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IDENTIFICATION

PRODUCT CODE : AC=F141B=-M(

PRODUCT NAME : CJKDRBO DCF11=-AA (CPU DIAG

DATE : JUN=79

MAINTAINER: DIAGNOSTIC ENGINEERING

COPYRIGHT (C) 1979 DIGITAL EQUIPMENT CORP., MAYNARD, MASS.
THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH INCLUSION
OF DEC'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT
AS MAY OTHERWISE BE PROVIDED IN WRITING BY DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NCTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
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GENERAL

INFORMAT ION

HISTORY:

PROGRAM

THIS PROGRAM IS A COMBINED VERSION OF THE THREE BASIC
11/34 DIAGNOSTIC PROGRAMS WITH MODIFICATIONS AND
ENHANCEMENTS MADE TO ACCOUNT FOR THE DIFFERENCES
BETWEEN THE TWO PROCESSORS.

DESCRIPTION:

THIS PROGRAM CONTAINS THREE PARTS: CPU, TRAP AND

EIS TESTS. IN THE FIRST AND SECOND PARTS, THE PROGRAM
WILL HALT ON ERROR. IN PART THREE, EIS TEST,

WHEN AN ERROR IS DETECTED, THE ERROR PC AND ERROR
NUMBER WILL BE TYPED, THEN THE PROGRAM WILL

CONTINUE EXECUTION.

LOOP ON ERROR IS PROVIDED BY MANUALLY MODIFYING

SOME APPROPRIATE MEMORY LOCATIONS. SEE THE LISTING
OF THAT TEST FOR DETAILS AND INSTRUCTIONS.

még mgcnm ASSUMES SOME OPTIONS (FOR EIS TEST ONLY).
1. ENABLE ERROR PRINTOUTS. 2.CONTINUE EXECUTION ON ERROR.

ABSTRACT

PART ONE:

CPU TEST, THIS IS THE FIRST PART OF THE MAIN PROGRAM.
THIS TEST CHECK OUT THE BASIC PDP-11 INSTRUCTIONS IN EVERY
ADDRESSING MODES WITH VARIOUS TYPES OF DATA PATTERNS.

PART TWO:

TRAP TEST, THIS IS THE SECOND PART OF THE MAIN PROGRAM.
THIS IS A TEST OF ALL OPERATIONS AND INSTRUCTIONS THAT CAUSE
TRAPS. ALSO TESTED ARE TRAP OVERFLOW CINDITIONS,

ODDITIES OF REGISTER 6, INTERRUPTS , THE RESET AND WAIT
INSTRUCTIONS. THIS PROGRAM CHECKS THAT ON ALL TRAP
OPERATIONS REGISTER 6 IS DECREMENTED THE CORRECT AMOUNT,
THAT THE CORRECT PC IS SAVED ON THE STACK, THAT THE OLD
CONDITION CODES AND PRIORITY ARE PLACED ON THE STACK AND
THAT THE NEW STATUS AND CONDITION CODES ARE CORRECT.

BOTH THE '‘TRAP'' AND ‘EMT'' TRAP INSTRUCTIONS ARE TESTED

TO SEE _THAT ALL COMBINATIONS WILL TRAP. C(CHECKED ALSO

IS THAT ALL RESERVED INSTRUCTIONS WILL TRAP. THE TRACE BIT
IS CHECKED TO SEE IF IT CAUSES A TRAP.

THE RTI AND RTT INSTRUCTIONS ARE CHECKED. STACK OVERFLOW IS
ALSO CHECKED FOR ALL THE TRAP INSTRUCTIONS.

SEQ 0003
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2.0

3.0

4.0

5.0

SPECIAL CHECKS ARE MADE TO SEE IF BUS

ERROR TRAPS OCCUR ON NON-EXISTENT MEMORY.

ALL INSTRUCTIONS THAT ARE RESERVED SHOULD TRAP TO LOCATION 10,
AND THE PC THAT POINTS TO THE TRAPPING INSTRUCTION

SHOULD BE PLACED ON THE STACK.

PART THREE:

THIS PROGRAM TESTS THE EXTENDED INSTRUCTION SET

<ASH, ASHC, MUL, AND DIV> USING REGISTERS 0-5 AT LEAST

ONCE WITH EACH INSTRUCTION.

THIS PROGRAM TESTS ALL THE EIS INSTRUCTIONS OF THE 11/34

FOR ASH AND ASHC INSTRUCTIONS EVERY EVEN PASS IS EXECUTED
WITH DESTINATION MODE O FOR ALL REGISTERS AND EVERY ODD PASS
WITH DESTINATION MODE OF 67. THE DIAGNOSTIC DOES NOT MAKE A
PASS WITH T BIT SET.

HARDWARE REQUIREMENT

A PROCESSOR WITH DCF11-AA CHIP SET, A MINIMUN OF 16K OF
MEMORY AND A CONSOLE TERMINAL. IF PROGRAM IS RUNNING
UNDER APT OR ACT, THE CONSOLE TERMINAL IS NOT NECESSARY.

RELATED DOCUMENTS AND STANDARDS :

ACT11/XXDP PROGRAMMING SPECIFICATION

STANDARD APT SYSTEM TO A PDP11 DIAGNOSTIC INTERFACE
PDP11 MAINDEC SYSMAC PACKAGE

KDF11=A MODULE SPECIFICATION

STARTING PROCEDURES

THE PROGRAM IS STARTED BY LOADING ADDRESS 200.

THE RESTART ADDRESS IS 1024.

PROGRAM IDENTIFICATION WILL BE TYPED AFTER THE FIRST
PASS OF THE WHOLE PROGRAM.

TRAPCATCHER ABSTRACTS

THIS IS A SERIES OF INSTRUCTIONS DESIGNED TO DETECT AND
ISOLATE UNEXPECTED TRAPS AND INTERRUPTS, THAT CQCCUR IN THE
TRAP AND INTERRUPT VECTOR AREA OF MEMORY.

THE PRINCIPLE OF THIS ROUTINE IS: THE VECTOR ENTRANCE
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHICH WILL CON-
TAIN A HALT (000000) (THIS LOCATION IS ALSO THE STATUS

SEQ 0004
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WORD FOR THAT VECTOR ENTRANCE. BUT THIS WILL HAVE NO EFFECT
ON IT ALSO BEING THE NEXT INSTRUCTION).

IF A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREA,
REGISTER SIX SHOULD BE EXAMINED TO DETERMINE ITS CONTENTS,
THEN USE REGISTER SIX CONTENTS AS AN ADDRESS TO DETERMINE
WHERE THE PROGRAM WAS. WHEN THE INTERRUPT OR

TRAP OCCURRED; MEMORY AS SPECIFIED BY R6 CONTAINS THE

PC OF THE INSTRUCTION FOLLOWING THE INSTRUCTION WHERE THE
TRAP OCCURRED.

THE CONTENTS OF LOCATION "STESTN'(304) CONTAINS

;:EP;EST NUMBER THAT IT WAS DCING BEFORE IT

6.1 ERROR HANDLING IN PART ONE AND PART TWO

EXAMPLE
TSTA:

IN PARTS ONE AND TWO, ALL ERRORS WILL CAUSE A HALT.

THE PROGRAM CHECKS TC SEE THAT THE PC. DOESN'T JUMP ERRATICALLY
WITHIN THE TESTS BY USING A SEQUENCE COUNT CALLED °"STESTN'.

INC (R2) - INCREMENT THE TEST NUMBER
CMP #A, (R2) ;COMPARE FOR THE RIGHT TEST
BNE TSTA+1-10 :IF NOT CORRECT BRANCH TO A HALT
* R2 CONTAINS THE ADDRESS OF STESTN (304).
A IS THE CURRENT TEST NUMBER.
IF AN ERROR IS DETECTED, THE PROGRAM WILL HALT
IT COULD BE BECAUSE OF TWO REASONS.
A) WRONG TEST NUMBER (SEQUENCE ERROR)
8) ERROR IN THE PRESENT TEST.

THE TEST SEQUENCE COUNT "‘TESTN'' SHOULD BE CHECKED FIRST
TO SEE IF IT MATCHES THE PRESENT TEST.

IF IT DOESN'T MATCH ; THEN THE CONTENTS OF THIS LOCATION
TELL YOU WHICH TEST IT WAS DOING BEFORE IT HALTED.

6.2 ERROR HANDLING IN PART THREE

IN PART THREE, ANY ERROR, INCLUDES SEQUENCE CHECK ERROR WIlL
CAUSE THE ERROR MESSAGE TO BE TYPED. THE PROGRAM WIiLi
CONTINUE EXECUTION AFTER TYPE OUT.

THE ERROR REPORTING FORMAT IS AS FOLLOWS:

ERRCR! PC AND ERROR # ARE:
PC #

SEQ 0005
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ERROR #

SWITCH SETTINGS (APPLICABLE ONLY TO PART THREE).

SINCE NO HARDWARE SWITCH REGISTER IS AVAILABLE, THE PROGRAM
AUTOMATICALLY USES THE CONTENTS OF LOC. 176 AS THE SOF TWARE
SWITCH REGISTER. THE INITIAL CONTENT OF LOC. 176 IS 000000,
THE USER MAY PRE-SET THIS LOCATION BEFORE

STARTING THE PROGRAM.

BIT # OCTAL VALUE FUNCTION
15 YOOOOR., o sxneeonsss HALT ON ERROR
13 BEVOD0 s vwvossnne INHIBIT ERROR PRINTOUT

ALSO, WITHIN THE APT TABLE, AN 8 BIT BYTE $ENVM [LOCATION 321]
HAS BEEN USED TO DEFINE THE OPERATING MODE. ALL TYPEQUTS

CAN BE SUPPRESSED BY MAKING BIT 5 OF BYTE $ENVM HIGH,

IN OTHER WORDS BY PLACING A 20000 IN LOCATION 320.

EXECUTION TIMES

gg%ong TIME FOR A SINGLE RUN (THE FIRST PASS) IS ONE
AFTER THE FIRST PASS, THE PROGRAM WILL ITERATE EVERY 15
TIMES BEFORE THE END OF PASS MESSAGE IS TYPED AGAIN.
THE RUN TIME FOR EACH ADDITIONAL END OF PASS MESSAGE
TYPED IS APPROXIMATELY 15 SECONDS.

ROUTINES ABSTRACT

HALT ROUTINE (APPLICABLE ONLY TO PART THREE).

THIS ROUTINE IS CALLED VIA A USR INSTRUCTION EACH TIME
AN ERROR IS SEEN AND AN ERROR MESSAGE IS THEN TYPED QUT
UNLESS IT IS SUPRESSED BY THE SWITCHES.

THE COMMENTS BESIDE THE CALL TO THE HALT SUBROUTINE
TELLS WHAT WAS BEING TESTED AND WHAT WAS EXPECTED. ALL
PRINTOUTS WILL BE SUPPRESSED WHEN BIT 5 OF LOCATION
$ENVM 1S HIGH.

WHILE RUNNING UNDER APT THE DIAGNOSTIC wilLL NOT

SUPPORT SPOOL ING OF CONSOLE OUTPUTS.

POWER FAIL ROUTINE

SEQ 0006
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SEQ@ 0007

IF A POWER FAIL OCCURS (FOLLOWED BY A POWER UP), THE
MESSAGE "POWER FAIL'' IS TYPED QUT AND THE PROGRAM wiLL
RESTART EXECUTION AT "RESTRT''.

.ENDR
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LTITLE C(JKDB=B D(F11-AA (PU DIAG.
.ENABLE ABS
CND ,MC ,MD

NLIST

.LIST

ME

SCOPE =NOP

R7=%7
R6=%6

PS=177776

TKS=177560
TKB=177562
TPS=177564

TPB=177566
USRM=140000
PUSRM=30000
ACT11 HOOKS

tttttﬁﬂﬁﬁt".'.".'iﬁt".'t.tttlttt.‘t*'ttt".Q.‘t'.‘..ﬁ...t.t"..'tt.tit.i.t.tt.'t.

;HOOKS REQUIRED BY ACT11
$SVP(C=.

.SBTTL

"EVEN
SMAIL :
$MSGTY:
$FATAL :
$TESTN:
$PASS:
$DEV(CT:
SUNIT:
$MSGAD :
$MSGLG:
$ETABLE :
$ENV:
$ENVM:
$SWREG:
$USWR :
$CPUOP :

- "
. ®
- &
- &
* &
* %
E

$ETEND:
MEX]T

=46

$ENDAD

.WORD

.=$SVP(

.=300

0

:SAVE PC
2:1)SET LOC.46 TO ADDRESS OF SENDAD IN .$EOP

;:2)SET LOC.52 TO ZERO
;2 RESTORE PC

APT MAILBOX-ETABLE

tt'ttit'i.t'ti..it't.'t'.'ttﬁ'.ﬁl.."'.tﬁ'ﬁttt'it'i..ﬁ!'t"ttt..'t'ttt.ltt..it"tt.t

ééééé

.WORD
-WORD

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

;APT MALBOX

: ;MESSAGE TYPE CODE

;;FATAL ERROR NUMBER

;s TEST NUMBER

; sPASS COUNT

;sDEVICE COUNT

;2170 UNIT NUMBER

s sMESSAGE ADDRESS

s sMESSAGE LENGTH

s ;APT ENVIRONMENT TABLE

; ;ENVIRONMENT BYTE

s ;ENVIRONMENT MODE BiITS

;;APT SWITCH REGISTER

:JUSER SWITCHES

::CPU TYPE ,OPTIONS

BITS 15-11=CPU TYPE
11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
11/70=06.PD0= 07.0=10

REAL TIME CLOCK

FLOATING POINT PROCESSOR

MEMORY MANAGEMENT

1

BIT 10
BIT 9
BIT 8
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APT PARAMETER BLOCK SEQ 0009
.SBTTL APT PARAMETER BLOCK

:Qttﬁtttﬁ."t'.t'ttﬁ!.tt*'t*'lt*tﬁtiﬁﬁttittitttt*ittttittittt.ﬁtt'ttttit!Qtl.".t"t.

;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

AL LLALLLLL LSRRttt i e eI 2322232223332 2322222222222¢%

;s SAVE CURRENT LOCATION

;sSET POWER FAIL TO POINT TO START OF PROGRAM
::FOR APT START UP

;;POINT TO APT INDIRECT ADDRESS PNTR.

:;POINT TO APT HEADER BLOCK

;;RESET LOCATION COUNTER

:ttttttttti!tttttlt*'t*ti*t*ﬁt*tt*lﬁitit**tt***tt*tittt*ttt*tt*tttttﬁ'ttitﬁtﬁttti*ttt

;SETUP APT PARAMETER BLOCK AS DEFJNED IN THE APT-PDP11 DIAGNOSTIC

s INTERFACE SPEC.

$APTHD :
$HIBTS:
$MBADR :

$TSTM:

$PASTM:
$SUNITM:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

0 ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

$MAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

10 ;;RUN TIM OF LONGEST TEST

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

5 :cADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
SETEND-SMAIL/2 ;;LENGTH MAILBOX~ETABLE (WORDS)

AR R RSttt sttt sttt ittt 2222222232322232322222232222222222222 T

:SOME POINTERS TO CPU TRAP HANDLERS

LRttt 2233322222222 222323232222322223233321I2I1TI T

.=172
LPADR:

DISPREG:

SWREG:

.=4
704

0
1010
0

T014
.=30
T030

0
1034
0

.=114
10114
0

.=244
10244

0
10250
0

0 ;LOOP ADDRESS (EIS TEST)
0 s SOF TWARE DISPLAY REGISTER
0 :SOF TWARE SWITCH REGISTER

;ittttttl*tlt*tt*ttt*ttttttttiﬁttiﬁ*tt*ttttit**t‘tittltttit!!tttttttttttttittitittttt

;DATA TABLE FOR USE IN ADDRESSING MODE TESTS

;ttl‘**ttt*tt*ttttitiiii*ittt*ttttiiii**ttttttttt*'tittttttt*titittttttt'tttttttttilt

.=370

0.,0,0,0,0,0
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001066
001070
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000001

000302
000304
001000
000000

000200
000167
- 012706
012702
000137
000000

001002

012737
012737
012737

012737

005212
022712
001024
000257
001401
000404

012742
005242
000000

001004

012742
005242
000000
000264
001001
000404

000001

000576
001000
000304

060716
000000
000016
001000
000304
000000
000000
000000

000001

000001

000002
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APT PARAMETER BLOCK

1.1,-1

10

SEQ 0010

:tt*tttt.ttt*t*'t***itt'ﬁi'ttttt*ﬁﬁiti*t*t*i*t*kt!tttttt*tttttttl*i.ttiﬁtttt*l.htlt'i

:SET UP STARTING ADDRESS

$ERROR=$FATAL
$TSTNM=STESTN
.=1000

STBOT: .WORD 0

.=200
JMP
MOV
MOV
JMP

0

.=1002

START
#STBOT ,R6
#STESTN,R2
a(PC)+

.SBTTL **STARTING OF CPU TEST =«

START: MOV
MOV
MOV
RESTRT: MOV
MOV
MOV
MOV
MOV

H#PWRDN, a#24
#0,aNSPASS
#16. Q#PASSPT
#STBOT ,R6
#STESTN,R2
#0,a#STSTNM
#0,a#SERROR
#0,#8MSGTY

:STACK POINTER

;SET STACK POINTER

;SET MAILBOX POINTER

sJUMP TO SUBTEST

;ADDR. OF SUBTEST GOES HERE

:SET UP FOR POWER FAIL

s CLEAR PASS COUNT

;SET PRINT COUNTER

sINITIALIZE STACK POINTER

sSET UP POINTER TO MESSAGE TYPE
;CLEAR TEST NUMBER

;CLEAR ERROR NUMBER

;CLEAR MESSAGE TYPE(FOR APT)

AL AR AL S SRttt sttt il 22222222223 3222223222222222212113

;TEST 1 CHECK BRANCHES ON Z BIT

AR R At sttt sttt il It 13222222223 32222222222222223221II

TS1: INC
CMP
BNE
cCcC
BEQ
BR

BRA1:
MOV
INC
HALT

BNE

BRAZ:

MOV
INC
HALT
BRA3:  SEZ

BR

(R2)
#1,(R2)

;UPDATE TEST NUMBER
: SEQUENCE ERROR?

1S2-10 ;BR TO ERROR HALT ON SEQ ERROR

BRA1
BRAZ

.
L

#1,-(R2)
=(R2)

;CLEAR ALL CONDITION CODES
- SHOULD BRANCH
BAD BRANCH OF Z-BIT
TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
BRANCH INSTRUCTION AND
REPLACE THE MOVE INSTRUCTION
FOLLOWING W/ 774

:MOVE TO MAJLBOX # #sxxxssx ] saksnex
;SET MSGTYP TO FATAL ERROR

:SHOULD HAVE BRANCHED: Z=0

BRA3

#2,-(R2)
-(R2)

BRA4
BRAS

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 767

'MOVE TO MAILBOX # *xxxxxsx 2 axsxnxxxn

sSET MSGTYP TO FATAL ERROR

; TO SCOPF: CLEAR THE RIGHT BYTE OF THIS

BRANCH INSTRUCTION AND

AAAA
maunn
waunn
Inuun
I auunn

AAAA
imnunn

" nu
nn
nu
" u
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CHECK BRANCHES ON Z BIT SEQ 0011
- REPLACE THE MOVE INSTRUCTION <====
BRAG H FOLLOWING W/ 760 (==z==
MOV #3,-(R2) JMOVE TO MAILBOX # #xwwxsx T swnensnn
INC -(R2) sSET MSGTYP TO FATAL ERROR
St HALT ;SHQULD NOT HAVE BRANCHED HERE ON Z=1
BEQ 182
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
3 CONDITIONAL BRANCH INST. AND <====
: REPLACE THE MOVE INSTRUCTION <====
> WHICH FOLLOWS W/ 753 {====
MOV #4,-(R2) JMOVE TO MAILBOX # #xxnnux 4 wxkxnns
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT ;SHOULD HAVE BRANCHED ON Z=1

; OR SEQUENCE ERROR

ML E LRttt 2232232223222 22222322222232322222232311211I1TTY

.SBTTL DATA PATH TESTS

THE DATA PATH TESTS ARE USED TO VERIFY THAT VARIOUS
DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA PATHS
:MOVE AND COMPARE MODE 2,3 INSTRUCTIONS ARE USED TO PASS AND
TEST VARIOUS DATA PATTERNS IN THE DATA PATHS.

THE TEST EXERCISES THE INTERNAL DATA PATHS, AND THE UNIBUS
DATA TRANSCIEVERS.

IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0)
:TO SEE WHiCH BITS OF THE DATA PATH ARE FAILING.

LA Sttt d sttt it 2122223 3322223222222 222222222211 )

;TEST 2 TEST OF ZEROES IN THE DATA PATH

MR i sttt ittt I 332322222223 2222223222222222232IIII1™ Y

Ts2: INC (R2) :UPDATE TEST NUMBER

CMP #2.(R2) :SEQUENCE ERROR?

BNE TS5-10 :BR TO ERROR HALT ON SEQ ERROR

MOV #0,a40 :MOVE ZEROES THRU ADDRESS LINES. DATA
SLINES AND INTERNAL PATHS

TST a#0 *SUCCESSFUL?

BEQ 1S3
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
3 CONDITIONAL BRANCH INST. AND <====
: REPLACE THE MOVE INSTRUCTION <====

WHICH FOLLOWS W/ 771 <====

MOV #5,-(R2) :MOVE TO MAILBOX # #wxsxsx 5§ sxsxnnns

INC -(R2) *SET MSGTYP TO FATAL ERROR

HALT :DATA INCORRECT

; OR SEQUENCE ERROR

LA AR RS ERE SRRttt i 221133233321 222232322232222222212211I 1Y

sTEST 3 TEST OF PATTERN 125252 IN DATA PATH
R L L e eI nnIImmmmnmnTmNTf"TtNt!D!tD!'TDT™
753: INC (R2) ;UPDATE TEST NUMBER

CMP #3,(R2) : SEQUENCE ERROR?

BNE TS4=10 ;BR TO ERROR HALT ON SEQ ERROR

MoV #125252 ,a#0 sMOVE ALTERNATING ONES AND ZEROES

:THRU DATA PATHS
CMP #125252,a#0 2 SUCCESSFUL
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000007

001276
001300
561 001304
001306
001314
001322

005212
022712
001007
012737
022737
001404

000005

177777
177777

001324
001330
571 001332

012742
005242
000000

000010
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000000
000000

000000
000000
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TEST OF PATTERN 125252 IN DATA PATH

BEQ 1S4
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 770

MOV #6,-(R2) ;MOVE TO MAILBOX # s#xsxsax 6 wxwsnnn

INC -(R2) ;SET MSGTYP TO FATAL ERROR

HALT :DATA INCORRECT

; OR SEQUENCE ERROR

Inuwnn
imnnnn

AAAA
nunn

mnun

SEQ €012

LR ALt d ittt sl ittt 22232332223222232222222222222228)

;TEST 4 TEST OF PATTERN 052525 IN DATA PATH

AR RS dltdd st ettt I eI T332 22222222222222%

7S4: (R2)

#4,(R2)

INC ;UPDATE TEST NUMBER

CMP : SEQUENCE ERROR?

BNE Ts5-10 :BR TO ERROR HALT ON SEQ ERROR

MOV #052525 , a#0 ;MOVE ALTERNATING ZEROES AND ONES
*THRU DATA PATH

CMP #052525 ,a40 +SUCCESSFUL?

BEQ 1S5
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
I REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 770

MOV #7.-(R2) *MOVE TO MAILBOX # #*sxtss 7 sesxxsss

INC -(R2) *SET MSGTYP TO FATAL ERROR

HAL T *DATA INCORRECT

; OR SEQUENCE ERROR

ALt bttt st ittt 2 222232232222 222222222211 Y

;TEST 5 TEST OF ALL ONES IN DATA PATH

Al ittt s s sttt ettt I I 223222232322222222222212 Y

TsS5: INC (R2) ;UPDATE TEST NUMBER

CMP #5,(R2) : SEQUENCE ERROR?

BNE TS6=1G_ ;BR TO ERROR HALT ON SEQ ERROR

MOV #177777 ,a#40 sMOVE ONES THRU DATA PATH

CMP #177777 ,a#0 s SUCCESSFUL

BEQ TS6
: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 770

MOV #10,-(R2) JMOVE TO MAILBOX # wwxxxxxx 10 wxsnnwn

INC =-(R2) :SET MSGTYP TG FATAL ERROR

HALT :DATA INCORRECT

; OR SEQUENCE ERROR

nn

n

innhn
Fuun

LA RS LSRRt et s it il 3222332222223 23233222222222221221I1II1

.SBTTL B-REGISTER TEST

THE B-REGISTER (LOCATION 0) SHIFTING LOGIC TESTS ARE USED
TO TEST THAT THE B-REGISTER CAN HCLD VARIOUS DATA PATTERNS AND THAT
:THE ASSOCIATED LOGIC SUPPORTS THE SHIFTING FUNCTIONS WITHIN THE
:B-REGISTER AND C-BIT.

;A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-REGISTER AND C-BIT IN
:BOTH DIRECTIONS.
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583
584
585
586
587
588
589
590
591
592
593
594
595
596
597

001370
001374
001376

001400
001402
001406
001410
001416
001420
001424

001426
001432
001434

001436
001444

001446
001452
001454

005212
022712

001404

012742
005242
000000

005212
022712
001017
012737
000261
006137
103014

012742
005242
006000

022737
001404

012742
005242
000000

000006

000001
000000
000002

000011

000007
000000
000000

000012

000001

000013

N 1
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000000
000000

000000

000000

B-REGISTER TEST

THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS
A SHIFT REGISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALU,

IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) TO SEE
UHICH BITS OF THE B-REGISTER MAY BE FAILING.

SEQ 0013

tttttttttQ**tti.t*tittttt*tttttt*ttttti*ttttttﬁl‘itt*ittl’tttttittt*'lt*tt*ttﬂttﬁﬁ'ttt

;TEST 6 SHIFT BIT O TO BIT 1

LA A AL Rttt sttt 1332228283 2322232222222222222;

156: INC (R2) ;UPDATE TEST NUMBER

CMP #6, (R2) : SEQUENCE ERROR?

BNE 1S7=10 :BR TO ERROR HALT ON SEQ ERROR

cLC ;CLEAR CARRY BIT

MOV #1,a40 *LOAD A 1

ROL a#0 “SHIFT LEFT

CMP 42,40 *SUCCESSFUL

BEQ 157
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION

. WHICH FOLLOWS W/ 765
MOV #11,-(R2) cMOVE TO MAILBOX # wwxsxanxsx 17 sannnnsn
INC =-(R2) ;SET MSGTYP TO FATAL ERROR
HALT :BIT 1 NOT SET

; OR SEQUENCE ERROR

——— -

MLttt ittt ettt 2222 2323228222222 223222223 21T

;TEST 7 SHIFT CARRY INTO BIT 0

LA At a sttt il it st sttt T332 2223232282328222222222222222222

1s7: INC (R2) sUPDATE TEST NUMBER
CMP #7,(R2) s SEQUENCE ERROR?
BNE 1510-10 ;BR_TO ERROR HALT ON SEQ ERROR

MOV #0,a4#0 ;CLEAR LOCATION

SEC :SET CARRY

ROL a#0 sROTATE CARRY BIT TO BIT 0O
BCC TS1¢

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 770

IMOVE TO MAILBOX # sesxaxx 12  sanuans

" %s R, 0, 8,

MOV #12,-(R2)

INC =(R2) ;SET MSGTYP TO FATAL ERROR
HALT :CARRY CLEAR
; OR SEQUENCE ERROR
CMP #1,a40 ;BIT O SET
BEQ TS10

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 760
MOV #13,-(R2) sMOVE TO MAILBOX # wxsxasxxx 13 swxexnnsn
INC =(R2) :SET MSGTYP TG FATAL ERROR
HALT :BIT O NOT SET
: OR SEQUENCE ERROR

AAAA
"Huun
monn

o n
W un

.tt".ttt.til‘.t'tl.tl’t"tt'l’l.t'tttt't.t"itl'ttl’ttittttitt'ttttltttttttttt!'tttt'.t

JTEST 10 LEFT SHIFT FROM BIT O TO C-BIT
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001456
001460
001464
001466
001474
001500
001502
001504
001506
001512
001514

001516
001516
001522
001524

001526
001530
001534
001536
001544
001546
001552
001560

001562
001566
001570

001572
001574
001600
001602
001610
001614
001616
001620
001622
001626
001630

005212
022772
001014
012737
012700
000241
005200
001404
006137
103373
001404

012742
005242
000000

005212
022712
001012
012737
000241
006037
022737
001404

012742
005242
000000

005212
022712
001014
012737
012700
000241
005200
001404
006037
103373
001404

000010

000001
177757

000000

000014

000011
100000

000000
040000

000015

000012

100000
177757

000000

MACYT] 3?;(1052)

1510:

000000

SHL :

SHLE :

19=JUN=79

SHIFT CARRY INTO BIT 0

'l'!..‘ttt.'."t.'.".t'tltlQlﬁ'..ﬁ.ii.ﬁﬁ.'i.t.i'.tit.'..Qt."t.'".'t'...t'.."."t

INC
CMP
BNE
MOV
MOV
CLC
INC
BEQ
ROL
BCC
BEQ

MOV
INC
HALT

(R2)
#10,(R2)
IS11=10
#1,a40
#-21,R0

RO
SHLE
a0
SHL
TS1

#14 ,-(R2)
-(R2)

B 2
11:08 PAGE 14

cUPDATE TEST NUMBER

: SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
;SET BIT 0

;SET BIT COUNTER

;CLEAR C-BIT

s INCREMENT BIT COUNTER

;BR TO ERROR HALT IF BIT IS LOST
JSHIFT LEFT ONE POSITION
;BRANCH IF C-BIT NOT SET

.
L

;MOVE TO MAILBOX #

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
WHICH FOLLOWS W/ 763

wknrAnn  J]4 waxmanwn

;SET MSGTYP TO FATAL ERROR
JLEFT SHIFTING LOGIC FAILED

OR SEQUENCE ERROR

SEQ 0014

"

Hmwnn
nnnn
i nn

AAAA
i n

tt"tt'..t.tt.t.tttil!Q"l.lﬁﬁ‘ﬁﬁ‘ﬁﬁ‘.ﬁ.ﬁﬁitﬁ.ﬁ'tt.’.ttﬁi.Qtt...t....!tl.!."'..'.‘i.

SHIFT BIT 15 TO BIT 14
R N N I R I mnmnmnmmmmmIIItI™
JUPDATE TEST NUMBER

: SEQUENCE ERROR?

sBR TO ERROR HALT ON SEQ ERROR
JSET BIT 15

:CLEAR CARRY

JSHIFT BIT 15 TO BIT 14

s SUCCESSFUL

JTEST 11
1s11:

000000

000000

INC
(MP
BNE
MOV
CLC
ROR
(MP
BEQ

MOV
INC
HALT

(R2)
#11,(R2)
1S12-10
#100000,a#0

a#0
b OOOO a#0
1512

#15,-(R2)
-(R2)

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

CONDITIONAL BRANCH INST. AND

REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 765
MOVE TO MAILBOX # wanssxx 15
;SET MSGTYP TO FATAL ERROR

ARARARTRR

:BIT 14 NOT SET

OR SEQUENCE ERROR

m o nunn
"o un
W nn

nnn

AAAA

tttitt.iititl'.ﬁ'.tt.t"ﬁ'llttl.l.lﬁt..t'.‘ﬁﬁ‘.ttlﬁi.ﬁi.lt.itttttitltttt'tttlt.l'.li

RIGHT SHIFT FROM BIT 15 TO C-BIT
.Q.'l.tt.lt..'.l‘.tt.l'.'i".'.'.l'.".t..'..‘.ﬁ"Q‘.ﬁﬁﬁﬁ'.ttt..i'lt".‘tt't'.‘.'..t
:UPDATE TEST NUMBER
: SEQUENCE ERROR?

*TESY 12
1512:

000000

SHR:

INC
(MP
BNE
MOV
MO
CLC
INC
BEQ
ROR
B(CC
BEQ

(R2)
#12, (R2)
1515-10
2100000, a#0
#-21,R0

L

;BR TO ERROR HALT ON SEQ ERROR

JSET BIT 15

;SET BIT COUNTER
.CLEAR (-BIT

. INCREMENT BIT COUNTER

;BR TO ERROR HALT [F BIT
JROTATE RIGHT ONE POSITI

IS LOST
ON

JBRANCH [F (-BIT CLEAR
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695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744,
745
746
747
748
749
750

001632
001632
001636
001640

001642
001644
001650

001652
001656
001660

001662
001666
001670

001672
001674
001700
001702

012742
005242
000000

005212
022712
001004

012700
005700
001404

012742
005242
000000

005212
022712
001005
012700
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000016

000013

000000

000017

000014
125252

c 2
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T2 RIGHT SHIFT FROM BIT 15 TO (=BIT

SHRE :
MOV
INC
HALT

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

3 CONDITIONAL BRANCH INST. AND

3 REPLACE THE MOVE INSTRUCTION

H WHICH FOLLOWS W/ 763
#16,-(R2) JMOVE TO MAILBOX # sxennnn 16 sawenen
-(R2) :SET MSGTYP TO FATAL ERROR

JRIGHT SHIFT LOGIC FAILED
: OR SEQUENCE ERROR

SEQ@ 0015

AAAA
"

Huhun
Hou nn

0o nn

nnu

;ttt.l'..."l"..'....I."..‘Q.Q....Q.Qﬁtﬁi'...'.."..I'!Q'.'t..tt'.t‘..t...t..Qt..t.

LSBTTL SCRATCH PAD TESTS

THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS
:DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD

;CIRCUITRY.

MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THAT

:RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS
:MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE

sSUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL

:TO THE SCRATCH PAD ITSELF.
: THE REMAINDER OF THE GENERAL REGISTERS ARE TESTED BY MOVING
:A BIT INTO BIT O OF THE REGISTER AND SHIFTING IT LEFT ONE

:BIT AT A TIME INTO THE CARRY BIT.

:NO BITS WERE PICKED. THE PROCEDURE IS THEN REPEATED UNDER OPPOSITE
;CONDITIONS. THE GENERAL RESGISTER AND THE CARRY BIT ARE SET TO
;ALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT O INTO THE CARRY BIT.
THE RESULT IS THEN CHECKED TO INSURE THAT NO ZEROES WERE PICKED.

AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED
AS WELL AS REGISTER 11.

THE RESULT IS THEN (HECKED TO INSURE THAT

ttttt.ttttttt‘ﬁt..tiﬁttiﬁtiﬁttiiitﬁﬁilittttittﬁtltttt-l\t't'ttt"t.ﬁ‘tﬁtﬁt.ﬁt.'ttt"

sTESY 15

TEST IF RO CAN HOLD ALL ZEROES

tltttttﬁtttlQt*ttiﬁittt'Ittﬁit!tt't.t.ltt'.t'ltlt.tltttttﬁ‘Qﬁﬁttliiﬁttﬂi'.tt'ttttt.i

1513: INC
CMP
BNE

MOV
TST
BEQ

MOV
INC
HAL T

(R2) sUPDATE TEST NUMBER

#13,(R2) . SEQUENCE ERROR?

TS14-1O :BR TO ERROR HALT ON SEQ ERROR

#0,R0 ;MOVE ZEROES TO RO

?214 JSUCCESSFUL?
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 773

#17,-(R2) JMOVE TO MAILBOX # raxsnnn |7 sxssnnn

-(R2) JSET MSGTYP TO FATAL ERROR
:RO NOT O

. OR SEQUENCE ERROR

Hunn
Hnunnhn

AAAA
n o un

H u

;ittﬁtttttttttt.Qtt‘l‘ﬁ‘ttttﬁﬁtiﬁﬁt.ﬁttﬁ.i.'ﬁiﬁ.tﬁttt't.'.tt!"..lt.ttiltt.ltt.tttt.'

TEST IF RO CAN HOLD ONES AND ZEROES

:ttt*liQﬁttttttttttttttt't‘fitiIﬁ*titttﬁtt!tit!".tt.!..ttlt.'tll"tﬁ‘it"tit"t...ti

JTEST 14

TS14: INC
CMP
BNE
MOV

(R2) ;UPDATE TEST NUMBER
#14 ., (R2) :SEQUENCE ERROR?
151510 :BR TO ERROR HALT ON SEQ ERROR

#125252.R0 :MOVE ALTERNATING ONES AND ZEROES T0O RO
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CJKDBB.P11 19=JUN=79 10:52 T14 TEST IF RO CAN HOLD ONES AND ZEROES SEQ 0016
751 001706 020027 125252 CMP RO, 4125252 ;SUCCESSFUL?
752 001712 001404 BEQ 1515
753 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS «<====
754 ; CONDITIONAL BRANCH INST. AND  <====
755 : REPLACE THE MOVE INSTRUCTION <====
756 . WHICH FOLLOWS W/ 772 C====
757 001714 012742 000020 MOV #20,=(R2) :MOVE TO MAILBOX # #awawsex D0 sxennns
758 001720 005242 INC -(R?) *SET MSGTYP TO FATAL ERROR
759 001722 000000 HALT *RO NOT 125252
;g? : OR SEQUENCE ERROR
762 tttt*tt*tttttttttttttt*tt'tttt*ttttttttt*ttt*tt*tﬁt*ttttttttttttttttt*tttttttttttttt
763 STEST 15 TEST 1F RO CAN HOLD ZEROES AND ONES
?64 *tttttt**ttttt**ttttttttt**ﬁtiit*tttttttttﬁ*tttt*ﬁﬁtttttt*tlttttttttt*tttttttttttttt
765 001724 005212 TS15:  INC (R2) ;UPDATE TEST NUMBER
766 001726 022712 000015 CMP #15, (R2) :SEQUENCE ERROR?
767 001732 001005 BNE 1516=10 :BR TO ERROR HALT ON SEQ ERROR
768 001734 012700 052525 MOV #052525.R0O ;MOVE ALTERNATING ZEROES AND ONES TO RO
769 001740 020027 052525 CMP RC,#052525 *SUCCESSFUL?
770 001744 001404 BEQ 1516
771 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
772 ; CONDITIONAL BRANCH INST. AND  <====
773 : REPLACE THE MOVE INSTRUCTION <====
774 : WHICH FOLLOWS W/ 772 C====
775 001746 012742 000021 MOV #21,-(R2) SMOVE TO MAILBOX # *xxxanx 21 sasexsns
776 001752 005242 INC -(R2) *SET MSGTYP TO FATAL ERROR
777 001754 000000 HALT *RO NOT 52525
;;g : OR SEQUENCE ERROR
780 ;ttttttttttttt*tttttttttttttttttt*t*tt*ttt*ttﬁ**tQt"*ttttttttttttttttttttttttttttttt
781 STEST 16 TEST IF RO CAN HOLD ALL ONES
782 ***ttttt**tt*ttt*ttt*tt**tttttttttttlt*tttttt*l’tbﬁtt*t'ttttitttitt*ttttttttttttttttl
783 001756 005212 TS16:  INC (R2) :UPDATE TEST NUMBER
784 001760 022712 000016 CMP #16, (R2) :SEQUENCE ERROR?
785 001764 001005 BNE 1$17-10 :BR TO ERROR HALT ON SEQ ERROR
786 001766 012700 177777 MOV #177777.RO *MOVE ALL ONES TO RO
787 001772 020027 177777 CMP RO, 4177777 *SUCCESSFUL?
788 001776 001404 BEQ 1517
789 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
790 : CONDITIONAL BRANCH INST. AND  <====
791 : REPLACE THE MOVE INSTRUCTION <====
792 WHICH FOLLOWS W/ 772 <====
793 002000 012742 000022 MOV #22,~(R2) :MOVE TO MAILBOX # w#txans 22 aasssaw
794 002004 005242 INC -(R2) *SET MSGTYP TO FATAL ERROR
795 002006 000000 HALT *RO NOT 177777
% : OR SEQUENCE ERROR
798 tttt?ttttttttttﬁttttttttttittttitﬁt*ttitiiit**tttiittttttlttltttttttttttttttttttttt'
799 STEST 17 TEST IF R1 CAN HOLD A ONE IN ALL BITS
800 ttttttt*t*ttttttttttttttttttttt**ttttttttttttttttttttttlttttttttttttﬁttitttttttt"'t
801 002010 005212 TS17:  INC (R2) :UPDATE TEST NUMBER
802 002012 022712 000017 CMP #17, (R2) :SEQUENCE ERROR?
803 002016 001012 BNE 1520-10 :BR TO ERROR HALT ON SEQ ERROR
804 002020 012701 000001 MOV #1.R1 *SET BIT 0
805 002024 012700 177757 MOV #=21,R0 *SET BIT COUNTER

806 002030 000241 (LC sCLEAR C-BIT




E 2
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CJKDBB.P11 19=JUN=79 10:52 TEST IF R1 CAN HOLD A ONE IN ALL BITS SEQ 0017
807 002032 005200 REG1: INC RO s INCREMENT BIT COUNTER
808 002034 001403 BEQ REG1E sBR TO ERROR HALT IF BIT IS LOST
80 002036 006101 ROL R1 JROTATE 1 POSITION
810 002040 103374 BCC REG sALL DONE
811 002042 001404 BEQ 1520
812 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
813 : CONDITIONAL BRANCH INST. AND <====
814 H REPLACE THE MOVE INSTRUCTION <====
815 : WHICH FOLLOWS W/ 765 {====
816 002044 REGIE:
817 002044 012742 000023 MOV #23,-(R2) JMOVE TO MAILBOX # saxsxxx 23 swwxnnnn
818 002050 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
819 002052 000000 HALT ;FAILURE WITH R1
gsg) ; OR SEQUENCE ERROR
822 PR R A A AR AR AR R AR AR AR R AR AR RR AR AR AR AR AR AR AR AR R AR AR AR A AR ARARA AR AR AR AR AR AR
823 sTEST 20 TEST IF R1 CAN HOLD A ZERO IN ALL BITS
824 PR A A A A AR AR AR AR R AR AR R AR AR A AR AR AR AR AR AR AR AR R R R RARRRRRARR AR AR R AR AR AR ARk ke hrkhhR
825 002054 005212 7S20:  INC (R2) ;UPDATE TEST NUMBER
826 002056 022712 000020 CMP #20, (R2) s SEQUENCE ERROR?
827 002062 001014 BNE 1S21-10 ;BR TO ERROR HALT ON SEQ ERROR
828 002064 012701 177776 MOV #-2 ,R1 sSET ALL ONES IN R1 EXCEPT FOR BIT 0
829 002070 012700 177757 MOV #-21,R0 sSET BIT COUNTER
830 002074 000261 SEC ;SET C-BIT
831 002076 005200 REGTA: INC RO ; INCREMEMNT COUNTER
832 002100 001405 BEQ R1ERR ;BR TO ERROR HALT IF COUNTER=0
833 002102 006101 ROL R1 JROTATE 1 POSITION
834 002104 103774 BCS REGTA sCONTINUE UNTIL C-BIT IS CLEAR
835 002106 022701 177777 CMP #-1,R1 ;CHECK DATA IN R1
836 002112 001404 . BEQ 1821
837 . TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
838 : CONDITIONAL BRANCH INST. AND <====
839 3 REPLACE THE MOVE INSTRUCTION R
840 2 WHICH FOLLOWS W/ 763 ====
841 002114 R1ERR:
842 002114 012742 000024 MOV #24 ,-(R2) JMOVE TO MAILBOX # swxxsxwxx 24 waxwxsnx
843 002120 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
844 002122 (00000 HALT sFAILURE WITH R1
845 ;s OR SEQUENCE ERROR
846 PR AR AR AR AR AR AR A AR A AR R AR A AR R AR AR R AR AR AR AR AR AR AR AR AR AR AR AN R AR AR R AR
847 sTEST 21 TEST IF R2 CAN HOLD A ONE IN ALL BITS
848 R e eyt Il YT 282228232223 22222322222331 Y
849 002124 005212 _ 1S21: INC (R2) JUPDATE TEST NUMBER
850 002126 022712 ©£00021 CMP #21,(R2) ;s SEQUENCE ERROR?
851 002132 001012 BNE REG2A=14 ;BR TO ERROR HALT ON SEQ ERROR
852 002134 012702 000001 MOV #1,R2 ;SET BIT 0
853 002140 012700 177757 MOV #-21_,R0 ;SET BIT COUNTER
854 002144 000241 CLC ;CLEAR C-BIT
855 002146 005200 REG?2: INC RO s INCREMENT BIT COUNTER
856 002150 001403 BEQ REG2A-14 ;BR TO ERROR HALT IF BIT IS LOST
857 002152 006102 ROL RZ JROTATE 1 POSITION
858 002154 103374 BCC REGZ JALL DONE
859 002156 001406 BEQ REGZ2A
860 s TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <====
861 2 BRANCH INSTRUCTIiON AND <z==2
862 s REPLACE THE MOVE INSTRUCTION <z===
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CJKDBB.P11 19=JUN=79 10:52 121 TEST IF R2 CAN HOLD A ONE IN ALL BITS SEQ 0018
863 FOLLOWING W/ 771 C=z==
864 002160 012702 000304 MOV #$TESTN,R2 RESTORE POINTER
865 002164 012742 000025 MOV #25,=~(R2) IMOVE TO MAILBOX # swssass 25 wawnses
866 002170 005242 INC -(RZ) :SET MSGTYP TO FATAL ERROR
867 002172 000000 HALT sFAILURE WITH R2
ggg 002174 012702 000304 REG2A: MOV #STESTN,R2 JRESTORE POINTER
870 SRR R AR AR A AR AR AR AR R AR R AR AR R AR AR AR AR AN AR R A AR AR AR AR A AR AR AR RRARARRRRRRR AR AR AR AR
871 TEST 22 TEST IF R2 CAN HOLD A ZERO IN ALL BITS
872 PR A A R AR R AR AR R AR AR R AR R AR R AR AR AR R R R R AR AR R AR AR AR AR AR R AR R AR AR AR R AR R AR R AR IR AR
873 002200 005212 1s22: INC (R2) ;UPDATE TEST NUMBER
874 002202 022712 000022 CMP #22,(R2) :SEQUENCE ERROR?
875 002206 001020 BNE 152%-10 :BR TO ERROR HALT ON SEQ ERROR
876 002210 012702 177776 MOV #-2 ,R2 sSET ALL ONES IN RZ2 EXCEPT FOR BIT 0
877 002214 012700 177757 MOV #-21,R0 ;SET BIT COUNTER
878 002220 000261 SEC ;SET C=-BIT
879 002222 005200 REG2B: INC RO s INCREMENT BIT COUNTER
880 002224 001407 BEQ R2ERR ;BR TO ERROR HALT IF COUNTER=0
881 002226 006102 ROL R2 JROTATE 1 POSITION
882 002230 103774 BCS REGZB sCONTINUE UNTIL C-BIT IS CLEAR
883 002232 022702 177777 CMP #-1,R2 ;CHECK DATA IN R2
884 002236 001406 BEQ REGZC
885 002240 012702 000304 MOV #STESTN,R2 JRESTORE POINTER
886 002244 R2ERR:
887 002244 012742 000026 MOV #26,-(R2) sMOVE TO MAILBOX # wxsxxxxx 26 sawwwnxn
888 002250 005242 INC -(R2) sSET MSGTYP TO FATAL ERROR
889 002252 000000 HALT JFAILURE WITH R2
gg? 002254 012702 000304 REG2C: MOV #STESTN,R2 JRESTORE POINTER
892 SRR AR R AA AR A AR AR R AR R A AR AR AR AR AR AR AR AR AR RN AR AR AN AR AR R AR AR AR A AR AR AR AR AR AR ARk kR
893 ;TEST 23 TEST IF R3 CAN HOLD A ONE IN ALL BITS
894 SRR AR AR AR AR AR A AR R A AR R AR AR AR A AR AR R AR A AR R AR AR R AR AR RRANRARRAR AR R AR AR AR AR AR
895 002260 005212 7s23: INC (R2) sUPDATE TEST NUMBFR
896 002262 022712 000023 CMP #23,(R2) s SEQUENCE ERROR?
897 002266 001012 BNE 1S24-10 BR TO ERROR HALT ON SEQ ERROR
898 002270 012703 000001 MOV #1,R3 ;SET BIT O
899 002274 012700 177757 MOV #-21,R0 :SET BIT COUNTER
900 002300 000241 CLC ;CLEAR C-BIT
901 002302 005200 REG3: INC RO ;s INCREMENT BIT COUNTER
902 002304 001403 BEQ REG3E sBR TO ERROR HALT IF BIT IS LOST
903 002306 006103 ROL R3 JROTATE 1 POSITION
904 002310 103374 BCC REG3 ;JALL DONE
905 002312 001404 BEQ TS24
906 . TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <z=33
907 3 CONDITIONAL BRANCH INST. AND <¢====
908 - REPLACE THE MOVE INSTRUCTION ===
909 3 WHICH FOLLOWS W/ 765 <====
910 002314 REG3E :
911 002314 012742 000027 MOV #27,-(R2) JMOVE TO MAILBOX # wsxaxxax 27 sasxnns
912 002320 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
913 002322 000000 HALT sFAILURE WITH R3
g}g ; OR SEQUENCE ERROR
916 SR R A R A A A R AN A AR R AR R A A R R R AR A R AR R A AR R AR R AR AR R R AR R AR R E R R R A AN R AR C IR AN R RN
917 JTEST 24 TEST IF RX CAN HOLD A ZERO IN ALL BITS

918 "tiittﬁt.tl’tfiiitﬁttﬁttttit'it*itl‘tt“ﬁltttt.t."lt!'ttttttt'it.ltttttitt.tttttt't".'

\
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919 002324
920 002326
921 002332
922 002334
923 002340
924 002344
925 002346
926 002350
927 002352
928 002354
929 002356
930 002362

935 002364
936 002364
937 002370
638 002372

944 002374
945 002376
946 002402
947 002404
948 002410
949 002414
950 002416
951 002420
952 002422
953 002424
954 002426

959 002430
960 002430
961 002434
962 002436

968 002440
969 002442
970 002446
971 002450
972 002454
973 002460
974 002462

005212
022712
001014
012703
012700
000261
005200
001405
006103
103774
022703
001404

012742
005242
000000

005212
022712
001012
012704
012700
000241
005200
001403
006104
103374
001404

012742
005242
000000

005212
022712
001014
012704
012700
000261
005200

000024

177776
177757

177777

000030

000025

000001
177757

000031

000026

177776
177757

MACYT1 30A(1052)
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19=JUN=79
124 TEST IF R3 CAN HOLD A ZERO IN ALL BITS SEQ 2019
1S264: INC (R2) JUPDATE TEST NUMBER
CMP #24,(R2) . SEQUENCE ERROR?
BNE 1525=10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #-2 ,R3 JSET ALL ONES IN R3 EXCEPT FOR BIT 0
MOV #-21,R0 sSET BIT COUNTER
SEC JSET C-BIT
REG3A: INC RO s INCREMENT BIT COUNTER
BEQ R3ERR sBR TO ERROR HALT IF COUNTER=0
ROL R3 ;ROTATE 1 POSITION
BCS REG3A sCONTINUE UNTIL C-BIT IS CLEAR
CMP #-1,R3 ;CHECK DATA
BEQ TS25
;5 TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
: CONDITIONAL BRANCH INST. AND <====
; REPLACE THE MOVE INSTRUCTION <====
3 WHICH FOLLOWS W/ 763 {==z=
R3ERR:
MOV #30.-(R2) JMOVE TO MAILBOX # wasxxaxx 30 sxnnwwwn
INC -(RZ) ;SET MSGTYP TO FATAL ERROR
HALT JFAILURE WITH R3
; OR SEQUENCE ERROR
R T e I I T T T I I T ™™
TEST 25 TEST IF R4 CAN HOLD A ONE IN ALL BITS
**ﬁ****t**t*.ﬁ*"*.ﬁ***"'t‘t*t.*'.*.**‘.*‘*'**‘Qﬁt"‘...‘*"**.*.*".*.'*.‘*.'**'*t
1s25: INC (R2) JUPDATE TEST NUMBER
CMP #25,(R2) ;SEQUENCE ERROR?
BNE 1S26=-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #1,R4 JSET BIT O
MOV #-21,R0 ;SET BIT COUNTER
CLC ;CLEAR C=-BIT
REGS : INC RO s INCREMENT BIT COUNTER
BEQ REG4E BR T0 ERROR HALT IF BIT IS LOST
ROL R4 JROTATE 1 POSITION
BCC REG4 ;ALL DONE
BEQ 1526
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
2 CONDITIONAL BRANCH INST. AND <====
3 REPLACE THE MOVE INSTRUCTION <====
2 WHICH FOLLOWS W/ 765 <====
REG4E :
MOV #31,-(R2) JMOVE TO MAILBOX # wxsxaxx 3] wxwannn
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT JFAILURE WITH R4

;. OR SEQUENCE ERROR

MR AR SRRt d s e eI eI I 2222322222222 2222223

TEST IF R4 CAN HOLD A ZERO IN ALL BITS

;t*ii*ii*tt*it**ilttitttttttttt*t*ttttt‘*ﬁttttt!tttt'tt"itttttttttﬁtttttitt'ttti'tt'

JTEST 26

1526: INC
CMP
BNE
MOV
MOV
SEC
REG4A: INC

(R2)
#26, (R2)
1527-10
#-2 ,Ré

#-21,R0

RO

;UPDATE TEST NUMBER

s SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR

JSET ALL ONES IN R4 EXCEPT FOR BIT 0
;SET BIT COUNTER

;SET C=BIT

; INCREMENT BIT COUNTER
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975
976
977
978
979
980
981
982
983
984
985
986
987
938
989
990
991
992
993
994
995
996
997
998
999
1000
1001

ke e R}
jelelelelelelolele)
) [ g - Yy
OV NV WN

002464
002466
002477
002472
002476

002500
002500
002504
002506

002510
002512
002516
002520
002524
002530
002532
002534
002536
002540
002542

002544
002544
002550
002552

001405
006104
103774
022704
001404

012742
005242
000000

005212
022712
001012
012705
012700
000241
005200
001403
006105
103374
001404

012742
005242
000000

005212
022712
001014
012705

022705
001404

19=JUN=76 10:52

177777

000032

000027

000001
177757

000033

000030

177776
177757

177777

H 2
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TEST IF R4 CAN HOLD A ZERO IN ALL BITS SEQ 0020
BEQ R4ERR :BR TO ERROR HALT IF COUNTER=0

ROL R&4 :ROTATE 1 POSITION

BCS REG4A ;CONTINUE UNTIL C=-BIT IS CLEAR

CMP #-1,R4 :CHECK DATA

8EQ 1527

;5 TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
: CONDITIONAL BRANCH INST. AND <====
: REPLACE THE MOVE INSTRUCTION <====
3 WHICH FOLLOWS W/ 763 {sz=z2
R&4ERR:
MOV #32,-(R2) JMOVE TO MAILBOX # sxxxxxx 32 sxwnnnsn
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT JFAILURE WITH R4
;. OR SEQUENCE ERROR
:.**ﬁﬁ*ittﬁ'it*ﬁi**itt*t.*t".*ﬁ“ﬁ**ﬁﬁﬁ.ﬁﬁ.ﬁﬁ***‘*ﬁﬁ‘**ﬁi*ﬁ.t"'*'.*iﬁ*'.'tt'.'.."'
JTEST 27 TEST IF RS CAN HOLD A ONE IN ALL BITS
:***ﬁ*t**.**t*t.'*.'."“*‘*t*ﬁ**.ﬁ**ﬁﬁ**‘**ﬁ“*ﬁ**.****t*..t*.'t."t"*‘.Q*ﬁi.*i‘.*'
1S27: INC (R2) JUPDATE TEST NUMBER
CMP #27,(R2) s SEQUENCE ERROR?
BNE TS30-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #1,RS ;SET BIT O
MOV #-21,R0 ;SET BIT COUNTER
CLC ;CLEAR C-BIT
REGS: INC RO ;s INCREMENT BIT COUNTER
BEQ REGSE ;BR TO ERROR HALT IF BIT IS LOST
ROL RS JROTATE 1 POSITION
BCC REGS sALL DONE
BEQ 1530
;5 TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s==x
: CONDITIONAL BRANCH INST. AND <====
3 REPLACE THE MOVE INSTRUCTION <====
: WHICH FOLLOWS W/ 765 <zzTT
REGSE :
MOV #33,-(R2) JMOVE TO MAILBOX # xsxxxxx 3T  swwswnnn
INC -(R2) JSET MSGTYP TO FATAL ERROR
HALT JFAILURE WITH RS

: OR SEQUENCE ERROR

ML L SRRttt 2222222 2322222223333 T T I TTTT™™

sTEST 30 TEST IF RS CAN HOLD A ZERO IN ALL BITS
LA ALEL LRttt sttt 2221122323323 22233 23333 I TTT T T™ ™™
7S30: INC (R2) ;UPDATE TEST NUMBER
CMP #30, (R2) : SEQUENCE ERROR?
BNE TS31-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #-2 ,R5 sSET ALL ONES IN RS EXCEPT FOR BIT O
MOV #-21,R0 sSET BIT COUNTER
SEC JSET C-BIT
REGSA: INC RO ; INCREMENT BIT COUNTER
BEQ R5ERR ;BR TO ERROR HALT TF COUNTER=0Q
ROL RS ;RCTATE 1 POSITION
BCS REGSA :CONTINUE UNTIL C-BIT IS C;EAR
CMP #-1,RS ;CHECK DATA
BEQ 1831

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <zz==z
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1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058

002614
002614
002620
002622

002624
002626
002632
002634
002640
002644
002646
002650
002652
002654
002656

002660
002660
002664
002666

012742
005242
000000

005212
022712
001012
012706
012700
000241
005200
001403
006106
103374
001404

012742
005242
000000

103774
022706
001404

012742
005242
000000

000034

000031

000001
177757

000035

000032

177776
177757

177777

000036

MACYT1 3?A(1052)

30

R5ERR:

19=JUN=79
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TEST IF R5 CAN HOLD A ZERO IN ALL BITS

MOV
INC
HALT

#34 ,-(R2)
-(R2)

; CONDITIONAL BRANCH INST. AND
. REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 763

LA 28822

JMOVE TO MAILBOX # wexwxxx 34
;SET MSGTYP TO FATAL ERROR
;FAILURE WITH RS

; OR SEQUENCE ERROR

SEQ 0021

i nn
W n
Hhun

A A A
Inun

M AEAE SRSttt s A 2233232232332 3233222322222222322223

TEST IF R6 CAN HOLD A ONE IN ALL BITS

A LEE Sl I3 2223 223333222322 22

STEST 31

1531:

REG6:

REGGE :

INC
CMP
BNE
MOV
MOV
CLC
INC
BEQ
ROL
BCC
BEQ

MOV
INC
HALT

(R2)
#31,(R2)
1532-10
#1,R6
#-21,R0

RO
REGG6E
R6
REG6
1532

#35,-(R2)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

:BR_TO ERROR HALT ON SEQ ERROR
;SET BIT 0

;SET BIT COUNTER

;CLEAR C-BIT

s INCREMENT BIT COUNTER

;BR TO ERROR HALT IF BIT IS LOST
;ROTATE 1 POSITION

sALL DONE

;5 TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
3 CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 765

LA 2228 3

;MOVE TO MAILBOX # sxxxaxxx 35
;SET MSGTYP TO FATAL ERROR
;FAILURE WITH R6

; OR SEQUENCE ERROR

AAAA
o nu
naun
mun
W nn

SRR AR AR A A A A A A A A R A A A A A R A A A A A AR AR A A AR A A AR AR AR R AR R AN AR AR AN TR AAA RN R RSN RNk & W

“TEST 32

7532:

REG6A:

R6ERR :

INC
CMP
BNE
MOV
MOV
SEC
INC
BEQ
ROL
BCS
CMP
BEQ

MOV
INC
HALT

TEST IF R6 CAN HOLD A ZERO IN ALL BITS

S A LSRRt I 2132322322333 2222232232222222231

(R2)
#32,(R2)
TS33-10
#-2 ,R6
#-21,R0

RO
RGERR
R6
REG6A
#-1,R6
T$33

#36,-(R2)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

:BR TO ERROR HALT ON SEQ ERROR
sSET ALL ONES IN R6 EXCEPT FOR BIT O
sSET BIT COUNTER

;SET C-BIT

s INCREMENT BIT COUNT

:BR TO ERROR HALT 1F COUNTER=0
sROTATE 1 POSITION

sCONTINUE UNTIL C-BIT IS CLEAR
s CHECK DATA

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 763

sMOVE TO MAILBOX # w«xxesax 3§
;SET MSGTYP TO FATAL ERROR
;FAILURE WITH R6

AAAA
"naunnn
mw i un
"o
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002740 005212
002742 022712 000033
002746 001010
002750 012706 001000
002754 012737 000000
002762 005737 177776
002766 001404

B e [ Y N W " Y QN Y- Y

002770 012742 000037
002774 005242
002776 000000

003000 005212
003002 022712 000034
003006 001007
003010 012737 000252
003016 (023727 177776
003024 001404

ONOVNHA W20V N NS WN=0OYoo~N

003026 012742 000040
003032 005242
003034 000000
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VR INNRUNILET KIARGRES
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nN=O
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177776

177776
000252

TEST IF R6 CAN HOLD A ZERO IN ALL BITS
: OR SEQUENCE ERROR

SEQ 0022

A AL LSRRl T332 11322%222322222222222321111I 711

"SBTTL PSW TESTS

: THE PSW TESTS ARE USED TO VERIFY THAT VARIOUS DATA
;PATTERNS CAN BE SUCCESSFULLY HELD IN THE PSW AND THAT THE

;PSW ADDRESSING LOGIC IS FUNCTIONING. MOVE AND COMPARE INSTRUCTIONS
;ARE USED TO TEST THAT THE PSW CAN HOLD VARIOUS DATA PATTERNS.
:géggjgeTA PATTERN IS MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR
; THE PSW REGISTER IS TESTED, THE CC INPUTS ARE TESTED
:LATER IN THE MICROCODE TESTS. SETTING OF THE T=BIT BY THE
;TEST PATTERNS IS PURPOSELY AVOIDED. TESTING OF THE

:T=BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST.

L
S ALttt eIt 2223 2322223232322 222222221171ITTTY

Imann

AAAA

;TEST 33 TEST IF PSW WILL HOLD ZEROES
:tttttﬁ*tttttttftttttttt*i*ttttlﬁtttﬁ**t**.ﬁt*ﬁﬁtttttttt*tt*tit*tttttitttttit'ttttt't
TS33: INC (R2) ;JUPDATE TEST NUMBER
CMP #33,(R2) s SEQUENCE ERROR?
BNE TS34-10 ;BR TO ERROR HALT ON SEQ ERROR
MOV #STBOT ,R6
MOV #0,a4PS ;SET PSW TO ZERO
TST a#PS s SUCCESSFUL
BEQ TS34
. TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
$ REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 767
MOV #37.,-(R2) JMOVE TO MAILBOX # *xxxxxx 37 sxwxsnn
INC -(R2) ;SET MSGTYP TO FATAL FERROR
HALT ;PSW NOT O

; OR SEQUENCE ERROR

AL AL RSt ittt ettt il I I 2228282322232 2222222222211 1T

miann
muounn
mnia

AAAA
miann

STEST 34 TEST IF PSW WILL HOLD ONES AND ZEROES
;tttt*tttttt*ttt*ttttttt*ttttlttttt*tttt**tttttttttt**tt*tttttﬁtttttlt*tﬁtttttt*ttttt
1S34:  INC (R2) ;UPDATE TEST NUMBER
CMP #34 , (R2) :SEQUENCE ERROR?
BNE 1535-10 :BR TO ERROR HALT ON SEQ ERROR
MOV #252,34PS :MOVE ALT. ONES AND ZEROES TO PSW
CMP MPS . 4252 :SUCCESSFUL?
BEQ 1835
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
: CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 770
MOV #40,-(R2) CMOVE TO MAILBOX # *sssansx 40 sesxsns
INC -(R2) :SET MSGTYP TO FATAL ERROR
HAL T :PSW NOT 252

; OR S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>