliminates waiting
for long typeouts) .

4.4
4.4.1

Start Up and/or Entry
Start Up, Set=-Up Test
Set AC switches = 000000
Set ADDRESS = 0100
Press START
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4.4.2

4.4.3

4.5

Processor halts at 0101 with MQ = 777777

Set ADDRESS = 0102

Press START

Program reads C(MQ) into the AC and tests for 0, then proceeds to rest of test.

NOTE: This section of Part 1 must run at all margins before running Section 2.

Start Up, SC and Basic Shift Test
Set AC switches = 000000

Set ADDRESS = 2200

Press START

Processor halts at 2204 AC = 200000
SC=77

Set ADDRESS = 2205
Press START
Program reads C(SC) into the AC and tests for 0, then proceeds to rest of test.

NOTE: This section must run at all margins before running Section 3.
Start Up Random Data and Normalize Test

Set AC switches = 000000

Set ADDRESS = 5000

Press START

NOTE: This section must run at all margins before running EAE Part 2.

Errors in Usage

Hardware malfunctions detected by the program will result in an error typeout on the tele-

printer and a processor halt (see section 4.3.2, SW0 and SW7).

4.5.1

Error Typeout Format
All error typeouts are in standard formats and include the following information:

(1) An address that may be used to determine which test the program was in at
the program was in at the time the error was detected

(2) A mnemonic describing the operation being tested
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(3) The initiul condition of registers pertinent to the failure

(4) The expectad resuiis of the operation being tested if they are not easily
determined from the initial conditions and operation

(5) The resultant register contents that are pertinent to the failure

A common typeout routine called ERROR generates all error typeouts. The first line of
every error typeout is the contents of memory register ERROR or the address + 1 of the JMS ERROR
instruction.

The second line of every typeout is the mnemonic describing the operation being tested (see
paragraph 4.5.2 for definitions of mnemonics used).

The third line of a typeout may be another address. In this case the second address typed
should be used to determine which test failed. (Operations such as LRS or LLSS each have common error
routines.)

The next information typed is a header to format the typeouts of the contents of pertinent
registers. One of five headers may be used for any typeout.

The abbreviations used by the headers are as follows:

Abbr. Meaning

L The information under this column is the contents of the link.

C(AQ) The information under this column is the contents of the accumulator.
C(MQ) The information under this column is the contents of the MQ register.
SC The information under this column is the contents of the shift counter

or the SC portion of shift instructions.

START The information in this line is the initial condition of pertinent
registers.

The five headers are as follows:

C(AQ)
START
C(AC) C(MQ)
START
L C(AC) cMQ)
START
SC C(AC)
START
L C(AC) C(MQ)

4.5.2 Error Typeout Mnemonics
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Mnemonic Description

EAENOP EAE instruction with no other operation specified.

EAECLA EAE. Clear the accumulator.

CLQ Clear the MQ register.

cMQ Complement the MQ register.

ORMQAC Inclusive OR the MQ to the AC and place the results
in the AC.

ACOTOL Set AC bit 0 into the link.

ORACMQ Inclusive OR the AC to the MQ and place the results
in the MQ (and in test ACORMQ clear the AC).

LACQ Clear the AC, then MQ 1's to the AC.

LLS Long left shift.

LLSS Long left shift signed.

LRS Long right shift.

LRSS Long right shift signed.

LMQ Clear the MQ, then AC 1's to the MQ.

ABS Complement the AC if it is negative.

CLR A SC Clear the step counter (START).

LACS Clear the AC and step counter; 1's to the AC.

NORM Normalize the AC and MQ.

NORMS Normalize signed.

ALS Accumulator left shift.

PAT Pattern being tested.

COR Results expected from the operation being tested.

INCO Erroneous results of the operation.

Error Typeout Examples

The following are examples of error typeouts. The addresses indicated by these typeouts
should not necessarily be taken as true representations:



Example 1: Complement the MQ Failure
Example
000226
CMQ
C(AC) CMQ)
START 000000 000000
CMQ 000000 767777
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Explanation

JMS ERROR is at 00225
Operation is complement the MQ
Header

Initial conditions

Contents of the AC and MQ after
CMQ was executed.

Note: Examine the MQ indicators to be sure they agree with the typeout. If
the MQ as indicated does not agree with a typeout, an error was present in MQ
1's to the AC. This is true of all error typeouts that include the MQ as an end

condition.

Example 2: EAE NOP AC Failure

Example
000135
EAENOP
C(AC)
START 777777
EAENOP 000000
Example 3: AC Sign to Link Failure
Example
000455
ACOTOL
L C(AC) CMQ)
START 1 400000
ACOTOL O 400000

Explanation

JMS ERROR is at 00134
Operation is NOP 640000

Header

Initial condition of the AC
Contents of the AC after the NOP

was executed

Explanation

JMS ERROR is at 00454
Operation is AC bit 0 to link
Header

Initial conditions MQ not pertinent

State of the LINK and AC after the
operation was executed
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Example 4:

000526
ORACMQ

START

ORACMQ
LACQ

000526
ORACMQ

START
ORACMQ
LACQ

AC to MQ to AC Failures

Example

C(AQ)

000000
000000
000000

C(AC)

005000
000000
000000

C(AQ)

000000
000000
040000

CcCMQ)
000000
005000
004000

COR
INCO

COR
INCO

Explanation

JMS ERROR is at 00525
Operation is AC 1's to MQ
Header

Initial register states

Expected results

The contents of the AC after ORACMQ
and the contents of the MQ as indicated
by a LACQ instruction

Note: Again, the contents of the MQ as indicated by the*MQ indicators may not
necessarily agree with the MQ contents as typed.

Example 5: Step Counter Error

002530
SC ERROR
002262

START
NORM
SET SC
SC+1
LACS

Example
SC C(AC)
00 200000
01
76
77 COR
67 INCO

200000

Exelanation

JMS ERROR is at 02527

One of the SC tests failed

JMS SCERR is at 02261

Header

Initial register status

Instruction used to set the SC
NORM 01 should set the SC to 76
SC should increment to 77

Contents of the SC as read to the AC
by a LACS instruction and the contents
of the AC after the NORM instruction



Example 6:

003123
ALS
003076
L

1

1

LACS

Example 7:

003673
LLS
003507
L

|

!

LACS

Example 8:

003716
LLSS
005075
L

0

LACS

Digital-7-92-M
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ALS (Accumulator Left Shift) Failure

Example

05

C(AQ)
777776
777777
00

cMQ)
PAT
RESULT

Long Left Shift

Examgle

01

C(AC) CMQ)
777777 777737
777777 777377
00

PAT
RESULT

Long Left Shift Signed

Example

03

C(AQ)
456701
567012
567012
00

CMQ)
234567
345677
347677

PAT
COR
INCO

Explanation

JMS ERROR is at 03122
ALS instruction 5 places
JMS ALSERR is at 03075

Header

Pattern being tested

Results in AC after the shift

Shift counter read back to the AC

ExEIanafion

JMS ERROR is at 03672
Long left shift 1 place
JMS LLSERR is at 03506
Header

Initial register states

Registers at completion of shift

SC as read back to the AC

Explanation

JMS ERROR is at 03715

Long left shift signed 3 places
JMS LRSSER is at 05074
Header \

Pattern being tested

Expected results

L, AC, and MQ after the shift
SC as read back to the AC



Digital-7-92-M

Page 10

Example 9: Long Right Shifi

Example
004600
LRS 01
004537
L C(AC) C(MQ)
1 402101 402101  PAT
601200 601200 COR
1 601200 601000 INCO
LACS 00

Example 10: Random Data Sequenced
Example

005501
RANDOM DATA SEQUENCED 02
005301

L C(AC) CMQ)

0 045670 123450  START
0 045630 123450  RESULT
LACS 00

Note: Sequence 2 is: LLSS 03
LRS 06
LLSS 06
LRS 03

The AC and MQ results should equal the AC and MQ at START. This is true of all of the

Random Data Sequences.

Explanation
JMS ERROR is at 004577
Long right shift 1 place
JMS LRSER 1 is at 004536
Header
Pattern being tested
Expected results
AC and MQ after completion of the shift

SC as read to the AC after completion of
the shift

Exglanaﬁon
JMS ERROR is at 005500

Random sequence 2

JMS SEQCOM is at 005300

Header

Pattern sequenced

L, AC, and MQ after shift sequence

SC after shift sequence



4.6
4.6.1

Example 11: Normalize

Example
006217
NORM ]
005766
L CAC) C(MQ)
0 200000 000000 PAT
0 400000 000000  RESULT
LACS 77 COR
LACS 00 RESULT

Example 12: Interrupt Failure

Example
006310
NO PROGRAM INTERRUPT
EAE NOP
006305

Recovery From Such Errors

General

Digital-7-92-M
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Explanation
JMS ERROR
Normalize SC = 1
JMS NORMER is at 05765
Header
Pattern being tested
L. AC, and MQ after NORM
SC expected after the NORM
SC read back to the AC

Explanation

JMS ERROR is at 06307
Error is no interrupt
Instruction tested

Address of NOP instruction

At the completion of an error typeout the processor halts. One of the following operations
may be necessary if more information about the failure is required to repair the malfunction:

1. Repeat the exact operation that detected the failure (possibly for a scope loop) .

2. Continue normally in the test to generate more information about the failure.

3. Repeat the sequence of operations or data patterns that detected the error.

AC switch control is built into the program to allow for any of these operations. Assuming
the processor has halted after an error typeout, the operations may be accomplished as follows:

1. Repeat same operation

Set AC switch 2uportoal
Press CONTINUE

Note that AC SWO allows deletion of error typeouts for a scope loop.
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2. Continue normally
Press CONTINUE

3. Repeat Sequence

Set AC switch 4up ortoa 1
Press CONTINUE

In the Random Data Tests, switch 4 a 1 causes the same pair of random numbers to be repeat-
edly shifted O to 44g places. This is useful in determining which shift the random data first fails.

4.6.2 To Determine Area in Program that Failed
4.6.2.1 From Error Typeouts

Each error typeout includes an address typeout that may be used to determine the exact test
routine that detected the error. Some of the typeouts include an address that points at a common error
routine for that type of error and a second address that points at the test routine. (Section 4.5.3, example
3 has only one octal typeout before the header and example 5 has two. The second octal typeout in ex-
ample 5 (002262) determines which SC test failed.) Determine which address to use, go to the numerically
sorted program labels (section 10.4.1) and find the program labels with addresses lower and higher than the

one typed. The last program label with an address lower than the one typed is in the test routine that
failed.

4.6.2.2 From CAL Routine

This test program includes a halt at address 00026 that indicates a CAL instruction was
executed. Pressing CONTINUE at this point causes the processor to CAL at address 00027. At the time
of the first HALT the contents of the AC indicate the contents of address 00020 after the CAL or the ad-
dress + 1 of the CAL. The approximate area of the test program that was being executed may be deter-
mined by examining the following memory addresses.

Address Contents Indicate

00040 Address 1 or +2 of last JMS SWITCH
00057 Starting address of last SCOPE LOOP
00060 Address +1 or +2 of last JMS SWITCH
00077 ~ Starting address of last TEST SEQUENCE

By comparing the contents of these memory locationswith the numerically sorted symbol list,
the test routine (at the time of a CAL, hang up, or program wipeout) that was being executed may be
determined.

5. RESTRICTIONS (Not Applicable)
6. DESCRIPTION

6.1 Discussion
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6.1.1 General

The PDP-4/7 EAE Diagnostic Part 1 verifies correct operation of all EAE operations except
multiplies and divides. Part 1 itself is written in three logical sections as follows:

Section 1: Set-Up Test
Verifies correct operation of all EAE sef-ub dperations except LACS.

Section 2: SC and Basic Shift Test

Verifies correct operation of the SC and LACS instruction and verifies that the AC and MQ
will shift left and right 1 place all combinations of 18 bits.

Section 3: Random Data and Normalize Test

This section of Part 1 verifies that the AC and MQ will shift random data left and right O to
44g places, that the NORM and NORMS instructions operate correctly, and that the processor interrupts
after an EAE operation.

The above sections are to be used incrementally. That is, Section 1 must operate at all
margins before Section 2 is run. Section 2 must run at all margins before Section 3 is run.

6.1.2 Test Descriptions
6.1.2.1 Set-Up Test

The Set-Up Test incrementally verifies correct operation of all of the EAE set-up instructions
excepr LACS.

The sequence of testing is as follows:

Test Mnemonic Operation(s) Tested

SETUP Does CMQ set MQ =0's to 1's

Do all MQ indicators light (visual)
EAERMQ Does START clear the MQ

Does MQ = 0's to AC =0's
NOPAC Does EAE NOP not clear the AC
EAECAC Do EAE and bit 8 clear the AC
EAECLQ Doesbit 5 clear the MQ
MQITAC Does bit 16 with MQ = 1's set AC to 1's
NOPACI Does EAE NOP with MQ = 1's alter the AC
NOPMQ Does EAE NOP with MQ = 1's alter the MQ
NOPMQI Does EAE NOP with AC = 1's alter the MQ

NOPLNK Does EAE NOP alter the link
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Test Mnemonic

QONEAC
EAESLK
NOPLK]
ACORMQ

ACLMQ
COMPMQ
ACONEQ
EAEABS

6.1.2.2 SC and Basic Shift Test

Operation(s) Tested

Does MQ = 1's inclusive OR to AC = 1"
Do EAE and bit 4 get AC sign to link
Does EAE NOP alter the MQ with link =1

Does AC inclusive OR all patterns to
MQ = 0's and MQ to AC all patterns

Does the LMQ instruction operate as specified
Will the MQ complement all patterns
Will the AC = 1's inclusive OR to MQ = 1's

Does the ABS instruction operate as specified

The SC and Basic Shift Test incrementally verifies correct operation of the SC (including
the LACS instruction) and the left and right shifts. The SC Test assumes that a NORM instruction with

the AC = 200000 generates a stop shift.

The sequence of testing is as follows:

Test Mnemonic

SCTSTI

NOPSC

SCTO76

SCTO74
SCTO70
SCTO&0
SCTO40
SCTO00
SCTOO1
SCTO03
SCTO07

(1)
2

Operation(s) Tested

Does NORM "stop shift" with AC =
200000 (visual) SC is set to 77

Does START clear the SC
Does LACS get SC = 0's to the AC
Does EAE NOP alter the SC = 0's

Will the SC set to 76 and + 1 to 77
Will LACS read SC = 77 to the AC
Will the SC set to 74 and + 1 to 75
Will the SC set to 70 and + 1 to 71
Will the SC set to 60 and + 1 to 61
Will the SC set to 40 and + 1 to 41
Will the SC set to 00 and + 1 to 01
Will the SC set to 01 and + 1 to 02
Will the SC set to 03 and + 1 to 04

Will the SC set to 07 and + 1 o 10
(Is "high count" generated?)



Test Mnemonic

SCTO17
SCTO37
SCTO77
NOPSCI
ALSZER
ALSO1
ALSLNK
LNKALS

ALSMQT
HSALS

LLSTS1
LLSTS2
LLSACT (1M

LLSTS3
LLSTS4

LLSTSS
LLSTSé

LRSTS1
LRSTS2
LRSTS3
LRSTS4
LRSTS5

LRSTS6
LRSTS7

LRSTS8

Digital-7-92-M

Operation(s) Tested

Will the SC set to 17 and + 1 to 20

Will the SC set to 37 and + 1 to 40

Will the SC set to 77 and + 1 to 00

Does EAE NOP alter SC =77

Does ALS with SC = 00 "stop shift”

Does ALS 1 place shift AC = 0's

Does link get to AC17 on an ALS 1 place

Does bit 0 of the AC not go to the link
on an ALS 1 place

Does ALS alter the MQ
Does MQO not go to AC17

Will ALS shift the AC 1 to 18 places
bit and no-bit

Will the AC/MQ shift O's place left
Does link go to MQ17 on an LLS
Does link not go to AC17 on an LLS
Does MQO go to AC17 on an LLS

Does each bit of the MQ =1 shift left
1 place (1 bit at a time = 1)

Does each bit of the MQ = 0 shift left
1 place (1 bit at a time = 0)

Will MQ/AC shift a 1 bit 1 to 44g places left
Will MQ/AC shift a 0 bit 1 to 44g places left

Will AC/MQ shift right 1 all 0's
Does link go to ACO on an LRS
Does AC17 go to MQO on an LRS
Does AC17 not go to link on an LRS

Will AC/MQ shift a 1 bit from each position
right 1 place (1 bit at a time)

Will AC/MQ shift a 0 bit right 1 place (1 bit
at a time)

Will AC/MQ shift 1 bit (ACO) right 1 to

44g places

Will AC/MQ shift a 0 bit (ACO) right 1 to
44g places

Page 15
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Test Mnemonic Operation(s) Tested
LLSSEQ Will the AC and MQ each shift left 1 place
every combination of 18 bits
LRSSEQ Will the AC and MQ each shift right | place
every combination of 18 bits
6.1.2.3 Random Data and Normalize Test

The Random Data and Normalize Test verifies that the AC/MQ will shift left and right
random data O to 44g places, that the NORM and NORMS instructions operate as specified, and that the
processor interrupts after an EAE instruction.

The sequence of testing is as follows:

Test Mnemonic Operation(s) Tested
RANSHF Generates 4096 pairs of random numbers, 1 for the

AC and 1 for the MQ. Each pair of random numbers
is shifted left signed (LLSS) O to 44g places, and the
results are tested against a table generqted by 44
left shift 1 place.

RANRIT Generates 4096 pairs of random numbers 1 for the
AC and 1 for the MQ. Each pair of random num-
bers is shifted right (LRS) O to 44g places, and the
results are tested against a table generated by 44
shift right 1 place.

RANSEQ Generates 4096 pairs of random numbers 1 for the
AC and 1 for the MQ. Each pair of random num-
bers is used by RANSQO to RANSQ8. After each
sequence the AC and MQ should equal their start-
ing patterns.

RANSQO Bit 0 of AC =bit 17 of MQ. Random numbers are
sequenced 1 left signed, 2 right, 2 left signed,
1 right.
RANSQI1 Bit 0 and 1 of AC =bit 16 and 17 of MQ.
Sequence is:
2 right signed
4 left signed
4 right
2 left signed
RANSQ2 Bits O to 2 of AC = bits 15 to 17 of MQ.

Sequence is:
3 left signed
6 right
6 left signed
3 right



Test Mnemonic

RANSQ3

RANSQ4

RANSQS5

RANSQé6

RANSQ7

RANSQS8

NRMLZE
NRMLZ1
NRMLZ2

Operation(s) Tested

Bits 0 to 3 of AC = bits 14 to 17 of MQ.

Sequence is:
4 right signed
8 left signed
8 right
4 |eft signed

Bits 0 to 4 of AC = bits 13 to 17 of MQ.

Sequence is:
Left 5 signed
Right 10
Left 10 signed
Right 5

Bits O to 5 of AC = bits 12 to 17 of MQ.

Sequence is:
Right 6 signed
Left 12 signed
Right 12
Left 6 signed

Bits O to 6 of AC = bits 11 to 17 of MQ.

Sequence is:
Left 7 signed
Right 14
Left 14 signed
Right 7

Bits O to 7 of AC = bits 10 to 17 of MQ.

Sequence is:
Right 8 signed
Left 16 signed
Right 16
Left 8 signed

Bits O to 8 of AC = bits ? to 17 of MQ.
Sequence is:

Left 9 signed

Right 18

Left 18 signed

Right 9

Does NORMS get AC sign = 0 to link
Does NORMS get AC sign = 1 to link

Digital-7-92-M
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Will NORM “stop shift" with ACO # AC1,

ACO=1, AC1 =0, or ACO=0, AC1 =0
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10.
10.1
10.2

10.3

Test Mnemonic

NRMLZ3
NRMLZ4

NRMLZ5
INTEST

Operation(s) Tested

Does NORM NOT "stop shift" with ACO = AC1,
AC1 =0, or ACO=0, AC1 =0 or until SC =77

Will NORMS normalize the alternate pattern of
1 and 0 bits for each bit position of the AC and MQ.

Will complement bit patterns normalize

(1) Will the teleprinter flag cause an interrupt after
an EAE NOP

(2) Will the teleprinter flag cause an interrupt after
an LLS 43g places

(3) Does the interrupt not occur until the LLS is complete

METHODS (Not Applicable)

FORMAT (Not Applicable)

EXECUTION TIME (Not Applicable)

PROGRAM

Core Map (*one)

Dimension List (None)

Macro, Parameter, and Variable Lists (None)



10.4
10.4.1

ACCOMK
ACEND
ACLMQ
ACLMGE
ACONEQ
ACORMQ
ACSTRT
ALSERR
ALSLNK
ALSMOT
ALSZER
ALSP1
BITO
BITy
BIT10
BIT114
BIT12
BIT13
BIT14
BIT158
BIT16
BIT1?
BIT2
BIT3
BIT4
BITS
BITG
BIT?
BITS
BIT9
CHARK
COMBIT
COMMA
COMPMQ
CRCODE
CRLF
OCPCNT
DCPDIG
DCPNUM
DCPTAB
EAEABS
EAECAC
EAECLO

Program Listing
Symbol Table

4700
34
607
638
722
544
30
3175
2663
2760
2604
2626
1227
1230
1241
1242
1243
1244
1245
1246
1247
1250
1231
1232
1233
1234
1235
1236
1237
1240
1170
1226
33087
666
1373
1145
6436
6435
6437
1635
754
146
164

EAERMQ
EAESLK
ENDSHF
ERCONT
ERLOOP
ERROR
EXT
FIVES
FOUR1L
FOUR3
FOUR4
FOURS
HOR1
HDR2
HOR3
HDR4
HORS
HSALS
HSALSE
HSALSL
INDAT
INTEST
INTS1
INTS2
INTS2E
INTS2L
KALL?
KALS@1
KLLSS
KLLsS1
KLRS
K18
LKEND
LKSTRT
LLSACT
LLSERR
LL.SSEQ
LLSSER
LLSSEX
LLSSLL
LLSSL2
LLSSx2
LL8TS1

102
436
3267
1870
1034
1043
520000
1225
1212
1223
1222
1221
1274
1385
1321
1336
1355
3114
3134
3127
1410
6272
6314
6346
64083
6330
1273
2732
5537
3767
5536
1286
36
32
3406
3745
4827
3770
3617
36086
3671
3703
3310
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LLSTS2
LLSTS3
LLSTS4
LLSTSS
LLETS6
LNKALS
LRANEX
LRANLP
LRSERR
LRSER]
LRSSEQ
LRSTS1
LRSTS2
LRSTS3

LRSTS4

LRSTSS
LRSTS6
LRSTS7
LRSTS8
LRSTSL
LRST6L
LRST7E
LRST7L
LRSTBE
LRSTAL
MINS
MING
MQCOMK
MQEND
MQSTRT
MQ4TAC
MTATAB
NBITS
NBIT1H
NBIT10
NBIT11
NBIT12
NBIT13
NBIT14
NBIT15
NBIT16
NBITL?
NBIT2
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NBITS3
NBIT4
NBITS
NBIT
NBIT?
NBITS
NBITS
NCT
NDSETU
NIOT
NOPAC
NOPAC1
NOPLK1
NOPLNK
NOPMQ
NOPMO1
NOPSC
NOPSC1
NORMER
NORMSE
NRMLZE
NRMLZ1
NRMLZ2
NRMLZ3
NRMLZ 4
NRMLZ5
NSNERR
NXTSEQ
ocL
ocs
ocu
ONESEV
oTY
PASSK
QONEAC
RANGEN
RANNO
“RANRIT
RANSEQ
RANSHF
RANSQ@
RANSQ1
RANSQ2
RANSO3
RANSO4
RANSQS
RANSQ6
RANSQ?
RANSGS
RESULT
RLSTAY
RL6
RRANEX

1254
1255
1256
1287
1260
1261
1262
2833
1021
2043
125

241

502

343

266

314

2225
2555
6216
6244
5652
5704
5737
6000
6054
6143
3877
5417
2046
2047
2045
1215
2007
5535
410

5522
5533
5112
5214
5002
5237
5253
5267
5303
5317
5333
5347
5363
377
3245
5110
2026
5161

RRANLP
RRSTAY
SALSRP
SAVERR
SCCOMK
SCEND
SCERR
SCSTRT
sctoee
ScT001
SCT083
ScT087
SCT0417
SCT037
SCT049
SCT06@
SCTO7P
SCT074
SCT076
Sc1077
SCTST1
SEQCOM
SETLLS
SETLRS
SETUP
SEVEN
SEVF1V
SEVNTY
SEVNA4
SEVONE
SEVSEV
SEVSIX
SGNSHF
SHFBUF
SIMALS
SIXONE
SIXTY
SPACE3
SPACEA
SVCHAR
SVMASK
SVSIGN
SWITCH
SWTCHS
TAB
TBC
TCALL
TCR
TCRRRR
TCRSSS
TCTWO
TDIGIT
TDIGTL

5151
5212
3244
1205
4702
37
2520
33
2355
2373
2411
2427
2445
2463
2337
2321
2303
2265
2246
2501
2200
5452
5025
5131
100
1200
1217
1210
1211
1216
1203
1204
3042
5540
3216
1214
1207
1350
1352
1172
5450
5446
40
60
101730
6433
1122
101703
1715
1712
1131
101755
1771

TEM
TEMY
TEMYY
THREE
THREE4
THREE?

TIN
TSP
TSR
TSR1
TTAB
TWORD
TWORD?Z
TWo49
TWO6D
TYABS
TYALS
TYALSQ
TYCLA
rveLQ
TYEMQ
TYCOR
Tyesce
TYDELE
TYINCO
TYINTE
TYLACQ
TYLACS
TYLLS
TYLLSS
TYLMQ
TYLRS
TYLRSS
TYNOP
TYNORM
TYNRMS
TYPATR
TYPECN
TYPLS1
TYRDSQ
TYRES
TYRMOQ
TYSCER
TYSIMR
TYSLK
TYSMO
TYSSC
TYSTRT
TYT
Ty
TY1A
Ty1888
Ty2
TY3

6432
6434
6431
1229
1224
1213
101746
181720
101773
2083
10
181627
101572
1201
1202
1525
1566
1561
1426
1432
1436
1367
1531
1151
1371
1400
1456
1535
1462
1466
1521
1472
1582
1422
1545

1374

1365
1074
1555
1506
1516
1442
1541
1476
1446
1452
1551
1420
101730
101643
1647
2050
1671
101673



TTAB
ACBTRT
M@STRT
LKSTRT
SCSTRT
ACEND
MQEND
LKEND
SCEND
SWITCH
SWTCHS
SETUP
EAERMQ
NOPAC
EAECAC
EAECLQ
MQiTAC
NOPAC1
NOPMQ
NOPMQ1L
NOPLNK
QONEAC
EAESLK
NOPLK1
ACORMQ
ACLMQ
ACLMQE
COMPMQ
ACONEQ
EAEABS
NDSETU
ERROR
ERLOOP
ERCONT
TYPECN
TCALL
TCTWO
CRLF
TYDELE
MIN5
MING
CHARK
SYCHAR
SEVEN
TWO4D
TWO60
SEVSEV
SEVSIX
SAVERR
K18
SIXTY
SEVNTY
SEVN4
FOUR1
THREE?
SIXONE

10
30
31
32
33
34
35

37
“0
60
100
1092
12%
146
164
213
241
266
314
343
410
436
502
544
6087
6358
666
722
754
1921
1043
1054
1070
1074
1122
1131
1145
1151
1166
1167
1170
1172
1200
1201
1202
1203
1204
1205
1206
12087
1210
1211
1212
1213
1214

ONESEV
SEVONE
SEVFIV
THREE
FOURS
FOURM4
FOUR3
THREE 4
FIVE®
COMBIT
BITO
BIT1
BIT2
BIT3
BIT4
BITS
BITé
BIT?
BIT8
BITY9
BIT10
BIT11
BIT12
BIT13
BIT14
BIT15
BIT16
BIT17?
NBIT®
NBIT1
NBIT2
NBIT3
NBIT#
NBITS
NBIT6
NBIT?
NBITS
NBIT9
NBIT10
NBIT11
NBIT12
NBIT13
NBIT14
NBIT15
NBIT16
NBITY7
KALL?Y
HDR1
HDR2
HDR3
HOR 4
SPACE3
SPACE4
HDR5
TYPATR
TYCOR

121%
1216
1217
1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1259
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1305
1321
1336
1359
1352
1355
1365
1367

Digital-7-92-M

TYINCO
CROODE
TYNRMS
TYINTE
INDAT
TYSTRT
TYNOP
TYCLA
TycLQ
Tyema
TYRMQ
TYSLK
TYSMO
TYLACQ
TYLLS
TYLLSS
TYLRS
TYSIMR
TYLRSS
TYRDSQ
TYRES
TYLMO
TYABS
Tyesc
TYLACS
TYSCER
TYNORM
TYSSC
TYPLSY
TYALSQ
TYALS
DCPTAB
TYLA
TY2
TCRSSS
TCRRRR
TDIGT1
TSR1
OTY
RL6&
NCT
NIOT
ocu
ocL
ocs
TY1BBB
MTATAB
SCTST1
NOPSC
SCTO076
SCT074
8CT070
SCT060
SCTO49
ScToed
ScToe1
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1371
1373
1374
1400
14190
1420
1422
1426
1432
1436
1442
1446
1482
1486
1462
1466
1472
1476
1502
1506
1516
1523
1525
1531
1535
1541
1545
1551
1555
1561
1566
1635
1647
1671
1712
1715
1771
2003
2007
2026
2033
2043
2045
2046
2BA47
2050
2061
2200
2225
2246
2265
2303
2321
2337
2355
23723
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SCT0@3
scToe?
SCTO017
SCT037
SCT077
SCERR
NOPSC1
ALSZER
ALSB1
ALSLNK
LNKALS
KALS@1
ALSMQT
SGNSHF
NSNERR
HSALS
HSALSL
HSALSE
ALSERR
SIMALS
SALSRP
RESULT
ENDSHF
COMMA
LLSTS1
LLSTS2
LLSACT
LLSTS3
LLSTS4
LLSTSS
LLSSL1
LLSSEX
LLSTS6
LLSSL2
LLSSX2
LLSERR
KLLSS1
LLSSER
LRSTSY
LRSTS?2

2411
2427
2445
2463
2501
2520
2555
2604
2626
2663
2721
2732
2760
3042
3877
3114
3127
3134
3175
3216
3244
3245
3267
3307
3310
3342
3406
3465
3526
3575
3606
3617
3656
3671
3793
3745
3767
37708
4016
4050

LRSTS3
LRSTS4
LRSTSS
LRSTSL
LRSTS6
LRST6L
LRSTS?7
LRST7L
LRST7E
LRSTS8
LRSTBL
LRSTBE
LLSSEQ
LRSSEQ
LRSERR
LRSER1
ACCOMK
MQCOMK
SCCOMK
RANSHF
SETLLS
LRANLP
LRANEX
RLSTAY
RANRIT
SETLRS
RRANLP
RRANEX
RRSTAY
RANSEQ
RANSQO
RANSQ1

RANSQ2
RANSGQ3
RANSQ4
RANSQ5
RANSQ6
RANSQ7
RANSGS
NXTSEQ

4122

A175

4236

4254

4313

4333
4373
4405
A417
4459
4463
4476
4527
4566
4630
4652
4700
4701
4702
5002
5025
5046
5057
5110
5112
5131
5151
5161
5212
5214
5237
5253
5267
5303
5317
5333
5347
5363
5377
5447

SVSIGN
SVMASK
SEQCOM
RANGEN
RANNO
PASSK
KLRS
KLLSS
SHFBUF
NRMLZE
NRMLZ1
NRMLZ2
NRML 23
NRMLZ4
NRML 25
NORMER
NORMSE
INTEST
INTS1
INTS2L
INTS2
INTS2E
TEMYL
TEM

TBC
TEMY
DCPDIG
DCPCNT
DCPNUM
TWORDZ
TWORD
Ty1
TY3
TCR
TSP
TAB

TYT

TIN
TDIGIT
TSR
EXT

5446
5450
5452
5522
5533
5535
5536
5537
5549
5652
5704
5737
6000
60854
6143
6216
6244
6272
6314
6330
6346
6403
6431
6432
6433
6434
6435
6436
6437
101572
101627
121643
101673
101703
101720
101730
101730
101746
181755
181773
520000
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10.4.2 EAE Set-Up Test

/EAE  SET UP DragnosTIC

/START AT 10p
/PROCESSOR HALTS AT (01 WITH MQ=¢'8
/0R START AT 1p2

/5%g « DELETF ERROR TYPEOUTS

/SW1 = WALT AFTER £ACH EAE OPERAYION

/8W2 e REPEAT LAST EAE OPERATION

/SW3 = WALT AFTER EACH EAE SEQUENCE

/SW4 = REPEAT EACH EAE SEQUENCE

/SW8 » 3=REPFAT SET UP TEST OR SCA AnD SWIFT TESTS
/SWB = 1a-CYCIE SET UP AND SC AND SHIPT TEST

/CAL SUBROUTINE

20/
20 /2m IN CASE Cal !
LAC 2@ /GPT ADDRESS
DAC @ /SAVE
LAC ,+4 /RPSTORE 20
DAC 20
LAG 7
WLT /Hi T DISPLAY
20 /Wil cAL IF cONTINUE
/AC, Mp, LINK AND sC For TYPEOUTS
30/
ACSTRT, ”
MASTRT, 4]
LKSTRT, ]
sCsrtarrT, )
ACEND, ?
MQEND, "
LKEND, )
SCEND, 2
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/ROUTINES THAT TEST RERPEAT AND STOP
LOOP (sW1) AND REPFAT MINOR LOOP (Sw2)

/STOP AFPTER MINOR

SWITAH, JMP
LAS
AND
SNA
JMP
LAC

CHLT
LAG
DAC
187
LAS
AND
SZA
JMP
JMP
0

/STOP AFTER MAJOR
SWTaxSs, JMP
LAS
AND
SNA
JMP
LA
HLT
LAR
DAC
1S?
AR
AND
SNA
JMP
JMP

RITI

3
I sSWITeH

I SWITCH
o*?
SWITCH
RITZ

1 .*2
] SWITRH

/MINOR LOOP HALT?
/NA

/RPPEAT LOOP?
/YEg
/CANTINUE IN SEQUENCE

LOOP (SW3) AND REPFAT MAJOR LOOP (Su4)

RITS

N
7 SWTCHS

I SWTCHS
SWTCHS =1
SWTCHS
RITY

! QWTEHS
! QWTOMS~

/MAJOR LOOP MHALT?
/NN

/RPPEAT MAJOR (00p?
/CANTINVE
/RPPEAT LOOP



/DOES EAE = nR THE MO TO AC READ ©'S

/MQ SWOULD BF ZERO FROM sTART KEY

100/
SETuR,

EAERMQ,

/D0ES EAE NOP

NOPAR,

eMa
HLT

CLA 4000

DA MQSTRY
DA ACSTRT
FAR 2

DAC ACEND

SNA

JMP ,+1d

JMS FRROR
TYRMN

MDR2

ACSTRT 64p000
MRSTRT 64¢gy0Y
TYRMA

ACEND 442000
”

JMS SwITCH
FAERMQ

LAC NBITHg
DAC CHARK

GLFAR THE AC?

cLm 4000

DAC ACSTRT
AND KALL?
FAE

DAC ACEND
CMA

SNA

JMP 410

JIM& FRROR
TYNOP

HOR{

ACSTRT 6Q2pn0W
TYNOP

ACEND 400000
"

JMS SWITCH
NOPAC

/CI EAR LINK

/08 MQ 1'S TO AC

Digital-7-92-M
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/SEy ENN TEST K

/¢y EAR LINK
/Am AT START

/MAKE MBm(#8 BEFORE

/A AT END

/Am ALTERED
/NP

/TyPE CONTENTS OF

/TYPE TEXT

/TYyPE CONTENTS OF

/RPPEAT SET
/.A0P TO HWERE



Digital-7-92-M
Page 26

+D0OES EAE ANn CLR AC BIT CLR THE AC?

EAECAC, CLC 4000
gAR 1000
DAC ACEND
SNA
JMP %100
JMS ERROR
TYCLA
HDR1
ACSTRT 6@9000
TYCcLA
ACEND 400000
)
JMS SWITCH
EAECAC

/00gs CLO CLPAR THE MQ

EAECLQ, cLC 400@
DAC MQSTRT
EAF 4
cLA
DAC ACSTRT
cLe
DAC ACEND
cLA
EAE 2
DAC MQEND
SNA
JMP L #12
JMS ERROR
TYCLQ
WDR2
ACSTRT 600000

MOQSTRT 602000

TYela

ACEND 42002n0
MQEND 600930V
7

JMS SWITCH
EARCLQ

/01 EAR LINK
/840ULD CLEAR AC

/8eT MQ To '8

/CLEAR THE MQ

/0R MG 1's TO AC
/RPAD 'S BACK?

/RePEAT SgT
/8TART OVegR
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/00g8 MQ COMPLIMENT FROM B8'S TO ('8
/AND MQ 1'8S T0 AC

MQ1TAD,

/00eS EAE=NO®

NOPAf Y,

CLA 4200

DAC ACSTRT
DAC MQSTRY
Lo 4 /01 EAR THE MQ AND COMPLIMENT
DAC ACEND

CLA

EAE 2 /00 THE Mo TO AC
DAC MQEND

CMA

SNA

JMP L +(2

JMS ERROR
TYCMO

4DR2

ACSTRT 60pp00
MGSTRT 622p0¥
TYCMN

ACEND 402009
MAQFND A0220¢
o]

JMS SWITCH
MQtTAC

WITH MOB{1S ALTER THE aC

ALA 4000
DAC ACSTRT

cLe

DAC MOSTRT

cLe 4 /8rT MQ To ONES

AND KALL? /MAKE Mg TO (=8
EAE /NAP

DAC ACEND

GMA

SNA /0NES FROM MQ TO AC?
JMP L wtd

NS ERROR

TYNOP

WDR2

ACSTRT 600p00

MGSTRT 60RNV0

TYNOP

ACEND 422000

0

JMS SWITCH

NOPAM
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+D0ES EAE NOP WITH MOBf'S ALTER YHE w™mQ

NOPMO, cLA 4p0oQ
cLn 4 /8eT MQ To '8
AND kALL? /MAKE Ma TO (=S BEFORE
EAE /NAP
NAC ACEND
CLA
EAE 2
DAC MQEND
nMA
SNA /Mn STILL 1189
JMP 412
JMS ERROR
TYNOR
HDR2
ACSTRT 62000
MQRSTRT 62pnWY
TYNOP
ACEND s07070
MQEND &07p00
n
JMS SWITCH
NOPMO

/DOES NOP WITH AM=11S ALTER MQ

NORPMN Y, CLA 4qn@
NAC MQSTRT
cLn
rLc
DAC ACSTRT
AND KalLL? /MAKE MR TO 18 BEFORE
EAF /NAP
DAC ACEND
LACQ /GFT MO To AC
DAC MOEND '
SNA _ ZANY 1'S IN Mo
JMR L +42
JMS FRROR
TYNOR
HDR2
ACSTRY 6¢pa0U
MQSTRT 60RRAVY
TYNOP
ACEND AKIRNG
MQEND AUARAW
o
UMS /WITCH
NOPMA Y
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/D0OES NOP ALTER THE LINK
/AC 2+8 MQ @8, AC 118 Ma 'S

NOP({NK, cLe
DZM ACSTRT
DZM MOSTRT
DZM LKSTRT
LAC LKSTRT
RAR
LAC ACSTRT /78¢T LINK FOR TEST
AND KkALL? /MAKE Mp TO ONEN BEFORE
EAE /NAP
GLK
DAC LKEND
8AD LKSTRT /LINK ALTEREDS
JMP L #12 ’
JMS ERROR
TYNOP
HDR3
LKSTRT 70000 /ZrPR0O SUPPRESS CONTENTS
ACSTRT 62200k
MQSTRT 60pn0¢
TYNOP
LKEND 00200
2
JMS SutrTewW
NOPLNK+4
LA LKSTRT
187 LKSTRT
SNA /0WMECKED | =@ aND | =1?
JMP NOPLNK+4
ILAC ACSTRT
SZa /CHECKED FOR aCmit8
JMP EAESLK ALL
cLn 4 /SPT Mo To 1's
fLe
NDAC ACSTRT /7A@ START =y'g
pAC MQSTRT
NZM LKSTRT /LtNK START=Q
JMP NOPLNK+4

/D0ES MQ TO AC AL 'S WITH AC=y1§
QONEAC, cLC
DAC ACSTRT
DAD MASTRT /8ET MO Tpo 1'S
cLn 4 /MA1'S TO ACH1A
oM
DAC ACEND
CMA
CIVEY JAm STAY ('S
JMP L&t
JMS FRROR
TYRMN
WDR2
ACSTRT
A00000
600000
MQSTRT
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TYRMN
ACEND
400000

2

JMS SWITCHM
QONEAC



JLINK SET TO !

EAESLK,

AND TO Z2ERO?

NZM
nIM
cLo
LAC
DAC
LAC
RAR
LAC
FAF
DAC
GLK
DAC
RTR
SAN
QKP
JMP
ILAC
SAD
JMp
JMe

LKSTRT
MO]TRT

RIT®
ACSTRT
LkSTRT

ACSTRTY
20002
ACEND

LKEND
ACSTRY

L +a
ACFND
ACSTRY
L1913
FRROR

TYSLx

HDR3

LKSTRY 724000
ACSTRT 60QM0L
MASTRT
TYSLK
LKEND 200a00
BCFND AURAMD

A
JMg

QW ITCH

EAFS|Lk+5

187
I AC
nIM
SZA
JMPe

LKeTRT
ACRIRT
ACRTRY

FAFSLK«D
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/STYART LINK 8 70 ¢
/M 218

/4p0000

/SPT LINK INITIAL

/AC BIT @ To LINK

/LINK SAME A8 STARTe
/ERROR
/At ALTERED?

/LAOP QET?
/NeXT PASS LINK | TO ZERO
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/DOES NOP ALTER MQap'S WITH L=

NOPLK Y, nZM ACSTRY /START AC 0'8
NZM MQSTRTY /Ma 008§
cLn
{AC RITI? /18 INK
DAC LKSTRY
RAR 400U /CIR LINK, SET LINK
AND xALL?Y /MAKE MR TO ONEg BEFORE
EAF /NaP
DAC ACEND
ALK
DAC LKEND
LACQ
NDAC MQFND
SNA /Ma STILL 2ERo0's
LAC ACFND
aNA OLA-OPR /A0 8T1i.L ZERO'S
LAM LKEND
8ZA /LINK STILL |
JMP #1414
JMS FRROR
TYMOP
MDR3
LKSTRT 720000
ACSTRT 6d0audy
MQSTRT 64¥@andy
TYNOP
LKEND 70008739
ACFNR AUBRAY
MOQFEND AGARAY

2

JMS SwITOH /CWECK MINOR LOOP SW
NOPLK1

JMS SWTCHS /MAJOR LOOP SpT?

NOPAR /START NOP THE AC



544
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JWILL AC TO MU Tn AC ALL PATTERNS
JWITH MO INITIALLY = #  AND LINK = 2

ACORMA,

DZM AGSTRT /START AC 3 21§
nZM MQSTRT /Mn ALWAYS 2'S
CLL CLA=OPR

cLn

LAr ACSTRT /GPT NEXT SET
FAF 200U /Am TO MQ

DAC ACEND

LACQ /Ma TO AC

NAC MEEND

SAD ACSTRT /Ma TO AC SAME AS START?
SKke

JMR 4

LAG ACEND /YEs, TRY AC
aNA /Ar SHAULD BE 9
UM et 7

JMS FRRUR

TYSMD

WDR2

ACSTRY 62pndY

MQRTRT 6@anvY

TYQMN

MOSTRT 644000

ACSTRT 623104

TYCOR

TYLACH

ACEND 402020

MQEND AWORQY

TYINED

A

JMR QuWTToH /Q4ECK FOR REPEAT LOOP
ACNARMAO*2

1S7 acsTRT /T 77777717

JMP ACORMQ#2

JMS SUTCHS

ACNRMQ
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JWILL AC TO MW TO AC ALL PATTERNS

/JWITH Mo = LaST PATTERN AND LINK = ¢

ACLMN, nZM ACSTRT
nZM MASTAT
cLn
LAC RITI?

DAC LKSTRT
ST

LAC ACSTRT
LMQ

DAC ACEND

ALK

DAC LKEND

LACQ

DAC MOFND

SAD ACSTRT
SKpP

JMP AQILMOE
LAC LKEND

SNA

JMP ACLMOE
ILAC ACEND
SAN AGSTRT
JMP  ,#22

ACLMAE, JMS FRROR
TYLMO
HDR3
LKSTRT 720000
ACSTRT 6Q0pin0d
MQSTRY 6ko0bL
TYLLMO
LKSTRT 700120
ACSTRT 600mWY
ACSTRT 6dR0RY
TYCOR
TYLARD
LKEND 70200@
ACENN AVB2M0
MQENN ADBQ@R0
TYINOD
)

LAC MQREND
nAr MNSTRT
JMS SWITOH
ACI MD+HB

187 ACSTRT
JMP AGEMQOe®
JMS SWTCHS
ACLLMA

/SYART AC 018
/Mpn 018

JLINK

/SPrT LINK

/GFT NEXT OCONSTANT

/Ma TO B2's, A@ 1'8 TO MQ
/SAVE Am RESULT

/SAVE LINK RESULT
/GFT M@

/Mn 8 AC AT 8TART?
/Ma ERROR

/LINK=y AT ENn?
/LINK FRROR

/Am END 3 AC START?

/NewW MQ START
/RFPEAT SET?

/T 7777727



/0D0E8 THE MQ COMPLIMENT ALL PATTERNS

cOMPMQ,

DZM ACSTRT

Digital~7-92-M
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LAC ACSTRT /GeT NEXT PATTERN

DAC MQSTRT

LMO 20008

cMe /=MQ
DAC ACEND

LACG /arT MQ
DAC MQEND

CMA //mQ

/AC TO MQ, ACB® TO L
/8AVE Ac RESULT

SAN ACSTRT /=MQ % AC START?

LLAC ACEND

SAD ACSTRT
JMP L e12

JM8 ERROR
TYCMO

WDR2

ACSTRT 6@@p00
MQSTRT 600000
TYCMO

ACENN 402200
MUEND AQ2QARD
”

JMS Sw1TOH
COMPMQ#+1

1S2 ACSTRT
JMP QOMPMQ+1
JMS SWTCHS
COMPMQ

/D0ES AC TO MQ ALL 1'S WITH MQm1t§

ACONEQ,

cLe

NDAC MQSTRT

DAC ACSTRT

cLN 4 /SET MQmt'sg
FAp 20080 /AC 1'S TO Mat1'S
DA ACEND

LACQ

NAr MQEND

CMa

SNa /MQ STAY 1'S
JMP  ,+16

JMS FRROR

TYSMN

HDR2

ACSTRYT

400000

AQQRQRY

MQRTRY

TYSMN

ACEND

AQ2000

40000

MQEND

?

JMS SWITCH

ACONFQ

/AREND = AC 3TARTe
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/DOES ABS GET ABSOLUTE AC
/AND NOT DISTURB LINK=Y OR ©

NzM ACSTRY /START AC 218

LAC RITY? JLINK

DAC LKSTRT

LA LKSTRT

RAR /8T LINK

LAC ACSTRT /GPT AC START

ABS /ARSOLUTE AC

NAC ACEND /SAVE RpSULT
(]

DAC LKEND

SAD LKSTRT /LINK SAME?

SKP /YrS

JMP %4 /ERROR, LINK @WANGED
I.AC ACSTRY

SPA /Am POSITIVE AT START?
OMA /Nm, SHOULD BE PO+ ABS
SAD ACEND /RESULT AC OK?
JMP ,+42 AL

JM8 ERRUR /ABS ERRAR LINK OR AC
TYABS

HDR3

LKSTRT 720009
ACSTRT 602g000
TYABS

LKEND 700020
ACEND 402200
”

JMS QuwlITCH
FAEARS»J

1S? ACSTRTY
SKP

JMP NDSETU
LAC LksTRY
CMA

AND RITY7

DAC { KSTRTY
JMP EAEABS+3

NDSETU, JMS SWTCHS /TrST REPEAT MAJOR
FAEARS
ILAS
AND RITé
SNA
JMP . +4
ILAW B7
TY!
1SZ CHARK
JMP  #4
M8 CRLF
LAC NB1Tg
DAC CHARK
I'AS
AND RITS
SNA /REPEAT AL SET?
JMP NQOPAC /0YeLE SET UP TgsT
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JMP 867076 /0YCGLE sB8T um AND SHWIFT

START
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/EAE ERROR TYPEOUT ROUTINE
/GENERAL PURPOSE
/LINKS TYPTEX AND ALL TYPE CONTENTS

/AC=@ IS END OF TYPEOUT
@ AND POSITIVE IS TYPETEXT
IS CR» LF TYPE CONTENTS

/KC NOT =
/AC = AND
/AC ~ AND
/AC -~ AND
/AC -
/AC - AND
/AC -

ERLOOP,

ERCONT.,

BIT
BIT
BIT
BIT
BIT
BIT

120
1=1
230
2=1
3z
3a%

JMP
LAS
SPA
JMP
JMS
LAC
DAC
JMP

IS TYPE CONTENTS
IS NO ZERO UPPRESS
IS ZERO SUPPRESS
IS ZERO SUPPRESSS
1S ZERO SUPPRESSH

TYDELE
CRLF
' *+3
SAVERR
TYPECN

ERROR

LAC
DAC
I1S#
SZA
JMP
LAS
AND
SNA
HLT
TSF
JMP
JMP
SPA
JMP
TSR
JMP

I ERROR /GET
SAVERR
ERROR
ERCONT

BIT7

1 /WALT FLAG

/CR LF TYPE CONTENTS ERROR

NEXT TYPE CONSTANT
/FOR INDIRECTS

/END OF MESSAGE?
/NO
/GET SWITCHES

/DELETE HALT?
/ERROR HALT

I ERROR /EXIT ERROR ROUT.

TYPECN
ERLOOP

/TYPE TEXT INDICATED?
/NO, TYE CONTENTS



/TYPE CONTENTS ROUTINES

TYPECN,

AND
SNA
JMS
LAC
AND
SNA
JMP
LAC
AND
SZA
JMP
LAC
AND
SZA
JMP
LAC
CLL
RTR

BIT1

CRLF
SAVERR
BIT2

TCALL
SAVERR
BIT3

TCTWO
I SAVERR
11

TCALL
I SAVERR
RTR-0PR

TWORD

1
JMP

TCALL*3

777779

Digital-7-92-M
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/CARRIAGE RETURN INDICATED
/YES

/SUPPRESS ZERO SET?
/NG, TYPE. ALL

/SUPPRESS 4 @'S SET?
/YES

#UPPER 5 CHAR = @
/NO, TYPE ALL

/SPACE 3
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TCALL,

TCTWO,

CRLF,

LAC I SAVERR
TWORD

6

LAW SPACES
TSR

JMP ERLOOP
777708

LAC I SAVERR
AND .-2

SZA

JMP TCALL
LAC I SAVERR
CLL RTR-OPR
RTR

RTR

RAR

TWORD

2

JMP TCALL+3

JMP

LAW CRCODE
TSR

JMP 1 CRLF

/TYPE 6 OCTAL

/0UTPUT 3 SPACES

/FIRST 4 CHARACTERS @

/NO,

TYPE WHOLE WORD

/POSITION LS 2

/70 UPPER 2

/FOR TYPEOUT ROUT

/TYPE UPPER 2 CHAR

/SPACE 3



TYDELE,

MIN5,
MIN6'
CHARK,

SVCHAR,

SEVEN,
TWO48,
TW06D,
SEVSEV,
SEVSIX,
SAVERR:
K18,
SEVNTY,
SEVN4,
FOUR1,
THREE7,
SIXONE,
ONESEV,
SEVONE,
SEVF1V,
THREE,
FOURS,
FOUR4,
FOUR3,
THREES4,
FIVEG,
COMBIT,

LAC I ERROR
IS2 ERROR
SZA

JMP TYDELE
LAS

AND BIT?7
SNA

JMP I ERROR
LAW 51

TY1 .

TSF /WALIT FLAG
JMP -1

JMP 1 ERROR

777773
777772

Nuussuaunus

240
260

77

76

2
777756

252525

/NO,
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/REACHED END OF MESS.
/NO

/RING BELL SET?
EXIT
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/B1T AND NO BIT CONSTANTS

erve, : 400000
BIT1, 2008000
BIT2, 100000
BIT3, 40000
BIiT4, 20000
BITS, 10000
BITG, 4000
BIT7, 2000
BITS, 10089
BITY, 400
BIT18, 200
BIT11, 100
BIT12, 40
BIT13, 20
BIT14, 10
BIT15, 4
BIT16, 2
BIT17, 1
NBITS., 377777
NBIT1, 577777
NBIT2, 677777
NBIT3, 737777
NBIT4, 757777
NBITS, 767777
NBIT6, 773777
NBIT7, 778777
NBITS8., 776777
NBITY, 777377
NBIT18, 777577
NBIT11, 7778677
NBIT12, 777737
NBIT13, 777757
NBIT14, 777767
NBIT15, 777773
NBIT16, 777775
NBIT17, 777776

KALL7, 777777



/MESSAGE CONSTANTS
/ERROR TYPEOUT HEADERS
/AC CONTENTS

HDR1, TEXT 7/
C(AC)

START /

/AC AND MO

HDR2, TEXT 7/
C(AC) C(MQ)

START /

/LINK AC AND MQ

HDRJ3, TEXT /
L C(AC) C(MQ)
START /
/SC AC
HDR4, TEXT /
SC C(AC)
START /
/3 SPACES
SPACE3, TEXT / /
/4 SPACES
SPACES4, TEXT 7/

/
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HDRS,

L C(AC)
TYPATR,
TYCOR,
TYINCO,

CRCODE,
/

TYNRMS,
NORMS 7/

TYINTE,

TEXT /
C(MQ)/
TEXT /PAT/
TEXT /COR/
TEXT /INCO/

TEXT /

TEXT /

TEXT /

NO PROGRAM INTERRUPT/

INDAT,

TEXT /

INTERRUPT DATA ERROR/

TYSTRT,

TEXT /START/



/O0PERATION TYPEOUTS
/EAE NO OPERATION

TYNOP, TEXT /
EAENOP /

/EAE CLA
TYCLA, TEXT /
EAECLA /

/CLEAR MQ
TYCLQ, TEXT 7/
cLae /

/COMPLIMENT Q
TYCMG, TEXT /
cMa /

/0R MQ TO AC
TYRMG, TEXT /
ORMQAC 7/

/ACB TO LINK
TYSLK, TEXT /
ACBTOL /

/0R AC TO MQ
TYSMQ, TEXT 7/
ORACMQ /

/LOAD AC WITH MQ
TYLACQ, TEXT 7/
LACQ /

/LLS
TYLLS, TEXT 7/
LLS /

/LLSS
TYLLSS, TEXT /
LLSS /
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/LRS
TYLRS, TEXT /
LRS /

/RESULT
TYSIMR, TEXT /
RESULT v/

TYLRSS., TEXT /
LRSS /

TYRDSAQ, TEXT /
RANDOM DATA SEQUENCED/
TYRES, TEXT /RESULT/



/LOAD MQ WITH AC

TYLMQ,
LMO

TYABS,
ABS

/CLR SC
Tycsc,
CLR SC

/LACS
TYLACS,
LACS

/SC ERROR

TYSCER,

SC ERROR /

/NORM
TYNGORM,
NORM

/SET SC
TYSSC,
SET SC

/5C+1
TYPLS1.,
SC+1

/ALS MQ TEST

TYALSQ,

ALS MQ TEST/

/ALS
TYALS,
ALS

START

/

/

/

/

/

/

/

/

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT
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10.4.3 Shift Counter and Basic Shift Test

/SHIFT COUNTFER AND
/AC MO SHIFT TEST
JTAPE 3 OF pDp? EAE TEST

/SHIFT COUNTFR TEST

JUT11L 1288 NORMALTZE INSTRUCTION
JNITH Nn SHIPT Tn DATA TEST S.C
/DOES START KEY ALFEAR THE SC

22002/

8CTsTy, LAC SEVSEV
NDAC SCSTRT
LAC RITI /200002 ALREADY NoRMALI1ZEn
MORM =43 /SPT SC To =1 (77
MLT /PRESS START T0 CLR S¢C
LACS /788 TO AC
DAC SCEND
SNA /RrPAD sC=p'S 0 A@g?
JMP .1 /YrS, CONTINUE
JM8 ERROR
TYNSO
WDR4
8CSTRT 74pn00
TYCSEO
TYLACS
SCENP 9402049
)
JMS SWITCH
SCTSTI+6
LAC NB1TYg
DAC OWARK



+/D0ES EAE NOp ALTER THE S8C

DZM SCSTRY
AND KALL?
Eal

1L ACS

DA SCEND
SNA

JMP e 1d

JMe ERROR
TYNOP

MDR4

SCeTRT 740000
TYNOP

TYLAGS

SCEND 742@00
4]

JMS SWITCH
NOPSH

NOPge,

/DOE] SO SET To 76 anD «1 7O 77

8CTn76, LAM SCEND
DAC SCSTRT
LAC BITH1?
DAC MQSTRT
LAC RIT!
DAR ACSTRT
NORM wda3
DAC ACEND
LACS
DAC SCEND
SAn SEVSEV
JMP LD
JM& QCERR
JMge quwiTCH
sCTO076

/DOES S¢ SET To 74 AND +1 TO 75

SCTn74, LA SCEND
NAC SCSTRT
ILAC THREE
DAC MQSTRY
LAC RIT!
NORM w41
DAC ACEND
ILANS
NDAC SCEND
SAD SEVF1ly
JMP . »?2
JM8 SCERR
M8 SWITOH
|CTO74
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/MAKE Ma ONES BEFORE
/NnP"~
/GrT 8¢ To Al

/8n STILL ZERn's

/NORM 04

/SFT S¢ Ta 7641 Tn 77

/8m TO 7441 Tn 75
/SAVE FnR ERROR TYPE
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/D0E8 S0 SET To 79 AND «1 TO 79

8CToa72,

JAILL S0 SET TO 40 AND 9

SCTosa,

JWILL SO SET 70 40 AND +1

SCTna0,

LAC SCEND
DAC SCSTRT
LAC SEVEN
DAC MQSTRT
LAC BIT!
NORM «35
DAC ACEND
LACS

DAC SCEND
SAD SEVONE
JMP ,+2
JMS SCERR
JMS SWITCOH
sCT07¢

LAC SCEND
NDAC SCSTRT
LA® ONESEV
DAC MQSTRT
LAC RITI
NORM =25
DAC ACEND
LLACS

DAC SCEND
SAD SIXONE
JMP 2
JM8 SCERR
JMS SWITCH
sCT04R

LLACY SCFND
DAC SCRTRT
AN THREE?
DAC MQSQTRT
LAr RITH
NORM -»5§
DA ACEND
LACS

NAC SCEND
SAND FOURY
JMP ,#2
JMS SOERR
JME QUITCOH
SCT04u

TO 61

TO 41

/7, SC TO 7@ AND «1 TO 71
/SAVE FnaR ERROR TYPE

/NARM 17

/SFT SC TO 6@ AND +1 TO 6y
/SAVE FnR ERROR TYPE

/ReA

/NARM 37

/2n000 ALREADY NORMALIZED
/SFT S0 TO 4@ AND +1 TO 44

/GeT Sc Tn AC
/SAyE FAR ERROR TYPE
/READ 4¢ FROM S¢ TO AC
/yeS
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JWILL S SET To o AND #»¢ TO ¢

SCTo%a, LAC SCEND
DAC SCSTRT
LAC SEVSEV /NORM 77
DAC MQSTRT
LAC RIT!
NORM +33 /8R TC 0@ +1 v0O 99
DAG ACEND
LACS
DAC SCEND
SAD BRIT!? /8C READ 019
JMP 42 /YeS
JME &CERR
JMS SWITCH
SCTOMD

/WILL Se SET To a1 AND 1 TO B2

SCToay, LAC® SCEND
DAC SCSTRT
LAR SEVSIX /NARM 76
NAr MQSTRT
LAC BIT!
NORM 32 /SeT SC Ta | «1 To 2
NAR ACEND
LACS
NAC SCEND
SAD RIT!4
JMP ,#2
JMS SCERR
JM8 SWITCH
SCTOMY

/Wl Se SET To @#3 AMD +1 TQ 04

sCTonz, LAC SCFND
nAe SCSTRT
LAC SEVN4 /NORN 74
DAR MQSTRT
LAC RITI
NORM +30 /8rT SC To 3 +1 To 4
DAC ACEND
LACS
NAC SCEND -
SAD RITIS /8m TO AC =47
JMP L +2 /YrS
JMS SCERR
JMS SWITOHW
scToRy
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/W1l 8C SET To 27 AND «f TO 1@

8CTo27,

/NI Sg SET To 17 AND +¢ TO 20

sCTo17,

/JWILL 8¢ SET TO 37 AND +1 TO 40

sCT037,

LAC SCEND
DAC SCSTRT
LAC SEVNTY
DAC MOSTART
LAC BITH
NORM «+24
DAC ACEND
LACS

DAC SCEND
SAD BITI14
JMP  ,+2
JM8 SCERR
JMS SWITCH
sCr007

LAC SCEND
DAC SCSTRT
LAC SIXTY
NAC MQSTRT
LAC BITH
NORM +14
DAC SCEND
LACS

DAC SCEND
SAD RITI3
JMP  ,#+2
JMS SCERR
JMS SWITCH
SCTO017

LAC SCEND
LAC SCSTRT
LAC RITI?2
DAC MQgTRT
LAC BITI
NORM =4
NDAC ACEND
LACS

NDAC SCEND
SAD RITI2
JMP L 42
JMS SCFRR
JMS SWITCH
SCTOx7

/NARM 70

/8eT 8C To 7 +1 To 10

/Ye8

/8C T0 AC = 107

/NORM 62

/88 TO 1741 To 20

/Yr8

/80 TO AC = 20?7

/NORM 40

/SPT SC TO 37 +1 10 4p

/YeS

/80 To aC = 4027



JWILL SC SET To 77 AND +4

SCTnh?7,

LAC
DAC
LAC
DAC
LAC

|CEND
SCSTRT
SEVSEY
MOSTRT
RITI

NORM =44

DAC

LACS

NAC
SNA
JMP
M8
JMS8

ACEND
SCEND
2

SCERR
SWITOH

SCT077

JMP

NOPSC

TO 00
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/NaRM @

/SrT SC TO 77 AND +y TO @
/GFT SC Ta AC

/8 TO AC = 2p17
/YrS
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SCERR, JMP
| AC MQOSTRT /GPT S OF NORM
CMA
AND SEVYSEYy /8HOULD SET 8¢ TO
NAM MOEND
TAD RIT1?
ANDN SEVSEVY /Sn SHoulLn «1 TO
NAN LKEND
JMS ERRUR /TYPE OUT
TYSCFER /S~ ERROR
SCFRR ALARMD /ERROR ADDRESS
WDR4
SCSTRY 740000 /S AT START
aPACF 3
ACSTRT 6000 /Am AT STARTY
TYNORM
MOSTRT 740400 /S~ PORTION QF NORM
TYSSNH
MOQFNN 74CR0K /SuouLn SgT Se¢ TO
TYPLSY
| KEND 740024 /Sm SHOULD +! TO
TYrOR
TYLACS
SCEND 740000 /Sm TO AC EQUALED
TYINCO
SPACF3
ACEND 400000 /An AFTER NORM
o
JMP 1 SCERR

/00ES EAF NOP ALTER SC =2 77

NOP8MY, LA SEVSEV
NAC SCSTRT
| AR RITH
NORM =43 /8eT S Tn 77
AND KALL?Y /MAKE Ma TO ONEs BEFORE
FAF 77 /NAP SHOUILD NoT AI TER 8C
1 ACS /GrT SC Tn AC
DAR SCEND
SAD SCSTRY /788 TO AC = 792
MP W12
M8 FRROR
TYNOR
HDR4
SCSTRT 74p000
TYNOP
SCSTRT 742040
TY_ACS
SCEND 742200
7
JMS SWITCH
NOPSHY
JM8 SWTCHS
8CTO76
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/8HIeT TESTS
JALE = ACCUMULATOR LEFT SHIFT
/D0ES ALS AC ® ¢S AL TER THE AC?

ALS?ER, NZM ACSTRT
nZM MOSTRT
NZM LKSTRT
NDZM ROSTRT
cLe 1900 /C) EAR AC = MO ANn L INK
oLL
ALS
DAC ACEND
ALK
DAC LKEND
ILACS
DAC SCEND
I.AC ACEND
SNA
SKP
JM8 ALRERR
JMS SWiTCH
ALSZFR+4

/D0ES A'S B! AC = a'S 0K

ALSo1, | AC RIT17 /ALS 21
NACc SCSTRT
DZM ACSTRT ' /7An 88 To 8TART
nNZM MQSTRT /Mn O'S
NZM LKSTRT /LINK 18 ZERO
cLn
EAF 1000
oLL
ALS o1 /8WIFT AC LEFT ¢
DAC ACEND
GLK
DAC LKEND /LINK FoR TYPEOUTS
LACS
NAC SCEND /8C FOR TYPEOUTS
LLAC ACEND
SNA
SKP
JM8 ALSERR
LA MORTRT
L.MQ
JME SWITCH
ALSDI+6
LAC MQSTRT
8Z2A
JMP  ,eB
cLe
DAC MQSTRT /2ND PASS MQ 1 's
EAE 4
JMP ALSO1es
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/LIN® TO AC 7
/B1T =3 2 L=8,

ALS| nK,

JDOES ALS ALTER THF L INK = 1

LNKALS,

KALS™1,

R1T

NZM
NZM
nzw
rLn
LAC
RAR
I_AC
ALS
nAr
LK
nAn

| ACS

NAC
| AC
RAL
TAD
QAN
SKP
JMS
JMR

= L=y, BIT = { L = 2, BIT = ¢ L = |

ACSTRT
MERTRT
| KSTRT

LkQTRT
ACRTRY
21
AGCEND
LLKEND

SCEND
ACSTRT

LxkSTRT
ACEND

ALRERR
AWlITCH

ALSLANK#*S

LAC
187
INA
JMPE
nZM
1.AC
1S?
SNA
JMP

nzm
nimM
nzM
ILAC
NAC
cLe
LAC
RAR
LLAC
ALS
NAC

LACS

DAC
BLK
DAC
SAD
SKP
JM8
JMS

LKRTRT
LKRTRT

ALSLNK+3
LKSTRT
ACSTRT
ACRTRY

ALSLMK*3

MOSTRTY
ACSTRT
LKSTRYT
RIT!7

SCSTRT

LKSTRT
AGSTRT
n1
ACEND
QCFNN

LKEND
LkstRYT

ALSERR
SWITCH

LNKALS»5

LAC

LKSTRT

OR 2

/START AC ©'S

/LINK START @

/LiNK =2 @ OR ¢

/2ND PASS Ls

/38D AMD 4TH PASS AC3y

/MA ALWAYS = g

/START ACa®

/LINK START 2

/8n = o

JLINK s 1 O R o

/Am s 7 OR 400007
/SAVE Am RESULT
/SAyE S RESULT

/LINK SAME AS STRT?
AL
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1S7 LKSTRT
SNA
JMP LLNKALS+5 /2ND AND 4TH PAS | = |
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| AC AQSTRT

| AC RITU

SAN ACSTRAT
JMP (44

nZM LkSTRT
DAC ACQTRT
JMP LANKALS+5

/DOES ALS ALTER THF MU

ALSVQTQ

nz1 MOKTRT
nZM ACSTRT
NZIM LKSTRT
LAFM 31T17
nar sCceTRT
LA LkSTRT
RAR

LAM MOQTRY
LMA

| AC ACSTRY
ALS My

NAM ACEND
(LK

NAC LKEND
|LARS

DAr SCEND
LACQ

DAC MNEND
SANn MQSTRT
JMp . +14  SYES
JMS FRROR
TYALSO

HDR3

LKSTRT 7000008
ACSTRY 64000Y
MESTRT

TYALS

ILKEND 700000
ACEND pldARY
MOFND sdRYAD
o

JM& SWITCH
ALSMNTH5

/AC 2 Al READY = |

/3RD AND 4TH PASS
/hnzdpap@p

/14T PASSES Mn = n'S

/A1S @1 PIACE
/Lal OR @

/MA = 'S OR ('S
/AR 3 a'S OR ('S

/Mn SAME a8 START?



Lan
157
SN A
JMP
nZM
AT
CMA
NAC
SZA
JMP
LAC
OMa
naArf
874
JMP
IMS
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48 TRT
I KQTRT /EVERY OTHER pASS L = 4
ALeMOT+S
I.KSTRT
ACSTRY

/NEXT PASS | = 2

/Am=0's, 'S, 2'S, 1'S

ACSTRT

ALSMRT+5
MUGTRT /Mn = a'S 4 PprggEg 1'S 4 PASSES
MO]TRT

/MAaSTRT BACK T0O ?189
ALSMAT &S /Nm, TEST M1 = 1'8

SWTCHS

ALRZER

IWTLY

Age GO To LLINK PRARPERLY

/IMMEDTIATELY FOLLOWING AN ALS LEFT SWIFT

/8=2,0=1,1=@2,1~=1

IGN]HF, nZM LKSTRT /LK T0 & FIRST
nzm MoaTRT /T0 COMPARE [ INK ONLY
|LAC RITY
naC ACRTRYT /FIRST ACp3t GOES To @
LAC RITH7
NDAC 8CSTRT /SHIFT=¢ @gPLACE
LAC LKSTRT
RAR /MAKE L_=START
ILAC ACSTRY
ALS 7 /Am@=1 GOES To # nR 3 ¢ GoES 7O ¢
FAF PQALS /GET SIGN OF AC
DAC ACEND /SAVE FnaR TYPEOUTS
6BLK
NAC LKERND /SAVE FaR TYPEOUTS
gAn MOSTRT /LepORRECT RESULT
JMP NSNERR /YES
JMg FRROR
TYALS
SCSTRT 74n000
TYSLK
HOR3

LKSTRT 70¢niow
ACSTRT 6¢gnub
TYALS
TYSLK
LKFNR 709000
ACEND aURA0Y
TYRES

]

NSNERR, JM&

QWITOH /END SCnPE LOOP

QEMSHF #6

LAC
187
SNA
JMP
nZM
LAC
8SAD

LKSTRT
LKSTRY

SGNSHF+6
LKSTRT
RIT!
ACSTRT

/TW1S PASS L3y

/TESTED SIGN={
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Mp
DAC
187
JMp

HSaALS
ACSTRT
MOSTRY
QENSHF «6

/YEs



/WILL ALS SHIFT o
/18T PASS BIT 2ND

HSALS,

HSALSL,

HSALSE,

NIM
LAC
DAC
nNZM
JM8
LAC
NAC
LAC
DAC
LAC
DAC
LAFR
RAR
LLAC
LMn
LAR
ALS
DAC
ALK
DAR
LARS
DAC
SZA
JMP
LAR
SAN
LAC
SAD
JMP
M8
Jms
HSAL
LAE
CMA
DAR
187
18?7
182
182
\‘MP
182
LAC
nMA
NAC
SP2
JMP
JMs
HSAL
JMP
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To 18 PLACES?
PASS NN BIT

MOSTRT
BITI?
ACSTRT
LKSTRT
SIMALS
KiA

10
KALS®Y
HSALSE
RITI?
|CSTRT
LKSTRY

MQQTRT /Ma ALTERNATES
/FaOM 1'S T0 a'S

ACQTRTY

2 /1 TO 18 pLACES

ACEND

LKEND

QCEND
/8m GO TO ZERn?
Y
LKEND
LKSTRT /WAS LINK ALTERED
ACEND
1 SALSRP /ReSULT OF SHIFT 0K?
0*2
ALSERR
SwiTeH
8L
MQSTRT
/EVEN PASSES MQ &= 777797
MNSTRY
HSALSE /INAREMENT COUNT
SALSRP /AnVANCE RESULT PAINTER
SasTRY /FnR TYPEAUTS Sc+y
10 /SHIFT 18 TIiMES?
HSALBL
LKSTRT /NA BIT PABS | = ¢

ACSTRT
/2nD PASS AC 8TRTR777776
ACRTRT
/MADE 2 PABSES?
HeALB+4 /NA, SWIFT NO BIT
SWTCHS
)
LLSTSH
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/ALS INSTRUCTION
/COMMON FRROR TYREDUT

ALSERR,

JMP .,
JMR FRR
TYALS
SCSTRT
ALSERR
HDRS
|.KSTRT
ACSTRY
MOSTRT
TYPATR
| KEND B
ACEND A
TYRES
TYLARS
SCENR 7
n

JMP T A

OR

740706
4093000

Supaby
6RpNUL
6upaLd
gupaw
braaw
44900

LSERR

/SIMULATE ALe OPERATION

/8TnoES SHIFTS t Tn 18 py ACES

siMals,

SALSRP,
RESULT,

RESULT*22/

JMP
ILAW RFS
NDAC 47
DAC 15
TAD RIT
NDAC SAL
LAC %R
NAC 16
LAC LKS
RAR

I.LAC ACS
RAL

DAC T
187 16
LAC LKS
RAR

LAC T
RAL

DAC T
187 16
JMP =4
JMP 1 8
7}

@

/RESERVE

ULT-!

17
SRp
TRT
TRT
7
TRT
5

7

IMALS

/SFT RESULT POINTFR TO START

17 SHIFT LOCAnAENS



ENDSHF,

COMMA,
START

LAS
AND
SNA
JMP
LAW
TY
182
JMP
JMS
LAC
DAC
LAS
AND
SNaA
JMP
JMP
254

BITé

. *h
15

CHARK
Y
CRLF
NBITY6
CHARK

BITS

8cT076
RANSHF
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/CaMMA AT END»
/NA

/CyCLE BOTH TgSTS
/Nn, STAY IN suiFT TEST
/RPPEAT FROM SETUP TESY
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/LLS AND LRSS RASIn TESTS

/TAPF 4 OF EAE Pnepy TgsT

/LONR LEFT SWIFT

/LLS 1 ALL ZERN'

LLsTtey, nZM
nZM
nZm
| AC
DAC
cLn
cLA
LLS
DAC
ALK
nAC

I.LACS

DAC

ILACQ

DAC
SNA
LAC
SNA
LAC
SNa
LAC
SNA
JMP
JMS
JMS

[
ACRTRT
MOSTRT
LKQTRT
A1IT1?
SCSTRT
CLL=0PR
/B
ACEND
LKEND
SCEND
MOEND
ACEND
LKEND
SCEND

o *2

LLSERR
SWITCH

LLSTS 15

/START SCOPE | 00OP
/CIR A AND LINK

/Mn STILL 218
/Am STILL 2'S9
/UINK STILL 21827
/St GO TO ZERH?
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¢/DOES LINK GA TO MQ17? ON AN (LS
J0=p" (e, D=1, 1=1

LLSTS?, pZM MQSTRT
nZm ACSTRY
nZM LKSTRT
| AC BIT17 /L8 29
nAG SCSTRT
LAC MQ8TRTY /2 PASSES = @ START SCOPE LOOP
L M0 /2 PASSES = | (MQt7)
LAC LKsTRT
RAR /Lwl EVERY 2Npn pASS
ILAC ACSTRT /An ALWAYS = ¢
LLS &1
DAC ACEND /SAVE RESULTS
BLK
DAC LKEND
LACS
DAC SCEND
LACQ
DAC MQEND
LA® LKSTRT
RAR
|.AC MQSTRT
RAL
§AD MQEND
SKP
JM8 LLSERR
JM8 SWITCH /END SCaPE LOOP
LL8TR245
LAC LxSTRT
1S7 LKSTRT
SNA /28D OR 4TH PASS?
JMP 1LLSTS245
DZM LLKSTRT /NeXT PASS L = @
LAC MQSTRT
1S? MQSTRT
SNA /MADE WITW MQy7mi9
JMP LLBTS245
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/DOES LINK NOT GO TO AC1? ON AN LLS

/00es M2 GO Ton AC17 ON AN LLS

LLSaACT, DZM ACSTRT
DZM MQSTRT
NnZM LKSTRT
LLAC BIT17
DAC SCSTRT
LAC MQSTRT
LMQ
LAM LKSTRY
RAR
1 AC ACSTRT
LLS 7t
DAC ACEND
aL¥
DAC LKEND
LACS
DAC SCEND
LACQ
DAC MBEND
SAD LKSTRT
SKp
JMP  ,*7
LAC MQSTRT
RAL
ILAC ACSTRT
RAL
QAD ACEND
SKp
JM8 LLSERR
JMS SWITCH
LLSANT#5
LAO LKSTRT
1S7? LLKSTRT
SNA
JMP LLSACT+5
DZM LKSTRT
| AC ACSTRT
1S7 ACSTRT
SNA
JMP ILLSACT+5
DZM™ ACSTRT
LAC RITO
SAD MQSTRT
JMP L, e3
pAf MQSTRT
JMP LILSACT+5
JM8 SWTCHS
LL8TS!

/START SCOPE LOOP

/LeB» V) B2 1
/An=@, B, 1, 1

/SAVE S¢ FOR TYPEOUT

/MQ FOR TYPEOUT
/LYNK TO MQ179
/YrS, 0K
/Mn ERROR

/ACp SHAULD BE = MQo

/LaBst,0, 1,8, 1, B, |

/AmD = @y By 45 V, B By ta |

/TeSTED Mo2 = 9
/YeS

/Mad = B, 4 PASSES
/at, 4 PASSES
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/WILI EAGCH BT OF THE MQ SHIFT To THe NEXT
/1=0% AND B=7 LEFT

LLSTS3, LAC BITI? /START MQ 17 TO MQ (6
DAC MOSTRTY
pAC SCSTRT
DZM LKSTRT
pZM ACSTRT
LAC MQSTRT /START 8COPE LOoP
LMO
CLA CLL=0PR /Am AND L ALWAYS 8'S
LLS o1
DAC ACEND
aLK
DAC LKEND /FOR TYRPEQUTS
LAES
DAC SCEND /FOR TYRPEOUTS
LACQ
DAC MQEND
LAC MOSTRT
RAL
SAD MQEND
SKP
JMP L 48
LAC ACSTRT
RAL
8AD ACEND
AQTUMP Y
A% JUMS LLSERR

Y@r JMS SWITCH /END SCoPE

LN [LeTs345
LAC MOSTRT /SrT UP NEXT M0 B1T
cLl. RAL=OPR
DAC MGSTRT
SNL /TeSTED Mp®2 =
JMP LLSTSE345
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/JWILL EacH BYT OF THE MO SHIFT To THe NEXT
/1=1% Bmy, 10 LEFT

LLSTS4, LAC NBITI7 /START 779776
DAC MQSTRT
OMA
DAC SCSTRT /L1 S B4
DA Lk8TRT /LINK ALWAYS u 1
oLe
DAC ACSTRT /hm 3 'S ALL
LAC MOSTRT /8TART 8COPE LOOP
MO
STL GLA~OPR
LLS a1
DAC ACEND
BLx
DAC LKEND /L, FOR TYPEOUT
LACS
DAC SCEND /8C POR TYPEOUT
LACQ
DAC MQEND
LLAC MOSTRT /SIMULATE LLS
STL /Tn GET
RAL /CAMPARE BONSTANT
SAD MQEND /MQ SHIPT OK?
SKP /YrS
JMP a8
LAC ACSTRT
RAL
§AD ACEND /AC SHIFT OK?
JMP 82
JMS LLSERR
JMS swWiTowW /ENn SCoPE
LLSTS4+7
8STL
LAC MGSTRT
RAL
DAC MOSTRT
sSZL /TESTED MO = g2
JMP LLSTS44+7
JM8 SWTCHS
LLSTS3
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JWILL MO AC QMIFT A 1 BIT 1 TO 44 PLACES
giyses LLE &8 NED

LLSTSS, DZM ACSTR? /AC 8TART ZEROS
LAC BITI?
DAC &CSTRT /786 INCREMENTED Tn 44
DAc MQSTRT /mm START BIT 17 = 4
DAC LKSTRT
DAC MQCOMK
NZM ACCOMK
LAC KLILSS1
DAC LLSSEX /RPSET SHIFT 0 1
LLSSL1, LAC MQEOMK
CLL RAL=OPR
NAC MQEOOMK
LAC ACQOMK
RAL
NAC ACCOMK
LAC MQSTRT /START SCOPE LOOP
ILMQ
8TL GLA=OPR
LLSSEX, LLSS o /Sn % 4 Tn 44
DAC ACEND
LACS
DAC SCEND
ALK
DAC LKEND
LACQ
DAL MQEND
SAD MQCOMK
SKP
JMP 44
LAC ACCOMK
SAD ACEND
SKP
JMR +6
LAC LKEND
aNA /LINK GO Y0 o
LA SCEND
SNA /8¢ END = @
JMP L #2
JMQ LLSSER /END SCOPE LOOP
JM8 SWITCH
LLSSEX~=3
1§87 LLSSEX
157 808TRT
LAC SCSTRT
XOR FOURS
SZA
JMP LLSSL1
JMS SWTCHS
LLSTS5
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JWILL MQ AC eMIFT

LLSTSs, nZM™
LAG
DAC
CMA
DAR
DAC
cLe
DAC
NAC
LAR
DAR

LLSsL2, LAC
sSTL
RAL
nAR
LAC
RAL
DA
LAC
.MQ
cLL

A NO BIT

LKSTRT
RIT!1?
SCSTRT

MQRTRT
MQrOMK

ACSTRT
ACCOMK
KLLSSH
LL8SX?2
MaeOMK

MarOMK
AcCOMK

ACCOMK
MOSTRT

CLC=0PRR

LLS8X2, LLSS @1

DAC

LACS

DAC
GLK
DAPR

LACQ

DAC
SAD
SKp
JMp
LAM
SAD
SKP
JMP
LA®
SAD
SKp
JMP
LAG
SNA
SKp
JMS
JMR

ACEND
SCEND
LKEND

MQEND
MQAOMK

Y
ACOOMK
ACEND

Y
LKEND
BIT!7

J+4
SCEND

I.LLSSER
SWITCH

LLESX2=3

182
187
LAC
¥0R
SZ4a
JMP
JMS

LLSSX?
SCSTRT
SoSTRT
FOURS

LLSSL?2
SWTCHS

LLSTSe

JMP

LRSTS!

TO 44 P) ACES

/FARM AC

/AND MQ
/CAMPARE @ONSTANTS

/8ET UP SHIFT START SCOPE L0OP
/Srm| TO 44 P ACES

/GEr SC FOR TEST 4
/LINK SWOULD BE |

/MA SHIFT 0K?

/AC SHIFT OK?

/LINK SET TO 17

/8~ GO TO 07

/ANRVANGE TO NpXT SHIFT

/8HIFTED 44 PLACES?

/RPPEAT SEROUENCE SET?
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/COMMON ERROR TYPENUT LLS

LLSERR, JMP
JMS ERROR
TYLLS
SCSTRT 740000
LLSERR 400000
HDR5
LKSTRT 500000
ACSTRT 620000
MGSTRT 62p000
TYPATR
LKEND 300900
ACEND 600200
MQEND 400000
TYRES
TYLACS
SCEND 742000
0

JMP 1 LLSERR
KLLESY, LLSS @1 /Ta SET Up LONGB LFFT SHIFTS

/COMMON ERROR TYPEOUT
/LL8 SIGNED

LLSSFR, JMP
JM8 ERROR
TYLLSS
SCSTRT 7400200
LLSSER 40Q0p000
HDR5
LKSTRT 5d0000
ACSTRT 602000
MQSTRT 620000
TYPATR
SPACE4
ACCOMK 62p@00
MQCOMK 6UpAVD
TYCOR
LKFEND 502000
ACEND 400090
MQEND 620000
TYINCO
TYLACS
SCEND 740000
?
JMP 1 LLSSER
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/LONG RIGHT QHIFT

/LRS 01
LLRSTSY,

AC,

MA@ AND | = @18

DZM AQSTRT
nZM MQSTRT
NZM LKSTRT
LAC RIT17
DAC S8CSTRTY
cLa

CLA CLL=0PR
LLRS 71

DAC ACEND
ALK

DAC LKFND
LACS

DAC SCEND
ILACQ

DAC MQEND
SNA

LAC ACEND
SNA

LAC SCEND
SNA

LAC LKEND
SNA

SKpP

JMS LRSERR
JMS SWITCH
LR8TS14+5

/8eT INITYAL GONDITIONS

/8TART SCOPE | 00OF

/Mn SHOULD BE
/Aa=B9

/8mn GO TO 27
/LINK STILL 29

/END SCoPE



/00ES LINK Gn TO AC 4 ON AN LRS
/0m2" 1aB,

LRSTS2,

0n1‘ "’q

nzmM MQASTRY
nZM ACSTRT
DZM LKSTRT
LAM® RITI?
nAc ScSTRT
LAC LKSTRT
RAR

cLe

LAC ACSTRT
LRS 71

DAC ACEND
LACQ

DA MQEND
LACS

DAC SCEND
]

DAC LKEND
SAD LKSTRT
SKP

JMP ,+12
LAC MQEND
SZA

AMP %7
LAC LKSTRT
RAR

LAC ACSTRT
RAR

SAD ACEND
SKP

JMS |LRSERR
JAMS SWITCH
| RSTS2+5
LA LKSTRT
1S? LKSTRT
SNA

JMP |LRS8TS82+5
DZM ILKSTRT
LAC RITO
8AD ACSTRT
JMP 3
DAC ACSTRY
JMP LRSTS8245
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/START 8CoPE LOOP

/8ET UP COMPLETE
/SAVE RFSULTS

/LINK SWOULD NOT CHANGE

/END SCnPE
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/DOES ACY7 Gn TO MA@ ON AN LRS

/0"'0: 15%0

LRSTSZ,

Bel, AND {={

DZM | KSTRT
nZM MRSTRT
DZM ACSTRT
LAC RITI?
DAC SCSTRT
cLL

LAC MQSTRT
LMQ

(AR ACSTRT
L.RS o1

DAC ACEND
LK

DAC LKEND
L ACS

DAC SCEND
| ACG

DAC MQEND
LAC ACSTRT
RAR

ILAC MUSTRT
RAR

SAD MQEND
|KP

JMP L +3
LAC ACFEND
SZA

JMP L +4
LAC LKEND
SNA

SKP

JMS | RSERR
JMS sSwrToH
I RST83*5
I.AC ACSTRT
1S7 ACSTRY
SNA

JMP LRSTS345
LAC RITU
nzZM ACSTRT
SAD MASTRT
JMP  ,+3
DAr MQSTRT
JMP LLRSTS3I#5

/LINK ALWAYS o

/8HIFT oF |

/8rT MO

/GPNERATE MQ
/CAMPARE
/CANSTANT

/AC{7? To MQ2 OKe

/Am GO TO 2%



/DOES AC17 NOT GO

LRSTS

DZIM
DZ™M
DZM
| AC
DAC
eLn
LAC
RAR
ILAC
I RS
DAC

LACS

DAC

ILACQ

NAC
ALK
DAC
SAD
SKP
JMS
JMs
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To LINK ON AN LRS

LKSTRT
ACSTRT
MOSTRT
RITI?

SCSTRT

LKSTRT
ACSTRT
K
ACEND
SCEND
MQEND

LKEND
LKSTRT

LLRSERR
SWITCH

ILR8T84#+5

LAR
18?7
SNA
JMP
nM
I AC
18?7
SNA
JMP
JMS

LKSTRT
LKSTRT

ILR§TS445B
LKSTRT
ACSTRT
ACSTRT

LRSTS4+5
SWTCHS

I.LRSTS1

/M ALWAYS ZERD
/SHIFT OF |

/SPT LINK INITIAL @ OR 1
/Anmy OR ¢

/WAS LINK ALTERED

/TeSTED Lut?
/Nn

/TeSTED Ag 17a)
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AWTIt A3 MR SHIFT

LRSTSH, nz
N7ZM
nz
AR
DAL
| A
nAC
nan
LAC
aLl.
nac
LA
RAR
NAC

LRST=L, LAC
e
rLL
ILAC
LRS
DAC
BLK
DAQ

LACS

NAC

LACG

NnAC
SAD
SKP
JMP
LAC
SAD
QKP
JMR
M8

& 1 RIT EACH POSITtON RIGHT

L K]TRYT
MpRTRY
MnUMK
MYT1?
ecalrT
RITW
ACSTRT
ACOUMK
ACPOMK
RAR=NPR
ACHUMK
MonOMK

MErOMK
MARTRTY

ACSTRT
o1

ACEND
LKFND
QCEND

MQEND
MOrOMK

o*4
ACBOMK
ACEND

_LRRERR
SwITOH

LRSTsL

I AC
cLL
DAC
LAC
RAR
DAC
SNL
JMP
JMS

ACQTRY
RAR=OPR
ACSTRT
MQSTRT

MOSTRT

LRGTB| =6
SWTCHS

| R§TSB

/GPNERATE OOMPARE
/CANSTANTS

/Mn SHIFT OK?

/AC SHWIFT OK?



/JWTLI. ACeMO SQHIFT a4 NO BIT

/RIGHT FROM FACH BIT

LRSTS6,

LRSTAL,

LAC
NAC
nae
LAC
DAM
nAC
nLe
DA
narn
LAC
STI
RAR
NAM
ILAC
RAR
nAr
LAC
LMN
8Ti.
LAP
LRe
DAM

LACS

DAC
LK
DAR

LAMQ

NAM
8AD
SKp
JMP
LA
SAD
SKp
JMS
JMs

ITI?
SCSTRT
LKSTRT
NBTTo
AQSTRT
ACcOMK

MQSTRY
MQrOMK
ACOQOMK

ACOOMK
MACOMK
MO CcOMK

MQSTRY

ACSTRT
7"
ACENN

SCFEND
LKEND

MAOEND
MU COMK

Y
ACCOMK
ACEND

ILRSERR
SWITOH

LRSTaL

LAC
STH
RAR
DAC
lLAC
RAR
DAC
8Z1.
JMP
JMe

ACSTRT

ACSTRT
MOSTRT

MORTRT

LRETALw?

SWTCHS

LRSTSs
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{ POSIT!IOM

/377777

/GPNERATE NEXT

/8rT OF
/Am MQ COMPARE
/CANSTANTS

/SFT UP LRS

/FOR TYREQUTS
/FOR TYPEOUTS

/Mn SHIFT OK?

/AC SHIFT OK?

/SWIFTED TILL MOi730
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JNILL AQ MQ aMIFT A ¢ BIT
/RIGHT Th 44 PLARES

LRSTS7Y,

LRST7L,

LRST7E,

NZM
NZM
LAC
NAC
lLAG
DAC
DAM
nZM
LAG
nAC
LAC
rLL
DAC
LAR
RAR
NAC
LAC
LMQ
oLl
LAC
LRS
DAC
GLK
DAC

LACS

DAC

LACQ

DAC
SAD
SKP
JMP
LAC
SAD
SKP
JMS
JMS

MOSTRTY
LKSTRT
RITI?
sC8TRT
BITV
ACeTRT
AccOMK
MarOMKk
LRETAEL+4
LRRT?E
ACOMK
RAR=OPR
ACCOMK
MOCOMK

MOrOMK
MOSTRT

ACSTRT
AN
ACEND,

LKEND
SCEND

MQEND
MR OMK

Y
ACECOMK
ACEND

LLRSERY
SWITCH

ILRST7E=4

182
152
LAG
SAD
SKP
JMP
JMS

ILRST7E
SnSTRTY
FOURS

SCQTRTY

LRST7L
SWTCHS

LRSTS?

/L.aS B¢
/FAR EXECUTE

/GPNERATE AC/MQ
/COMPARE CONSTANTS

/8eT Up LRS

/1 TO 44 pLACES

/Mn SHIFT OK?

/AC END Ok?

/INCREMENT SHWIFT cOUNT
/FAR TYPEQUTS

/SHIFTED 44 P ACES?
/YrS8



/JNTLL AG MO SHIFT A NO BIT RIGHT

/1 Tn 44 PLARES

LRSTSR, cLe
NDAC MOSTRT
DAC MQCOMK
LAC NBIT®
DAC ACSTRT
DA ACCOMK
LAC RITI?
NAC SCSTRT
DAL LkgTRT
LAC® LRRT6L+4
DAR LLRSTAE
LRSTAL, LAC ACROMK
STL
RAR
DAC ACOOMK
LAR MQMUMK
RAR
DA MOAOMK
LAC MRSTRY
LMQ
LAC ACSTRT
STL
.RSTRE, LRS o4
NAC ACEND
nLK
DAC LKEND
LACS
NAC QCEND
LACQ
DAC MQGEND
SAD MQAOMK
SKP
JMP e+ 4
LAC ACOOMK
SAD ACEND
SKP
JMS LRSERY
JMS SWITCH
LRSTRE=4
1S? LRSTAE
1S7 SCSTRT
I_LAC FOURS
SAD SCSTRT
sSKp
JMP LRSTAL
JM8 SWTCHS
L.RSTS8
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/MQ START = 18
/AC START BIT Qe

/LRs o1
/FnR EXECUTE
/GENERATE

/NPXT
/CAMPARE GONBTANTS

/8¢T UP LRS

/1 TO 44 BLACES

/nn SHIFT 0K?

/AC SHIPFT OK®

/ANVANCE gHIFT
/CAUNT

'SWIFTED 44 P ACES
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/WLl MQ SHIPT LFFT o
JEVERY CNMRINATION OF RITS

LLSSFQ, nZM MOSTRT /A AND MO WILL
nZM AQSTRT /A WAYS Bp =
A RITI17
nar 8CSTRT /SHIFT IS ALWAYS 4
nzm |.kelRT
LAR MOSTRT
FAF 20200
RAI
NAC ACCOUMK /AC SHOULD
nAC MOOOMK /sMQ
LA MOSTRT
LMD
LLSS @1
NAM ACEND
| ACS
NAC SCEND
ALk
NAC LKEND
| ACQ
NAC MUEND /Mn AND
SAN ACFAND /7Ar SHIFT OK
SKP
JMS LLLSSER
JMS SWITCH
LLSSPFGU+5
1S7 ACSTRY
NOP
1S? MUSTRT
JMP LLSSEQ«S
M8 SWTCHS
LLSSFRQ



/WILL MQ SWIFT RIGHT 1 EVERY

/COMRINATION OF RITS

LRSSFQ,

DZM ACSTRT
nZM MQASTRTY

1.LAC RITH?
pDAc SCSTRT
LLAC ACSTRT
AND RITI17?
DAC LLKSTRY
RAR

LLAM MOSTRT
RAR

DAC MQEOMK
DA ACROMK
RAL

LMQ

LRS 214

DAC ACEND
LACS

NAC SCEND
sLK

DAC LKEND
LACQ

NAC MQFND
SAD ACEND
SKP

JMS LRSER{
JMS ey1TCH
LRSSFEQ+4
187 ACSTRY
NOP

182 MOSTRT

JMP _LRSSEN+4

JMS8 SWTCHS
.RSSEQ
JMP ENDSHF
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7Af AND Mg
/A WAYS =

/AI'WAYS SHIFT OF ¢

/LINK a AQ (7

+80 THAT AC ullL = MQ

/7AC AND MQ
/8Su0ULD BE =

/A8 AND MQ R ¢ 0K

/Al L COMBINATIONS
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/LRS 0OMMON rRROR TYPEOUT

/SHIFT OF
LRSERR,

1

\]MP L]

JMS FRROR

TYl RS

SCSTRT 7427200
|LRSERR 4up0auvy
MDR5

LKSTRT 520000
ACSTRT 64ppl
MOSTRT 64p0@RY
TYPATR

LKEND sQ@apag
ACENDN ABKWBRY
MAENN A0RQAY
TYRES

TYLANS

SCENND 242270
)

JMP 1 | HRERR



/LRS COMMON FRROP TYPEOUT
/SHIFTS AF MnRF THaAN

LRSERY,

ACCOMK,
MUCOMK,
SCCOMK .,

SIART

JMP

1

M8 FRAOR

TY| RS

SCSTRTY
| RSERY
WhRS

| KQTRY
ACSTRT
MGRTRT
TYPATR

SPACFa

ACCOMy
MQOMK
TYLOR

742049
4Ap2Q0

5¢anue
6ANAVY
6un00

64pndl
6ApnYY

I KEND 820p300
ACEND AUQARY
MAFND A02020

TYINED

TYI ACS

SCEND 742070
0

JMP 1 I _RSER!
]

4

m
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10.4.4 Random Data, Normalize, and Interrupt Test

/TAPFE 8

/RANPOM NATA SWIFTS
/NORMAILL12E TrST
/INTFRRUPT TrST

5009/
LAC NBITHA
DAC CHARK /8ET PAGS K TO «3

/START RANDOM DATA SHIFTS
/LEFT @ TO 44 PLACFS

RANSHF, LAC NRITS
DA PASSK
JME RANGEMN
DAr MNSTRT
JMS RANGEN /GPNERATE AC 8TARY
DAC SHFBUF
LAW SHFBUF
DAC 14
TAD RITI7?
NAC 11
LLAC MOSTRT
LMO
DAC ! 10
ILAC SKFBUF
NAC ACRTRY
LLSS @1
DAL 1 10
LACG
DAC 1 U

SETLI S, LAG T 11
187 11
LS a9
DAC T 10
LACQ
DAC 1 1@
LAW SHFBUF«111
SAD 1@ /SHIFTED 44 PLACEa?
SKP
JMP SgTLLS
6Lk
DAC LKSTAT
DZM SCSTRT
LAM KLILSS
DAC LRANEX
LAW SHFBUF=!
nAC 1@



LRANLP,

LRANEX,

RLSTAY,

LA T 19
DAr ACOOMK
1AC T 10
NAC MOCOMK
LA MGRTRT
1.Mn

LA LKSTRT
RAR

ILAC ACSTRT
LLSS

DAC -ACEND
BLx

NAC LKEND
LACS

NDAR QCEND
LACQ

DA MOEND
QAN MQrUMK
QKR

IMP 4
LAr ACCOMK
QAN ACEND
SKP

JMe | LSSER
JMR SWITCH
LRANLP+4
187 LRANEYX
1S7 Q08TRY
LAr FDOURS
SAD 8CSTRT
SKp

JMP LrRaNLP
JMR SWTCHS
RANSHE+6
1S? PASSK
JMP RANSHFE+2
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/D TO 44 PLACES

/Mn = PREDICTED?

/AC END = PREDICTED?

/SHIFTED 44 PLACES?
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JRANDOM NATA RIGHT @ TO 44 PLACES
RANRIT, LAC NBITS
DA PASSK
JMa RANGEN /GPNERATE MQ gTARTY
DAr MQOSQTRT
JMG RANGEN /GPNERATE ACSTRT
NAC ACQTRY
LAW SHFBUFe1
DAL 19
DAC 11
LAC ACSTRY
DAC T 10
LA MGSTRT
DAC 1 10
LMQ
oLL
SETLRS, LAG T 1t '
1S7 14 /GPNERATE AC MQ
LRe my
DA 1 1@ /CAMPARE CONSTANTS
LACQ
DAC T 10
ILAW SHFBUF+111
SAN 19
SKP
JMP SETLRS
LA WKLPS
NDAR RRANEX
NZM LKaTRT
nZM SrSTRT
LAW SHFBUF =1
DAC 10
RRANI.P, LAC 1 1@
DAr ACROMK
AR T 10
nAC MQACOMK
LAC MQSTRT
LMA
LAC ACSTRTY
oLL
RRANEYX, LRS n /6 TO 44 PLACES
DAC ACFEND
GLK
NAC |LKEND
LACS
NDArR SCEND
LACQ
NnAC MQEND
SAD MQOOMK
SKP
JMP  ,+4
LAC ACCOMK
SAD ACEND
SKP
JM8 LRSER1
JMS SWITCOH
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RRANEX =4
1SZ RRANEX
187 SCSTRT
LA FOURS
SAD Sc8TRT
SKpP
JMP RRANLP
JM8 SWTCHS
RANRIT#6
RRSTAY, 1S7 PASSK
JMP RANKITS#Z
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/RANNOM NATA SEQUENCFED

RANSEQ, |.AC NRITS
DAC PASSK
JMS RANGEN
nAR ACSTRT
FAF 21000 /GEr AC SIGN CLR AC
ALK
DAC SVSIGN
RTR
NAR SVYSIGN#!
JMS RANGEN
AND NETIT17 /MAKE MQ17=ACH
TAD SvSIGN
DAL MQSTRT
LA NBTT$7?
NAM SyMASK
LAC NBITH
DAM SVYMASK#+!
nZM SCSTRT
nZM LKSTRT

RANSQR, LAC MQSTRT /SrQUENCE 2
LMQ
cLL
LA" ACSTRT
LLSS
LRS »

LLSS 2

LRS 1

JMS SENCOM
JMS SwITCH
RANSN®

JMS NXTSEnR
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/SEQUENEE
/RIGHT 2, L4, R4, L2

52 ZRANROY LAC MGSTRTY /SPQUENCE | RP, L4s R4, L2
cL”
ILMQ /8T UP
LAC ACSTRT
LRSS 2
LLSS 4
LRS 4
LLSS 2
JMS SEQCOM /CaMPARE RESULTS
JM8 SWITCH
RANSO
JMS NXTSEQ

/LEFY 3, RIGHT 6, ILEFT &6, RIGHT 3
/SEQUENEF 2
RANSQ2, LAC MQSTRT
I.MQ
cLL
LAC ACSTRT
LLSS ¥
ILRS &
LLSS &
LLRS X%
JMS SENCOM
JMS SWITCH
RANSQ2
JMS NXTSEQ
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/SEQUENCE 3
LEFT 8,

/RIGHT 4,

RANSNI,

/SEQUENCE 4

RANSNAG,

LLAC MQRSTRY
cLi

LLMO

LAC ACKRTRY
LRSS 4
LLSS o
LRS 1@
..LSS 4

JMS SEQCOM
JMS SwiTCH
RANSNJ

JMS NXTSED

LA MOSTRT
cLL

ILMO

LAC ACSTRT
LLSS 5

ILLR] 2
LLSS 12
LRS %

JMS SENCOM
JMS SWITCH
RANSN4

JMS NXTSEQ

RIGHT 8,

LEFT 4

LEFT %, RIGHT 12, LEFT 7o,

RIGWT B



/SEQUENEF 5

RANSNS,

/SEQUENCE &

RANSNS,

RIGHMT 6,

LFFY

LAC MQSTRT
LMQ

CLL

|.LAC ACSTRT
I.LR8S 6
1.L8S 14
LRS 14
LLSS 6

JMS SEQCOM
JMS SWITCH
RANSQOS
JMS NXTSEQ

LAC MQSTRT
L MQ

cLL

| AC ACSTRTY
LSS 7

LRS 16
LLSS 14
LRS 7

JMS SEQCOM
JMS SWITOH
RANSNG

JMS NXTSEQ

7 RIGHT

14,

LEFT 12, RIGHT 12, LEFPT 6

LEPT (4, RIGHT 7
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/SEQUENGE 7 RIGHT 8, LEFT 16, RIGHT 16, LEPT &

RANSQ7Y, LAC MQSTRT
.MQ ,
LAC ACSTRT
cLL
LRSS 17
LLSS 20
LRS 22
LL8S 1p
JMS SEQCOM
JMS SWITCH
RANSQ7?

JMS NYTSEQ

/SEQUENEE 8 LEFT 9, RIGWT 18, LEFT T8, RIGHT 9

RANgOS, LAC MQSTRY
LLMOQ
LAC ACSTRT
cLL
LLSS 11
LR 22
LLLSS 22
LRS 11
JM8 SEQCOM
JMS SWITCH
RANSQSR
18?7 pPASSK
JMP RANSEQ+2
JMS SWTCHS
RANSEQ
JMP NRML2FE



/SET AC SIGN INTO

/AND MQ BITS

NXT8EQ,

SVS1GN,

SVMASK,

JMP
LAC
eLL
DAC
LAC
cLL
DAC
LAC
STL
RAL
DAC
AND
TAD
DAC
LAC
STL
RAR
DAC
AND
TAD
DAC
187
JMP

[ IR R o |

NEXT AC

SVSIAN
RAL=OPR
svVsSIGN
SVSIGN+1
RAR=OPR
SVSIGN+!
SVMASK

SYMASK
MQSTRTY
SVSIGN

MOSTRT

SVMASKs 1

SYMASK+1
ACSTRT
SVSIGN#1
AC]TRYT
SaSTART
I NXTSEQ
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/T FILL MO

/CiR Mo BIT
/MAKE MQ = AC o

/CiR AC B1T
/MAKE ACX = Ap @

/IMDICATE NEXT SEQUENCE
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/RANDOM DATA SEQUENCED
/COMMON COMPARE AND ERROR TYPE

SEQeonm, JMP
DAC ACEND
aLK
DAC I.KEND
LACS
NDAC SCEND
LACQ
DAC MQEND
SAD MQSTRT /Mn SAME A8 START
SKP
JMP  ,+3 /ERROR MQ
LAC SCEND
SZA
JMP 4 /ERROR SC
LAC ACSTRT
SAD ACEND
SKP
JMP 48 /ERROR AC
FAE 21000 /GET AC SIGN CLR AC
ALK
SAD LKEND /LINK END = AC SIGN9®
JMP 1 SEQCOM /AL O = EXIy
JMS FRROR
TYRDSQ
SPACE3
SCSTRY 742000
SEACOM 423200
HDR5
LKSTRT 5080000
ACSTRT 602p000
MOSTRT 600000
TYSTRT
LKEND 302090
ACEND 4002000
MQEND A@3@n0
TYRES
TYLACS
SCEND 742000

4]
JMP 1 sEGCOM /ERROR EXI!T
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/RANDOM NUMBER GENERATOR

/18 RB1T

RANGEN, JMP
LAG RANNO
GLL RAR~OPR
sZL
XOR RITO
XOR RANNO®1
ADD RANNO#1
DAC RANNO
JMP 1 RANGEN

RANNO, 736425
338671

PASSK, ?

KLRS" LRS

KLLSS, LLSS

SHFRUF, ]

SHFRUF+112/

/NORMALIZE TeST
/DOES NORMS gET aC 20 = 9 TO L

NRML?7E, nZM MOSTRT
DZM scgTRT
LA BITI
DAC AGSTRY
NZM LKSTRTY
LAR LKSTRT /8TART SCOPE | 00P
RAR
cLo
LAC ACSTRT
NORMS =44 /8C = 2
DAC ACEND
LACQ
DAG MQEND /SAVE RESULTS
LABS
DAC SCEND
GLK
nZM socOMK
DAC LKEND
SZa /Ae SIGN 18 0
JM8 NORMSE
JMS SWITCH /END SaOPr LOnP
NRMLTE+5
LAC LKSTRT
1S? LKSTRT
SNA
JMP NRMLZ2E#S
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/D0ES NORMS nkT ACp=y ToO L

NRML71,

oLe

DAC MQQTRT

DZM SCSTRTY

nzZm LKSTRT

cLen

DAC ACSTRT

LA LKeTRT /START SCOPE (OOF
RAR

LAC ACSTRT

oL 4 /8eT Mo = (18
NORMS M=44

DAC ACEND

LACQ

DAC MQEND

LLACS

DAC SCEND

6LK

NZM 8CCOMK

NDAC LKEND

SNA

JMS NORMSE

JMS SWITCH /END ScOPg LOoP
NRMLZ1+6

LAO LKSTRY

187 LKSTRT

SNA

JMP NRMLZ{46
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/WILL NORM STOP SHIFT WITH
/AC o AND AC | UNEQUAL?

NRML?Q;

nZM MQSTRY
DZM LKSTRT
LAC SEVSEV
DA sCrOMK
LAC RITH
DAC ACSTRT
LAC BITI?
DAC SCSTRT
LAC MQSTRT
LMO

oLl

LAC ACSTRT
NORM =43
DAC ACEND
LACQ

DAC MQEND
aLK

DAC LKEND
LACS

NAC SCEND
SAnD SEVSEV
SKP

JMS NORMER
JM8 SWITCH
NRML72+10
LAC ACSTRT
CMA

DAC ACSTRT
LAC MQSTRT
CMA

DAC MGSTRT
SZA

g1, 10

/8TART SCOPE . 00P

/8rT Up COMPLETE
/80 ® ¢

/SAVE RESULTS

/8a B <%

/END SCOPE LOoP

JMP NRMLZ2410
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/DOE8 NOARM NNT STOP SHIFT
/0N AC 2 = ARY 20, 11,

NRM{ 23, NDZM MOSTRT
DZM LKSTRT
LAC BIT16 / NORMA| I2E 8C = 2
DAc SCSTRT
LAC SEVSEV
DAC SCCOMK
LAC AIT2
DAC ACSTRT
LAC MQSTRY /8YART SCOPE |.00P
LMO
oLL
LA® ACSTRTY /CAMPLETE SpT UP
NORMS =42 /780 » 2
DAC ACEND
LACS
DAC. SCEND /SAVE REBULTS
6LK
DAC LKEND
LACQ
NAC MQEND
SPA
CMA /M = ALL 018 OR ALL 18
8ZA
JMP L *8 /ERARQR IN MQ
LAC ACEND
SPA /A NEQATIVE?
CMA /MAKE POSITIVE
SAD RITH /Am NORMAL 128 CORRECT?
SKP
JMP ,+4 /Ae IN ERROR
ILAC SCEND
SAD SEVSEyY /86 % =17
sSKP
JMS NORMSE
JMS SWITCH /EwD SCOPE LOoP
NRMLZE+6
LAC ACSTRT
CMA
DAC ACSTRT
LAC MOSTRT
CMA
nDAC MQSTRT
SZA
JMP NRMLZ3412
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/WILL NORMAL?YZF NORMALIZE A POSITIVE

/NUMBER WITH A { FROM AC BIT { TO M1 17 WITW 80udd4 AT START
/AND A NEGATYVE NUMBER WITH A8 IN Am BIT |

/70 mMQ (7

NRML24, NZM MQSTRT
DZM LKSTRT
LAC FOUR4
DAC SCS8TRT
LAC BITI
DAC ACSTRT
LAC THREE#4
DAC SCCOMK /76 COMPARE 8p
LAC MQSTRT /8080PE LOAP START
LME
cLL
LAC ACSTRT /8pT Up COMPLETE
NORMS /808 = 44
DAC ACEND
LACQ
DAC MQEND /8AVE RESULTS
aLx
DAC LKEND
LACS
DAC SCEND
SAD SCOOMK
SKP
JMP 48 /80, CRROR
LAC ACEND
SPA
CMA
SAD BITH
sKp
JMP 8
LAC MQEND
SPA
CMA
8SZA
JM8 NORMER
JMS SWITCHW
NRMLZ4»10
LAC MOSTRT
LMO
oLL
LAC ACSTRT
1S? SCOOMK
LRSS
DAC ACSTRT
LACQ
DAGC MQOSTRT
SAD ACSTR?Y /Ac AND MO = gt8 pR ('8
sKP /EnD | PASS
JMP NRMLZ24410
8ZA /DANE ALL 18 YETe
JMP NRML2ZS /YeS
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ILAC
DAC
eLe
DAC
Jmp

NBITH
ACSTRY

MGSTRT
NRMLZ4#6

/2Np SERIES
/NFGATIVE NUMBERS
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JWILL A GOMPi EMENT B!T PATTERN NORMAi 12E
/MO w 252525 AND 525252 AC = @'S OR 7'S

NRM| 78,

DZM ACSTRT
I AC COMBIT
DAC MOSTRT
LAC FOUR4
DAC SCSTRT
DZM ILKSTRT
I Ae MQSTRT
L MO

oL

LAC ACSTRT
NORMS

DAC ACEND
LACS

DAC SCEND
BLK

DAC I_LKEND
LACQ

DAC MQEND
SPA

CMA

SZA

JMP 4
LAC ACEND
§AD MOSTRT
SKe

JMP , +4
LAC FIVES
DAC SCCOMK
SAD SCEND
SKP

JMS NORMSE
JMS SWITOHW
NRML7584+6
cLe

DAC ACSTRT
LAC MQQTRTYT
CMA

DAC MOSTRT
sPA

JMP NRMLZ54+6

JMS SKTCHS
NRMLZE
JMP INTEST

/292528 PATTERN

/SAOPE LOOP S8TART

/ACEND sHOULD
/s MQSTRT
/An ERROR
/780 INDICATE gMIFrT 18

/EnND SrOPE LOOP

/TrST REPEAT SEQUENCE
/Gn TO INTERRUPT TEST
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/NORMAL12E ERROR TYPEOUTS

NORMFR,

JMP

JMS ERROR
TYNORM

SCSTRT 740000
NORMER 4000020
HDR5

LKSTRT 500000
ACSTRT 62p000
MQSTRT 60ap00
TYPATR

LKEND 800070
ACEND a@n0ad
MQEND 400000
TYRES

TYLACS

SCCOMK 740000
TYCOR

TYLACS

SCENN 740000
TYRES

2
JMP 1 NORMER

/NORMALIZE StGNED ERROR TYPEOUTS

NORMSE,

JMP

JM8 ERROR
TYNRMS

SCSTRT 74000892
NORMSF 400000
MDR5

LKSTRT 5@pa0e
ACSTRT 64a000
MQSTRT 62p00Q0Q
TYPATR

LKEND m200200
ACEND a00@Q0
MQFND AQCQPOY
TYRES

TYLACS

SCOOMK 740000
TYCOR

TYLARS

SCEND 740p00
TYRES

2

JMP I NORMSE

/ERROR ADDRESS
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/TEST PROGRAM INTERRUPT
JAFTER EAE OPERATINNS

INTEST, TSP

SKP

JMP L +4

LAW @

TLS

TSP R

JMP =

LA (JMP INTSH

nAﬂgi

10N

FAE €

10F

JMS FRROR

TYINTE

TYNOP

t.n5) 400000

1}

INTSRY, TSF
JMP o
JMS SWITCH
INTESTa11
LAC RITI?
DAC MOSTRT
DZM ARSTRT
DZM LKSTRT
LAC FOURJ

6306 —

WDA&:«S?GQJFT i ah’;‘e.
LAG: CUMP TSR

DAC o
INTS2L, LAC MQSTRT
LMO
cLA CLL=OPR
10N
LLS 43
»»g@h‘é,}@ “';e kb PR
JMS ERROR
TYINTE
6>3}/TYLLS
SCSTRT 740000
t.m6) 400007
2
JMP INTS2E

Pigital=7=92-/
Page:303

/PRINTER FLAGS
INB Sdhon

By ﬁ?n

/TYPE NMAL 54
/IWELT kﬂ'ﬂﬂﬁﬂﬁ?‘uﬂ

At

% &y

/LAAD 1w3ﬁw&nz

Il Ts AN SABES
70 ERROR- 27501

/PREPAﬁE'§©a4k£s

,,,,,

f
/E!EOUTEriu ;2
/8SWOULD NOT 9!5 HERE

*uhTd
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INTS2,

INTS2E,

START

DAC ACEND
LACS

DAC SCEND
LACQ

DAC MQEND
SZA

JMP L +4

LLAC ACEND
QAD RITO

SKP

JMP [ +4

LAC SCEND
SNA

JMP TINTS2F
JMS ERROR
INDAT

TYLLS

SCSTRT 740000
HDR5

LKSTRT 500000
ACSTRT 609000
MOSTAT 603000
TYPATR
LKSTRT 508000
ACEND 800000
MQENN 400000
TYLACS '
SCEND 740200
”

TSP

JMP ."

JMS SWITCH
INTS2L

JMS SWTCHS
INTEST

LAS

AND BIT6

SNA

JMP  ,+4

LAW (3

TY

1S? CHARK
JMB 4

JMS EeRLF

LA NBITIS
DAC CHARK
LAS

AND RITS

SNA

JMP RANSHF
JMP NOPAC

/SAVE RESULTS

/Ma SHIFT O0K?
/A SHIRT OK?

/8C Go v0 027

/WAlT IN GASE OF
/ERROR TYPEROUT

/TyPE AT END sET?

/0vyCLE ALL TEaTS
/sT?
/NA, STAY IN RANDOMS
/8TART SET UM Tp8T



-

\ 1/0 TRAF TRST

26 tape in vis RIM start.

1/0 TRAP switch o & one.

¢ 2 continue,

ram will B at final HIT wirth 505080 in the accuwmulator.

#ny other K4S arve illegal and the program listirg pro-

- _vided, should e congalied.

8.

Fhue

\\
After final HLT set ACSC L. This will allow tne pro-
gram to xun esntinucasly.

- .

program may ke rastarted al location 10lg.



