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CHLIST LOC, SEQ.BIN
REM_

PRODUCT CODE: AC~-F4OBA-M(

PRODUCT NAME: (ZKWLAD KW11-C DJAGNOSTIC
DATE : JANUARY 1980

AUTHOR(S) : VIJAY ANANDWALA
MAINTAINER:  (.S.S. DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT [S SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION., DIGITAL EQUIPMENT CORPORATION ASSUMES
%cﬁﬁgz?usxeum FOR ANY ERRORS THAT MAY APPEAR IN THIS

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH
THE TERMS OF SUCH LICENSE.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR THE USE OR RELIABILITY OF ITS SOF TWARE ON EQUIPMENT
THAT IS NOT SUPPLIED BY DIGITAL.

COPYRIGHT: 1980 DIGITAL EQUIPMENT CORP.
MAYNARD MASS,

SEQ 00(31I




ABSTRA(CT:

THE KW11~C DJAGNOSTIC PROGRAM PROVICES A
SERIES OF TESTS DESIGNED TO VARIFY THE INTEGRITY
AND OPERABILITY OF THE kKWwil-C CLOCK.ONE OF THE
TEST IS VISUAL ONLY HOWEVER ALL TESTS WILL RUN WITH
WITHOUT A DISPLAY CONNECTED TO THE SYSTEM.

THE DIAGNOSTIC MODULE CONSISTS OF 17 TES)
g%gﬂg:{gsPLUS VARIOUS SUPPORTING SUBROUTINES AND

REQUIREMENTS:

EQUIPMENT

PDP 11 PROCESSOR

CONSOLE DEVICE(LA30,LA3€,vT50,vT100,ETC)
KWi1=C CLOCK

DESIRED EQUIPMENT

KW11~P OR KW11-L CLOCK

PROGRAM STORAGE
PROGRAM REQUIRES 8 K WORDS OR MORE MEMORY

SOF TWARE

ABSOLUTE LOADER OR OTHER INPUT MEDIUM
SWITCH REGISTER ASSIGNMENTS:

SWOB(1)=LOOP ON TEST IN SWR<7:0>
SWOB(0)=DO ALL TESTS IN SEQUENCE
SWO9(1)=LOOP ON ERROR
SWOP(0)=CONTINUE ON ERROR
SW10(1)=BELL ON ERROR
SW10(0)=NO BELL ON ERROR
SWI1T(1)=INHIBIT ITERATIONS
SW11(0)=ALLOW ITERATIONS
SW13(1)=INHIBIT ERROR TYPEOUTS
SW13(0)=ALLOW ERROR TYPEOUTS
SW14(1)=L Q0P ON TEST
SW14(0)=DON'T LOOP ON TEST

SEQ 0002




NCTE :

SW15(1)=HALT ON ERROR
SWI15(0)=CONTINUE ON ERROR

COMPUTERS WITHOUT A HARDWARE SWITCH REGISTER HAVE A
SOF TWARE SWITCH REGISTER LOCATED IN MEMORY AT LOCATION
176 CALLED SWREG. THIiS LOCATION CAN BE CHANGED EITHER
MANUALLY OR BY TYPING THE CNTL+G KEYES TOGETHER

THEN RESPONDING TO THE TERMINAL DIALOGUE.

LOADING PROCEDURE :

THE STANDARD PROCEDURE FOR LOADING ABSOLUTE BINARY TAPES

SHOULD BE USED
IF THE PROGRAM RESIDES ON A MASS STORAGE DEVICE SUCH AS
MAGTAPE OR DISK REFER TO THE XXDP USER'S GUIDE.

STARTING PROCEDURE :

STARTING ADDRESSES

INITIAL STARTING ADDRESS 1S 200
RESTART ADDRESS IS 200

STARTING SEQUENCE

LOAD PROGRAM ACCORDING TO LOADING PROCEDURE
LOAD ADDRESS 200 AND START COMPUTER.

FIRST TIME PROGRAM PRINTS THE NAME OF THE PROGRAM.

AND ALSO PRINTS HELP MESSAGE WHICH IS SELF EXPLANATORY.
THE MONITOR PROMPTS WITH(?)FOR OPERATOR'S INPUT.
CHARACTER TYPED MUST BE TERMINATED BY °‘(R'.

HELP MESSAGE PRINTS AS FOLLOWS

SElECT FUNCTION BELOW , TYPE CHARACTER CARRIAGE RETURN.
TEST CLOCK (CONTROL C TO EXIT)

'S' TO SET CLOCK

'R' TO READ CLOCK

‘M' TO MODIFY/READ ADDRESS AND VECTOR

'A' ACCURACY OF CLOCK

"G' CHANGE SOF TWARE SWITCH REGISTER

"E' EXIT HALTS (PU

"H' HELP PRINTS THIS MESSAGE.

WHEN MONITOR PROMPTS WITH(?) OPERATOR (AN TYPE ANY

ONE OF ABGOVE (HARACTER FOLLOWED BY A ‘(R°.

SEQ 0003




E 1
IF_YOU WANT TQ TEST THE CLOCK TYPE °'T' °(CR’
PROGRAM START® TESTING THE CLOCK.TO EXIT FROM ANY TEST TYPE
CTONTROL (. WHEN PROGRAM RECOGNIZES CONTROL ( CHARACTER,
PROGRAM PROMPTS WITH '?° TO INDJCATE NOW IN MONITOR MODE
FROM WHICH YOU CAN AGAIN GO BACK TO TEST THE CLOCK OR
CAN SELECT THE FUNCTIONS DESCRIBED ABOVE.

HOW TO SET CLOCK

FIRST MAKE SURE YOU ARE IN A MONITOR MODE (?).
TYPE 'S’ FOLLOWED BY A ‘CR* TO SET (LOCK.

WHEN SETTING CLOCK,YOU MUST ENTER VALUES IN ALiL FIELD IN
PROPER FORMAT.LETTERS IN FIELD INDICATES NUMBER Of DIGITS
Tg 8% TYPED FOR THE FIELD.TYPE ‘CR' TO TERMINATTE ENTERING
VALUE.

HOW TO READ CLOCK

MAKE SURE YOU ARE IN A MONITOR MODE (?).
TYPE ‘R'AND 'CR',PROGRAM PRINTS YEAR,JULIAN DAY, MONTH,
DAY ,HOUR ,MINUTE , SECOND.

HOW TO MODIFY/READ ADDRESS, VECTOR AND BUS REQUEST LEVEL

-
o S e S B ok N e Sl e i B 0 -

MAKE SURE YOU ARE IN A MONITOR MODE(?).TYPE
'M'AND'CR' IF YOU WISH TO READ/MODIFY ADDRESSES.FIRST PROGRAM
PRINTS CURRENT DEVICE ADDRESS AND WAITS FOR OPERATOR'S RESPOND.
TYPE NEW ADDRESS IF YOU WISH TO CHANGE THE ADDRESS,OR JUST
'CR' FOR NO CHANGE IN CURRENT ADDRESS.NOW PROGRAM PRINTS THE
CURRENT VECTOR ADDRESS AND SIMILARLY WAITS FOR OPERATOR'S
RESPOND.DO AS ABOVE IF YOU WISH TO (HANGE THE ADDRESS OR [F
YOU DON'T.LAST PROGRAM PRINTS BUS REQUEST LEVEL.AFTER RESPON
DING TO CURRENT PRINT OUT YOU ARE BACK INTO MONITOR MODE.

NORMAL ADDRESSES ARE AS FOLLOWS
DEVICE ADDRESS = 760200

VECTOR ADDRESS = 300

BUS REQUEST LEVEL = 6

HOW TO TEST ACCURACY OF CLOCK

-

WHEN YOU ARE IN A MONITOR MODE TYPING 'A' FOLLOWED BY
6ERéL8gEGRAM GOES TO THE ROUTINE FOR TESTING ACCURACY

FOLLOWING QUESTIONS WILL BE ASKED:
L=CLK (L) N ?
P=CLK (L) N?
'TYPE TWO CHARACTERS AT 60 SE( APART'
ANSWER fIRST TWO QUESTIONS WITH <CR> IF ANSWER
IS AFFERMATIVE AND WITH <N><CR> FOR NEGATIVE ANSWER.

SEQ 0004




F 1
if BOTH ANSWER ARE NEGATIVE PROGRAM WILL ASK TO TYPE TWO
(HARACTERS AT 60 SECONDS APART. PLEASE BE VERY ACCURATE
IN TYPING TWO CHARACTERS AT EXACTLY 60 SECONDS APART_THE
PERIOD BETWEEN TWO CHARACTERS TYPED WILL BE USED TO
DETERMINE THE TIME BASE FOR THE KW11-C.

THE ERROR MESSAGE WILi 8E PRINTED IF CLOCK IS NOT ACCURATE.

THEN THE PROGRAM GOES TO MONITOR MODE(?).

1F THE CLOCK IS ACCURATE THERE WON'T BE ANY MESSAGE AND
PROGRAM PROMPT WITH <?> INDICATE IN MONITOR MODE.

HOW TO CHANGE SOF TWARE SWITCH REGISTER

WHEN YOU ARE IN A MONITOR MODE(?) , TYPE 'G' 'CR'
PROGRAM PRINTS OLD CONTENT OF SOF TWARE SWITCH REGISTER
AND WAITS FOR NEW VALUE. [F YOU DO NOT WANT TO CHANGE THE
OLD VALUE IN SOFTWARE SWITCH REGISTER JUST TYPE °*(R'.

WHEN YOU ARE TESTING THE CLOCK *'T’,TYPING CONTROL 'G'
PRINTS OLD CONTENT OF SOFTWARE SWITCH REGISTER AND WAITS
FOR NEW VALUE AS ABOVE.SO USE <CONTROL G> WHEN TESTING

CLOCK.

HELP MESSAGE

Yy T P S e o o s iy

IN MONITOR MODE TYPING 'H' 'CR' PRINTS

SELECT FUNCTION BELOW,TYPE CHARACTER CARRIAGE RETURN.
'T' TEST CLOCK (CONTOL € TO EXIT)

'S' TO SET CLOCK

'R' TO READ CLOCK

'M' TO MODIFY/READ ADDRESS AND VECTOR

'A' ACCURACY OF CLOCK
'G' CHECK/MODIFY SOFTWARE SWITCH REGISTER

"E' EXIT HALTS CPU
‘H' HELP PRINTS THIS MESSAGE.

PREL IMINARY OPERATIONS:

DEVICE ADDRESSES AND VECTOR ADDRESSES

DEFAULT:
DEVICE ADDRESSES: 760200
760202
760204
CSR: 760206

VECTOR(D) : 300
VECTOR(2): 304

BR: 6




5.3 PREL IMINARY PROGRAMS NEEDED
SEQ 0006

NONE
6.0 OPERATIONAL PROCEDURES:

NORMAL OPERATION IS WITH ALL SWITCHS ON O.
7 .0 ERRORS :

EACH ERROR SIGNATURE CONSISTS OF ONE OR MORE LINES

OF TEXT, DESCRIBING THE ERROR AND ALSO INCLUDES

EXPECTED vS RECEIVED DATA, CONTENT OF CSR AT TIME OF ERROR
TEST NUMBER WHERE APPLICABLE.

FOLLOWINGS ARt EXAMPLES OF ERROR PRINT OUT

EX7: 'READY BIT FAIL TO SET IN (SR’
Eg?OR TESTH CSR
5632 4 00000
WHERE
ERROR
PC GIVES THE ADDRESS WHERE ERROR OCCURED.

TEST#  TELLS THE TEST NUMBER WHERE ERROR OCCURED.
CSR TELLS THE CONTENT OF (SR AT TIME OF ERROR.

EXO, 'READ VALUE NOT MATCH WITH EXPECTED'
Eg?OR TEST# GOOD BAD CSR
5432 21 00000 00073 00200
WHERE

GOOD IS EXPECTED VALUE
BAD IS ACTUAL VALUE READ.
OTHER FIELDS ARE SAME AS ABOVE.

Ex3: "HOLD BIT FAJL TO RESET®
ERROR TESTH# PRESEC CURSEC( (SR

PC
6010 M 20 25 000001




WHERE

PRESEC IS THE VALUE OF SECOND BEFORE HOLD BIT SET
FURSEC S THE VALUE Of SECOND AT TIME Of ERROR.

EXECUTION TIME:

SEQ 0007

EXECUTION TIME VARY SOMEWHAT, DEPENDING
gl;l/]SZVPE.THE FOLLOWING ARE EXECUTION TIME OBSERVED ON

QUICK PASS: GMIN, 20SEC
SUBSEQUENT PASS5: 14MIN,30SEC
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MAIN. MACYTT 30A(1052) 13-MAR-80 07:40 PAGE 1
ZKM.P11 TW‘BO 07:39 SFQ 0008
1 167400 $SWR=167400
}% 000001 $IN-1
(%? .SBTTL BASIC DEFINITIONS
(1) :«INITIAL ADDRESS OFf THE STACK POINTER »*= 1100 tw=»
gy 001100 STACK= 1100
(1) .EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
f}; .EQUIV 10T,SCOPE ::BASIC DEFINITION OF SCOPE CALL
(1) ; *MISCELLANEOUS DEF INITIONS
%D 000011 HT= 11 ::CODE FOR HORIZONTAL TAB
(1) 000012 LF= 12 ;:CODE FOR LINE FEED
(1) 000015 CR= 15 ::CODE FOR CARRIAGE RETURN
(1) 000200 CRLF= 200 ;:CODE FOR CARRIAGE RETURN-LINE FEED
(1) 177776 PS= 177776 ; :PROCESSOR STATUS WORD
%)) .EQUIV PS,PSW
(1) 177774 STKLMT= 177774 ::STACK LIMIT REGISTER
(1) 177772 PIRQ= 177772 ; :PROGRAM INTERRUPT REQUEST REGISTER
(1) 177570 DSWR= 177570 ; :HARDWARE SWITCH REGISTER
f}; 177570 DDISP= 177570 ; ;HARDWARE DISPLAY REGISTER
(1) ; *GENERAL PURPOSE REGISTER DEF INITIONS
(1) 000000 RO= %0 : :GENERAL REGISTER
(1) 000001 R1= 11 ; ;GENERAL REGISTER
(1) 000002 R2= y 4 ; :GENERAL REGISTER
(1) 000003 R3= %3 : :GENERAL REGISTER
(1) 000004 R4 = 14 ; :GENERAL REGISTER
(1) 000005 RS= x5 : :GENERAL REGISTER
(1) 000006 RG= 16 : :GENERAL REGISTER
(1) 000007 R7= ) 4 ; ;GENERAL REGISTER
(1) 000006 SP= X6 ; :STACK POINTER
54; 000007 PC= Y ¥4 : :PROGRAM COUNTER
(1) ;*PRIORITY LEVEL DEF INITIONS
(1) 000000 PRO= 0 ::PRIORITY LEVEL 0
(1) 000040 PR1= 40 ::PRIORITY LEVEL 1
(1) 000100 PRZ2= 100 J:PRIORITY LEVEL 2
(1) 000140 PR3= 140 ::PRIORITY LEVEL 3
(1) 000200 PR4G= 200 ;:PRIORITY LEVEL 4
(1) 888 40 PRS= 240 ::PRIORITY LEVEL S
(1) 00 PR6= 300 ::PRIORITY LEVEL 6
g}g 000340 PR7= 340 - PRIORITY LEVEL 7
&) :*''SWITCH REGISTER'' SWITCH DEFINITIONS
(1) 100000 SW15= 100000
1) 040000 SwWié= 40000
1) 020000 SW13= 20000
) 010000 SWi12= 10000
(1) 004000 SW1l= 4000
1) 002000 SW10= 2000
1) 001000 SW09= 1000
1) 000400 SWO8= 400
) 000200 sw07= 200
() 000100 Sw06~ 100
1) 000040 SWO5- 40




;*BASIC "'CPU" TRAP VECTOR ADDRESSES

JMAIN, MACYYY ;OA(1052) 13-MAR-80 07:40 PAGE 1-1

CIKWLA.P11 7:39 BASIC DEF INITIONS SEQ 0009
) 000020 SWwO4= 20
(1) 000010 SWC3= 10
(1 000004 SW02= &
(1) 000002 SWo1= 2
(1 000001 SWo0= 1
(1) .EQUIV SW09,SW9
(1) .EQUIV SWOB,SW8
(1) L.EQUIV SWO7, SW/
(1) .EQUIV  SWO6,SW6
(1) LEQUIV  SWO5, SW5
(1) LEQUIV  SW04, SWs
(1) .EQUIV SW03,SwW3
(1) .EQUIV SWOZ2,sw?
(1) EQUIV  SWO1,SwW1
2}; .EQUIV SW00,SW0
(1 ;*DATA BIT DEFINITIONS (BITOO TO BIT15)
(1) 100000 BIT15= 100000
(1) 040000 BIT14= 40000
(1) 020000 BIT13= 20000
(1) 010000 BIT12= 10000
(1) 004000 BIT11= 4000
(1) 002000 BIT10= 2009
(1) 001000 BITO9= 1000
(1) 000400 BITO8= 400
(1) 000200 BITQ7= 200
(1) 000100 BITO6= 100
(1) 000040 BITO5= 40
(1) 000020 BITO4= 20
(1) 000010 BIT03= 10
(1) 4 BIT02= 4
(1) 000002 BITO1= 2
(1) 000001 BITOO= 1
(1) .EQUIV BIT09.BIT9
(1) .EQUIV 8IT08,8118
(1) .EQUIV 81107.8BIT7
(1) .EQUIV BIT06,8IT6
(1) .EQUIV BITO05.BITS
(}) -EQUIV 8IT04,BIT4
(1) .EQUIV BIT03.8IT3
(1) -EQUIV BIT02,BIT2
(1) .EQUIV BITO1.BIT]
s}; .EQUIV BIT00,BITO
(1)
(1)
P
(1)
(1)
(1)
(1)
92,
4.
)
)
Q)

000004 ERRVEC= 4 ::TIME OUT AND OTHER ERRORS
10 RESVEC- 10 ..RESERVED AND JLLEGAL INSTRUCTIONS
14 TBITVEC=14 2T BIT
14 TRTVEC= 14 ::TRACE TRAP
14 BPTVE(= 14 : :BREAKPGINT TRAP (BPT)
000020 IOTVEC= 20 ;2 INPUT/0UTPUT TRAP (I0T) s«xSCOPE s«
4 PWRVEC= 24 ::POWER FA]IL
000030 EMTVEC= 30 :;EMULATOR TRAP (EMT) »«ERROR#»
000034 TRAPVE (=34 ;2 TRAP'" TRAP
000060 TKVEC= 60 ::TTY KEYBOARD VECTOR
000064 TPVEC 64 ;:TTY PRINTER VECTOR
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AVECT1=160300 ;BASE (D PRIORITY & VECTOR ADDRESS EQUATE

40 PAGE 1-2

BASIC DEFINITIONS

PIRQVE(C=240 ; sPROGRAM INTERRUPT REQUEST VECTOR

ABASE =160006 ;BASE (D BUS ADDRESS EQUATE
LKS=177546 ;:CONTROL AND STATUS REG OF L.CLOCK
PKCSR=172540 ;o CONTROL AND STATUS REG OF P.CLOCK
PKBUF =172542 J:BUFFER OF P.CLOCK

PKCNT=172544 > sCOUNTER

GOOD=$GDDAT

BAD=S8DDAT

REQ=BITO

BADA=$8DADR

.SBTTL MEMORY M~NAGEMENT DEF INITIONS
;*KT11 VECTOR ADDRESS

MMVEC= 250

;+KT11 STATUS REGISTER ADDRESSES
SRO= 177572

SR1= 177574

SRZ2= 17757¢

SR3= 172516

;*KERNEL "'I'" PAGE DESCRIPTOR REGISTERS

KIPDRO= 172300
KIPDR1= 172302
KIPDRZ2= 172304
KIPDR3= 172306
KIPDR4= 172310
KIPDRS= 172312
KIPDR6= 172314
KIPDR7= 172316

;*KERNEL “'I'' PAGE ADDRESS REGISTERS

KIPARO= 172340
KIPAR1= 172342
KIPARZ= 172344
KIPAR3= 172346
KIPAR4= 172350
KIPARS= 172352
KIPARG= 172354
KIPAR7= 172356

.SBTTL TRAP CATCHER
.=0

;*ALL UNUSED LOCATIONS OF THE VECTOR AREA CONTAIN
s*A "+2, JOT'' SEQUENCE TO CATCH AND PROCESS ILLEGAL

;*TRAPS AND INTERRUPTS THAT MIGHT OCCUR.

J%THE 10T TRAP WHICH IS TAKEN ON THE ILLEGAL TRAP/INT
;*TRAPS TO THE $SCOPE ROUTINE WHICH (IF THE RETURN PC IS
;*LESS THAN 1002) JUMPS TO THE SERROR ROUTINE.

SeEQ 0010




LMAIN,  MACYTT 30A(1052) 13-HAR-80 07:40 PAGE 1-3

CZKWLA.P11 13-MAR-80 07:39 TRAP CATCHER SEQ 0017,
(1) ;*«THE SERROR ROUTINE WILL REPORT THE ERROR AS FOLLOWS:
(1) J* PC=YYYYYY UNEXPECTED TRAP TO XXX
(1) $*AND RETURN TO THE PROGRAM AT PC=YYYYVY+2
(1) ,*HHERE XXX=LOCATION OF ILLEGAL TRAP
(1) ; YYYYYY=P( AT TIME OF TRAP
1) *NOTE IF THE PROCESSOR IS NOT AN 11/05 THE PROGRAM
E}; . CAN BE STARTED AT ADDRESS O AS WELL AS ADDRESS 200.
(1) 000000 000000 $40CAT: HALT soHALTY
E}; 000002 000737 BR .=100 ::???gg? TO 177700 & TIME OUT (NOT ON
(1) 000004 003776 .WORD  ROUT1 ;:VECTOR TO STARTING ADDRESS
(1) 000006 000340 .WORD 340 s:WITH PRIORITY LEVEL 7
(1) 000174 =174
(1) 000174 000000 DISPREG: .WORD O : :SOFTWARE DISPLAY REGISTER
(1) 000176 000000 SWREG: .WORD O ;;SOFTWARE SWIfCH REGISTER
1) .SBTTL STARTING ADDRES(ES)
(1% 000200 000137 003776 JMP SMROUTT ;G0 TO START OF PROGRAM
29
(?9 .SBTTL ACT11 HOOKS
(2) SRR AR AR R A AR A A A RN A RN A AR AR AN RN R AR A AN A RN RR RN
(1) HOOKS REQUIRED BY ACT11
(1 000204 $SVPC=. ;SAVE PC
(1) 000046 . =46
21; 000046 888323 SE?%AD ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .3EOP
(1) 000052 000000 WORD O ;:2)SET LOC.52 TO ZERO
(1) 000204 .=$5VP( :2 RESTORE PC
31 001000 .=1000
(?g .SBTTL APT PARAMETER BLOCK
(2) RN E RN AR R AR ANE AR RA AR AR AR ARNRAFARNRAN AR
(1) ;SET LOCATIONS 246 AND 44 AS REQUIRED FOR APT
(2) IR AR A AR AN AR RN AR AR A AN AAARNARARRRE AR R AR N AT ARATCRN TR NN
(1) 001000 -3X=.  ;;SAVE CURRENT LOCATION
(1) 000024 . =24 ;:SET POWER FAIL TO POINT TO START OF PROGRAM
(1) 000024 000200 200 .:FOR APT START WP
(1) 000044 . =4 ;sPOINT TO APT INDIRECT ADDRESS PNTR.
(1) 000044 001000 $SAPTHDR . ;POINT TO APT HEADER BLOCK
(1) 001000 -=.9X  ;;RESET LOCATION COUNTER
(2) RN AN AR NRARAR AR A AR AR RN A AR AR AR R NN ANRAAANR
(N ;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTIC
5}; . INTERFACE SPEC.
(1) 001000 $APTHD :
(1) 001000 000000 $HIBTS: WORD O ;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
(1) 001002 001206 SMBADR: .WORD SMAIL  ;.ADDRESS OF APT MAILBOX (BITS 0-15)
(1) 001004 000017 $TSTM: _WORD 15. ;;RUN TIM OF LONGEST TEST
(1) 001006 000074 SPASTM: _WORD 60. ..RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
(1) 001010 000000 SUNJTM: .WORD O ;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
(1) 001012 000052 JWORD  SETEND-SMAIL/2 ;:LENGTH MAILBOX-E TABLE (WORDS)
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: COMMON TAGS

.38TTL COMMON TAGS

.3 tﬁttttﬁtﬁl’tﬁ'&*tt*ﬁit*tttt'titttitttl’*lttttttt**t*ttttttt‘.ttt“

;oTHIS TABLE CONTAINS VARIOUS COMMON STORAGE L OCATIONS
:*USED IN THE PROGRAM,
001100 .=1100
$CMTAG: 22START OF COMMON TAGS
000000 .WORD O
000 $STSTNM: .BYTE 0 ;s CONTAINS THE TEST NUMBER
000 $ERFLG: .BYTE 0 - CONTAINS ERROR FLAG
000000 $SICNT: .WORD O ;s CONTAINS SUBTEST ITERATION COUNT
000000 $LPADR: .WORD O ;;CONTAINS SCOPE LOOP ADDRESS
000000 $LPERR: .WORD 0 ;s CONTAINS SCOPE RETURN FOR ERRORS
000000 SERTTL: .WORD O .2 CONTAINS TOTAL ERRORS DETECTED
000 SITEMB: .BYTE O ;;CONTAINS ITEM CONTROL BYTE
003 ] SERMAX: _BYTE 1 ;2 CONTAINS MAX. ERRORS PER TEST
000000 $SERRPC: .WORD 0 . sCONTAINS PC OF LAST ERROR INSTRUCTION
000000 $GDADR: .WORD O 2 CONTAINS ADDRESS OF °'GOOD' DATA
000000 $8DADR: .WORD O ;s CONTAINS ADDRESS OF 'BAD' DATA
000000 $GDDAT: .WORD 0 :;CONTAINS 'GOOD' DATA
000000 $8DDAT: .WORD O ;2CONTAINS *BAD' DATA
000000 WORD O :JRESERVED=--NOT TO BE USED
000000 WORD O
000 $AUTOB: .BYTE O ;;AUTOMATIC MODE INDICATOR
008 $INTAG: %;S 8 ;- INTERRUPT MODE INDICATOR
177570 SWR: .WORD DSWR . ;ADDRESS OF SWITCH REGISTER
177570 DISPLAY: .WORD ODISP :;ADDRESS OF DISPLAY REGISTER
177560 $TKS: 177560 ;2TTY KBD STATUS
177562 $TKB: 177562 ;:TTY KBD BUFFER
177564 $TPS: 177564 2;TTY PRINTER STATUS REG. ADDRESS
177566 $TP8: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
000 SNULL: .BYTE O > ;CONTAINS NULL CHARACTER FOR FILLS
002 $SFILLS: .BYTE 2 ;JCONTAINS # OF FILLER CHARACTERS REQUIRED
012 $FILLC: .BYTE 12 ..INSERT FILL CHARS. AFTER A ‘LINE FEED"'
000 $TPFLG: BYTE O ;2 TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
000000 $STMPO: .WORD (O s sUSER DEF INED
000000 $TMP1: WORD O 2 JUSER DEF INED
000000 $STMP2: .WORD O ; JUSER DEF INED
000000 $TMP3: WORD O ;:USER DEF INED
000000 $TMPL{: WORD O ..USER DEF INED
000000 STIMES: O NUMBER OF ITERATIONS
000000 SESCAPE:0 ESCAPE ON ERROR ADDRESS
177607 000377 $BELL: .ASCIZ <207><377><377> ..CODE FOR BELL
077 $QUES: .ASCI1 /?/ ;;QUESTION MARK
015 $CRLF: _ASCII <5 2 :CARRIAGE RETURN
000012 SLF: LASCIZ <2 ;:LINE FEED
ttttttttttttttttttttttttttttttttttttttttttttttt*ttttttttttttttt
"SBTYTL APT MAILBOX-ETABLE
;:ttttt*tttttttttttttttttttttttttttttttttt*ttttttttttﬁttttttttttt
.EVEN
SMAIL: :1APT MAILBOX
000000 SMSGTY: .WORD AMSGTY ;:MESSAGE TYPE (CODE
000000 $FATAL: .WORD AFATAL ;:FATAL ERROR NUMBER

SEQ 0012
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CIKWLA.P11 13-MAR-80 07:39 APT MAI{BOX-ETABLE SEQ 0013
(2) 001212 000000 $TESTN: .WORD ATESTN ;:TEST NUMBER
(2) 001214 000000 $PASS: .WORD APASS : :PASS COUNT
2) 001216 000000 $DEV(T: _WORD  ADEV(T ::DEVICE COUNT
(2) 001220 000000 SUNIT: .WORD AUNIT ;2170 UNIT NUMBER
(2) 001222 000000 SMSGAD: .WORD AMSGAD ::MESSAGE ADDRESS
(2) 0012246 000000 MSGLG: .WORD AMSGLG  ;;MESSAGE LENGTH
(2) 001226 SETABLE : ::APT ENVIRONMENT TABLE
(2) 001226 000 SENV: BYTE AENYV ;JENVIRONMENT BYTE
(2) 001227 000 SENVM: _BYTE AENVM - -ENVIRONMENT MODE BITS
(2) 001230 000000 SSWREG: .WORD ASWREG :-APT SWITCH REGISTER
(2) 001232 000000 SUSWR: .WORD AUSWR ;sUSER SWITCHES
(2) 001234 000000 $CPUOP: .WORD ACPUOP ::CPU TYPE,OPTIONS
(2) et BITS 15-11=CPU TYPE
(2) " 11/04=01,11/05=02,11/20=03, 11/40=04 , 11/45=05
2) x 11/70=06.PDA=07.0=10
(2) ix BIT 10=REAL TIME CLOCK
(2 w BIT 9=FLOATING POINT PROCESSOR
(2) w BIT B8=MEMORY MANAGEMENT
(2) 001236 000 $MAMS1: .BYTE  AMAMST ;:HIGH ADDRESS.M.S. BYTE
(2) 001237 000 SMTYP1: .BYTE  AMTYP1 ::MEM. TYPE.BLKAM
(2) i MEM.TYPE BYTE =-- (HIGH BYTE)
(2) e 900 NSEC CORE=001
(2) I 300 NSEC BIPOLAR=002
(2) D 500 NSEC MOS=003
(2) 001240 000000 $MADR1: .WORD AMADR1 ::HIGH ADDRESS.BLKAT
(2) s MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ''TYPE'' ABOVE
(2) 001242 000 $MAMS2: BYTE  AMAMS? ;:HIGH ADDRESS.M.S. BYTE
(2) 001243 000 SMTYP2: .BYTE AMTYP? - :-MEM.TYPE,BLKA?
(2) 001244 000000 SMADR2: .WORD AMADR2 ::MEM.LAST ADDRESS,BLKA?
(2) 001246 000 SMAMS3: .BYTE AMAMS3 ::HIGH ADDRESS.M.S.BYTE
(2) 001247 000 SMTYP3: _BYTE AMTYP3 ::MEM.TYPE,BLKA3
(2) 001250 000000 SMADR3: _WORD AMADRS ::MEM.LAST ADDRESS,BLKA3
(2) 001252 000 SMAMSL: .BYTE  AMAMSL :-HIGH ADDRESS.M.S.BYTE
(2) 001253 000 SMTYP4: .BYTE  AMTYP4 - -MEM. TYPE.BLKNG
(2) 001254 000000 SMADRG: .WORD  AMADRG  :;MEM_LAST ADDRESS,BLKA%
(2) 001256 160300 SVECT1: .WORD AVECT1 - -INTERRUPT VECTOR#F1,BUS PRIORITYA?
(2) 001260 000000 SVECT2: .WORD AVECT2 ::INTERRUPT VECTORF2BUS PRIORITY#?
(2) 001262 160006 SBASE: .WORD ABASE  :-BASE ADDRESS OF EQUIPMENT UNDER TEST
(2) 001264 000000 SDEVM: .WORD ADEVM - :DEVICE MAP
(2) 001266 000000 $CDW1: .WORD ACDW1  ::CONTROLLER DESCRIPTION WORDA1
(2> 001270 000000 $COW2: .WORD ACDW2  :-CONTROLLER DESCRIPTION WORD#2
(2) 001272 000000 SODWO: .WORD ADDWO  ::DEVICE DESCRIPTOR WORD#O
(2) 001274 000000 $DDW1: .WORD ADDW1  ::DEVICE DESCRIPTOR WORDA1
(2) 001276 000000 $DDW2: .WORD ADDW2  ::DEVICE DESCRIPTOR WORD#?
(2) 001300 000000 $DDW3: .WORD ADDW3  ::DEVICE DESCRIPTOR WORDA'S
(2) 001302 000000 $DDW4: .WORD ADDWG  ::DEVICE DESCRIPTOR WORD#%
(2) 001304 000000 SDDWS: .WORD ADDWS  ;:DEVICE DESCRIPTOR WORDAS
(2) 001306 000000 $SDDWG: .WORD ADDWS  ::DEVICE DESCRIPTOR WORD#
(2) 001310 000000 $DDW7: .WORD ADDW/ - -DEVICE DESCRIPTOR WORD#7
(&) 001312 000000 SDDW8: .WORD ADDWB - -DEVICE DESCRIPTOR WORDA'S
(@) 001314 000000 $DDW9: .WORD ADDWO  ::DEVICE DESCRIPTOR WORDAS
(2) 001316 000000 $DDW10: .WORD ADDWIO ::DEVICE DESCRIPTOR WORDA10
(2) 001320 000000 $DDW11: .WORD ADDW11 ::DEVICE DESCRIPTOR WORDA11
(&) 001322 000000 SDDW12: .WORD ADDW12 ::DEVICE DESCRIPTOR WORD#1?
(2) 001324 000000 $ODW13: .WORD ADDW13 ::DEVICE DESCRIPTOR WORD#13
(2) 001326 000000 $DDW14: .WORD ADDW14 - -DEVICE DESCRIPTOR WORD#14
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001330 000000

001332
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APT MAILBOX-ETABLE

$DDW1S: . WORD

SETEND:

ADDW15

;;DEVICE DESCRIPTOR WORD#15

SEQ 00"«
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001356
001360

001362
001364

B 2

3838 3338 833
SRR 8535 38R

ol i el )

024406
027« 31
027654
000000

026454
027517
027670
0000C)

024502
027431
027654
000000

02463

027517
027670
000000

024615
027517
027670
000000

024651
027431
027654
000000

024730
027431
027654
000000

025040
027431
027654
000000

052) _13-MAR-BO
13-MAR-80 07:39

07:40 PAGE 1-7
ERROR POINTER TABLE

SEQ 001

.SBTTL ERROR POINTER TABLE

:*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;*«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT,

:*NOTE1:
:*NOTE2:

EM
DH
DT
DF

L IR BN N

LR I I

$ERRTB:
:ERRORA1
EM1
DH1
D1
000
:ERROR#?2
EMZ
DH?
DT2
000
;ERROR#3
EM3

DH1
DT1

000
;ERROR#4
EM4

DH2
DT2
000

:ERROR#S
EMS
DHZ
D12

000
; ERROR#6
EM6
DH1
D11
000
;ERROR#7
EM7

DH1
DT1

000
. ERROR#10

EM10

DH1
DT1
000

If SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().
EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

:;POINTS TO THE ERROR MESSAGE
;.POINTS TO THE DATA HEADER

. -POINTS TO THE DATA

;;POINTS TO THE DATA FORMAT

;;ACTUAL VAILUE DIDN'T MATCH WITH EXPECTED

;-ERROR: READY BIT DIDN'T SET

;;TIME INTERVAL COUNTER DIDN'T DECREMENT [N ORDER

:cPROBABLE CAUSE OF AN ERROR:BITH14 WAS
;:NOT SET IN DEVICE REG4

;;ERROR:BIT #14 IN CSR FAIL TO RESET

;;READY BIT DIDN'T SET;YEAR VALUE MAY BE INVALID

;;READY BIT DIDN'T SET;ONE OR BOTH VALUES OF MONTH AND D

:;READY BIT DIDN'T SET.ONE OR BOTH VALUES OF HOUR AND M]
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75

76 001432
77 001434
78 001436
79 001440

81 001442
82 001444
83 007446
84 001450

86 001452

88 001454
89 001456
9C 001450

92 001462
93 001464
9 001466
95 001470

96

97 001472
98 001476
001476
001500

001502
001504
001506
001510

001512
001514
001516
001520

001522

U S AP Sy A S U e U S S S A U G SOV WU U S Y
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001530
001532

13-MAR-80

13-MAR-80 07:39

025152
027517
027670
000000

025212
027517
027670
000000

025250

027517
027670
000000

025304
027517
027670
000000

025437
027517
027670
000000

025572
027431
027654
000000

025605

027431
027654
000000

025655
027431
027654
000000

025733
027517
027670
000000

026004
027517
027670
000000

026053

07:40 PAGE 1-8
ERROR POINTER TABLE

;ERROR#11
EM1I
DH2
DT?

JERROR#Z23
EM23

2

:.ERROR: BIT #15 {(DE) FAIL TO SET IN CSR

;;ERROR: CLOCK DIDN'T STOP
;. CLOCK WAS SUPPOSE TO STOP WHILE
;s SETTING MONTH+DAY VALUE

;-ERROR: CLOCK IS NOT RUNNING

;s CLOCK WAS SUPPOSE TO RUN AFTER
;s SETTING MONTH+DAY AND HOUR+MIN

;s INTERRUPT DIDN'T OCCUR WHILE UPDATING THE CLOCK

;o INTERRUPT DIDN'T OCCUR ON PRESET VALUE

22SOFT ERROR

sJUNEXPECTED INTERRUPT AS SOF TWARE SWITCH
;:WAS NOT SET

;UNEXPECTED INTERRUPT AS INTRPT WAS NOT ENABLED

;JUNEXPECTED INTERRUPT AS (DE) BIT
;. DIDN'T SET IN CSR

JSUNEXPECTED UNEXPLAINABLE INTERRUPT

s ZUNEXPECTED INTERRUPT AS (T]) BJT
;.WAS NOT SET IN CSR

SEQ 0016

2]
4
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13-MAR-B0 07:39 ERROR POINTER TABLE
0275137 DH?
027670 D12
000000 000
. s ERROR# 24
026121 EM24
027431 DH1
027654 DT
000000 009
:ERROR+25
026207 EMZS
027431 DH1
027654 DT
000000 000
;ERROR+26
026256 EM26
027517 DH2
027670 D12
000000 000
;ERROR+27
026321 EM27
027517 DHZ2
027670 DT
000000 000
;ERROR+30
026376 EM30
027517 DH?2
027670 D12
000000 000
:ERROR+31
026445 £M31
027562 DH4
027704 DT4
000000 000
:ERROR+3?2
026505 £M32
027517 DH?2
027670 DT
000000 000
;ERROR+33
026545 £M33
027547 DH3
027700 DT3
000000 000
;ERROR+34
026626 EM34
027634 DHS
027720 pTS
000000 000
;ERROR+35S
026674 EM35
027431 DH1
027654 DT
009000 000

:;TIME FAIL TO HOLD WHILE
csWHILE HOLD BIT WAS SET [N (SR

: ;ERROR:READY BIT WASN'T SUPPOSE TO BE SET

;. "M'BIT DID NOT SET IN (SR

;. TIME INTERVAL INTERRUPT DIDN'T OCCUR

;:'M' AND/OR 'DE' BIT NOT SET IN (SR

;-HOLD BIT FAIL TO RESET IN TIME

JsHOLD BIT FAIL TO RESET

;s CRYSTAL OSCILLATOR SEEMS TO BE INACCURATE

;2G0T NO INTERRUPT

;.GOT NO INTERRUPT WITH BPU AT LEVEL O

;- INTERRUPT OCCUR AT WRONG LEVEL

SEQ 0017
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CIKWLA. P11 13-MAR-80 O ERROR POINTER TABLE SEQ 0018
187 :ERROR+36
188 001702 026734 E ;o'DE" BIT FAIL TO CLEAR IN (SR
[ 001704 027517 DH2
001706 027670 DT2
001710 000000 000

KW11C BUS REGISTER ADDRESS POINTERS

CSR: 160006 : COMMAND/STATUS REGISTER
KW11C VECTOR ADDRESS POINTERS

'VECO: 300

— el h el e D e el o
32320228233

- L] Ve %y N W Ny &,

:NORMAL INTERRUPT VECTOR
JVECZ2: 304 :
: KW11C DEVICE LEVEL
‘BRLV: 6

COMMAND STATUS REGISTER BIT ASSIGNMENTS
COMMON PROGRAM LOCATION(S)

NS NNNNNY
Oom\lgm?wm—-g

MACR  RDY(CK

JSR PC, RDYBIT sCHECK FOR READY BIT SET
TST FLAG.1 ;IS FLAG SET?

. ENDM

.MACR ECHO

MOV (SP)+, R4
MOVB R4, ECHOB

;:STORE CHARACTER
;:T70 ECHO THE CHARACTER

PONOAOPOTONUNUAR = — — a2
QO NN SN =2 O 00 NP S T

TYPE . ECHOB . TYPE THE CHARACTER
.ENDM

JMACR  ECHOT

MOV (SP)+, R4 ;s STORE CHARACTTER
MOVB Ré&, ECHOB1 :;ECHO THE CHARACTER
TYPE . ECHOBI

. ENDM

LMACR  DECHK

AUNINONGTUNININONUNO NV NO NN NN NI NN A NN PO PO PN

29 MOV k77777 ,COUNTR ;:DELAY LOOP SETUP

30 JSR PC, DMT ;:DEAD MAN TIMER ROUTINE
31 BIT #MIT15,aCSR :;1S DE BIT SET

32 BEQ =72 ::TRY AGAIN

33 .ENDM

34

35 MACR DECLR

26 MOV #77777 ,COUNTR ;DELAY LOOP SETUP

37 MOV #0, a(SR ;;CLEAR (SR

38 JSR PC. DAY ;;DEAD MAN TIMES ROUT INE
39 BIT #MIT1S5, 3CSR ;215 BIT1S CLR?

40 BNE =20 ; :NO:BR
261 .ENDM
24e

343 MALR {OMPAR 7B
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CIKWLA. P 13-MAR-80 07:39 ERROR POINTER TABLE SEQ 0019
264 W GOOD, #74 oEXPECTED VALUE MORE THAN OR EQUALS 60.? |
265 8LY 8 ;sNO:BR
246 SUB n74, GOOD JoEXPECTED SECOND CAN'T BE MORE THAN 56
247 B: P GOOD, BAD ;sEXPECTED=ALTUAL?
24E . ENDM
250
251
253 .SBTTL PROGRAM START
254 001712 START:

CSBTTL  INITIALIZE THE COMMON TAGS

;2CLEAR THE COMMON TAGS (SCMTAG) AREA
001712 012706 001100 MOV #3CMTAG,R6 ;oFIRST LOCATION TO BE CLEARED
001716 005026 CLR (RG)+ ;s CLEAR MEMORY LOCATION
001720 022706 001140 (o, o #SWR,R6 ;;DONE?
001724 001374 BNE .~6 ;:LOOP BACK IF NO
001726 012706 001100 MoV #STACK ,SP ;sSETUP THE STACK POINTER

;2 INIJTIALIZE A FEW VECTORS
001732 012737 023342 000020 MOV #$SCOPE ,a# IOTVEC ;.I0T VECTOR FOR SCOPE ROUTINE
001740 012737 000340 000022 MOV #3640 a#IOTVEC+2 ::LEVEL 7
001746 012737 022656 000030 MOV #SERROR ,@#EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
001754 012737 000340 000032 MoV #3460 SNEMTVEC+2 ;;LEVEL 7
001762 012737 024324 000034 MOV NSTRAP ¥ TRAPVEC ;:TRAP VECTOR FOR TRAP CALLS
001770 012737 000340 000036 MOV #340 , ¥ TRAPVEC+2:LEVEL 7
001776 012737 023634 000024 MOV NSPWRDN ,a#PWRVEC ; ;POWER FAILURE VECTOR
002004 012737 000340 000026 MOV #3640, a#PWRVEC+2 ; LEVEL 7
002012 013737 020114 020106 MOV SENDCT,SEOPCT ;sSETUP END-OF -PROGRAM COUNTER
002020 005037 001172 CLR $TIMES ;o INITIALIZE NUMBER OF [TERATIONS
002024 005037 001174 CLR SESCAPE ;;CLEAR THE ESCAPE ON ERROR ADDRESS
002030 112737 000001 001115 MOVB #1 ,SERMAX ;JALLOW ONE ERROR PER TEST
002036 012737 002036 001106 MOV #. .31 PADR ;oINITIALIZE THE LOOP ADDRESS FOR SCOPE
002044 012737 002044 001110 MOV #.,SLPERR ;sSETUP THE ERROR LOOP ADDRESS

::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
;;EQUAL TO A '*=1"', SETUP FOR A SOFTWARE SWITCH REGISTER.

UVV\AVVVVVUVV\-’VV\JVvvvuvvvvvvvvvvvvvvvvv\—vvvvvvvv

‘-qAA'\JAAAAAAAAAAAAAAAAA’\AAAf\f\/\ L N R N e i T N R R R  a a ral aala a)
— et ANONIPONONO = POUNSAUNUTORONOPUNUNUNUTUNINOTN R B R D B D 0 S e D ed b ed b

002052 013746 000004 MOV @#ERRVEC ,-(S5P) ;.SAVE ERROR VECTCR
002056 012737 002112 000004 MOV #64S ,@NERRVEC  ;:SET UP ERROR VECTOR
02 012737 177570 001140 MOV #DSWR , SWR ;2SETUP FOR A HARDWARE SWICH REGISTER
002072 012737 177570 00114/ MOV #ODISP . DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
002100 Q22777 177777 177032 (N, o #-1,3S5WR ::TRY TO REFERENCE HARDWARE SWR
002106 001012 BNE 66% ;BRANCH IF NO TIMEOUT TRAP OCCURRED
;;AND THE HARDWARE SWR IS NOT = -1
002110 000403 B8R 65% ;BRANCH IF NO TIMEOUT
002112 012716 002120 64$: MOV #65% ., (SP) :2:SET UP FOR TRAP RETURN
002116 000002 RTI
002120 012737 000176 001140 65%: MOV #SWREG, SWR ;POINT TO SOF TWARE SWR
002126 012737 000174 001142 MOV #DISPREG,DISPLAY
002134 012637 000004 66%: MOV (SP)+ a#ERRVEC ;.RESTORE ERROR VECTOR
002140 005037 001214 CLR $PASS ;2CLEAR PASS COUNT
002144 132737 000200 001227 BITB #APTSIZE , SENWM ::TEST USER SIZE UNDER APT
002152 001403 BEQ 67% ;2YES,USE NON-APT SWITCH
882123 012737 001230 001140 678 MOV #SSWREG, SWR ;:NO,USE APT SWITCH REGISTER
SBTTL TYPE PRDGRAM NAME
+;TYPE THE NAME OF THE PROGRAM IF F IRST PASS
002162 005227 1727777 INC =1 J:FIRST TIME?
002166 001045 BNE 68% :;BRANCH IF NO
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002170
002176
002200

002204
002210

022737
001441
104401

005737

012702

022712
001415

011005

&

2700

g

gsfi
38
WN8KS

83

020146
002246
000042
001226
001140

000001

177777
002714
002452
024212
002522
160010
002566

000021

024212
024212

000002
024064
000002
024066
000002
024070
000002
001262
002632

000042

000001

000176

001134

000004

1§-HAR 80 07:40 PAGE 1-12

TYPE PROGRAM NAME

.SBTTL

70%:
718:

::69%:
68%:
FLOAT:

6%:

1%:

2%:
3s:

4%:

5%:

4, #SENDAD , a#42 s :ACT=11?

BEQ 68% ..BRAN{H IF YES

TYPE ,69% sTYPE ASCIZ STRING

GET VALUE FOR SOF TWARE SWITCH REGISTER

TS7T ars’ ;cARE WE RUNNING UNDER XXDP/A(CT?
BNE 70% ;BRANCH IF YES

(O o) $ENV. M ..AR: WE RUNNING UNDER APT?
8EQ 708 JBRANCH ]F YES

P SWR ,#SWREG S SOFTWARE SWITCH REG SELECTED?
BNE 718 ;sBRANCH IF NO

g;sun s J:GET SOFT-SWR SETTINGS

MOVB #1_,8AUTOB 2 :SET AUTO-MODE INDICATOR

B8R 68% ;:GET OVER THE ASCIZ

LASCIZ  <CRLF>#MAINDEC-11~CZKWLAO=KW11CH#<CRLF>

INC #-1 JsPRINT ONCE

BEQ 63

JMP SETUP4

MOV #TIMOUT ,a¥#ERRVEC
CLR FLAG.2

MOV #0CTMOD R4

MOV #160010,R0

MOV #RANKTA ,R2

cmp 421, (R2)

;. TIME QUT INTERRUPT ADDRESS
:;POINTER TO THE OCTAL MODULE TABLE
:;STARTING ADDRESS OF DEV TABLE
:;POINTER TO THE RANK TABLE

2:1S IT LAST ADDRESS?

BEQ 5% ; ;BRANCH [F YES

:gg (RO), RS ;;TRY TO ADDRESS THE DEVICE ADDRESS

NOP

15T FLAG.Z ;215 INTRPT FLAG SET?

BEQ 43 ; ;BRANCH IF NOT SET

CLR FLAG.2 ;;CLEAR INTRPT FLAG

BR 1% . ;ADDRESS NEXT ADDRESS

ARD (R4), RO ::ADD CONTENT OF MOD TAB TO
"GET NEXT ADDRESS

15T (R4) + :POP UP OCTMOD TAB

TST (R2)+ : :POP UP TANKTA

BR 1% : :BRANCH

MOV R4, RS : :CURRENT POINTER

SuB n2 RS ;;BACK UP BY 2

;cGET THE DESIRED ADDRESS
- ;ADDRESS OF KW11C

ADD y2, RO :2GET NEXT ADDRESS
MOV RO, RGZ2 ;JNEXT DEV ADDRESS
ADD »2, RO 22
MOV RO, RG4 .o
ADD n, RO s
MOV RO, $BASE b

:THIS 1S TIMEOUT INTERRUPT ROUTINE

SEQ 0020
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295 ;

296 002452 012737 000001 024212 TIMOUT: MOV o, FLAG.2 ;:SET INTRPT FLAG

297 002460 005724 1ST (R4G)+ 22 INCREMENT OCTMOD POJNTR
298 002462 005722 TST (R2)+ ;2 INCREMENT RANKTAB POINTR
299 002464 021427 000020 MP (R¢), #20 ;:1S NEXT LOC AT EVEN ADDRESS
300 002470 001403 BEQ 1% ::BRANCH IF YES

301 002472 062700 000010 ADD 210, RO ;;INDICATE NO DEVICE

302 002476 000410 B8R 3s J:RETURN FROM INTRPT

303 002500 032700 000010 1%: 8I71 #10, RO ;IS 1T ON EVEN BOUNDARY
304 002504 001403 BEQ 2% J:BRANCH IF YES

305 002506 062700 000010 ADD #10, RO seMAKE IT EVEN BOUNDARY
306 002512 000402 BR 3% JsRETURN FROM INTRPI

307 002514 062700 000020 2%: ADD #20, RO ;s INDICATES NO DEVICE PRESENT
ggg 002520 000002 3S: RTI :;RETURN FROM INTRPT

310 002522 000010 0CTMOD: 0010

311 002524 000020 0020

312 002526 000010 0010

313 002530 000010 0010

314 002532 000010 0010

315 2534 000010 0010

216 002536 000010 0010

217 002540 000010 0010

218 002542 000010 0010

319 002544 000010 0010

320 002546 000010 0010

321 002550 000020 0020

322 002552 000010 0010

323 002554 000010 0010

324 002556 000010 0010

325 002560 000010 0010

326 002562 000000 0000

§§§ 002564 000000 0000

129 002566 000001 RANKTA: 0001

330 002570 000002 0002

331 002572 000003 88813.

000004
333 002576 000005

600 000006
335 002602 000007 0007
336 002604 Q00010 0010
3X7 002606 000011 0011
338 002610 000012 0012
339 002612 000013 0013
340 002614 000014 0014
341 002616 000015 0015
342 002620 000016 0016
343 002622 000017 0017
344 062624 000020 0020
345 002626 000021 0021
%29 00263C 000022 0022
348 002632 012737 017770 000004 SETUPT: MOV #TRAPL . aERRVEC ;;ADDRESS OF TRAP ROUT INt
%9 002640 013700 001256 MoV $VECT1,RO ;:GET PRIORITY LEVEL
350 002644 000300 SWAB RO ;;PUT IN LEFT HALF
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002646
002652

002656

002774

003066
003066
003072

003144
003144
003150

003200
003200
003204

003234

J 2

SEQ 0022

;s CLEAR UNWANTED BITS
;:SAVE DEVICE LEVEL

::STORE BUS ADDRESS

;<SETUP VECTOR POINTER

;.GET BASE VECTOR ADDR
;;CLEAR UNWANTED BITS

:;PUT ADDRS

;s INCR.TO NEXT LOC.

;.DONE ALL LOCATIONS?
;:BR,IF NOT DONE

;;TEST CHAIN MODE UNDER XXDP
s +BR,IF CHAIN MODE

> ;ADDRESS OF INTERRUPT ROUTINE

;2RISE PRIORITY

s ;ADDRESS OF TIME INTERVAL INTERRUPT ROUTINE
. :BUS LEVEL

:PROMPT FOR INPUT

<200>/SELECT FUNCTION BELOW. TYPE CHARACTER CARRIAGE RETURN/

MODIFY SOF TWARE SWITCH REGISTER/

T0A(1052) 13-nan~so 07:40 PAGE 1-14
13-MAR-80 07:39 GET VALUE FOR SOF TWARE SWITCH REGISTER

042700 177400 BIC #177400.R0

010037 024104 MOV RO.PR]
: NOW SETUP BUS ADDRESS VALUES

013737 001262 024062 SETUP2: MOV $BASE . CSR
: NOW SETUP VECTOR ADDRESSES

012700 024072 ’ MoV #PCV0 RO

013701 001256 MOV SVECTT,R1

042701 177400 BIC #-400 R

010120 SETUP3: MOV R1, (RO)+

062701 000002 ADD 22 R1

022700 024102 P APCY1+4 RO

001372 BNE SETUP3

005737 000042 SETUP4: TST 62

001402 BEQ 1%

000137 002770 JMP HELP

012777 017554 021136 18: MOV #INTRPT ,aPCVO

013777 024104 021132 MOV PRI.  aPSVO0

012777 017662 021126 MOV #TIMRTN,3PCV1

013777 024104 021122 MOV PRI,  aPSV1

005227 177777 INC #-1

001402 BEQ HELP

000137 003530 CELp JMP RESTRT

104401 002776 ©TYPE ,653 ::TYPE ASCIZ STRING

000434 B8R é4$ *GET OVER THE ASCIZ
éigSS: LASCI1Z

104401 003074 | TYPE 675 ::TYPE ASCIZ STRING

000424 BR *2GET OVER THE ASCIZ
3327’: LASCIZ <200>/ 'T* 7O TEST CLOCK(CONTROL C TO EXIT)/

104401 003152 ) TYPE  ,69$ ;:TYPE ASCIZ STRING

000413 8R 68s *:GET OVER THE ASCIZ
éég?s: JASCIZ <200>/ 'S' 71O SET  cLock/

104401 003206 " TYPE 718 ;:TYPE ASCIZ STRING

0004 (3 BR 208 ::GET OVER THE ASCIZ
?bgvs: LASCIZ <2003/ 'R' TO READ CLOCK/

104401 003242 TYPE 738 ::TYPE ASCIZ STRING

000424 8R 72% =:GET OVER THE ASCIZ
?2;33: LASCIZ  <200>/ 'M* MODIFY OR READ ADDRESS AND VECTOR/

104401 003320 TYPE 758 ::TYPE ASCIZ STRING

000414 BR 748 S:GET OVER THE ASCIZ
?4;53: LASCIZ <200>/ 'A*' ACCURACY OF CLOCK/

104401 003356 TYPE 77% :;TYPE ASCIZ STRING

000424 BR 76% “:GET OVER THE ASCIZ
?6;7s: ASCIZ  <200>/ 'G*

104401 003434 TYPE  .79% ::TYPE ASCIZ STRING
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003470

001203
001202

001100
001172
000124
004002
000123
013136

000122
014426

000115
017234

000101
014754

000105

002770
000110
i
003530
003722

B

;:81%:
80$:

RESTRT:

1%:

2%:

3$:

4%:

5%:

6%:

7%:

8s:

::65%:
64%:

BR
LASCIZ
TYPE
BR
.ASCIZ

TYPE
TYPE
CKSWR
MOV
CLR
RDLIN

GTSWR
JMP

TYPt

K 2

78% :;GET OVER THE ASCIlZ
<200>/ *E' EXIT “RALTS cPU/

21% ;s TYPE ASCIZ STRING

80s ::GET OVER THE ASCIZ

<200>/ "H' HELP PRINTS THIS MESSAGE/

LOCRLF

L SQUES

#STACK, SP ;sSET THE STACK POINTER
$TIMES JINITIALIZE NUMBER OF ITERATION
a{SP)+, R4 ;sGET THE CHARACTER

#1264, R& J2IS IT T2

18 :sNO:BR

LOGTST ;:G0 TEST THE CLOCK

#123, R& ;IS IT *'S*?

2% .NO B8R

PC_NEWTIM ;.GET NEW TIME

RESTRT ;sWAIT FOR CHARACTER

#122. R& J2IS IT 'R'?

3s ::NO:BR

PC, READ ;G0 READ THE CURRENT TIME
RESTRT

#1715, R4 J:IS IT '"M*?

43 ..NO BR

PC, DEVCOD ;GET NEW ADDRESS AND VECTOR
RESTRT

#101, R4 2218 IT 'A'?

5% . sNO:BR

PC. A.CLK ;260 CHECK ACCURACY OF CLOCK
RESTRTY

#105, R4 2:IS IT 'E*?

6% ::NO:BR

JJHALT CPU

HELP ;:RESTART THE PROGRAM
#1710, R4 ;218 IT 'H*?

7% ;:NO:BR

HELP 2:G0 TO PRINT HELP MESSAGE
*107, R4 ;218 IT 'G*?

8s ;;NO:BR

RESTRY

.65% ,,TVPE ASCIZ STRING

:GET OVER THE ASCIZ

BR 643
JASCIZ <200>/°‘ILLEGAL CHARACTER,TYPE 'H’ FOR HELP'"/

SEQ 0023
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CIKWLA.P11 13-MAR-80 07:3 GET VALUE FOR SOFTWARE SWITCH REGISTER Ste
431 003772 000137 (03530 JMP RESTRT
2;% 003776 000137 001712 ROUT1: UM START
6034
435 004002 012703 000010 LOGIST: MOV 70, R3 ;:LOOP COUNTER
(3% 004006 032777 000400 020046 3$: BIT #BIT8, aCSR ; cCHECK BATTERY?
437 004014 001426 BEQ 5% ;+BRANCH IF BATTERY IS 0.K.
438 004016 104407 004024 TYPE L65% 2:TYPE ASCIZ STRING
(1) 004022 000415 BR 648 :;GET OVER THE ASCI2
(1) ;.65%: _ASCIZ <200>/'BATTERY IS DISCHARGING''/
(1) 004956 64%:
439 004056 012777 000400 017776 MoV #3IT8, aCSR +JRESET THE CLOCK
460 004064 005303 DEC R3 ;s COUNT DOWN
4471 Q04066 001347 BNE 3s ;:BRANCH IF NOT ZERO
442 006070 000000 HALT
443 004072 004737 016106 5%: JSR PC, CNTLC ;oIS IT CONTROL C?
22!5. 004076 104407 CKSWR ::1S SOFTWARE SWITCH SELECTED?
446
222 sTHIS ROUTINE WILL SET AND RESET ALL WORKING BITS IN CSR
41'9 :':'k*tt**tttt*ttt**i***t*tttt**t*ttttt*itttttt**t*it**t*****t***tt
(3 J*TEST 1 TEST SET/RESET BITS IN CSR
(3) :;*tt*tttttt**tttttttt**tt*t***tt**tttt*tti*ttttt*tt*tt*tt*ttittt
(2) 004100 000004 TST1:  SCOPE
(1) 006102 012737 000012 001172 MOV #10. ,STIMES ::D0 10. ITERATIONS
450 004110 012737 000340 177776 MOV #PR7, PSW ::GET THE PRIORITY
451 004116 012700 004376 MOV #BITAB, RO ;sPOINTER TO THE TABLE
452 004122 022700 004436 1%: cMP #BITEN, RO ;oIS IT END OF THE TABLE?
453 004126 003002 BGT 2% 2 JNO:BR
454 004130 000137 004214 JMP 48 JEXIT
455 0046134 012077 017722 2%: MOV (RO)+, aCSR ;:GET THE VALUE FROM THE TABLE
456 004140 012037 001124 MOV (RO)+, GOOD ;cEXPECTED VALUE IN CSR
457 004144 013737 001124 024214 MOV GOOD, GOOD1 ; tEXPECTED VALUE IN GOOD1 TOO
458 004152 005137 024214 coM GOO0D1 ; JUNMWANTED BITS IN GOOD1
459 004156 017737 017700 001126 MOV aCSR, BAD :JREAD CSR
460 004164 043737 024214 001126 BIC GOOD1, BAD ::CLEAR UNWANTED BITS
461 004172 023737 001124 001126 (0 o GOOD, BAD :2ARE THEY EQUAL?
462 004200 001404 BEQ 3s ;:YES:BR
463 0064202 017737 017654 001122 MOV aCSR, BADA :2READ STATUS OF CSR
464 004210 104001 ERROR+1 2:THE BIT SET IN CSR NOT MATCH WITH EXPECTED.
465 004212 000743 3s: BR 1% ;.60 GET NEXT VALUE
466 004214 012777 014356 017640 4%: MOV #146356, aCSR ;:SET POSSIBLE BITS IN CSR
467 004222 005077 017634 CLR aCSR :;CLEAR ALL BITS IN CSR
468 0042%2 017737 017630 001126 MOV aCSR, BAD ;2READ CURRENT (SR
469 0042 012737 000000 001124 MOV ”0, GO0D I :EXPECTED VALUE
470 Q04242 013737 001124 024214 MOV 600D,  GOOD1 -
471 004250 005137 024214 com GOOD1 ::
472 004254 043737 024214 001126 BIC GOOD1, BAD ;;CLEAR UNWANTED BITS
473 004262 023737 001124 001126 MW GOO0D , BAD ;sARE THEY EQUAL?
4764 004270 001404 BEQ 5% ::YES:BR
475 004272 017737 017564 001122 MOV aCSR, BADA ;sREAD (SR
476 004300 104001 ERROR+1
«77 004302 012777 014356 017552 5%: MOV #146356, aCSR ::
478 004310 000005 RESET
479 004312 017737 017544 001126 MOV a(SR, BAD ;:RKEAD (SR
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Ikl A PTY 13-MAR-80 07:39 TEST SET/RESET BITS IN (SR SEQ 0025
480 004320 012737 000000 001124 MOV 80, GOOD ;sEXPECTED VALUE
481 004326 013737 001124 024214 MOV G00OD, GOOD1 o2
482 004334 005137 024214 oM GOOD ii
483 006463640 043737 024214 001126 8IC GOOD1, BAD :sCLEAR UNWANTED BITS
484 0064366 023737 001124 001126 (8, o GOOD, BAD ;;ARE THEY EQUAL?
485 004354 001403 BEC 63 ;s YES:BR
486 004356 017737 017500 001122 MOV aCSR, BADA :;RAD STATUS OF (SR
487 004364 004737 016106 6%: JSR PC, CNTLC
488 004370 104407 CKSWR
288 004372 000137 004440 JMP BITEN+2 JsEXIT
491 006376 000001 BITAS: 000001
492 0046400 000001 000001
49% 004402 000002 000002
494 004404 000002 000002
495 004406 000004 000004
496 004410 000004 000004
457 004412 000010 000010
498 (004414 000010 000010
499 004416 000040 000040
500 004420 000040 000040
501 004422 000100 000100
502 004424 000100 000100
503 004426 100000 100000
504 004430 004000
505 004432 040000 040000
506 004434 002000 002000
507 004436 000000 BITEN: 00000
205
510 ***t**Itl’t.***t**ltt*titt**t****iit**tttttt**********tl***ﬁ**ﬁ*
(3) *TEST 2 TEST TIMEINTERVAL COUNTER DECREMENTS IN PROPER ORDER
(3) ti**t**l’*l’ﬁ*t*ﬁtiﬁtit***‘*tt**t****ﬁl’ttl’*tttt*****t*****ii***t*
(2) 004440 000004 TST2 SCOPE
(1) 004442 012737 000012 001172 MOV #10.,.$TIMES ;:D0 10. ITERATIONS
511 004450 004737 016106 JSR PC, CNTLC
512 004454 104407 CKSWR
513 004456 005037 024046 CLR NUMBR
514 004462 012702 047777 1$: MOV #7777, R2 s TIMEINT COUNT IN R2
515 004466 012737 007777 024050 MOV #7777, KOUNT ;sACTUAL VALUE [N REG4
516 004474 005077 017362 CLR aCSR ;:CLEAR CSR
517 004500 010277 017364 MOV R2, ARG4 ;:TIMINT COUNT INTO DEV REG
518 004504 012777 000010 017350 11$: MOV #MIT3, aCSR ;sREAD TIME INTERVAL
519 004512 005337 024050 DEC KOUNT ; ;DECREMENT COUNT BY ONE
520 Q04516 012737 Q77777 024052 2%: MOV #77777, COUNTR J2INITIALIZE THE COUNTER
521 004524 004737 017206 3s: JSR PC, OMT ::DEAD MAN TIMER
522 004530 027737 017334 024050 ™ aRG4,  KOUNT ;:1S TIME INTERVAL CHANGES?
523 004536 001372 BNE 3s ::BRANCH IF NOT CHANGED
52¢ 004540 005737 024210 TST FLAG.! ;:1S ERROR FLAG SET
505 004544 001413 B8EQ 43 : :BRANCH IF NOT
526 004546 017737 017316 001126 MOV aRG4, BAD ;;READ TIME INTERVAL
527 Q04554 013737 024050 001124 MOV KOUNT, GOOD JJEXPECTED
528 004562 017737 017274 001122 MOV a(SR, BADA ;:STATUS OF (SR
59 004570 104003 ERROR+3 ::DEAD MAN TIMER FAILED
530 004572 000733 BR 18 ::TRY AGAJIN
S31 004574 005237 024046 (%: INC NUMBR ;2 JUST FOR (CHECK
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] 1 - 7:%9 T2

CIKWLA, P 3-MAR-80 O TEST TIMEINTERVAL (COUNTER DECREMENTS IN PROPER ORDER SEQ 0026
532 004600 005337 024050 DEC KOUNT ;s CHECK NEXT DECREMENT
533 004604 001344 BNE bt 3 ;JBRANCH [F NOT ZERO YET
53, 004606 012737 007776 001124 MOV #7776, GOOD :sEXPECTED VALUE IN GOOD
535 004614 013737 024046 001126 MOV NUMBR, BAD ;sACTUAL VALUE IN BAD
536 006622 023737 001124 001126 6, o GOOD, BAD ;IS 11 ORIGINAL COUNT?
537 004630 0014 BEQ b3 3 s :BRANCH IF YES
538 004638 017737 017224 001122 MOV a(SR, BADA ::STATUS OF (SR
539 00464 1046001 ERROR+1 JeVALUE DIDN'T MATCH WITH EXPCY
540 004642 012702 077777 5% MOV R77777., R2 D2
541 004646 032777 040000 017206 6%: BIT #MIT14, a(SR :2IS (T1) BIT SET IN CSR ?
542 004654 001006 BNE 7% ;;BRANCH IF BITM14 SET
543 004656 005302 DEC RZ s :DECREMENT COUNTER
544 004660 001372 BNE 6% ; ;BRANCH IF NOT ZERO
545 004662 017737 017174 001122 MOV aCSR, BADA ;s CONTENT OF CSR
546 004670 104004 ERROR+4& ;:BIT #1464 DIDN'T SET
547 Q04672 000005 7% RESET
5648 004674 000240 NOP
549 004676 000240 NOP
550 004700 032777 040000 017154 8]T MIT14, (SR ;2(TI) BIT STILL SET?

551 Q04706 001405 8EQ 8% ;sBRANCH IF CLEARED

55¢ 004710 017737 017146 001122 MOV a{SR, BADA ;s STATUS OF CSR

553 004716 104005 ERROR+S ;;BITA14 FAIL TO RESET
556 004720 000660 B8R 18 ::TRY AGAIN

555 004722 004737 016106 8$: JSR PC, CNTLC

ggg 004726 10440/ CKSWR

558

559

209

562 ;:tttttt*tt*t*tt*tttttttil’tttttttttttttt*t*ttttt*lttttttttttﬁtttt
(% ;*TEST 3 FIND TIME CONSTANT FOR 0.5MSEC

(3) ;:*tttttttittt*ttt*t*t*ttt*tttltttttttttt*ttttttttttt*tt*t***ittt
(2) 004730 000004 TST3:  SCOPE

(1) 004732 012737 000012 001172 MOV #10. ,$TIMES ;:D0 10. ITERATIONS

563 004740 004737 016106 JSR PC, CNTLC ;:1S IT CONTROL C?

564 Q04744 104407 CKSWR

565 Q04746 012737 000300 024054 18: MOV #300, CONST :;ASSUME TIME CONSTANT
566 882?54 005077 017102 CLR a(SR ;:CLEAR CSR

567 760 012777 047777 017102 11$: MOV #7777, BRGL ;:TIME INTERVAL INTO REG
568 Q04766 012777 000011 017066 MOV #B]IT3+8]170,8CSR JoREAD TIME INTERVALSETTING HOLD BIT
569 004774 017737 017070 024202 MOV SRG4, EXPCT ;sREAD TIME INTERVAL

g;? 005002 012704 000500 MOV #500, R4 ;:TRY SO MANY TIME

572 005006 005304 2s: DEC R4 ; ;DECREMENT COUNTER

573 005010 001460 BEQ 78 s:EXIT IF ZERQ

g;g 005012 005337 024202 DEC EXPCT ; :DECREMENT READ INTVAL BY ONE
576 005016 042777 000001 0172036 3$: BIC #ITO0, (SR :;RESET HOLD BIT

577 005024 Q17737 017040 024056 MOV aRkGs, READA ;;ACTUAL TIME INTERVAL
578 005032 023737 024202 024056 0 o EXPCT, READA ;:1S IT EQUAL TO EXPECTED
579 005040 001366 BNE i3 2:TRY AGAINM

gg? 005042 013703 024054 MOV CONST, R3 ;:GET CONSTANT

582 005046 005303 4%: DFC R3 ;:DECIDES TIME CONST

S83 005050 001376 BNE A ;;DECREMENT TILL ZERO
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587
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593
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296
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005052
005060

005066
005074
005076
005102
005106
005114

NooRASE

017737
013737

163737
001004
005237
000137

023727

002007
013737
005337

104407

017012
024056

024202
024054
005006
024056

024060
024054
005006
024060
024054
005006

016106

000012
000340
016106

005332
005354

016632
001124
001124
000010
6614

28382
-annuég
SO

1
1
42
016546

016106
005356

024056
024060

024056

000002
024202

024202

001172
177776

B 3
FINC TIME CONSTANT FOR O.S5MSEC(

13~MAR-80 07:?% PAGE 1-19

MOV aRG4, READA
MOV READA, READB
SuB EXPCT, READA
BNE 5%
INC CONST
JMP 28

5%: CMP READA, #2
BGE 63
MOV READB, EXP(CT
DEC CONST
JMP 2%

6% : MOV READB, EXP(CT
ASR CONST
JMp P 3

7%: RESET
NOP
NOP
JSR PC, CNTLC
CKSWR

2 sVALUE READ
5> STORE IN OTHER LOCATION
;270 BE USED LATZR
;:TIME INTERVAL HAS CHANGED?
. ;BRANCH IF YES
;. INCREMENT ASSUMED CONST VALUE
;s TRY NEXT
;sDIFF GREATER THAN 2?
2 YES BRANCH
..CURRENT VALUE IN EXPECT
..TO GET CORRECT CONST
;G0 BACK
JEXPCT = READB
..DIVIDE BY 2

:THIS ROUTINE WRITES TIMEINTERVAL VALUES IN DEV RG4
;AND READS THE VALUE IN RG4 AND THEN COMPARES WITH EXPECTED VALUE

AR A AR AR AR A AN AR R AN AR AR A AANN A AR AR NRAANARAANR RN EN

(HECK TIMEINTERVAL WRITES AND READS CORRECTLY

PAAELE L ALl Attt tladd il ddddddiiiisdsdaielsds it it I Iz TY

*resr 4
71874:  SCOPE
MOV 210, ,$TIMES
TIME1: MOV APR7. PSW
JSR PC, CNTLC
CKSWR
18: MOV #TIMTAB,RO
2% : P #TIMEND .RO
BEQ 48
CLR aCSR
MOV (RO)+, GOOD
MOV GOOD,  aRG4
38 %3 gg& ﬁ?
BIC #40000. GOOD
MOV GOOD1

GOOD,
SuB BAD, GOO0D1
P Goop1, M
BLE 2%

a(SR, BADA
ERROR+16

4% JSR PC.
CKSWR

JMP TIMEND +2
47777

46004

40030

CNTLC

TIMTAB:

;:D0 10. ITERATIONS

*21IS IT CONTROL C

;;POINTER TQ THE TABLE
..IS IT END OF TABLE?

JEXIT
*:CLEAR CSR
;:VALUE TO BE WRITTEN IN RG4
;2 IN DEV RG4
::SET BIT TO READ TIME INTERVAL
s sACTUAL READ VALUE
;. CLEAR TIME INTERVAL ENABLE BIT
;:KEEP GOOD FOR PRINT OUTY
;;ARE THEY EQUAL?
;. 1S DIFFERENCE GREATER THAN 1
; ;BRANCH ]F NOT
Z:GET STATUS OF CSR
;;ERROR:SOFT ERROR TIME INTERVAL
;:SET DIDN'T MATCH WITH ACTUAL
;:1S IT CONTROL C?

;2G0 TO NEXT ROUTINE

SEQ 0027
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LA LPI 13-MAR-80 (C7:39 CHECK TIMEINTERVAL WRITES AND READS (ORRECTLY SEQ 0028
636 005340 0466756 46754
637 005342 040004 40004
638 005346 062003 42003
639 0053646 047502 47502
60 005350 042000 42000
641 005352 043254 43254
&g 005354 000000 TIMEND: 00000
s
229 STHIS ROUTINE CHECKS IF INTERRUPT OCCURS AT GIVEN VECTOR AND BR LEVEL
6[,8 ;"tttttttttttﬁtt*tttttttttttttttttttttttttittttttt*tlttttttttitt!
(3) LATEST § TEST INTERRUPT OCCURS AT GIVEN VECTOR AND 8R LEVEL
(3) ‘-;tttttttttt*t*t*t*tttttttttt*ttttt*‘ttt'tttitttttttttttt*ittttttt
(2) 005356 000004 1875: SCOPE
(1) 005360 012737 000001 001172 MOV #1,$TIMES ::D0 1 ITERATION
649 005366 012737 000340 024106 MOV #340, DPR] i
650 005374 012737 000005 024226 CHKINT: MOV ' INTREG - < INTERRUPT FLAG
651 005402 012737 000007 024110 MOV "7, LEVEL SSET LEVEL
652 005610 162737 000040 024106 1$: SuB #40,  DPRI :LOWER PRIORITY
65% 005416 013737 024106 177776 MOV DPR], PSu y
654 005424 005037 024212 CLR FLAG.?2 ::CLEAR INTERRUPT FLAG
655 005430 005077 016426 CLR aCSR ::CLEAR CSR
656 005434 012777 000040 016420 MOV MITS, aCSR ::ENABLE INTERRUPT
657 005442 012777 040077 016420 MOV #40077 ,3RG4 ::TIME INTERVAL VALUE
658 005450 012737 000002 016030 MOV "2, TIMES ::2 SECOND INTERVAL
228 005456 004737 015726 JSR PC. INTRTN ::WAIT FOR INTERRUPT
gg% 005462 005737 024212 ST FLAG.2 :;DID INTERRUPT OCCUR?
663 005466 001005 BNE 23 ;:YES:BR
664 005470 005337 0247110 DEC LEVEL Y
665 005474 100345 8PL 18 5
666 005476 104034 ERROR+34 ::GOT NO INTERRUPT WITH BPU AT LEVEL O
ngg 005500 000417 B8R 3s SIEXIT
669 005502 000005 28 : RESET
670 005504 000240 NOP
671 005506 000240 NOP
672 005510 000240 NOP
673 005512 013737 024102 001124 MOV BRLY, GOOD : :EXPECTED BRLY
674 005520 013737 024110 001126 MOV LEVEL., BAD »:ACTUAL LEVEL
675 005552 023737 001124 001126 ) GOOD,  BAD 32
626 005534 001401 BEQ 3s ::BRANCH IF EQUAL
2% 005536 104035 ERROR+35 ;- INTERRUPTED AT WRONG LEVEL
679 005540 38
680
!
ggz STHIS ROUTINE IS TO INTERRUPT AT PARTICULAR TIME INTERVAL
685 .';ttttitt*tttttttttttttttttttttttttttttttttttttttttttttltttt*tttt
3 TxTEST 6 TEST  TIME INTERVAL INTERRUPT
() R A AR AR R AR A R A AR AR R A A AR AN AN AN RAEAARIANLEAATARAATARRARARAARAARS




MAIN,
CIKWLA,

(2)
(1)

MACY11 30A(1G52)

P11

005540
005542
005550

13~-MAR-80 O

000004
012737
013737
004737
104407
012737

012700
022700

001455
005037

’S-HAR-BO 07: 40 PAGE 1-2°

000012
026106
016106

000005
005766
006002

024212
016246
000050
001124
001124
000005
015726
024212

024212
040000
001124
001126
024214

024120
016132

040000
024226

016324

001172
177776

024226

016240

016234
01€030

001124
024214
024214
000001

001122
001122

016124

001172

D 3

ITERATIONS
J:GET PRIORITY
;oIS IT CONTROL C?

;<JUST FLAG FOR TIMINTERVAL
;- INTERRUPT
JsPOINTER TO THE TABLE

;1S IT END OF TABLE
s sEXIT

;:CLEAR FLAG

;2CLEAR (SR

2 s INTERRUPT ENABLE?

;cVALUE TO BE INTERRUPTED AT

;s IN REGS

J;WAIT FOR APPRO 5 SEC

;:WAIT FOR INTERRUPT

;:DID INTERRUPT OCCURED?

2 ;BRANCH IF NOT

2 ;CLEAR INTERRUPT FLAG

;.CLEAR TIME INTERVAL ENABLE BIT

;:KEEP GOOD TO PRINT ERKOR MSG

;;TIME LEFT IN RG4

..IS DIFF GREATER THAN ONE?
GET NEXT VALUE

..READ STATUS OF CSR

JoGET NEXT VALUE

;J:GET STATUS OF CSR

;;TIME INTERVAL INTERRUPT DIDN'T OCCUR
;:GET NEXT VALUE

;sCLEAR INTRPT FLAG

JsCLEAR THE FLAG

;;CLEAR (SR

» .
[

JEXIT

::INITIALIZE READY BIT

AR A AR AN A A AN AR AR RN A AANR AN AT ERAN SR AR A A AN AR RN

AR R AR AN AARNARARARAE P AARAAAAAARAAAREAAANEAANAARNARAGEEREATARASN

;.00 10. ITERATIONS

TEST  TIME INTERVAL INTERRUPT
TST6:  SCOPE
MOV #10. STIMES ::00 10.
TIMINT: MOV DPRI.  PSw
JSR PC. CNTLC
CKSWR
MOV S, INTREG
, MOV #1IMTAT RD
18: P #TIMENT,RO
8EQ 6%
2%: CLR FLAG.2
CLR aCsR
MOV MBITS+BIT3,3CSR
MOV (RO)+,  GOOD
MoV GOOD, ARG
MOV #5, TIMES
JSR PC, INTRTN
TST FLAG.2
8EQ 5%
CLR FLAG.2
8IC #40000, GOOD
MOV GOOD, ~ GOOD1
SuUB BAD, GOO0D1
(MP Goop1, M
BLE 18
MOV ACSR,  BADA
ERROR+1
BR 1%
1 ¥ MOV aCSR,  BADA
ERROR+27
BR 13
6%: BI( #40000, aIRG4
CLR INTREG
CLR a(SR
JSR PC, CNTLC
(KSWR
JMP TIMENT +2
TIMTAY: 47777
40700
46003
40200
45065
40100
TIMENT: 00000
JSR PC, GE TRDY
*TEST I TEST HOLD BIT SET/RESET IN TIME
TST? SCOPE
MOV #10.,STIMES
JSR PC, CNTLC

SEG 0029
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CZKWLA.P1Y 13-MAR-B80 07:39 17 TEST HOLD BIT SET/RESET IN TIME SEQ 0030
006026 1064407 (K SWR

737 006026 012777 000001 016026 MOV #3170, a(SR s:SET HOLD BIT IN (SR
758 006034 004737 016226 JSR PC, WAIT1 ;WAIT FOR HOLD BIT TO RESEY
739 006040 032777 000001 016014 817 MIT0, a(SR ;. 1S HOLD BIT RESET?
760 006046 001404 BEQ 1$ JsYES:BR
761 006050 017737 016006 001122 MOV a(SR, BADA s STATUS OF (SR
7642 006056 104032 ERROR+32 +oHOLD BIT FAIL TO RESET
763 006060 012777 Q00001 015774 1%: MOV #MIT0, aCSR ;:SET HOLD BIT AGAIN
764 006066 005077 015770 CLR a(SR ;cFORCE TO RESET
745 006072 004737 016226 JSR PC, WAITY JIWALIT
746 006076 032777 000001 015756 BIT #MIT0, aCSR ;.18 HOLD BIT RESET?
747 006104 001404 BEQ 2% ;JYES:BR
748 006106 017737 015750 001122 MOV a(SR, BADA ;:STATUS OF (SR
749 006114 104032 ERROR+32 ;oHOLD BIT FAIL TO RESET WHEN FORCED TO RESET.
750 006116 004737 016106 s ¥ JSR PC, CNTLC D2
751 006122 104407 {KSWR
752
753
754
755
786
757
;gg ;READ SECOND HERE
760 E;tt*ttt*ttttttt***ttttttt*ttttttttttt!ttttittitttttttttkt*tﬁttit
(3) *TEST 10 TEST SECOND VALUE IS CHANGING
(3 PR AR AR A AT A A AR R AR A AN AN AR A RAN AR R AR AR KRNI ANRARNRRAR AR
(2) 006124 000004 TST10: SCOPE
(1) 006126 012737 000001 001172 MOV #1,.STIMES ;:D0 1 ITERATION
761 006134 004737 016404 JSR PC, GET2 ::SET NEW YEAR,MONTH,DAY,HOUR ,MIN
762 006140 017701 015724 MOV aRG4, R1 ::READ SECOND
763 006144 027701 015720 1%: cMP aRG4, R1 . ;DOES SECOND VALUE CHANGES?
764 006150 001775 BEQ 1% ; :NO:BR
765 Q06152 027701 015712 (MP aRG4, R1 ;s CHECK AGAIN
766 006156 001772 BEQ 1% ;.60 BACK
767 006160 2%:
768
769
/70
;;} sTHIS ROUTINE CHECK HOLD BIT IN (SR
773 E:tttt**tttlttttt*ttiltttttlttttttntttttttttttttittttttttttlttﬁtt
(%) JxTEST 11 TEST HOLD BIT IN CSR HOLDS TIME WHILE SET
(3 PR RN A AR A A RN AR AN AN AN AR AN AR RARAA RN E RN AN
(2) 006160 TST11: SCOPE
;}z 006162 012737 000012 001172 MOV 210.,STIMES ;:D0 10, ITERATIONS
275 006170 005077 015666 HOLTST: CLR aCSR ;;CLEAR (SR
776 006174 012777 Q47777 015666 MOV #67777, IRGL ;:SET TIME INTERVAL
727 006202 012777 000001 015652 MOV #MITO, &CSR :;SET HOLD BIT
778 006210 017704 015654 MOV aRG4 R4 ;READ SECOND VALUE
779 006214 032777 000001 015640 1$: BIT #IT0, acsr 1S HOLD BIT SET?
780 006222 001414 8EQ JBRANCH IF HOLD BIT IS RESET
781 006224 027704 015640 0, o aRG4, R4 ;:DID SECOND VALUE CHANGED?
782 006230 001771 BEQ 1% . :NO:BR
783 006232 032777 000001 015622 BIT #MIT0, (SR ;.18 HOLD BIT RESET?
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FIKWA P 13-MAR-BO 07:39 11 TEST HOLD BIT IN CSR HOLDS TIME WHILE SET SEQ 0031
784 006240 001405 REQ 28 - :YES:BR
785 006242 004737 016522 JSR pC, GETTIM “READ ALL PRESENT VALUE
786 006246 104031 ERROR+31 : JERROR:HOLD BIT FAIL TO RESET
787 006250 000137 006774 JmP 108 TIEXIT
788 006256 004737 016522 ’%: JSR PC., GETTIM ;sREAD CURRENT VALUE OF SECOND
789 006260 062704 000002 ADD »2. R4 ;;EXPECTED VALUE OF SECOND AFTER
790 *IHOLD BIT RESET
791 006264 010437 001124 MOV R, GOOD ::EXPECTED VALUE IN GOOD
792 006270 013737 016550 001126 MOV SECOND, BAD ::ACTUAL VALUE
793 006276 023727 001124 000074 CMP GOOD, ~ #74 ;;EXPECTED VALUE MORE THAN OR EQUALS 60.°
(1) 006304 002403 BLT 643 ;:NO:8R
(1) 006306 162737 000074 001124 SUB #74,  GOOD :EXPECTED SECOND CAN'T BE MORE THAN 59
(1) 006314 023737 001124 001126 64%: P GOOD.,  BAD : :EXPECTED=ACTUAL?
794 006322 001403 BEQ 3 :;YES THEY ARE EQUAL ,BRANCH
795 006326 104001 ERROR+ 1 ::READ VALUE OF SECOND NOT MATCH
794 S:WITH EXPECTED VALUE.
7 7 006326 000137 006774 JMP 108 DI JUMP
798 006332 012777 000011 015522 3$%: MOV #BITO+BIT3,aCSR ::SET HOLD BIT AGAIN
799 006340 017700 015524 MOV aRG4, RO ::READ TIME INTERVAL VALUE
B00 006344 027700 015520 4% : ™ aRG4., RO ::ARE THEY EQUAL?
801 006350 001413 BEQ 5% $IYES:BR
802 006352 010037 001124 MOV RO, GOOD :;EXPECTED VALUE
803 006356 017737 015506 001126 MOV aRG4, BAD :READ VALUE OF TIME INIERVAL
804 006364 017737 015472 001122 MOV aCSR, BADA “SREAD STATUS OF CSR
805 006372 104001 ERROR+1 :JEXPECTED VALUE NOT MATCH WITH ACTUAL VALUE
806 006374 000137 006774 JMP 108 CEXIT
807 006400 032777 040000 015454 5$: BIT #IT14, aCSR SIS BIT16 SET IN CSR
808 006406 001756 BEQ 4$ :NO:BR
809 006410 005077 015446 68 : CLR aCSR 2:CLR CSR
810 006414 012777 000001 015440 MOV #BITO, aCSR <:SET HOLD BIT
811 006422 013737 001126 001124 MOV BAD,  GOOD “:GET PREVIOUS SECOND VALUE
812 006430 017737 015434 001126 MOY aRG4,  BAD : :READ CURRENT SECOND
813 Q06436 023727 001124 000074 P GOOD,  #74 ;;EXPECTED VALUE MORE THAN OR EQUALS 60.°7
(1) 006444 002403 BLT 65% :INO:BR
(1) 006446 162737 000074 001124 SUB #74,  GOOD ::EXPECTED SECOND CAN'T BE MORE THAN 59
(1) 006456 023737 001124 001126 658%: c™P GOOD,  BAD : ;EXPECTED=ACTUAL?
814 006462 001406 BEQ 7 1 :YES:BR
B1S 006464 017737 015372 001122 MOV 8CSR, BADA :IREAD CURRENT STATUS OF (SR
816 006472 104001 ERROR+1 ::PREVIOUS SECOND NOT MATCH WITH
817 : ;CURRENT SECOND WHILE HOLD BIT
818 ;sWAS SET
B19 006474 000137 006774 JmP 108 S2EXIT
820 006500 005077 015356 7% CLR aCSR ::FORCE HOLD BIT TO RESET
821 006504 004737 016152 JSR PC, DELAY SWAIT FOR 10MSEC
822 006510 013737 001126 001124 MOV BAD,  GOOD S IREAD PREVIOUS SEC
823 006516 017737 015346 001126 MOV @RG4, BAD : CURRENT SECOND
824 oocsga 023727 001124 000074 cMP GOOD.  #74 ::EXPECTED VALUE MORE THAN OR EQUALS 60.7?
(1) 006532 002403 BLT 663 ::NO:BR
(1) 006534 162737 000074 001124 sUB #74,  GOOD TIEXPECTED SECOND CAN'T BE MORE THAN 59
(1) 006542 023737 001124 001126 66$: P GOOD, BAD : CEXPECTED=ACTUAL?
825 006550 001406 BEQ 8% ;:BR IF EQUAL
826 006552 017737 015304 001122 MOV a(SR, BADA :READ CURRENT STATUS OF CSR
827 006560 104001 ERROR+1 S:ACTUAL VALUE NOT MATCH WITH EXPECTED.
828 006562 000137 006774 IMP 108 TIEXIT
829 006566 012777 000001 015266 8$: MOV #BIT0, acsR 2:SET HOLD BIT NOW
830 006574 012737 043720 016224 MOV #3720, TONT S:TIME INTERVAL VALUE tOR 1 SECOND
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MACYTT 30A(1052) 13-MAR-80 07: 40 PAGE 1-24
P11 13-MAR=-80 07:39 TEST HOLD BIT IN (SR HOLDS TIME WHILE SET
006602 004737 016204 JSR PC, WALT?2 J:WAIT FOR A SECOND
006606 005077 015250 {LR aCSR ;:FORCE HOLD BIT TO CLEAR
006612 004737 016152 JSR PC. DELAY JIWAIT FOR TOMSEC
006616 013737 001126 001124 MOV BAD, GOOD ;:READ PREVIOUS SECOND
006624 005237 001124 INC GOOD s CURRENT VALUE SHOULD BE ONE MORE
. THAN PREVIOUS VALUE
006630 017737 015234 001126 MOV aRG4, BAD ; READ SECOND
006636 023727 001124 000074 o, o GOOD, N4 J;EXPECTED VALUE MORE THAN OR EQUALS 60.”
0066464 002403 8LT 67% > NO:BR
006646 162737 000074 001124 SUB #74, GOCD s;EXPECTED SECOND CAN'T BE MORE THAN 59
006654 023737 001124 001126 67%: ™ GOOD, BAD JcEXPECTED=ACTUAL?
006662 001406 8EQ 2 3 :2YES:BR
006664 017737 015172 001122 MOV aCSR, BADA ::STATUS OF CSR
006672 104001 ERROR+1
006674 000137 006774 JMP 108 JJEXIT
006700 005077 015156 9%: CLR aCSR ;:CLEAR BIT14 IN CSR
006704 012737 043720 016224 MOV #463720, TCNT ;:TIME INTERVAL VALUE FOR A SEC
006712 004737 016204 JSR PC. WAIT2 J:WAIT FOR A SECOND
006716 013737 001126 001124 MOy BAD, GO0D 2 sPREVIOUS SECOND
006726 017737 015140 001126 MOV aRG4, BAD ;;CURRENT SECOND
006732 005237 001124 INC 600D scEXPECTED VALUE AFTER ONE SECOND
006736 023727 001124 000074 cMP GOOD, n74 ;;EXPECTED VALUE MORE THAN OR EQUALS 60.?
006744 002403 BLT 683 ; 2NO:BR
006746 162737 000074 001124 SUB 874, GOOD JoEXPECTED SECOND CAN'T BE MORE THAN 59
006754 023737 001124 001126 68%: o o GOOD, BAD s cEXPECTED-ACTUAL?
006762 Q01404 BEQ 108 ;2YES:BR
006764 017737 015072 001122 MOV a(SR, BADA 2 sREAD CSR
006772 104001 ERROR+1 22
006774 004737 016106 10%: JSR PC. CNTLC
LSBTTL CHECK DISPLAY ON THE CLOCK
*t***tt**i**tﬁ.‘"t""ﬂ‘tﬁ""ﬁ*t*‘ﬁt'*l*"*ttﬁi**ﬁi".*i."‘*'ﬁ*.
SRTEST 12 TEST DIGITS IN DISPLAY WORKS 0.K.
**."*"t*l***‘ﬁ*ﬁ‘.Q*."t't**'.**f't“***.*‘*..**ﬁ'.’**ﬁtﬁ**i.i*.i't
007000 000004 TST12 SCOPE
007002 012737 000001 001172 MOV #1,8TIMES :2D0 1 ITERATION
007010 004737 016106 DISP: JSR . CNTLC
007014 104407 CKSWR
007016 005037 024152 CLR DHOUR INITIALIZE HOUR+MIN
007022 012777 100000 015032 DISPLY: MOV #1715, aCSR SSET TIME
007030 012777 000401 015026 MOV #6401, aRG0D ..SET MONTH+DAY
007036 004737 017000 JSR PC, RDYBIT ;CHECK FOR READY BIT SET
007042 005737 024210 TST FLAG.1 :IS FLAG SET?
007046 001407 BEQ 1 ;;BRANCH IF READY BIT IS SET
007050 017737 015006 001122 MOV aCSR, BADA ;oSTATUS OF (SR
007056 104002 ERROR+?2 J:READY BIT DIDN'T SET
007060 004737 016324 JSR PC, GETRDY ;:GET READY BIT SEY
007064 000756 BR DISPLY
7066 012777 014766 1%: MOV #IT1S5, (SR ;:SET HOUR + MIN
Q07074 Q13777 024152 014764 MOV DHOUR, a&RGZ ;:SET HOURMIN
007102 004737 017000 JSR PC, RDYBIT ;CHECK FOR READY BJT SET
007106 008737 024210 TST FLAG.1 ;1S FLAG SET?
007112 001407 8EQ 2% . :BRANCH IF READY BIT SE.
007114 017737 (14742 001122 MOV a( SR, BADA ;READ STATUS OF (SR
007122 104002 ERROR+Z ;READY BIT NOT SET

SEG 0037




MATN, MACYTT 30A(1052)
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875 007124 004737 016324
876 007130 000727

877 007132 012737 000001 016104
878 00714C 004737 016032

879

880

881 007144 005237 024152
882 007150 122737 000073 024152

884 007160 (62737 000377 024152
885 007166 022737 013473 024152

887 007176 004737 016106
00000

B892 007212 000137 007216

00 007216

007216 000004
007220 012737 000012 003172
007226 004737 016106

024106 177776

007242 012700 007524
007246 022700 007556

000137 007560
007260 005077 014576
012037 001124

040000

88888855058
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007276 013777 001124 014560
017000

007310 88?73? 024210

012737 077777 024052
007324 004737 017206
777 100000 014524
737 024210

17737 01.510 001122
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TEST DIGITS IN DISPLAY WORKS 0.K.

1§-HAR -80 07: 402 PAGE 1-25

JSR PC, GETRDY
BR DISP
2%: MOV ", CONT3

JSR PC. WAlT

INC DHOUR
CMPS  #73.DHOUR
BGE DISPLY

ADD #377.  DHOUR
P #13473. OHOUR
BGE DISPLY

JSR PC, CNTLC
RESET

NOP

NOP

NOP

MP TABDRY

J2GET READY BIT SET

;sWAIT FOR SECOND
..HAIT FOR _SOME TIME TO
SEE DIGITS IN DISPLY

- CHANGE S

INCRSHENT MINUTES
;IS MINUTES=59
::BRANCH IF NOT
;- INCREMENT DHOUR
3:IS 1T 23HOUR-S59MIN
. «BRANCH

;THIS IS TABLE DRIVEN ROUTINE,IT TESTS INVALID VALUE OF MONTH+DAY

-
4
.

t!’*.tt!ﬁ'ﬁﬁttﬁtttt*ttttttttt*tl’it*t*i*tt**ﬁttttt&iﬁtttttt*tttttt

TEST CHECKS FOR VALID/INVALID VALUES OF YEAR

AR A A A AR R R A RN AN AT A AN AR A AN A RN NN RN R AR AR AN

TABDRV:
*TEST 13
TSY13 SCOPE
MOV #10, ,$TIMES ;:D0 10.
1%: JSR PC, CNTLC
MOV DPRI, PSW
CKSWR
MOV #TABLET RO
i ¥ (MP #TABENT RO
BGT 223

22%: CLR a(SR
MOV (RO)+, GOOD
MOV #B]T14,8CSR

MoV GOOD,  aRGO

JSR PC, RDYBIT
TST FLAG.1

BEQ 3%

MOV 877777 ,COUNTR
JSR PC, oMY
817 #BIT15 (SR
BEQ =12

TS7 FLAG.1

BEQ 33

MOV a(SR, BADA
ERROR+1?

BR 2%

ITERATIONS
;1S IT CONTROL C?

2 :SOF TWARE SWITCH SELECTED?
;;POINTER TO THE TABLE1

;1S IT END OF TABLE1
;sBRANCH IF NOT

;2EXIT ON END OF TABLE1
;:CLEAR CSR

;;YEAR VALUE IN GOOD

;2SET (SY) BIT IN CSR TO WRITE A
J:A YEAR VALUE

JsYEAR IN DEVICE REG

;CHECK FOR READY BIT SET

;1S FLAG SET?

;;BRANCH IF READY BIT IS SET
;:DELAY LOOP SETUP

;:DEAD MAN TIMER ROUTINE
;215 DE BIT SET

::TRY AGAIN

;1S ERROR OCCURED?

::BRANCH [F NO ERROR

::READ CURRENT STATUS OF (SR
;2(DE) BIT FAIL TO SET IN (SR
;:TRY NEXT VALUE
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007360
007366
007374
0074602
0074610
007412
007420
007422

007424
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012777
017737
012737
025737
001716
017737
104001
000711

012737

J‘E;b()tnb
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]88

olalelelelealalalealelse
b P\ b e d b e D mod md d b oD

000004
014472
000000
001126
014444

077777
017206
100000
024210
014402
000004
014364
001124
014344

000010

016106

017000
024210

014474
001126
001124
001124

001122

024052
014416

001122

016366
001126
001126

001122

001172

13-MAR-80 07:40_ PAGE 1-26
1 TEST (HECKS FOR VALID/INVALID VALUES OF YEAR

113

33%: MOV
MOV
MOV
(0, o
8EQ
MOV
ERROR+1
B8R

3%
MOV
JSR
817
BEQ
TST
BEQ

MOV
ERROR+11
BR

A ¥ MOV
MOV
",
BEQ
MOV
ERROR+1

TABLEY: 17073

17077

20000
17075
TABENT: 00000

I

MmIT2, a(SR
aRGO, BAD
#0, GOOD
BAD, GOOD
28

a(SR, BADA
2%
#77777,COUNTR
PC, DMY
M]T15,aCSR
.~12

FLAG. |

43

a(SR, BADA
2%

#iT2, aCSR
RGO,  BAD
GOOD, BAD
2%

a(SR, BADA
2%

3

:sREAD YEAR VALUE

sACTUAL READ YEAR VALUE

s +EXPECTED VALUE

s cBECAUSE INVALID YEAR VALUS

2:G0 GET ANOTHER VALUE

;;READ (SR

JoYEAR VALUE DIDN'T MATCH WITH EXPECTED
;s TRY NEXT VALUE

;;DELAY LOOP SETUP

. :DEAD MAN TIMER ROUTINE
;oIS DE BIT SET

;2 TRY AGAIN

;:1S ERROR ?

;:BRANCH IF NOT

;:GET (SR STATUS

;s (DE)BIT FAIL TO SET

;sGET NEXT VALUE

;JREAD YEAR

;sACTUAL READ VALUE

J;ARE THEY EQUAL?

;:G0 GET MORE

:sREAD STATUS OF CSR

;sREAD YEAR VALUE NOT MATCH WITH EXPECTED
;G0 CHECK FOR END OF TABLE

e A AR AR AR AR A AR RN AN RN T AR AR AR A A AN AN AN AN R ARSI AN RN IR ARNANS

TEST  VALID & INVALID VALUES OF MONTH+DAY

RNk Ak RN AEANA N A AANAR AN ANARNARER AR P AARAAANAAAA R AR AN N AN NN

J*TEST 14

TST14: SCOPE
MOV

TABDRZ:
NOP
JSR
CKSWR
JSR
1ST
8EQ

#10,STIMES

PC. CNTLC

PC. RDYBIY

FLAG.1
13

;:D0 10 ITERATIONS

;215 1T CONTROL C?

;CHECK FOR READY BIT SET
;IS FLAG SET?
;:BRANCH [f READY BIT SET

SEQ 0034
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“IKWL AP 13-MAR~80 07: TEST VALID & INVALID VALUES OF MONTH+DAY SEQ 0035

970 007612 017737 014244 001122 MOV @aCSR, BADA :; CURRENT CSR

977 007620 104002 ERROR+2 s ;READY BIT FAIL TO SET

972 007622 004737 0Q1€324 JSR PC. GETRDY ;;GET READY BIT SET

973 007626 012700 010042 1$: MOV #TABLE? RO S:POINTER TO THE TABLE?

974 007632 022700 010146 2s: cMP #TABEN?2 RO *:IS END OF TABEN?

975 007636 003002 8GT 22% ::BRANCH IF NOT

976 007640 000137 010150 P TABEN2+2 SIEXIT

977 007644 012037 001124 22%: MOV (RO)+, GOOD ; ;MONTH+DAY VALUE FROM TABLE2

978 007650 005077 014206 CLR aCSR ::CLEAR (SR

979 007654 012777 100000 014200 MOV #BIT15,aCSR ::SET BIT #15 IN (SR TO WRITE MONTH+DAY

980 007662 013777 001124 014174 MOV GOOD, ~ @RGO : JMONTH+DAY IN DEV REGISTER

981 007670 012737 077777 024052 MOV A77777, COUNTR ,,INITIAL]ZE COUNTER

982 007676 004737 017206 3¢ JSR PC, DMT ;WAIT LOOP

983 007702 022777 100200 014152 cMP MIT15+BIT7.aCSR ::1S RDY & ERROR FLAG SET

984 007710 001372 BNE 3$ :;BRANCH BACK IF NOT

985 007712 017737 014152 024144 MOV aRG4,  SEC : :READ SECOND

986 007720 012737 000001 016104 MOV ”n, CONT3 :;WAIT FOR 1 SECOND

987 007726 004737 016032 JSR PC. WAIT ;:WAIT FOR COUPLE OF SECOND

988 007732 027737 014132 024144 M aRG4,  SEC ;;READ SEC AGAIN TO SEE ANY CHANGE

989 007740 001407 BEQ 48 ; :BRANCH IF CLOCK IS STOPPED

990 007742 104012 ERROR+12 :;CLOCK WAS NOT SUPPOSED TO BE RUNNING

991 007744 005737 024210 4%: TST FLAG. 1 <:IS ERROR FLAG SET

992 007750 001416 8EQ 5 = :BRANCH IF NO ERROR

993 007752 017737 014106 001126 MOV 8RGO, BAD ; sACTUAL VALUE READ

994, 007760 012037 001124 MOV (RO) ¢+, GOOD ::EXPECTED VALUE

995 007764 023737 001124 001126 M GUOD,  BAD ;;ARE THEY EQUAL?

996 007772 001717 BEQ 2s ;:YES, GO GET MORE VALUE

997 007774 017737 014062 001122 MOV aCSR,  BADA ::GET STATUS OF CSR

998 010002 104001 ERROR+1 cJREAD MONTH+DAY NOT MAT(CH
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1000
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288
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010014
010020
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A
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00071;

017737 014052 001126 S$:
012037 001124

02 73¥ 001124 001126
01773? 014026 001122

006436 TABLEZ:

2
TEST

K 3

VALID & INVALID VALUES OF MONTH+DAY

2%
aRGO,
(RO) +,
GOOD,
2%
alSR,

2%

BAD
GOOD
BAD

BADA

;:G0 GET NEXT VA_UE
.cACTUAL VALUE READ

S EXPECTED VALUE IN GOOD
;JsARE THEY EQUAL

:;BRANCH IF YES

;.GET STATUS OF (SR

JJEXPCT MONTH+DAY NOT MATCH

SEQ 0036
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: 39 T14

001122

013636
013634

Lt 3
TEST  VALID & INVALID VALUES OF MONTH+DAY

6024
6024
TABENZ: 0000
:THIS ROUTINE CHECKS VALID AND INVALID HOUR+MIN.

;IF HOUR+MIN ARE INVALID IT WRITES ANOTHER VALUE OF HOUR+MIN UNTIL
; CORRECT VALUE OF HOUR+MINUTE IS WRITTEN. ONCE CORRECT VALUE IS

: WRITTEN YOU CAN'T WRITE ANOTHER VALUE OF HOUR+MIN WITHOUT WRITING

. VALID VALUE IN MONTH AND DAY REGISTER

TABDR3:
JSR PC, CNTLC -

CKSWR
JSR PC, RDYBIT ;CHECK FOR READY BIT SET
TST FLAG.1 ;IS FLAG SET?
BEQ 11% ;;BRANCH [F RDYBIT SET
MOV a(SR, BADA ;.GET STATUS OF CSR
ERROR+?2 ;RDYBIT FAIL TO SET
JSR PC, GETRDY :.GET READY BIT SET
118: MOV #TABLE3 RO ;;POINTER TO THE TABLE
18: P #TABEN3 RO ;-1S IT END OF TABLE

BGT g 3 ;2BRANCH JF NOT END OF TABLE
2 2SET HOUR+MIN
;:LAST VALUE OF HOUR+MIN BEFORE

MOV #MBIT15,aCSR
MOV #000000, 3RG2

JSR PC. RDYBIT

SsEXIT

:CHECK FOR READY BIT SET

SEQ 0037
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000074
002077
002000

006024
006024

006436
006436

000020
000020

024210
013612

016324
010520
001124
013566
100000
001124
077777
017206
100200

024210

013522
001124
001124

013474

001124
013462
001124

100000
002004
017000
024210

013412

001122

013560
013556
024052

013532

061126
001126
001122

001126
001126

013436
013432

001122

13-MAR-80 07:4?4 PAGE

T

12%:
23:

22%:

3s:

4%:
TABLE3:

3-1
TEST

BEQ
MOV
MOV
tMP
BEQ
MOV
ERROR+1

02077
02000

06024
06024

06436
06436

00020
00020

3

FLAG.1

12%

a(SR. BADA
2C, GETRDY
TABEN3+2
(RO)+. GOOD
aCSR
#81T15.3CSR
GOOD aRG?
#77777. COUNTR
PC. DMT
#8IT15+BIT7.aCSR
22%

FLAG. 1

3

aRG2, BAD
(RO)+, GOOD
g;goo. BAD
3CSR,  BADA
1%

(RO)+, GOOD
aRG2, BAD
GOOD. BAD
48
#MIT15,aCSR
#2004, aRGO
PC. RDYBIT
FLAG. 1

1$

aCSR, BADA
1%

VALID & INVALID VALUES OF MONTH+DAY

;IS FLAG SET?

s ;BRANCH ]IF RDYBIT IS SET
;;GET STATUS OF CSR

;sREADY BIT NOT SETY

;:GET READY BIT SET

;:JUMP TO END THIS ROUTINE
J JHOUR+MIN IN GOOD

;;CLEAR CSR

;SET BIT IN CSR TO WRITE HOUR+MIN
. sHOUR+MIN [N RGZ

2 sSETUP COUNTER

;2G0 TO DEAD MAN TIMER

;:1S (DE) AND (RDY) BIT SET?
; ;BRANCH BACK JF NOT

2:1S ERROR FLAG SET

. sBRANCH IF NO ERROR
;;READ HOUR#MIN

JsEXPECTED VALUE IN GOOD
;;ARE THEY EQUAL?

;sGET NEXT VALUE

;.GET STATUS OF CSR

JsREAD HOUR+MIN NOT MATCH
;s TRY NEXT

;sEXPECTED VALUE IN GOOD

5 sACTUAL VALUE READ IN BAD
;2ARE THEY EQUAL?

;:BRANCH IF NO

;:TO WRITE MONTH+DAY

; sMONTH+DAY VALUE [N RGO
;CHECK FOR READY BIT SET
;IS FLAG SET?

;sGET NEXT VALUE

;IGET STATUS OF CSR
ssEXPECTED NOT MATCH WITH ACTUAL
;.60 CHECK FOR END OF TABLE
- =24 ,MIN=59

;JEXPECTED HOUR=00,MIN=59

; sHOUR=25 ,MIN=0
;;EXPECTED HOUR=0,MIN=0

2 sHOUR=0 ,MIN=60
; :EXPECTED HOUR=0,MIN=0
; JHOUR=4 MIN=63
JJEXPECTED HOUR=4 ,MIN=0

; HOUR=12 MIN=20
: JEXPECTED HOUR=12,MIN=20

2 sHOUR=13 _MIN=30
; ;EXPECTED HOURMIN (13,30)

HH =0, MIN=16
s JEXPECTED HOUR=0,MIN=16

SEQ 0038
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CIKWLA . P11 1 HA TEST  VALID & INVALID VALUES OF MONTH+DAY SEQ 0039
1120 010512 006007 6007 : sHOUR=12 ,MIN=7
1121 010514 006007 6007 ; JEXPECTED HOUR=12,MIN=7
}}gg 010516 000000 TABEN3: 00000
1124
1125 sTHIS ROUTINE WRITES VALUES IN DEV REGISTER RANDOMLY
1126 ;THAT 1S INSTEAD OF WRITING IN MONTH+DAY REGISTER
1127 ;WRITE IN HOUR+MIN REGISTER & INSTEAD OF WRITING IN
1128 SHOUR+MIN REG,WRITE IN SECOND REGISTER
1 129 AR A A AR A A A A AT AN A A A A A AR RN AR RN TR AN R A AR ANANRNRNR
(%) S*TEST 15 TEST RANDOMLY WRITE VALUE IN DEVICE REGISTERS
(3) e AR A AR AR AR A AR AR AR AR AR AN AN A RARAN AR AR AR R A AR AR RN R
(2) 010520 000004 TST15: SCOPE
(1) 010522 012737 000012 001172 MOV #10. STIMES ;:D0 10. ITERATIONS
1130 010530 004737 016106 RANDOM: JSR PC, CNTLC
1131 010534 104407 CKSWR
1132 010536 005077 013320 CLR aCSR ;. CLEAR CSR
%%gz 010542 012777 100000 013312 MOV #BIT15,3CSR ::35L7315A$15 IN CSR TO WRITE
e +
1135 010550 012777 005005 013310 MOV #5005, aRG2 ; sHOUR+MIN REGISTER
1136 010556 004737 017000 JSR PC, RDYBIT ;;WAIT FOR READY BIT SET
1137 010562 017737 013302 024144 MOV aRG4,  SEC ;sREAD PRESENT SECOND VALUE
1138 010570 012737 000002 016104 MOV we, CONT3 ;cWAIT FOR A SECOND
1139 010576 004737 016032 JSR PC, WAIT ;;WAIT FOR 2 SECOND
1140 010602 027737 013262 024144 cMP aRG4,  SEC s cARE THEY EQUAL?
1141 010610 001001 BNE 1%
1142 010612 104012 ERROR+12 s CLOCK WAS SUPPOSE TO BE RUNNING
1143 010614 005737 024210 1%: TST FLAG. :;1S ERROR FLAG SET?
1144 010620 001004 BNE 118
1145 010622 017737 013234 001122 MOV aCSR, BADA
1146 010630 104025 ERROR+25 ;;RDY BIT WAS NOT SUPPOSE TO BE SET
1147 010632 012777 004010 013230 11s: MOV #4010, aRG4 ;;WRITE HOUR+MIN VALUE IN SEC REG
1148 010640 004737 017000 JSR PC, RDYBIT ;CHECK FOR READY BIT SET
(1) 010644 005737 024210 TST FLAG.1 ;1S FLAG SET?
1149 010650 001404 BEQ 2$
1150 010652 017737 013204 001122 MOV a(SR, BADA ‘e
1151 010660 104002 ERROR+2 :;ERROR AS FLAG DIDN'T SET
1152 010662 012777 100000 013172 2%: MOV #8IT15,3CSR ;;WRITE MONTH+DAY
1153 010670 012777 006004 013166 MOV #6004, @RGO ;.BUT WRITE IN RGO(MONTH+DAY)REGISTER
1156 010676 004737 017000 JSR PC, ROYBIT ;CHECK FOR READY BIT SET
(1) 010702 005737 024210 TST FLAG.1 ;1S FLAG SET?
1155 010706 Q17737 013156 024144 MOV aRG4,  SEC ; cREAD SECOND VALUE
1156 010714 012737 000002 016104 MOV "2, CONT3 ;;WAIT FOR SEC
1157 010722 004737 016032 JSR PC, WALT ;;WAIT FOR 1 SECOND
1158 010726 027737 013136 024144 WP aRG4,  SEC ;;ARE THEY EQUAL?
1159 010734 001401 8EQ 3s
1160 010736 104012 ERROR+12 ;2CLOCK WAS NOT SUPPOSE TO BE RUNNING
1161 010740 0127727 100000 013114 3$: MOV #BIT15, aCSR ;.SET BIT TO WRITE HOURMIN
116% 010746 012777 006004 013112 MOV #6004, aIRG2 ;;NOW WRITE IN VALID REGISTER
1163 010754 (004737 017000 JSR PC, RDYBIT ;CHECK FOR READY BIT SET
(1) Q10760 005737 024210 TST FLAG.1 ;1S FLAG SET?
1164 Q10764 017737 013100 024144 MOV aRG4,  SEC ; ;READ SECOND
1165 0107272 012737 000002 016104 MOV 2, CONT3 soWAIT FOR SEC
1166 011000 004737 016032 JSR P(. WAIT ;;WAIT FOR 1 SEC
1167 011006 027737 013060 024144 P akGs,  SEC ;:ARE THEY EQUAL?
1168 011012 001007 BNE 43 s:YES, MEANS CLOCK RUNNING
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CZKWLA P11 TEST RANDOMLY WRITE VALUE IN DEVICE REGISTERS SEQ 0040
1169 011014 104012 ERROR+12 ::ERROR CLOCK WAS SUPPOSE TO BE RUNNING
1170 011016 005737 0246210 4$: ST FLAG.1
1171 011022 001406 ) BEC  5S$
1172 011024 017737 013032 001122 MOV 3(SR. BADA
1173 011032 104002 ERROR+2
1174 011034 004737 016324 JSR PC,  GETRDY
1175 011040 58
} :;!ttttttttt**i*tﬁﬂ*ttttt*'tt*ttt*ttt*it.it‘t**t't‘tt‘itli!tttttt
SATEST 16 TEST ROUTINE TO CHECK CLOCK KEEPS CORRECT TIME

AR A AR AN AR AN AN T AN TR AR AR AR AN AR R AR AR AR A AR AR AR AR AR RN ®

00D Q000 0000 Q0 ~y 2N NN N N SN NN NN WY
m?uw—*govvv‘dm\icrmbww-ﬂ

]
!
L
]
!
1
]
1
g
(2) 011040 000004 7$T16: SCOPE
(1) 011062 012737 000012 001172 MOV #10. ,$TIMES ;:DO 10. ITERATIONS
11 011050 004737 016106 BASIC: JSR rC, CNTLC 23:
1180 011056 104407 CKSWR
11 011056 012700 011220 MOV #BASTAB.RO ;;POINTER TO THE TABLE
1182 011062 022700 011422 1$: P #BASEND RO S:IS IT END OF TABLE?
11 011066 003002 BGT 2% ;:BRANCH IF NOT END OF TABLE
1184 011070 000137 011424 P BASEND+2 SIEXIT
11 011074 005077 012762 2%: {LR a(SR ;:CLEAR (SR
1186 011100 012002 MOV (RO)+, R2 ::MASK FOR CSR
1187 011102 012004 MOV (RO)+. R4 ::ADDRESS OF CSR
1188 011104 010274 000000 MOV R2, a(R4) ::MASK IN CSR
1189 011110 012002 MOV (RO)+. R2 ::VALUE TO BE SET IN DEV REG
1190 011112 012004 MOV (RO)+, R4 : :ADDRESS Of DEV REG
1191 0111]4 010274 000000 MOV RZ. a(R4) ;:VALUE IN DEV REG
1192 011120 004737 017000 JSR PC, RDYBIT sCHECK FOR READY BIT SET
(1) 011124 005737 024210 ST FLAG.1 ;1S FLAG SET?
1193 011130 001403 BEQ 12% ::BRANCH IF SET
1194 011132 104002 ERROR+2 ;2RDYBIT FAIL TO SET
1195 01112% 004737 016324 JSR PC, GETRDY ::GO GET READY BIT
1196 011140 022027 177777 128 cMP (RO)+, #-1 ::1S IT END OF SUBSET?
%}gg 011144 0071346 BNE 18 :;GET NEXT VALUE FROM TABLE
1199 011146 005077 012710 38: CLR aCSR ::CLEAR CSR
1200 011152 012002 MOV (RO)+, R2 ::MASK TO READ DEV REG
1201 011154 012004 MOV (RO)+. R& : :ADDRESS OF CSR
1m§onweowwaowmo MOV R2 a(R4) *:SET BIT IN CSR TO READ
1203 011162 012037 001124 MOV RO+, GOOD :;EXPECTED VALUE IN GOOD
1204 011166 012004 MOV (80>+. R4 ::ADDRESS OF DEV REG
1205 011120 017437 000000 001126 MOV alRé&). BAD :;ACTUAL VALUE READ
1206 011176 023737 001124 001126 P GCOD,  BAD *ZEXPECTED=ACTUAL?
1207 011204 001401 BEQ 48 $:BRANCH IF EQUAL
1208 011506 104001 ERROR+1 ¥
1209 011210 022027 177777 48: o (RO)+, #=1 c:IS IT END OF SUBSET?
1210 011214 001354 BNE 3 Z:BRANCH IF NOT
}g}} 011216 000721 B8R 18 ;1S THERE ANY MORE VALUES
113 011220 040000 BASTAB: BIT14 ;:8IT TO SET YEAR VALUE
1216 011222 024062 (SR ::ADDRESS OF (SR
1215 011226 017073 17073 SIYEAR = 1979
1216 011226 024064 RGO ::ADDRESS OF DcVICE REGISTER
;g;g 011230 000000 000000 SINOT END OF SUBSET
119 011232 100000 BIT1S 2:BIT 1O SET MONTH+DAY
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CIKWL AP 3-MAR-80 07 TEST ROUTINE TO CHECK CLOCK KEEPS CORRECT TIME SEQ 00«11
1220 01123 024062 CSR : :ADDRESS OF CSR 5
1221 011236 006037 6037 *DECEMBER 31
1222 011240 024064 RGO “ADDRESS OF DEV REG
1293 011242 600000 000000 “NOT END OF SUBSET
1235 011264 100000 BIT1S ::BIT TO SET HOURSMIN
1256 011266 024062 CSR " 'ADDRESS OF CSR
1227 011250 006000 6000 *1HOUR=12,MIN=0
1208 011952 024066 RG2 *TADDRESS “OF REGISTER
1988 0N25L 177777 177777 ““END OF SUBSET
1531 011256 000004 BIT2 :;BIT TO READ YEAR VALUE
1232 011260 024062 CSR 'ADDRESS OF CSR
1233 011262 017073 17073 *IEXPECTED YEAR VALUE
123, 011264 024064 RGO TADDRESS OF DEV REG
1235 011266 000000 00000 “INOT END OF SUBSET
1237 011270 000002 81T1 ;;TO READ JULIAN DAY
1238 011272 024062 CSR *ADDRESS OF CSR
1530 011576 002456 2455 1 EXPECTED JULIAN DAY
1260 011276 024064 RGO *ADDRESS OF DEV REG
1267 911300 000003 00000 *INOT END OF SUBSET
1263 011302 000001 BITO :;TO READ HOR*MIN
1244 011304 024062 CSR *ADDRESS OF CSR
1245 011306 006000 6000 P IEXPECTED HOUR+MIN
1246 011310 024066 RG2 'ADDRESS OF DEV REG
1267 011312 177777 177777 *END OF SUBSET
1249 011314 040000 BIT14 -:SET YEAR
1250 011316 024062 CSR ; *ADDRESS OF CSR
1251 011320 017074 17074 * 11980
1252 011322 024064 RGO ' ADDRESS OF DEVICE REG
1253 011324 000000 000000 *INOT END OF SUBSET
1254 011326 100002 BIT15+81T1 “ISET JULIAN DAY
1255 011330 024062 CSR
1256 011332 000001 001 ;s JULIAN DAY (JAN 1)
1957 011334 024064 RGO “*ADDRESS OF DEV REG
1258 01133 000000 00000 *NOT END OF SUBSET
1260 011340 100 BIT1S ::SET HOUR+MIN
1261 011342 024062 CSR
1262 011344 000000 00000 : ;OHOUR, OMIN
1263 011346 024066 Rl ; :ADDRESS OF REG
1264 011350 177777 177777 *“END OF SUBSET
1266 011352 000002 BIT ::READ JULIAN DAY
1267 011354 024062 CSR
1268 011356 000001 T :EXPECTED VALUE
1269 011360 024064 RGO *ADDRESS OF DEV REG
1270 011362 000000 00000 *NOT END OF SUBSET
1272 011364 BITO : :READ MONTH#DAY
1273 01136 024062 CSR
1274 011370 000401 401 SiJAN T 3
1575 011372 024064 RGO “ADDRESS OF DEV REG
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MACYTT 30A(1052) 13;HAR-80 07:??6 PAGE 3-S5 |

P11 13-MAR-B0 07:3 TEST ROUTINE TO CHECK CLOCK KEEPS CORRECT TIME SEQ 0062|

011374 000000 00G00 s.NOT END OF SUBSET

011376 000001 BITO s sREAD HOUR+MIN i

011400 024062 CSR

011402 000000 00000 J2EXPECTED HOUR+MIN

011404 024066 RG2 ::

011406 000000 00000 :sNOT END OF SUBSET

011610 000001 8170 ;sREAD SECOND

011412 024062 CSR ;:;ADD OF (SR

011416 000000 00000 s cEXPCTED SECOND VALUE

011416 024070 RG4S ;sADDRESS OF SECOND REG

011620 177777 177777 P:END OF SUBSET

011422 000000 BASEND : 000000 ;JEND OF TABLE
;THIS ROUTINE CHECKS IF INTERRUPT OCCURS PROPERLY
E;tt*tttt*tktt*tt*ltttii**ttttt*tittttt*tt**tttt*ttt!ittttlliﬁttt
J*«TEST 17 TEST UPDATE INTERRUPT
:;t**ttltttttt*itttti****t*tt*ttt*tﬁ*ttt***t**tit*ttt**&*'*ttt*tﬂ

011424 000004 TST17: SCOPE

011426 012737 000012 001172 MoV #10. ,STIMES ;D0 10. ITERATIONS

011434 013737 024106 177776 TABDRL: MOV DPRI, PSW

01164642 004737 016106 JSR PC, CNTLC 22

0114646 104407 CKSWR

011450 012700 012152 MOV #TABLES RO ;;POINTER TO THE STARTING ADDRESS OF THE TABLES

011454 (022700 012212 1%: cMP #TABENS RO ;IS IT END OF TABENS?

0116460 003002 BGT Pt 3 ;JBRANCH IF NOT

011462 000137 012114 JMP 8s JEXIT

011466 012737 000091 024226 2%: MOV 1, INTREG JoFLAG TO INDICATE UPDATE INTRPT

011474 012037 001124 MOV (RO)+, GOOD ; sUPDATE VALUE

011500 Q05077 012356 CLR aCSR ::CLEAR CSR

011504 005037 024212 CLR FLAG.?2 ::CLEAR FLAG

011510 012777 100100 012344 MOV #MITIS+BIT6,aCSR ;2 INTERRUPT ENABLED

011516 013777 001124 012340 MOV GOOD, aRrGo s ;MONTH+DAY VALUE IN DEV REG

011524 005037 024120 CLR ACSR ;:CLR LOCATION

011530 012737 000005 016030 MOV s, TIMES ;:WAIT FOR APPRO 5 SEC

011536 004737 015726 JSR PC, INTRIN ;:WAIT FOR INTERRUPT

011542 005737 024212 18T FLAG.? ;215 INTERRUPT OCCURED?

011546 001011 BNE 33 ; ;BRANCH ON INTERRUPT

011550 0177237 012306 001122 MOV aCSR, BADA ;:GEY STATUS OF CSR

011556 104014 ERROR+14 s INTERRIPT DIDN’T OCCUR WHILE

;:UPDATING CLOCK WITH INTENABLE

011560 005077 012276 CLR aCSR ::DISABLE INTERRUPT

011564 005720 TS7 (RO) « ;:POP UP PONITR

011566 00013 011454 JMP 1% ;2GET NEXT VALUE

011572 005037 Q24212 3s: (LR FLAG.?2 ;s CLEAR INTERRUPT FLAG

011576 004737 017000 JSR PC, RDYBIT ;CHECK FOR READY BIT SET

011602 005737 Q24210 1SY FLAG. 1 ;IS FLAG SET?

011606 001417 BEQ 1 3 ;;BRANCH IF YES
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“IKWLA P 13-MAR-80 07 TEST UPDATE INTERRUPT SEQ 0043
1327 011610 012037 001124 MOV (RO)+, GOOD J.EXPECTED VALUE IN GOOD
1328 011614 017737 012244 001126 MOV aRG0, 8AD ;sREAD MDNTH+DAY
1329 011622 023737 001124 001126 0, GOOD, BAD JsARE THEY EQUAL?
1330 011630 001711 BEQ 1% ;s YES., BRANCH
1331 011632 013737 024120 001122 MOV A(CSR, BADA .oGET STATUS OF (SR
1332 011640 104001 ERROR+1 :;READ VALUE NOT MAT(CH WITH EXPECTED
1333 011642 000137 011454 JMP 18 ;:GET MORE VALUE
1334 011646 012037 001124 4%: MOV (RQ)+, GOOD s sEXPECTED VALUE
1335 011652 017737 012206 001126 MOV aRG0, BAD ;sACTUAL VALUE IN BAD
1336 011660 023737 001126 001126 cMP GOOD, BAD J:ARE THEY EQUAL?
1337 011666 001406 BEQ b} 4 ;;BRANCH IF EQUAL
1338 011670 013737 024120 001122 MOV ACSR, BADA ;:GET STATUS OF (SR
1339 011676 104001 ERROR+1 ;READ VALUE NOT MATCH WITH
1340 ;sEXPECTED
1347 011700 000137 011454 JMP 18 ;sGET NEXT VALUE
1342 011706 012037 001124 5¢: MOV (RO)+, GOOD ; sHOURMIN IN GOOD
1343 011710 005077 012146 CLR aCSR ;;CLEAR CSR
1344 011714 005037 024212 CLR FLAG.?2 3
1345 011720 012777 100100 012134 MOV #MIT15+BIT6,aCSR s« INTERRUPT ENABLED
1346 011726 013777 001124 012132 MOV GOOD, aRG? ; sHOUR+MIN IN DEV REG
1347 011734 005037 024120 CLR ACSR 2
1348 011740 012737 000005 016030 MOV 45, TIMES 235 SEC
139 0117646 004737 015726 JSR PC, INTRIN ;;WAIT FOR INTERRUPT
50 011752 005737 024212 TST FLAG.?2 ;oIS INTERRUPT OCCURED?
351 011756 001011 B8NE 6% ;:BRANCH ]F YES
1352 011760 017737 012076 001122 MOV a(SR, BADA ; JREAD STATUS OF CSR
1353 011766 104014 ERROR+14 ;JINTERRUPT DIDN'T OCCUR WHILE
1354 ; JUPDATING CLOCK
1355 011770 005077 012066 (LR aCSR ;JUNABLE INTERRUPT
1356 011774 005720 TST (RO) + . :POP UP POINTER
1357 011776 000137 011454 JMP 1% b
1358 012002 005037 024212 6%: CLR FLAG.?2 ;sCLEAR INTERRUPT FLAG
1359 012006 004737 017000 JSR PC. RDYBIT ;CHECK FOR READY BIT SET
(1) Q12012 005737 024210 TST FLAG.1 ;IS FLAG SET?
1360 012016 001417 B8EQ 7% s sBRANCH IF YES
1361 012020 012037 001124 MOV (RO) +,GOOD s ;EXPECTED VALUE OF HOUR+MIN
136% 012024 017737 012036 001126 MOV aRGZ2, BAD ;;READ ACTUAL HOURMIN
1363 012032 023737 001124 001126 P GOOD, BAD ;.ARE THEY EQUAL?
1364 012040 0017%1 BEQ b} 4 ::60 GET MORE VALLUES
1365 012042 013737 024120 001122 MOV ACSR, BADA ;2GET CSR STATUS
1366 012050 104001 ERROR+1 2 JREAD VALUE NOT MATCH WITH EXPECTED
1367 012052 000137 011704 JMP 5% ;;GET MORE VALUE
1368 012056 012037 001124 7%: MOV (RO) +,G00D JJEXPECTED HOURMIN
1369 012062 017737 012000 001126 MOV aRG2, BAD ; ;READ HOUR+MIN
1370 012070 023737 001124 001126 o, GOOD, BAD ;ARE THEY EQUAL?
1371 012076 001404 B8EQ 11$% ;JGET NEXT VALUE
1372 012100 013737 024120 001122 MOV ACSR, BADA ;:GET STATUS OF (SR
13723 012106 104001 ERROR+1 ;:READ VALUE NOT MATCH WITH EXPECTED
1374 012110 000137 011454 11%: JMP 18 :e
1375 012114 005037 024226 8%: CLR INT3EG ;. CLR UPDATE INT FLAG
1376 012120 004737 017000 JSR PC, RDYBIT sCHECK FOR READY BIT SET
(1) 012124 005737 024210 TST FLAG. T ;1S FLAG SET?
1377 012130 001002 BNE 9% ;;BRANCH IF READY DIDN'T SET
1378 012132 000137 012214 JMP TABENL +2 J2EXIT TO NEXT ROUTINE
1379 012136 017737 011720 001122 9%: MOV a(SR, BADA ;:GET STATUS OF (SR
1380 012144 106007 ERROR+1 ;;READ VALUE NOT MAT(CH WITH EXPCTED
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1381 012146
1382 012152
1383 012154
1384 012156
1385 012160
1386 012162
1387 012164
1388 012166
1389 012170
1390 012172
1391 012174
1392 012176
1393 012200
1394 012202
1395 012204
1396 012206
1297 012210
1398 012212
1399
1400
14601
1402
1403
1404
1405
1400
1407
(%)
(3
(2) 012214
(1) 012216
1408 012224
1409 012232
1410 012236
1411 012240
1412 012244
1413 012250
1414 012256
1415 012262
1416 012270
1417 012276
1418 012304
1419 012310
1620 012314
1421 012316
1422 012324
1423
1424 012326
1425 012332
1626 012340
1627 012344
1428 012350
1629 012354
16430 012360
1431 012362
1432 012370

:THIS ROUTINE PRE~SETS INTERRUPT FOR

F 4
UPDATE INTERRUPT

TABENG +2

;OHOUR , OMINUTE ,0 SECOND OF THE

SEQ 004¢
JoEXIT

L
A A A A A dd 2 Al iR sl ddidl ittt ISR LT LY LT LETRY

TEST PRE-SET INTERRUPT

AR AR AR A AN AN AR R TR R AT AR AR AN A RAA A AR AR AR AN RN

#1,STIMES
DPRI, PSW
PC. CNTLC
#TABLES,RO
#TABENS ,R3

ne, INTREG
PC, INIPRE
#0, o(SR
#BIT146 ,aCSR
#17070,aRGO
PC, RDY(CK1
FLAG. 1
2%
a(SR,  BADA

GETRDY
8CSR
aCSR
eRGO
RDY(K1

BADA

30A(1052) 13-MAR-80 07:40_ PAGE 3-7
13-MAR-80 07:39 117 TEST
000137 012214 JMP
000401 TABLES: 00401
000401 00401
000000 00000
000000 00000
006002 06002
006002 06002
002004 02004
002004 02004
004000 04000
004000 04000
004002 04002
004002 04002
014400 14400
00000
006020 06020
006020 06020
000000 TABENS : 00000
;FIRST DAY OF THE MONTH
J*TEST 20
000004 TS720: SCOPE
012737 000001 001172 MOV
013737 024106 177776 PRESET: MOV
004737 016106 JSR
104407 CKSWR
012700 013064 MOV
012703 013134 MOV
012737 2 024226 MOV
004737 016560 JSR
012777 011572 1%: MOV
012777 040000 011564 MOV
012777 017070 011560 MOV
004737 017040 JSR
005737 024210 TST
0014 BEQ
017737 011540 001122 MOV
104006 ERROR+6
004737 016324 JSR
012777 000000 011522 2%: MOV
012027 011516 MOV
012077 011514 MOV
004737 017040 JSR
005737 024210 TST
001411 8EQ
017737 011474 001122 MOV
104007 ERROR+7

;.00 1 ITERATION

;21S IT CONROL C?

s sPONTER TO THE STARTING ADDRESS OF THE TABLE
;:R3 CONTAINS END ADDRESS OF TABLE

;;FLAG TO INDIACATE PRESET INTRPT

;;GEY "M' BIT SET

;;CLEAR (SR

2;SET (SY) BIT IN (SR TO WRITE A YEAR VALUE
;:YEAR 1976 IN DEV REG

. ;BRANCH IF NOT

;;READY BIT DIDN'T SET PROBABLE
;;CAUSE, YEAR VALUE MAY BE INVALID
;;GET READY BIT SET

:;GET MASK TO SET IN (SR
;:VALUE IN MONTH + DAY REG

;;BRANCH IF READY BIT SEi
;;READ (SR
;;ERROR: READY BIT DIDN'T SET

i -
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: 120 TEST PRE-SET INTERRUPT SEQ 0045

(ZKWLA. . PIT 13-MAR-80 07:39
16433 . sPROBABLE CAUSE OF AN ERROR
163 .cONE OR BOTH VALUES OF MONTH
1435 ;:+DAY MAY BE INVALID
1436 012372 005720 TST (RO)+
1437 0123746 005720 TST (RO) +
1638 012376 005720 TST (RO) + s ;ADJUST POINTER
16439 012400 000137 013024 JMP 118 ;e
1640 012604 012777 000000 011450 3%: MOV #0, aCSR
1641 012612 012777 100000 011442 MOV #MIT15.8CSR JIWRITE HOUR+MIN
1642 012420 012777 013473 011440 MOV #13473, aRG2 JsHOUR+MIN IN REG?
1663 012426 004737 017240 JSR PC. RDY(CK1
1444 012432 005737 (24210 TST FLAG. 1
1445 012636 001404 BEQ 48 ;;BRANCH IF NOT
16466 0126440 017737 011416 001122 MOV alSR, BADA JeGET CSR STATUS
1647 012446 104010 ERROR+10 ;cERROR:ONE OR BOTH VALUES
1448 . .0F HOUR+MINUTE MAY BE
1449 ;s INVALID
1450 012450 012777 000000 011404 4%: MOV #0, a(SR
1451 012456 012077 011400 MOV (RO)+, aCSR ;sCLEAR CSR, DR SET INTRPT
1452 ;.FOR JULIAN DAY IF BIT1 IS SET
1453 0126462 012077 011376 MOV (RO)+, aRGO JsPRE~SET INTERRUPT
16454 012666 004737 017120 JSR PC, RDY(K ;:G0 CHECK FOR READY AND DE BIT
1455 012472 (05737 024210 18T FLAG.1 ;:IS 'DE* AND 'RDY' BIT SET?
1456 012476 001406 BEG 5% JIBRANCH IF (DE AND RDY)BIT SETS
16457 012500 Q17737 011356 001122 MOV aCSR, BADA JJGET CSR STATUS
1458 012506 104011 ERROR+11 ::(DE) BIT FAIL TO SET
1459 012510 005720 ISt (RO)+ ;:ADJUST POINTER
1460 012512 000544 BR 118 ;o EXIT
1461 012514 012777 000000 011340 S%: MOV #0, aCSR
1462 0125%2 012777 100200 011336 MOV #100200,aRG2 ;sPRE=-SET INTERRUPT FOR HOUR+MIN
1463 012530 004737 017120 JSR PC, RDYCK ;;CHECK FOR RDY AND DE BIT
1464 012534 005737 024210 1ST FLAG.? ::IS ('DE' AND ‘RDY') SET?
14645 (12540 001406 BEC 63 ;sBRANCH IF SET
1466 012542 017737 011314 001122 MOV a(SR, BADA ;:GET CSR
1467 012550 104011 ERROR+11 ;:(DE) BIT FAIL TO SET
1468 012552 005720 TST (RO) + ;+ADJUST PONTER
1469 01255 000523 BR 1% :JGET NEXT VALUE
1470 012556 012777 000000 011276 6%: MOV #0 aCSR
14717 012564 012777 100000 011276 MOV #160000.3864 ;:PRE-SET INTERRUPT FOR O SEC
1472 012572 004737 017040 JSR PC, RDYCK]
1473 012576 005737 024210 TST FLAG.1 ;.18 FLAG BIT SET?
1474 012602 001406 BEQ 7% ;JBRANCH IF (DE,RDY,.MBIT) BIT SET
1475 012604 017737 011252 001122 MOV a(SR, BADA ;JGET (SR STATUS
1476 012612 104026 ERROR+26 ; ;PROBABLE CAUSE OF AN ERROR:
1477 ;:'M'BIT FAIL TO SET CHECK
1478 :2CSR TO FIND EXACT CAUSE OF AN ERROR
1479 012614 005720 TST (RO) + 2 :ADJUST POINTER
1480 012616 000502 BR 11% ;2GET NEXT VALUE
1481 012620 005077 011236 7%: CLR aCSR
1482 012624 005037 024212 (LR FLAG.?2 ;;CLEAR INTERRUPT fLAG
1483 012630 005037 024120 (LR ACSR ;.
1484 012634 012777 000100 011220 MOV #MIT6, a(SR ; JNOW ENABLE INTERRUPT
1485 012642 012737 000120 016030 MOV #120, TIMES ;;APPRO 80 SEC
1486 012650 004737 015726 JSR PC, INTRTN ;IWAIT FOR INTERRUPT
1487 012654 005737 024212 TST FLAG.?Z ;2 1S INTERRUPT OCCURED?
1488 012660 001006 BNE 8% ::BRANCH [F YES
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017737
104015

005077
005037
017737
012037
023737
001404
013737

104001

017737
012737
023737

017737
012737
023737
001404

011174

011126
000000
001124

024120

011074
000000
001124

024120

016106

024226
000000
004002
020060
012332

001122

001126
001126
001122

00112¢
001124
001126

001122
001126
001124
001126

001122

120

8%:

) ¥

10%:

11%:

12%:

TABLES:

H &

TEST PRE~SET INTERRUPT

MOV
ERROR+15

(LR
CLR
MOV
MOV
(MP
BEQ
MOV

ERROR+1

MOV
MOV
Mp
BEQ
MOV
ERROR+1

MOV
MOV
cMP
BEQ
MOV
ERROR+1

JSR
cMP
BLT
CLR
MOV
MOV
JMP
JMP

100002
000074
0000002
100075
001401

100000
004436
000000

105201
005001

100002
002456
000002
100001
000401

a(SR, BADA
a(SR

FLAG.2

arRG0, BAD
(RO)+, COOD
GOOD,  BAD
9%

ACSR,  BADA
aRG2, BAD
#00, GOCD
GOOD, BAD
108

ACSR, BADA
aRG4, BAD
#0, GOO0D
GOOD, BAD
118

ACSR, BADA
PC. CNTLC
RO, R3
12%

INTREG

#0, aRGO
#LOGTST,SRTNAD
$EOP

2%

J.GET STATUS OF (SR

;o INTERRUPT DIDN'T OCCUR ON
ssPRESET VALUE

;;CLEAR INTERRUPT ENABLE
::CLEAR FLAG.?2

s ;READ MONTH+DAY

JsEXPECTED HOUR+MIN

JARE THEY EQUAL?

;. YES, BRANCH

2;GET STATUS OF CSR AT TIME
;:0F INTERRUPT

s sREAD VALUE NOT MATCH

coWITH EXPECTED VALUE OF

; sMONTH+DAY

. sREAD HOUR+MIN

JsEXPECTED HOUR+MIN

;cEQUAL?

;:G0 TO READ SECOND

.-GET CSR STATUS AT TIME OF INTERRUPT
;;READ VALUE OF HOUR+MINUTE
;:DIDN'T MATCH WITH EXPECTED VALUE
;sREAD SECOND

;;EXPECTED SECOND VALUE

;cARE THEY EQUAL?

;;GET MORE VALUE

;.GET CSR AT TIME OF INTERRUPT
;;READ VALUE NOT EQUAL TO EXPECTED
;sVALUE OF SECOND

;:1S IT CONTROL C?

;218 IT END OF TABLE?

;sBRANCH IF NOT

;s CLEAR INTERRUPT SWITCH
;.JUST TO CLEAR 'M' BIT

L

;:GET MORE VALUES

J:MASK TO SET JULJAN DAY
:: SET FEB~29

;o JULTAN BIT SET

; :MARCH=1 (INTRPT ENBLE)
; :MARCH=1

;:SEP-30
;:00T=1 (INTRPT ENABLE)
;:0CT=1

;:SET JULIAN DAY
;:DEC-31

;2SET JULIAN 817

;2 JAN=1 (INTRPT ENABLE)
> s JAN-1

SEQ 0046
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MAIN, MACYYT 30AC1I052) 13-MAR-BO (07:40 PAGE 2-10
- :39 120

CIKWLA . PTT 13-MAR~80 07 TEST PRE-SET INTERRUPT SEQ 0047
1545 013122 100000 100000
1546 013126 001034 001034 ;:FEB=28
1547 013126 000002 000002
1548 013130 100074 100074 s sMARCH=1(INTRPT ENABLE)
1549 013132 001601 001401 ; MARCH=1
}gg? 0131346 000000 TABENS : 000000 ;:END OF TABLES
1552 LSBYTL SET TIME OF THE CLOCK
1552
1554
1555
1229 ;THIS ROUTINE SETS NEW TIME IN THE CLOCK
1598 013136 NEWT IM:
(1) 01313 104401 013144 TYPE ,65% ;s TYPE ASCIZ STRING
(1) 013142 000444 BR 64% . ;sGET OVER THE ASCIZ
21; 013254 éigss: LASCIZ  <200>/TYPE "'CR'" AT THE END OF THE FOLLOWING LINE TO END ENTERING TIME VA
1999 013254 104401 013262 TYPE L67% ;3TYPE ASCIZ STRING
(1) 013260 000403 BR 66% ::GET OVER THE ASCIZ
1) ;0678  _ASCIZ <200>/NEW/
(1) 013270 66%:
1560 013270 104401 013276 TYPE ,69% ;s TYPE ASCIZ STRING
(1) 013274 000412 BR 68% ;:GET OVER THE ASCIZ
(1) ;.69%:  LASCIZ <200>/YYYY ,MO,DD,.HH, MI/<200>
1ég% 013322 68%:
1562 013322 012702 024254 1%: MOV #DIGIT, R2 s sPOINTER TO DIGIT TABLE
1563 013326 005037 024122 CLR OCTNUM JoINITIALIZE OCTNUM
1564 013332 005037 024124 CLR COMMA ;.CLEAR COMMA COUNT
1565 013336 005037 024210 CLR FLAG.1 ;:CLEAR FLAG
1566 013342 005037 024126 CLR DIGCNTY ;oINITIALIZE DIGIT COUNT
1567 Q13346 (005037 024230 (LR SOF SWT ;. CLEAR SOFTWARE SWITCH
}ggg 013352 005037 024172 CLR SWITCH1 J;CLEAR SWITCH1
1570 013356 104410 2% RDCHR
15721 013360 012604 MOV (SP)+, R4 2 :STORE CHARACTER
1572 013562 110437 024250 MOvVB R4, ECHOBT .
1573 013306 104401 024250 TYPE . ECHOB1 ;:ECHO THE CHARACTER
1576 013372 022704 000054 W, o #54, R& ;21S IT COMMA?
1575 (13376 001007 B8NE 33 :;BRANCH IF NOT
1576 Q13400 013722 024126 MOV DIGCNT, (R2)+ :;DIGIT COUNTER ON THE STACK
1527 013404 005037 024126 (LR DIGCNT ;:T0 USE AGAIN
1578 013410 005237 024124 INC COMMA ;:KEEP TRACK OF COMMAS
1579 013414 000760 B8R 23
1580 013416 022704 000025 3s: tMP #25, R4 ::1S CONTROL U?
1581 013422 001645 BEQ NEWT IM ;. 60 BACK
1582 013424 (022704 000015 9, #165, R4 ;:1S 1T CR?
1583 013430 001026 BNE 43 ;BRANCH IF NOT
1584 013432 013722 024126 MoV DIGCNT, (R2)+ ;.GET DIGIT CO