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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)

Equipmont

00020-00027
00030

00031

00032

00033

00034

00035

00036

00037
00040-00057
00060-00077
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 hailt

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 ’
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 initial condition of registers pertinent to the failure

(4) The expec'=d 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(ACQ)
START
C(AC) CMQ)
START
L C(AC) CcCMQ)
START
SC C(AC)
START
L C(AQ) C(MQ)

4.5.2 Error Typeout Mnemonics
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Mnemonic

EAENOP
EAECLA
cLQ
cMQ
ORMQAC

ACOTOL
ORACMQ

LACQ
LLS
LLSS
LRS
LRSS
LMQ
ABS
CLR A sC
LACS
NORM
NORMS
ALS
PAT
COR
INCO

Error Typeout Examples

DescriEtion

EAE instruction with no other operation specified.
EAE. Clear the accumulator.

Clear the MQ register.

Complement the MQ register.

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

Set AC bit 0 into the link.

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

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

Long left shift.

Long left shift signed.

Long right shift.

Long right shift signed.

Clear the MQ, then AC 1's to the MQ.
Complement the AC if it is negative.

Clear the step counter (START).

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

Normalize signed.

Accumulator left shift.

Pattern being tested.

Results expected from the operation being tested.

Erroneous results of the operation.

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: AC to MQ to AC Failures

Example Explanation
000526 JMS ERROR is at 00525
ORACMQ . Operation is AC 1's to MQ
C(AC) C(AQ) Header
START 000000 000000 Initial register states

ORACMQ 000000 000000 COR Expected results

LACQ 000000 040000 INCO The contents of the AC after ORACMQ
and the contents of the MQ as indicated
by a LACQ instruction

000526
ORACMQ

C(AC) C(MQ)
START 005000 000000
ORACMQ 000000 005000 COR
LACQ 000000 004000 INCO

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

Example Explanation
002530 | JMS ERROR is at 02527
SC ERROR One of the SC tests failed
002262 " JMS SCERR is at 02261

SC C(AQ) Header

START 00 200000 Initial register status
NORM 01 Instruction used to set the SC
SET SC 76 NORM 01 should set the SC to 76
SC+1 77 COR SC should increment to 77
LACS 67 INCO 200000 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
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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 or toa 1
Press CONTINUE

In the Random Data Tests, switch 4 a 1 causes the same pair of random numbers to be repeat-
edly shifted 0 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 set-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 0 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 ar 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
SCTO40
SCTO40
SCTO00
SCTOO01
SCTO03
SCTO07

(1)
()
3

(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 to 10
(Is "high count" generated?)



Test Mnemonic

SCTO17
SCTO37
SCTO77
NOPSC1
ALSZER
ALSO1
ALSLNK
LNKALS

ALSMQT
HSALS

LLSTS1
LLSTS2
LLSACT (1)

LLSTS3
LLSTS4

LLSTSS
LLSTS6

LRSTS1
LRSTS2
LRSTS3
LRSTS4
LRSTSS

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 0'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 generated 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.
RANSQ1 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

RANSQS

RANSQ6

RANSQ7

RANSQS

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 left signed

Bits O to 4 of AC =bits 13 to 17 of MQ.
Sequence is:

Left 5 signed

Right 10

Left 10 signed

Right 5

Bits 0 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 0 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 9 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
Will NORM "stop shift" with ACO # ACI

ACO=1, AC1 =0, or ACO=0, AC1 =0

Digital-7-92-M
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Test Mnemonic Operation(s) Tested
NRMLZ3 Does NORM NOT "stop shift" with ACO = AC1,
AC1 =0, or ACO=0, AC1 =0 or until SC=77
NRMLZ4 Will NORMS normalize the alternate pattern of
1 and 0 bits for each bit position of the AC and MQ.
NRMLZ5 Will complement bit patterns normalize
INTEST (1) Will the teleprinter flag cause an interrupt after
an EAE NOP
(2) Will the teleprinter flag cause an interrupt after
an LLS 43, places
8
(3) Does the interrupt not occur until the LLS is complete
7. METHODS (Not Applicable)
8. FORMAT (Not Applicable)
9. EXECUTION TIME (Not Applicable)
10. PROGRAM
10.1 Core Map (Mone)
10.2 Dimension List (None)

10.3 Macro, Parameter, and Variable Lists (None)



10.4
10.4.1

ACCOMK
ACEND
ACLMQ
ACLMQE
ACONEQ
ACORMQ
ACSTRT
ALSERR
ALSLNK
ALSMOT
ALSZER
ALSD1
BITO
BITY
BIT10
8IT11
BITL2
BITL3
BIT14
BITLS
BIT16
BITL?
BIT2
BIT3
BIT4
BITS
BITS
BIT?
BITS
BITY
CHARK
COMBIT
COMMA
COMPMQ
CRCODE
CRLF
DCPCNT
DCPDIG
DCPNUM
DCPTAB
EAEABS
EAECAC
EAECLQ

Program Listing
Symbol Table

4700

34
607
638
722
544
30
3175
2663
2760
2604
2626
1227
1230
1244
1242
1243
1244
1245
1246
1247
1250
1231
1232
1233
1234
1235
1236
1237
12490
1170
1226
3387
666
1373
1145
6436
6435
6437
1635
754
146
164

EAERMQ
EAESLK
ENDSHF
ERCONT
ERLOOP
ERROR
EXT
FIVE®S
FOUR1
FOUR3
FOUR4
FOURS
HOR1
HOR2
HDR3
HDR4
HDRS
HSALS
HSALSE
HSALSL
INDAT
INTEST
INTSY
INTS2
INTS2E
INTS2L
KALL?
KALSO1
KLLSS
KLLsS1
KLRS
Ki8
LKEND
LKSTRT
LLSACT
LLSERR
LLSSEQ
LLSSER
LLSSEX
LLSSL1
LLSSL2
LLSSX2
LLS8TS1

102
436
3267
1870
1034
1043
520000
1225
1212
1223
1222
1221
1274
1305
1321
1336
1355
3114
3134
3127
1410
6272
6314
6346
6403
6330
1273
2732
5537
3767
5536
12086
36
32
3406
3745
4827
3770
3617
36086
3671
3703
3310
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LLSTS2
LLSTS3
LLSTS4
LLSTSS
LLETS6
LNKALS
LRANEX
LRANLP
LRSERR
LRSER1
LRSSEQ
LRSTS1
LRSTS2
LRSTS3
LRSTS4
LRSTSS
LRSTS6
LRSTS?
LRSTSS8
LRSTBL
LRST6L
LRST7E
LRST7L
LRSTBE
LRSTAL
MINS
MING
MQCOMK
MQEND
MQ@STRT
MQATAC
MTATAB
NBITS
NBITH
NBIT10
NBIT11
NBIT12
NBIT13
NBIT14
NBIT15
NBIT16
NBIT1?7
NBIT2
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NBIT3
NBITH
NBITS
NBITS
NBIT?
NB1TS8
NBITS
NCT
NDSETU
NIOT
NOPAC
NOPAC1
NOPLK1
NOPLNK
NOPMQ
NOPMQ1
NOPSC
NOPSC1
NORMER
NORMSE
NRMLZE
NRMLZ1
NRMLZ2
NRMLZ3
NRMLz4
NRMLz5
NSNERR
NXTSEQ
ocL
ocs
ocu
ONESEV
oTyY
PASSK
QONEAC
RANGEN
RANNO
"RANRIT
RANSEQ
RANSHF
RANSQ@
RANSQ1
RANSQ2
RANSQ3
RANSQ4
RANSQ5
RANSQ6
RANSQ?
RANSGS
RESULT
RLSTAY
RL&
RRANEX

1254
1255
1286
12857
1260
1261
1262
20833
1021
2043
125

241

582

343

266

314

2225
2555
6216
6244
5652
5704
5737
6029
6054
6143
3877
5447
2846
2047
2045
1215
2007
5535
410

5522
5533
5112
5214
5002
5237
5253
5267
5303
5317
5333
5347
5363
5377
3245
5110
2026
5161

RRANLP
RRSTAY
SALSRP
SAVERR
SCCOMK
SCEND
SCERR
SCSTRT
ScToee
SCT0P1
SCT003
ScToe?
SCT017
SCT037
SCT040
SCT06@
ScTo7e
SCT074
SCTo76
Scto77
SCTST1
SEQCOM
SETLLS
SETLRS
SETUP
SEVEN
SEVF1vV
SEVNTY
SEVN4
SEVONE
SEVSEV
SEVSIX
SGNSHF
SHFBUF
SIMALS
SIXONE
SIXTY
SPACE3
SPACE4
SVCHAR
SVMASK
SVSIGN
SWITCH
SWTCHS
TAB
TBC
TCALL
TCR
TCRRRR
TCRSSS
TCTWO
TOIGIT
TDIGT1

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
1359
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
TWORDZ
TWo49
TWO60
TYABS
TYALS
TYALSQ
TYCLA
rveLQ
TycMe
TYCOR
Tyesc
TYDELE
TYINCO
TYINTE
TYLACQ
TYLACS
TYLLS
TYLLSS
TYLMQ
TYLRS
TYLRSS
TYNOP
TYNORM
TYNRMS
TYPATR
TYPECN
TYPLS1
TYRDSQ
TYRES
TYRMQ
TYSCER
TYSIMR
TYSLK
TYSMO
TYSSC
TYSTRTY
TYT
Ty1
TY1A
Ty1B8B8B
Ty2
TY3

6432
6434
6431
1220
1224
1213
101746
101729
101773
2003
10
101627
101572
1201
1202
1525
1566
1561
1426
1432
1436
1367
1531
1151
1371
1400
1456
1535
1462
1466
1521
1472
1502
1422
1545

1374

1365
1074
1555
1586
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
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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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SCT003
SCToB7?
SCTO17
SCT037
SCTO077
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
LRSTS1
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
3703
3745
3767
3779
4016
4059

LRSTS3
LR5TS4
LRSTSS
LRSTSL
LRSTS6
LRST6L
LRSTS?
LRST7L
LRST7E
LRSTS8
LRSTSL
LRSTBE
LLSSEQ
LRSSEQ
LRSERR
LRSER1
ACCOMK
MQCOMK
SCCOMK
RANSHF
SETLLS
LRANLP
LRANEX
RLSTAY
RANRIT
SETLRS
RRANLP
RRANEX
RRSTAY
RANSEQ
RANSQO
RANSQ1

RANSQ2
RANSQ3
RANSQ4
RANSG5
RANSG6
RANSQ?7
RANSQS8
NXTSEQ

4122
4175
4236
4254
4313
4333
4373
4405
4417
4450
4463
4476
4527
4566
4630
4652
4700
4701
4702
5002
5025
5046
5857
5110
5112
5131
5151
5161
5212
5214
5237
5253
5267
5303
5317
5333
5347
5363
5377
5417

SVSIGN
SVMASK
SEQCOM
RANGEN
RANNO
PASSK
KLRS
KLLSS
SHFBUF
NRMLZE
NRMLZ1
NRMLZ2
NRMLZ3
NRMLZ4
NRML 25
NORMER
NORMSE
INTEST
INTS1
INTS2L
INTS2
INTS2E
TEMY1
TEM
TBC
TEMY
DCPDIG
DCPCNT
DCPNUM
TWORDZ
TWORD
Tyq
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
191643
191673
181703
101720
101730
101730
181746
101755
181773
520000



10.4.2

sEAE SET UP DragNoasTIC

/START

EAE Set-Up Test

AT 10»
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/PROCESSOR MALTS AT ¢901 WITH MQmy'§
/0R START AT 1p2

/8Wa
YAT'K
/8W2
/SW3
/SWa
/8uWs
/8uWs

DELETF ERROR TYPEOUTS

MALT AFTER EACH
REPEAT LAST EAE
HALT AFTER EACH
REPEAT EACH EAE
a=REPFAT SET UP

EAE OPERATION

ORPERATION

EAE SEQUENCE

SEQUENCE

TEST OR SCA AnD SHIFT TESTS

1=0YCIE SET UP AND SC AND SHIPT TEST

/CAL SUBROUTINE

20/
20
LLAC 20
DAC @
LAC ,=+4
DAC 2@
LAC 2
WL T
28
/AC, Mo,
30/
ACSTRY, L
MUSTRT, ]
LKSTRT, ”
SCSYRT, )
ACEND, "]
MQEND, o
LKEND, A
SCEND, ?

/2mn IN CASE CalL !
/GeT ADDRESS
/SAVE

/RPSTORE 20

/Hi T DISPLAY
/Wil CAL IF @ONTINUE

LINK AND g¢ For TYPEOUTS
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JROUTINES THAT TEST REPEAT AND STOP
/STOP AFTER MINOR LOOP (SW1) AND REPPAT MINOR LOOP (Sw2)

SWITER, JMP ,
LAS
AND BIT!
SNA /MINOR LOOP HaALT?
JMP L3 /Nn
LAC I swWiTeH
HLT
LAG I SWITCH
NDAC ,+7
187 SWITCH
LAS
AND RIT2
SZa /RPPEAT LOOP?
JMP 1, +2 /YEs
JMP 1 SWITAH /CANTINUE IN SEQUENCE
0

/STOP AFTER MAJOR LONP (SW3) AND REPFAT MAJOR LOOP (Swé)
SWTaHS, JMP

LAS

AND RIT3

SNA /MAJOR LOOP MALT?

JMP L +3 /N

LAR T SWTCHS

WLT

LA 1 SWTCHS

DAC SWTCHS~1

1S? SWTCHS

LAQ

AND RITS4

SNA /RPPEAT MAJOR LOOP?
JMP 1 QWTEHS /eANTINUE

JMP 1 eWTAMS~{ /RPPEAT LOOP
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/DOES EAE = nR THE MQ TO AC READ @'S

/MQ SHOULD BF 7ERO FROM QTART KEY

10@/
SETur,

EAERMQ,

/DOES EAE NOP

NOPAR,

eMa
HLT

CLA 4000

nAC MQSTRT
DAC ACSTRT
EAF 2

NDAC ACEND

SNA

JMP s+t

JMS ERROR
TYRMO

HDR2

ACSTRY 60an0Y
MRSTRT 62@00Y
TYRMN

ACEND 642000
)

JMS SWwITCH
FAFRMQ

LAC NBTT16
DAC CHARK

CLFAR THE AC?

cLm 4000

DAC ACSTRTY
AND KALL?
FAE

DAC ACEND
cCMA

SNA

JMP 410

JM8 FRROR
TYNOP

HOR1

ACSTRT 600000
TYNOP

ACEND 4000070
o

JMS SWITCH
NOPAC

/C1 EAR LINK

/08 MQ 1'S TO AC

/SET ENN TEST K

/¢ EAR LINK
/A® AT START
/MAKE MBm(#8 BEFORE

/An AT END

/Am ALTERED
/NA

/TyPE CONTENTS OF
/TYPE TEXTY
/TyPE CONTENTS OF

/RPPEAT SET
/.n0P TO HWERE
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/00ES EAEZ ANn CLR AC BIT CLR THE AC?

EAECAC, CLO 4200 /81 EAR LINK
CAER 1000 /840ULD CLEAR AC
DAC ACEND
SNA
JMP L e100
JMS ERROR
TYCLA
HWDR1
ACSTRT 609000
TYCLA
ACEND 6R200QR0
]

JMS SWITCH
EAECAC

/D0gs CLO CLFPAR THE MQ

EAECLQ, CLC 4000
DAC MQSTRT
EAE 4 /8T MQ To 1's
CLA
DAC ACSTRT
cLo /CLEAR THE MQ
DAC ACEND
CLA
FAE 2 /0n MQ 1's TO AC
DAC MQEND
SNA /RpAD 98 BACK?
JMP ,+12
JMS ERROR
TYCL®
WDR2
ACSTRT 60pR00
MQSTRT 62pp00
TYCLD
ACEND 400000
MQEND 600200V
2}
JMS SWITCH /RPPEAT SET
EAFCLO /START 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



Digital-7-92-M
Page 28

/00ES EAE NOP WITH MOB1¢S ALTER THE w™Q

NOPMO,

/DOES NOP WITH Ar=1'S ALTER MQ

NOPMNY,

CLA 4p0¥

cLN 4

AND KAILL?
FAE

DAC ACEND
CLA

EAE 2

DAC MQEND
CMA

SNA

JMP 412

JMS ERROUR
TYNOP

HDR2

ACSTRY 680p0l
MQSTRT 622000
TYNOP

ACEND 4020920
MUEND &07R00
o

JMS SWwITCH
NOPMN

CLA 4Q00@

NAC MQSTRT
cLo

rLe

DAC ACSTRT
AND KALL7

FAF

DAC ACEND
LACG

DAC MREND

SNA

MR+ 2

JMQ FRROR
TYNOP

HDR2

ACSTRT 64p0m00
MQSTRT 6V0RRAVY
TYNOP

ACEND 4s23R0
MQEND AUAQRW
"
JUMS QWITCH
MNOPMAY

/8pT MO To '8

/NAP

/MAKE MB TQ (»S BEFORE

/Mn STILL 1189

/NAP

/MAKE MR TO 18 BEFORE

/GeT MO To AC

/ANY

1'S IN Mo



/D0E8 NOP ALTER THE LINK

/AC 218 MQ 0:8,

NOPLNK,

/D0ES MQ TO aC AL

OONEACQ

cLe
DZM
DZM
DIM
LAC
RAR
LAC
AND
EAE
LK
DAC
SAD
JMP
JMS

AC 118 Mo 118

ACSTRTY
MOSTRT
LKSTRT
LkSTRT

ACSTRY
KALL?

LKEND
LKSTRT
.+12
ERROR

TYNOP

HDR3

LKSTRT 70p00k
ACSTRT 60000L
MQSTRT 60p00¢
TYNOP

LKEND v0@0200

@
t.’MS

SW1TCH

NOPLNK+4

LAC
182
SNA
JMP
LAC
SZA
JMP
cLn
cLe
DAC
DAC
nNZM
JMP

cLc
DAC
DAC
cLn

OMQ

DAC
CMA
aNa
JMP
JMs

LKSTRT
LKSTRY

NOPLNK+4
ACQTRT

EAESLK
a

ACSTRT
MOSTRT
LKSTRT
NOPLNK+4

1'S WITH AC={§
ACSTRTY
MOSTRT
4
ACEND

AR
FRROR

TYRMN

HDR2

ACSTRT
A02020
600009
MQSTRT
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/8¢T LINK FOR TESTY

/NaP

/MAKE MB TO ONES BEFORE

/LINK ALTEREDS

/ZPRO SUPPRESS CONTENTS

/CMECKED | . m@ aAND | =197

/CHECKED FOR ACmi'S8

/Ye§

/SeT MQ To 1's

/Ae START =t'g

/LINK START=Q

/S8ET MQ To 1'8

/Ma1'S TO AC11A

/Am STAY

'8
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TYRMND
ACEND
400070

7

JMS swiTeou
QONEAC



/LINK SET TO

EAESIK,

! AND TO ZERO?

nzM
nZM
cLo
LAC
DAC
LAC
RAR
LAC
FAF
DAC
GLK
DAC
RTR
SAN
[P
IMP
LAC
SAD
JMP
JMe

LKSTRT
MOQRTRYT

RITO
ACSTRT
LKSTRT

ACSTRY
20002
ACEND

LKEND
ACSTRY

Y
ACEND
ACSTRTY
L+13
FRROR

TYSLK

HDR3

LKSTRY 7R0an0Y
ACSTRT 64p00K
MAQSTRY

TYSLK

LKEND 7000020
ACEND AvRARY

A
JMq

2w ITCH

EAFSLk#*5

187
| AC
nZmM
SZA
JMP

LKeTRT
ACRTRT
ACRTRY

FEAFSLKD
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/8TART LINK @ T0 |
/Ma 218

/400000

/SPT LINK INITIAL

/AC BI1T @ TO LINK

/LINK SAME A8 STARTY
/ERROR
/A ALTERED?

/LAOP SET?
/NpXT PASS LINK { TO ZERO
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/D0ES NAP ALTER MQ=2p'S WITH L=

NOPLK 1, DZM ACSTRT /START AC 0'8
NZM MQSTRT /Mn B'S
cLn
LAC RIT1? /18 INK
DAC LKSTRT
RAR 400V /CIR LINK, SET LINK
AND wALL? /MAKE MR TO ONEg BEFORE
EAF /NaP
DAC ACEND
ALK
DAC LKEND
LACQ
NDAC MQFND
SNA /Mn STILL ZERo'S
LAC ACFND
aNA CLATOPR /A0 8TII.L ZERO'S
LAC LKEND
SZA /LINK STILL o
JMP L +14
JMS FRROR
TYNMOP
HDR3
LKSTRT 720000
ACSTRT 6900au0Y
MQSTRT 642r0K
TYNOP
LKEND 700a70
ACFND AWARAY
MOEND AGADMW

2
JME sWITCH /CJECK MINOR LOOP SW
NOPLK

JMS& SWTCHS /MaJOR LOOR SgT?

NOPAN /START NOP THE AC



5u¢
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ZWILL AC TO MW@ Tn AC ALL PATTERNS
JWNITH Mo INITIALLY = ¥ AND LINK = 2

ACORMQ,

566

e
A

DZM- ACRTRT /START AC = Q1§
nZM MQSTRT /Mn ALWAYS @'S
CLL CLA=OPK

cLo

LA® ACSTRT /GrT NEXT ST
FAF 2000 /Am TO MQ

DAC ACEND

LACG /Ma TO AC

NAC MOEND

SAND ACSTRT /MaA TO AC SAME AS START?
SKP

JMP  ,»4

LAE ACEND /YES, TRY AC
aNA /An SHAULD BE @
Me L et 7 '
JM& FRRUR

TYSMN

WDR2

ACSTRYT 62pnid¥

MQRTRT 6danbY

TY]MA

MOSTRT 64pR0Y

ACSTRT 620009

TYFOR

TYLARD

ACENN 4Q0QAD

MOFND AWORAQY

TYINAO

7]

JMS QuTToN /CHECK FOR REPEAT LOOP
ACARMN 2

1S7 acsTRT /Tn 7777771

JMP ACORMQ#2

JMS SuTCHS

ACDRMQ
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JWILL AC TO MW TO AC ALL PATTERNS

/JWITH Ma = LAST PATTERN AND LINK ® {

ACLMN, NZM ACSTRT
nZM MASTAT
cLn
LAC RITI?

DAC LKSTRT
ST

LA ACSTRT
LMQ

DAC ACEND

QALK

DAC LKEND

LACQ

DAC MOFND

SAD ACSTRTY
SKp

JMP AQLMOE
LAC LKEND

SNA

JMP ACLMQE
ILAC ACEND

SAN AGCSTRT
JMP 22

ACLMAE, JMS FRROR
TYLMO
MDRJ
LKSTRT 7200200
ACSTRT 6001300
MQSTRY 69000V
TYLMA
LKSTRT 703360
ACSTRT 600muBb0
ACSTRT 64pndY
TYCOR
TYLARR
LKEND 702000
ACENN AVORMW
MQEND AB0QQ0
TYINAD
]

LAC MQEND
nAR MNSTRT
JMS SwITEH
ACI MN+SB

187 ACSTRT
JMP AGLMOeR
JMS SWTCHS
ACLMD

/SYART AC 018
/Mn 018

JLINK

/8eT LINK

/GPT NEXT OCONSTANTY

/Ma TO 2's, A 1'g TO0 MQ
/SAVE Am RESULT

/SAVE LINK RESULT
/GrT MQ

/Mn 3 AC AT 8TART?
/Ma ERROR

/LINK=§ AT ENN?
/LINK FRROR

/Am END 3 AC START?

/NewW MQ START
/RFPPEAT SET?

/Th 7777727



/DOES THE MQ COMPLIMENT ALL PATTERNS

cOMpPMQ,

DZM ACSTRT
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LAC ACSTRT /GPT NEXT PATTERN

DAC MQSTRT

LMO 2p00Q

cMQ /=MQ
DAC ACEND

LLACQ /arT MQ
DAC MQEND

CMA //mQ

/AC TO MO, ACO YO L
/8AVE Ac RESULT

SAN ACSTRT /»MQ 8 AC START?

{.AC ACEND

SAD ACSTRT
JMP L, #12

JM8 ERROR
TYCOMQ

WDR2

ACSTRT 62pp00
MQSTRT 600000
TYCMO

ACENN 40020200
MQEND AB2QAND
7]

JMS Sw1T0H
COMPMQ#1

1S?2 ACSTRT
JMP COMPMQ 1
JMS SWTCHS
COMPMQ

/DOES AC TO MQ ALL 1'S WITH MQE1tS

ACONEQ,

cLn

NDAC MQSTRT

DAC ACSTRT

cLN 4 /SET MQAmt's
FAP 2000 /AC 1'S TO Mal'S
DAC ACEND

LACQ

NAC MQEND

CMa

SNA /MQ STAY 1'S
JMP  ,+16

JMS& ERROR

TYSMN

HDR2

ACSTRY

400000

AQRQ0Y

MQRTRY

TYSMN

ACEND

A00000

“0ndag

MQEND

@

JMS SWITCW

ACONFQ

/AMEND = AC STYARTe
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¢+D0ES ABS GET ABSOLUTE AC
/AND NOT DISTURB LINK®Y OR @

NDSETU,

NnZM ACSTRT /START AC 218

LAC RITY? JLINK

DAC LKSTRT

LAC LKSTRT

RAR /8T LINK

LAC ACSTRT /GPT AC START

ABS /ARSOLUTE AC

DAC ACEND /SAyE RpSULT
aLx

DAC LKEND

SAD LK&TRT /LINK SAME?

SKp /YrS

JMP  , +4 /ERROR, LINK @aHANgGED
I.AC ACSTRT

SPA /Am POSITIVE AT START?
CMA /Nm, SHOULLD Br pPOS« ABS
SAD ACEND /RESULT AC OK?
JMP L+ 2 /yYes

JMS FERRUR /ABS ERRGR LINK OR AC
TYABS

HDR3

ILKSTRT 799000
ACSTRT 604@000
TYABS

LKEND 702020
ACEND A0UR000

]
JMS

SWITCH

FAEARS+3

182
SKP
JMP
LAC
CMA
AND
DAC
JMP

JMS

ACSTRT

NDSETU
LKSTRYT

RITI7
LKSTRT
FAEABS+3

SWTCHS /TrST REPEAT MAJOR

FAEARS

LAS
AND
SNA
JMP
| AW
TY!
157
JMP
M8
LAC
DAC
I AS
AND
SNA
JMP

RIT6

Y
57

CHARK
Y
TR
NEt1T1g
CHARK

RITS
/REPEAT AL SET?
NOPAC /eYELE SET UP TgsT
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JMP 86TO076 /0YELE sBT um AND SWIPT

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

/ACa@ IS END OF TYPEOUT
@ AND POSITIVE IS TYPETEXT
IS CR,» LF TYPE CONTENTS

/AC NOT =
/AC - AND
/AC - AND
/AC - AND
/AC - AND
/AC - AND
/AC - AND
ERROR»
ERLOOP,
ERCONT.,

BIT
BIT
BIT
BIT
BIT
BIT

120
1=1
230
2=1
3z
321

JMP
LAS
SPA
JMP
JMS
LAC
DAC
JMP

IS TYPE CONTENTS
IS NO ZERO UPPRESS
IS 2ERO SUPPRESS
IS ZERO SUPPRESSSH
IS ZERD SUPPRESSH

TYDELE
CRLF
.*s
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

BIT?

-1 /WALIT 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?
/NQ, 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

777778

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

/SUPPRESS ZERO SET?
/NO, TYPE. ALL

/SUPPRESS 4 8'S SET?
/YES

/UPPER 5 CHAR = @
/N0, TYPE ALL

/SPACE 3
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TCALL,

TCTWO,

CRLF .,

LAC | SAVERR
TWORD

6

LAW SPACES3
TSR

JMP ERLOOP
777700

LAC 1 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
/TO UPPER 2
/FOR TYPEOUT ROUT
/TYPE UPPER 2 CHAR

/SPACE 3



TYDELE,

MINS,
MING,
CHARK;

SVCHAR.,

SEVEN,
TWO40,
TW060,
SEVSEV.,
SEVSIX,
SAVERR»
K18,

SIXTY,
SEVNTY,
SEVN4,
FOUR1L,
THREE7,
SIXONE,
ONESEV,
SEVONE,
SEVFILV,
THREE ,
FOURS,
FOURA4,
FOUR3,
THREE4,
FIVES,
CoMBIT,

LAC I ERROR

ISZ2 ERROR

SZA

JMP TYDELE

LAS

AND BIT7

SNA

JMP I ERROR /NO,
LAW 51

TY1 .

TSF /WALIT FLAG
JMP . -1

JMP 1 ERROR

777773
777772

777756
60
70
74
41
37
61
17
71
75
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/REACHED END OF MESS.
/NO

/RING BELL SET?
EXIT



Digital-7-92-M
Page 42

/BIT AND NO BIT CONSTANTS

erve, 400000
BIT1, 2000800
BlT2, 100000
BIT3, 40000
BIT4, 20000
BITS, 10000
BITG, 4000
BIT?7, 2000
BITS, 1000
BITY, 400
BIT10, 200
BIT11, 100
BIT12, 49
BIT13, 20
BIT14, 10
BIT15, 4
BIT16, 2
BIT17, 1
NBITO, 377777
NBIT1, 577777
NBIT2, 677777
NBIT3, 737777
NBITS4, 757777
NBITS, 767777
NBITG, 773777
NBIT7, 778777
NBITS., 776777
NBITY., 777377
NBIT18, 777577
NBIT11, 777877
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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HDRS5,

L C(AC)
TYPATR,
TYCOR,
TYINCO,

CRCODE,
/

TYNRMS,
NORMS 7/

TYINTE,

TEXT 7/
C(MQ)/

TEXT /PAT/
TEXT /COR/
TEXT /INCO/

TEXT /

TEXT /

TEXT /

NO PROGRAM INTERRUPT/

INDAT,

TEXT /

INTERRUPT DATA ERROR/

TYSTRT,

TEXT /START/
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/0PERATION TYPEOUTS
/EAE NO OPERATION

TYNOP, TEXT /
EAENOP /

/EAE CLA
TYCLA, TEXT /
EAECLA /

/CLEAR MQ
TYCLQ, TEXT /7
cLoe /

/COMPLIMENT Q
TYCMQ, TEXT /
CcM@ /

/0R MQ TO AC
TYRMQ, TEXT /
ORMQAC /

/ACB TO LINK
TYSLK, TEXT /
ACOTOL /

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

/LOAD AC WITH MQ
TYLACQ, TEXT /
LACQ /

/LLS
TYLLS, TEXT /
LLS /

/1LLSS
TYLLSS, TEXT /
LLSS /
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/LRS
TYLRS, TEXT 7/
LRS /

/RESULT
TYSIMR, TEXT 7/
RESULT v/

TYLRSS, TEXT /
LRSS /

TYRDSQ, 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 COUNTFR AND
/AC MO SHIFT TEST
/TAPE 3 OoF pDp7? EAE TEST

/SHIFT COUNTER TEST

/UT1L 1288 NORMALIZF INSTRUCTION
/WITH NA SHIFT TA DATA TEST S,C
/DOES START KEY fALFEAR THE SC

22072/
sCTsTy, LAC SEVSEV
DAC SCSTRTY
LAGC RITH /2000082 ALREAPDY NORMALI1Z2Ep
MORM =43 /SPT SC To = (77
MLT /PAESS START 10 CLR S¢
LACS /88 TO AC
NAC SCEND
SNA /RrAD gCap's 10 Ap?
JMP o1 /YPS, CONTINUE
JM® ERROR
TYCSC
HMDR4
SCSTRT 74pn00
TYCSH
TYLACS
SCEND 943000
)

JMS SWITCH
SCTSTI+6
LAC NBITtg
DAC CHARK



+/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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/D0E® So SET TO 70 AND +1 TO 71
SCTa72, LLAC SCEND

DAC SCSTRT

LAC SEVEN

DAC MQSTRT

LAC RITH

NORM =35

DAC ACEND

LACS

DAC SCEND

SAD SEVONE

JMP  ,+?2

JMS SCERR

JMS SWITOH

8CT07¢

/WILL S@ SET ToO 40 AND 4«1 TO 61
SCToasa, LAC SCEND
DAC SCSTRT
LA® ONESEV
DAC MQSTRT
LAC RITH
NORM =25
DAC ACEND
lLACS

DAC SCEND
SAD SIXONE
JMP  ,+2
JMS SCERR
JMS SWITOH
8Cr040

JZWILL So SET Tn 48 AND +1 TO 4

SCTna2, LA SCFND
DAC SCSRTRT
LA THREE?
NDAC MQQTRT
LAr mITi
NORM w5
DAC ACEND
LACS
NAC SCEND
SAD FOURY
JAMP o #2
JMS SOFERR
JMR QWITCH
SCTO4u

/7, SC TO 73 aAND &1 TO 71
/SAVE FnR ERROR TYPE

/NARM 7

/SrT SC TO 60 AND +91 TO 64
/SAVE FnR ERROR TYPE

/ReA

/NORM 37

/20000 ALREADY NORMALIZED
/SPT SC TO 4@ AND +¢{ YO 44

/GeT Sc Tn AC
/SAyE FaR ERROR TYPE
/READ 44 FROM S TO AC
/yYeS
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JWILL St SET To o AND #1 TO

SCTnoa, LAC SCEND
DAC SCSTRT
LAC SEVSEV /NBRM 77
nAc MQSTRT
LAC RIT!
NORM +33 /B8R TC 00 +1 v0 09
DAGC ACEND
LACS
DAC SCEND
SAD BRITI? /8C READ o1?
JMP 42 /Yr8
JMS SCERR
JMS SWITCH
SCT02Q

/WILL S@ SET To mt AND +1 TO @2

SCToay, LAr SCEND
DAC SCSTRT
LAr SEVSIX /NARM 76
nAr MQSTRT
LAC BITI
NORM 32 /SeT So To | +1 To 2
NAM ACEND
LACS
NAC SCEND
SAD RITIS
JMP #2
JM8 SCFHR
JMS SWITCH
SCTOM1

/AT Se SET To #3 amD +1 TO 04

sCtanz, LAG SCFEND
DAC SCSTRT
LAC SEVN4 /NORM 74
DA MQSTRY
LAC RITH
NORM +30 /8rFT SC To 3 +1 To 4
DAC ACEND
LACS
NAC SCEND -
SAD RITI® /8m TO AC =47
JMP  ,+?2 ALL
JMS SCERR
JMS SWITOHW
SCTORY
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/W11 8SC SET To 87 AND «{ TO 10

8CTo27, LAC SCEND
DAC SCSTRT
LAC SEVNTY
DAC MOSTRY
LAC BITH
NORM «+24
DAC ACEND
LACS
DAC SCEND
SAD BITI4
JMP %2
JM8 SCERR
JMS SWITCH
SCr0p7?

/NI Sg SET To 17 AND «¢ TO 20

sCro17, LAC SCEND
DAC SCSTRT
LAC SIXTY
NAC MQSTRT
LAC BITH
NORM +1 4
NDAC SCEND
LACS
DAC SCEND
SAD RITI3
JMP ,*2
JMS SCERR
JMS SWITCH
SCT017

/WILL 8C SET TO 37 AND 1 TO 42

sCTo0137. LAC SCEND
LAC SCSTRT
LAC RITI2
DAC MQSTRT
LAC BITI
NORM =4
DAC ACEND
LACS
DAC SCEND
SAD RITI2
JMP L, +9
JMS SCFERR
JMS SWITCH
SCTOY?

/NARM 70

/8T 8C To 7 +f To 10

/8C To AC = 107
/Ye8

/NORM 60

/8¢ TO 17«1 To 20

/80 To AC = 207
/yres8

/NORM 40

/SPT SC TO 37 »¢ 10 49

/80 To aC = 427
/yeS



/WILL SC SET To 77 AND +4

sCTn77,

LAC SCEND
DAC SCSTRT
LAC SEVSEV
DAC MOSTRT
LAC RITI
NORM =44
DAC ACEND
LACS

NAC SCEND
SNA

JMP ,#2
M8 SCFRR
JMS SWITOH
SCT077

JMP NOPSOH

To 0@
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/NaRM @

/8rT SC TO 77 AND +1 TO @
/GrT 8¢ To AC

/8a TO AC = 2017
/YeS
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3CERR, JMP,
| AC MQSTRT /GrT S OF NORM
CMA
AND SEVSEV /840ULD SET Se¢ 71O
NAM MOEND
TAD SIT17
AND SEVSEV /Sm SHoULD ! TO
NAN LKEND
JMS FRRUR /TYPE OUT
TYSCFER /S~ ERROR
SCFRR AURR0R /ERROR ADDRESS
HDP4
SCSTRY 74n0i® /Sm AT START
QPACFEZ
ACSTRY 6Q00bi /Ar AT START
TYMORM
MOSETRT 740000 /S~ PORTION Op NORM
TYSSN
MQFNN 748000 /S40ULD ST Seg TO
TYPLSY
| KEND 742000 /Sm SHOULD +1 To
TYCOR
TYLACS
SCEND 740000 /Sm TO AC EQUALED
TYINCO
SPACF3
ACEND #@0p0d fAn AFTER NORM
o
JMP 1 SCERR

/DOES EAF NOP ALTER sC a3 77

NOPSMY, ILAC SEVSEV
NAC &CSTRT
| Af RITH
NORM =43 /82T S Tn 77
AND waALL? /MAKE MR TO ONES BEFORE
FAF 77 /NAP SHOUILD NoT Al TER 8¢
1 ACS /GPT SC Tn AC
DAC SCEND
SAD SCSTRY /98 TO AC = 799
MP o #12
JM& FRROR
TYNOP
HDR4
SCSTRY 742000
TYNQOP
SCSTRT 740000
TYILACS
SCEND 742900
)
M8 SWITCH
NOPSHY
JMS SWTCHS
8CT076
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/SHIFT TESTS
JALE = ACCUMULATOR LEFT SHIFT
/00g8 ALS AC = ©'S a4l TER THE AC?

ALS?ER, NZM ACSTRT
nZM MOSTRT
NZM LKSTRT
pZmM 8/cSTRT
cLO 1900 /01 EAR AC = MO aANn LINK
oL
ALS
DAC ACEND
ALK
DAC LKEND
ILACS
DAC SCEND
I.AC ACEND
SNA
SKP
JM8 ALRERR
JMS SWiTCH
ALSZFR+4

/DOES AL'S 21 AC = &S 0K

ALSQY, | AC RITI17? /ALS 09
nAc SCSTRT
DZM ACSTRT ' /Ar 0t8 To START
nzM MOSTRY /Ma 2'S
nZM LKSTRT /LINK 18 ZERO
N]
EAF 1000
cLL
ALS &1 /8W4IFT AC LEFY ¢
DAC ACEND
GL K
DAC LKEND /LINK FOR TYPEOUTS
| ACS
NAC SCEND /80 FOR TYPEOUTS
ILAC ACEND
SNA
SKP
JM8 ALSERR
LAC MQSTRT
I.MQ
JMS SWITCH
ALSO1»6
LAC MQSTRT
SZA
JMP L +B
cLe
DAC MQSTRT /2ND PABS MQ 1 'S
EAE 4
JMP ALSPD1+6
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JLINY TO AC 7
/B1T = » L=02,

ALSI MK,

RIT

NZM
nZ™m
UFAL
nLn
LLAC
RAR
|LAC
ALS
DAL
LK
DArM

| ACS

NAC
| AC
RAL
TAD
SAD
SKP
Jms
JM8

=z L=y, BIT = (¢ L = @ BIT = ¢ L 2

ACSTRT
MERTRT
| KSTRT

LKSTRT
ACSTRT
9
ACEND
LLKEND

SCEND
ACSTRT

LKSTRT
ACEND

ALSERR
[WITCH

ALSLNK*S

LAR
187
]NA
JMP
nimM
LAC
187
SN A
JMP

LKRTRT
LKQTRT

ALSLANK®3
LKSTRT
ACRTRT
ACRTRT

ALSLANK®3

/JO0ES ALS ALTER THF (Ink =

LNKALS,

KALS™1,

NZM
NZMm
nz“
ILAC
nac
eLo
LAC
RAR
LAC
ALS
naAcC

ILACS

DAL
BLK
NAC
SAN
SKP
JMS
JM8

MOSTRT
ACSTRT
LKSTRT
RITY?

SCSTRT

LKSTRT
ACSTRT
n
ACEND
SCENN

LKEND
LkSTRT

ALSERR
SwiTCH

LNKALS*5

LAC

LKSTRT

1

OR o

/START AC 2'8

/LINK START @

/LINK =2 @ OR ¢

/20D PASS L=

/38D AMD 4TH PASS AC3y

/MA ALWAYS = g

/START AC=0

/LINK START 2

/80 = o

JLINK 3 4 O R n

/Am = »n OR 40p2p0
/SAVE Am RESULT
/SAvE S¢ RESULT

/LINK SAME AS S8TRT?
/YeS
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1S? LKSTRT
SNA
JMP LNXALS45 /2ND AND 4TH PAS | = |
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[ AC AGSTRT

| AC RITU

SAN ACSTRAT
JMP L +4

NZM | .kSTRT
DAC ACSTRT
JMP LNKALS#D

/D0ES ALS ALTER THFE MU

ALSMNT,

nZM MQRTRT
nZzM ACQTRY
NZM LKSTRT
LAf Q1717
DA SCeTRTY
LAr LLkSTRT
RAR

LAR MOSTRY
LMN

I.AC ACQTRY
ALS My

NAM ACEND
RLK

NAC LKEND
LARS

DAM SCEND
LACQ

DAr MNEND
SAn MQSTRT
JMpP .+14 JYES
JM8 FRROR
TYALS]Q

WDR3

LKRTRT 70a000
ACSTRT 64nmRY
MESTRT

TYALS

ILKEND 702200
ACEND 4U00A0
MAUFPND AdRyap
o

JMe QUITCH
ALSMATH5

/AC 7 A READY = |

/3RD AND 4TH PASS
/Ar=4p0000

/14T PASSES Mp = @a'S

/A1S @21 PLACE
/Lay OR @

/Mn = '8 OR ('S
/An 3 a'S OR 'S

/Mn SAME A8 START?



JWILL Age GO To LINK PRNRERLY

LAR
187
SN A
JMP
niM
ILAC
CMA
NAC
SZA
JMP
ILAC
oMa
naAn
[Z4
JMP
JM8

g8 TRT
LkQTRT

ALeMOT+D
LkSTRT
ACSTRY
AGRTRT

ALSMAT+5
MUSTRT

MO]TRT

ALSMART B
SwTCHSR

ALRZER
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/EVERY OTHER pASS L = 1

/INEXT PASS | = 2

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

/Mn = 218 4 PASSES 1'S 4 PASSES

/MASTRT BACK TO 2189
/Nm, TEST M{ = 1'S

/IMMEDTATELY FOLLOWING AN ALS LEFT SWIFT
10=3%0"=1,1=0,1~1

SGNSHF,

NSNERR,

nim
nZM
ILAC
nac
LAC
DAC
LAC
RAR
ILAC
ALS
FAF
nac
GLK
NAC
SAN
JMP
JM&

ILKSTRT
MOSTRTY
RITY
ACRTRT
BITY?
aCgTRT
LKSTRT

ACRTRY
x|
DRRAILD
ACEND

LKEND
MOSTRY
NSNERR
FRROR

TYALS

/LK TO & FIRST
/170 COMPARE LINK ONLY

/FIRST aC@at GOES To @
/SHIFT=¢ gPLACE

/MAKE L_=START

/Am@=1 GOES Tn @ aR = a4 GoES TO |
/GET SIGN OF AC
/SAVE FaR TYPEOUTS
/SAVE FmR TYREOUTS

/L=cORRECT RESULT
/YES

SCRTRT 747000
TYSLK

ORI

LKRTRT 7400bK
ACSTRT 6GnQ0b
TYALS

TYSLK

LKFNR 70400
ACEND &UARGBU
TYRES

”

JME QWITCH
QGMSHF w6

LAC LKSTRT
187 LKSTRT
SNA

JMP SGNSHF 46
nZM ILKSTRT
LAC RITI

S8AN ACSTRT

JEND SCnPE LOOQP

/THIS PASS L3¢

/TESTED S1GNm{
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IMP
NAG
187
JMp

HSALS
ACSTRT
MOSTRY
QGNSHF «6

/YES



JWILL ALS SHIFT
/18T pAss BIT 2ND

HSALS,

HSALSL,

HSALSE,

nIM
LAC
DAC
NZIM
JMS
LAC
DAC
LAE
DAC
LAC
DAC
LAFR
RAR
LLAC
LM
LAR
ALe
DAC
ALK
DAf
LARS
DAC
SZA
JMP
LAPR
SAN
LAC
SAD
JMP
JMS
JMS8
HSAL
LAEG
CMA
DAR
187
18?7
152
182
JMP
182
LAC
fIMA
DAC
8P A
JMP
JM8
HSAL
JMP
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TO 18 PLACES?
PASS Nn BIT

MOSTRT
giTi?
ACSTRT
LKSTRT
SIMALS
Ki1R
10
KALS®
HSALSE
RIT1?
QCSTRT
LKSTRT

MQQTRT /Ma ALTERNATES
/FROM 1'S TO a'S

ACSTRY

a1 /1 T0 18 pLACES

ACEND

LKEND

QCEND
/8= GO TO ZERa?
l*b
LKEND
LKSTRT /WAS LINK ALTERED
ACEND
1 SALSRP /RPSULT Op SHIFT oK?
2
ALSERR
SWITCH
SL
MQSTRT
/EVEN PASSES MQ ® 777777
MNSTRYT
HSALSE /INGREMENT COUNT
SALSRP /AnVANCE RESULT PAINTER
8aSTRY /FAR TYPEAUTS Soy
19 /SHIFT 18 TiMel?
HSALSL
LKSTRT /NG BlT PASS | =
ACSTRT
/28D PASS AC 8TRTa777776
ACSTRT
/MADE 2 PABSER?
HEALB4 /Nn, SWIFT NO BI7
SWTCHS
S
LLSTSH
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/ALS INSTRUCTI

0N

/COMMON FRROR TYPENOUT

ALSERR,

JMP
JMSR
TYA
scs
ALS
HDR
L.K8
ACS
MRS
TYP
| KE
ACFE
TYR
TYL
SCE
4l

JMP

FRROR

LS

TRT 7400006
ERR 4Ua0LD
5

TRT S50pavY
TRY 6¥pnB0
TRT 64pn0d
ATKR

ND BAApaw
NR ABBQAL
ES

Ans

NP 742000

T ALSERR

/SIMULATE ALe NPERATION

/STHRES SHIFTS

SiMals,

SALSQPO
RESULT,

RESULT+22/

1

JMP
LAW
NAC
DAC
TAD
DAC
LAC
NAC
LAC
RAR
LLAC
RAL
NAC
18?7
LAC
RAR
ILAR
RAL
NAC
1§87
JMP
JIMP
@

4

/RESERVE

Tn 18 p| ACES

RESULTW!
17

15
RITI17
SA| SRpP
KR

16
LKSTRT

ACSTRY

1 17
16
LKSTRT

T 15

T 17

16

L)

I sImMaLS

/SPT RESULT POINTFR TO START

17 SHIFT LOCARAENS



ENDSHF,

cOMMA,

START

LAS
AND
SNA
JMP
LAW
TYH
187
JMP
JM8
LAC
DAC
LAS
AND
SNaA
JMP
JMP
254

BIT6

L
15

CHARK
Ry
CRLF
NBIT16
CHARK

BI1TS

8cT076
RANSHF
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/CAMMA AT ENDo
/N®

/CyCLE BOYH TESTS
/NA, STAY IN sWIFT TEST
/RPPEAT FROM SETUP TESY
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/LLS AND LLRS RASIM TESTS
/T APF 4 OF EAE Pnpy TgsT

/LONG LEFT SWIFT

/LLS @1 ALL ZERN'S

LLsrsy, NZM ACKTRY
nZm MESTRT
nZM LKQTRT
I AC RITI?
DAC SCSTRT
cLe /STYART SCOPE | 00OP
CLA CLL=0PR /CiR A AND LINK
LLS 7y
DAC ACEND
alx
NAC LKEND
ILACS
DAC SCEND
1 ACQ
DAC MQREND
SNA /Mn STILL 2189
LAC ACEND
SNA /Am STILL 089
LAC LKEND
SNA /LINK STILL @187
LAC SCEND
SNA /S GO TO ZERp?
JMP [ +2
JM8 LLSERR
JMS8 SwiITCOMW
LLSTS1»5
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/D0OES LINK GA TO MQt7? ON AN LLS
20=0" =0, B0~=1, (=1

LLSTS?2, pzM MQSTRT
nZm ACSTRTY
nZM LKSTRT
| AC RITV7 /L8 B
NAC SCSTRT
LAC MQSTRT /2 PASSES » @ START SCOPE LOOP
L M0 /2 PASSES = { (IMQ17)
LAC LK&TRT
RAR /Luwt EVERY 2Np PASS
ILAC ACSTRT /Am ALWAYS = g
LLS &1
DAC ACEND /8AVE RESULTS
ALK
DAC LKEND
LACS
DAC SCEND
LACQ
DAC MQEND
LAC LKSTRT
RAR
1.LAC MQSTRT
RAL
§AD MQEND
8KP
JM8 LLSERR
JMS SWITCH /END SCaPE LOOP
LL8TR245
LAC LkSTRY
1S7 LKSTRT
SNA /728D OR 4TH PASS?
JMP LLSTS245
pZM ILKSTRT /NeXT PASS L a @
LAC MQSTRT :
1S? MQSTRT
SNA /MADE WITW MQy7m49
JMP LL8T8245
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/DOES LINK NOT GO TO AC17 ON AN LLS

¢s00€8 MQ» GO To AC17? ON AN LLS

LL8anT, DZM ACSTRT
nZzmM MQSTRT
DZM LKSTRT
LAC BRITI?
DAC SCSTRT
LAC MQSTRT
I MO
LAM LKSTRY
RAR
| A ACSTRT
LLS 71
DAC ACEND
aLx
DAC LKEND
LACS
DAC SCEND
1LACQ
DAC MREND
SAD LKSTRT
SKP
JMP 7
LAC MQSTRT
RAL
ILAC ACSTRT
RAL
|AD ACEND
SKP
JMS LLSERR
JMS SWITCH
LLSANT#5
LAC LKSTRT
1S? LKSTRT
SNA
JMP LLSACTs+5
DZM LKSTRT
| AC ACSTRT
187 ACSTRY
SNA
JMP { LSACT#5
DZM ACSTRT
LAC RITO
SAD MOSTRT
JMP . +3
pAr MQ8TRT
JMP LLRACT+5
JMS SWTCHS
LLSTSH

/START SCOPE LOOP

/Ly 1) B2 |
/hns@, 0, 1, |

/SAyE Sg¢ FOR TYPEOUT

/MQ POR TYPEOUT
/LINK TO MQ179
/YrS, 0K
/Mo ERROR

/ACp SHoULD BE = MQo

/LaBst,0s 1,0, 1, B,

/000 = By By 4, 1, Bs By ta |

/TeSTED Ma2 = 1?2
/Yr8S

/MaB = @, 4 PASSES
/‘?) 4 PASS‘S



Digital-7-92-M
Page 67

JWILI EACH BT OF THE MO SHIFT TO THr NEXT
/1= AND B=7 LEFT

LLSTS3, LAC BITI1? /START MQ 17 TO MQ q&
DAC MOSTRT
pAC SCSTRT
DZM LKSTRT
Dzm ACSTR?Y
LAC MQSTRT /START SCOPE LOoP
LMA
CLA CLL=0PR /Am AND L ALWAYS 0'S
LLS o1
DAC ACEND
6LK
DAC LKEND /FOR TYRPEQUTS
LACS
DAC SCEND /FOR TYPEOUTS
LACQ
DAC MQEND
LAC MOSTRT
RAL
SAD MQEND
8KP
JMP ,+8
LAC ACSTRT
RAL
SAD ACEND
lY’"“’\JMP L2
AU JM8 LLSERR
\'2 JMS SWITCH /END SCoPE
N~y [leTe345

LA® MQSTRT /SET UP NEXT w0 B1T
oL RAL=OPR
NAG MQSTRT
SNL /TESTED Mp2 = ¢
JMP LLSTS345
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/NILI. EacW BYIT OF THE MO SHIFT TO THe NEXT

/=15 Bmi, 1.0 LEFT

LLSTS4, LAC NBIT1?
DAC MQSTRT
OMA
DAC SCSTRT
DAC LKSTRT
cLe
DAC ACSTRT
LAC MOSTRT
MO
STL GLEG-OPR
LLS ot
DAC ACEND
GLK
DAC LKEND
LACS
DAC SCEND
LAGQ
DAC MQEND
LAC MQOSTRT
STL
RAL
SAD MQFND
SKP
JMR L #B
LAC ACSTRT
RAL
SAD ACEND
JMP 42
JMS LLSERR
JMS swWITeH
LLSTS4+7
STL
LAC MQSTRT
RAL
DAC MOSTRTY
sSZL
JMP LLSTS44+7
JM8 SWTCHS
LL8TS3

/START 777776
/LIS B4
/LYNK ALWAYS a 1

/An % ('S ALL
/START 8COPE LOOP

/L, FOR TYPEOUT
/8C POR TYPEOUT

/SIMULATE LLS
/Tn GET
/CAMPARE BONSTANT

/MQ SHIPT OK?
/Yr$S

/AC SHIFT OK?

/ENn SCoPE

/TESTED MQB = 9
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/WILL MQ AC SMIFT A { BIT 1 TO 44 PLaCES
gUses LLS & NED

LLSTSS, DZM ACSTRTY /AC START ZEROS
LAC BITI?
DAC SCSTRT /808 INCREMENTED Tn 44
DAC MQSTRT /ma START BIT 17 =
DAC LKSTRT
NAC MQCOMK
DIM ACCOMK
LAC KLLSSH
DAC LLSSEX /RPSET SHIPT 70 1
LLSSL1, LAC MQEOMK
CLL RAL=OPR
DAC MQCOMK
LAC ACCOMK
RAL
NDAC ACCOMK
LAC MQSTRT /START SCOPE LOOP
I.MQ
8TL GLA-OPR
LLSSFX, LLSS a1 /8n % | TH 44
DAC ACEND
LACS
DAC SCEND
aLx
DAC LKEND
LAGQ
NAC MQEND
SAD MQCOMK
SKP
JMP  , +4
LAC ACCOMK
SAD ACEND
SKP
JMP L, +6
LAC LKEND
SNA /LINK GO Y0 o
LAR SCEND
SNA /8¢ END = @
JMP L+ 2
JM® LLSSER /ENnD SCOPE LOOP
JMS SWITCH
LLSSEX~3
187 LLSSEX
187 80STRT
LAC SCSTRTY
X0R FOURB
SZA
JMP LLSSLY
JMS SWTCHS
LLSTSB
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/WILL MQ AC eMIFT

LLSTS6, nZM
LAC
DAC
CMA
DAC
DAC
cLe
DAC
DAC
LA
DAf

LLssL2, LAC
STL
RAL
NAfR
LAC
RAL
DAC
LAC
1.MQ
CLL

A NO BIT 1 TO 44 P ACES

LKSTRT
RIT!1?
SCSTRT

MOSTRT
MQOOMK

ACSTRT
ACCOMK
KLLSSY
LL8SX2
MQCOMK

MQrOMK
AccOMK

AccOMK
MOSTRT

CLC=D0PRR

LLSEX2, LLS8S o1

nAQ

LACS

DAC
GLK
nAR

LARQ

DAC
SAD
SKp
JMp
LAf
SAD
SKp
JMP
LA®
SAD
SKp
JMp
LAR
SNA
sSKp
JMS
JMR

ACEND
SCEND
LKEND

MOEND
MQarOMK

4
ACHOMK
ACEND

4
LKEND
BIT1?

4
SCEND

ILLSSER
SWITCH

LLeSX2~3

182
187
LAG
¥0R
SZA
JMP
JIMSs

LLSSX?
SCSTRT
SNSTRT
FOURSB

LLsSL?
SWTCHS

LLSTSs

JMP

LRSTS1

/FARM AC

/AND MQ
/CAMPARE @ONSTANTS

/8ET UP SHIFT START SCOPE L0OP
/Sn=l TO 44 P) ACES

/GET SC FOR TEST 4
/LINK SwOULD BE |

/Ma SHIFT O0K?

/AC SHIFPT OK?

/LINK SFT TO 17

/8m GO TO 2%

/ANVANGE TO NpXT SHIFT

/SHIFTED 44 PLACES?

/RPPEAT SEOUENGE SET?
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/COMMON ERROR TYPEOUT LLS

LLSERR, JMP
JMS ERROR
TYLLS
SCSTRT 740000
LLSERR 4020000
HDR5
LKSTRT 500000
ACSTRT 62pn00
MQSTRT 600000
TYPATR
LKEND 8202p09
ACEND 4000Q0
MQEND 400000
TYRES
TYLACS
SCEND 740000
o
JMP 1 LLSERR
KLLSES1, LLSS o1 /Tm SET Up LONG LFFT SWIFTS

/COMMON ERROR TYPEOUT
/LLg SIGNED

LLSSFR, JMP
JM8 ERROR
TYLLSS
SCSTRT 740000
LLSSER 48po0w
HDR5S
LKSTRT 5080000
ACSTAT 600000
MGSTRT 6290909
TYPATR
SPACE4
ACCOMK 60p@bb
MOQCOMK 6Upmpi
TYCOR
LKEND ®02000
ACEND 4000020
MQFEND 400000
TYINCO
TYLACS
SCEND 740000
4]
JMP 1 LLSSER
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/LONG RIGHT QMIFT

/LRS 71
LRSTSY,

AC,

MAd AND | = 918

DZM ACSTRY
NZM MGSTRT
NZM LKSTRT
LAC RITI1?
DAC SQCSTRT
cLa

CLA CLL=0PR
LLRS 71

DAC ACEND
nLK

DAC LKFND
LACS

DAC SCEND
LACG

DAC MOEND
SNA

LAC ACEND
SNA

LAC SCEND
SNA

LAC LLKEND
SNA

Skp

JMS { RSERR
JMS QWITCH
LRSTS1 45

/8eT INITYAL @ONDITIONS

/8TART SCOPE | 0OF

/M SHOULD BE @
/Aa=d9

/8mn GO TO @7
/LINK STILL @9

/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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/D0ES AQ17 Gn TO MN2 ON AN LRS
70m0% 1af, Bal, AND =t

LRSTSZ, DZM I KSTRT /LINK ALWAYS p
nZm MRSTRT
DZM ACSTRT
LAC RIT!7? /SHIFT nF |
DAC SCSTRT
cLL
LAC MQSTRT /8pT MR
LMO
{AC ACSTRT
LRS a4
DAC ACEND
LK
DAC LKEND
LACS
DAC SCEND
| ACQ
DAC MQEND
LAC ACSTRY /GPNERATE MQ
RAR /CAMPARE
ILAD MUsTRT /CANSTANT
RAR
SAD MQEND /ACt7 TO MQQZ OKo
8KP
JMP 43X
LAC ACFND
SZA /Am GO TO 0%
JMR L4
LAC LKEND
SNA
SKP
JMS | RSERR
JMS SwtITOH
I RSTS3IH5
| AC ACSTRT
187 ACSTRT
SNA
JMP |_RSTS3+5
LAC RITE
NZM ACSTRT
SAD MOSTRT
JMP 43
DAr MOSTRT
JMP |LRSTS3+5



/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?
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JWILL. ACeMO SHIFT 4 NO BRIT 1 POSITIOM
/RIGHT FROM FACH BT

LRSTS6,

LRSTAL,

LLAC
NAC
nar
LAC
NAM
DAC
rLe
NAC
nan
LAC
STI
RAR

NAC

LLAC
RAR
nAf
LAC
LLMN
8T
LAC
LR
DARn

LAMS

DAC
LK
DAR

LANQ

nAn
SAN
sKkp
JMP
LAC
SAD
SKP
JMS
JMS

aITi?
SCSTRT
LKSTRT
NET T
ACSTRT
ACCOMK

MQSTRT
MQrOMK
ACHOMK

ACOOMK
MRCOMK
MRECOMK

MQSTRYT

ACSTRT
7
ACENN

SCFEND
LKEND

MOFEND
MU COMK

Y
ACCUMK
ACEND

I_LRSERR
SWITCH

LRST6L

LAC
STL
RAR
DAC
lLAC
RAR
DAC
821
JMP
JMS

ACSTRT

ACSTRT
MOSTRT

MARTRT

LRETAL=7

SWTCHS

LRSTSS

/377777

/GPNERATE NEXT

/8rT OF
/Am MQ COMPARE
/CANSTANTS

/8eT UP LRS

/FOR TYREQUTS
/FOR TYPEOUTS

/Mn SHIFT 0K?

/AC SHIFT OK?

/SWIFTED TILL MO1730
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JRILL AC MQ aHIFT A ¢ BIT
/RIGHT TN 44 PLACES

LRSTS7,

LRST7L,

LRSY7E,

NZM
NZM
LAC
DAL
ILAC
DAC
DAM
NZM
LAD
DAC
AP
rLL
DAR
LAR
RAR
NAC
LAC
LMQ
oLl
LAC
LLRS
DAC
BLK
DAC

LACS

DAC

LACQ

DAC
SAD
SKP
JMP
LAC
SAD
SKR
JMS
JMS

MORTRY
LKSTRY
RITI?
SCRTRTY
BITY
ACeTRT
ACCOMK
MarOMK
LRETOL+4
LRRT7E
ACAOMK
RAR=OPR
ACCOMK
Moo OMK

MarOMK
MASTRT

ACSTRT
21
ACEND,

LKEND
SCEND

MQEND
MQCOMK

Y
ACCOMK
ACEND

LLRSERY
SWITCH

ILRST7E=4

182
187
LAR
SAD
SKP
JMP
JMS

ILRST?7E
SaSTRY
FOURS

SCSTRT

LRST7L
SWTCHS

LRSTS?

/.88 99
/FAR EXECUTE

/GPNERATE AC/M0
/COMPARE CONSTANTS

/SeT Up LRS

/\ TO 44 pLACES

/Mn SHIFT OK?

/AC END Ok?

/INCREMENT SHIFT oOUNT
/FAR TYPEOUTS

/SHIFTED 44 P_ACESs?
/Y8



JWILL A MO SHIFT
/1 1n 44 PLARES

LRSTSH,

LRSTAL,

.RSTBE,

ocLe
DAC
NAC
LLAC
DAC
DAC
LAC
DAC
DAC
LAC
NAR
LAC
STL
RAR
DAC
LAE
RAR
NAC
LAC
LMa
LAC
STL
LRS
nAC
ALK
DAC

LACS

NAC

LACQ

DAC
SAD
SKP
JMP
LAC
SAD
SKf
JMs
JMS

A NO BIT RIGHT

MORTRYT
MOCOMK
NBITO
ACSTRT
ACCOMK
RITI?
SaSTRTY
LXQTRT
LRRTSEL +4
LLRSTRE
AcrnOMK

ACCOMK
MQrUMK

MOROMK
MRSTRY

ACSTRY

71
ACEND

LKEND
QCEND

MQEND
MQeOMK

Y
ACEOMK
ACEND

LRSERY
SWITCH

LRSTRE=4

187
18?7
LAC
SAD
SKp
JMP
JMS

LRSTAE
SCSTRT
FOURS

SCSTRT

LRSTSL
SWTCHS

L.RSTS8
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/MQ START = (18
/AC START BIT @

/LRS 21
/FnR EXECUTE
/GENERATE

/INPXT
/CAMPARE CGONBTANTS

/ST UP LRS

/1 TO 44 BLACES

/ma SHIFT OK?

JAC SHIPT OK®

/ANVANCE SHIFT
/CAUNT

'SWIFTED 44 P ACES
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/AT Mp SHIFT LFFT
/EVERY CNMRBINATION OF R1TS

LLSSFO, nZM MQSTRT /A AND Mo WlLL
nZM AQSTRT /A WAYS Bp =
1A RIT17
nAr SCSTRT /SHIFT 1S ALWAYS ¢
nZM |.KkeTRT
LAr MOSTRT
FAE 20R061
RA)

DAM ACCOMK /AC SMOULD
NAC MOOOMK /M@
LA MGSTRT

LMO

LLSS o1

NAG ACEND

| ACS

NAC SCEND

AL«

NAC LLKEND

| AcQ

NAC MQFND /Mn AND

SAN ACFND /Ar SHIFT OK
SKP

JMS LLLSSER

JMS SW1ITEH

ILLSSFG+5

1S? AUSTRY

NOP

1S7 MUSTRT

JMP LILSSEQ«D

JMS SWTCOHS

LLLSSFEQ



JWILL MQ SHIPT RIGHT 1

/COMRINATION OrF RITS

LRSSFQ,

DZM ACSTRT
nZM MQSTRT
[.AC BRITI?
DAC SCSTRT
LLAC ACSTRY
AND RITI!7
DAC LLKSTRT
RAR

LA MOSTRT
RAR

DAC MQCOMK
DA ACROMK
RAL

LMQ

LRS ot

DAC ACEND
{.ACS

NDAC SCEND
ALk

DAC LKEND
LACQ

DAC MQFEND
SAD ACEND
SKP

JMS LRSER{
JMS eWITCH
LRSSEQ+4
182 ACSTRY
NOP

182 MOSTRT

JMP |_RSSEN+4

JMS SWTCHS
.RSSEFQ
JMP ENDSHF

EVERY
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/A AND Mo
/A WAYS =

/AI'WAYS SWIFT OF

/LINK & AQ (7

/S0 THAT AC uwlLL = MQ

/Ac AND MQ
/8uoULD BE =

/Ae AND MQ R ¢ OK

/AL 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



/LRe COMMON FRROP TYPEOUT
/SHIFTS AF MnRF THAN

LRSERY,

ACCOMK,
MUCoMK,
SCCOMK

SIART

JMP

1

.IM§ FRRAUR

TYI RS

SCSTRT
| RSERY
woRS

| K&TRT
ACSTRT
MORTRT
TYPATR

SPACFa,

ACCOMK
MRMOMx
TYROR

7ep009
4ap200

5¢0n0d
6N Nbe
6uAN0Y

64Lpndl
6ApN0VY

| KEND 82703 R0
ACFND AURARY
MUFND /02020

TYINED
TYI ACS

SCEND 74270

0

JMP 1 I.RSERY

A
4
m
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10.4.4 Random Data, Normalize, and Interrupt Test

/TApE 8§

/RANNOM DATA SHIFTS
/NORMALT?E TFST
/INTFRRUPT TrST

5000/
LAC NBTT1A
DAC CHARK /SET PAQS K T0O 3

/START RANDOM DATA SHIFTS
/LEFT @ TD 44 PLACFS

RANSHF, LAC MRITS
DA PASSK
JMS RANGEMN
DA MOSTRT
JMS RANGEN /GPNERATE AC &TART
DAC SHFBUF
LAW SHFBUF
nAC t4@
TAD BIT17
NAC 11
LAC MOSTRT
LMo
DAC 1 10
ILAC SKFBUF
NDAC ACRTRT
LLSS @1
DA 1 10
ILAGG
DAC 1
SETLI S, LAC 1
187 |
LS 7
NAC 1
LACG
DAC t 1D
LAW SHFBUF«111
8AD 1@ /SHIFTED 44 PLACER?
SKP
JMP SETLLS
GLK
DAC LKSTRT
DZM SCSTRT
LAC KLLSS
DAC LRANEX
LAW SHFBUFm1
NAC 1@



508

¥
H

LRANLP,

LRANEX,

RLSTAY,

LA T 19
DAr ACOOMK
ILAC 1 10
NAC MnCOMK
LAC MGRTRT
M0

LAM LKQTRT
RAR

ILAC ACKTRT
LLSS

DAC -ACEND
BLX

NAC LKEND
ILANS

NAC ‘CFEND
LACQ

NAC MREND
gAD MQrUMK
QKL

JMP L 44
LAr ACCOMK
SAD AGEND
QKPR

JMe |_LSSER
JMR 8WITCH
LHEAN|.P+4
187 LRANEX
1S7 a0sTRY
LAr FDURS
SAD SCSTRT
SKP

JMP LRANLP
JME SwTCHS
RANSHF+6
1S7? PASSK
JMP RANSHFE#+2
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/@ TO 44 PLACES

/Mn = PREDIGTED?

/AC END = PREDICTED?

/SHIFTER 44 PLACES?
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/RANNOM NATA RIGHT @ TH 44 PLACES
RANR!T, LA NMBITS

NAC PASSK

JMa RANGEN

DAr MQQTRT

JMS RANGEN

NAC ACRTRT

LAW SHFBUF =1

NAC 1@

DAC 14

LAC ACSTRY

NAC 1 10

LAM MOSTRT

NAC 1 10

LMQ
oLL
LAC 1
1S7 11
LRE my
DAC 1
LACQ
NAC 1 10

ILAW SHFBUF+11}
SAD 10

SKP
JMP
LAC
NAR
NZM
NZM

SETLRS, 11

10

SETLRS
KLPS
RRANEX
ILKaTRT
SrSTRT
LLAW SHFBUF=1
NAC 10

LAC T 1@

DAR AGROMK
LA T 10

NAC MQCOMK
LAC MQSTRY
LMn
LAC
cLL
LRS o

DAC ACEND
GLK

NAC ILKEND
LACS

DAC SCEND
LACQ
nAC
SAD
SKP
JMp
LAC
SAD
SKP
JM8
JMS

RRANIP,

ACSTRT

RRANFYX,

MQEND
MR OMK

4
ACCOMK
ACEND

LRSER]
SWIToHW

/GPNERATE MQ gTARTY
/GPNERATE ACSTRT

/GFNERATE AC MO
/CAMPARE CONSTANTS

/0 TO 44 PLACES
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RRANEX =4
182 RRANEX
1S? SCSTRT
LAE FOURS
SAD SCS8TRT
]KpP
JMP RRANLP
JM8 SWTCHS
RANRIT#6
RRSTAY, 1872 PASSK
JMP RANKITSZ
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/RANNDOM NATA SEQUENCED

RANSEQ, ILAC NBITH
DAC PASSK
JMS RAMGEN
nAan AGSTRT
FAF 21000 /GEr AC SIGN CLR AC
LK
NAC SVSIGN
RTR
NAM SVSIGN+1
JMS RANGEN
AND NETT1? /MAKE MO17mACSH
TAD SVSIGN
DAR MOSTRT
LAC NBYTH1Y
NDAM SyMASK
LAC NBIT#®
DAR SYMASK#+1
DZM SCSTRT
nZM LKSTRTY

RANSOR, LAC MQSTRT /SrQUENCE 2
LMQ
oLL
LAR ACSTRT
LLSS
LRS »

LLSS 2

LRS

JM8 SENCOM
JMS SwiITCH
RANSNQ®

JMS NXTSER
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/SEQUENEE
JRIGHT 2, L4, R4, L2

5726 SRANSOY, LAC MOSTRT /SPQUENCE | R, Las R4, L2
oLt
ILMO /8pT UP
LAC ACSTRT
LRSS 2
LLS8S 4
LRS 4
LL8S 2
JMS SEQCOM /CAMPARE RESULTS
JM8 SW1TCH
RANSO
JMS NXTSEQ

JLEFT 3, RIGHWT 6, LEFT 6, RIGHT 3
/SEQUENEF 2
RANS0O2, LAC MQSTRT
LMQ
cLL
LAC ACSTRT
LLSS 3
I.RS &
LLSS &
LRS 3
JMS SENCOM
JMS SWITCH
RANSQ2
JMS NXTSEQ
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/SEQUENCE 3
LEFT 8,

/RIGHT 4,

RANSGNI,

/SEQUENCF 4

RANSNA4,

LEFT 8B,

LAC MQSTAY
oLl

1.MQ

LAC ACSTRY
LRSS 4
LLSS tn
LRS 12
1.LSS 4

JMS SEQCOM
JMS SwITCH
RANSN3

JMS NXTSEQ

LA MOSTRT
cLL

ILMO

LAC ACSTRT
LLSS &5 °
ILLR] 2
LLSS 12
LRS &

JMS SENCOM
JMS SWITCH
RANSN4

JMS NXTSEQ

RIGHT B,

LEFT 4

RIGHT 12, LEFT To,

RIGWT 8



/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

Digital-7-92-M
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/SEQUENGE 7 RIGHT 8, LEFT 16, RIGHT 16, LEPT 8

RANSQ7Y, LAC MQSTRT
1.MQ
LAC ACSTRT
cLL
LRSS 12
LLSS 20
LRS 22
LLSS ¢
JMS SEQCOM
JMS SWITCH
RANSQ?
JMS NXTSEQ

/SEQUENCE 8 LEFT 9, RIGHT 18, LEFT T8, RIGHT 9

RANgOB, LAC MGSTRT
LMO
LAC ACsTRT
eLI.
LLSS 19
LR 22
LLSS 22
LRS 11
JMS SEQCoOM
JMS SWITOHW
RANSNS
1S? PASSK
JMP RANSEQ#2
JM8 SWTCHS
RANSEQ
JMP NRML2F



/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

Digital-7-92-M
Page 93

/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 ANN ERROR TYPE

sEQanMm, JMP
DAC ACEND
aLK
DAC LLKEND
LACS
NAC SCEND
LACQ
DAC MQEND
SAD MOSTRT /Mn SAME AS START
SKP
JMP  +3 /ERROR MO
LAC SCEND
SZA
JMP . +4 /ERROR 8C
LAC ACSTRT
SAD ACEND
SKP
JMP 48 /ERROR AC
EAE 21002 /GET AC SIGN CLR AC
ALk
8AD LKEND /LINK END = AC SIGN9
JMP 1 SEQCOM /AL OK =~ EX!Yy
JMS FRROR
TYRDSQ
QPACE3
SCSTRT 742000
SEACOM 400000
WDR5
LKSTRT 52@p0M
ACSTRT 6020000
MOSTRT 6200200
TYSTRT
LKEND %00p90
ACEND 4002200
MQEND A@0000
TYRES
TYLACS
SCEND 742000
]
JMP 1 sEQCOM /ERROR EX1IT
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/RANDOM NUMBER GENERATOR

/718 RIT

RANGEN, JMP
LAC RANNO
cLL RAR~OPR
sZL
XOR AITO
XOR RANNO#1
ADD RANNO# 1
DAC RANNO
JMP I RANGEN

RANNO, 736425
338671

PASSK, 2

KLRS' LRS

KLLSS, LLS8S

SHFRUF, ”

SHFRUF+112/

/NORMALIZE TeST
/DOES NORMS fET aC @ = @ TO L

NRM_?E, nZM MOSTRT
DZM SCSTRT
LA BITH
DAC ACSTRTY
DZM LKSTRT
LAr LKSTRT /8TART SCOPE | 00P
RAR
cLo
LAC ACSTRT
NORMS =44 /8C =
DAC ACEND
LACQ
DAG MQEND /SAVE RESULTS
LAGS
DAC SCEND
GLK
NZM sO0C0OMK
DAC LKEND
SZa /Ac SIGN 19 0
JM@ NORMSE
JMS SWITCH /END SaOPE LOaP
NRMLZE+5
LAC LKSTRT
187 LKSTART
SNA
JMP NRMLZ2E*S
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/D0OES NORMS nbkT ACs=y TO L

NRML71,

ocLe
DAC
DZM
nZM
cLe
DAC
LAC
RAR
LAC
tLe

MOSTRT
SCSTRY
LKSTRT

ACSTRT
LKeTRT

ACSTRT
A

NORMS n=44

DAC

LLACQ

DAC

LACS

DAC
GLK
NZM
NAC
SNA
JMS
JMS

ACEND
MQEND
SCEND

SCCOMK
LKEND

NORMSE
SWITCH

NRMLZ1+6

LAC
187
SNA
JMP

LKSTRT
LKSTRY

NRMLZ 16

/START SCOPE 0OOP

/8¢T MQ = 118

/EnND ScOPE LOoOP
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/JWILL NORM STOP SHIFT WITH
/AC o AND AC Y UNEQUAL?

NRML?Q;

nZM MQSTRY
DZM LKSTRT
LLAC SEVSEV
DAC sCrOMK
LAC BITH
DAC ACSTRT
LAC BIT!?
DAC SCSTRT
LAC MQSTRT
LMO

eLL

LAC ACSTRT
NORM <43
DAC ACEND
LACQ

DAC MQEND
GLK

DAC LKEND
LACS

NDAC SCEND
SAn SEVSEV
SKP

JMS NORMER
JMS8 SWITCH
NRML72+10
LAC ACSTRT
CMA

DAC ACSTRT
LAC MQSTRT
OMA

DAC MQSTRT
SZA

g1, 10

/START SCOPE L 00P

/8eT Up COMPLETE
/8m ® |

/SAVE RESULTS

/8 ® <17

/END SCOPE LOOP

JMP NRMLZ2410
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/D0E8 NDAM NnT STOP SHIFT
/0N AC 2 = ARl 090, 11,

NRM{ 23, NDZM MQSTRT
DZM LKSTRT
LAC BRIT16 / NORMA| I2E aC » 2
DAC SCSTRT
LAC SEVSEVY
DAt SCCOMK
LAC A1T2
DAC ACSTRT
LAe MQSTRT /8YART SCoPRE | 00P
LMQ
cLL
LA® ACSTRT /CAMPLETE SpT UpP
NORMS =42 /80 s 2
DAC ACEND
LACS
DAC SCEND /8AVE REBULTS
6L K
DAC LKEND
LACQG
DAC MQEND
SPA
CMA /Ma = ALL 218 OR ALL 1'8
824
JMP L «8 /ERROR IN MQ
LAC ACEND
SPA /A NEQATIVE?
CMA /MAKE POSITIVE
SAD BITH /Am NORMAL!ZE CORRECT?
SKpP
JMP  ,+4 /Ae IN ERROR
I_LAC SCEND
SAD SEVSEy /S8 = =17
SKp
JMS NORMSE
JM8 SWITOMW /EnD SCOPE LOgP
NRML7E+6
LAC ACSTRT
CMA
DAC ACSTRY
LAC MOSTRT
CMA
DAC MQSTRT
SZA
JMP NRMLZ23182
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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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I AC
DAC
cLe
DAC
Jmp

NBITH
ACSTRT

MQSTRT
NRMLZ 446

/2Np SERIES
/NRGATIVE NUMBERS
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JWILL A GOMPi EMENT B!T PATTERN NORMAi IZE
/MO w 252525 AND 525252 AC = 'S OR 'S

NRMi_ 28,

DZM ACSTRY
| AC COMBIT
DAC MOSTRT
LAC FOUR4
DAC SCSTRT
DZM LKSTRT
I At MQSTRT
L MO

oL

LAC ACSTRT
NORMS

DAC ACEND
ILACS

DAC SCEND
ALK

DAC I_LKEND
LACQ

DAC MQEND
SPA

CMA

SZA

JMP #4
LLAC ACEND
SAD MOSTRT
sSKP

JMP %4
LAC FIVES
DAC SCCOMK
SAD SCEND
SKP

JMS NORMSE
JMS SWITOHW
NRML754+6
cLe

DAC ACSTRT
LAC MQSTRT
CMA

DA¢ MQOSTRT
SPA

JMP NRMLZB&6

JMS SWTCHS
NRMLZE
JMP INTEST

/292528 PATTERN

/SAOPE LOOP START

/ACEND sHOULD
/s MQSTRT
/Ae ERROR
/8¢ INDICATE gWIFrT 18

/END SrOPE LOoP

/TrST REPEAT SEQUENCE
/Gan TO INTERRUPT TEST
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/NORMAL12E ERKOR TYPEOUTS

NORMER,

JMP

JMS ERROR
TYNORM

SCSTRT 740000
NORMER 400000
HWDR5

LKSTRT 580000
ACSTRT 6200080
MUSTRT 60ap00
TYPATR

LKEND B00@n0
ACEND apa00ad
MQEND 400000
TYRES

TYLACS

SCCOMK 740000
TYCOR

TYLACS

SCEND 740000
TYRES

)
JMP 1 NORMER

/NORMALIZE StGNED FRROR TYPEOUTS

NORMRE»

JMP |

JMS ERROR
TYNRMS

SCSTRT 740000
NORMSF 400009
HDR5

LKSTRT 52p0n00
ACSTRT 640000
MQSTRT 630000
TYPATR

LKEND ®200200
ACEND a02009
MQFND 400000
TYRES

TYLACS

SCCOMK 740000
TYCOR

TYLAGS

SCEND 7402000
TYRES

o

JMP 1 NORMSE

/ERROR ADDRESS



/TEST PROGRAM INTERRUPT
/AFTER EAE OPERATINNS

INTERT, TSP
SKP
JMP 44
LAW @
TLS
TSP Sy
JMP 0'1
LAC (JMP INTSH
NAC: ¢
10N
FAF €
10F
t306 — ~ JMS FRROR
TYINTE
TYNOP

]

INTSY, TSF
JMP L=
JMS SWITCH
INTEQT# 11
ILAC RITI?
DAC MOSTRT
DZM ARSTRY
DZM LKSTRT
LAC FQUR3J

DAL SESTRTI {4

LA L uMP 0T 82:

DAR 4
LAC MQSTRY
LMO

CLA CLL=OPR
TON

LLS 43

INTg2L,

e AQFUUy To ey

JMS ERROR
TYINTE
€337 TYLLS
’ QCSTRT 740000
(.wb) 400000
)
JMP INTS2F

Digltal7-92-4
Page-303

/PRINTER PLAGS.
4 LI et !

B,
/TYPE NMLAL 54
/WELIT PRINTER: FLAG

YT

B, WM,

/LAAD INTHaIMP;
AAE

BEBTNY BN

/SHOULD; NoT AET HERE

IadTg AN SASEs
/0w ERRORs =7 20 u

/PREPARE FOR- L8
BNITWE BM,
TEITAL
BN
/EXEQUTE>: o w%g
/8HOULD NoT OFY HERE

rehTa
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INTS2,

INTS2E,

START

DAC

LACS

DAC

LACG

DAC
8Za
JMP
LLAC
SAD
SKP
JMP
LAC
SNA
JMP
JMS

ACEND
SCEND
MQEND
Y
ACEND
RITO

ot4
SCEND

INTS2E
ERROR

INDAT
TYLLS
SCSTRT 740000

HDR5

LKSTRT 500000
ACSTRT 609000
MOSTRY 600000
TYPATR

LKSTRY S0@0800
ACEND 400000
MOENN 4002000

TYLACS

SCEND 740000

n

TSF
JMP
JMS

o=

SWITCH

INYS2L

\JMS

SWTCHS

INTEST

LAS
AND
SNA
\IHP
LAW
TY
18
JMBP
JMS
LAG
DAC
LAS
AND
SNA
JMP
JMP

BIT6

Y
13

CHARK
L)
CRLF
NBIT16
CHARK

BITS

RANSHF
NORAC

/8AVE RESULTS

/Mn SHIFT OK?
/An SHIRT OK?

/8C Go v0 27

/WAlT IN GASE oF
/ERROR TYPEOUT

/TYPE AT END sET?

/0yCLE ALL TESTS
/s7?
/NA, STAY IN RANDAMS
/8TART SET UP 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.



