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PRODLCY CODE:  MAINDEC-11-DZKWA-E-D
PRODUCT NAME:  LINE FREQUENCY CLOCK TEST
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PUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION 3F ThE A3NE
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<INE FREQUENCY CLOCK RROGRRM MACY1] 27(732) 10-SEP-76 13:12 PAGE 3

GENERRL PROGRAM INFORMRTION

. TRR

4 SOGRRH TESTS THE KWIiL LINE FREGQUENCY CLICK. 1T
VRLIDQTES PROPER CPERATICN UNDER BOTH INTERRUPT ANC
NON-INTERRUPT MQDES.

1.2 svsrsn'nzouxnsnenrs
THIS PROGRAM IS DESIGNE
OF MEMORY AND B Kidil LI

D TC RUN ON ANY POP-11 WITH 4K
NE FREQUENCY CLCCK.

JPPERATING INSTRUCTIONS

2.1 LOADING
BROCEDURE FOR NORMAL SINGRY TAPES SHOULD BE FCLLOMED
HES0LUTE LOACER PROGRAN MUST GE [N FENORY
TrE-BINGRY TREE IN THE PAPER TAPE REACER
5A5 ADDRESS 17500
CEPRESS STRRT (TRPE SHOULD RERD IN’

STARTING

PROGRAM STARTING RDDRESS 1S 00G200

LCAD ADDRESS CCO200

SELECT SWITIH REGISTER OPTIONS (SEE SEC !
DEPRESS START  (PROGRAM SHOJLD START RINN

SWITCH REGISTER OPIIONS . .~
HERE IS w LI S oF CONSOLE SWITCHES ANC THEIR EFFECT oN
THE PROGRRM. .
SWIiTe AoTION IF SET
1S HALT ON ERROR _
LOOP ON CURRENTLY EXECUTING TEST
INKIBIT ERROR PRINTOJTS
UNUSED)
INKIBIT ITERATIONS
BELL ON ERRCR
LOOP ON ERROR '
LOCF ON TEST SPECIFIEC IN SWR:«7:O
-0 8 OF TEST TC LOOP CN (ONLY WHEN SARS =

2.4 EXECU?

n
ny
ooOooD

OtnoD

gh 2.3}
NNING)

e
W

el ST =
“MDO{Ir—Tutd £

IS PROGRAM IS CEPENDENT N THE
BEING RUN ON. FOR A POP-11 ‘4

43
SARY TC D9 1 PRSS OF THE PRCGRRN

ERROR INFGRMATION

3.1 STRNDARD ERROR REPORTING PROCECURES
RCM 4 T

ERRCR PRINTOUTS CONSIST OF F 9 8 COLUINS OF DRTA, =
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5.C

7.0

DATA HEADER, AND POSSIELY A SMORT ERROP. MESSAGE CESCRIBING
THE ERRJR. FOR EXAMPLE..

CLOCK rnsto TO INTERRUPY
pS Sp TESTS  LKS

ooaesa 000344 000764 000007 000300

THE FIRST 4 COLUMNS OF OF THE ERROR MESSAGE ALWAYS SHCW THE

CONTENTS OF THE PC, PS §P AND THE TEST NUME R nca CCu JMNS

g;ﬂogrn ARE ADDED WHERE THEy HIGH RE RELAVEN ARTIZ LA
3.2 UNEXPECTED TRAP ERROR REPORTING

AN UNEXPECTEC TRAP TO noonzss 4 CAUSES THE FOLLCWING

MESSASE TO BE FRINTED 0UT..

TRAPPED TO LOC 4 FROM LCCATION "XXXXXX™
RESTRARTING FROGRAM

IN THE ACTURL MESSAGE THE “xXXXXXX* IS REPLACED BY THE PC

DRESS PUSHED ONTQ THE STRCK WHEN THE UNEXPECTED TRAP
RS. THE PROGRAM THEN TRYS TQ RESTART ITSELF

ITE SWITCH REGISTER SETTINGS.

RD
0C
Ot
3.3 PO
IF
S

¢y
SP
WER FARIL
g ? NES FRIL CONDITION IS DETECTED THE FOLLOWING MESSAGE
PCWER
RFTER PRINTING CUT THE MESSAGE THE PRCGRAM TRYS TQ
RESTART ITSELF.
CEVICE INFORMATION
S.1 GENERAL INFORMATION
THE LINE CLOCk INTERRUFT VECTOR RCCRESS IS 100
THE LINE CLOCK PRIORITY LEVEL IS BRE
s.2 ReGISTERS
LINE CLICK STRTUS REGISTER (LKS) 77754%

BIT6 IF SET MONITOR=1 CARUSES AN INTERRUPT
8177 MCNITOR BIT. SET BY CLOJK, CLERRED BY USER

FLOW CHARTS
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MAINDEC-11-DIKMA-E LINE FREQUENCY CLOCK PROGRAM MACY1L 27(732) 10-SEP-7& 13:12 PAGE S
DIKMRE.P11

167 %

158 ' .ABS

153 (ENABL AMA

179 , LIST M

171 i, . NLIST MC, MD, CND

i3 1674CC §5UR=167400

173 slihiaiih! _ §TN=0

I .ENABL  RBS

178 MCALL . HEADER, .SCATCH, . SEOP, .EQUAT, . SWRH], . SWRLO, . SSTOPE, , SETUP

) MERLL . STYPCCY, (STYPOEC, .STRAP, [SPONER. . SERRCR, . $TYPE  STARS, . SERRTYP, . SCHMTAG

o MCALL  SETPRI GETPRI, -§ALTLY

.TITLE MAINDEL-11-DZKWR-E LINE FREGUENCY CLOCK PROGRAM
- #C0PYRIGHT (C) 1970,1972, 1975, 1976

:#DIGITAL EGUIPMENT CORP.

: #MAYNRRD, MRSS. 017Su4

s B
; ®PROGRAM BY J. COMERU

¥
;#TH]IS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAZ
< #PRCKARSE (MRINDEC-11-D2GRC-BL),AUG 29, 1975.

TN

i

LSBTTL OPERRTICNAL SWITCH SETTINGS

X

;: SWITCH USE .
P 15 HALT ON ERROR

A i LoOP ON TEST

R4 13 INHIBIT ERROR TYPEQUTS

A il INHIBIT ITERATIONS

P 12 BELL ON ERROR

o +O0P ON ERROR

X - LOOP ON_“EST IN SWR«7:0>
X -0 #80F TEST 70 LCOP ON IF SHR:®> IS SET

.SBTTL BARSIC DEFINITIONS

[ LU V1AL A VST ST ST Sy =Y PYY TF T0F SOTEUY SO Y SPY WO WY WDy Wy WP VDY Uiy VPN Sy Gy Wiy s

CREBBRYRRLEIBEBRIRR B0

204 -#INITIRL RDDRESS OF THE STACK POINTER #3# [100 ###
205 21100 §TACK=" 1100

20k .EQUIV EMT,ERROR ;:BASIC CEFINITICN OF ERROR CALL

207 .EUIV ICTSCOPE ::BASIC DEFINITION OF SCOPE CAL.

208 177778 pS= 177976 + s PROCESSOR STATUS WORD

209 _EQUIV PS,PSk

210 177774 STKLMT= 177774 :sSTACK LIMIT REGISTER

21l 17227z PIRG= 177772 : + PROGRAM INTERRUPT REQUEST RESISTER
212 17770 DSWR= 177570 *  HARDWARE SWITCH REGISTER

gga 177879 DOISP= 177570 : s HARDWARE DISPLAY REGISTER

Ea

2.5 - 83ENERAL FURPGSE REGISTER DEFINITIONS

2lb 000000 A0= %0 : 1 GENERAL REGISTER

217 000001 Rl= %1 : : GENERAL REGISTER

£18 002602 Re= 2 : :GENERRL REGISTER

2.9 605003 p3= 3 + s GENERAL REGISTER

ze 009504 R4= %4 : ;GENERAL REGISTER

gzl £030CS RE= %S ; sGENERAL REGISTER

222 ACOCOE Rb= 5 - +GENERAL RESISTER
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BRSIC DEFINITIONS
220007

£0000S
vt

000040
03C100
000140

geoac2

90CCC1

100000
C40C00
020000
010030

0C0010

<INE FREQUENCY CLOCK PROGRAM

*PRIORITY LEVEL DEFINITIONS
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MRCY11 27(732) 10-SEP-76 13:12 PAGE £

: GENERRL REGISTEN
..STQCK POINTER
: ; PROGRAM COUNTER

: PRIORITY LEVEL O
::PRIORITY LEVEL |
« +PRICRITY LEVEL 2
::PRIORITY LEVEL 3
+;PRIORITY LEVEL 4
:PRIORITY LEVE. S
+ sPRIORITY LEVEL &
s :PRIORITY LEVEL 7

!“SNITCTORE’éSTER“ SHITCH CEFINITICNS

R7= 1
LEQJIV RB,SP
LEQUIV RTLPC
PRO 0
PR1= 40
PRe= 100
PR3s= 140
PRY= 200
PRS= 240
PRE= 300
PRT= 340
SWit=
SWi4= 400097
SWl3= 20000
SWile= 10000
SWll= 4000
SWid= 2000
Sl0¥= 1000
SWoe= 400
SWd7= 200
SWoe= 100
SWOS=  &C
SWh4= 20C
SWC3= 10
Sdlde= M
SWdl= E
SWC0=

gQUIV SN09 SWw9
EQUIV SWO8, M8
EQUIV SWC?7,SW?
EQLIV SWD6.SWE
EQUIV SWOS, SUS
EQUIV SHOH SWY
EQUIV SWD3.Sk2
EQUIV SWO2, Ske
EQUIV SWOI.SW!
EQUIV SWOC, SWOo
BIT15=
BITI4= 40000
BITi3= 20000
BITli2= 10000
BITil= NQOO
BITi0= 2000
BIT09= 1040
BIT08= 400
BIT0?= 200
BIT06= 100
BIT0S= 40
BITON= 20
BIT03= 10

:#DATR BIT DEFINITIONS (BITOQ TC BITIS)
100600
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#0000 ~NINUN L LWIINYe—

11-CINWR=-
l BESIE

QC000
000332
002001

S900CH
000313
S30C14
000014
000014
000020
000024
000030
CCOJ34
00CC63
Q00064
000250

177546
00C240
Q00 Y
gca77e

000204
J00046
00elbk
QCCaSe
0000aa
003204

E%fEN’\ CLOCK PROGRAM

8I702=
e
i
-EQUIV
-EQUIV
.EQUIV
.EQHI&
et
.EQUIV

.EQUIV
.EQUIV

- #BRSIC "CPU"
ERRVEC= Y

000 0D oo 0 D W U— Ny £

Pt =9 P—¢ 0—00—4 —4 P~ 04 0—¢ 04

4 = — =4

000O0O00000

O—nNWwLEunNor-r-yoPo
OO

~ WO oOWm
T ST v bt e e

A
Or—-NW Lo~ oW

RE?VEC‘ 10
TVEC=14
TRTVEC= 14
BPTVEC= 14
ICTVEC= 20
PURVEC= 24
EMTVEC= 30
TRAPVEC=34

TKVEC=
TPVEC=

60

&4

PIRQVEC=240

(KS=

NOP-EHO
BUF2=774
8UF1=776

.SBTTL TRAP CATCHER

HISCELRNHUS EQUATES

GOl

MRCYLl 27(732) 10-SEP-76 13:12 PAGE 7

RAP VECTOR ADDRESSES

; TIME QUT AND OTHER ERRORS

,,RESERV§D AND ILLEGAL INSTRUCTIONS

: s TRACE TRAP
: s BRERKPOINT TRAP (BPT)

,,INPUT/OUTPUT TRAP (IOT) %xSCOPE**
; tPOWER FAIL

..EHULRTOR TRAP (EMT) %*ERROR##

;s "TRAP" TRAP

:;TTY KEYBOARD VECTOR
:1TTY PRINTER VECTOR

,.PROGRRH INTERRUPT REQUEST VECTOR

.=0
:#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A * .+2,4ALT™
: xSEGUENCE TO CATCH ILLEGAL TRRPS AND INTERRUPTS
*LOCRTION 0 CONTRINS O TO CATCH IMPROPERLY LOACED VECTCRS

OISPREG
SWREG:

.SBYTL STRRTING_ADDRESS(ES)
JMP J#KSTART
SRRERERERRNEERRR RN R R R RERREFRERERRERRERRREERERERRAR PR R

.SBTTL ACT1l HOOKS
; HOOKS RE%QIRED BY ACTLI
'PC=.

z46
§ENCAD
=52

JWORD ©
.=85VPC

.WORD
. WORD

: SOFTWARE DISPLAY REGISTER
,,SOFTNQRE SWITCH REGISTER

s SAVE PC

;3 1)SET LOC.46 TO ADORESS OF SENCAC IN .3EOP

,.ElsET L0c.52 7O ZERQ
:; RESTORE PC

13 JUMP TQ STARTING ADDRESS JF PROSRAM
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DZWWRE.PI1! RCTLL HOORS
ggg CRERERRRNRFREREREFEHEFRERE R oc BRI 22355353 6 3336 0398 3 38 3 3 3 2
3g§ .SBTTL COMMON TRGS
38 ;#THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCRTIONS
gag :#USED IN THE PROGRAM,
341 021100 R .=1100
342 CO1100 $CMTAG: ; s START OF COMMON TARGS
343 00110C £00000 §PASS: .WORD O : ;CONTRINS PRSS COUNT
394 0C110e 0G0 $TSTNM: .8YT 0 ,,CONTQINS THE TEST NUMBER
345 001193 200 SERFLG: .BYT 0 ; CONTRINS ERROR FLRG
346 02119+ 00C00C SICNT: .WORD O : ;CONTAINS SUBTEST ITERATION COUNT
347 C01106 000000 $LPADR: .WORD O : :CONTAING SCOPE LOOP ADDRESS
348 001110 000000 SLPERR: .WORD O + : CONTAINS SCOPE RETURN FOR _ERRORS
349 0Clill2 000009 SERTTL: .WORD G : ;CONTRINS TOTAL ERRORS DETECTED
350 001114 000 SITEMB: .BYTE O .,CONTQINS ITEM CONTROL BYTE
351 00111S 00l SERMAX: .BYTE | ; CONTRINS MAX. ERRORS PER TEST
352 (001116 000000 SERRPC: .WORD O :;CONTAINS PC OF LAST ERROR INSTRUCTION
353 00:12C 000000 $GDADR: .WORD O ,,CONTRINS ADDRESS OF 'GOOD’ DATA
354 001122 000000 $8OALR: .WORD Q ; CONTAINS RDDRESS OF °'BAD’ DATA
355 00ll24 000000 $GDCAT: .WORD O + :CONTAINS *GO0D’ DATA
356 001126 000C0C $80DAT: .WORD O ; s CONTRINS 'BAD’ DATA
357 001130 0Cc0900 .WORD O ; s RESERVED--NOT TO BE USED
358 001132 000000 .WORD O
359 001134 000200 .WORD O
360 001136 17757 SWR: .WORD  DSWR ; ;ADDRESS OF SWITCH REGISTER
351 001180 177870 DISPLAY: .WORD DDISP : 1ADDRESS OF DISPLAY REGISTER
362 001142 177560 $TKS: 1775860 :TTY KBD STRTUS
363 QJCli44 177562 $TKB: 177562 ,,TTY KBD BUFFER
364 0Cli4e 177564 $7PS: 177564 ; TTY PRINTER STATUS REG. ADDRESS
365 0C!150 177566 $§TPB: 177566 +:TTY_PRINTER BUFFER REG. ADDRESS
366 00152 00C SNULL: .BYTE O ..CONTRINS NULL CHARACTER FOR FILLS
367 001153 a0e SFILLS: .BYTE 2 CONTRINS 8 OF FILLER CHARRCTERS REQUIRED
368 0C11S54 gi2 SFILLC: .BYTE 12 s INSERT FILL CHARS. AFTER A “LINE FEED"
269 0011SS sisly STPFLG: .BYTE O ”TERMINQL RAVAILABLE" FLAG (BIT«07>=0=YES:
33 001156 000CaC SREGARD: .WORD O ,,CONTQINS THE QDDRESS FROM
arl ) ,,NHICH (SREGO) WAS OBTAINED
372 00i1i80 000000 SREGO: .WORD @ ; CONTAINS ((SREGAD)+Q)
373 901162 N0300C SREG1: .WORD O : 1CONTAINS ( (SREGAD)+2)
374 D03Jlle4 0uLcA00 SREGE: .WORD O : :CONTAINS ((SREGAD)+4)
375 001186 0900GT SREG3: .WORD O :;CONTAINS ( (SREGAD)+6)
376 0Cl1170 9000290 $REGY: ~ .WOFD O :;CONTAINS ((SREGAD)+10)
377 001172 000000 SREGS: .WORD O : ; CONTRINS ((SREGRD)+121
378 001174 000000 $REGE: .WORD O ,,CONTQINS ( (SREGRD) +1¥)
379 001176 000000 SREG7: -.WORD O ; ; CONTRINS ((SREGRD)+16)
380 0301200 000000 §TMPC: .WORD O ; sUSER DEF INED
381 001202 000000 §TMPL1: .WORD O ,,USER DEF INED
382 001204 000000 $TMP2: .WORD O ; USER DEF INED
383 031206 (000000 STMP3: .WORD O : ;USER DEF INED
384 001210 Q00000 STMP4: .WORD O ,,USER DEFINED
385 (01212 000000 $TMPS: .WORD O ,,US[R DEF INED
286 001214 000000 STMPG6: .WOFD O ;USER DEFINED
367 00l2i& 000000 $TMP?: .WORD O ,,USER DEF INED
388 001220 003000 $TIMES: O sMRX. NUMBER OF ITERATIONS
289 020i2z2 000000 $ESCAPE: O : ;ESCAPE ON ERROR ADDRESS
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MAINDEC-11-DZNWA-E  LINE FREQUENCY CLOCK PROGRAM MACY1l 27(732) 10-SEP-76 13:12 PAGE 9
DZAWRE. P11 COMMCN TRGS
330 grIgd 17TEQ7 200277 §BELL: .WSCIZ <207>¢377>¢377> ;;CODE_FOR BELL
§1 OL.e30  Ge7 §QUES: .ASCIT /7/ } 1GUESTICN MARK
332 001331 __ QIS §CRLF: .ASCII <15 : :CARRIAGE RETURN
333 201332 coodid §LF:  .ASCIZ «<l&° : 1LINE FEED




MRINDEC-11-DZKUWR~E

DIKWRE.PLL

395 001234

411 001236
412 001236
413 001240
414 001242
415 00124+

417 001246
418 001250
419 001252
420 001254

422 001256
423 001260
424 001262
425 001264

427 001266
“z8 001270
429 001272
430 00174

432 001276
433 001300
434 001302
435 001304

437 001306
438 001310
“39 (0i3le
440 001314

442 001316
443 001329
Y44 001322
445 001324

447 (01326
448 001320
449 001332

COMMON TARGS

000000

010424
010505
010566
000000

010604
01063k
010710
000000

010724

000000

011514
011852
0l16ed
000000

011640
011727
012006
00C0o00

0120eM
012100
Gl21g4

INE FREQUENCY CLOCK PROGRAM

JO1

MRCYLl 27(732) 10-SEP-76 13:12 PAGE 10

¢ SRR 35 BT 3304 I 33 360636 36 9696 36 30 36 36 96 36 36 36 3 36 96 96 3t 36 96 36 36 36 36 396 36 38 96 36 36 96 36 36 6 3% 3 3 36 3¢ 3

WORD:

000ceoo

.SBTTL ERROR POINTER TRBLE

; #THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
{THE INFORMATION IS OBTAINED BY USING TME }NDEX NUMBER_FOQUND_IN

:*LOCATION SITEMB, THIS NUMBER INDICATES WH

*NOTEI
*NOTE-

M o M e

’
L]
.
’
'

$ERRTB:

EMIC
DHIO
DT10

:POINTS TO THE ERROR MESSAGE

,,POINTS 1 THE DATA' HERDER
!POINTS TO THE DAT

1 :POINTS TO THE DATA FORMAT

i LKS LKS "
s "PC PS SP TEST#®  UAS S/B "
: SERRPC, SREG?, SREGE, SREGS, LKS, $GDDAT
”CLOCK FRILEO TO INTERRUPT"

PC SP TEST8  LKS "

SERRPC SREG? $REGE, SREGS, LKS

”CLOCK INTERRUPTED WHEN THEngOCEﬁng PRIORITY WAS TOJ HIGH"

“PC PS Sp TE
SERRPC $REG?7, SREGK, SREGS, LKS

"CLOCK GIVES UNEQUAL # OF PULSES OVER TWO_EQUAL PERIODS OF TIME™
; *PC PS Sp TEST# 1ST 2ND*™

: SERRPC, SREG?, SREGE, SREGS, SREGl SREGO

“LKS REGISTER RESPONDS 70_ANOTHER ADDRESS™
;"PC PS SP TEST#  ADDRESS™

: SERRPC, SREG7, SREGE, SREGS, $GDADR

i wB_NO SACK _TIMEOUT HAS OCCURED"
: "PC PS SP TEST»

: SERRPC , SREG?, SREGH, SREGS, LKS

LKS ”

”NRONG CONDITION CODES WERE PUT ONTO STRCK BY INTERRUPT™
; "PC PS SP TESTs (CC cc™

: SERRPC, SREG?, SREGE, SREGS, BUF 1, SGDDRT

“EEONG PC gUT ONTg THE STREg BY AN INTERRUPT"
s SERRPC , SREG?, SREGE, SREGS. BUF 2, SGDDRT

CH ITEM IN THE TRBLE IS PERTINENT.
ther T1ER 1R Pud oLl conTAING o BOTRrERs ‘EXPCATNED as FoLLous:
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MRINDEC-11-DZkWR-E LINE FREQUENCY CLOCK PROGRAM MACY1l 27(732) 10-SEP-76 13:12 PAGE Il
DZKWRE. P11 ERROR POINTER TRBLE
:gg 001334 0CON00 0
452 001338 012202 EMI1  :"TRAPPED TRYING TO ACCESS LKS REGISTER"
453 001342 012250 DIl ;"(PC) _ (PS) _ (SP) _ TEST#"
453 001342 012316 OTil  'SERRPC,SREG?,SREGH, SREGS
4S5 001348 CO0000 0
456
457
459 :STARTUP CODE
453 01400 ' 21400
460 001400 DI12706 001000 KSTART: MOV #1000, 5P - INITIALIZE THE STACK SO WE CAN CALL THE TYPEOUT
46 881‘18‘4 aoggqg CbR -(SP) .3
46 1496 DBI3P46 000034 MOV 34, -(SP) : 1SAVE CURRENT TRAP VECTOR
463 001412 012737 001422 000034 MOV 2648, 34 : :SETUP NEW TRAP VECTOT
464 001420 104400 TRAP :1PUSH OLD PSW AN PCON STACK
465 001422 016666 000002 000006 6&4%: MOV 2(SP),6(5P) i
466 Q01436 012716 001436 MOV 165§, {SP) -+ REPLACE OLD PC WITH NEW
467 001434 000002 RTI , - +RESTORE PSW
4ES 001436 012637 000034 65%: MOV {SP)+, 34 - +RESTORE .0LD TRAP VECTOR _
469 00I1w42 004737 006546 JSR PC, STYPE :PRINTOUT STARTUP MESSAGE
:zg 88{338 010256 cTaRT STMES *ADDRESS OF MESSAGE “MAINDEC-11-DZKWA-E™
' - ] M
472 001450 012706 001100 MOV #$CMTAG, RE . sFIRST LOCATION TO BE CLEARED
473 001454 005026 CLR (R6)+ : :CLEAR MEMORY LOCATION
474 001456 022706 001126 CHP #$BODAT, R + 1 DONE?
475 001462 0O0I374 ENE .-b : :LOOP BACK IF NO
476 001464 012706 001000 MOY £1000, SP . -SETUP THE STACK POINTER
477 001470 012737 00274 000020 MOV #$SCOPE, I8TOTVEC ; ;10T VELTOR FOR SCOPE ROUTINE
478 001476 012737 00J340 000022 MOV #3490, a#tOTVEC+2 ;;(EVEL ?
479 QCI1S04 012737 007570 000030 MOV $SERROR, J8EMTVEC ' ; ;EMT VECTOR FOR ERROR ROUTINE
4e0 001512 012737 000340 000032 MOV #3490, a8EMTVEC+2 ;:[EVEL 7
48] 001520 012737 007774 000034 MOV #STRAP, I8 TRAPVEC' : : TRAP VECTOR FOR TRAP CALLS
482 001526 012737 000340 000036 MOV 340, JkTRAPVEC+2; (EVEL 7
483 (001534 012737 010030 000324 MOV $SPLADN, 2#PWURVEC ' ; ; POMER FRILURE VECTOR
484 001542 012737 000340 0002326 MOV 8340, J¥PURVEC+2 ;:LEVEL 7
485 001550 013737 006134 006126 MOV SENDLT, SEOPCT ;i SETUP END-OF -PROGRAM COUNTER
486 00156 005037 001220 CLR §TIMES *1INITIALIZE NUMBER OF ITERATIONS
487 001562 005037 001222 CLR $ESCAPE s ;CLEAR THE ESCAPE ON ERROR RDDRESS
488 001566 112737 000001 001115 MOVB 81, SERMAX :1ALLOW ONE ERRCR PER TEST
489 001574 012737 001574 031106 MOV s. | $LPADR » 'INITIALIZL THE LOOP ADDRESS FOR SCOPE
490 001602 012737 001602 00I110 MOV ¢. SLPERR : *SETUP THE ERROR LOOP ADDRESS
431 001610 013746 000CON MOV Aud, - (SP) : \SAVE ERROR VECTOR
432 001614 013746 000006 MOV ANk -(SP)
493 (001600 012737 001634 0000OY MOV 64d, 4 ++SET UP TIME OUT VECTOR
494 0016ze 005777 177304 8T JSWR s 'TRY TO REFERENCE HARDWARE SWR
435 001632 000407 BR £5$ s 'BRANCH IF NO TIMEOUT TRAP OCCURS
496 001634 012737 000176 001136 648: MOV #SWREG, SWR : 'PQINT TO SOFTWARE SWR
497 001642 012737 000174 001140 MOV #DISPREG, DISPLAY' & :POINT TO SOF TWARE DISPLAY REG
498 001650 022626 CMP (SP)+, (SP)+ . RESTORE STACK
499 (01652 012637 0C0006 65%: MOV (SP)+. 2% : 'RESTORE ERROR VECTOR
506 001656 012637 00000Y MOY (SP)+. 3#4
5§01 00l16b2 005737 000042 15T 42 :LOADED BY A MOMITOR
§02 001666 001401 BEQ 16001 ‘BR IF NO
£03 001670 000005 RESET : YES--GENERATE AN INIT

SO
c0s




MRINDEC-11-DIkWR-E LINE FREQUENCY CLOCK PROGRAM
ERROR POINTER TRBLE

DZKWRE.PLL

Sil

vuouiun nanun
P et Pt i e s Pa
OV~ LW

ghiels Bl

001760
001766
031774
001776

002000

002940
002042

002044
002046
002034
002062
002070
002076
002102
002104
002110
002112
002114
002116

012737
012737

012706
005037
80040}
104011

000004
012737
012737
012737
00CO0S
012737
032737
0CI4CI
104001

000004
012737
012737
012737
012737
00000S
105737
100401
104001

000004
012737
Q12737
012737
012737
00S037
005000
165737
100403
005200
001373
1C4001

0C1730
000340
001716
001000
177546

005222
000340
001756

000200
000100

006222

002032
177546

006e2e
009340
002070
000200
177546

177546

000004

000006
0011086

Q0000u
000C06
001198

001124
177546

00C004
000006
00lle4
001136

000004
000006
001106
00lled

LOl

MACY.l 27(732)

10-SEP-76 13:12 PAGE 12

.SBTTL TEST THAT THE LKS CAN BE REFERENCED WITHOUT A BUS ERROR
+LKS ACCESS TEST

Y6001

ROOO0!:
10001:

EQ00!:

PE

38 150001 auq
MOV

MOV cROOOl SLPRDR
MOV ulouo &P

CLR JuLKS’

BR 10002

ERROR 11

; PREPRRE FCR ADDRESSING THE LKS REGISTER. BRD HARDWARE
COULD CAUSE A TRAP TO Y4

TIGHTEN UP THE SCOPE LOOP A BIT IN CQSE OF AN ERROR
SET P _THE STACK POINTER IN CASE OF AN ERROR
s JUST REFERENCE LK3. DONT WORRY IF IT DIDNT CLEAR YET
 WE DIDNT TRAP IF WE REACH HERE. GO ON TO NEXT TEST
:ERPOR: : : TRAPED TRYING TO ACCESS THE LKS REGISTER

.SBTTL_ TEST_THAT START CLERRS LINE CLOCK INTERRUPT ENRBLE BIT

to

ROOOz:

£0002:

B
ERROR 1

$TRAPO, 24
#340, D46
#R0002, SLPADR
200, $GDDAT

TES; THART SERRT CLEARS LINE CLOCK INTERRUPT ENRBLE BIT

;SETUP_VECOR IN CASE OF UNFORSEEN PROBLEMS
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE
:SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR

;HAVE GOOD DATA INFO RERDY FOR TYPEQUT IN CARSE OF AN ERR
s TEST THE INTERRUPT ENABLE BIT

;ERROR, CLOCK INTERRUPT ENARBLE NOT CLERRED BY INIT

.SBTTL TEST THRT START SETS CLOCK FLRG
JTEST THQIOEERRT SETS CLOCK FLRG

Y0003

RO0C3:

ECO03:

MOV
MOV
MOV
MOV
RESET
1578

BMI
ERROR !

$TRAPD, 384
8340, 246
8200’ SGOOAT
sR0M3 SLPAOR

LKS
TO004

:SETUP_VECOR_IN CASE OF UNFORSEEN PROBLEMS

:NO INTERRUPTS WHILE PRINTING FATAL MESSAGE

sHAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR
:SETUP_LOOFBACK ADDRESS IN CRSE OF AN ERROR

:SHOULD SET THE CLOCK FLRG

:FInD OUT IF IT DID

:GC_ON TO THE NEXT TEST IF IT SET_THE CLOCK FLAG

:ERROR, CLOCK FLAG NOT SET BY INIT

.SBTTL TEST THAT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOD OF TIME (20 MS MIN)
;TEST THRT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOD OF TIME (20 MS MIN)

too0u:

ROOQCM:

ROOCN:

E0COY:

SCOPE
MOV
MoV
MoV
MOV
CLR
CLR
1578
BMI
INC

BNE
ERROR |

$TRAPC, 84
8340, 286
sRO00Y, SLPADR
8200, SGODAT
LKS

RO

LKS

T000S

RO

ACOOY

;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE

:SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR

;HAVE_GOOD DATA INFQ READY FOR TYPEOUT IN CASE OF AN ERR
:CLEAR THE CLOCK FLAG

:AND A TIMER LOCATION

: 1S CLOCK FLAG SET

;NO, INCREMENT COUNT 003 WRIT FOR SOMEMORE
:WAYT SUFFICIENT AMOUNT OF TIME FOR CLOCK
:ERROR, CLOCK FLAG FAILED T SET




MRINDEC-11~DZkWR-E
.Pil

DZkKA

562
563
SeM

35

567

uun
oo
000

un
onL£WwWn—o

~3~)-

ononunuion
SININI)

(ValTa)0y)
NN
J000 ~3

N S Y S = Y =
NN L LoN—OWw

oo oMo

002120
g021ee
002130
002136
002144
002152
002156
002152
00c164
002164
002170
80ec172
002176
002200
002202
002204
002206
002210
002210
002216
C0z2224
002226

002230
00223¢
002240
002246
002254

002314
002 '6
002320
002320
002326
002332
002340
002342

INE_FREQUENCY CLOCK PROGF
SET

TEST THAT CLOVK FLRG WILL

000004
012737
012737
012737
012737
013746
212746
000002

00s037
005003
105737
100404
0rsa03
0U1373
104001
000410

012737
032737
001001
104001

00000u
012737
012737
012737
0127237
013746
012746
000002

005037
005003
105737
100404
005203
001373
104001
000412

012737
00s037
032737
001401
104001

00beee
000340
000100
002164
000340
002164

177546
177546

030100
000130

00eeee
000340
000000
002274
000340
002274

177546
177546

000100
177546
000100

000004
000005
QClled
Q01106

177546
177546

000004
000306
00l1eH
COL106

177546
177546

B

E4S:
ROOQS:
RO00S:

£000s.
B00OS:

E1005S:

AM
RFTER SLFF

MRC
IC1

AT INTERRUAT ENRLE

NOV
MOV
MOV
MOV
MOV
MOV
RTI

CLR
CLR
TSTB
gHl
INC

BNE
ERROR !
BR

MOV
BIT
BNE
ERROR 1

$TRAPQ, 34
$340, 346
#100  $GDDAT
tR00OS, SLPADR
PR7.-(5P)
1648, -(SP)

LKS
R3
LKS
B8OOGS
R3
RO00S

T000G
#100,LKS

4 1

; SETUP VECOR_IN CASE OF UNFORSEEN PROSLEMS
!NO INTERRUPTS WHILE PRINTING FATAL MESSAGE
‘HAVE GOOD DATA INFQ READY FOR TYPEOS 6N CASE OF AN ERR
:SETUP LJOP BACr ADDRESS IN CASE OF ERR
;PUT NEW PS ON STACK
,,PUT NEW PC ON STACK
;+ POP NEW PC AND PS

- INITIALIZE A COUNTER LOCATION

:1S THE CLOCK FLAG SET?

IF S0, CONTINUE ON WITH THE TEST

:IF NOt INCREMENT THE COUNTER LOCATION

*AND GO TEST THE CLOCK FLAG AGAIN. UNLESS..

:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS

; CLEAR CLOCK FLAG AND SET INTERRUPT ENABLE
; IS INTERRUPT ENABLE SET?

; ERROR INTERRUPT ENRBLE NOT SET

LSBTTL TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED
: TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED

Yoo0s:

bus:
ROOC6:
RO036:

EOOCE:
B0OOG:

E10006:

SCOPE
M0V
MoV
MOV
MOV
MOV
MOV
RTI

B
ERROR 1

$TRAPO, 244
#340, 46

%0, SOODAT
sRO00E , SLPADR
PR7.-(8P)
1648, -(SP)

LKS
R3
LKS
80006
R3
RO00e
10007

$100,LKS
LK

;SETUP_VECOR IN CASE OF UNFORSEEN PROBLEMS
:NO INTERRUPTS WHILE PRINTING FATAL MESSAGE

: INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR

,,PUT NEW PS ON STACK
:PUT NEW PC ON ~STACK

:: POP NEW PC AND PS

; INITIRLIZE R COUNTER LOCATION

: IS THE CLOCK FLAG SET?

; IF SO, CONTINUE ON WITH THE TEST

:1F NOt INCREMENT THE COUNTER LOCATION

;AND GO TEST THE CLOCK FLARG AGRIN. UNLESS..

sCLOCK FLAG DID NOT SET AFTER A WAITING PERIOD » 20 MS

s wewmeIwme B

; CLERR CLOCK FLAG AND SET INTERRUPT ENABLE
s CLEAR_INTERRUPT ENABLE

s TEST THE INTERRUPT ENABLE BIT

+ 1S INTERRUPT ENABLE CLERRED

:ERROR, ERROR INTERRUPT BIT CAN NOT BE CLEARED




MAINDEC-.1-DZKWA-E LINE FREQUENCY CLOCK PROGRAM
TEST THAT INTERRUPT ENARBLE BIT MAY BE CLEARRED

DZKWAE.

Fil

002344
002346
UEEE

2362
022370
00237¢
002404
00241e
0024ib
002420
00c4eM
002426
002432
002434
002440
002442
002444
002446
002450
0J2452
002452
002460
002462
002464
002456
002470
002472

CoesCe

002504
002506
002514
00es2e
002530
002536
002544
002550
002554
002562
002570
002572
002574
002600
J0ee02
002608

0C00d4
012737
018737
012737
012737
012737
012737
012706
B0SC46
012746
000002
005037
005003
105737
100404
005203
001373
104001
000415

012737
00S0a0
005200
000240
001375
104002
000404
105737
100401
104001

000004
01e737
012737
012737
012737
012737
005037
013746
012737
012737
000404
022626
012637
030431
012637
012706

006222
00034

00030

0024le
002474
000340
001000

002426
177546
177546

000130

177546

00e22c
000340
002544
002654
000340
177546
0CO00H
002572
000240

000004

000004
001000

000004
000006
00ilaY
001106
000130
000182

177546

0Cgo0u
000006
001106
000100
000:02

000004
177776

NO1

MRACY1l 27(732)
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LSBTTL_ TEST THAT CLOCK INTERRUPTS TO CORREST VECTOR ADDRESS
TEST THRT CLCCK INTERRUPTS TO CORRECT VECTOR ADORESS

tacoz

ROCQ7:

1%:
RCD07:

ECOC?:
BOQO?:
co007:

E10007:
00007:

£20007:

SCOPE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV
RTI

ERROR e

TSTB
BMI
ERROR 1

$TRAPO, 284
#340, 3#6
#300; $GDDAT
#R0007, SLPADR
#00007 . 100
#340, 9#i02
#1000, <P
-(SP)

%15, -(SP)

LKS
R3

LKS
80007

R3

AOOO7
10010
%100, LKS
RO

RO

co007
10010

LKS
10010

;SETUP _VECOR IN CASE OF UNFNRSEEN PROBLEMS
:NO INTERRUPTS WHILE PRINTING FATAL MESSAGE
tHAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR
:INITIARLIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR
SET UP VECTOR RE*URN POINTER
1 _INTERRUPT IS ENOU
GET STACK RERDY FOR INTERQUPTS
:DROP CPU PRIORITY LEVEL
:SET RETURN ACDRESS ON STACK FROM 'RTI’
RETURN TO NEXT INSTRUCTION

; INITIALIZE @ COUNTER LOCATION
+1S THE CLOCK FLRG SET?
IF S0, CONTINUE ON WITH THE TEST
c NOt INCREMENT THE COUNTER LOCATION
nno G0 TEST THE CLOCK FLAG AGAIN. UNLESS..
:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS

; ENABLE INTERRUPT

;STALL FOR TIME
:WAIT FOR INTERRUPT
;ERROR, DIDNT GET INTERRUPT

;ENTER HERE IF INTERRUPTED
; ERROR, INTERRUPT NOT CAUSED BY CLOCK

.SBTTL_ TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PQIORITY S
; TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PRICRITY &
:NOTE: IF THERE IS NO HARDWARE 'PSW’ THIS TEST WILL BE SKIPPLD

too16:

ROO10:

1%:

ee:

SCOPE
MOV
MOV
MOV
MOV
MOV
CLR
MOV
MOV
MoV
BR
cHP
MOV
BR
MOV
MOV

sTRnP0‘§u4
nqooiu $LPADR
00010, 100
tauu cak102

e

(SPJ+, (SP)+
(SP)+ 4
T0011°
{SP)+,4
01000 SP

; SETUP_VECOR_IN CASE OF UNFORSEEN PROBLEMS
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE
:INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR
:SET UP VECTOR RETURN POINTER

:NO INTERRUPTS ALLOWED AFTER THE FIRST ONE

; SAVE BUS TIMEOUT VECTOR CONTENTS

tSET A SERVICE 'PC’ IN CASE TIMEOUT OCCURS
;D0 WE HAVE A HARDWARE ‘PSW’?

:BRANCH IF YES

tRESTORE STACK FROM TIMEQUT

tRESTORE BUS TIMEOUT VECTOR CONTENTS

;RESTORE BUS TIMEQUT VECTOR CONTENTS
s INITIALIZE THE STACK POINTER
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Do
k_PROGRAM MACYLl 27732 10-SEP-76 13:12 PRGE IS

MRINCES-11-D2hWR=E _INE FREJUEMNCY CLY
LU Il INTERRUPT WITH PROCESSCOR AT PRICRITY S

C
ookt Pl TEST THAT JLJon WILL IN

&7y 022512 25003 CLR R3 :INITIALIZE Q CCUNTER_LOCATICN
€5 203614 10873F 1°TG4e R0C10: TSTR  LKS :15 THE CLOCK FLAG SET? )
6~& Q03620 130404 gMI 80210 +IF 0, CANTINUE ON WITH THE TEST
prr 003632 (00822 INC R3 :IF N3t INCREMENT THE CCUNTER LCCATION
5-8 002824 001373 BNE A0010 tAND GO _TEST THE CLOCK FLAG AGAINST JNLESS. ..
£~ (03626 1ONCOL : ECO10: ERROR 1 :C.CCK FLAG DID 1OT SET AFTEFR A WAITING PERICC . 20 M8
630 002630 0OCHIS "\ . GR T0011L
ES1 DRBEN Digrar OOBICD TR D moy  w00.LKS ENRBE INTERRUPT
- -t o PR 1 - . H -
£33 385255 gcgaoa CLR )
634 D042 008200 €32i0: INC RO
» 585 032844 J0C240 NOP :STALL FOR SOME TIME
> 835 [02c4p 0QI3TS BNE $00:0 :WAIT FOR INTERRUFT
£5~ (22650 .0N002 £10010: ERROR 2 :ERROR, INTERRUPT FRILED TC OCCUR
£38 002652 0004CH _ B TOO1!
€39 [Q0PESY 105T3T 177346 00010: TSTB  LkS :ENTER HERE IF INTERRUPTED
§3C 20366 102401 gM] T00:!
£31 202se@ ICNCL! E20010: ERRIR | ;ERROR, INTERRUPTDID NOT {LEAR THE CLOCK FLRG
=%C
Ex )
£65 .SBTTL  TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR PRICRITY &
8%k :TEST THAT CLCCK WILL NOT INTERRUPT WITH PROCESSCR PRIORITY b
£37 :NOTE: IF THERE IS NO HARDWARE 'PSW' THIS TEST WILL BE SKIPPED
B39 0Q02¢e4 000204 tctil: "scoPE
639 D362666 Q13737 (00%e222 300004 MV STRAPQ, D84 :SETUP_VECOR IN CASE OF UNFORSEEN PRQSLENS
ToC 002674 12737 C0OHC ZCO3CE MOV 1340, ek :NO_INTERRUPTS WHILE PRINTING FATAL MESSA
701 G0EFC2 Q13737 00z 10 O6I1Cs MO sRODLL,.SLPACR  SETUP LOOPBACK ACORESS IN CASE O AN ERRJ
TJd2 003710 008037 ITTSHE R2011: CLR LkE
7c3 0C27!4 005003 ) CLR R3 sINITIALIZE A COUNTER_OCATION
r4 0C371p 105737 17754p RI0:1: S8 LKS :1S THE CLOCK FLAG SET?
~36 Dfer22 107434 B™I 82011 :JF SO, CONTINUE CN WITH THE TEST
TC6 0C2red 005203 ING R3 :1F QY INCREMENT THE COUNTER LCCATION
cor 03272k 001373 BNE RO011 :AND 30 TEST THE CLOCK FLAG RGAIN. UN.ESS...
7E6 002730 104001 £2011: ERROR ! :CLOCK FLAS DID NOT SET AFTER A WAITING PERISD * 20 M3
723 Dgerda 0002 s0: BR 10012
».1 0OcT3% 012706 001090 MYy #1020, 5P INITIRLIZE THE STRCK PQINTER
~.2 0o2td0 213746 QCOOOY MOV 4 - CP) 1 SAVE SUS TIMECLT VECTCR CONTENTS
713 238748 313737 002782 000IOM MOV sl 3 :SET SERVICE *PC* IN SASE TIMECu? 2CCURS
714 £E3rE2 212737 028330 17TTTE MCY #FRE , PS :D5 WE WAVE A HARDWARE 'PSW’®
TiE 002760 DOOMOM4 B8R 28 :BRANCH IF YES
~1E 02276 022626 18 cHP (SP1+,(SP1+ tRESTCRE STACK FROM BUS TIMEQUT
~17 0C27e4 012637 000004 MOV 5P+ .4 sRESTORE BUS TIMEQUT VECTIR CONTENTS
7.9 062773 CO0424 BR 0012
71§ AT3772 Cl12837 0COJC4 28: MOV 5P+ 4 ;RESTORE BUS TIMEOUT \ECTOR CONTENTS
720 002776 012737 003026 000100 MOV e£1011, 100 +SET UP VECTOR RETURN
*2i 003074 (012737 O000ICO0 17784¢ MOV 8100,LkS :ENRBLE INTERRUPT
72 97.2i2 205203 ¢LR R3 s INITIALIZE A COUNTER LOCATION
723 023014 105737 17734p cocll: TSTB  LKS +1S THE CLOCK FLAG SET?
724 002020 1G0404 BM] 00011 +IF SO, CONTINUE ON WITH THE TEST
7:S 003092 00S203 INC R3 :IF NJY INCREMENT THE CCUNTER LOCATION _
736 003024 001373 BNe ccoll tAND GG_TEST THE CLOCK FLAS AGAIN. LMLESS... i
7e7 CC302e 3CW02! E1011: ERROR I :SLOCK FLAG DID NOT SET AFTER R wAITING BERID * 32 %
7se L3308 CCo71€ BR 10014
723 20303 £3011:
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MAINDES- ll-DZKNQ E .zns ‘REQJEN Y CLOCK PROGRAM MACYLl 27(732) 10-SEP-?6 13:12 PAGE 16
NORWAE. P11 TEST In WILL NOT INTERRUPT WITH PROCESSOR PRIORITY 6 |
=3 g:ggas QOO;:E nug GIVE CLOCK EXTRA TIME TO INTERRUPT
. M 8 4
3 mpaRdd RERASHS he 10012
:gg 003047 104023 £20011: ERROR 3 :ERROR, CLOCK INTERRUPTED WITHOUT MAvING PRIORITY
-3
~3 .SBTTL TEST THAT RESET SETS CLOCK FLAG
=39 - TEST THAT RESET SETS CLOCK FLAG
~33 003C42 200004 tos12:  scope
~40 003088 Q12T3T 000200 091134 MOV 8200, $GDDAT :HAVE GJ0D DATA INFO REARDY FOR TYPECUT IN CASE 7F AN EFR
T4l 002352 J12737 Q06222 020 MOV sarﬁo asw :SETUP VECOR IN CASE OF LUNFORSEEN PROBLEMS
43 003083 5i3T37 008340 50035 MOV :NO INTERRUPTS WHILE PRINTING FATAL MESSAGE
~43 (03066 0i2737 053079 001:i2% MOV anuoia.stnon :SETUP LOOPBACK ADDRESS IN CASE OF AN ERRCR
9§ 063074 005037 177S46 ROO12: CLR LKS .cnsn CLOCK FLAG
745 003100 995303 CLR R3 ; INITIALIZE A COUNTER LOCATION
~46 003102 10S73" 1T7Su4g ANQ12: 1578 LKS 1S THE CLOCK FLAG SET?
~47 003106 10040 8M] 809;2 +IF S0, CONTINUE ON WITH THE TEST
748 003110 005203 INS R :IF NOY INCREMENT THE COUNTER LOCATICN
™9 003112 001373 BNE R001Z : AND so TEST THE CLOCK FLAG AGAIN. UNLESS..
780 003114 104001 EC0I1Z: ERROR | :CLOCK FLAG DID NOT SET AFTER R JRITINu PcRiop » 20 ™
758! 0C3116 0OONO7 BR 10013
782 003120 Ba012:
€3 03120 00S0IT  ITTS<S CLR LKS ‘
75+ 003124 00CC0S - RESET - , iSHOULD SET CLOCK FLAG
75 0303126 105737 17TS.e TSTE  LkS
?SE 003:32 100401 BM] va013 s
zgg CO3I34 134201 E10012: ERROR | > ;ERROR, RESET DIDN'T SET (LOCK FLRG
523
7EQ
7E1 .SBTTL TEST LINE 2LOZK nspenrnaxuzrv
e :TEST LINE CLOCK REPEATARBILITY
763 :MAKE SURE THAT GVER TWQ EQUAL PERIODS OF TIME
764 *THE oLJCK PUTS OLT THE SAME NUMBER OF PULSES
768 00313t DOOOOM too13: SCOPE
766 003140 0935502 ROC13: CLR RO sCLERR IST TIME COUNT
767 003i4e 0DOSCO! C.R Rl :CLEAR 15T CLOCK -OUNT
768 (093144 013746 000340 MOV PR7 . -(SP) ::PUT NEW PS ON STACK
769 003:80 J1274 JC2.%56 MOV 3648, -750° :3PUT_NEW PC ON ~STACK
;;? 833532 000002 us RTI s+ POP NEW PC AND PS
T72 003:56 012737 003:86 701106 PRIGI3: ™MoV 8R1013,8LPADR  ;ERRCR IN NEXT FEW INSTRUCTICNS CALSES A SHORT SCOPE LO
773 002184 00S037 177546 CLR LS -
774 :SYNC_ON CLOCK FLAG R COUPLE OF TINES
775 003170 00SCO3 CLR R3 :INITIALIZE R COUNTER LOCRTION
776 003172 105737 177546 AO013: TSTB LKS 1S THE CLOCK FLRG SET?
777 003i76 100404 2M] Ba0!3 :1F SO, CONTINUE ON WITH THE TEST
778 003200 (Q0S203 INC R3 :1F NOt INCREMENT THE COUNTER LOCATION
779 003202 001373 BNE AJ013 *AND GO TEST THE CLOCK FLRG RGAIN. UNLESS..
780 003204 104001 £00:3: ERROR 1 wwurmcmomravmwnnmnm,ﬂmrv=cﬁ
761 003206 D00SI0 BR TOO1N
782 003210 BCO13: )
763 0083210 012737 0032:0 0O:ICE R2013: MOV sR2013,SLPROR  ;MAKE SCOPE LOOP SHGRT IN CRSE OF AN ERROR
784 (03216 005027 177%<4k CLR LKS

78S D0:ge2 COSCC3 CLR R3 ;INITIRLICE R COUNTER LCOCATION

l._...._-——._-.—_-.-- - -
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TEST

CINWRE.FLL

00342k

105737
150424
005203
001373
164391
600473

00sQ3”
10573?

86826}

JOSJer

104001
00u442

012737
D0S037

010127
0102237

104004
N00e40

sINE FREQJENCY CL
- »uavK REPE

| .-

4'-=q5

[T7Su4E
177848

177546

2327e

1775496

177545

003324
177546

177546

Q
AT

Qo.1Cs

001106

J0I13k

Ck PROGRAM
RBILITY
<CO13: 7478
8MI
INC
BNE
E10313: ERROR !
BR .
00013:
CLR
£J013: T3T8B
PL
NC
CLR
G0013: INC
NE
CLR
CLR
R3013: MQV
LR
LR
HCOl1S: TSTB
BM.
INC
BNE
£20013: ERROR |
BR
J00.i3:
R4013: MOV
CLR
CLR
K3013: 7TSTB
BM1
INC
BNE
£30013: EEROR 1
LOCL3:
MOV
CLR
MOC13: TSTB
BPL
INC
CLR
NOOL13: INC
BNE
CMP
BEQ
ES0012: MOV
MOV
ERROR 4
NCP

.SBTTL LINE CLOCK REGISTER ACCRESSI
:LINE CLOCK REGISTER ADDRESSING TEST

D02

MRCY L1 27(732)
LKS

Dg013

C0013

TOO14

LKS

KS

60013

R1

LKS
RQ
FCOI13
RO

Re

sR3013, SLFRDR
LkS

R3
LKS
013

H0013
10014
#R4013, SLPACR
LKS
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.15 THE CLOCK FLPG SET?

'1F 50 CONTINUE ON WITH THE TEST

{1F NOt INCREMENT THE COUNTER LOCATION

1AND_GO_TEST THE CLOCK FLAG AGAIN, UNLESS...

FCLOK FLAZ DID NCT SET RFSER A WAITING BEAIsL . 29 M

IS CLOCKk FLWG SET

:NO
;41 T3 SLOCK COUNT
:CLEAR CLOCK IF SET
i+1 10 TIH; COUNT
tREPEAT UNTIL RO=0
;CLEAR 2ND TIME COUNT
:CLEAR_2ND CLOCK COUNT
: INSURE A SHORT SCOPE LOOP

;SYNC ON CLOCK FLAG TWICE

: INITIALIZE A COUNTER_LOCATION

;1S THE CLOCK FLAG SET?

:]F SO, CONTINUE ON WITH THE TEST

:IF_NOt INCREMENT THE COUNTER LOCATICN

'AND GO _TEST THE CLOCK FLAG AGAIN. UNLESS..

:CLOCK FLAG CID NOT SET AFTER A WAITING PERIZD > 20 ™S

: INSURE R SHORT SCOPE LCCP

:INITIALIZE A COUNTER LOCATION
:7S THE CLOLK FLAG SET?

:1F 50, CONTINUE ON WITH THE TEST

:IF NOt INCREMENT THE COUNTER LCCATION

:AND GO TEST THE CLOCK FLAG AGAIN. UNLESS..

:CLOCK FLARS DID NOT SET AFTER A WAITING PERICD » 29 MS

;MUST LOOP BACK TJ BEGINING OF TEST IF EERCR CCMES NOW

IS CLOCK FLRS SET

+NO
+1 TO CLCCK COUNTY
CLEQR cLOCK IF SET
+1 TO TIME COUNT
REPEAT UNTIL RO=C
,?SSIST CLOCK COUNT EGQURL TO 2ND CLOCK CCUNT?

E
'GET Rl READY FOR PRINTOLT

'CET R2 READY FOR PRINTOUT

'ERROR, CLOCK FLA3 OCCURRED DI FEERENT
'NUMBEA OF TIMES IN EQUAL PERicD

G TEST
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LINE CLOCK
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€93 CO36eY
B34 003666
€95 003674
€3 003702
£97 00370¢

0Cs0r7

000004
012237
012737
005037
012737
012737
01374
012746
005002

012706
005037
912777
032737
001401
104005
00S037

012737
00sg77

002004
012737
12737
00s037
0ig737

00112y
053580
167546
393516
060340
000340
003500

001Ca0
177546
000100
000109

177546
023546
175352

003634
QOC340
00lled
003616
177146
003343
C03618

001000
177546
200150
0001ac

177546
0C36eM
175234

003752
006340
oC1124
003734

001106
00110
000004
0C00as

175402
177846

£300CH

000004
COCChs

Q0li0k
031.20

175284

177546

G0CO0u

vl jsis,
000206

COil108

EQE

LINE FREQUENCY CLOCK PROGRAM MRCYLl 27(732) 10-SEP-76 13:12 PAGE 18
REGISTER RDDRESSING TEST

+TEST THRI THE “LKS" REGISTER CAN NOT BE ADDRESSED AS ANYTHING BLT 177546
+SET A LOCATION THAT IS CLOSE(DIFFERS BY I BIT) TO THE LKS REGISTER
:T0 100. IF THE LKS ALSO CHRNGES, THEN SIGNAL AN ERROR
ta014; EESPE
MOV aaoglq SLPADR  ;INITIALIZE THE LCOPBACK ACNEESS IN CASE OF AN ERRJR
MOV 8157546, SGDADR  :SAME AS “LKS" ADDRESS EXCEPT WITH BIT 123 CLEAR
MOV 8A0014,9 -SETUP VECTOR IN CASE I1¥ IS MONEXISTANT
MOV #3406
MOV PR? . ~(SP) PUT NEW PS ON STACK
MOV 8548, - (SP) ,,PUT NEW PC ON “STACK
s RTI + POP NEW PC AND PS
ROCIM: geg thOO ,SP :SETUP THE STACK
I0914: MOV #100,33G0RDR  ;SET THE “CLOSE™ ADDRESS T2 = 100
ROOINY: géa gagquxs :MAKE SURE THAT "LKS™ WRS NOT AFFEZTED
ECJI4: ERROR S 1T AFFECTED “LKS* =-- ERROR
BA0i4: CLR LKS
MOV 870015 .4
C.R 2$GDACR :CLEAR OUT THE “CLOSE™ ADCRESS
.SBTTL LINE CLOCK REGISTER ADDRESSING TEST
-LINE CLOCK REGISTER ADCRESSING TEST
$9015:  SCOPE
MOV snooxs Y :SETUP VECTOR IN CRSE IT IS NONEXISTANT
MOV 340
CLR scaobr
MCV 8R001S,SLPADR  :INITIALISE THE LOOPIACK ADDRESS IN CASE OF AN ERROR
MOV 317,146 $GDROR srne RS “LKS" nooREss EXCEPT WITH BIT S CLEAR
MOV -(5P) :PUT NEW PS ON S
MOV csqt -15P) ,,PUT NEW PC ON srncx
cus RTI 13 PCP NEW PC AND PS
ROOIS: gg; tlooo ,SP +SETUP THE STACK
10715: MOV 8100,23G0ADR  :;SET THE “CLOSE™ RDDRESS T = 100
A0015: géa 568?§Lks MAKE SURE TMAT “LkS“ WRS NOT RFFECTED
E0DIS: EPROR S 1T AFFECTED “LKS™ -- ERRCR
BOO1E: CLR LKS
MCY 870016 .4
CLR JSGORCR :CLERR QUT THE “CLCSE™ RDCRESS
.SBTTL LINE CLOCK REGISTER ADDRESSING TEST
-LINE CLOCk REGISTER ADDRESSING TEST
too1e: ~ SCoPE )
MOV 840016, 4 :SETUP VECTOR IN CASE IT IS NONEXISTANT
MOV 2340 6
CLR SGDDAT
MOV SR0016.SLPADR  :INITIALIZE THE LOOPBACK RCDRESS IN CRSE OF AN ERRCR
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898 0037IN 012737 177446 001120 MOV 8177446,8GDADR  ;SAME AS "LKS" ADDRESS EXCEPT WITH BIT & CLEAR
899 003”22 013746 000340 MOV PR7,-(S#) +vPUT NEW PS ON STACK

900 003726 0l2r4é 00373 MOV 648, - (SP) s 1PUT NEW PC ON “STACK

901 003732 000002 RTI :+ POP NEW PC AND PS

302 ooavg: sqs: _

903 003”34 012706 001000 00ie: MOV #1000, SP :SETUP THE STACK

904 003740 005037 177546 SLR LkS

905 003744 012777 000100 175146 10016: MOV 100, 38G0ADR  ;SET_THE “CLOSE™ ADDRESS TO = 100

Q0% 003752 032737 000100 177546 AOOi6: BIT 100, LKS !MAKE SURE THAT "LKS™ WAS NOT AFFECTED
307 003760 90INO! BEQ BOO16 :

908 003762 104008 __ EQ0L6: ERROR § 1T AFFECTED "LKS® -- ERROR

303 003764 205037 177546 B00i6: CLR LKS

910 003770 012737 004002 000004 MOV 870017 M

g;é 003776 005077 175116 CLR J$GOROR +CLEAR OUT THE "CLOSE™ RODRESS

ik

315 .SBTTL LINE CLOCK REGISTER ADDRESSING TEST

31E :LINE oLOCK REGISTER ADDRESSING TEST

3.7 004002 0002004 ¥3017:  SCOPE .

918 004004 012737 004070 000OCY MOV $A0017,4 :S2TUP VECTOR IN CRSE IT IS NONEXISTANT
§19 Q04C1z 012737 000340 C€O030s MOV $340.6

820 004020 005037 001124 CLR $GDDAT A -
921 004024 (12727 004052 001108 MOV sR0017,SLPADR  :INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERRCR
952 (Q(4032 012737 177655 001120 MOV 8177556 $GDAOR ;SAME AS “LKS™ ADDRESS EXCEPT WITH BIT 3 SET
923 Q04048 013746 000340 MOV PR7,-(SP) : TPUT NEW PS ON STACK

924y Q4044 012746 CON0S2 MOV 8648, -(SP) : :PUT NEW PC ON STACK

325 (QO4050 000002 RTI :: POP NEW PC AND PS

956 004052 bYS:

927 004052 012706 001000 RO0I?: MOV #1000, 5P :SETUP THE STACK

So8 004056 005037 177546 LR LKS

929 0040k 012777 000100 175030 1I0917: MOV 8100, 98GDADR  :SET THE "CLOSE™ ADDRESS TO = 100

930 004070 032737 000i10C 177546 AO017: BIT 8100, LKS :MAKE SURE THRT "LKS" WAS NOT RFFECTED
331 004076 OCIN01 BEG 80017

932 ([Q4190 104005 £00:7: ERROR S 1T AFFECTED “LKS™ -~ ERROR

§33 004i0e 0035037 i775ub BeSi?: CL LKS

934 004106 012737 004120 COCOOH MOV #TOC2C .4

ggg 004114 00S077 175000 CLR J$GOADR :CLERR OUT THE “CLOSE™ ADDRESS

o

933 .SBTTL LINE CLOCK REGISTER ADDRESSING TEST

340 :LINE CLOCK REGISTER ACDRESSING TEST

341 0C4120 000004 to0z0: ~ SCoPe .

942 004122 12737 004206 000004 MOV 80020, 4 <SETUP VECTOR IN CASE IT IS NONEXISTANT
q43 004130 012737 000340 00C006 MOV 8340, 6

944 004136 005037 00ll24 CLR SGODAT _

945 004142 012737 004170 001106 MOV 8R0020, SLPADR  :INITIALIZE THE LOOPBRACK ADDRESS IN CRSE OF AN ESRIR
946 004150 012737 17756 001120 MOV ¥17756b,SGORDR  :SAME RS “LKS™ RADORESS EXCEPT WITH BIT 4 SET
947 004156 013746 000340 MOV PR?,. - (SP) :sPUT NEW PS ON STACK

948 004162 012746 004170 MOV 648, - (SP; ++PUT NEW PC ON STACK

943 (0416 000002 RTI :1 POP NEW PC AND PS

958 BO4170 648 :

95] (04170 012706 001000 R0020: MOV #1000, SP SETUP THE STACK

652 OC4174 005037 177546 CLR LKS i

9S3 704200 012777 000100 174712 10020: MOV #100,33GDR0R  ;SET THE "CLOSE" RDDRESS T = 100




MAIN
DZhK

L ll‘ngHR

P11
004206

BRiste

004220
0Q4224
004232

004236
004240
004246
B04254
004260
004266
g04e7Y
004300
004304
004306
004306
004312
094316
004324
004332
004334
004336
094342
004353

0043584
00435k
004362
0N4270
004376
004404
004412
004420
004424
004430
004432
004432
004436
004442
004480
004456
004460
0044Ee
0044ER

032737

PBdges

00503”
00 qu

J00304
012737
012737
005037
012737
912737
013746
012746
000002

012706
00503"
012777
032737
001401
104005
005037
012737
005077

012706
005037
112777
032737
001001
104005
005037
000a0os

etk RET

d00100

1?”546
OQH
456.

004324
000340
00lle4
004306
177746
000340
004306

001000
177546
000108
000130

177546
004354
174544

004470
006222
anN34n
000100
004432
177547
020340
004432

001000
177546
0Cal100
000100

177546

S tERC A0S

177546

0000CH

00C0CH
00C006

001136
001120

174574

17754

320004

000004

- - -

001120

174450
177546

GOe2
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RESSING TEST
RC020: BT géggﬁLKS ;MAKE SURE THAT "LKS" WAS NOT AFFECTEC
£0C20: EESOR S ;IT AFFECTED "LKS* -- ERRCR

B0020: CLR LKS
MOV 270021 M
CLR J3GOAOR ;CLEAR OUT THE "CLOSE"™ RDDRESES

.SBTTL LINE CLOCK REGISTER ADDRESSING TEST
°bégE Cngs EEGISTER AODRESSING TEST

t
MOV 8A0021, 4 -SETUP VECTOR IN CASE IT IS NGNEXISTANT
MOV $340.6
CLR SGODAT

MOV 8R0021,SLPACK  :INITIALIZE THE LOOPBACK ADDRESS IN cnse OF AN ERRCR
MOV $177746 , SGDAOR snns RS *“LKS™ ADORESS EXCEPT WITH BIT 7 SET
MOV PR?.-(5P) +sPUT NEW PS ON STACK

MOV t64d, -(SP) ; iPUT_NEW PC ON STACK
us RT! :: POP NEW PC AND FS
ROD21: EE§ tlgﬂﬂ ,SP SETUP THE STACK
10021: MOV $100,33GDRDR  ;SET THE “CLOSE" ADDRESS TO = 100
ADO21: gég gégglLK. !MAKE SURE THRT "LKS" WAS NOT nrrsfrsc
E0021: ERROR S 1T AFFECTED "LKS® -- ERROR
B0021: CLR LKS

MOV 10022 .M

CLR $GDADR :2LEAR OUT THE "CLOSE™ ADDRESS

.SBTTL LINE CLOCK REGISTER HIGH B\TE TEST
:LINE CLOCK REGISTER HIGH BYTE T

:MAKE SURE THE LKS REGISTER LOW avrs RESPONDS TO THE HISH BYTES ADDRESS
tcoea: §ggpe

10023
MOV $TRAPD, 384 :SETUP VECOR IN CRSE CF UNFORSEEN PROBLEMS
MOY 2340 b6 'NG INTERRUPTS WHILE PRINTING FATAL MESSAGE

MOV #1000 SGODAT
MOV sR0022,$LPAOR  ; INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERRCR
MOV a177sq? $GDAOR :HIGH BYTE OF THE LkS REGISTER

MOV 7.-(5P) :PUT NEW PS ON STACK
MOV asqt -{SP) ,,PUT NEW PC ON STACK
cus RTI :: POP NEW PC AND PS
RoD22: EEK :1200 ,SP sSETUP THE STACK
10022: MOVB  #100,38GDRDR  ;SET THE HIGH BYTE ADDRESS TJ = 100
gég aéggéLxs : MAKE SURE THAT “LKS™ LOW BYTE WRS RFFECTED
E0D22: ERROR § :SHOULD HAVE SET BIT 7. ERROR
A0022: 5%?57 LKS
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P11

004470
00447Te
004500
004506
004S 1Y
0g4S2e
004526
004530
00453

004536
004540
0O4S42
0O4SHY

004564

004566
094570
GQ4576
004604
goyele
004620
004626
004632
004632
004636
0Q4b42
004644
004644
gg4e52
004656
004660
004662
004670
004672

004674
004676
004704
co47ie
064720
004726

Ll
INE C

000004
012737
918737
018?37
012737
C0S037
005003
165737
100404
005203
001373
104001
000410

012737
023737
001401
104001

00000M
012737
012737
012737
012737
012737
005037

013746
012746
000002

012737
805227
001375
030005
023737
001401
104001

20000
012737
012737
0i2737
012737
012737

NE
LOC

006222
000340
000200
604522
177546

177546

80C200
177546

006222
000340
000200
004632
004672
177546

000340
O04B44

000300
000000

001124

00eeee
000340
000300
004742
000340

000004
000C0s
00lleM
0C1106

177546
C0lleM

00C0CH
000006
00lie4
001106
000100

177546

177546

000004
000006
Q0lle4
001106
000i02

HO2
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.SBTTL CLOCK FLAG BIT TEST
Yo5aa: |coPE | |-

RO023:
RO023:

£0023:
B0C23:

10023:

£10023:

.SBTTL

T0024:

ROO24:

6us:
RA002M:

£002Y:

MOV
MOV

$TRAPD, 284
$340, 3kt

8200 $GODAT
#R0023, SLPAROR
LKS

R3

LKS

50023

R3

ROC23
T0024
3200, LKS

LKS, $GDDAT
T0024

INTERRUPT TEST

SCOPE
MOV
MOV
MOV
MOV
MOV
CLR

MOV
MCV
RTI
MoV
INC
BNE

RESET
cMP

BEQ
ERROR |

$TRAPQ, 284
8340, 346

2200 $GOOAT
$R002H, SLPROR
sE0024, 100
LKS

PR7,-(SP)
se4d, -(SP;
#300, LKS
0

ROO2Y

$GODAT, LKS
10025

.SBTTL NO SACK TIMEOUT TEST
:NO_SACK TIHEOUT TEST

tooz2s:

$TRAPD, 384
8340, 246

300 $GODAT
$R002S, SLPADR
8340, 102

10-SEP-76 13:12 PAGE 21

; SETUP_VECOR_IN CASE OF UNFNPSEEN PROBLEMS
sNO INTERRUPTS WHILE PRINTING FATAL MESSAGE

; INITIRLIZE THE LOOPBACK RDDRESS IN CRSE OF AN ERROR

;INITIALIZE A COUNTER_LOCATION
:1S THE CLOCK FLAG SET?

;IF S0, CONTINUE ON WITH THE TEST

:IF NO} INCREMENT THE COUNTER LOCATICN _

;AND GO TEST THE CLOCK FLAG AGAIN. UNLESS...

:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS

;MOVE A 1 INTO THE CLCCK FLAG BIT
;SHOULD NOT AFFECT THE FLAG BIT

;CLOCK FLAG DID NOT CLERR

:SETUP_VECOR IN CASE OF UNFORSEEN PRCBLEMS

+NO INTERRUPTS WHILE PRINTING FATAL MESSAGE

;HAVE GOCD DATA INFO READY FOR TYPEQOUT IN CPSE CF AN ERR
s INITIRLIZE THE LOOPBACK RDDRESS IN CASE OF AN ERRCR

;ALLOW CLOCK INTERRUPTS

s s PUT NEW PS ON STARCK
s :PUT NEW PC ON STACK
;; POP NEW PC AND PS

;WRIT FOR 20+ MS

;LOOP BRCK IF NOT DONE WAITING

;RESET _SHOULD CLERR INTERRLPT ENABLE

:ANC LERVE THE CLOCK FLAG SET

;GO ON TO THE NEXT TEST IF IT DID

;RESET SET INTERRUPT ENRBLE OR CLERRED CLICK FLRG

; SETUP_VECOR IN CASE OF UNFORSEEN PROBLEMS

;NO INTERRUPTS WHILE PRINTING FRTAL MESSAGE

+HAVE GOOD DATA INFO READY FOR TYPEOUT IN CRSE OF AN ERR
s INITIALIZE THE LOOFBACK RDDRESS IN CASE OF WN ERROR

;NO INTERRUPTS RFTER THE FIRST ONE
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1366
1067
1068
1089
1070
1071
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1974
1075
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1C8S
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1091
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1100
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Pll

004734
0474
N7Y
004752
004756
004760
004760
004762
004766

00477
004772
004774
004776
005000
005000
02

005034

005036
005040
005046
005054
005062
005070
005074
005100
005102
005102
005110
005116
005122
005126
005134
005140
005142
005144
005152
005154

012737

e

0l2ry4e
0Coa0a

005003
105737
100404
005203
001373
104001
000417

005046
012746
000002
012737
000001
104006
000405
022737
00.401
1C40C!

000004
012737
012737
012737
012737
013746
012746
000002

012737
012737
005037
012706
012737
00See7
001375
00000S
023737
001401
104001

C0CO%4

LINE_FREQUENCY
NO SRCk TIMEOLT TE

005024
7oy
0034

004760

177548

005013
000100

000300

00eecee
000340
000200
00S116
000340
ooslioe

005154
000140
177546
001000
000100
000000

177546

000100

177546

177546

000004
000006
colia4
001106

000100
000102

177546

0011eM

ROOz2E:

B4s:
RO0ES:

EQ02S:
BOOES:

13:

£100eS:

C0025:

£200eS:

.SBTTL
-RESET
too2e:

6NS:
ROC26:

~0026:
10026:

E002k:

_CLOZK PROGRAM
3

X
v

O
MOV
RTI

¢LR

ERROR &
BR

CMP

BEQ
ERROR 1

MRCY11 27(732)

#C00e2S, 100

B3
R?,-(SP)
se4d, -(SP)

R3

LKS

B0OeS

R3

RA02S

T0026

~(SP)
#1§, - (SP)
#100,LKS

70026

JRESET TEST

EST
SCOFE
MOV
MOV
MOV
MOV
MOV

MOV
RTI

MOV

$TRAPO, Jay4
$340, 96

8200 SGDDAT
$R0026, SLPADR
PR? . -(&P)
2648, - (SP)

$£0026, 100
s140, 102
LKS

#1000, SP
2100, (kS
0

RCO26

xS, SGDDAT
10027

.SBTTL CLOCK FLAG BIT TEST
:CLOCK FLAG BIT TEST
*MAKE SURE IT DOESNT CLEAR WHEN YOU TRY TO SET IT VIR R "MOV’ INSTRUCTION

to0e7:

SCOPE

10-SEP-786 13:12 PAGE 22

s sPUT NEW PS ON STACK
++PUT NEW PC ON STACK
s POP NEW PC AND PS

s INITIALIZE A COUNTER_LOCATION
+1S THE CLOCK FLAG SET?

t1F 50, CONTINUE ON WITH THE TEST

:1F NOt INCREMENT THE COUNTER LOCATION

:AND GO TEST THE CLOCK FLAG AGAIN. UNLESS...

:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS.

;OROP_CPU PRIORITY LEVEL

;SET RETURN 'PC* FROM THE RTI

;RETURN TO NEXT INSTRUCTION

;ENRBLE CLOCK INTERRUPTS

;THE ONLY WRY TO LEAVE HERE WITHOUT ERRCR IS TO INTERRLP
; IF IT ERROR 1S HERE ITS BECRUSE OF A "NO-SQCK™ TIMEOUT

F
.1

%NQ QUT WHAT THE INTERRUPT DID TQ THE CLOCK STATUS REG

LERRED THE INTERRUPT ENRBLE OR THE FLARG BIT

;SETUP_VECOR IN CRSE OF UNFORSEEN PROBLEMS

:NG INTERRUPTS WHILE PRINTING FATAL MESSAGE

:HAVE GOOD DATA INFG READY FOR TYPEOUT IN CASE OF AN ESR
:INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR
:sPUT NEW PS ON STACK

:PUT NEW PC ON ~STACK

:: POF NEW PC AND PS

;SETUP STATUS FOR RFTER THE INTERRUPT
; SETUP THE STACK

+SET_INTERRUPT ENRBLE BIT NOW

;WRIT FOR CLOCK FLAG TO SET

;RESET SHOULD NOT CLERR THE FLRG
;FIND OUT IF 10 OIT DID OR NOT

;RESET DID NOT INITIALIZE THE LKS WCRC CORRECTLY




MRINDEC-11-DIKWR-E LINE FREQJENCY CLOCK PROGRAM
CLOCK FLRG BIT

DZkWRE.PLL
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88§160

005302

Q0S304
005306
00S314

00S362
005364
005370
005374
005400
005406
005410
005416

05420

0SY424
005426
00S432
005434
805440
005442

00444

12237

12737
012737
012737
005037
012737
005037
013746
012746
006002

212706
005037
005237
001375
012737
012737
023737
001401
104001

000004
012737
012737
005037
012737
012737
012737
005037
005046
012746
000002
012706
005037
105037
012737
000001
012737
005046
812746
00C0az2
105237
0Q1375
0Us03?
000401
104004

000004

00622

g
000200
00Se22
000102
005304
177546
000340
00Sa40

001000
00le3d
001234

000300

000200
177546

006222
000340
177546
000100
000102
005364
001000
177546
001234
000100
00S442
005426
00ie34

177546

TEST

000004
000008

00114
0C1106

000100

177546
177546
001124

000004
000006

001124

001106
000100

177546
000100

MOV
MOV
MOV
MoV
CLR
MoV
RO027: CLR
riQV
MOV
RT1

MOV
CLR
RC027: INC
BNE
MOV
MOV
CMP

BEQ
£0027: ERROR 1

B4

JOe

MRCYLi 27(732)

arnnpo‘gnq
200, $GDDAT
sR0027, SLPADR

102

#70030 ,100

LkS

PR?.-(SP)
1648, -(SP)

#1000, SP
WORD

WORD
A002?
300, LKS
#200’ LKS
LKS, $GDDAT
TO030

10-SEP-76 13:12 PAGE 23

;SETUP VECOR_IN CASE OF UNFORSEEN PROBLEMS

:NO INTERRUPTS WHILE PRINTING FATAL MESSAGE

tHAVE GOOD DATA INFO READY FOR TYPEOUT IN CRSE OF AN ERR
: INITIALIZE THE LOOPBACK ACORESS IN CASE OF AN ERROR

,,PUT NEW PS ON STACK
tPUT NEW PC ON STACK
;3 POP NEW PC AND PS

;SETUP THE STACK
:SETUP A COUNTER LOCATION T0 = O

;WASTE TIME LOOPING UNTIL THE COUNTER REACHES O

:SET INTERRUPT ENABLE AND TRY TO SET THE CLOCK FLAG

s TRY TO SET 1T AGAIN

:DID THE CLOCK FLAG STAY SET?

:IF_NOT GO ON T0 THE NEXT TEST

:ERROR - MOVED A INTO THE CLCCK FLARG BIT AND IT STRY

.S8TTL _ CLOCK FLAG AFTER INTERRUPT TEST
1SEE IF ggoéETERRUPT CLEARS THE CLOCK FLARG

¥0030:
MOV
MOV
CLR
MOV
MOV
RO030: MOV
CLR
CLR
MOV
RTI
13: MOV
CLR
CLRB
MOV
WALT
ADD30: gov

B003C: éNCB

8
£E0030: ERROR |

$TRAPD, 284
cago 13

LK
#100, SGDDAT
$R0020, SLPADR
sggoao 100

1
-(SP)
%18,~(SP)

#1000, SP
LKS

WORD
$100,LKS
#£0030, 100
-(SP)
#80030, -(SP)
WORD

80030

LKS
1003l

; SETUP_VECOR_IN CASE OF UNFORSEEN PROBLEMS

:NO INTERRUPTS WHILE PRINTING FATAL MESSAGE

sNO CLOCK INTERRUPTS BEF JRE WE ARE READY

tHAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR
s INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR
:SETUP CLOCK INTERRUPT VECTOR

sPRIORITY LEVEL WILL ALLOW FURTHER INTERRUPTS

:DR0P CPU PRIGRITY LEVEL

:SET RETURN ’PC’ FROM THE RTI

sRETURN_TO NEXT INSTRUCTION

:SETUP THE STACK

;CLEAR OUT A COUNTER LOCATION

:ENABLE CLOCK INTERRUPTS NOW

:MAIT FOR AN INTERRUPT

:ERROR IF WE INTERRUPT AGAIN

;DROP_CPU PRIORITY LEVEL

sSET RETURN "PC’ FROM THE RTI

RETURN TO NEXT INSTRUCTION

;D0 R NOTHING LOOP FOR A VERY SHORT PERICD OF TIME

:WE SHOULD INCREMENT TO O LONG BEFORE AN INTERRUPT COMES

; INTERRUPT DID NOT CLEAR THE CLOCK FLRG

.SBTTL_NO INTERRUT AT PRIORITY 7 TEST
s TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSR AT PRIORITY 7

Yo631: scope
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00S446
00S4S+
00S4b2
005470
Q05474
005476
Q0SS

0055

005506
Q05510
00sS1e
00SS14
00SS:!4
005520
0Ossa4
005530
005532
005532
005540
00SS46
005550
00S554
005556

it

000431

012706
013746
012746
00coo2

012737
012737
00s003
105737
100404
005203
0C1373
104001
000404

gogz24c
000240
000401
104003

000004
012737
012737
012737
005037
005003
105737
100404
005203
001373
104001
000433

012706
005037
005037
012737
012737
005046
Qler4e

NE FREQUENCY

ERRUT A

Q06222
00C340
00S470
177548

177546

C010C0
003340
00ss32

00SS10
00C100

177546

Q0ee2e
000340
005622
177546

177546

001000
000776
000774
005712
000100

005706

PRI OR

900004
000C36
001108

000100
177546

00000
000006
001106

CK_PROGRAM

Y 7 TEST

ROO3!:
ROO3!:

E0031:
B0Q31:

648:

€0031:

E10031:

D003l

E20031:

B8
ERROR |
BR

NOP
NOP
BR
ERROR 3

KOe2

MRCYL1 27(732)

$TRAPO, 384
$34C, k6
#R0031, SLPADR
LKS

R3

LKS

agoax

ADO31

10032

1000, 5P

PR? -15P)
164$, - (SP)

$£0031, 100
100, LKS
R3

LKS
00031

C0031
10032

10032

10-SEP-76 13:12 PAGE 24

;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE
:SETUP LOOPBACK ADDRESS IN CASE OF AN EFROR

; INITIALIZE A COUNTER LOCATION
1S THE CLOCK FLAG SET?

:IF S0, CONTINUE ON WITH THE TEST

+IF NOt INCREMENT THE COUNTER LOCATION

:AND GO TEST THE CLOCK FLAG AGAIN. LINLESS..

:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD » 20 M5

; INITIARLIZE THE STACK POINTER
;PUT NEW BS ON STARCK

,,PUT NEW PC ON STACK

;3 POP NEW PC AND PS

:SET UP VECTOR RETURN
:ENARBLE INTERRUP

'INITIALIZE A counrsq LOCATION

:15 THE CLOCK FLAG SET?

IF SO, CONTINUE ON WITH THE TEST

:IF NOt INCREMENT THE COUNTER LOPRTION

:AND GO TEST THE CLOCK FLAG AGAIN. UNLESS..

CLOCK FLAG DID NOT SET AFTER R unxrxnc PERIOD » 20 MS

; GIVE CLOCK EXTRA TiME TO INTERRUPT

;ERROR, CLOCK INTERRUPTED WITHOUT HAVING PRICRITY

.SBTTL_ CC PUSH TEST FOR CLOCK INTERRUPTS
; TEST THAT CLOCK INTERRUPT PUSHES CONDITION CODES ONTO STACK

too3z:

ROO32:
A0032:

E003e:
B0032:

SCOPE
MOV

MOV
MOV
CLR
CLR
1578
BMI
INC
BNE
ERROR |
BR
MOV
CLR
CLR
MOV
MoV

CLR
MOV

$TRAPQ, 284
2340, 246
$R0032, $LPADR
LKS

R3

LKS
B0032

R3

AGOD32
70033
uxooo Sp
BUF 1
uc033e 100
2100, LKS

- (SP}
%15,-(SP)

; SETUP VECOR IN CRSE QOF UNFORSEEN PROBLEMS
sNO_INTERRUPTS WHILE PRINTING FATAL MESSAGE
:SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR

; INITIALIZE A COUNTER LOCATION
:1S THE CLOCK FLAG SET?

*IF SO, CONTINUE ON WITH THE TEST

:IF NOt INCREMENT THE COUNTER LOCATION

tAND GO TEST THE CLOCK FLAG RGAIN. UNLESS..

:CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS

; INITIALIZE THE STACK POINTER

;SET UP VECTOR RETURN

:ENABLE INTERRUPT

:DRIP CPU PRIORITY LEVEL

;SET RETURN *PC’ FROM THE RTI




MRINDEC-11-DlkWR-E LINE FREQUENCY CLOCK PROGRAM

DZKWRE.PLL

1234

005704
QOS?
00571
00s71e
00S72C
005722
005730
005732

006042
00604Y
006046
006050
006056
006060
006086

00e070
006072
006076

LO2

MACY1l 27(73¢)
CC PUSH TEST FOR CLOCK INTERRUPTS

10-SEP-76 13:12 F°GE 25

;RETURN TO NEXT INSTRUCTION
CONDITION _CODES
tWAIT FOR INTERRUPT

;ERROR DID NOT PUSH CORRECT PS ONTO STACK

;SETUP_VECOR _IN CASE OF UNFORSEEN PROBLEMS
:NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE
:SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR

- INITIALIZE A COUNTER LOCATION
1S THE CLOCK FLAG SET?

:IF SO, CONTINUE ON WITH THE TEST

IF NO! INCREMENT THE COUNTER LOCQTION
sAND GO _TES1 THE CLOCK FLAG AGAIN, UNLESS..

:CLOCK FLAG DID NOT SET AFTER A unxr NG PERIOD > 20 MS

; INITIRLIZE THE STACK POINTER

;SET UP VECTOR RETURN

: ENRBLE INTERRUPT

:DROP CPU PRIQRITY LEVEL

sSET RETURN 'PC’ FROM THE RTI
:RETURN TQ NEXT INSTRUCTION
sGET ALL CONDITION CODES
sHAIT FOR INTERRUPT

:ERROR, DID NOT PUSH CORRECT PC ONTO STACK

; TURN THE CLOCK OFF

900002 RII
00277 18: +s§$!ssvzsszsseu 'SET AL
00001 . WA

022737 000017 000776 C0032: CMP 817, BUF1

001495 BEQ 70033

612737 000017 0O0llay MOV #17,SGODAT

104007 ERROR 7

00c721 BR 10032

.SBTTL PC PUSH TEST FOR CLOCK INTERRUPTS
- TEST THAT CLOCK INTERRUPT PUSHES THE PROGRAM COUNTER ONTO STACK
00000Y t0033:  ScoPE

012737 006222 0OOOO4 MOV crnnpo aoq

012737 000340 000096 MOV

012737 005760 001106 MOV anooéa SLPRDR

005037 177546 ROD33: CLR

005003 CLR R3

105737 177546 AO033: TSTB  LKS

100404 BMI 90033

005203 INC

001373 BNE nooaa

104901 E0033: ERROR I

000432 BR T0034

B0033:

012706 001000 MOV c1ooo,sp

005037 000776 CLR BUF I

005037 000774 CLR BUF2

012737 006050 000100 MOV #C0033, 100

012737 000100 177546 MOV 2100, LKS

005046 CLR - (SP}

012746 00BO4Y nov 18, -(SP)

000002 RTI

000277 18: +SEC!SEV!SEZ!SEN

000001 WAIT

022737 0060S0 CO0774 €0033: CMP #0033, BUF2

001404 BEQ 70034

012737 006050 001124 E10033: MOV #C0033, SGDOAT

105010 ERROR 10

.SBTTL END OF PASS INDICATING

000004 T0034: SCOPE

005037 177546 CLR LKS

000005 RESET

: TURN EVERYTHING OFF

JEEEREENRERRERRRERRERRRRREREERREERRERRERRRERERFRRERRRXRRRERRRERR

.SBTTL END OF PRSS ROUTINE

; *INCREMENT THE PRSS NUMBER (SPARSS)
s #TYPE "END PASS #XXXXX" (WHERE XXXXX IS A DECIMAL NUMBER)

:#IF THERES R NONITOR GO TO IT
+#IF THERE ISN'T JUMP TO TOOOI
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00100
006100

S

00blle
00116
006ley
006126
00613C
00613¢
006134
006136
006140
00614M
005150
006152
006.56

006156
006162
006164
006166
006170
006172
606174
06176

006222
006224
006230
006232
006234
006240
006242
006246
006250
006254
006256
006260
006262
006264
006266
006270

000004

08n37

05237

42737
005327
00000}
00302
012:3
000001
006126
104400
013746
104404
104400

013700
00140S
000005
004710
CC0240
000240
000240

000137
005015
040520

000

377
005046
004737
010333
011646
162716
104401
104400
005046
004737
010374
000240

000137

Pl kNQ E BgNERrRES

081228

001100
100000

006202
001100

006217

000042

001672
047105
051523

377

006546

oogoez
00ie3!
006546

001450

MO2

Ecu.ocx PROGRAM MACY1l 27(732) 10-SEP-76 13:12 PAGE 26
$EOP:
SCOPE
CLR $TSTNM + +2ERO THE TEST NUMBER
CLR §TIMES : 1ZERQ THE NUMBER OF ITERATIONS
INC §PASS ,,Incasnenr THE PASS NUMBER
001100 BIC 100000, $PASS ,.oon ALLOW A NEG. NUMBER
DEC (PC)+ :LOOP?
§EOPCT: .WORD I
BGT $D0AGN ;s YES
MOV (PC)+,3(PC)+  ::RESTORE COUNTER
$ENDCT: WORD 1
$EOPCT
TYPE SENDMG : TYPE “END PASS #
MOV $PASS, - (SP) ,,snvs $PRSS FOR TYPEOUT
TYPDS :1G0 TYPE--DECIMAL ARSCII WITH SIGN
TYPE  ,SENULL : *TYPE A NULL CHARACTER
$GETYZ:
MOV 2842, RO ;5GET MONITOR ADURESS
BEQ $D0AGN sQRANCH IF NO MONITOR
RESET + :CLEAR THE WORLD
SENDAD: JSR PC, (RO) :1G0 TO MONITOR
NOP ; ; SAVE  ROOM
NOP :FOR
NOP, ;;QCTII
SDORGN:
IMP 2870001 : RETURN
020104 SENDMG: .ASCIZ <1S5<12>/END PASS’ ¥~
021440
000 $ENULL: .BYTE ~-1,-1.0 : :NULL CHRRACTER STRING
TRAPO: CLR -(5P)
JSR PC,STYPE -PRINTOUT™TRAPPED TO 4 FROM "
TRPMES :ADDRESS OF THE MESSAGE
MOV (SPj,-(SP) *GET THE ADDRESS WHERE THE TRAP OCCLURED
SU8 82, (5p) ‘MAKE IT RIGHT
TYPOC :TYPE OUT ADCRESS IN OCTAL
EESE fEE%F 'PRINTOUT A CARRIAGE RETURN-LINE FEED
ISR PC,STYPE : PRINTOUT RESTARTING MESSAGE
;ggnas :ADDRESS OF RESTART MES-AGE
NOP
NOP
NOP
RESET
INF START

JRERRREERRRCERRE L ERRERREEREEERE SRR R RE IR R IEEEE 02

.SBTTL SCOPE HANDLER ROUTINE

; #THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT

:#AND .ORD THE TEST NUMBER(STSTMM) INTO THE DISPLAY REG. (DISPLAY<7:0))
:#GND LORD THE ERROR FLA. -SERFLG) INTQ DISPLAY«1S:C8)
'#THE SWITCW OPTICNS PROVIDEC BY THIS ROUTINE ARE:




1396
1347
1348
1343
1350
1351
1352
1353
1354
1355
1356
1357
1358
1353
1360
1361
1362
1363
1369
1365
1366
1367
1368
1269
1378
1371
1372
1373
1374
1375
1376
1377
1378
1379
1388

006274
006274
00e27E
006304

006336
006310
0C6314

006322
006326

QOeSH4e

SCOPE HANDLER POUTINE

000240
032777
00111l

00cv 16

013746
012737
Qov?3?
Clend?
000453
0cebeb
012637
000423

032777
001404
127737
001462
105737
001421
123737
101013
032777
001404
013737
000443
105037
005037
000415
032777
001011
005737
001406
005237
023737
002021
012737
013737
105237
011637
011637
005037
112737
013777
013716
000002
000010

g40CCa

003004
COB334
177060
000004

000004

000400
172556
001103
£O111S
001030
001110

N01103
001220

004000
0c1100

001104
001220

17eb3e

gcoca-

172564
001102

001103
172526
001106

172474

001104

001104
001220

MAINDEC-11-DIKWR-E LINE FREQUENCY CLOCK PROGRAM
DZNWRE.PLL

NO2

M1 27Tk i0-SEP-7% 13:12 PRGE 27
:*gulﬂzi %SEPBO? TEST 100
R IT IO .
adihac) 18 LRRA
- #S5W08=1 LOOP ON TEST IN SR ™:D
s #CALL
o ¥ SCOPE +:SCPE=10T7
$SCOPE: N
18: 87 8BITI4, ISKR ;:LCOP ON PRESENT TEST?
ng $OVER - VES IF SWiY=1
sss88START OF CCDE FOR THE XOR ?t “ERusass
§xTSTR: SR &S .- TF RUNNING ON THE “XOR™ TESTER CHANGE
THSE ;zérnucrxow TO R "NCP® (NOP=240)
MOV J8ERRVEC, -(SP) CONTENTS OF THE ERROR VECTOR
MOV 85S, a8ERRVEC ,.ss' FOR TIMEC''T
TST 38177060 TIME OUT ON ) A”?
M~V (SP)+, J8ERRVEC .,RESTORE rns s ROR vscron
Bk gSvLAD T0 THE NEXT TEST
c3: Cmp \SP)+, ‘SP;+ CLEQR THE srncx AFTER A TIME OUT
MOV (SP)+. JRERRVEC .,Resrons THE ERROR VECTOR
BR 7§ LOOP ON THE PRESENT TEST
6S:;s8888END OF CODE FOR THE XOR Tesrenaaecs
BIT #BIT08, ISR ,.LOOP ON SPEC. TEST?
BEQ s :BR IF NO .
CMPB  SWR, STSTNM 0N THE RIGHT TEST?  SWR<7:D
BEQ $OVER ::BR IF YES
2s: ggga ggnr G .,Hgs gu ERROR OCCURRED?
gg?e 3§nnnx,ssanc ,.gnxI Engons FOR THIS TEST OCCURRED?
géa cglroe , 35U ,,Loopronosnnoav
7%: ggv ;BSEQR ,SLPRDR  ::SET LOOP ADDRESS TO LAST SCOPE
y§: CLRB  SERFLG ;3 ZERQ_THE_ERROR FLAG ,
CLR $TIMES :CLEAR THE 'NUMBER OF ITERATIONS T MAKE
BR 18 s \ESCAPE TO THE NEXT TEST
33: BIT #BIT11,3SWR ;; INHIBIT_ITERATIONS”?
BNE 18 'BR IF YES
ST $PRSS ,,IF FIRST PASS OF PROGRAM
BEQ 1% INHIBIT ITERATIONS
INC SICNT ,,INCREMENT ITERATION COUNT
CMP §TIMES, SICNT :CHECK THE NUMBER OF ITERATIONS MACE
BGE SOVER :1BR IF MORE ITERATION REQUIRED
18: MOV $1,SICNT ,,REINITIRLIZE THE ITERATION COUNTER
MOV SMXCNT,STIMES  ::SET NUMBER OF ITERATIONS TO DO
gSVLAD: INCB  STSTNM ; ;COUNT_TEST NUMBERS
MOV (SP), SLPADR :SAVE SCOPE LOOP ADDRESS
" MOV (5P) ! $LPERR ,,snve ERROR LOOP ADDRESS
CLR ssschpe :CLERR THE ESCAPE FROM ERROR ADDRESS
0vB $ERMAX ,,on LY ALLOW ONE(1) ERROR ON NEXT TEST
$OVER: MOV srérnn 2DISPLAY ;:DISPLAY TEST NUMBER
MOV $LPADR. (SP) ,,FUDGE RETURN ADDRESS

RTI
$MXCNT: 10

iXES PS
I MAX. NURBER OF ITERATIONS




MAINCEC-11-02NwR-E o INE SREJUENCY CLOCK PROGRAM MACY1l 27(732) 10-SEP-76 13:12 PASGE 28
VRN SCOFE HANDLER ROTINE
O TaRy R IXIXIZTTIITITIZTII2IZIITIIILIIRITIIITLI ST LS SIS S22 S22 22222222
PN
:3;; .SBTTL TYPE ROUTINE
aMLY
1428 :#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O 3YTE,
S To .rns ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE rrs
14928 : #NJTE SNULL CONTRINS THE CHARACTER TO BE USED AS THE FILLEI CHARACTER,
1423 iNJ'EB SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGJIPES.
:J;E +#NOTES §FILLS CONTRINS THE CHARACTER TC FILL AFTER.
.’ ¢
262 '*”RL :
1413 Re JSING R TRAP INSTRUCTION \
svid on TYPE  ,MESADR : :MESADR IS FIRST ACORESS CF AN ASCIZ S™RING
118 i
.0 L TYPE
T L NESAOR
J-.8 R
IS
1920 008346 105737 201155 §VPE: TSTB  STPFLS ;118 THERE AR TERMINAL”
1421 208558 129002 BPL 13 :BR IF
1422 008554 (00000 HAT ..HRLT HERE IF NO TERMINAL
1433 00SSe QCOMCT BR 33 :LEAVE
1424 DOBSEO D10CHE . 18: MO/ RC,-.SP) ::SAVE RO
142€ 206562 0176500 (00CCO2 MOV 32{5P1.RD i2ET ADDRESS OF ASCIZ STRING
1426 CO6S6E 112046 2s: MOV (RO}+,=15P) :1FUSH CHARACTER TO BE TYPED INTQ STACK
14z 206570 001035 ENE 4$ 1iBRIF IT ISN'T THE TERMINATS
1428 DDES72 005726 57 (SP)e+ :IF TERMINATOR PCP IT CFF THE STACK
1429 [OES™ 912800 £0s:  Mdv 8P+ RO ..assrans RJ
143] 0087 Qberle 003°C: 33 A0C 82, 5P ::ADJUST RETLRN PC
142] 006602 00COG2 RT] : RETURN
1422 D208B04 12271k 0C0C! 3 SMPB  8THT, .SP° L IGRANCH IF HT>
i433 006Bi0 001426 BEG 8%
1434 O0BEl2 122716 005270 CMPB 8 IR.F, .58 : 1BRANCH IF NOT CRLF
{1435 COBBlE 001204 aNE 5§
1426 [Ce83C 005726 ST L5F )+ P IR F E.,Iv
1437 2 104400 T7PE }ITYPE ATOR SND LF
1438 008624 00123, $_RLF -
1439 [06E2e (QCC7E? BR 28 : 15ET NEXT CHARACTER
140 026E30 004737 006T12 €3: JSR B $TYPES ..go TYPE rurs CHRRR: "ER
4] COBE3Y 123726 00:154 £3: (#P3 SFHLLC, 5P . :1S 1T TIME FOR FILLER CHARS.®
i44Z 005E40 201382 BNE 23 i IF ND 30 SET NEXT CHAR.
J443 ODee+2 013746 00.1S2 MOY SNULL,-.SP) PI3ET 8 OF FILLER W3RS. NEECES
L :iRND THE NULL C#R,
| 1445 QJ6EME 10S366 (00030 rd ¥ DECB  1(SP) ::DOES A NULL MNEEC 0 26 T izt
144 0OCEES? (J2770 LY 6S :1BR IF NO--GO FIF THE NLLL SFE F 5Taia
| 1-47 0QJEESY 004737 00¢ .SR PC,STYPEC 160 TYPE A NLLL
| 1448 OCBEBC 105337 00k DECB  SCHRRCINT ::00 NCT COUNT AS R IO
! ,123 Coeeed 000779 ER g | ;:LC0
.q-v
| %*?é sHORIZZNTAL TAB PRCCESSOR
B b
v 1<€3 0OekbE 112716 000CMC 2§: MOYB 840, (SP) +:REPLACE_TAB WITH SPACE
1454 Q0CBE72 004737 00E710 W 3s: JSR PC, §TYPEC :TYPE A SPACE
. i€z CCEE7E 132737 00C007 OCE”SE BITB = SCHARCNT ,.BRANLH F NOT AT
-5 OCe704 001372 BNE 3’ ;3 TAS STY
19E7 276 CIE72¢ 5T (5P, : 1POP SPACE OFF STRCK
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35;~; C;}i'ﬁ.kNH-E 1 Q FREQJEN’\ CLOCK PROGRAM MACYL] 27\732) 10-SEP-76 13:12 PAGE 29
1453 Q08710 203728 BR 23 ::GET NEXT CHARACTER
1459 Q0En12 10STRT 172230 STYPEC: TSTB  33TPS :1WAIT UNTIL PRINTER IS READY
fus? 50ST16 100375 BAL §TYPEC
1461 06725 11eGTt ac:goa 6r=aaa MIVB  2(SP’.a3TPB .,Lono CHAR TO BE TYPED INTJ DATA REG.
1462 108° 122766 O0OCOIS 000502 cMP8  115,2!5P) 'BRANCH IF
1463 006-M4 C01003 BNE 18 ..nor (CR>
189 DOET3e 10503 00BTSH ~LRB  SCHARCNT
145 DDEMG2  O0DSDe 8R $TYPEX s EXIT
1465 006744 12276B 000C12 0COCO2  1S: CMPB  812,2(5P) ..annncu IF
1957 D0678e 202002 BGE STYPEX L
1468 DJeTSN 108227 INGB  (PC)+ ,.xnc SPACE
1469 9JE~Se 00020 SCHARCNT: . WORD 0 : COUNT
1879 G888 1032aC? §TYPEX: RTS PC
14: 1 M EQUQTES
1472 009011 Yar=11
,:;“ 500203 TCRLF=200
14.:2 ;!iiiii!i!iil!Q!iiliil!ilil{!iil‘lili!iiliii!lii!iiiil*ii*liliii!
1y
igzg .SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
1478 . #THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER TO A S5-DIGIT
148g :#SIGNEC DECIMAL (ASCII) NUMBER AND TYPE 1T. DEPENDING ON WHETHER ThE
xuex : +NUMBER 1S PCSITIVE OR NEGRTIVE A SPACE OR A MINUS SIGN WILL SE TYFEC
1432 :#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZERCS WILL ALWAYS 8¢
1483 s #REPLACED WITH SPACES.
1484 lLRLL
<85 ‘¥ MOV NUM, - (SP) « sPUT THE BINARY NUMBEF ON THE STAZK
%:gé x TYPDS 1:GC TO THE RCUTINE
1488 DDE7E2 $TYPDS:
1489 0C&TB2 017046 MOV RO, -(SP) :PLSH RO ON STACK
149C DOETEY O0I0INE MOV Ri.-(EP. :1pU2H RI ON STACK
149! [CE7Ee 010246 MOV R2.-15P) iPUSH R2 ON STACK
1462 296 010346 MOV R3.-(SP) ::PUSH R3 ON STACK
1493 00772 010346 MOV RS’ -({SP) ::PUSH RS ON STACK
1494 006774 012746 020200 MOV 220200, - (SP° ::GET BLANK SWITCH AND SISN
1496 007000 0!6&0S 000523 MOV 20(SP1.RS ::GET THE INPUT NUMBER
1486 007 100004 BPL 18 ::BR IF INPUT IS POS.
1437 007006 00540S NEG RS ::MAKE THE BINARY NUM3ER POS.
‘438 007010 112766 00OSSS 100001 MOVB  #°-.1(SP; ,.HHKE THE RSCII NUMBER NEG.
1499 007Ci6 005000 18: CLR RO :TERO THE CONSTANTS INCEX
1800 007020 012703 007176 MOV #$0BLK, R3 ..ssrup THE OUTPUT POINTER
1801 007024 1le7e3d GOOOMC ) MOVE &' ,(R3)+ :SET THE FIRST CHARAZTER TC A BLANK
1892 007030 (0080352 z3: CLR a ..CLERR THE BCD NUMBER
1503 007032 O01600; 007166 MOV SCTBL(RO),R! :GET THE CONSTANT
1804 407036 160108 38: GJ R1,RS ..ronn THIS BCD DIGIT
185 007040 002402 BLY 4§ :BR IF DONE
‘S8F 007042 00S202 INC R2 { INCREASE THE BCO DISI” B 1
1807 007044 000774 BR 3§
1E08 007046 DECLOS 4$: ADD R1,RS . sAD0 BACH THE CONSTANT
1€59 007050 005702 157 R2 : :CHECK IF BCD DIalT=0
1€10 pG7052 001002 BNE c§ : SFALL THROUGH IF O
111 07054 105716 ST (5P) +:STILL DOING LERDING 0°'3°
(€T 0C778p  1GP4D? BMI ~$ ::BRIF YES
€13 707960 10e3lE c§: RS_.8  (GP. : 1 MSD
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«iNE FREJUENIY ¢
CONVERT BINARY TQ O

58 3ok

02040

0CoC10

- s ey @ o
80

Q717

17k
sislalelal

L9

P

L30CCH

CK
MA

PROGRRM

DO3

MACYLl 27 (732)

L AND TYPE ROUTINE

BeC

6S: g?gs

TS BIS
MOMVS
18T
“MP
3LT
SaT
MOV
BR

e8: 1518
SPL
MOVB

93: CLRB
MOV
MOV
MOV
MOV
MOV
TYPE
MOV
MOV
RT!

§0TB.:
1000.
100.

10.
$OBLK: .BLKW

10000.

-}

lt P) -1'R3‘

R2
O qa

R. R3¢

LRﬁ)+

RO, 10

28

83
RS.Re
63
\SF)#

Qs
-1(SP),=-2.R3)
(R2)
(SP)+,RS
(SP)+ R3
\SP )+ R2
uSP)‘,Rl
(SP)+ RO
3CBLK
TR

SP)
(SP)e, (SR

4

10-SEP-76 [3:12 PRGE 3C

+:8R IF NC

YE:-- ET THE
..HQKE HE BCD
s MRKE 1T A SPAC é
+:PUT THIS CHRRARLT
..JUST INCREMENT ING
..CHE K THE TRBLE !
+:G0 0O THE NEXT DI

GO TQ EXIT
..GET THE LSD

;GO CHANGE TO ASCII
..ESSI;HE LSD THE FIRST NCN-ZERG®

..NES--SET THE SIGN FCR TYPING
;sSET THE TERMINATOR
: :POP STACK INTQ RS

..POP STRCK INTO R3

; +POP STACK INTOQ R2

; :POP STACK INTO RI

; +PCP STRCK _INTO RO

++NCOW TYPE THE NUMBER

: tADJUST THE STACK

+:RETURN TO USER

R
ERDY A CI3I7

CII
T_ALR
H ou PUT BLFFER

LOU)

T
FN
R 1
NCEX
GIT

CRARRR R AR R R R R R R R R R AR R R R R R R PR R AR R R R R R R AR R AR AR R AR A RIS
.SBTTL BINARY TO QCTAL {(ASCII) RNC TYPE
:#THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER T0 R &-DISIT

:#0CTAL (ASCIT) NUMBER AND TYPE IT.
GSTYPOS-°-EN ER HERE 70 SETUF SUPPRESS ZEROS AND NUMBER CF DIGITS TJ TYPE

-i T
TYPOS
.BYTE

MOV
TYPON

" MOV
i & TYPUC

§TYPOS: MOV

NUM, -(SP]

N
M

NJ" '\SP]

NUM, -(SP)

JiSP),-1SP

: sNUMBER TC BE TYPED
..CQLL FOR TYPECUT
H 1 TO & FOR NUMBER QOF DIGITS TC TYPE

OR 0
1=TYPE LERCING JERCS
0 SUPPRESS LERDING ZERCS

#

»

#

#

#

*

; #STYPON----ENTER HERE TC TYPE QUT WITH THE SAME PRRAMETERS RS THE LAST
; #$7YPOS OR STYPOC

iCRLL

* ::NUMBER TO _BE TYPED

: ;sCRLL FOR TYPEQUT

'EEEEOC---ENTER HERE FCR TYPECUT OF R 16 BIT NUMBER

s &
#

: :NUMBER TO BE TYPED
+:CALL FOR TYPEOUT

+:PICKLP THE MOOE
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MRINCEC-11-DohKR-E LINE FREQUENCY CLOCK PROGRAM MRCY11 27(732) 10-SEP-786 13:12 PAGE 3!
DIkKWRE.PLI BINRRY TOQ OCTRAL (RSCII) RND TYPE
1570 0072i2 116637 Q00001 0QO743! MOVS 1(5P) ,$OFILL +3LOAD ZERO FILL SHITCH
1571 007220 112637 007433 MOVB (SP)+ §OMOCE+1 NUNBER OF DIGITE 1O TyPE
1572 007224 062716 000002 R0D 82, (S SP) ,.RDJUST RETURN RDDRESS
1573 007230 0CQ4Ce BR STYPON
1IS™8 007232 112737 9000001 00°431 S§TYPOC: MOVS 8} . SOFILL ..SET THE ZERO FILL SAITCH
1SS 0C7e2N0 112737 000006 (07433 MOVE 86, SOMODE +1 +SET FOR SIX(B) DIGITS
1578 00 246 112737 00000S 007430 S$TYPON: MOVEB 85, SOCNT ,,SET THE ITERATION COUNT
1877 007254 01034 MOV R3,-(SP) % :SRVE R3
1878 007256 Q10446 MoV R4,-(SP) 1 1 SRAVE RH
1579 00726C 010546 MOV RS, -(SP) SR'E
1580 007262 113704 007433 MOVE soﬁooz+1 R4 e THE NUMBER OF DIGITS TO TYPE
1581 007256 J0SHOM NEG
1882 007270 062704 000006 RDD os RY ..SUBTRRgT IT FOR MAX. ALLOWED
1883 007274 10M37 DOCT43e MOVB RY . $OMODE +SAVE IT FOR USE
1884 007300 1137 007431 MOVB SDFI.L RY GET THE ZERO FILL SWITCH
1885 (0”304 0!6605 Q€001 MOV 12(SP,,KS PICKUP THE INPUT NUMBER C
586 007310 0CS203 CLR R3 CLEQR THE OUTPUT WCRD e
1887 007312 006105 18: ROL RS ,,ROTRTE MSB INTO “C"
1588 007314 000404 BR 33 :G0 DO MSB
1883 007316 006108 2s: ROL RS ,.FORH THIS DIGIT
1530 007320 00610S ROL RS
189! 00732z 008105 ROL RS
15892 007 010803 MOV RS,R3
1893 007326 Q06103 33: ROL R3 +;GET LSB OF THIS DIGIT
1S 007330 105337 097432 DECB $OMODE ..TYPE THIS DIGIT?
1535 00733 102016 gL 7S _ R_IF_NO
153 007336 Q42703 177770 BIC $177°770,R2 .,uET RID OF JUNK
1597 (007242 001302 BNE 43 s TEST FOR O
1838 007344 (D0S70M 1ST RY .,SJPPRESS THIS 07
1539 00734 001403 BEQ 5% +BR IF YES
1600 007350 305204 4s: INC R& : DON T SUPPRESS ANYMCRE 0°'S
1€31 007352 052703 000CeD BIS 8'0,R3 ..HRKE THIS DIGIT RSCII
1602 007356 703 000040 cs: BIS 8’ R3 ..HRkE ASCII IF NOT ALRERDY
1633 0Gr362 110337 007426 Mv8  R3,88 i1 SAVE FOR TYPING
1804 687 104400 CGO7426 TYPE 84 :150 TYPE TMIS DIGIT
1805 007372 105337 007430 4 ¥ DECB §OCNT ,,COUNT BY |
1806 007376 003347 BGY cs ..BR IF HORE T0 0O
1e07 037430 002402 B.7 [} BR F DONE
1528 402 Q05204 INC R4 INSURE LRST DIGIT ISN'T R S_RNK
1609 007404 000744 BR 28 ‘0 00 THE LRST DIGIT
B12 00743 212605 B3 MOV (SF)+,RS ,.RESTORE RS
1611 CO74!10 012604 MOV (SP)+,RM :RESTORE RY4
1812 007412 012603 MOV (SP)+.R3 RESTORE R3
13 097414 Qleebb 000002 CJ0CCH MOV 2(SP) ,4(SF) ..SET TME STRCk IFOR RETURNING
1814 007422 0.2bl6 MCV \SP)+,xSP)
l1EIE 007424 (00CC0e2 RTI + : RETURN
1E.6 007426 000 8§: YTE 0 STORQGE FOR ASC!I DIGIT
18i7 Q07427 0Ca BrTE 0 TERHINQTOR FOR !'YPE ROUTINE
6.8 0C7420 0108 SOCNT: BYTE 0 .,OCTQL DIGIT COUNTER
1619 007431 300 SOFILL: .BYTE O ,.¢ERO FILL SWIiCH
1£20 (07422 0QCCCO9 §CMOCE: .WORD O +NUMBER OF DIGITS TC TYPE
1&§é ;iifill!{}l{lli}iiiiil!iiliiiilil!iil!llll{{lliliiliii!if’ii”il
iE
igga .SBTTL ERROR MESSHGE TYPEOUT ROLTINE
1€z +#THIS ROUTINE USES THE “ITEM CCNTROL BYTE™ (SITEMB) TO DETERMIMNE WMICM
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MRINDEC-11-DZhWR-E o INE FREQUENCY CLOCK PROGRAM MACYLl 27(732) 10-SEP-76 13:12 PAGE 32
Dok .Pfi EEROR rEssaEE §\bsau5 5ou IN
1626 . %ERROR 1S TO BE REPORTED. IT THEN OBTRINS, FROM THE “ERROR TABLE* (SERRTB),
{ggg :2AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
1639 074N SERRTYP:
isao oo;:aﬂ 104430 001231 ;ECE scn%gp) ;;~8ennxgce RETURN" 8 "LINE FEED"
. .= i
xggé 88744 362808 “LR §8 ;;arcﬁug THE ITEM INDEX
1633 00TwWM4 153700 0011l BISB  JwSITEMB,RO
'234 007450 0010CH BNE 18 1 1F érgn N negn 1s.2 RS JUST
1635 1 PypE THE PC OF THE ERROR
1636 007452 013746 001116 MOV $ERRPC, -1SP) : :SAVE SERRPC FOR TYPEOUT
1637 : : EPROR ADDRESS
1638 0O74SB 104401 TYPOC +1G0 TYPE--OCTAL ASCIIC(ALL DIGITS)
1639 CO7460 000426 BR BS t:GET OUT
1690 00~462 005300 18: DEC RO : :ADJUST THE INDEX SO THAT IT WILL
1641 00T4EM 006300 ASL RG ‘s WORK FOR THE ERROR TRBLE
1642 007466 006300 ASL RO
1643 007420 006300 ASL RO
694 007472 062700 501236 ADD #$ERR™B,R2 : :FORM TRBLE POINTER
1645 007476 012037 007506 MOV (RO)+, 2§ : :PICKUP "ERROR MESSRGE™ PCINTER
164 007502 00140 BEQ 33 ::SKIP TYPEOUT IF NO POINTER
1647 007504 104400 TYPE ::TYPE THE “ERROR MESSAGE™
1648 007506 00000 28: JWORD O +“ERROR MESSAGE™ POINTER GOES HERE
1643 (007510 104400 0C:i23: TYPE  ,SCRLF : **CARRIAGE RETURN" & "LINE FEED"
1650 007514 012037 007524 3: MOV RO+, 48 : PICKUP *DATA HEADER"™ POINTER
16€] 007520 0O140M BEQ 1 ::SKIP TYPEOUT IF 0
1652 0075622 104400 TYPE ::TYPE THE “DATA HEADER™
1653 007524 000000 48: JMORD O : 1*DATA HEADER™ FOINTER GOES MERE
1654 00TS2e 1084400 001231 . TYPE $CR.F ;1 *CARRIAGE RETURN* 8 “LINE FEED"
1685 007532 011000 g§: MCV tRGY,RO : PICKUP “DARTA TABLE™ POINTER
1686 007534 00:00M _ BNE s ::G0 TYPE THE DATA
1667 007836 012600 &%: MCV (SP)+. RO : tRESTORE RO
1658 007540 104400 001231 TYPE ScRLE : i “CARRIAGE RETURN"™ & “LINE FEEC"
1659 QG754 000207 R"S pC : + RETURN
1865 D07S46 78:
1661 007546 013046 MOV J(R] s+, =1 5F) s 3 SAVE S{R0)+ FOR TYPEQUT
1662 007550 10440 TYPOC G0 TYPE--OCTAL ASCIItALL DIGITS:
1663 007552 005710 157 (RO} : 1 1S THERE ANOTHER NUMBER’
1664 0O7ES4 001770 BEG 33 ::BR IF NO
1665 007556 104400 00756+ TYPE 8s i TYPE TWC(2) SPRCES
BBk 007Se2 000771 BR ’s + s LOCP
1667 GO7Se4 220040 020 Bs: .ASC12 ’ : 1 TW0(2) SPRCES
1668 067575 "EVEN
iggg : R R R R AR E R AR RN R R R R SRR R R R R AR R ERRE PR R AR R R AR ERRER A AR RRERR DDA
{E;é .SBTTL ERROR HANDLER ROUTINE
1673 s #THIS ROUTINE ux'# INCREMENT THE ERROR FLAG ANC THE ERRCR COUNT,
1679 : #5AVE THE ERROR YYeM NUMBER AND THE ADDRESS OF THE ERROR CALL
1675 :#AND G0 TO SERRTYP ON ERROR
167 :#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE MRE:
1£77 + #SW1E=] HALT ON ERROR
1678 s oSW13=] INHIBIT ERRQOR TYPEOUTS
1679 : #5W10=1 BELL ON ERROR
1680 : $€4109=1 LOOP ON ERROR

+®CALL
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00'5'0

B2

007602
007610
614
07632
007626
007632

76
002634
00;643
0078650
007eS2
007656
0076be
007668
00767
007702
c7710
0077 1e
037716
pQ7722
007722
0077 ek
007730

7032

7740
007742
Q07744
00Ty
002754
CGT760
007764
007766
Q07772
00/{:

ERROR

(S hy

00CO00
032777
001402
013716
00s737
001402
013716

goccoe

010046

INE
HAND!

Bethny
000002
001172
00110
Q0116
001103

001102
002000

001224
001112
001116
OQOUUE
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020000
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006166
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MRCYL1 27(?732)

10-SEP-76 13:12 PAGE 33

Y ERROR N : :ERROR=EMT AND N=ERROR ITEM NUMBER
JERRCR: MO REG GET THE CURRENT STACK POINTER YALU
v ;
SUB 2 E 2 Sgsr RE ? %o ? *BRE 55 Sn TRAP™ YALUE FCR PR
MOV EiéP) SREG? :GET THE PS OFF OF THE STACK
LR SREGS' : PREPARE “§REGS"” TO HOLD THE TEST s
MOVB srsvnn $REGS 'TEST 8 IS HELD IN THE LOW BYTE CF “TSThM”
MOV SRELD :MOST F THE TIME RO Hns GOOD STUFF IN IT ALSO
3. INCB Eerc ;3 SET THE ERROR FLAG
BEQ vé :DCv' T LET THE FLAG GO TO ZERO
MOV $TSTNM, 3D ISPLAY ..orsanv TEST NUMBER AND ERROR FLAG
817 881710, 3SKR ;:BELL ON_ERROR”
BEQ 1§ ‘NO - SKIP
TYPE SRELL ,.RING BELL
18: ING §ERTTL :COLNT THE NUMBER OF ERRORS
MOV (SP), SERRPC s :GET ADDRESS OF ERROR INSTRUCTION
SUB 82, SERRPC
MOVB  SERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
BIT $81713, 3SLR :+SKIP TYPEQUT IF SET
BNE 208 1 :S5KIP TYPEOUTS
JSR PC, SERRTYP ,,uO T0 USER ERROR ROUTINE
205 TYPE  .SURLF
2s: ST ISR +HALT ON ERROR
BPL 38 ,.sxrp IF CONTINUE
HALT 'HALT ON ERPOR!
CMP $SENDRD, D842 ,,ncv 11 AUTO-RCCEPT?
BNE 38 ..ennucu IF NO
HALT YES
33: BIT 881709, ISWF ..LOOP ON ERROR SWITCH SET?
BEQ 4§ :BR IF NO
MOV $LPERR, (SP) ..FJDGE RETURN FOR LOOPING
48: 5%3 ggscnpé ..ggscx ronEnn ESCAPE RODRESS
s MOV SESCAPE, (SP) : :FUDGE RETURN ADDRESS FOR ESCAPE
RTI - RETURN
liiiiiillililllli!!iiliiiililii‘iliiii!lilililliliiiiil*li!ii*i
.SBTTL TRAP DECODER
: #THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTICN
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING RDDRESS
:#0F THE DESIRED ROUTINE. THEN USING THE RDORESS CBTRINED IT WI.L
:#GC TO THAT ROUTINE.
STRAP: MOV RO, - (SP) ;3 SAVE _RO
MOV 2(4P) RO :1GET TRAP ADDRESS
15T -(RO) : 1BACKUP BY 2
MdvB  RO),RO t:GET RIGHT BYTE OF TRRP
ASL RO : tPOSITION FOR INDEXING
M3V §TRPADROI, RO ::INDEX TQ TABLE
RTS RO +:50 TO ROUTINE
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.SBTTL TRRP TRBLE

;#THIS TRBLE CONTAINS
:#BY THE “TRAP" INSTRU

; ROUTINE
$ TRPAD:

S
ON.
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MRCY1l 27(732) 10-SEP-76 13:12 PAGE 34

TARTING RDDRESSES OF THE ROUTINES CALLED

STYPE  ;;CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE

$TYPIC ;;CALL=TYPOC TRAP+1(104401) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
$TYPOS ;;CALL=TYPOS TRAP+2(104402) TYPE OCTAL NUMBER (NO LERCING ZERQS)

TYPON  ;:CALL=TYPON TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST CeLL)
$TYPDS ;;CALL=TYPDS TRAP+4(104404) TYPE DECIMAL NUMBER (WITH SIGN’

CREERRRERA R AR AR R R RN E RN RRRRRERERRRRERRRR RN R NI RN
.SBTTL POWER COWN AND UP RCUTINES

: POWER DOWN ROUTINE

$PLRON: MOV $SILLUP, 3PURVEC ;:
MOV 8340 JsPWRVEC+2 ;;
MOV RO, -1SP)
MOV Rl,-(5P)
MOV R2.-(SP)
MOV R3.-(5P)
MOV R4, -(5P)
MOV RS’ -(SP)
MOV POWPUS, - (SP)

SET FOR FAST UP
PRIO: 7

: s PUSH RO ON STACK

; 1 PUSH R1 ON STACK

;s PUSH R2 ON STACK

: s PUSH R3 ON STACK

: ;PUSH R4 ON STACK

; ;PUSH RS ON STARCK

; s PUSH POWPUS ON STACK

MOV POWPOP, -(SP) ; ; PUSH POWPOP ON STACK
MOV POWMES, -(SP) ; s PUSH POWMES ON_STACK
MOV T0001,-(5P) ; ; PUSH TSDUI ON STRCK

MOV SP, $SAVRE

;3 SAVE S
MOV sSPWRLP, J8PWRVEC ' :3SET UP VECTOR

HALT
BR -2

- POWER UP ROUTINE

$PLRUP: MOV §SAVRE, SP
C.R §SAVRE

18: INC $SAVRE
BNE 1§
MOV (SF)+,RS
MOV (SP)+ RY
MOV ESP)+,R3

MOV (SP)+ RO :
8SPWRON, S8PURVEC  : :SET UP THE POWER DOWN VECTOR
MOV 8340, I8PURVEC+2 ;:

SPURMG: .WORD  SPOKER
SILLUP: HALT
$SAVRE: O

; s HANG UP

s sGET SP

s :WAIT LOOP FOR THE TTY

s:WAIT FOR THE INC

; s OF <PQWPUS>, (POWPOP> , <PCWMES>, <TOCO!> WORD
::POP STRCK INTO RS

+;POP STACK INTQ R4

;sPOP STRACK INTQ R3

;s POP STACK INTQ R2

; s POP STACK INTO Rl

s POP STACK INTQ RO

: PRIO:?
s REPORT THE POWER FAILURE
: - POMER FRIL MESSAGE POINTER

;3 THE POWER UP SEQUENCE WRS STRRTED
;; BEFORE THE POWER DCWN WARS COMPLETE
;;PUT THE SP HERE

047520 (042527 SPOWER: .ASCIZ «<15>¢12>"POWER™
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MRINDEC-11-DINWR-E LINE FREQUENCY CLOCK PROGRAM MRCYLl 27(732) 10-SEP-76 13:12 PRGE 35
DCKWRE.P1! POWER DOWN RANC P ROUTINES
1794 .EVEN
1735 Q1C210 00SO1S Q42522 052123 POWMES: .ARSCIZ «15» «12> “RESTARTING AFTER A POWER FIALURE™ <15 «l2>» «12:
1736 013216 (QS110 ORHSSH 043516
179¢ 18224 84 44Q 052106 051105
1798 010232 040440 050040 053517
1793 010240 Q0S1105 043040 043511
1800 010246 0S2SI14 042522 0CsClS
1801 010254 00CQ1e
1802 010256 00S01S Q46412 (2S04 STMES: .ASCIZ <15y <12Y<12>"MD-11-DZKWR-E LINE FREQUENCY CLOCK TEST™<¢1S:<i2>

0264 030461 042055 045532
72 040527 042455 046040

1803
1804
1805
1806
1807

——
(60]00)
QV
O

0330 00s015 000

0333 124 040522 050120 TRPMES: .RSCIZ ™“TRAPPED TO LOC 4 FROM LOCATION *
g340 042105 052040 020117

034C 047S51N 020103 020064

0354 051106 046517 046040

036z 041S17 052101 04751l

0370 020116 000040

0374 042522 052123 051101 TRPMES: .RSCIZ "RESTARTING PROGRAM™

s e ot s po st pa p—s p—a )0 b =
(eeloalenTgofoslonlioloefaaloaleo]
L) e s b 20— Pt s §t s Pt p—s
QWO NNV LWh— 0O

Q402 044524 0Q43S16 350040
Q410 047522 O0S11C7 04650l
0416 0c0
1821 010420 . EVEN
0420 001234 POWPUS: WORD
1823 Qu22 001234 POWPOP: WCRD
1824 Q424 020040 Q020040 020040 EMi: .RSCIZ * LKS LKS “

0432 020040 020040 020040
020040 020040 020040
Q446 020040 020040 020040
0454 020040 020040 020340
0462 020040 OQ4SS1M 020i23
0470 022040 020040 C4551M
0476 020123 020040 020040

0s0s 0S5C 041520 020051 DHi: .RSCIZ " (PC) (PS) (SP) TEST®  WAS S/B "
g5l 020040 024040 051520

0S20 0200S1 020040 024040

0526 050123 (020051 020040

0S34 052040 0S1S05 02154

QS42 020040 0S3440 051501

0SS0 020040 020040 0S1440

0556 Q41057 020040 020040

0Se4 000040

0See 001116 0C1176 001174

0574 001172 177546 001124

0502 000000 C

0604 046103 041S17 020113 EM2: .ASCIZ “CLOCK FRILED TO INTERRUPT"
8612 040506 Q4&lll 042{??

g 1es

.EVEN
OTi: $ERRPC,SREG?, SREGE, SREGS, LKS, SGDORT

620 0S2040 020117
26 (42524 051122 050

[N
[0 0]
ny
n
OO000000 0000000000000 000000 OLOODOOOCOO0O OOO0O0O0OOOODOOO0O0

Smo pe Dt et ft Bn bt Pt Pt Pt Pt P Dt P et Pt Dot ot Pt Pt Pt Pt e o Dot Pt Bt Dt Bt s D Bt Bt 08 Pt Bt Bt Pt s Bt e et Pt e
Lo ]
£
o
o

|
|
|
|




MRINDEC-11-D2kWAR-E LINE FREQUENCY CLOCK PROGRAM MACY1l 27(?32) 10-SEP-76 13:12 PAGE 36
DIKWRE.PLI POWER DOWN AND UP ROUTINES
1850 010634 000124 .
1851 010636 050050 024503 020040 DH2: .RSCIZ "(PC) (PS) (SP) TEST#®  (LKS)
1852 010644 020040 0S00S0 024523
1853 010652 020040 020040 0S14S0
1854 010660 024520 020040 020040
1855 010666 042524 0S2123 020043
1856 010674 020040 0460SQ0 0S1513
1857 010702 020051 020040 000
1858 010710 .EVEN
1859 010710 091116 001176 O0O1L?4 DTe: $ERRPC, SREG?, SREGH, SREGS, LKS
1860 010716 001172 177546
1861 010722 000000 0
i862 010724 046103 Q41517 020113 EM3: .ASCIZ “CLOCK INTERRUPTED WHEN THE PROCESSOR PRIORITY WAS TOO HIGH"
1863 010732 047111 Q425e4 0Sll22
1864 010740 0S0125 Q425e4 020104
1865 010746 044127 047105 052040
1866 010754 Q42510 0SO040 047See
1867 010762 042503 051523 O0S1117
168 013770 0SQ040 Q44522 O0S1117
1869 010776 0S2:11 020131 040527
1870 011004 020123 Q475e4 020117
1871 01101z Q44510 044107 0ao i
1872 011017 0S50 041520 0200S1 DH3: .RSCIZ " (PC) (PS) (SP) TEST®  (LKS) °
1873 011024 (20040 Q24040 051520
1874 011032 020051 020040 024040
1875 011040 050123 020051 020040
1876 Q011046 0S2040 CS150S Q021524
1877 011054 Q20040 GOc24040 Q45514
{g;g 011062 0e4s23 020040 000040 EVEN
1880 011070 001116 OO01176 001174 DT3: $ERRPC, SREG?, SREGH, SREGS,LKS
1881 011076 001172 177546
1882 0ill02 000000 0
1883 (011104 Q46103 041517 020113 EMM: .ASCIZ "CLOCK GIVES UNEQUAL s OF PULSES OVER TWO EQURL PERIODS OF TIME®™
1884 0Olill2 Q44507 Q42526 020123
1885 011120 047125 050505 (Qu40S2s
1886 Q011126 020114 020043 Q43117
18687 011134 0S004C 046125 042S23
1888 011142 020123 0S3117 QOcS110S
1889 011150 052040 047527 042440
1830 011156 0S2S21 046101 0S0040
1891 0OIlI64 0S1105 047511 0OS1S04
1892 011172 Q47440 020106 044524
1893 011200 042515 000
183 011203 0S0 041520 020051 DHY: .RSCIZ "(PC) (PS) (SP) TESTs  1ST enND™ (15> (1>*
1895 0112!0 020040 024040 051520
1896 0li216 020051 020040 024040
1897 0l1224 0S0i23 020051 020040
1898 011232 0S2040 051S0S Q021Sed
1899 (1l240 020040 020440 (0S2123
1300 0!1246 020040 020040 031040
1901 011254 Q421ie 00S01S 020040
190z 0llce2 02C040 020240 Q2G040
1903 (011270 020040 020040 020340
1904 011276 020040 020C40 020040
1905 011304 C20040 020040 020040




KO3

MRIND C-ll-DZkNR-ENEkINE FREQUENCY CLOCK PROGRAM MACYL1l 27(732) 10-SEP-76 13:12 PAGE 37

DZkWRE.PLI P DOWN AND UP ROUTINES
1306 011312 020040 020040 020040
1807 011320 Q4eS20 Qu4522 Q042117
1308 011326 020040 042520 044522
1909 011334 Q42117 000
1310 011340 .EVEN
1911 011340 00l1le6 001176 001174 DTY: SERRPC, $REG7, SREGH, SREGS, SREG], SREG2
1912 011346 001172 001162 001164
1913 011354 00C000 0
1314 011356 gHSSéH Q201e3 OHESEE EMS: .ASCIZ "LKS REGISTER RESPONDS TO ANOTHER RDDRESS"
1915 Q11364 Q44507 052123 0OS11d
1816 011372 0S1040 051S0S 047520
1917 01i400 Q42lle 020123 Q47S24
1918 011406 OHOY40 Q47SIe QO44leH
1919 ClI414 051105 QYO440 042104
1920 0l1422 042522 051523 000 _
1921 011427 050 041520 020CS1 DHS: .RSCIZ "\PC) (PS) (SP) TESTs  ADDRESS”
1922 011434 020040 024040 051520
1923 0l1442 020051 020040 024940
1924 011450 050123 020051 020040
1925 011456 052040 051505 021524
1926 011464 020040 040440 042104
1927 01147z 042522 0S1523 000
1928 011500 .EVEN
1929 011500 0Cll1le 001176 001174 DTS: SERRPC, SREG?, SREGSH, SREGS,, $GDADR
1930 011S06 001172 001120
1331 011512 000000 C
1932 011514 020101 Q47516 OSI440 EMe: .ASCIZ "R NO SACK TIMEOUT HRS OCCURED"
1933 0l1522 041501 020113 044524
1934 011530 Q42515 052517 029124
1935 011536 040510 020123 Q41517 ‘
1936 011544 0S2503 042522 000104
1937 011552 050050 024503 C20040 DHS: .RSCIZ "(PC) (PS) (SP) TESTs  (LKS) *
1338 011560 020040 0S00S0 024523
1339 Q11566 020040 020040 0S1450
1940 Q11574 Q24520 020040 020340
1941 011602 042524 052123 020043
1942 Q011610 020040 Q46050 C51513
1943 Q11616 027051 020040 000
1944 0l.i6eM .EVEN
1945 011624 O0Cl1ie 001176 001174 DTs: SERRPC, SREG?, SREGB, SREGS, LKS
1946 011632 001172 177546
1947 011636 000000 0 .
1948 011640 0S1127 Q47117 020107 EM7: .ASCIZ ~WRONG CONDITION CODES WERE PUT ONTO STACK BY INTERRUFT™
1943 0lle4e Q47503 (O42116 052111
1950 O0l16SY 047511 020116 047503
1951 011662 Q42504 020123 042527
1952 011670 042522 0S0040 0S212S
1953 011676 047440 0S2116 020117
1954 011704 0S2l23 041S0l1 020113
1955 011712 O0S4502 044440 052116
1956 011720 0S110S 052522 052120
1957 011726 000
1958 011727 0SQ0 041520 020051 DH7: .ASCIZ *(PC) (PS) \SP) TESTs CC WRS CC S/B”
1959 011734 020040 024040 0S1520
1960 011742 020051 020C40 024CH40
135! 011750 0S0!23 0=2005! 020040




LO3

MRINGEC-11-DIKWAR-E LINE FREQUENCY CLOCK PROGRAM MRCYL1L 27(732)

DKWAE.P1L
1962 011756
i g
1385 81 g0
1966
1967 012006
1968 012014
1969 012022
1970 012024
1971 0l2C3e
1972 012040
1373 012046
1374 012054
1975 0la206e
1976 012070
1977 012076
1978 012100
1379 012106
1980 012114
1381 012122
1982 012130
1983 012136
1384 012144
1985 012152
1986 012160
1987
1988 012164
1889 012172
1930 012200
1391 012202
1992 Qle21C
1933 012216
1994 Q0iz2224
1995 012232
1996 0lez240
1997 0l2g4b
1998 Q12254
1993 Q012260
2000 012266
2001 012274
2002 012302
2003 0i23ic
2004
005 012316
2006 Dle3aM
2007 012326

POWER DOWN RND UP ROUTINES

052040 0S1505 021524
020040 041440 020103

Bafie8 B8%4ed obis

10-SEP-76 13:12 PRAGE 38

EVEN
OCl116 Q01176 OCl174 DT7: $ERRPC, SREG?7, SREGH, SREGS, BUF 1, SGDDAT

001172 000776 Q01124
000000

0
0S1127 Q47117 020107 EMIO:  .ASCIZ *“WRONG PC PUT ONTC THE STACK BY AN INTEPRUPT"

041520 0SOOM0 052125
047440 0S2i16 020117
Q44124 020105 0S2l23
Q41501 020113 054502
o40440 020116 047111
0425¢e4 051122 0S01e5

050050 024503 020040 OHIO0:  .RSCIZ ™(PC) (PS)
020040 050050 024523

020040 020040 0S1450

024520 020040 020040

042524 052123 020043

Q40040 0SINS0 024520

040527 020123 (24100

050123 0SI1451 041057

020040 000

gl2164 .EVEN

\SP) TEST# Q(SPIWAS J(SP)S/B

Q01116 0€O1176 001174 OTIQ:  SERRPC,3REG7,3REGE,SREGS.BUFZ2,3GDDAT

001172 000774 001124

0
0S1124 042531 020104 EMil:  .ASCIZ “TRYED 7O ACCESS THE LKS REGISTER, AND TRAPPED"

047524 (Q4CY40 (041503
051505 020123 Q44124
020105 045514 020123
042522 (044507 052123
051105 020054 047101
020104 0Slle4 050101

0S00SQ 024503 020040 DHLll:  .ASCIZ "(PC) (PS)
020040 0S00S0 (024523
020040 020040 0514S0
024520 020040 020040
042524 052123 000043

.EVEN
ggii;g 001176 001174 DT1l:  SERRPC,SREG?,3REGE,SREGS
000C00 0
Ccooo! .END

(SP) TEST#"




MO3

MAINDEC-11-DZKWR-E LINE FREQUENCY CLOCK PROGRAM MACY11 27(732)
DZKWRE. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
AO0D4 002104 5578 560

A000S 002172 5788 581

AQ00R 003302 0S8 608

AD00? 002434 358 639

AG0I0  QO2EIY 758 678

AOCI1 002716 704 707

RO012 003102 7468 749

ADD13 003172 7768 779

A0014 003516 B4 858w

RO0IS 003634 870 882

AQOI6 003752 894 906w

ROC17 009070 9i8 930w

A0020 004206 942 954a

A002l 004324 96 978M

A0022 004462 1005 1007s

AQ023 004530 1021s 1024

AD024  0O4ESe 10438 1050

ACO2S 004762 10738 1076

A002k 005134 1103 1110

K027 005250 1135 1136

AG030 005410 1153 1163s

ROC31 005476 11838 1186

AG032 005630 12208 1223

AO033 005766 1253% 1256

BITO = 000001 2318

BITOD = 000001 2818 291

BITOl = 000003 2808 290

BITG2 = 00000Y 2798 289

BIT03 = 0000ID 2788 288

BITO4 = 000020 2778 287

BITOS = 000040 2768 286

BITC6 = 000IOQ 2754 285

BITG? = 000200 274y 289

BITO8 = 000400 2738 283 1389
BITCY = 001000 2res 282 1377 1712
BiT1 = 000002 2904

BITI0 = 002000 2718 1694

BITil = 004000 2708 1384

EITi2 = 010090 2694

BITi3 = 020000 2688 1701

BITIH = 040000 2678 1355

BITIS = 100000 2664

EIT2 = 00000H 2894

BiT3 = 000010 2884

BIT4 = 000020 2874

BITS = D0OONC 2861

BITE = 000100 2858

BIT? = 000200 2848

BIT8 = 000400 2834

8119 = 001000 2821

BPTVEC= 00CJ1Y 2981

BUFl = 000776 3108 1228% 1237 12Bl¥ 1967
BUF2 = 00G?74 309 1229 I12kex 1270 1988
BOOOS 002210 79 Sg4s

B20OR 002320 606 Bllw

BOCO7 002452 B3  B4ls

10-SEP-76 13:12 PRGE 40

[ B




DZKKRE.PLI
BOO10 002632
B0041 002734
B2012 00312C
B0O013 003210
30014 003c30
B320IS 003646
80016 003764
80017 004102
B0020 004220
B002! 004336
80023 004546
8C_.25 = 0Cc000
BCJ30 (005426
87331  00SS1M
Bo032 005646
B0033 006004
C0007? 002462
C0J10 00eeve
€0011 Q03014
CC013 003224
€0025 005024
¢0C31  00SSSC
<0032 005712
C0033 006050
DDISP = 17757
DHI 010S05
DHI0 012100
DHil 012260
Dke 0:10636
DH3 011017
ey 011203
DHS 011427
DHE 011852
DH? 011727
LISPLA 001140
DISPRE - 000174
DSWR = 177570
DT! 010566
DT10 0l2leY4
D711 012316
DT2 019710
D13 011070
T4 011340
DTS 011500
DTE 011624
D17 012006
00007 002474
DOCI0 QO0e2esH
DOCL: 002032
00013 (003242
D003!  00SSes
EMTVEC= 000030
EM1 010424
EMIO 012024
EMil 012202
EMe 010604

MAINDEC-11-DokWR-E LINE FREQUENCY CLOCK PROGRAM
CROSS REFERENCE TABLE -- USER SYMBOLS

6818
7108

NO3

MRCYLl 27(732)

1168

1272

1398%  1693¢

H80#

10-SEP-76 13:12 PRGE 41




anaisalaalaalodloalnaladlbalaainglaslon asladlaslasioalon aalsaleg

L NE FREQUENTY CLOCK PRCOGRAM

<RISS REFERENCE TRBLE -- USER SYMBOLS

MR INTES-11-0SAKR-E
cohiinE . Pil
EM3 Q1cveN w22
£y Q11N w2"
EMS 011356 “3§
EMS 0l11!S18 §3;
gNe D11EN0 Y42
EQRVES= COO0CH 2348
EcSAl 0C1730 S13
£J33¢ 001 7B S30s
ECIC3 C020N2 443
EQ224  OC21lt SEls
£200S Q02204 c8ce
EQCO6 (00231v b3
£0oT DC2<4%s £3%s
ECQi0 02626 §?9|
EQQ!l  DOPT3S roBs
gool2 o031liM 508
E§013 20320« T8J8
E_ClM 3 Stos
EoolE 0034+ SS4s
ECCI6 003762 08
EQCI? 004! 3328
§.CEO 0§28 SScs
ecd2! O0W3M SSCs
Ecnga JON460 12068
Ecoed  CONEsN2 i102Ss
E0o2% JO8&7 104!
EC22S DON8TTN 10778
ED§26 OnSisY 11084
; T D0E30e il4]e
o230 20BuNg J1B3
5393; 801980 11878
3§3: CCS§4§ 12248
aioic e s Son 12578
1220% 3.23“; 6ibs
onal7  DORNTY) 478
1:31; 0oesSt SE”s
1201z Q00313 7878
1203 2232 7908
loced D0<Shd 12318
1escs 008220 .06Cs
10031 COSsSE 12528
. oadd OOEC_C 12728
12X DCezee €EBs
il 0C2aces 720
z2C007 0oesae &Sl
2021C Qczese €9ls
22311 003040 7338
§=213 033320 giJs
5.225 N2CC34 10€9s
22031 00S57M 1208s
222.3 LCT33¢2 823s
«0213 D00234!4 B833s
<Cl3  (0C3246 7948
" S $epesd 318
dover  wLoctl 7ec
LIS SRS I gles

=
8
E 136ls 13832  13bb*

{CC4s

11148

Pt P
L2 )
s -

7278

1748 1749

MRCYL] 27(/32)

1750

10-SEP-7u

13:12 PAGE 42




DokWRE.PLL
10TvEC= 003020
o0l g0lvee
10014  00J3SI0
0018 0C36eh
13316 00344
10217  Q040e2
1020 004200
10021  DON3ie
10022  COMNW2
0023 00484t
IC0s6  DOS)w2
JCCI3 032332
KSTRRY 001430
w213 C£o33%2
LkS = ITTS4S

o013  0033%6
mog12  Jaa3T
NP = DOD240
NOJi2 Q034Cs
PC =:.000207
PIRQ = 1727772
PIRSVE= 000240
PoLES (10210
PP 010422
PCWPUS 010423
PSC = C0C
Pkl = 000CH)D
P2 = 000100
PR3 = Q00140
Pe4 = 0J02CC
FRE = 000240
PRE = 000300
T = C0J342
s =T
FSs = 177778
i PaRVEC=s C00C2H
FESVEC= QO0CIS
R2 =.220000
R2C3! LO.71E
#2202z CC17SE
REZZY  @0g232
FOCCY CCgO?U
ROCZS  Clcik+
RCC36 DCc27d4

MAINDEC-11-DIKWR-E

wINE FREQUENCY C
CRISS REFESRENCE TRBLE -- USER SYMBOLS

239

e
4O O W WO LI r—- I OD
INDe—= - tVO—MUD" )
» e xN

IO~ I WD~ - DWW~ §
» -\ m

€

L

1 AR
-y

A PROGRAM

Uit

1237+

599
1191
667’

H84+e

SEs
l4e
1e42¢
1732

— - IO £ WUIL
s xw

Ne— O) 000 ~ TN
Wwiuwiruunw £

= p=e P

13CCa

768

7i4#
1756¢
LEEN

1B43#
1733

MACYLl 27(732)

SSS#
gucs
758
825
933%
1025
1138+
1e51s

13l

85!

1757

(LT
1489
1644+
1734+

174
649

1323+

87%

1769

b gi
lqd *
1238,

10-SEP-76 13:12 PAGE 43

C7b%

1330

s 8

1440

923

1785+

76b%
1513
1§55!
1783»

S5+ S8t 603
£82¢ 683 rOo#
786 733% 794
8Sls 882+ 882
976% S7 991+
1067+ 1C7 1Cg3+
116is 1159+ []Bl#
1843 1859 <880
19478 14342 1488+

47 9T 397

798+  83Ce 829
53¢ 53 183
165% 6Bl 1653

147C#

1244

et ot
oo
L)

Ivo
s w»

165%»

1288

ful.ae -
oty
»

[l Sl 2o




MRINOEC-11-DINKA

DZkHRE

oy

R3C13
R4

Pl

002412
C0254M
002710

&93c10
=»203303

003272
=.800004

nunn
)

0
)
[
(o)
=3

cRoss REFeE

| aad X ot ot ol

P
O ~JtNLN UMD N0 \Jm&;gm “HUMITU s s 0

[ ol o ound

!

W= UM N O MNP0 -~ ) L +—

938+

Pt et P P s Pt Pt ot P Pe
“JIUNY b b - 0= ) O I OO

W= OUVV OO L +—
“~Jo— D Wa U™
LR N K B 2 N J

[ o d

Ui~

QUENSY CLOCK PROGRAM
NE TRBLE -- USER SYMBOLS

6298
bEus

Nl
- ws

~30D
ou

a L~}

un
~J
W
»

=D~

N L O
o Lo
» =

0=t Pt P Pt P e Pt Poen
~Jounungt LW
oo ~3e-0 M)

W= UNe— LN

% W P

Pt posd P P Pt Pt P Pt Pun
-w‘mg}.s:.c%.—
o0 oo
(el ¢ 1 VoIV IV« W o 1o o

04

MACYLl 27(732) 10-SEP-78 13:12 PAGE WM

1803+%
1502+
H34s £37%
B8+ 8CS#
1219% 1222+
Bb® 1592
1S84»
8J8+ 1823
466 468
baS* 630#
768+ 763
Q2 e SO
069%  10BC»
1130#
® 1329+
143C#
& 1490#
1530
&  ]58S
17142
|76

1504
1505*
b74%
808+
1252#
1533+
1598
1529+

476%

DWW

) £ N
e T
N NN

»

P Pt e e s Pt 3t P B
~I=JITUN L LLWe— O
N ad NIV TN AW ]
m;ao-—-o-.mo

1508
1509

77%

153

~§-IPUN L L£L)s =+

St $mt Pt $t Pt Pt P e P
VeI DWW

15832»
1Slo#
7032
818+
1492
1601%
1£08+
1585»

492+

o
o
£

an
u
(DONU(;JU"U\ Y oy V1]

W

0o s p—o Ps §-0 p— v p—s p—
1oL fWhue— 0
= e~ I DO TUD ~ )

1759
1S17%

+o g
oo
OO0
OO
L

16llx
1587

1782»
1518
7204
1023+
1501+
1603
1782
1583

P—= 9net Pt =t P Pt P—b Pms P=o




D:KaQE.PII

SWR 001136
SWREG  DQCI176
SWO = 002001
SWOO = 0CJ071
S«Q! = D0C00e
5Wl2 = 0000CN
SkC3 = 000010
S iE
SWdp = 353100
SLOT = 000200
SWC8 = 000490
SW3S = 001030
Skl = (0003
SLIO = 052000
Skil = QO4C00
SWig = 013000
Skid = 020000
SWi¥ = 040000
SL1S = 100090
SW2 = 00COd4
Swd = 002010
SWY = 009020
SKWS = DOCO40
Swb = 003100

¢ = 002200
SUE = 000400
SW9 = 021000
T5ITvE= 000014
TZRLF = 0020200
IST = 020013
TKVES = BCO060

TRRP2  DC&e2e2
TRPMES 010333
TRPM2S 010374
TRTVEC= 000014
TYPDS = 104404
TYPE = 104400
TYPOC = 104401
TYP3s = o440
70001 601695
70202 001732
TCC03 0020
70004 00204+
10208 (002120
70006 002
70007 022344
YC010 002504
001 OCetbM
1901 003242
Y0013 20313t

NMRINCEC-11-DINUR-E

49y
496

<INE FREJUENCY CLOCK PROGRAM
CRISS REFERENCE TRSLE -- USER SYMBOLS

436

EOM

MRCYLLl 27(732)

1355 1389
ceg S35
1178 1215

1437 1534
1786
17478

1767

1371

623
1248

1634

10-SEP-76

1377

659
132cs

163C

13:12 PRGE 45

1384

699

1647

1694

741

1649

1701

932

1652

1706

1C1S

1654

1712

1037

1638

1665




TO0IN
10015

w»

(o)

” 4

w
nuwnn

SERFLG
SERMGX
SERRIR
SERRPC

SEFRTB
SEFRTY
SERTTL
SESCAF
SFILLC
SFILLS
$GIACR

$SCOAT
$GETHE
$4L =
SIINT

MRINDEC-11~DIKWR-E
DkWRE.PLL

003430
003546

A

et U= £TU

8886888 8888
Pt ps o b= Yoo P
SUTRVRER manlR

8
y

goel56

= 003200

01104

[SY SOy S WY Gy Wy G

3538
Qb

1272+

13078
188
3468

791

869
8938
Ql7s
Q4ls

D=t Yot ot Pt P Pume

~
£

s e
LLOELE »=ONUNYser—e
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INE FREQUENCY CLOCk PRCGRAM
REFERENCE TRBLE -- USER SYMBOLS

811

821

1035s

iclys

1160%

14698
37Cs
3758
383»

1478

1378
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1699+
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1388

1391

FO4
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832
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1039+
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R Rose REFERERE $hatRC SYMBOLS ‘

(T ] rixn

rv_‘pﬂﬂ 0.z

—c

| o ¢

[AVIANIANTaVIgNTAN oR V)
HHO—.—-?DOQ -
Lo LMo

RBLE -- US

1756 17898

3508 1633 1700 1720

3938 147 172

Bqé. 489 gl ] g§Si g:g* 5;3* 57;! Cagx 852* ebl¥ 701# 15}3: 1535'
832 ¥ * » * # # » * # # %
1064# 1835* llégi 1153* 1180% 131;! 1320! lggél 139H* 1333 133?

J4Bs 490* 1379 139S% 1401 1714

S0l 1394 1426 1706

1392 18018

Jebs 14 1475
1676% 1605  1618#

1871%  ]57S#  1SB80 1E83*%  [S94# 16208
1356 1372 1380 1390 1358
343s  1295¢  129%%  130M 1318 1386 1402
1787 17928
483 17C58 178N
17878
1768 17748
3918 1475 1720
1751
1751
1781
1781
3708
37cs  1890#
373 833 1911
374s 834 19!1
2
/
377 1688¢  16E83® 1343 1859 1880 1911 18923 1945 1967 16988 2305
3788  158S%  [E86* 1843 1859 188C 1915 18929 1945 1967 1988 =008
1;2?. 1887 1843 1859 1880 13i1 192 1348 1967 1388 {88
1751
1768  I7T7M 177S%  1776%  [TSls
47? 1353s

1788 47? 473 481 483 485 436 487 499 1293 1709

uge
1393
1331

33
l7¢s les 133 i34 135 196 i
48?7 489 490 1288 1294 1308 13
S 1367 1369 1370 1373 1374 ig
s

e
N ININTN
fuWo 4. CO
QL£0(C
=
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le7e 77 lgre  1ery  lEED 169
19 200 1348 130 1371
398s 436 1294 13824 1389 1392¢
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§TN = 000000
$TPB 001150
$TPFLG 0011588
$TPS 001146
STRRP  D07T77M
$TRP = D0000S
$TOPRD 010016
STSTNM 001102
STYPBN= xxa¥¥» U
§TYPDS s 006762
STYPE * DOBS46
STYPEC 006712
STYPEX 006760
$TYPOC Q07232
STYPON 007246
STYPOS (07206
$XTSTR 006306
SOFILL 007431
S4O0CAT= #uxaxx U
. = 012330

O£
-

69

b d X

8LE

" CLOCK PROGRAM

== USER SYMBOLS

18475
1478
1475
17488
1384
1330
1454
14708

1749

1584

328
140¢

17498
13?1

14204
14598

16198

3298
1475

HO4
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MRINCEC-11-DIkWR-E LINE FREQUENCY CLOCK PROGRAM
CROSS REFERENCE TARBLE --

DokKRE.P1I
RDITRG 334s
COMMEN is
B
]
oR8
98
124
ESCAPE 18
GETPR] 18
MULT it
NEWTSY 18
POF 18
PUSH it
REPORT 18
SAVE 16638
SCOPE 2078
Q1?7
SETPRI 18
1129
SETRAP 178s
1122
SETTRR 17378
SETUP 1s
SKIP 1s
SLASH 8
SPRCE 3068
STARS 1
SWRSU 8
TRMTRP 17378
TYPBIN is
TYPDEC 18
TYPNAM is
TYPNUM 18
TYPJC 18
TYPOCT 18
TYPTXT ls
WAITLK 178s
1197
SSCMRE 3348
SECMTM 3348
$SESCA 18
SSNEWT 1s
$ESET 17378
$SSKIP 18
.EQUAT is
.HEADE 1s
KTLL 18
.SETLP 1s
. SLRH] is
.SWRLO 1758
.$ACT] 18
.S$APTB is
L$APTH ls
.SAPTY 18
.$ASTA 18

395
3068
3068

1758

238

102
1e7

461
1529
1488
See

965
572

537
1178

1748
471

3068

311

4y
1 50
1031

1680
b3y
374
382

1749

MRCRC NAMES

365

1054

1764

850
10.4
76

St8
1248
1780

334

e74
375
383

1750

85

1077

S&7
1036
851

535

3%4

703

376
384

104

MRCY1Ll 27(732)

% i

1085 1089
S94 bee
1080 1095
87S 8399
623 659
1282 1338
ree 748
377 3’8
385 38¢
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1141
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741
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971

992

1543

805

B}

1:97

765
1214
997

1015

1621

815

79
08
1202

84S
1247
1043

1037

1669

1320

1

1208

86
187
1068

105!

1720

1072

n.w.om
nnw
L Tr

[

833
1292
1100
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1751
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DZKWRE.P11 CROSS REFERENCE TRBLE -- MACRO NAMES

.SCMTR 176 334
.30820

1758 1338

1768 1720

176% 1475
176s 1402
1768 1543

w

0

m

D

o
Do 00 Pt Pt Pt Pt Pt Pt e et Pt Pt P & Pt Pt Bt ot ot Pt P Pt ot P e P
G SE S S5 SF SE S S5 O OF 05 OF O 05 OF 95 OC O 95 95 3¢ 9% 0% OF 0% S

- e .- -



KO4

MRIN C‘ll‘DZKNQ:E IN FREQQEN?Y CLOCK PRSGRRH MACYLl 27(73¢) 10-SEP-76 [3:12 PAGE S3
DIkWnt.Pl1 CROSS REFERENUE TRBLE -- PERMANENT SYMBOLS
RDD 1430 1508 1872 1582 1644
RSL 1641 1642 1843 1733
=
EQ §éa 52% 615 832 859 893 907 93! 9SS 979 1030 1053 1088 1113 1140
%g?g {g{é 1310 1370 1372 1374 1378 1387 1433 1599 1646 1881 1664 1692 1695
' 4
BGE 1330 1467
BGT 1299 152¢ 1606
BHI 1376
BIC 1296 1596
BIS 1816 1817 1601 1602
BISB 1633
BIT 1;8? 1;?3 bl4 858 882 906 30 354 978 1004 1355 1369 1377 1384 1694
BI'B 1458
BLY 1446 15058 1521 1607
8MI LX SS8 579 606 63b 650 676 690 705 724 747 756 777 787 807
817 1022 1074 1184 1199 1221 1254 1512
BNE 475 S60 S81 Sg? 608 638 b46 678 686 70?7 726 749 779 799 799
809 819 830 1605 1024 1080 1076 1110 1136 1168 1186 120! 1223 1256 1356
1385 1427 1435 1442 1456 1463 1510 1597 1634 1656 1702 1710 17727
3FL 795 826 1421 1460 1496 15¢6 1595 1707
BR 435 g1c 583 610 640 648 668 671 680 688 709 715 718 728 732
751 781 791 811 821 1026 1078 1086 1170 1188 1203 1207 1225 1241 1258
1358 1364 1367 1380 1383 1423 1439 1449 1458 1465 1507 1524 1573 1588 1603
1639 1666 1771 1790
CLR 461 473 486 487 S514 555 SS5 576 S7 603 604 bl3 630 633 634
43 664 674 683 702 703 7ee 794 745 753 766 757 773 775 784
785 793 797 800 801 803 80S 38 815 824 828 846 856 861 863
872 880 egs 887 896 904 909 9il 920 929 933 935 g4y Qg2 957
959 968 976 981 983 1002 1007 1019 1020 1042 1067 1072 1080 1106 1126
1128 1134 1150 1184 1155 1159 1164 1169 1181 1182 1197 1218 1219 1228 1229
1232 1251 1252 1261 1262 1268 1279 1293 1294 1322 1329 1382 1396 1499 15802
1586 1632 1688 1775
CLRB 1160 1381 1464 1528
1;53 498 669 716 831 1029 1082 1087 1112 1139 1237 1270 1365 1389 1520
CMP 1371 1375 1432 1434 144} 1462 1466
DEC 1297 1640
DECB 1445 1448 1594 1605
EMT 206
HALT 318 1422 1708 1711 1770 1789 R
INC 559 580 607 637 b4y 677 684 708 725 748 78 788 796 798 808
818 827 829 1023 1049 1075 1109 1135 1185 1200 12e2 1255 1295 1388 1836

107 207

JMP 323 991 1317 1337

JSR 469 1312 1323 1330 1440 1447 1454 1703

MOV 460 462 463 465 466 468 472 476 477 478 479 480 481 482 483
484 485 489 430 49] 492 493 496 497 439 S00 S10 Sil Sl2 S13
623 Sau 525 527 537 c38 $39 S40 Ss1 552 553 SSY 558 569 ST0
571 572 573 635 595 596 597 s98 S99 600 ble 623 624 625 626
g27 628 629 b3l bye 659 660 bbl bE2 663 665 bbb 667 6:0 672
673 €82 699 700 701 711 71¢e 713 714 217 719 720 vl 40 T4l
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MRINCEC-11-DIhWAR-E LINE FREQUENCY CLOCK PROGRAM MRCYL! 27(732) 10-SEP-76 13:12 PAGE SY
DIKWRE.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

742 N ? 7 77 ? 4 3 8 4 g4?7 48 49 gc0
£51 85 ng Bg; 86 898 891 853 3?4 ng S;E 879 81 86 834
895 897 838 899 900 903 905 910 918 919 921 922 323 924 927
929 934 42 943 345 946 947 948 351 9c3 958 66 967 989 970
971 972 975 977 982 992 993 9y 995 9936 997 398 1001 1015 1016
1017 1018 1028 1037 1038 1039 1040 1041 1044 1045 1048 1Ch1 1062 1063 1064
1065 1066 1068 1069 1081 1083 1096 1097 1098 1099 1100 110} 1104 1105 1107
1iC8 lige 1123 11eM 1185 1127 1129 1130 1133 1137 1138 1148 1149 1181 1152
11583 1156 1158 1161 1163 1165 1178 1179 1180 1190 1191 1192 1195 1136 1215
1216 1el7 1827 1233 1231 1233 1233 1e48 1e49 1250 1260 1263 letY 1266 1e7¢
1390 1304 1309 1325 1360 1361 1363 1366 1379 1391 1392 1394 1395 1398 1399
1424 1425 1429 1443 1483 1490 1491 1492 1493 1494 1495 1500 1503 1823 1529
1530 1531 1832 1533 1535 1536 1569 1577 157 1579 1585 1592 1610 161l 1612
1613 1614 1631 1636 1645 1650 1655 1657 1661 1685 1687 1690 1693 1698 1714
1717 1729 1230 1734 1756 1757 1758 1758 1760 1761 1762 1763 1764 1785 1766
1767 1768 1769 1774 1778 1779 1780 1781 1782 1783 1784 1785
MOVB 488 1003 1397 1426 1453 1461 1498 1501 1515 1518 1527 1570 1571 1S74 1575
157 1580 1583 1584 1603 1689 1700 1732
NEG 1437 1581
NCP B4S 685 730 731 836 1205 1206 1313 1314 1315 1332 1333 1334 1335 1354
RESET S03 526 S41 754 1006 108! 1111 1280 1311 1336
ROL 1587 1589 1890 1891 1533
RTI 467 574 601 632 770 8S3 877 301 925 949 973 939 1046 1070 1382
1102 1131 1157 1166 1193 1e34 1287 1400 1431 1837 1615 1719 1788
RTS 1470 1659 1735
SEC 1235 1268
SEN 1235 1268
SEV 1235 1268
SEZ2 1235 1268
SuB 1326 1504 1686 1698
TRRP 464 1737 1747 1748 1749 1750
1ST 494 S0l 1362 1386 1428 1436 1457 1509 1519 1598 1663 1706 1715 1731
TETB S42 557 578 805 635 648 675 689 704 723 746 755 776 786 794
806 816 825 1021 1073 1183 1198 1220 1253 1373 1420 1459 1511 1525
WRIT 1084 1162 1236 1269
.ABS 168
.RASCII 391 392
.RSCIZ 390 393 1318 1667 1792 1795 1802 1811 817 1824 1833 1846 1851 1882 1872
BLKM igﬁg 1894 1814 1921 1832 1937 1948 1958 1970 1978 1991 1999
.BYTE 344 345 350 351 366 387 368 369 1321 1616 1617 1618 1619
.EESBL é 163 174
LENDC 178 183 196 198 199 200 206 292 306 324 325 331 333 335 J42
344 370 380 388 389 390 391 395 396 476 477 479 4391 483 485
486 487 489 491 SC1 1283 1286 1287 ic88 1290 1293 1299 1302 13C 1397
1308 1317 1318 1321 1322 1339 1345 1350 1355 13S7 1368 1371 1372 137 1375
1377 1384 1368 1393 1394 1398 1401 1402 1403 1426 147 1544 1622 1640 1669
1670 1676 1691 1698 1703 1704 1705 1706 1712 1719 1730 172l 1730 1733 1746
1747 1748 1749 1750 1751 1752 1768 1778 1788 1795
.EQUIV 206 20?7 209 ecY ees R 255 256 257 258 259 2b0 2bl 262 263
282 283 284 €85 28k 287 288 289 230 29l
.EVEN 1668 1794 1821 1842 1858 1879 1910 1928 1944 1966 1987 2004
IF 178 179 136 197 198 199 200 204 2ty 292 321 324 329 331 J34
341 343 370 380 368 389 390 394 395 472 476 477 479 431 483
485 486 487 489 S0l 1282 1286 1287 1288 1289 1290 129 1298 1301 1303




MO4

MAINDEC-11-DZKWA=E LINE FREQUENCY CLOCK PROGRAM MACY1l 27(732) 10-SEP-76 13:12 PAGE 55

DZAWRE. P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS
1307 1308 1317 1318 1338 1344 1349 134 13 1367 1369 1370 1371 1373 13M
3% 13 o3mb e 1R ndd g g 13 i 183 ) 1R 1R {1
1675 1685 1694 1700 1793 1704 1706 1709 1712 1713 1720 1789 1733 1737  17%7
1748 1749 1750 1751 1764 1778 1786 1788 1792

.IFF 1% 198 189 200 204 325 331 333 33 M2 M3 30 39 47 1283
1963 1293 1299 1302 1318 1339 1388 1371 1372 137S 1401 1R03 1476 ISw4 1632

_ 1640 1668 1670 1675 1894 1719 1720 1721 1730 1752 1788

JOFT 1383 1704

JIETF 1301 1703 )

JIIF 17 183 188 193 184 195 195 199 200 318 3™ 477 479 485 yEL
487 483 430 1287 1293 1294 1305 1318 1322 1345 138 1347 1348 1349 1350
1382 1383 1398 1491 1402 1475 1837  lbe2 176 1677  Ib78 1879  1g80 1709 1730
1796 1797 1798 1749 1750

.IRP 178 335  I354 1483 1529 1685 1758  I7BM 1778

LIST 1 1?8 I’8 19 3;/E 38 M ;e w3 3 75 37 377 3w 39
30 38! L2 3183  3\4 385 3G 387 388 Y91 1393 I13M9 1703 1737 1746
1797 1798 1749 1750 1751 -

.MACR) 1 178 200 339 1eRd 1737

MCALL 178 176 1?27 30 49i '

-NLIST 1 1?21 173 199 306 38 3G 32 P3 IM IS I, 3P I8 379
383 381 3L  3\3  3\+ 38 3W6 397  B\3  H1 1293 1349 1709 1737 1746

1747 1748 1749 1750 1781

-REPT 318 372 380
.S8TTL 189 202 312 32z 326 336 357 507 520 534 565 5a2 620 655

1145 1175 1212 1245 1277 1284 134C 1404 1477 1545 1671 1722 1738 1783

. 8

-WORD 318 319 320 33e 343 346 347 348 349 352 353 354 355 356 357
358 359 360 361 370 372 373 374 375 376 377 378 379 380 381
382 383 384 38S 386 387 1298 130 146 1620 1648 1653 1787

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

¥DZKWAE , DZKWAE . SEQ/SOL /CRF /DS: ERFZ/EN: RBS=DSKM: SYSMAC. SML, DSKM: DZKWAE . P11
RUN-TIME: 41 33 4 SECONDS

RUN-TIME RATIO: 138/80=1.7

CORE USED: 23K (57 PARGES)
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