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1.0 GENERAL PROGRAM [NfORMATION
1.1 ABSTRA(T

THIS DIAGNOSTIC VERIFIES THE FUNCTIONALITY OF THE KEF11-BA (CIS -
COMMERCIAL INSTRUCTION SET) OPTION. IT ALLOWS THE USER TQ CHECK OUT
ANY COMBINATION OF CIS CHIPS. IN VIRTUALLY ALL CASES, FAULT ISOLATION
IS TO THE (IS CHIP LEVEL. THE DIAGNOSTIC CAN BE RUN UNDER XXDP, ACT,
AN%DAPT MONITORS., THE SOFTWARE SWITCH REGISTER (LOCATION 176) IS
USED.

THE CIS OPTION CONSISTS OF SIx MOS/LSI C(ONTROL C(HIPS CONTAINED IN
THREE ~ 4O-PIN  HYBRID  CARRIERS. ALL (IS INSTRUCTIONS ARE CHIP
PARTITIONED, I.E. ALL THE CODE FOR A PARTICULAR NSTRUCTION IS
CONTAINED ON A PARTICULAR CONTROL CHIP. THE EXCEPTION IS THAT ALL CIS
(NSTRUCTIONS MUST PASS THROUGH THE FIRST (IS (HIP (CONTROL CHIP
DC303-004) BEFORE REACHING THEIR DESTINATICN CHIP.

1.2 SYSTEM REQUIREMENTS
A. HARDWARE KREQUIREMENTS

THIS DIAGNOSTIC IS DESIGNED TO RUN ON A SYSTEM IMPLEMENTING A
DCF11-AA  (HIP SET. ALSO REQUIRED ARE A SERIAL LINE INTERFACE, A
CONSOLE TERMINAL, AND 16K OF MEMORY., THE FIRST (IS (HIP
(DC303-004> MUST BE INSTALLED. ANY (OR NONE) OF THE OTHER (IS
CHIPS MAY BE PRESENT.

B. SOFTWARE REQUIREMENTS

THE SOFTWARE ENVIRONMENTS UNDER WHICH THIS DIAGNOSTIC WILL
OPERATE  ARE  APT  SCRIPT, APT STAND-ALONE, A(CT Q.v., A(T
AUTO-ACCEPT, ACT STAND-ALONE, XXDP (HAIN, XXDP STAND-ALUNE., AND
ABSOLUTE BINARY PAPER TAPE.

1.3 RELATED DOCUMENTS AND STANDARDS

THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE CREATION OF
THIS DIAGNOSTIC:

DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING
PRACTICES (DOC. NO. 175-003-009-02)

ACT11/XXDP PROGRAMMING SPECIFICATION (AUTOCAT-11-QZAUB-B-D)

BIC/BIN EXTENSION LIST

STANDARD APT SYSTEM TO PDP-11 DIAGNOSTIC INTERFACE
(#APT/11-317-07-09)

DEC STD 168: PDP11 EXTENDED INSTRUCTIONS

(]S4.L]S

CiIs5.LIsS

SEQ 0004




1.

1.

Page 5

S
S
S
S

o

VY
D00~

Pt Pt Pt g
(Vo R Ve J Vo XV,

l
l
%
CONTROL CHIP SPECIF]JCATION
DATA (H]P SPEC]F]CATION
SPMAC REFERENCE MANUAL

L
L
L
L
0

DIAGNOSTIC HIERARCHY PREREQUISITES

[T IS ASSUMED THAT THE (PU, MEMORY, SERJAL LINE INTERFACE, AND
CONSOLE TERMINAL HAVE ALL PASSED THE PROPER DIAGNOSTICS.

ASSUMPT IONS

THE DIAGNOSTIC WILL ATTEMPT TO TEST ALL SIX CIS C(HIPS UNLESS THE
SOF TWARE SWR IS ALTERED TO INDICATE A SUBSET OF (IS CHIPS TO BE
TESTED. SEE SECTION 2.°2.
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2.0 OPERATING INSTRUCTIONS

2.

2.2

LOADING AND STARTING PROCEDURE

A. LOADING

USE STANDARD LOADING PROCEDURE FOR PDP-11 ABSOLUTE BINARY PAPER
TAPES; OR XXDP MEDIA (FILES WITH .BIC GR .BIN EXTENSIONS ONLY).
B  STARTING

THE PROGRAM SHOULD ALWAYS BE STARTED AT 200. UPON START UP

(RUNNING IN NON-AUTOMATIC MODE) THE DIAGNOSTIC INITIALIZES,
PRINTS OUT ITS IDENTIFICATION (FIRST TIME ONLY), AND THEN PRINTS:

"SWR = 000000 NEW - *°
THE NUMBER FOLLOWING '‘SWR'' IS THE CURRENT VALUE OF THE SOF TWARE
SWITCH REGISTER. I[F NO C(HANGES ARE DESIRED IN THE SWITCH

REGISTER THEN A CARRIAGE RETURN MAY BE HIT; IF  CHANGES ARE
DESIRED THEN A NEW VALUE MAY BE TYPED IN FOLLOWED BY A CARRIAGE
RETURN. IF NOT ALL SIX CIS CHIPS ARE TO BE TESTED THEN THE SWR
WILL HAVE TO BE C(HANGED. SEE NEXT SECTION FOR SWR BIT
ASSIGNMENTS.

PROGRAM OPTIONS

SWITCH REGISTER SETTINGS

LOCATION 176 IS USED FOR THE SOFTWARE SWITCH REGISTER (UNLESS
RUNNING UNDER APT SCRIPT MODE). THE FOLLOWING ARE THE RESULTS OF
SETTING THE RESPECTIVE SWR BITS:

BIT15 ~HALT ON ERROR

BIT14 -SCOPE LOOP

BIT13 =INHIBIT ERROR TYPEQUT

BIT12 -NOT USED

BITN =INHIBIT SUBTEST ITtRATIONS

BIT5<10:6> -NOT USED

BITOS =TEST CIS CONTROL CHIP 9 (DC303~-009)
BIT04 -TEST CIS CONTROL CHIP 8 (DC303-008)
BIT03 =TEST CIS CONTROL CHIP 7 (DC303-007)
BIT0Z =TEST CIS CONTROL CHIP 6 (DC303-006)
BIT01 =TEST CIS CONTROL CHIP 5 (DC303-005)
BITOO ~TEST CIS CONTROL CHIP 4 (DC303-004)

AS CAN BE SEEN ABOVE, SWR BITS<5:0> ALLOW THE USER TO SELECT ANY
COMBINATION OF CIS CONTROL CHIP(S) TO BE TESTED. TO SELECT A CIS
CONTROL CHIP FOR TESTING, ITS CORRESPONDING B8IT IN THE SWITCH
REGISTER MUST BE SET. NOTE, HOWEVER, THAT IF SWR BITS<5:0> ARE
ALL ZERQ (DEFAULT MODE) THEN THE DIAGNOSTIC WILL TEST ALL SIX CIS
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(OMTROL CHIPS.

THE VALUE OF THE SOF TWARE SWITCH REGISTER MAY BE CHANGED DURING

THE PROGRAM RUN. TO DO THIS A (ONTROL/G IS TYPED (TYPE THE

'CTPL' AND 'G' KEYS SIMULTANEOUSLY); WITHIN A FEW SECONDS THE

ggRREz;UTVALUE OF THE SWR IS TYPED OUT AND THE PROGRAM WAITS FOR
W .

NOTE: THE PROGRAM IS NOT RUNNING ANY TESTS WHILE WAITING FOR A
NEW VALUE OF SWR TO BE INPUT,

EXECUTION TIMES

ALL TIMES WERE MEASURED ON A KDF11-A, RUNNING THE FULL COMPLEMENT
OF CIS CONTROL CHIPS.

A. FIRST PASS (Qv)
10 SECOND®

B. LONGEST TEST
13 SECONDS

C. ADDITIONAL TIME FOR UNITS
N/A

D. FULL PASS TIME (ITERATIONS)
70 SECONDS
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3.0 ERROR INFORMATION

30

3.2

ERROR REPORTING PROCEDURES

WHEN A CIS INSTRUCTION FAILS, THE TYPEOUT GIVES THE ERROR PC, THE
CONTROL CHIP NUMBER, AND WHAT KIND OF FAILURE OCCURRED. THE
ERROR PC IS THE ACTUAL LOCATION OF THE ERROR CALL IN THE FAILING
SUBTEST. THE CONTROL CHIP NUMBER REFERS TO WHICH CONTROL CHIP
WAS BEING TESTED WHEN THE ERROR OCCURRED. THE CONTROL CHIP
NUMBER WILL APPEAR AS 23-%04, 23-+05, 23-+06, 23-+07, 23-+08, OR
23-+09. THE ~ SIGNIFIES THE REVISION LEVEL OF THE CHIP AND SO
MAY BE ANY DIGIT. THE LAST TWO DIGITS DISTINGUISHES ONE CIS CHIP
FROM ANOTHER. CURRENTLY, THE SIX CIS TONTROL CHIPS ARE PACKAGED
ON THREE HYBRID CARRIERS. THE PART NUMBERS FOR THE _HYBRID
ASSEMBLIES ARE:  5700002-00 (CIS CHIPS 23-+04 AND 23-+06),
5700003-00 (CIS CHIPS 23-+05 AND 23-+07) AND 5700004-00 (CIS
CHIPS 23-+08 AND 23-x09). THE KINDS OF FAILURES REPORTED ARE:

“‘CIS INSTRUCTION FAILURE''

"'CIS INTERRUPT FAILURE''

"NO TRAP ON ILLEGAL CIS CLASS OPCODE''
THE "'CIS INSTRUCTION FAILURE'' IS THE MOST FREQUENTLY CALLED
ERROR. IT USUALLY REFERS TO A CIS INSTRUCTION THAT PRODUCES THE
WRONG CONDITION CODES, THE WRONG DESTINATION OUTPUT, OR THE WRONG
GENERAL  PURPOSE  REGISTER (CONTENTS. TO DETERMINE WHAT THE
SPECIFIC FAILING INSTRUCTION IS, AND THE SPECIFIC TYPE OF
EeébgREE LOOK IN THE DIAGNOSTIC AT THE CODE IN THE AREA OF THE

ERROR HALTS

THREE UNEXPECTED FAULTS CAN ALSO OCCUR. THEY ARE:

AN UNEXPECTED TIME-OUT TRAP''

“AN UNEXPECTED ILLEGAL AND RESERVED INSTRUCTION TRAP'’

"POWER FAIL''
IN ALL THREE CASES THE PROGRAM HALTS IMMEDIATELY AFTER TYPING QUT
THE APPROPRIATE MESSAGE. HITTING “P'' (PROCEED) WILL CAUSE THE
DIAGNOSTIC TO START OVER IF THE FAULT WAS A POWER FAIL, AND 10
CONTINUE THE  DIAGNOSTIC FROM THE POINT AT WHICH [T WAS
INTERRUPTED FOR THE OTHER TWO FAULTS. ANY OQTHER UNEXPECTED
INTERRUPTS OR TRAPS WILL BE CAUGHT BY THE TRAP CATCHER, WHICH
ALSO HALTS THE DIAGNOSTIC.

SETTING SWR BIT1S WILL CAUSE THE THREE ERRORS LISTED IN SECTION
3.1 TO HALT AFTER TYPING OQUT THE FRROR MESSASE. HITTING ‘P
(PROCEED) WILL CONTINUE THE DIAGNCSTIC.
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PERFORMANCE AND PROGRESS REPORTS
PERFORMANCE REPORTS
N/A

PROGRESS REPORTS

AT THE END OF EACH PASS THE DIAGNOSTIC PRINTS OuT
FOLLOWED BY THE CURRENT PASS NUMBER.
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"EVICE INFORMATION TABLES

THE CIS INSTRUCTIONS ARE PARTITIONED SUCH THAT NEARLY ALL THE
MICRO-CODE FOR AN INSTRUCTION IS LOCATED_ ON ONE CHIP. (THE
INSTRUCTIONS THAT RESICE ON CONTROL CHIP DC303-004 ARE (CONTAINED
ENTIRELY ON THAT CHIP,  ALL THE OTHER INSTRUCTIONS MUST FIRST
PASS THROUGH CONTROL CHIP &4 SO THERE IS A SMALL AMOUNT OF
MICRO-CODE FOR THE OTHER INSTRUCTIONS ON THAT C(HIP.) THE
PARTITIONING IS AS FOLLOWS:

CONTROL CHIP DC303-004:

LZDR 07602r LOAD 2 DESCRIPTORS
L3DR 07606R LOAD 3 DESCRIPTORS
MOV( 076030 MOVE CHARACTER
MOVCR 076031 MOVE REVERSE JUSTIFIED CHARACTER
MOVT( 076032 MOVE TRANSLATED CHARA(CTER
LOCC 076040 LOCATE CHARACTER
SKPC 076041 SKIP CHARACTER
SCANC 076042 SCAN CHARA(CTER
SPANC 076043 SPAN CHARACTER
CMPC 076044 COMPARE CHARACTER
MAT( 076045 MATCH CHARACTER
CONTROL CHIP DC303-005:

CVTNL 076053 CONVERT NUMERIC TO LONG

CVTPN 076054 CONVERT PACKED TO NUMERIC

CVTNP 076055 CONVERT NUMERIC TO PACKED

CVTLN 076057 CONVERT LONG TO NUMEKIC

CVTPL 076073 CONVERT PACKED TO LONG

CVTLP 076077 CONVERT LONG TO PACKED
CONTROL CHIP DC303-006:

ADDN 076050 ADD NUMERIC

SUBN 076051 SUBTRACT NUMERIC

CMPN 076052 COMPARE NUMERIC

ASHN 076056 ARITHMETIC SHIFT NUMER]C
CONTROL CHIP DC303-007:

ADDP 076070 ADD PACKED

SuBP 076071 SUBTRACT PACKED

CMPP 076072 COMPARE PACKED

ASHP 076076 ARITHMETIC SHIFT PACKED
CONTROL CHIP Dr303-008:

MULP 376074 MULTIPLY PACKED
CONTROL

DIVP

CHIP DC303-009:
076075

DIVIDE PACKED

ALL OF THE ABOVE INSTRUCTIONS EXCEPT FOR LZDR AND L3DR HAVE AN
IN-LINE VERSION, TOO. IS
APPENCED TO IT AND THE OPCODE IS THE SAME EXCEPT BITO? fg

SET. FOR

EXAMPLE, THE

CVINPI (076155).

THE MNEMONIC ]S THE SAME EXCEPT AN ''T"'
IN~LINE VERSION OF CVINP (076055)

SEQ 0010
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€.0 PROGRAM DESCRIPTION

6.1
6.2

THIS PROGRAM WAS WRITTEN IN MODULES. THE FIRST MODULE INCLUDES
START UP AND INITIALIZATION ROUTINES, BASIC DEFINITIONS, VARIABLE
DEFINITIONS, THE TRAP CATCHER, AND ACT AND APT INFORMATION. THE
SECOND MODULE CONTAINS THE TESTS FOR THE CONTROL CHIP DC303-004
INSTRUCTIONS, THE TEST DATA FOR THOSE INSTRUCTIONS, AN ILLEGAL
OPCODE TEST., AND AN INTERRUPTABILITY TEST. THE THIRD _MODULE
CONTAINS THE TESTS AND TEST DATA FOR CONTROL CHIP DC303-005
INSTRUCTIONS, A SUBROUTINE TO CONVERT LONG INTEGER TO AN
INTERMEDIATE FORM, AND A SUBROUTINE TO CONVERT FROM  THE
INTERMEDIATE FORM TO LONG INTEGER. THE FOURTH MODULE CONTAINS
THE TESTS FOR CONTROL CHIP DC303-006 INSTRUCTIONS. THE TESTS FOR
CONTROL CKIP DC303-007 ARE IN THE FIFTH MODULE. THE SIXTH MODULE
HAS THE TESTS AND TEST DATA FOR CONTROL CHIPS D(C303-008 AND
DC303-009. FINALLY, THE SEVENTH MODULE CONTAINS END OF PASS,
SCOPE, ALL THE OTHER COMMON SUBROUTINES, ASCII MESSAGES, BUFFERS,
TABLES, AND TEST DATA FOR CONTROL CHIPS DC303~006 AND DC303-007.

PROGRAM EXECUTION CHARACTERISTICS
SUBTEST SUMMARIES

THERE IS ONE SUBTEST FOR EACH (IS INSTRUCTION. FIRST, THE
REGISTER FORM OF THE INSTRUCTION IS TESTED WITH SEVERAL SETS OF
DATA. THEN ONE CASE OF THE IN-LINE VERSION IS TESTED. THE TYEST
DATA  FOR THE REGISTER FORM IS IN TABLES. THE FIRST WORD OF EACH
TABLE IS THE NUMBER OF TEST CASES CONTAINED IN THE TABLE. THE
FORMAT OF THE TEST DATA IS DIFFERENT FOR DIFFERENT INSTRUCTIONS,
THE FIRST TEST CASE IN EACH TABLE HAS COMMENTS IDENTIFYING EACH
ELEMENT IN THE TEST CASE.

THE FOLLOWING IS A SUMMARY OF EACH SUBTEST.

MOVC - THE TABLE OF TEST CASES CONTAINS:

<SOURCE LENGTH>

<SOURCE ADDRESS>

<DESTINATION LENGTH>

<DESTINATION ADDRESS>

<FILL CHARACTER>

<SOURCE BUFFER STATE>

<DESTINATION BUFFER STATE>
THE SOURCE AND DESTINATION BUFFER STATES DESIGNATE WHAT
THOSE BUFFERS WILL BE FILLED WITH BEFORE EXECUTION OF THE
MOVC INSTRUCTION. A '0° INDICATES EACH BYTE WILL CONTAIN
000, A '-1' INDICATES 377, AND A '1' INDICATES 252
(ALTERNATING 1°'S AND 0'S BIT PATTERN). AN EXPECTED
DESTINATION RESULT IS COMPUTED, AS WELL AS EXPECTED
CONDITION CODES AND VALUES OF RO-R5. THEN THE MOV(
INSTRUCTION IS EXECUTED AND THE ACTUAL RESULTS ARE
COMPARED WITH THE EXPECTED RESULTS. DISAGREEMENTS ARE
FLAGGED WITH AN ERROR C(ALL, WHICH PRINTS OUT ‘(IS

SEQ 0011
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INSTRUCTION FAJLURE', THE PC OF THE ERROR_CALL AND THE
CONTROL CKIP NUMBER (IN THIS CASE., CONTROL CHIP NUMBER
DC303-004). THIS WHOLE PROCEDURE IS REPEATED FOR EACH
TEST CASE IN THE TABLE. THEN ONE SIMPLE IN~LINE CASE IS
TESTED. THE DATA FOR THE IN-LINE CASE FOLLOWS THE TABLE
OF TEST CASES FOR THE REGISTER FORM OF MOVC, AND IT
CONTAINS  ONLY: SOURCE LENGTH, SOURCE ADDRESS,
DESTINATION LENGTH, AND DESTINATION ADDRESS.

MOVRC - SAME AS MOV(

MOVTC ~ SAME AS MOV(,

LOCC

SKPC

EXCEPT THAT A TRANSLATION TABLE, LOCATED AT 'TRANS', IS
USED. PRIOR TO THE EXECUTION OF THE MOVTC INSTRUCTION,
THE TRANSLATION TABLE IS CLEARED. THEN BYTE LOCATION
TRANS+0 GETS A 63, TRANS+252 GETS A 314, AND TRANS+377
GETS A 125 (ALL NUMBERS OCTAL).

- THE TABLE OF TEST CASES CONTAINS:

<SOURCE LENGTH>

<CHARA(CTER SEARCHED FOR>

<OFFSET>
THE SEARCH BUFFER (BUFF1) IS FILLED WITH ZEROES, THEN AT
BYTE LOCATION °*BUFF1+0FFSET' THE °'CHARACTER SEARCHED FOR'
IS INSERTED. EXPECTED RESULTS FOR T1H4E CONDITION CODES
AND RO~-RS5 ARE COMPUTED. (HE LOCC INSTRUCTION IS EXECUTED
AND EXPECTED RESULTS ARE (OMPARED WITH ACTUAL RESULTS.
DISAGREEMENTS ARE FLAGGED WITH ERROR CALLS.

= SIMILAR TO LOCC,

EXCEPT THAT THE TEST CASES HAVE A 'NOT SEARCH.D FOR
CHARACTER' IN PLACE OF A 'CHARACTER SEARCHED FOR'. 1HE
SEARCH BUFFER (BUFF1) IS FILLED WITH  SEARC' .D-fOR
CHARACTERS, THEN AT BYTE LOCATION °‘BUFF1+0FFSET*® (HE °'NOT
SEARCHED FOR' CHARACTER IS INSERTED.

SCANC - THE TABLE OF TEST CASES CONTAINS-

<SOURCE LENGTH>

<OFFSET>
BUFF1 IS FILLED WITH ZEROES THAN AT BYTE LOCATION
‘BUFFT1+0FFSET* A 125 1S INSERTED. THE TABLE *CHRSET IS
CLEARED, THEN A 1 IS INSIRTED AT BYTE LOCATION
"CHRSET+125', TO DENOTE MEMB RSHIP IN THE CHARACTER SET.
EXPECTED CONDITION CODES AND 0-RS VALUES ARE COMPUTED,
THE SCANC INSTRUCTION IS C-XECUTED, AND D]SAGREEMENTS
BETWEEN ACTUAL AND EXPECTED R:ZSULTS CAUSE ERROR CALLS.

SPANC - THE TABLE OF TEST CASES CONTAINS:

<SOURCE LENGTH>

SEQ 0012
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<OFFSET>

BUFF1 IS FILLED WITH ZEROES, THEN A 252 IS INSERTED AT
BYTE LOCATION 'BUFF1+OFFSET', C(HRSET IS FILLED WITH
7EROES, THEN BYTE LOCATION °'CHRSET+0' GETS A 40 SO THAT A
O IN THE SOURCE BUFFER WILL BE CONSIDERED A MEMBER OF THE
CHARACTER SET AND A 252 WILL NOT. EXPECTED CONDITION
CODES AND RO-R5 VALUES ARE COMPUTED, SCANC IS EXECUTED,
EXPCCTED RESULTS ARE COMPARED W'TH ACTUAL RESULTS, AND
DISAGREEMENTS CAUSE ERROR CALLS.

~ THE TABLE OF TEST CASES CONTAINS:

<SOURCE1 LENGTH>

<SOURCEZ2 LENGTH>
BOTH SOURCE STRINGS ARE FILLED WITH 377'S AND THE FILL
CHARACTER IS SET EQUAL TO 377. THEN IN THE LONGER
STRING, AT 'SRC.ADR+OFFSET', A BYTE IS CLEARED. THIS
BYTE WILL BE THE INEQUALITY BETWEEN THE TWO STRINGS WHICH
WILL TERMINATE THE (MP" COMPARISON. ACTUAL RESULTS WILL
BE C(OMPARED WITH TREVIJUS.Y COMPUTED EXPECTED RESULTS
(COMDITION CODES AN.» RO-R5 VALUES).

- THE TABLE OF TEST CASES CONTAINS:

<O0BJECT LENGTH>

<OFFSET>
THE SOURCE STRING IS THE FJRST 70 BYTES OF BUFF1. BUFF1
IS FIRST FILLED WITH 377'S AND THEN CLEARED FROM
'‘BUFF1+0FFSET® TO THE END OF BUFF1. THE OBJECT STRING
STARTS AT BUFFZ2, IS OF LENGTH 'OBJECT LENGTH' FROM THE
TABLE OF TEST CASES, AND IS ALL 2EROES. EXPECTED VALUES
OF CONDITION CODES AND RO-RS ARE COMPUTED, MATC IS
EXCCJUTED, EXPECTED RESULTS AND ACTUAL RESULTS ARE
COMPARED, AND ERROR CALLS ARE MADE FOR DISAGREEMENTS.

CVTLP = THE TABLE OF TEST CASES CONTAINS:

<DESTINATION DATA TYPE AND LENGTH>

<LONG INTEGER HIGH, AND SIGN>

<LONG INTEGER LOW>
THE LONG INTEGER IN THE TEST CASE IS CONVERTED TO PACKED
AND PLACED INTO BUFFER °'DS.EXP' (DECIMAL STRING EXPECTED)
ACCORDING TO THE DESTINATION TYPE AND (ENGTH SPECIFIED IM
THE TABLE. THE EXPECTED VALUES OF THE CONDITION CODES
AND RO-R5 ARE AL SO COMPUTED. THE C(CVTLP INSTRUCTION IS
EXECUTED AND FXPECTED RESULTS ARE COMPARED WITH ACTUAL
RESULTS. DISAGREEMENTS WILL CAUSE ERROR CALLS.

CVILN = SAME AS THE (VTLP TEST,

EXCEPT THE LONG INTEGER IS CONVERTED TO A NUMERIC DECIMAL
FORM, ACCORDING TO THE SPECIFICATION IN THE TEST CASE.

CVTPL - THE TABLE Of TEST CASES CONTAINS:

SEQ 0013
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<SOURCE DATA TYPE AND LENGTH>

<POINTER TO PACKED DECIMAL STRING>

<A PALKED DECIMAL STRING>
THE PACKED DECIMAL STRING IS CONVERTED TO A LONG INTEGER
AND THE RESULT IS PUT INIO °'R2.EXP' AND 'R3.EXP'
(EXPECTED RESULTS FOR RZ2 AND R3).  THE EXPECTED RESULTS
FOR_ THE OTHER GENERAL PURPOSE REGISTER AND THE CONDITION
CODES ARE ALSO COMPUTED. THE CVTPL INSTRUCTION IS
EXECUTED, ACTUAL RESULTS ARE C(OMPARED WITH EXPECTED
RESULTS, AND DISAGREEMENTS ARE FLAGGED BY ERROR CALLS.

CVINL - SAME AS THE CVTNL TEST,
EXCEPT THAT NUMERIC DECIMAL STRINGS ARE CONVERTED INSTEAD
OF PACKED DECIMAL  STRINGS. ALSO, A TABLE FOR
INTERPRETING ACCEPTABLE SIGN/DIGIT  COMBINATIONS  FOR
OVERPUNCH IS INCLUDED.

CVIPN ~ THE TABLE OF TEST CASES CONTAINS:

<SOURCE DATA TYPE AND LENGTH>

<POINTER TO A PACKED SOURCE STRING>

<DESTINATION LENGTH>
EACH PACKED DECIMAL STRING IS CONVERTED INTO EACH OF THE
SIX NUMERIC DECIMAL DATA TYPES. THUS, EACH TEST CASE IS
USED SIX TIMES BEFORE GOING ON TO THE NEXT ONE. EACH
TIME, THE EXPECTED CONDITION CODES AND RO-R5 VALUES ARE
ALSO COMPUTED. THE CVTPN INSTRUCTION IS  EXECUTED,
EXPECTED RESULTS ARE COMPARED WITH ACTUAL RESULTS, AND
DISAGREEMENTS ARE FLAGGED BY ERROR CALLS.

CVINP - THE TABLE OF TEST CASES CONTAINS:

<SOURCE DATA TYPE AND LENGTH>

<POINTER TO A SOURCE STRING>

<DESTINATION DATA TYPE AND LENGTH>

<A SOURCE STRING>
THE SOURCE STRING IS IN AN INTERMEDIATE FORMAT. THE
FIRST WORD INDICATES THE SIGN (0 FOR POSITIVE, -1 FOR
NEGATIVE). FOLLOWING THAT IS THE  MAGNITUDE, ONE
BINARY-CODED-DECIMAL  DIGIT PER BYTE. THE SOURCE IS
CONVERTED TO A PACKED DECIMAL STRING AND PUT INTO
'DS.EXP', AND THE EXPECTED VALUES OF THE CONDITION CODES
AND RO-R5 ARE COMPUTED. THE (CVINP  INSTRUCTION IS
EXECUTED, ACTUAL RESULTS COMPARED WITH EXPECTED RESULTS,
AND DISAGREEMENTS FLAGGED BY ERROR CALLS.

ADDN - THE TABLE OF TEST (ASES CONTAINS:
<SOURCE1 LENGTH>
<SOURCE1 POINTER>
<SOURCEZ2 LENGTH>
<SOURCE2 POINTER>
<DESTINATION LENGTH>
<DESTINATION POINTER (SUM)>

SEQ 0014
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<EXPECTED CONDITION CODES>
THE SOURCE1, SOURCEZ2, AND DESTINATION STRINGS ARE IN AN
INTERMEDIATE FORMAT, EACH ONE IS TESTED IN FIVE OF THE
SIX DATA TYPE FORMATS (UNSIGNED ZONED IS TESTED [N THE
INLINE CASE ONLY). THIS GIVES A TOTAL OF 125 TESTS
PERFORMED ON EACH TEST CASE, IN ORDER TO TEST ALL
COMBINATIONS OF THE FIVE DATA TYPES., SOURCE1 AND SOURCE?2
ARE ADDED TOGETHER BY THE ADDN INSTRUCTION AND THE ANSWER
IS COMPARED TO THE EXPECTED ANSWER WHICH IS SUPPLIED IN
THE TEST TABLE (POINTED TO BY THE  DESTINATION
POINTER). EXPECTED CONDITION CODES ARE ALSC - * ™ 1ED IN
THE TEST CASE TABLE AND IS (OMPARED WITH ...c ACTUAL
CONDITION CODES. THE EXPECTED GENERAL PURPOSE REGISTER
VALUES (RO-R5) ARE THE ONLY EXPECTED RESULTS THAT ARE
ACTUALLY CALCULATED BY THE DIAGNOSTIC, AND THESE TOO ARE
COMPARED WITH THE ACTUAL RESULTS. ANY DISAGREEMENTS
?g;gEENA CCTUAL AND EXPECTED RESULTS ARE FLAGGED BY AN

CALL.

= THE SAME AS ADDN,

EXCEPT THAT THE TEST CASES HAVE THE EXPECTED DESTINATION
STRING (IN AN INTERMEDIATE FORMAT) AND EXPECTED CONDITION
CODES FOR A SUBTRACT OPERATION INSTEAD OF AN  ADD
OPERATION. THE SOURCE1 LENGTH AND POINTER, THE SOURCEZ2
LENGTH AND POINTER, AND THE DESTINATION LENGTH ARE
IDENTICAL TO THOSE USED IN THE ADDN INSTRUCTION. THE
¥E§} OPERATES IN EXACTLY THE SAME MANNER AS THE ADDN

- THE TABLE OF TEST CASES (ONTAINS:

<SOURCE1 LENGTH>

<SOURCE1 POINTER>

<SOURCEZ2 LENGTH>

<SOURCE2 POINTER>
THE TWO SOURCE STRINGS ARE [N AN INTERMEDIATE
FORMAT. EACH ONE IS TESTED IN FIVE OF THE SIX NUMERIC
DATA TYPE FORMATS (UNSIGNED ZONED IS TESTED IN THE INLINE
CASE ONLY). THIS GIVES A TOTAL OF 25 TESTS PERFORMED ON
EACH TEST CASE. IN EACH TEST, SOURCEY IS ARJTHMETICALL.
COMPARED WITH SOURCEZ2 AND THE CONDITIONS ARE UPDATED T0
REFLECT THE RESULTS. THE EXPECTED CONDITION CODES ARE
COMPARED WITH THE ACTUAL CONDITION CODES, AND RQ~RS5S ARE
TESTED TO SEE THAT THEY ARE CLEAR. ANY DISCREPANCIES ARE
FLAGGED BY ERROR CALLS.

- THE TABLE OF TEST CASES CONTAINS:

<SOURCE LENGTH>

<DESTINATION LENGTH>

<SHIFT COUNT>

<ROUNDING DIGIT>
THE SOURCE STRING IS ALWAYS A STRING OF '4'"S STARTING AT
DSBUF 1 AND  OF THE LENGTH SPECIFIELC &Y THE TEST
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CASE. EACH TIME, THE EXPECTED RESULTS ARE CALCULATED AND
PUT INTO DS.EXP AND CC.EXP, ACTUAL RESULTS ARE COMPARED
gé;gREéifE;ED RESULTS AND DISAGREEMENTS ARE FLAGGED 8Y

= SAME AS THE ADDN TEST,

EXCEPT THAT EACH TEST CASE IS RUN ONCE, USING SIGNED
PACKED FORMAT. UNSIGNED PACKED IS TESTED IN THE IN-LINE
Tgég. E;?E IDENTICAL TABLE OF TEST CASES USED FOR ADDN 15
U H .

- SAME AS THE SUBN TEST,

EXCEPT THAT EACH TEST CASE IS RUN ONCE, USING SIGNED
PACKED FORMAT. UNSIGNED PACKED IS TESTED IN THE IN-LINE
ngg.HE;?E IDENTICAL TABLE OF TEST CASES USED FOR SUBN IS

- SAME AS THE CMPN TEST,

EXCEPT THAT EACH TEST CASE IS RUN ONCE, USING SIGNED
PACKED FORMAT. UNSISNED PACKED IS TESTED IN THE IN-LINE
Tgég. E;?E IDENTICAL TABLE OF TEST CASES USED FOR CMPN IS
U H .

- SAME AS THE ASHN TEST,

EXCEPT THAT EACH TEST CASE IS RUN ONCE, USING SIGNED
PACKED FORMAT. UNSIGNED PACKED IS TESTED IN THE IN-LINE
TEEB.HE;?E IDENTICAL TABLE OF TEST CASES USED FOR ASHN IS
U .

~ THE TABLE OF TEST CASES CONTAINS:

<SOURCET LENGTH>

<SOURCET POINTER>

<SOURCE?2 LENGTH>

<SOURCE?2 POINTER>

<DESTINATION LENGTH>

<DESTINATION POINTER (PRODUC!)>

<CC.EXP (PRODUCT)>
THE TWO SOURCES (MULTIPLIER AND MUL_TIPLICAND) AND
EXPECTED DESTINATION (PRODUCT) ARE IN THE TABLE OF TEST
CASES, IN INTERMEDIATE FORMAT, THE TWO SOURCES ARE
MULTIPLIED TOGETHER (IN SIGNED PACKED FORMAT) AND THE
EXPECTED PRODUCT IS COMPARED WITH  THE ACTUA
RESULT. ALSO, THE EXPECTED VALUES OF RO-RS5 AND THE
CONDITION (ODES ARE COMPARED WITH THE A(C TUAL
RESULTS. ANY DISCREPANCIES ARE FLAGGED BY ERROR
E:gtséNLeNSIGNED PACKED FORMAT [S TESTED IN THE INLINE

- SAME AS THE MULP TEST,

SEQ 0016
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EXCEPT THAT A DIVP IS EXECUTED AND THE TABLE OF TEST
CASES CONTAINS QUOTIENT RESULTS FOR THE LAST TWO TABLE
ENTRIES (DESTINATIUN POINTER AND (C.EXP),

6.3 SPECIAL SUBROUTINE DESCRIPTION

7.0 LISTING

2

SEQ 0017
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1 :«COPYRIGHT (C) 198C

2 S«DIGITAL EQUIPMENT CORP.

3 S «MAYNARD, MASS. 01754

L ha

2 P *PROGRAM BY RICHARD KIMBALL & DONALD SOBIK

%

g :+THIS PROGRAM WAS ASSEMBLED USING SPMA(
13 .SBTTL BASIC DEFINITIONS
11 ;*INITIAL ADDRESS OF THE STACK POINTER *#« 776 s+
12 000776 STACK= 776

13 .EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
}g .EQuUIV 10T,SCOPE ::BASIC DEFINITION OF SCOPE CALL
16 ;*M]SCELLANEOUS DEF INITIONS

17 000011 HT- 11 :;CODE FOR HORIZONTAL TAB
18 000012 LF- 12 ::CODE FOR LINE FEED

19 000015 CR= 15 ::CODE FOR CARRIAGE RETURN
20 000200 CRLF= 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
21 177776 pS= 177776 : PROCESSOR STATUS WORD
22 .EQUIV PS,PoW
23 177774 STKLMT= 177774 ;;STACK LIMIT REGISTER
24 177546 LKS= 177546 :LINE CLOCK STATUS REGISTER
52 000100 BUFLEN= 100 SLENGTH OF BUFF1 AND RUFF2
27 :«CONSOLE REGISTER DEF INITIONS
28 177560 TKS= 177560
29 177562 TKB= 177562

30 177564 TPS= 177564

gg 177566 TP8= 177566
33 : *GENERAL PURPOSE REGISTER DEFINITIONS

3 000000 RO= 20 . : GENERAL REGISTER

25 000001 R1= X1 . :GENERAL REGISTER

36 000002 R2= 12 : :GENERAL REGISTER

37 000003 R3= 13 . :GENERAL REGISTER

38 000004 R4 = 14 : ;GENERAL REGISTER

29 000005 RS= 15 : ;GENERAL REGISTER
40 000006 Ré= 16 : ;GENERAL REGISTER
41 000007 R7= 17 ::GENERAL REGISTER
42 000006 Sp= 16 ::STACK POINTER
22 000007 PC= 17 : :PROGRAM COUNTER
45 ;*PRIORITY LEVEL DEFINITIONS
46 000000 PRO- 0 ::PRIORITY LEVEL 0
47 000040 PR1= 40 S:PRIORITY LEVEL 1
48 000100 PR2= 100 SPRIORITY LEVEL 2
49 000140 PR3= 140 SPRIORITY LEVEL 3

50 000200 PR4= 200 “:PRIORITY LEVEL &

51 000240 PRS= 240 S:PRIORITY LEVEL S

52 000300 PRG= 300 “PRIORITY LEVEL 6

gz 000340 PR7= 340 ::PRIORITY LEVEL 7

55 ;*CONDITION (OCE EQUATES
56 000010 NBIT- 10
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SETUP.P1 13-rc8-80 16:08

57 000004
58 000002
59 000001
60
61
62 100000
63 040000
64 020000
65 010000
66 004000
67 002000
68 001000
€9 000400
70 000200
71 000100
72 000040
73 000020
74 000010
75 000004
76 000002
77 000001
78
79
80
81
82
83
84
85
86
87
88
89
90 100000
9N 040000
92 020000
93 010000
94 004000
95 002000
96 001000
97 000400
98 000200
99 000100
100 000040
101 000020
102 000010
103 000004
104 000002
105 000001
106
107
108
109
110
111
112

IBIT= 4

vBIlT= 2

(RIT= 1

;" SWITTH REGISTER'' SWITCH DEFINITIONS
Sw1S= 100000
Swlé= 40000
Swi3= 20000
Swiz2= 10000
Swil= 4000

sSwi0= 2000

SW09= 1000

SW08= 400

SwO7= 209

SW06= 100

SW05= 40

Swl4= 20

Sw03= 10

Swl2= 4

sSwi1= 2

Sw00= 1

LEQUIV SW09,SW9
LEQUIV SW08,Sw8
LEQU]V  SWO7,SW7
LEQUIV SW06,SWH
LEQUIV  SW05,SW5
LEQUIV  SWO4, SWé
.EQUIV SW03,Sw3
LEQUIV  SW02,Sw?
LEQUIV  SWO1,sw1
LEQUIV  SW00, SWO
;*DATA BJT DEFINITIONS (BITO0 10 BITIS)
BIT15= 100000
BIT14= 40000
BIT13- 20000
BIT12= 10000
BIT11= 4000
BIT10= 2000
BIT09= 1000
BIT08= 400

BITO0?= 200

BITO6= 100

BIT05= 40

BIT04= 20

B81T03= 10

BITO02= &

BITO01= 2

BITO0= 1

.EQU]v BIT09,BIT9
.EQUIV BIT08.BIT8
.EQulv B8IT07.8BIT7
.EQUIvV BIT06.BI116
.EQUIv BITO0S5.BITS
.EQUIvV BIT04,BIT4
.EQulv BITO3,RIT3

SEQ 0019
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113
114
115
116
17
118 000004
119 000010
120 000014
121 000014
122 000014
123 000020
124 000024
125 000030
- 26 300034
127 000060
128 000064
129 000100
130 000000
131
132
133
134 10440"
135 106402
136 104403
137 104404
138 104405
139 104406
140 100407
141 1046410
142
163
144
145
146 000007
147
148
149 076020
150 076021
151 076022
152 076023
153 076024
154 076025
155 076026
156 076027
157
158 076060
159 076061
160 076062
161 076063
162 076064
163 076065
164 076066
165 076067
166
167
168

AGNO

STIC MACYTY 30A(1052)
16:08 BASIC DEF INITIONS

H 2
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.EQUIV BIT02.BIT?
.EQUIV BIT01.BIT
.EQUIV BIT00.BITO

;*BASIC "'CPU'" TRAP VECTOR ADDRESSES

ERRVEC= 4 ;;TIME OUT AND OTHER E' «URS
RESVEC= 10 ..RESERVED AND JLLEGAL INSTRUCTIONS
TBITVEC=14 BIT
TRTVEC= 14 TRACE TRAP
BPTVEC= 14 ;;BREAKPOINT TRAP (BPT)
I0OTVEC= 20 D2 INPUT/0UTPUT TRAP (I0T) ««SCOPE*«
PWRVE(C= 24 ;;POWER FAIL
EMTVEC= 30 ;EMULATOR TRAP (EMT)
TRAPVEC=34 ;2" TRAP'' TRAP
TKVEC= 60 ;:TTY KEYBOARD VECTOR
TPVEC= 64 ;:TTY PRINTER VECTOR
LTCVEC= 100 ;;LTC VECTOR
ASWREG =0 :INITIAL APT SOF TWARE SWk VALUE
;*EQUATES FOR ROUTINE CALLS THAT USE TRAP INSTRUCTION
TYPE= 104401 ;TTY TYPEOUT ROUTINE
TYPOC= 104402 ;TYPE OCTAL NUMBER (WITH LEADING ZEROES) ROUTINE
TYPOS= 104403 ;TYPE OCTAL NUMBER (NO LEADING ZEROES) ROUTINE
TYPON= 104404 ;TYPE OCTAL NUMBER (AS PER LAST CALL) ROUTINE
GTSWR= 104405 ;GET SOFT-SWR SETTING ROUTINE
CKSWR= 104406 ;TEST FOR CHANGE [N SOFT-SWR RCUTINE
RDCHR= 100407 ;TTY TYPEIN CHARACTER ROUTINE
RDLIN= 104410 ;TTY TYPEIN STRING ROUTINE

.'.'!." I A2 AR2SRRRS R RRRARRRRRRRRRRRRRRRRRRRdd2RRRRRRZAR 2R

vwx COMMERCIAL INSTRUCTION SET OPCODE EQUATES ww»

MFPT

L2D0
L2D1
L2D2
L2D3
L2D4
L2D5
L2D6
L2D7

L300
L3D1
L3D2
L3D3
L3D4
L 305
L3D6
L3D7

=000007
COMMERCIAL LOAD DESCRIPTORS

-MOVE

FROM PROCESSOR TYPE

=76020 ;LOAD 2 DESCRIPTORS a(RQ)+
=76021 :LOAD 2 DESCRIPTORS a(R1)+
=76022 :LOAD 2 DESCRIPTORS @(R2)+
=76023 ;LOAD 2 DESCRIPTORS a(R3)+
=76024 ;LOAD 2 DESCRIPTORS a@(R4)+
=76025 :LOAD 2 DESCRIPTORS @(RS)+
=76026 ;LOAD 2 DESCRIPTORS a(Re6)+
=76027 ;LOAD 2 DESCRIPTORS a(R7)+
=76060 :LOAD 3 DESCRIPTORS a(RQ)+
=76061 ;LOAD 3 DESCRIPTORS a@(R1)+
=76062 ;LOAD 3 DESCRIPTORS a(R2)+
=76063 ;LOAD 3 DESCRIPTORS a(R3)+
=76064 ;LOAD 3 DESCRIPTORS a@(R4)+
=76C55 ;LOAD 3 DESCRIPTORS @(RS)+
=76066 :LOAD 3 DESCRIPTORS @(R&)+
-76067 ;LOAD 3 DESCRIPTORS a(R7)+

CHARA(CTER STRING INSTRUCTIONS

SEQ 0020
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SETUP.P11 13-FEB-80 16:08 BASIC DEFINITIONS SEQ 0021
165 076030 MOV< =76030 :MOVE (HARACTER
170 076031 MOVRC =76031 :MOVE REVERSE CHARACTER
171 076032 MOVTC =76032 ;MOVE TRANSLATED CHARACTER
172 076040 LOCC =76040 JLOCATE CHARACTER
173 076041 SKP( =76061 ;SKIP CHARACTER
174 076042 SCANC  =76042 ;SCAN CHARACTER
175 076043 SPANC  =76043 :SPAN CHARACTER
176 076044 CMP(C =76044 ; COMPARE CHARACTER
1;; 076045 MAT( =76045 MATCH CHARACTER
179 076130 MOVCI  =76130 ;IN-LINE VERSION OF MOVE CHARA(TER
180 076131 MOVRC] =761%1 ;IN-LUINE VERSION
181 076132 MOVTC] =76132 : o
182 076140 LOCCI  =76140 ; .
183 076141 SKPCI  =76141 ; '
184 076142 SCANC] =76142 ; '
185 076143 SPANC] =76143 "
186 (76144 CMPC] =76144 '
147 076145 MATC]  =76145
188
189
190 ; NUMERIC STRING INSTRUCT]IONS
191 076050 ADDN =76050 ;ADD NUMERIC
192 076051 SUBN =76051 ;SUBTRACT NUMERIC
193 076052 CMPN =76052 :COMPARE NUMERIC
194 076053 CVINL  =76053 ;CONVERT NUMERIC TO LONG
195 076054 CVIPN  =76054 ;CONVERT PACKED TO NUMER]C
106 076055 CVINP  =76055 ;CONVERT NUMERIC TO PACKED
197 076056 ASHN =76056 CARITHMETIC SHIFT NUMERIC
133 076057 CVILN  =76057 ;CONVERT LONG TO NUMERIC
200 076150 ADDN]  =76150 ;IN=LINE VERSION OF ADD NUMERI(
201 076151 SUBNI  =76151 ;IN-LINE VERSION
202 076152 CMPN]  =76152 : "
203 076153 CVINL] =76153 : '
204 076154 CVIPNI  =76154 : '
205 076155 CVINPI =76155 : "
206 076156 ASHNI  =76156 ; '
207 076157 CVTLNI =76157 : "
208
209
210 : PACKED STRING INSTRU{TIONS
21 076070 ADDP =76070 ;ADD PA KED
212 076071 SURP =76071 :SUBTRACT PACKED
213 076072 TMPP =76072 ;COMFARE PACKED
214 076073 CVIPL  =76073 :CONVERT PACKED TO LONG
215 076074 MULP =76074 :MULTIPLY PACKED
216 076075 DIVP =76075 :DIVIDE PACKED
217 076076 ASHP 276076 JARITHMETIC SHIFT PACKED
s%g 076077 CVILP  -76077 :CONVERT LONG TO PACKED
220 076170 ADDP]  =76170 ;IN=LINE VERSION OF ADD PACKED
221 076171 SUBP]  =76171 ;IN=LINE VERSION
222 076172 (MPP]  -76172 : t

223 076173 CVIPL] -76173 : L
224 076174 MULP]  -76174 : '
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SETUP.P11 13-FEB-80 16:08 BASIC DEFINITIONS
225 076175 DIVP] =76175
226 076176 ASHP] =76176 B
227 076177 CVILPI =76177
228
229
230 . (IS CLASS ILLEGAL OPCODE
%%} 076033 ILLOP  =76033 ;JILLEGAL OPCODE
233
23‘ :.'l*t.tﬁﬁ'*.tt*l*t'ﬁ"tt""t..ﬁ.ﬁ.Qi!'*iitl.*tt!tt'l’t‘ttlttttttt
235
236
237
238
239 .SBTTL TRAP (CAT(HER
240
2461 000000 .~0
242 sJ*ALL UNUSED LOCATIONS FROM & - 776 CONTAIN A ''.+2 HALT"
243 ;*SEQUENCE TO CATCH JLLEGAL TRAPS AND INTERRUPTS
Szg 000174 :*LUCATION10 (ONTAINS O TO CATCH IMPROPERLY LOADED VECTORS
246 000174 0000CO DISPREG: .wORD O ;. SOF TWARE DISPLAY REGISTER
Szg 000176 000000 SWREG: .WORD O .. SOFTWARE SWIT(H REGISTER
249
250 000100 =100 ;HANDLE EVENT LINE INTERRUPT
251 000100 000102 .WORD 102
Sg% 000102 000002 MWORD 2
254 000200 .=200
ng 000200 000137 001200 JMP START JSTARTING LOCATION FOR PROGRAM
257 002300 .=300
ggg LSBTTL  ACT11 HOOKS
260 tii'ﬁttt".t.i'.t.tttit!ttititttttttitt‘litiQtii*ti*ittttittﬁii'
261 HOOKS REQUIRED BY A(T11
262 000300 $SVP(=. ;SAVE PC
263 000046 .66
264 000046 055214 SENDAD 2:1)SET LOC.46 TO ADDRESS OF SENDAD IN
265 000052 .=52
266 000052 000000 .WORD 0 ;22)SET LOC.52 TO ZERO
267 000300 .=$SVP( ;2 RESTORE PC
ggg .SBTTL  APT PARAMETER BLOCK
270 RN AN R A A R R A N A A T RN R N RN AR A AN AN RN RN RN A AN RN NN RN R A RRRRRR S
271 SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT >
272 DN R R A A AN A A A AR A A AR R R A AN A AN N AR N RN AN AR NN R R AR R AN R R RN R A NS
273 000300 C8X=. ;s SAVE CURRENT LOCATION
274 000024 .=24 ;.SET POWER FAIL TO POINT TO START OF PROGRAM
275 000024 000200 200 ;:FOR APT START UP
276 000044 .=44 ;sPCINT TO APT INDIRECT ADDRESS PNITR,
277 000044 000300 SAPTHDR ;;POINT TO APT HEADER BLOCK
278 000300 =.8X  ;;RESET LOCATION COUNTER
279 - tttttittttttttttttttttttttt'ttttttt!ttttt.tttttttlttttttttttttt
280 SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT~-PDP11 DIAGNOSTIC

. $EOP

SEQ 0022




CJKDGA, KEF11-8 (IS DIAGNOSTIC MACY11 30A(1052)
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281 ; INTERFA
282
283 000300 $APTHD :
284 000300 000000 $HIBTS:
285 000302 000630 SMBADR :
286 000304 000300 $TSTM:
287 000306 000300 $PASTM: |,
288 000310 000000 SUNITM: |
289 000312 177707
°90 .SBTTL
291
292
293
294
295
296 000400
297 000400 $CMTAG:
298 000400 000000
299 000402 000000 STSTNM:
300 000404 000000 $TIMES:
301 000406 000000 SICNT:
302 000410 000000 $LPADR:
303 000412 (20000 $LPERR:
304 000414 000000 SERTTL:
305 000416 201 $ERMAX :
306 000<20 .EVEN
307 000420 0000CO $ERRPC( :
308 000422 000 $SAUTOB:
309 000423 000 $INTAG:
310 000424 000000
311 000426 000176 SWR:
312 000430 000174 DISPLAY:
313 000432 000 $NULL :
314 000433 002 $FILLS:
315 000434 012 SFILLC:
316 000435 000 $TPFLG:
317 000436 177607 000377 $BELL:
318 000442 077 $QUES:
319 000443 015 $CRLF:
gg? 000444 000012 $LF:
%S% 000446 SETEND:
324 000446 000000 SIGNO:
325 000450 000000 SIGN]:
326 000452 000000 SIGNZ:
327 000454 000000 ERRFLG:
328 000456 000000 INTFLG:
329 000460 000000 INTPAS :
330 000462 000000 DATTYP:
331 000464 000000 XXDP :
332 000466 000000 COUNT :
333 000470 000000 DELAY:
334 000472 000000 ERRTMP:
335 000474 000000 TEMPO :
336 000476 000000 TEMPT :

K 2
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CE SPEC.

.WORD
COMMON T

.=400

. WURD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.BYTE

.WORD
.BYTE
.BYTE
.'WORD
.WORD
-VORD
.BYTE
.BYTE
.BYTE
.BYTE
LASCIZ
LASCI]
LASCII
LASCIZ

. WORD

APT PARAMETER BLOCK

0
SMATL
300
300

AGS

OOO0O0 —=0O00COoOOO0

own
Sy
0¥
om
oo
m
()

l
12

0
<207><377><377>

/?/
<15>
<12>

jelalelelelalalalaleldliels

.. TWO HIGH BITS COF 18 BIT MAILBOX ADDR.

; :ADDRESS OF APT MAILBOXx (BITS 0-15)

::RUN TIM OF LONGEST TEST

:;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SEQ 0023

:.ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
$ETEND-SMAIL/2 . ;LENGTH MAILBOX-ETABLE (WORDS)

e ALl aRiRtdtRdRi Rt it 2223222232228 2

;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM.

;:START OF

;s CONTAINS
;s CONTAINS
;s CONTAINS
;s CONTAINS
;2 CONTAINS
. JCONTAINS

COMMON TAGS

THE TEST NUMBER

NUMBER OF ITERATIONS DESIRED
SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS

SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED

.- CONTAINS MAX. ERRORS PER TEST

;o CONTAINS PC OF LAST ERROR INSTRUCTION
:sAUTOMATIC MODE INDICATOR
.+ INTERRUPT MODE INDICATOR

;;ADDRESS OF SWITCH REGISTER

;cADDRESS OF DISPLAY REGISTER

;s CONTAINS NULL CHARACTER FOR FILLS
;sCONTAINS # OF FILLER CHARACTERS REQUIRED
.o INSERT FILL CHARS. AFTER A 'LINE FEED''
;o TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
;:CODE FOR BELL

;s QUESTION MARK

. ;CARRIAGE RETURN

;:LINE FEED

:SIGN FLAG: 0 FOR +, -1 FOR -

;ERROR FLAG

; INTERRUPT FLAG

;FLAGS FIRST PASS OF INTERRUPT TEST
;DECIMAL STRING DATA TYPE FLAG

;IF NOT O THEN WE ARE IN XXDP CHAIN MODE
: TEMPORARY COUNTER

. TIME-DELAY COUNT STORED HERE

; TEMPORARY VARIABLE
. TEMPORARY VARIABLE
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337 000500
338 000502
339 000504
340 000506
%1 000510
42 000512
343 000514
344 000516
345 000520
346 000522
347 000524

L 2
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COMMON TAGS

TEMP2: .WORD
TEMP3: .WORD
TEMP4:  .WORD
TEMPS: .WORD
OFFSET: .WORD
DSLEN1: .WORD
DSLENZ: .WORD
CC: .WORD
CC.EXP: .WORD
RO.EXP: .WORD
R1.EXP: .WORD
R2.EXP: .WORD
R3.EXP: .WORD
R4G.EXP: .WORD
RS.EXP: .WORD
BF .EXP: .WORD
BFACRS: .WORD
TSTCAS: .WORD
CTL: .WORD
MSGADR: .WORD
ERR: .WORD
DSTMP(Q: .BYTE
DSTMP1: .BYTE
DSTMP?: .BYTE
DSTMP3: .BYTE
DSTMP4: .BYTE
DSTMPS: .BYTE
DATAQD: .WORD
DATA(UT: .WORD
DATAQZ2: .WORD
DATAQ3: .WORD
DATAQ4 : .WORD
DATAQS: .WORD
DATAO6: .WORD
SAVRO: .WORD
SAVR1: _WORD
SAVRZ2: .WORD
SAVR3: .WORD
SAVR4: ,WORD
SAVRS: .WORD
SAVPSW: .WORD
DESCRO: .WORD
DESCR1: .WORD
DESCRZ2: .WORD
DESCR3: .WORD
DESCR&4: .WORD
DESCRS: .WORD

(elelelololelelslololololoifelololololelololololslolololololololalololelalolololalolelalalolo e

; TEMPORARY VARIABLE
; TEMPORARY VARIABLE
: TEMPORARY VARIABLE
s TEMPORARY VARIABLE

;FIRST DECIMAL STRING LENGTH
;SECOND DECIMAL STRING LENGTH
;CONDITION CODES MAY BE SAVED HERE
;EXPECTED CONDITION CODES
;EXPECTED VALUE OF RO

: R1
: R2
: R3
: R4

; RS

JEXPECTED BUFFER DATA

:BUFFER POINTER

JPOINTER TO CURRENT TEST CASE IN TEST TABLE
;CONTROL CHIP NUMBER

;ADDRESS OF THE ASCII TO BE PRINTED
:ERROR TYPE NUMBER

;DECIMAL STRING TEMPORARY

;DECIMAL STRING TEMPORARY

;DECIMAL STRING TEMPORARY

JDECIMAL STRING TEMPORARY

;DECIMAL STRING T-'PORARY

;DECIMAL STRING TEMPORARY

JTEST DATA GETS LOADED HERE

: GENERAL PURPOSE REGISTERS MAY BE SAVED HERE

:PSW MAY BE SAVED HERE
*TEMPS FOR DS DESCRIPTORS

';tttttttttttttittﬁtttttttttttiittttttittitﬁtﬁttttttitttitttttttt

"SBTTL APT MAILBOX-ETABLE

s RN AR AN A A AN AN AN AR N AN A AN NIRRT AN A AR AR AR AN R AR R A RN R RN AR RN Y

SEQ 0024
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393
394 _EVEN
395 000630 $MAIL : : ;APT MAILBOX )
396 000630 000000 $MSGTY: .WORD 000000 ::MESSAGE TYPE CODE
397 000632 000000 $FATAL: .WORD 000000 ::FATAL ERROR NUMBER
398 000634 000000 $STESTN: .WORD 000000 ::TEST NUMBER
399 000636 000000 $PASS: .WORD 000000 ::PASS COUNT
400 000640 000000 $OEVCT: .WORD 000000 ::DEVICE COUNT
401 000642 000000 SUNIT: .WORD 000000 ::1/0 UNIT NUMBER
402 000644 000000 $SMSGAD: .WORD 000000 ::-MESSAGE ADDRESS
403 000646 000000 $SMSGLG: .WORD 000000 ::MESSAGE LENGTH
404 000650 $ETABLE : *APT ENVIRONMENT TABLE
405 000650 000 $ENV:  .BYTE 000 : SENVIRONMENT BYTE
406 000651 000 SENVM: .BYTE 000 : ;ENVIRONMENT MODE BITS
407 000652 000000 $SWREG: .WORD 000000 ::APT SWITCH REGISTER
408 000654 000000 $SUSWR: .WORD 000000 ::USER SWITCHES
409 000656 000000 $CPUOP: .WORD 000000 ::CPU TYPE,OPTIONS
410 ;* BITS 15-11=CPU TYPE
L1 ox 11/04=01,11/05=02,11/20=03,11/40=04 ,11/45=05
412 T w 11/70=06.PDQ=07.0=10
413 T BIT 10=REAL TIME CLOCK
L14 o BIT 9=FLOATING POINT PROCESSOR
415 ow BIT 8=MEMORY MANAGEMENT
416 000660 000 ™MAMS1: .BYTE 000 ;sHIGH ADDRESS M.S. BYTE
(17 000662 .EVEN
418
419
420
421 DN RN A AN AR AR AN AR AR A RAR AN AN NN AR AR RN AR AR RN R AR AR AR A RS
422 SBTTL START UP AND INITIALIZATION ROUTINES
423 :.'tttl*ttttttttttttttttt'ttttttttttt*ttttttttﬁttlttlt*ttttttttttt
424 001200 ©21200
zgg 001200 START :
427 .SBTTL INITIALIZE THE COMMON TAGS
428 ;sCLEAR THE COMMON TAGS ($CMTAG) AREA
429 001200 012706 000400 MOV RECMTAG,R6 ;cFIRST LOCATION TO BE CLEARED
430 001204 005026 CLR (R6) + $:CLEAR MEMORY LOCATION
431 001206 022706 000426 M #SWR,R6 ;: ;DONE?
432 001212 001374 BNE jpr ;:LOOP BACK IF NO
433 001214 012706 001100 MOV #1100,SP S3SETUP THE STACK POINTER
434 ;:INITIALIZE A FEW VECTORS
435 001220 012737 055300 000004 MOV #TIMOUT , @¥#ERRVEC :TIME-OUT VECTOR
436 001226 012737 000340 000006 MOV #340 ., S#ERRVEC+2 CLEVEL 7
437 001234 012737 055314 000010 MOV #ILLRES,a#RESVEC JILLEGAL/RESERVED INSTR. VECTOR
438 001242 012737 000340 000012 MOV #3640, S#RESVEC+2 SLEVEL 7
439 001250 012737 055770 000020 MOV #$SCOPE ,a#JOTVEC ;10T VECTOR FOR SCOPE ROUTINE
40 001256 012737 000340 000022 MOV #340,a#I10TVEC+2 ;:LEVEL 7
441 001264 012737 060356 000034 MOV #STRAP, a#TRAPVEC :;TRAP VECTOR FOR TRAP CALLS
42 001272 012737 000340 000036 MOV #340, a#TRAPVEC+2; LEVEL 7
443 001300 012737 056110 000024 MOV #SPWURDN ,a#PWRVEC ; ;POWER FAILURE VECTOR
44 001306 012737 000340 000026 MOV 2340, I#PWRVEC+2 ; :LEVEL 7
445 001314 013737 055232 055230 MOV $SENDCT,$EOPCT  ::SETUP END-OF ~PROGRAM COUNTER
446 001322 012737 001322 0004610 MOV #. SLPADR S INITIALIZE THE LOOP ADDRESS FOR SCOPE
447 001330 012737 000102 000100 MOV #102.a#L TCVEC ;GO 1O 102

448 001336 012737 000002 000102 MOV #2,a%102 HAN
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CJKDGA, KEF11-8 CIS DI
SETUP.P11 13-FEB-80 16:08 INITIALIZE THE COMMON TAGS SEQ 0026
449 -SET UP SOF TWARE SWITCH REGISTER
450 001366 012737 000176 000426 &L%: MOV #SWREG, SWR ::POINT TO SOFTWARE SWR
22; 001352 012737 000174 000430 MOV #DISPREG,DISPLAY
453 001360 005037 000636 CLR $PASS ;;CLEAR PASS COUNT
454 001364 132737 000200 000651 BITB  WAPTSIZE,$ENVM ::TEST USER SIZE UNDER APT
455 001372 001403 BEQ 67% ::YES,USE NON-APT SWITCH
456 001376 012737 000652 000426 MOV #$SWREG, SWR 1:NO,USE APT SWITCH REGISTER
457 001402 67$:
458
459
460 :DETERMINE OPERATING ENVIRONMENT
461 001402 005737 000042 ST G2 :ARE WE IN ACT/XXDP AUTO MODE?
462 001406 001410 BEQ 1% *BRANCH IF NO
463 001410 023737 000042 000046 CMP L2, N6 “IS IT ACT AUTO MODE?
464 001416 001410 BEQ 2% ‘BRANCH IF YES
465 001420 012737 177777 000464 MOV #=1,XXDP *SET XXDP CHAIN MODE INDICATOR
466 001426 000404 BR 2% ;
467 001430 123727 000650 000001 1%: (MPB  SENV.#1 SARE WE IN APT AUTO MODE?
468 001436 001003 BNE 3s SBRANCH IF NO
469 0014640 112737 000001 000422 2%: MOVB  #1,SAUTOB :SET AUTO MODE INDICATOR
470 PRINT TITLE IF NOT IN ACT OR APT AUTO MODE
471 001446 005227 177777 3% INC o1 :FIRST TIME?
472 001452 001012 BNE 5% ;SKIP TITLE IF NOT
473 0014546 005737 000422 ST $AUTOB “ARE WE IN AUTO MODE?
474 001460 001403 BEQ 4% :BRANCH TO TITLE TYPEOUT IF NOT
475 001462 005737 000464 ST XXDP ;IS THE AUTO MODE UNDER XXDP?
476 001466 001404 BEQ 5% SSKIP TITLE IF NOT
477 001470 012737 060434 000546 4$: MOV #TITLE ,MSGADR
478 001476 104401 1YPE :PRINT OUT THE TITLE
479 ;GET THE VALUE IN THE SOFTWARE SWITCH REGISTER
480 001500 005737 000422 1Y ST $AUTOB :ARE WE [N AN AUTOMATIC MODE?
481 001504 001001 BNE BEGIN :BRANCH IF YES
23% 001506 104405 GTSWR ;ASK FOR SWR INPUT FROM THE CONSOLE TERMINAL

484 001510 BEGIN:




CJKDGA, KEF11-8 CIS DIAGNQOSTIC
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485
486
487
488
489
490
N
492
493
494
435
496
497
498
499
500
501
502
503
504

000004
017737
042737

005737
001406

032737
001002

000137

012737
005037
012737

1
12-MAR-80 13:37

176710
177700

000474
000001

015716

000004
000454
000340

B 3
MACY11 30A(1052) 14-MAR-B0 08:04 PAGE 11

000474
000474

000474

000544

177776

INITIALIZE THE COMMON TAGS SEQ 0027

T AR AR AR AR AR AN A AR AN TN AR A AN ARRAAAAAAARARRAAANNARR AN NN RN Aw

S A RAR AR AR RN AN AN R AR AN A AR AR AAANNRRARAAAAARRAAA NN At

: o MODULE

44
THIS MODULE TESTS THE LdAD DESCRIPTOR INSTRUCTIONS AND THE (CHARACTER
INSTRUCTIONS: LZ2DR, L3DR, MOVC, MOVRC, MOVTC, LOCC, SKPC, SCANC,

. SPANC, (MP({, AND MATC.

AR AR AR AR AR AR RN A AR AN AR AR AR A AN AN A AR A ARAN AN AN,

T AR A AN AR A AT AR AN AR AR A AR A AN AR A AR AR AN RN RN AN

[

-

.SBTTL (IS4 INITIALIZATION

::t*tttttttitiﬁtit*tt*tit*tt'tl*ttt*ttttttttt*ttt*tttttttittttttt

1 CIS4 INITIALIZATION

L4
e AR R R A AT AN AR A AR AR AR IR A A AANCRRAR R AR ARRAAARARARNAA TR AR AN

;IF SWR<5:0> ARE CLEARED OR IF SWR<0> IS SET THEN EXECUTE
; THE CIS4 MODULE; OTHERWISE, SKIP TO THE NEXT CIS MODULE.

INLINE  <SCOPE>

SCOPE
LET TEMP) := aSwWR CLR.BY #177700
MOV 3SWR , TEMPO
BIC #177700., TEMPO
IF TEMPQO NE #0 THEN
ST TEMPO
BEQ $50000
IF #81TO NOTSETIN TEMPO THEN
BIT #B1T0, TEMPO
BNE $50001
INLINE  <JMP  CIS4LEND>
JMP  CIS4END
ENDIF
$£50001:
ENDIF
$£50000:
LET CTL : #4 :CONTROL CHIP NUMBER
MOV #4,CTL
LET ERRFLG : #0 ;INITIALIZE ERROR FLAG

CLR ERRFLG
MOV #340,PSW

LET PSW : #4340




CJKDGA, KEF11-B (IS DIAGNQSTI
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CJKDGA.P11

535
536
537
538
539
540
541
542
543
544
945
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590

001570
001570
001570
001570
001572
001572
001600
001600
001606
001606

001606
001606
001612
001612
001620
001622
001622
001626
00162
00162
001670
001632
001632
001634
001634
001634
001640
001640
001642
001642
001644
001644
001644
001644
001652
001652
001660
001660

000004
012737
012737

004737

023727
001005

012700
000257
076020
000404

012704
000277
076024

013737
042737
012737

000020
000002

055330
000466

002172

002172

177776
177760
000001

000404
000466

000002

000516
000516
000550

C MACY11 30A(1052)

LZDR
.SBTTL

c 3
14-MAR-80 08:04 PAGE 12

LZDR

".'ttiti'tQtiiiﬁﬁ*tt*t.tttttI*titttttttttttttﬁitttt*tttttttttttttt

LZ2DR TEST

1 ThiS TEST USES L2D0, L2D4, AND L2D7 TO TEST L2DR.

[ 4
:.'!’.‘tt'*t'!t*tttﬁttlQt*'tt'Ql’tt*l‘l*l‘it*iﬁﬁ*tittttttt*it*ttt*ttl’i

INL INE
JNLINE
LET 8T

T COUNT :=

RLPEAT

<XLZDR:>

<SCOPE>
IMES :
L4

‘4

#20

JITERATION COUNT

$50002:

: SET UP THE GPR'S AND DO

CALL CLRREG

. THE CIS INSTRUCTION

IF COUNT EQ #2 THEN

LET RO

INL INE

INL INE
ELSE

LET R4

INL INE

INCINE
ENDIF
LET CC :
LET CC :
LET ERR

4

:= #ADR.A

<CCC>
<L2D0>

:= #ADR.A

<SCC>
<L 2D&>

PSW
CC CLR.BY #177760

. -

”

;CLEAR RO-RS

$50003:

$50004:

JCODE FOR INSTRUCTION FAILURE

* CHECK RESULTS AND REPORT ERRORS

XL2DR:
SCOPE
MOV
MOV

JSR

(MP
BNE

MOV
ccc
L2D0

MOV
SCC
L2D4

BIC
MOV

#20,8$TIMES
#2,COUNT

PC,CLRREG

COUNT , #2
$50003

#ADR.A_ RO

$50004

#ADR.A R4

PSw,(C
#177760,CC
#1 ERR

SEQ 008
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CJKDGA
591

P11

001666
001666
001674
001676
001676
001702
001704
001704
001710
001710
001710
001710
001712
001712
001712
001720
001722
001722
001726
001726
001726
001726
001726
001726
001732
001734
001734
001740
001740
001740
001740
001744
001746
001746
001752
001752
201752
001752
001756
001760
001760
001764
001764
001764
001764
001770
001772
001772
001776
001776
001776
001776
002000
002002
002002

023727
001006

005737
001402

004737

000406
023727
001402
004737

020037
001402

004737

020137
001402

004737

020237
001402

004737

020337
001402

004737

005705
001402

004737

C

000466

000516

056274

000516

056274

002200

056274

002202

056274

002204

056274

002206

056274

056274

0D 3
MACY1) 3036;052) 14-MAR-80 08:04 PAGE 13
L

000002

000017

IF COUNT EQ #2 THEN

IF CC NE #0 THEN

CAL. ERROR
ENDIF
ELSE

IF CC NE #17 THEN

CALL ERROR
ENDIF
ENDIF
IF RO NE ALPHA THEN

CALL ERROR
ENDIF
IF R1 NE ALPHA+Z THEN

CALL ERROR
ENDIF
IF R2 NE BETA THEN

CALL ERROR
ENDIF
IF R3 NE BETA+2 THEN

CALL ERROR
ENDIF
IF RS NE #0 THEN

CALL ERROR

$50006:

$50005:

$50010:
$50007:

$50011:

$50012:

$50013:

$50014:

(Mp
BNE

TST
BEQ

JSR

BR

CMP
BEQ
JSR

(MP
BEQ

JSR

CMP
BEQ

JSR

(MP
BEQ

JSR

(MP
BEQ

JSR

TST
BEQ

JSR

OUNT ,#2

50005
C

S e
O -

$50006
PC,ERROR

$50007
cc.ai7
$50010
PC.ERROR

RO,ALPHA
$50011

PC.ERROR

R1,ALPHA+2
$50012

PC,ERROR

R2,BETA
$50013

PC.ERROR

R3 BETA+?
$50014

PC,ERROR

RS
$50015
PC,ERROR

SEQ 0029




CJKDGA,

KEF11-8 (IS DIAGNOSTIC MA(CY11 30A(1052)

CIKDGA. P11

12-MAR-B80 "3:37

023727
001005

005704
001402

004737

000405
020427
001402
004737

005337

0057%7
001255

005004
005005
076027
000240
000402
000403
000240
004737

020037
001402

004737

000466 000002

056276

002176

05627¢

000456
000466

056274
000240

056274

L2DR

E 3
14-MAR-80 08:04 PAGE 14

ENPIF

[F COUNT EQ #2 THEN

IF R« NE #0 THEN

CALL ERROR

END.F
ELSE

IF k& NE #ADR_A+4

CALL ERROR

ENDIF
ENDIF
LFT COUNT :=

UNTIL COUNT EQ #0

.+

" TEST THE SPECiAL CASE OF

LET R4
LET RS
INL INE
INL INE
INt INE
INL INE
INL INE

= #0
:~ &0

<Leb?7>
<.WORD
<.WORD
<.WORD
<.WORD

240>
402>
403>
240>

CALL ERROR
IF RO NE 34240 THEN

ENDIF

CALL ERROR

COUNT - 11

THEN

USING R7

;NOP

;BR TO ERROR CALL
;BR OVER ERROR (ALl
JNOP

$50015:

$50017:

$50016:

$50021:
$50020:

(MP
BNE

TST
BEQ

JSR

BR

CMP
BEQ
JSR

DEC

TST
BNE

(LR
CLR
L2b7
.WORD
. WORD
. WORD

JSR

(MP
BEQ

JSR

COUNT , #2
$50016
R4
$50017
PC ,ERROR

$50020

R4 ,#ADR . A+4
$50021
PC,ERROR

COUNT

COUNT
$5000°

R4
R5

240
602
403
240
PC.ERROR

RO, a#240
$50022

P ,ERROR

SEQ 0030




CJKDGA,

CJKDGA.

703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719

754

P11

KEF11-8 (IS DIAGNOSTIC MA(CY11 30361052)

12-MAR-80 13:37

020137
001402

004737

020237
001402

004737

020337
001402

004737

005704
001402

004737

005705
001402

004737

000137

002200
002204
002210
1772777
052525
125252
177777
107070
070707

000242

056274

000402

056274

000404

056274

056274

056274

002214

IF R1 NE a#242 THEN

CALL ERROR
ENDIF
IF R2 NE a#402 THEN

CALL ERROR
ENDIF
IF R3 NE a#404 THEN

CALL ERROR
ENDIF
IF R4 NE #0 THEN

CALL ERROR
ENDIF
IF RS NE #0 THEN

CALL ERROR
ENDIF
INLINE <JMP XL 3DR>

b
. TEST TABLE FOR LZ2DR AND L3DR

ADR.A: .WORD  ALPHA
.WORD  BETA
.WORD  GAMMA
ALPHA: .WCRD 177777
. WORD 052525
BETA: . WORD 125252
.WORD 172777
GAMMA:  WORD 107070
. WORD 076707

F 3
14~-MAR-B0 08:04 PAGE 15

JALPHA.LEN
JALPHA ADR
:BETA.LEN
;BETA,ADR
;GAMMA LEN
. GAMMA  ADR

$50022:

$50023:

$50024:

$50025:

$50026:

$50027:

(MP
BEQ

JSR

(MP
BEQ

JSR

CMP
BEQ

JSR

TST
BEQ

JSR

TST
BEQ

JSR

JMP

R1, 34242
$50023

PC,ERROR

R2,aN402
$50024

PC,ERROR

R3, a#404
$50025

PC,ERROR

R4
$50026
PC,ERROR

RS
$50027
PC,ERROR

XL 3DR

SEQ 0031
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LSBTTL

:.'ttt“tt'ttititiittttt'i'itttiQt*ﬁttl.t'tttttt"tt..tttttl'tttt'i

PN

002214
002274
002214
002214
002216
002216
002224
002224
002232
002232

12-MAR-80 13:37

000004
012737
012737

004737

023727
001005

012703
000257
076063
000404

012705
000277
076065

013737
042737
012737

000020
000002

055330
000466

002172

002172

177776
177760
000001

0002404
000466

000002

000516
000516
000550

INL INE

L3DR

14-MAR-B0 08:04

G 3
PAGE 16

L3DR TEST

INL INE
LET $TIMES
LET COUNT :
REPEAT

MR

- THIS TEST USES L3D3, L3DS5., AND L3D7 TO TEST L3DR.

<XL3DR:>
<SCOPE>
= #20

JITERATION COUNT
¥4

$50030C:

> SET UP THE GPR'S AND DO

: THL

CIS INSTRUCTION

CALL CLRREG
IF COUNT EQ #2 THEN

LET R3
INL INE
INL INE

ELSE

LET RS :=
INL INE
INL INE

ENDIF

LET CC :
LET CC :
LET ERR

.
.

"O
. CHECK

-~ #ADR.A
<CCC>
<L 303>

$50031:
#ADR . A

<SCC>
<L3D5>

$50032:

1]

PSW
CC CLR.BY #177760
1= # cCODE FOR INSTRUCTION FAJLURE

"

RESULTS AND REPORT ERRORS

L4
:.'litl..t“*‘..!"i"lttt"t'tttttt.ttt.t‘ti'ﬁﬁ".ﬁtﬁttttti‘tﬁ'tiittt

XL 3DR:
SCOPE
MOV
MOV

JSR
(MP

MOV
ccC
L303

MOV
SCC
L3D5

MOV
BIC

#20,8TIMES
#2,COUNT

PC,CLRREG

COUNT ,#2
$50031

#ADR.A,R3

$50032

#ADR.A,RS

PSW,(C
8177760,CC
#1 ERR

SEQ 0032
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CJKDGA

8N
812
813
814
815

P11

002312
002312
002320
002322

002370
002372

002376
002376
002376
002376
002402
002404
002404
002410
002410
002410
002410
002414
002416
002416
002422
002422
002422
002422
002426
002430
002430

023727
001006

005737
001402

004737

000406
023727
001402
004737

020037
001402

004737

020137
001402

004737

020237
001402

006737

020337
001402

004737

020437
001402

004737

000466

0005176

056274

000516

056274

002200

056274

002202

056274

002204

056274

002206

056274

002210

056274

H 3
MACY11 30A(1052) 14-MAR-80 O08:04 PAGE 17

000002

000017

L3DR

IF COUNT EQ #2 THEN

If CC NE #0 THEN

CALL ERROR
END]F
ELSE

IF CC NE #17 THEN

CALL ERROR
ENDIF
ENDIF
IF RO NE ALPHA THEN

CALL ERROR
ENDIF
IF R1 NE ALPHA+Z THEN

CALL ERROR
ENDIF
IF R2 NE BETA THEN

CALL ERROR
ENDIF
IF R3 NE BETA+2 THEN

CALL ERROR
ENDIF
If R4 NE GAMMA THEN

CALL EKROR

$50034:

$50033:

$50036:
$50035:

$50037:

$50040:

$50047:

$50042:

(MP
BNE

TST
BEQ

JSR

BR

(MP
BEQ
JSR

(MP
BEQ

JSR

{MP
ecaQ

JSR

(MP
BEQ

JSR

CMP
BEQ

JSR

(mP
BEQ

JSR

COUNT , #2
$5003%

cC
$50034
OC,ERROR

$50035

cc,,7
$50036

PC,ERROR

RO, ALPHA
$50037

PC,ERROR

R1,ALPHA+?2
$50040

PC.ERROR

R2,BETA
$50041

PC.ERROR

R3 BETA<?
$50042

PC.ERROR

R4 , GAMMA
$50043
P(,ERROR

SEQ 0033
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CJKDGA. 12-MAR-80

867
868
869
870
871
872
873
874

922

P

002434
002634
002434
002434
002440
002442
002442
002446
002446
002446
002446
002452
002452
002456

002460
002460
002462
002462
002464
002464
002466
002466
002470
002470
002472
002472
002474
002474

020537
001402

004737

005337

005737
001265

076067
000240
000240
000402
000403
00C240
004737

020037
001402

004737

020137
001402

004737

020237
001402

004737

020337

13:37

002212

056274

000466
000466

056274
000240

056274

000242

056274

000240

056274

000242

L3DR
ENDIF

I 3
14-MAR-80 08:04 PAGE 18

IF RS NE GAMMA+2 THEN

CALL ERROR

ENDIF
LET COUNT
UNTIL COUNT EQ #0

i 4

:= COUNT = 41

: TEST THE SPECIAL CASE OF USING R7

INLINE <L3D7>
INLINE <.WORD 240>
INLINE <.WORD 240>
INLINE <.WORD 402>
INLINE <.WORD 403>
INLINE <.WORD 240>
CALL ERROR

IF RO NE a#240 THEN

CALL ERROR
ENDIF
[F R NE a#242 THEN

CALL ERROR
ENDIF
I¥# R NE a#240 THEN

CALL ERROR
ENDIF
[f R3 NE a#242 THEN

s NOP

; NOP

:BR T0 ERROR CALL
.BR OVER ERROR CALL
:NOP

$50043:

$50044:

$50045:

$50046:

$50047:

(MP
BEQ

JSR

DEC

TST
BNE

L307

.WORD
.WORD
.WORD
.WORD

JSR

(MP
BEQ

JSR

cMP
BtQ

JSR

(MP
BEQ

JSR

(MP

RS, GAMMA+?

$50044
P( ,ERROR

COUNT

COUNT
$50030

240
240
402
403
240
PC.ERROR

RO, a#240
$50045

PC.ERROR

R1,a#242
$50046

PC,ERROR

R2 ,a#240
$50047

PC,ERROR

R3,a#26¢

SEQ 0034




CJKDGA, KEF11-B (1S DIAGNOSTIC MA(CY11 30A(1052)
CJKDGA.

923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939

P11

002542
002544
002544
002550
002550
002550
002550
002554
002556
002556
002562
002562
002562
002562
002566
002570
002570
002574
002574
002574
002574
002600
002602
002602
002606
002606
002606
002606

1
12-MAR-B0 13:37

001402
004737

020337
001402

004737

020437
001402

004737

020537
001402

004737

000137

056274

000242

056274

000402

056274

000404

056274

002612

J 3
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L3DR
CALL ERROR
ENDIF
IF R3 NE a#242 THEN

CALL ERROR
ENDIF
[F R4 NE a#402 THEN

CALL ERROR
ENDIF
IF RS NE a#404 THEN

CAcL ERROR
ENDIF

INLINE <uMP XMOV(>

$50050:

$50051:

$£50052:

$50053:

BEQ
JSR

(MP
BEQ

JSR

(MP
BEQ

JSR

(MP
BEQ

JSR

JMP

$50050
PC,ERROR

R3,a#242
$50051

PC,ERROR

R4, a#602
$50052

PC.,ERROR

RS, a#404
$50053

PC,ERROR

XMOvV(

SEQ 0035




(JKDGA, KEF11-B (IS DIAGNOSTIC MACY11 30A(1052)
CJKDGA.

951
952
953
954
955
956
957
958
959

1000

1002
1003

1005
1006

P11

002612
002612
002612
002612
002614
002614
002622
002622
002630
002630

002636
002636

002676
002676
002702
002702
002706
002706
002712
002712

1
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000004
012737
013737
012737

013700
012037
012037
012037
012037
012037
012037
011037

013700
013701
013702
013703

000020 000404
004134 00046€
004136 000542

000542
000560
060562
000564
000566
000570
000572
000574

000560
000562
000564
000566

MOv(
.SBTTL  MOV(

K 3
14-MAR-80 08:04 PAGE 20

.'."tl’."lt‘!"..'.l".tt!t"t'l’!ﬁttt!t.i*tﬁ!'!t'ttttttttttt'ttiﬁttlt

MOVC TEST

L J
";ttttttittlﬁittitttii'tttﬁtﬁktitﬁtittttt*ilﬁttt*itﬁi.t*tt*tt**it

INLINE  <XMOVC(C:>
INLINE <SCOPE>

LET S$TIMES := #20
LET COUNT := TMOVC
LET TSTCAS := #TMOV(C+2

;REPEAT
INLINE <$5030:>

* 4

JITERATION COUNT
JGET TEST COUNT
;POINT TO FIRST TEST CASE

" GET TEST DATA FROM TABLE

LET RO :

LET DATAOQO
LET DATAO1
LET DATAQ?
LET DATAQ3
LET DATAQ4
LET DATAQS
LET DATAQ6 :

* 4+

TSTCAS

:= (RO)+ ;SRC.LEN

:= (RO)+ :SRC.ADR

:= (RO)+ sDST.LEN

:= (RO)» :DST.ADR

:= (RO}+ ;FILL CHAR.

:= (RO)+ ;SRC.BUFF .STATE
= (RO ;DST.BUFF .STATE

© SET UP THE GPR'S
* EXPECTED GPR'S AND CONDITION CODES,

AND BUFFERS.
LET RO := DATAQO
LET R1 := DATAO1
LET R2 := DATAQZ
LET R3 :- DATAQ3

XMOV(:
SCOPE
MOV
MOV
MOV

$5030:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

SEQ 0036

#20,$TIMES
TMOVC, COUNT
#TMOVC+2,TSTCAS

TSTCAS RO
(RO)+,DATAQO
(RO) + ,DATAON
(RO) + ,DATAQZ
(RO)+_,DATAO3
(RO) + ,DATAO4
(RO) +,DATAOQS
(RO) ,DATAQ6

DATAQO,RO
DATAQ1 ,R1
DATAQZ .R2
DATAQO3.R3
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CJKDGA .P11 12-MAR-80 13:37 MOV SEQ 0037
1007 002716 LET R4 := DATAQ4
1008 002716 013704 000570 MOV DATAO4 ,Ré4
1009 002722 IF #1 SETIN COUNT THEN
1010 002722 032737 000001 000466 BIT #1,COUNT
1011 002730 001403 BEQ $50054
1012 002732 LET RS := #i77777
1013 002732 012705 177777 MOV #177777.RS
1014 002736 ELSE
1015 002736 000401 BR $50055
1016 002740 $50054 :
1017 002740 LET RS := #0
1018 002740 005005 CLR RS
1019 002742 ENDIF
1020 002742 $50055:
1021 002742 INLINE <CMP  RO,R2>
1022 002742 020002 CMP RO,R2
1023 002744 LET CC.EXP := PSW
1024 002744 013737 177776 000520 MOV PSW,CC.EXP
1025 002752 LET CC.EXP := CC.EXP CLR.BY #177760
1026 002752 042737 177760 000520 BIC #177760,CC.EXP
1027 002760 IF #CBIT SETIN CC.EXP OR #ZBIT SETIN CC.EXP THEN
1028 002760 032737 000001 000520 BIT #CBIT,CC.EXP
1029 002766 001004 BNE $50056
1030 002770 032737 000004 000520 BIT #IBIT,CC.EXP
1031 002776 001403 BEQ $50057
1032 003000 $50056:
1033 003000 LET RO.EXP := #0 :
1034, 003000 005037 000522 CLR RO.EXP
1035 003004 ELSE
1036 003004 000404 BR $50060
1037 003006 $50057:
1038 003006 LET RO.EXP := RO - R2 :SRC.LEN - DST.LEN
1039 003006 010037 000522 MOV RO,RO.EXP
1040 003012 160237 000522 SUB R2.RO.EXP
1041 003016 ENDIF
1042 003016 $50060:
1043 003016 LET R1.EAP := #0
1066 003016 005037 000524 CLR R1.EXP
1045 003022 LET R2.EXP := #0
1046 003022 005037 000526 CLR R2.EXP
1047 003026 LET R3.EXP := #0
1048 003026 005037 000530 CLR R3.EXP
1049 003032 LET R4.EXP := R4
1050 003032 010437 000532 MOV R4 R4 .EXP
1051 003036 LET RS.EXP := RS
1052 003036 010537 000534 MOV RS,RS.EXP
1053 003042 LET BFADRS := R1 :SRC.ADR
1054 003042 010137 000540 MOV R1,BFADRS
1055 003046 IF DATAQS EQ #0 THEN
1056 003046 005737 000572 ST DATAOQS
1057 003052 001003 BNE $50061
1058 003054 CALL CLRBUF
1059 003054 004737 055346 JSR PC., CLREUF
1060 003060 ELSE
1061 003060 000411 BR $50062

1062 003062 $50061:
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1063 003062 IF DATAQS EQ #177777 THEN
1064 003062 023727 000572 177777 CMP DATAQS ,#177777
1065 003070 001003 BNE $50063
1066 003072 CALL SETBUF
1067 003072 004737 055410 JSR PC,SE TBUF
1068 003076 ELSE
1069 003076 000402 BR $50064
1070 003100 $50063:
1071 003100 CALL ALTBUF
1072 003100 004737 055454 JSR PC.,AL TBUF
1073 003104 ENDiF
1074 003104 $50064 :
1075 - 003104 ENDIF
1076 003104 $50062:
1077 003104 LET BFADRS := R3 ;DST.ADR
1078 0031 010337 000540 MOV R3,BFADRS
1079 0031 IF DATAQ6 EQ #0 THEN
1080 0031 005737 000574 TST DATAO6
1081 0031 001003 BNE $50065
1082 0031 CALL CLRBUF
1083 0031 004737 055346 ELSE JSR PC.CLRBUF
L

1085 003122 000411 BR $50066
1086 003124 $50065:
1087 003124 IF DATAQ6 EQ #177777 THEN
1088 0031264 023727 000574 177777 CMP DATAOG 4177777
1089 003132 001003 BNE $50067
1090 003134 CALL SETBUF
1091 003134 004737 055410 JSR PC.SETBUF
1092 003140 ELSE
1093 003140 000402 BR $50070
1094 003142 $50067:
1095 003142 CALL ALTBUF
1096 003142 004737 055454 JSR PC,ALTBUF
003146 ENDIF

$50070:

003146 ENDIF

003146 $50066:

003146 IF DATAOZ2 EQ #0 THEN

003146 005737 000564 TST DATAQZ2
003152 001003 BNE $50071
003154 LET BF.EXP := (R3)

011337 000536 MOV (R3) ,BF .EXP
003160 ELSE

003160 000402 BR $50072
003162 $50071:

003162 LET BF.EXP := (R1)

003162 011137 000536 MOV (R1) ,BF .EXP
003166 ENDIF

003166 $50072:

N_a_a_u_a_n?
nNOONSOO

3338
g

3RIFSRERSS
&

> DO THE CJS INSTRUCTION

.

003166 INLINE  <MOV(>
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1119 003166 076030 Mve

: CHECK CONDITION CODES AND GPR'S FOR CORRECT RESULTS

003170 LET CC := PSW
003170 013737 177776 000516 MOV PSW,(CC
003176 LET CC := CC CLR.BY #177760
003176 042737 177760 000516 BIC #177760,CC
003204 IF CC NE CC.EXP THEN
003204 023737 000516 000520 CMP CC,CC.EXP
003212 001402 BEQ $50073
003214 CALL ERROR
003214 004737 056274 JSR PC,ERROR
003220 ENDIF
003220 $50073:
003220 IF RO NE RO.EXP THEN
020037 000522 (MP RO,RO.EXP
003224 001402 BEQ $50074
003226 CALL ERROR
003226 004737 056274 JSR PC,ERROR
003232 ENDIF
003232 $50074:
003232 If R1 NE R1.EXP THEN
003232 020137 000524 CMP R1.R1.EXP
003236 001402 BEQ $50075
003240 CALL ERROR
003240 004737 056274 JSR PC.ERROR
003244 ENDIF
003244 $50075:
003244 IF R2 NE R2.EXP THEN
003244 020237 000526 CMP R2,R2.EXP
003250 001402 BEQ $50076
003252 CALL ERROR
003252 004737 056274 JSR PC.ERROR
003256 ENDIF
003256 $50076:
003256 IF R3 NE R3.EXP THEN
003256 020337 000530 (MP R3,R3.EXP
003262 001402 BEQ $50077
003264 CALL ERROR
003264 004737 056274 JSR PC ,ERROR
003270 ENDIF
003270 $50077:
003270 IF R4 NE R4&.EXP THEN
003270 020437 000532 CMP R4 R4 EXP
003274 001402 BEQ $50100
003276 CALL ERROR
003276 004737 056274 JSR PC,ERROR
003302 ENDIF

$50100:

003302 _ IF RS NE RS.EXP THEN

003302 020537 000534 MP RS,RS.EXP
003306 001402 BEQ $50101
003310 CALL ERROR

——d D d D md i pd D el ndd Y
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CJKDGA.P11 12-MAR-80 13:37 MOV(C SEQ 0040
1175 003310 004737 056274 JSR PC.,ERROR
1176 003314 ENDIF
1177 003314 $50101:

1178

1179 o+

%}g? ; CHECK ENTIRE DES™ NATION BUFFER FOR (ORRECT RESULTS

1182

1183 003314 LET RO := DATAQ? :SRC.ADR

1184 003314 013700 000562 MOV DATAO1,RO
1185 003320 LET R1 := DATAQ3 ;DST.ADR

1186 003320 013701 000566 MOV DATAO3,R1
1187 003324 LET ERRFLG := #0

1188 003324 005037 000454 TLR ERRFLG
1189 003330 1F DATAQO HIS DATAQZ THEN

1190 003330 023737 000560 000564 (MP DATAQO,DATAOZ
1191 003336 103417 BLO $50102
1192 003340 LET R3 := DATAQZ

1193 003340 013703 000564 MOV DATAQZ ,R3
1194 003344 WHILE R3 NE #0 AND ERRFLG EQ #0 DO

1195 003344 $50103:

1196 003344 005703 TST R3

1197 003346 001412 BEQ $50104
1198 003350 005737 000454 TST ERRFLG
1199 003354 001007 BNE $50104
1200 003356 IFB BF .EXP NE (R1)+ THEN

1201 003356 123721 000536 CMP8 BF .EXP,(R1)+
1202 003362 001402 BEQ $50105
1203 003364 CALL ERROR

1204 003364 004737 056274 JSR PC,ERROR
1205 003370 ENDIF

1206 003370 $50105:

1207 003370 LET R3 := R3 - M

1208 003370 005303 DEC R3

1209 003372 ENDDO

1210 003372 000764 BR $50103
1211 003374 $50104:

1212 003374 ELSE

1213 003374 000441 BR $50106
1214 003376 $50102:

1215 003376 LET R3 := DATAQO ;SRC.LEN

1216 003376 013703 000560 MOV DATAQO,R3
1217 003402 WHILE R3 NE #0 AND ERRFLG EQ #0 DO

1218 003402 $50107:

1219 003402 005703 TST R3

1220 003404 001412 BEQ $50110
1221 003406 005737 000454 TST ERRFLG
1222 003412 001007 BNE $50110
1223 003414 IFB BF .EXP NE (R1)+ THEN

1226 003414 123721 000536 CMPB 8F .EXP,(R1)+
1225 003420 001402 BEQ $50111
1226 003422 CALL ERROR

1227 003422 004737 056274 JSR PC ,ERROR
1228 003426 ENDIF

1229 003426 $50111:

1230 003426 LET R3 :=R3 - M
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1231 003426 005303 DEC R3

1232 003430 ENDDO

1233 003430 000764 BR $50107

1234, 003432 $50110:

1235 003432 LET R3 := DATAQ2 - DATAQQ

1236 003432 013703 000564 MOV DATAQ2,R3
1237 003436 163703 000560 SUB DATAOO.R3
1238 003442 LET R1 := DATAQ3 + DATAQO

1239 003442 013701 000566 MOV DATAO3,R1
1240 003446 063701 000560 ADD DATAQO .R1
1241 003452 REPEAT _

1242 003452 $50112:

1243 003452 IFB (R1)+ NE DATAQ4 THEN

1244 003452 122137 000570 (MPB  (R1)+,DATAOG
1245 003456 001402 BEQ $50113

1246 003460 CALL ERROR

1247 003460 004737 056274 JSR PC,ERROR
1248 003464 ENDIF

1249 003464 $50113:

1250 003464 LET R3 := R3 - #1

1251 003464 005303 DEC R3

1252 003466 UNTIL R3 EQ #0 OR ERRFLG NE #0

1253 003466 005703 ST R3

1254 003470 001403 BEQ $50114

1255 003472 005737 0004564 3 ERRFLG

1256 003476 001765 BEQ $50112

1257 003500 $50114:

1258 003500 ENDIF

1259 003500 $50106:

1260 003500 LET ERRFLG := #0

1261 003500 005037 000454 CLR ERRFLG

1262 003504 I[F DATAQZ LO #BUFLEN THEN

1263 003504 023727 000564 000100 MP DATAQZ ,#BUFLEN
1264 003512 103040 BHIS  $50115

1265 003514 IF DATAQ6 EQ #1 THEN

1266 003514 023727 000574 000001 cMP DATACS , #1
1267 003522 001006 BNE $50116

1268 003524 LET BF.EXP := 4125252

1269 003524 012737 125252 000536 MOV #125252.,BF .EXP
1270 003532 ELSE

1271 003532 000403 BR $50117

1272 003534 $50116:

1273 003534 LET BF.EXP :- DATAO6

1274 003534 013737 000574 000536 MOV DATAQG ,BF .EXP
1275 003542 ENDIF

1276 003542 $50117:

1277 003542 LET RO := DATAQZ + DATAQ3

1278 003542 013700 000564 MOV DATAQ2.RO
1279 003546 063700 000566 ADD DATAQ3.RO
1280 003552 LET TEMPO := DATAQ3 + #BUFLEN

1281 003552 013737 000566 000474 MOV DATAQ3, TEMPO
1282 003560 062737 000100 000474 ADD #BUFLEN. TEMPO
1283 003566 REPEAT

1284 003566 $50120:

1285 003566 IFB (RQ)+ NE BF.EXP THEN

1286 003566 122037 000536 (MPB (RO)+ ,BF .EXP
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