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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZKWA-E-D 

PRODUCT NAME: LINE FREQUENCY CLOCK TEST 

DATE REVISED: FEB. 21, 1976 

' MAINTAINER: DIAGNOSTIC GROUP 
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(C) 3976 
IPM PMENT CORPORATION, MAYNARD, MASS. 

THIS SOFTHARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A SINGLE 
IonBUTER SYSTEH AND NAY BE. COPIED ONLY WITH THE INCLUSION OF TRE ASOVE 
COPYRIGHT NOTICE. THIS SOFTHARE, OR ANY OTHER CUPIES THEREOF, May NO? BE 
PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY STHER PERSON EXCEPT FOR USE 
ON SUCH SYSTEM AND TO ONE UHO AGREES TO THESE LICENSE TERMS. TIVLE TO 
AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC. 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE 
a a al BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT 

DEC _ASSUMES NO RESPONS! 
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BILITY FOR THE USE OR RELIABILITY OF ITS SOFTWARE 
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GENERAL PROGRAM INFORMATION 

1.1 ABSTRACT 
fers PROGRAN TESTS THE KWLiL LINE FREGUENCY CLOCK. IT 
VALIDATES PROPER OPERATION UNDER BOTH INTERRUPT AND 
NON-INTERRUPT MODES. 

1.2 SYSTEM REQUIREMENTS 
THIS en ag | IS Pett GNED_TO RUN ON ANY POP-11 WITH 4K 
OF MEMORY KWil LINE FREQUENCY CLOCK. 

OPPERATING INSTRUCTIONS 

2.1 LOADING 
PROCEDURE. FOR Sa EIN TAPES. SHOULD BE FOLLOWED 
B PLAC PLACE The reel nee TRE tee Bade Tebe Kenper 
Foon eon Ter PAPE SHOULD READ IN) 

2.2 STARTING 
PROGRAM STARTING ADDRESS 18 000200 
9 SELECT HOOF ACRES REGISTER OPTIONS (SEE SECTION 2.31 

ESS START AM SHOULD START RUNNING) 
2.3. SNITCH REGISTER OPTIONS 

HERE [sf LIST OF CONSOLE SHITCHES AND THEIR EFFECT o 
SUITCH ACTION IF SET 

*' HALT ON ERROR cng TEST 
13 raniety ‘ERROR PRY nPouts a 
iT THNBT ITERATIONS 
18 BELL ON ERROR | 
g LOOP cP oN rest RSpECIFIED IN SuR«7:0> 
“0 EST TO LOOP ON (ONLY WHEN SWRE = 1) 

2.4 EXECUTION TIMES 
EXEC UTZON ON TINE FOR FOR THIS PROGRAM IS DEPENDENT ON THE 

T IS BEING RUN ON. FOR A POP-11/49 
re SECONDS i NECESSARY 7.0 D0 1 PASS OF The PROGRAM 

hare ERATIONS. 

ERROR INFORMATION 
3.1 STANDARD ERROR REPORTING PROCEDURES 

ERROR PRINTOUTS CONSIST OF FROM 4 TO S COLUNNS OF DATA, A 
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ee 

DATA HEADER, AND POSsIeLy A SHORT ERROR NESSAGE DESCRIBING 
THE ERROR. FOR EXAMPLE... 

CLOCK. FAILED TO INTERRUPT 
ye - SP TEST#® LKS 
o02262 000344 000764 000007 000300 

THE FIRST 4 COLUMNS OF OF THE ne MESSAGE ALWAYS SHOW THE 

GF ORT ARE ABBED “HERE tity nN M ot a ae WT Oda 

3.2 UNEXPECTED ig a gl REPORTING 
AN UNEXPECTED T TO oo 4 CAUSES THE FOLLOWING 
MESSAGE 70 BE PRINTED OUT. 

TRAPPED TO LOC 4 FROM LOCATION “XXXXXx” 
RESTARTING PROGRAM 

IN THE ACTUAL MESSAGE THE “XXXXXX" IS REPLACED SY THE PC 
ADDRESS PUSHED ONTO THE STACK WHEN THE UNEXPECTED TRAP 
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Seca: THE PROGRAM THEN TRYS TO RESTART ITSELF 
DESPITE SWITCH REGISTER SETTINGS. 

3.3 POWER FAIL 
| IF A POWER FALL CONDITION IS DETECTED THE FOLLOWING MESSAGE 

TS PRINTED.. 

POWER 

AFTER PRINTING OUT THE MESSAGE THE PROGRAM TRYS TO 
RESTART ITSELF. 

5.0 DEVICE INFORMATION 
S.1 GENERAL INFORWATION z 

THE LINE CLOCK INTERRUPT, VECTOR ADDRESS 1S 100 
THE CINE CLOCK PRIORITY LEVEL IS SRE 

5.2 REGISTERS 
LINE CLOCK STATUS REGISTER | CLKS) 777S46 
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DZKWAE.P11 

1&7 x 

188 ABS 
183 -ENABL AMA 

17 NL st Me, MD, CND 
isd 187400 ' $SWR=167 6 ; 
i? 000083 ’ STN=0 

in ENORER Ree aT cH ,SEQP, augy WRHI, . SWRLO OPE, . SETUP 
178 AALS stypoct te SnyPoes pec... ad! SPbueR HtapBHRe .$TY 336° CFaaee .SERRTYP, .SCMTAG 

258 “THTLE SETARL GE TPRE, Sac LINE pubes CLOCK PROGRAM 
179 : #COPYRISHT C) rent ino 1975, 1976 
180 s#01GI TAL EQUIP fa 
181 ;anA YNARD, MASS. 

is3 !SPROGRAM BY J. COMEAU 

185 t STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
185 ; SPACKAGE (MAINDEC-11-D2QAC-B1),AUG 29,1975. 
ise ;# 

188 -SBTTL OPERATIONAL SUITCH SETTINGS 
19] : SWITCH USE & 
132 3% 2 eeeee 
133 s% 5 RROR 
i3y + 14 Lo poh EST 
195 te 13 NHIBIT ERROR TYPEOUTS 
196 t+ 1! INHIBIT ITERATIONS 
197 :* 10 BELL ON ERROR 
rag :# 3 LOOP oN ERROR 
1399 ;* g LOOP Ly N SWR<7:0> 
£00 1% 7-9 BOF reer ) Lode ON IF SWR<G> IS SET 
eu 

ee .SBTTL BASIC DEFINITIONS 

204 NITIAL ADDRESS OF THE STACK POINTER ##* 1100 #x# 
205 901190 ifac CK= 1100 
20 EQUIV if , ERROR SiC DEFINITION OF ERROR CALL 
207 "EQUIV IOT’SCOPE FINITION OF SCOPE CALL 
208 177776 PS= 177976 ss BRT oer STATUS WORD 
209 QUIV PS,PSh 
210 177774 2 KLMT= 1 ;;STACK LIMIT REGISTER 
211 177772 IRG= 17777 ::PROGRAM IN TERR UPT REQUEST REGISTER 
212 177570 DSwR= 17757 HARDWARE SWITCH REGISTER 
et; 177570 ODISP= 177570 ::HARDWARE DISPLAY REGISTER 
4 

215 SXGENERAL PURPOSE REGISTER DEFINIT 
216 Ro= %0 PRE Mt Fee este 
ei 000001 Ris “4 11 GENERAL Rel ie 
et OD = $3 
2i8 tfeiatve P3= % i GENERAL G 3} R 
220 005004 R4= “i ::GENERAL REGISTER 
eel COSo00s RS= vA) :;GENERAL REGISTER 
222 A0000e Rb= % ::GENERAL REGISTER 

' i
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LINE FREQUENCY CLOCK PROGRAM 
BASIC DEFINITIONS 

MACY11 27(732) 10-SEP-76 13:12 PAGE & 

200007 R7= “7 :;GENERAL REGISTER 
BRUTY Re. Be ;;STACK POINTER 

QUIV :;PROGRAM COUNTER 

-¥PRIORITY LEVEL DEFINITIONS 
Pro= sO + PRIORITY LEVEL 0 

90004 PRiz 40 s PRIORITY LEVEL 1 
090100 PRe= 100 ;sPRIORITY LEVEL 2 
000140 PR3= 140 ssPRIORITY LEVEL 
ao020 PRU= 00 s SPRIORITY LEVEL 4 

240 © PRS= 4 s;PRIORITY LEVEL S 
590300 PRE= «3100 ::PRIORITY LEVEL : 

40 PR7= =. 340 ::PRIORITY LEVEL 7 

-#"SWITCH REGISTER” SWITCH DEFINITIONS 
190000 SwiS= 100000 
649009 Swl4= 40009 
9200 Swi3= 20000 
910000 Swi2= 10000 
994900 SWll= 4000 
902000 Swid= 2000 
001000 SWwO8= 1000 
uated SwOs= 

0200 = 2 
999160 = |! 
000940 GwoS= 40 
999020 = 20. 
909910 Sods 10: 
990004 = 4 
slofelale am SWOl= 2 
906081 swoo= 1 

“EQUIV SwOS, SW9 

“Eouly euOP Sue 
-EQUTY SwO6; SWe 

Fouly Supe" ewe 
“EQUIV SWO3;SW2 
“EQUIV SwWO2; Swe 
“EQUIV SwOl;SwWl 
“EQUIV §WO0; SwO 

-xDATA BIT DEFINITIONS (BIT00 TO BITS) 
100000 B1T1iS= 100000 
40000 ITi4= 400 
0900 ITi3= 

610090 ITl2= 10000 
004000 itis 4000 

IT10= 2000 
001909 B1103= 1000 
000490 TOB= 400 

9200 B1107 = 200 
100 IT06= 100 

000040 BIT0S= 40. 
009029 1T04= 20 
000010 BIT03= 
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*#BASIC “CPU” TRAP VECTOR eo 
RRVEC= TIME OUT AND OTHER ERRORS 

nee AND ILLEGAL INSTRUCTIONS 

Bo SINT TRAP. 
js INPUT /QUTPUT TRAP (1OT) **SCOPERS 

PIRQVEC= 

i EMULATOR TRAP (EMT) ##ERROR#* 
AP“ TRAP 

arty KEYBOARD VECTOR 
3; TY PRINTER VECTOR 
;;PROGRAM INTERRUPT REQUEST. VECTOR - 

thSsir7eNe EQUATES 

NOP=240 
BUF 2=774 
BUF 1=776 

-SBTTL TRAP CATCHER 

;#ALL unisep LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT™ 
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
s#LOCATION, i CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

bTSPREG: -WORD O . + OFTWARE DISPLAY REGISTER 
SWREG: .WORD O 3; SOFTWARE SWITCH REGISTER 

-S8STTL SIpATING. ADDRESS(ES) 
;JUMP TO STARTING ADDRESS OF PROGRAM 

Mee erent iit renner cierto erst 

“AOOKS REGUIRED BY Y ACTII SAVE PC 

3;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

RT 7 
SENBAD 
252 
ED 6 
. =$SVPC 
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ACTL1 HOOKS 

5 FEE EAE SEE RE 3 SE ES SE SEA RSE HR TEER EER EER HEHE EEE EE 

-SBTTL COMMON TAGS 

;*THIS TABLE gah A VARIOUS COMMON STORAGE LOCATIONS : 
339 #USED IN THE P 
340 
341 -21100 
EA 991199 CMTAG: ART OF COMMON TAGS 

a ratte T Tiel: : “ 5 ue THE wresT NUMBER 
5011 LG: .BYT i 

346 O01104 SICNT: - WORD 0 TAINS SUBTEST ST Ge ERATION.. COUNT 
347 01106 SLPADR: .WO 0 HeOwtaing 800 

a8 Bettie 4 ear: “HOED : tS RONTAINE rota a FoR Frag 

ee ies: “eve LEBNTaTNG fas" Elan esr 
352 001118 SERRPC: .WORD 0 j {CONTAINS PC oF LAST ERROR ERSTRUCTION 

as t 99 
324 Bat tse DR: “HRD SEEONTAING ADDRESS. OF , Patan 
355 001124 SGDDAT: :WORD 0 CONTAINS "GOOD" DATA 
356 O01126 DAT: :WORD 0 $  CONTRING BAO’ DATA 
357 001130 "WORD 0 SERVED--NOT TO BE USED 

326 Botts “WORD 5 
360 001136 : [WORD OSWR 33 Ss OF SuITCH REGISTER 
361 001140 DISPLAY: .WORD ODISP ?:ADDRESS OF DISPLAY REGISTER 

eg He IN A Bere 
33 Botiae TPS: 177564 *: TTY PRINTER STATUS REG. ADDRESS 
365 001150 STPB: 177566 :TTY PRINTER BUFFER REG. ADDRESS 
366 001152 : BYTE 0 >:CONTAINS NULL CHARACTER FOR FILLS 

so ooties tte: Be fe S CNCERT PILL CHARS  GEIER A “LINE FEED 
369 patie STPFLG: .BYTE 7 >?" TERMINAL AVAILABLE" FLAG (BET 7) Ce YES) 
375 001156 : :WORD O CONTAINS THE ADDRESS F 

#3 ooo om eenrta eae gee 
373 901162 SREG1: “HOD 0 + EONTAINE (($REGAD) +2) 

i atl fea: ie remais (Bean) 
376 001170 REGY: “HOES e H contains (($REGAD) +10) 
377 00117 SREGS: .WORD ; >;CONTAINS (($REGAD)+!12) 
378 001174 SREGE: ., WORD s SCONTAL (($REGAD) +14) 
379 001176 SREG7?: -.WORD 0 :: CONTAINS (($REGAD) +16) 
380 001200 STNPO: WORD O : USER DEFINED 
381 001202 STMP1: .WORD . 0 ;;USER INED 
382 001204 STMP2: -WORD O USER DEFINED 
383 001206 STMP3: .WORD 0 USER DEFINED 
384 001219 TMP4Y: SWORD 0 ::USER DEFINED 
385 00121 TMPS: :WORD 0 *:USER DEFINED 
386 01214 STMP6: .WOPD 0 USER DEFINED 

se, Opisie wes: DER CENBER OF ITERATIONS 
389 O0lece SESCAPE:0 :ESCAPE ON ERROR ADDRESS 
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DEKWAE PLL COMMON TAGs 

aq hiss Bye OO”? Sours: cece 47°07 HGRRETLeN aK 
oe PH RHEE tim 
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DZKWAE.P11 ‘COMMON TAGS 

394 [UHHH HEH HHH EHH THEE HEHEHE HEE 
335 O01e34 000000 WORD: 000000 

-SBTTL ERROR POINTER TABLE 

Te TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN 
4 NEORMATION IS OBTAI UND 
! 1 soe at ton eiteeg 3 ae ROMER InbYentes wile 1 ie unger rig Wait IS PERTINENT. 

403 Hartt ie oS Tee if ee cpRF AINE SINTERS: Cpr atnén AS FOLLOWS: 

40s i ay s POINTS TO THE ERROR MESSAGE 

4 +" T tT POINTS 18 THE BATA 
498 2 x OF *:POINTS TO THE BATA FORMAT 

410 
411 001236 SERRTB 
412 001236 O10424 EMI = LKS LKS ° 
413 001240 O10sos DH! : "PC PS sp TEST# hae S/B ° 

- 414 O01242 O10S66 DT! : SERRPC, SREG7, SREGS, SREGS, LKS, SGODAT 
ais 001244 000000 0 

417 O01 010604 EM2 CLOCK FAILED TO INTERRUPT” 
418 001250 O1063¢ DHe "PC PS SP TEST# LKS ° 
419 O01e52 010710 oT2 ;SERRPC, SREG7, SREG6, SREGS, LKS 
420 001254 000000 0 

4Yo2 001256 010724 ~ EM3 s"CLOCK INTERRUPTED WHEN THE PROCESSOR PRIORITY WAS 100 HIGH™ 
423 001260 011017 DH3 “pC PS SP TEST# LKS 
424 001 011070 =: DT3  SERRPC, $REG7, SREGS, SREGS,LKS 
4 00:!264 ooo090 0 

427 001266 011104 EMY s"CLOCK GIVES UNEQUAL # OF PULSES OVER TWO EQUAL PERIODS OF TIME™ 
498 001270 011203 DHY : "BC PS SP TEST# 1ST 2ND" 
429 001272 011340 OT4 : SERRPC, SREG7, SREGS, SREGS, SRECI, SREGO 
430 001274 000000 0 

432 001276 011356 EMS s"LKS REGISTER RESPONDS 70_ANOTHER ADDRESS” 
433 001300 11427 DHS : "BC PS Sf TEST# ADDRESS” 
434 001302 911500 DTS ?SERRPC, SREG7, SREGS, SREGS, SECADR 
435 001304 000000 0 

437 4 ;"A NO SACK TIMEOUT HAS OCCURED" 436 B01310 B1ee2 Bue EC pg eae eee ; 
439 001312 011624 DT6 : SERRPC, SREG7, SREGS, SREGS, LKS 
a0 001314 o00000 0 

442 001316 O11640 EM7 s"WRONG CONDITION CODES WERE PUT ONTO STACK BY INTERRUPT 
443 001320 011727 DH? "PC PS SP TEST# CC 
444 O01322 0120 O17 *SERRPC, SREG7, SREGS, SREGS, BUF 1, * SCDDAT 
HHS 001324 000000 0 

447 001326 01 MIO — ;"WRONG PC PUT ONTO. THE STACK BY AN INTERRUPT” 
448 001330 Olel HIO © 3"PC PS Se TEST# 
449 001332 O12164 DT1O  ;SERRPC, SREG7, SREG6, SREGS, BUF2, * ScDDAT 
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DZKWAE.P11 ERROR POINTER TABLE 

¥S0 001334 000000 9 
be 00133 012202 eM 
ded BbLNe Bissee Bett 
85 01544 cO0000 

m4 ;STARTUP CODE 4 
0014 BiS7he oo1g00 kta : Nov 

ues Bald 000034 y 
4e3 0141 O1e737 O0l422 000% HOV, 
ues BoLuse dteeee O0000 64S: MOV 
ee 001430 O1e716 OO14GE nov 
ues boldae 61 653: MOV 
Meg O42 004737 Desde JSR 
470 OO144E O1o286 STNES 
47s BoLMes 012706 001100 START: oy 
473001484 CLR 
474 OOL4EE 001126 CMP 3 Be Ee ce c ane 
W7e 00147 018737 05040 900082 nov 

Sf RES ie Ges Bee ¢ 

ug> 01626 015737 000 MOV 
483 BOLESN BLSSa? Bietae | peoose MOV 
wei O01S42 018737 0030 OO0ne nov 

Se Bis bee Bie a fea ees 483 001 15737 001574 O11 mov 
430 901602 918737 01602 001110 Hoy 
was BOteLs Bf BODE MOV 
433 OO16C0 012737 901634 00004 nov 
495 0016 ; BR 
4 168 O1 176 001136 64S: MOV 
ug? Boies Bt 174 9011 MOV 
498 OO1ES0 022626 CMP SH ome ss 
2b) Bbiees posta? DoDDNE 1ST 
02 01666 001401 : BEO 

001670 O0000¢ RESET 

MACY11 27(732) 

:"(PC) 
: SER Pc, 

#1000, SP 

3 cp) 
#645, 34 

2(SP),6(SP) 
#655, (SP) 

(SP)+,34 
PC, STtee 

BSCHTAG, R& 
(R6)+ 
sSBODAT, R6 

HOP sone 
#340, aN LOTVE 
#SERROR, @ Seen Ma 
#340, J#EMTVEC+O 
#STRAP, J#TRAP VEC 

10-SEP-76 13:12 PAGE 11 

;"TRAPPED TRYING Me — OS emcee 

sREG? sREGe. SREGS 

; INITIALIZE THE STACK SO WE CAN CALL THE TYPEOUT 

 icave CURRENT TRAP VECTOR 
Hay NEW TRAP VECTOT 

PUSH OLD PSW AN PCON STACK 

- sREPLACE OLD PC WITH NEW 
+ RESTORE” PSU 

: REST ORE.OLD TRAP VECTOR 
t DRINTOUT TARTUP MESSAGE 
"ADDRESS OF MESSAGE SRATHOEC=11-D2KWA-E* 

;;FIRST LOCATION TO BE CLEARED 
H DOW? MEMORY LOCATION 

+: LOOP 
NOME STACK POINTER 

C ; 5107, ve FOR SCOPE ROUTINE 

c’! ENee VECTOR FOR ERROR ROUTINE 

STRAP VECTOR FOR TRAP CALLS 
#340 ab TRAVEL cre; stEveL 7 
SPWRON, J#PWR 

#340 SRPNRVECIS 
SENOCT, SEOPCT 

a ee 

i = SLED 

isi Sug sro 
(SP)+, (SP)+ 

EECA, FAILURE VECTOR 

Hie CIZE HUGER OF FTERAT TONS 
SCAPE a N ERROR ADDRESS 

inthe tHe L00 LOOP B ABBRESS FOR SCOPE 

Ss ieee OE 
ita 10 REFERENCE REROLARE. Sun 

F NO TIMEOUT TRAP SCCURS 

: fest 10 SOe THe SUR DISPLAY REG 

HH RESTORE RE ERROR VECTOR 

AgmOE, BY A MONITOR 

:YES--GENERATE AN INIT - 

ee ee = - 
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DZKWAE.P11 ERROR POINTER TABLE 

-SBTTL TEST THAT THE LKS CAN BE REFERENCED WITHOUT A BUS ERROR 
EIS ACCESS TEST 

a
a
d
 

a3 nt P54 Weta 001730 00004 ood: Rove #€0001, 084 ;PREPARE FOR RODRESSING THE LKS REGISTER. BAD HARDWARE 

23 vireo Bi5o3° areas BBL LOE MOV taott SuProR OER re" aa LOOP A BIT IN CASE OF AN ERROR 

B13 oises Doss? | 177%6 TOOOL; «COR «© SACKS’ HJOSY'RErERENGE Lik. "Don ot “a DIDNT CLEAR yer 
Big ney 1 sit E0001: ERROR eee Hie orONT T TRAPED Tt eas" T0 aceess fHE Ks OREISTER 

518 
519 

-SBTTL_ TEST THAT START CLE ere Lite CLOCK INTERRUPT pieeLe BIT 520 
S21 “TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE 
See 001732 000004 toode: SCOPE 
S23 001734 Ole737 oOse22 on0004 MOV #TRAPO, a84 sSETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
S24 001742 012737 00340 00006 MOV #340 ie cor iN INTERRUPT WHILE PRINTING FATAL MESSAGE 
525 001750 O1e737 001756 001196 _ MOV #Roobe2, $LP K ADDRESS IN CASE OF AN ERROR 
S26 001756 O0000S ROOD: RESET 
S27 001766 012737 000200 001124 MOV #200, SGDDAT GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
S28 001766 032737 000100 177546 BIT #100°>LKS tee THE INTERRUPT ENABLE BIT 
529 001774 001401 BEQ T0003 
530 001776 104001 E0002: ERROR 1 ERROR, CLOCK INTERRUPT ENABLE NOT CLEARED BY INIT 

Be 
534 .SBTTL TEST THAT START SETS CLOCK FLAG 
535 -TEST THAT START SETS CLOCK FLAG 
536 002000 0o00004 0003: SCOPE 
537 O0e002 012737 oo00004_«C- #TRAPO, 284 ; SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 

002010 012737 090340 000006 MOV #340, a6 NO I NTERRUPTS | WHILE PRINTING FATAL MESSAGE 
539 002016 012737 001124 MOV #200; $GDDAT t HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
540 002024 012737 O02032 001106 MOV 8ROP43,SLPAOR  ;SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
541 O0e032 oo000S . ROOO3: RESET *SHOULD SET CLOCK FLAG 
S42 002034 105737 177546 TSTB = LKS ?FIND OUT Ir’ IT DID 
43 002040 100401 I TOOO4 *GO ON TO THE NEXT TEST IF IT SET THE CLOCK FLAG 

ev oo2042 104001 E0003: ERROR l “ERROR, CLOCK FLAG NOT SET BY INIT 

54g .SBTTL TEST THAT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOD OF TIME (20 MS MIN) 
549 “TEST THAT CLOCK FLAG WILL SET AFTER SUFFICIENT PERIOD OF TIME (20 MS MIN) 
5 poeous tog04: SCOPE 
ci ieee 006222 o00004 MOV #TRAPO, d84 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
S52 002054 0O1e737 000340 000006 MOV #340, 386 ?NO_ INTERRUPTS WHILE PRINT ING FATAL MESSAGE 
553 O0e062 012737 002070 001106 MOV #ROOO4.SLPADR  ;SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
554 002070 012737 200 001124 ROOO4: MOV #200, SGDDAT "HAVE GOOD DATA INFO READY FOR TYPEOUT IN CASE OF AN ERR 
55s 4 Bhense 177546 CLR LKS ‘CLEAR THE CLOCK FLAG 
556 002102 o05000 CLR “AND A TIMER LOCATION 
557 002104 105737 17754 aooo4: TSTB  LKS 1S CLOCK FLAG SET 
S58 002110 100403 BMI TOO0S 
559 O0elle 005200 INC RO INCREMENT COUNT 003 WAIT FOR SOMEMORE 
560 002114 001373 BNE acoo4 itatt SUFFICIENT AMOUNT OF TIME FOR CLOCK 
661 O0e116 194001 E0004: ERROR 1 ERROR, CLOCK FLAG FAILED TO SET 

ee eee ee -———_



DEKMRE-PLL “"vEsr'fhair GLock FLAG RILL Se? APTER SUFFICIE H RAB Tike (20 ns AL) 
25 
564 : 

h T T eee | FEST rapt Inte RaueY ENROLE BIT nay oe SEY PF 
002120 coo004 tog0S: SCOPE 

568 O02l22 012737 O0b22e2 MOV #TRAPO, oa4 _ sSETUP_VECOR_IN CASE OF UNF ORSEEN PROBLEMS 

25 posts pige3e SoCo Bot Bande NOY 340,985 iN Tria WO READY FS R PEE OUT TN T IN FASE OF AN ERR 
2s pps tae ot 737 ppt 4 ppt ee V HADDOS SL EADR SETUP L oats BACK “ADDRESS IN CASE OF ERR iH 
S72 O0e1S2 013746 o00340 MOV PR7.-( SP) F NE PS ON STA 
573 0020156 912746 O02164 MOV #64$,-(SP) Ha NEW PC ON STACK 
574 002162 RTI POP NEW PC AND PS 
575 002164 64S: 
576 002164 005037 177546 ROOOS: CLR LKS 
677 002170 005003 ' LR R3 s INITIALIZE A COUNTER LOCATION 
278 O0e17¢ 105737 177546 aooos: TSTB LKS *IS THE CLOCK FLAG SET? 

176 1004 BMI §o00s ‘TF SO, CONTINUE ON WITH THE TEST 
580 g2e00 ors203 INC R3 i IF NOt INCREMENT THE COUNTER LOCATION 
581 O0e20e 001373 - BNE agoos “AND GO TEST THE. CLOCK FLAG AGAIN. UNLESS.. 
S82 002204 104001 E0005: ERROR 1 CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
583 O02206 000410 aa BR TOOO& 

Bed bps} 0127327 000100 177546 MOV #100,LKS sCLEAR CLOCK FLAG AND SET INTERRUPT ENABLE 
S86 002216 032737 000190 177546 BIT #100, LKS IS INTERRUPT ENABLE SET? 
587 002224 001001 BNE 0008 
88 002226 104001 E1005: ERROR _* ERROR INTERRUPT ENABLE NOT SET 

en 
592 .SBTTL TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED 
593 “TEST THAT INTERRUPT ENABLE BIT MAY BE CLEARED 
594 002230 o00004 tog0s: SCOPE 
595 002232 012737 O06222 000004 MOV #TRAPO, a84 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
696 002240 012737 900340 000006 MOV #340 346 ?NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 
597 O00ce%6 012737 000000 001124 MOV SGDDAT 
598 002254 010737 002274 CO11M6 MOV arooe SLPAOR s INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
699 002262 013746 000340 MOV (SP) PUT NEW PS ON STACK 
600 O02e266 012746 002274 MOV eas, (Sp) ;;PUT NEW PC ON | STACK 
601 O02272 o00002 RTI }} POP NEW PC AND PS 
602 002274 4S: : 

002274 005037 177546 ROOO6: CLR LKS 
604 002300 005003 CLR R3 ; INITIALIZE A COUNTER LOCATION 
605 302 105737 177546 aooos: TSTB LKS IS THE CLOCK FLAG SET? 
606 306 100404 "BMT 80006 ?IF SO, CONTINUE ON WITH THE TEST 
607 002310 005203 INC R3 IF NOt INCREMENT THE COUNTER LOCATION 
£08 O0e31l2 001373 BNE A006 AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
639 0023!4 104001 E0006: ERROR 1 sCLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
£10 O0e216 O0041e BR T0007 
611 O0e320 Boo06: 
bie O02 012737 000100 177546 MOV #190,LKS sCLEAR CLOCK FLAG AND SET INTERRUPT ENABLE 
613 005037 177546 CLR LKS _ $6LEAR_INTERRUPT ENABLE 
634 032737 000100 177546 BIT #100,LKS ‘TEST THE INTERRUPT ENABLE BIT 
615 Oe 40 001401 BEQ 7000? -1S INTERRUPT ENABLE CLEARED 
ble ‘062342 104001 £10006: ERROR 1 “ERROR, ERROR INTERRUPT BIT CAN NOT BE CLEARED 
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DSKWAE Fil “Test HAT INTERRUPT ENAELE BIT BIT MAY BE CLEARED 

tig 
619 
p20 .SBTTL TEST THAT SLOCK INTERRUPTS TO CORRECT VECTOR ADDRESS 

1 -TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR ADDRESS 
bee 002244 pog004 tog07: SCOPE 
623 002346 1273? gos222 000004 HOV TRAP. O44 Im VECOR IN CASE OF UNF ORSEEN PROBLEMS 

ae 

pod posers piss ? vata ages MOV $300' Se8par Byer o5oB bata sh READY FOR PIEE OUT: ith CASE OF AN ERR 
625 002370 Ole737 O02412 001106 MOV #R0007 , SLPADR CNY TIAL IZE OTHE TSOPBREK ADDRESS IN CASE OF AN ERROR 
627 O0e376 Ole737 O0C474 O00100 =. MOV #00007; 100 SET UP VECTOR RETURN POINTER 
628 O0e404 Ole737 O00340 oO00102 MOV #340 abide iL IN TERRUP Tis EN 

9 boet12 12706 001000 ROCO7?: MOV #1000, SP STACK READY FO CH TERRUPTS 
16 O05046 CLR #tOP) ‘DROP CPU PRIORITY LEVEL 

b3) goeve0 012746 O02426 ~ NOV #1$,-(SP) sper RT R NEDDRESS._ ON TACK FROM ’RTI’ 

633 ae aed (177546 1S: CLR LKS 
634 002432 005003 ° - CLR R3 s INITIALIZE A COUNTER LOCATION 
35 434 105737 177546 aooo7: TSTB  LKS *IS THE CLOCK FLAG SET? 
36 440 1004 BMI 80007 *IF SO, CONTINUE ON WITH THE TEST 

637 OOcwe O0S203 ~« INC R3 i IF NOt INCREMENT THE COUNTER LOCA TION 
638 OO0c444 001373 BNE ap007 “AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
639 O02446 104001 E0007: ERROR 1 :CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 MS 
640 oO02e4sO O00415 BR T0010 
641 o02452 poo07: 
642 O02452 012737 OO00100 177546 MOV #100,LKS ;ENABLE INTERRUPT 
643 002460 o0S000 CLR RO ‘ 
644 O02462 005200 co007: INC RO 
B45 OOS%64 O00240 NOP ;STALL FOR TIME 
646 002466 001375 BNE ¢0007 WAIT FOR INTERRUPT 
647 002470 104002 £10007: ERROR 2 ZERROR, DIDNT GET INTERRUPT 
648 O0e%7e 000404 . BR TOO10 
B48 2474 105737 177546 poo07: TSTB LK sENTER HERE IF INTERRUPTED 

soo 100401 BMI 10 
p51 002502 104001 £20007: ERROR 1 sERROR, INTERRUPT NOT CAUSED BY CLOCK 

5 
655 .SBTTL TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PRIORITY S 
656 TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR AT PRIORITY 
657 INOTE: IF THERE IS NO HARDWARE 'PSW’ THIS TEST WILL BE SKIPPED 
658 002504 900004 to010: SCOPE 
653 002506 012737 OOse22 o0D004 MOV aTRAPO any s SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
660 002514 012737 000340 000006 MOV 0 INTERRUPTS WHILE PRINTING FATAL MESSAGE 
661 O02 012737 002544 001106 MOV #0010, SLPADR TNT IALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
662 002530 012737 002654 000100 MOV #00010' 100 :SET UP VECTOR RETURN POINTER 
663 002536 012737 000340 O00102 MOV #340, 0102 :NO INTERRUPTS ALLOWED AFTER THE FIRST ONE 
664 44 005037 177546 ROO1O: CLR LKS 
665 002550 013746 Oro004 MOV 4. =(SP) ;SAVE BUS TIMEOUT VECTOR CONTENTS 

666 002554 032737 002572 op0004 MOV #1s.4 SET A SERVICE *PC’ IN CASE TIMEOUT OCCURS 
667 O0eSb2 012737 O00240 177776 MOV #PR5,PS ?DO WE HAVE A HARDWARE *PSW’ 
668 002570 O00404 BR 2 *BRANCH IF YES 
669 002572 22626 1S: CMP (SP) +, (SP)+ RESTORE STACK FROM TIMEOUT 
670 002574 O12637 o00004 MOV (5P)+)4 “RESTORE BUS TIMEOUT VECTOR CONTENTS 
671 O02600 090431 BR T0011" 
672 O02602 012637 oco0004 2s: MOV (SP)+,4 RESTORE BUS TIMEOUT VECTOR CONTENTS 
673 O00e60& Ole706 001000 MOV #1000; SP INITIALIZE THE STACK POINTER 



MAINOEC=11-DZKWA-E LINE FREQUENCY CLOCK PROGRAM ac) A 7 Ce 10- SEP-76 13:12 PAGE 15 
DIKWAE.PLI TEST THAT CLOCK WILL INTERRUPT WITH PROCESSOR A RITY 

874 O02612 OCSOO3 | LR R3 sINITIOUIZE. 8 COUNTER LOCATION 
675 14 1033. 177546 aoo1o: TSTB LKS :1S THE CLOCK LAG 
676 002620 1954 ¥ BMI 80910 :IF SO, CONTINUE ON WITH THE TEST 
7? 2 005203 INC G2 :IF_NOT INCREMENT THE. ¢ UNTER LOCATION. 

y lo B ado10 AND GO TEST THE CLOCK FLAG AGAIN. UNL 
§? 104001 =. E0010: ERROR 1 SCLOCK FLAG DID NOT SET AFTER A WatTINe. Betton > 20 MS 
$30 30 900415 % ~ SR TOO11 

Bes Oosess 012737 COICO IT7S¥S MOY LOO,LKS ENABLE INTERRUPT 
5 Bases RLEras CLR «= «RO 
684 O0es4e 005200 cooi0: INC RO 
58S 44 soce40 NOP :87 L FOR SOME TINE 
£96 001375 QNE 3 0010 WAIT FOR INTERR 
£5; 0 04002 £10010: ERROR 2. ‘ERROR, INTERRUPT FAILED TC OCCUR 

Pes Boseeg ooeas 177546 90010: St (pee sENTER HERE IF INTERRUPTED 
830 02660 10040) SMI 76011 
2! d02662 10400) E20010: ERROR 1 sERROR, INTERRUPTDID NOT CLEAR THE CLOCK FLAG 

Fa : 
£95 .SBTTL TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSOR PRIORITY & 
£96 :TEST THAT re REK WILL NOT INTERRUPT eT ATH PROCESSOR PRIORITY & 
&97 *NOTE: IF THERE IS NO HARDWARE ' HIS TEST WILL BE SKIPPED 
ae oneee teoil: s¢ 

S22 Bosesa BiSsa? | SBRSGB GoODDE + a eT a nD INTERRUPT a UNILE PRINTING FATAL, MESSAG 
7 -y, 1go3s Baris 1106 MOV ag see 5 PAOR :NO INTE K HabRese IN CASE OF AN Pecce 

oes te dake et S INITIAL TER LOCATION . 
734 Beso 105727 177546 ANOL!: FES9 fis 11S THE lee geuN EFT 5 

O0s722 1004 BMI 80011 : TF So CONTINUE ON WITH THE TEST 
706 902724 INC RB :IF_NOt INCREMENT THE COUNTER LOCATION. 
707 002726 01373 BNE AgOL1 "AND GO TEST THE CLOCK FLAG AGAIN. UNLESS. 
708 O02730 104001 E0011: ERROR 1 :CLOCK FLAG DID NOT SET AFTER A Martine PERICO > 22 MS 
79$ 902732 8R ToO12 
710 pers BOO!1: 

i es 1 Be Sy POR ENTREE A Fe 
sis eae 313538 é2 on0004 MOV sis.4 i ie IN IN CASE : in Ke OCCURS 
714 pers 912737 177776 MOV #PRE,PS 
715 2 2, Yes 
71 * 18: CMP (SP)+, (SP)4 eNene TACK FROM BUS TIMEOUT 
4 764 Ol 090004 HOV SPs, 4 sRES TORE S TIMEOUT VECTOR CONTENTS 

j 4 

7} Rossen Broes3 oococ4 23: MOV (§P)+.4 ;RESTORE TIMEOUT VECTOR CONTENTS 
720 902776 012737 003026 000100 MOV #£101!, 100 :SET UP VECTOR RET URN 
721 12737 OO0100 177546 MOV #109, : E NTE 

-F le LR Q sINI tick OUNTER LOCATION 
73 14 1 177546 cool1: S78  Lks 1S THE 

ae 100404 011 s1F SO TINUE ON WITH THE TEST 
725 poses NC : IF NOt INCREMENT THe COUNTER LOCATION 
? 1 C5011 sANOD GO Nee THE CLOCK FLAG AGAIN. UNLESS 
72 108 01 E1011: ERROR 1 :CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD > 20 ME 
728 6030 1s BR TOOL! 
723 203032 9001!: 
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177546 

177546 

177546 

FREQUENCY CLOCK PROGRAM 
CLOCK WILL NOT INTERRUPT WITH PROCESSOR PRIORITY 6 

C02 
MACY]1 27(732) 

NUP 
N 

TOo1e 
E20011: ERROR 3 

10-SEP-76 13:12 PAGE 16 

;GIVE CLOCK EXTRA TIME TO INTERRUPT 

;ERROR, CLOCK INTERRUPTED KITHOUT H@VING PRIORITY 

-SBTTL_ TEST THAT RESET SETS CLOCK FLAG 
rest THA Het RESE SETS CLOCK FLAG 

001124 MOV. #200, $GDDAT sHAVE GOOD DATA INFO READY FOR TYPEQUT IN CASE OF AN ERR 
9094 MOV aTRAPO aa4 VECOR 1s CASE OF UNFORSEEN PROBLE 
506 MOV 8340, J&6 vane WHILE PRINTING FATAL MESSAGE 

001196 MOV sngole, $LPAOR : S IN CASE OF aN ERROR 
ROO12: CLR LKS fa = ogee 

éLR 3 : INITIALIZE A KAGNTER LOCATION 
aooi2: TST LKS 18 THE CLOCK FLAG SET? 

BMI 80012 TF SO. CONTINUE ON WITH THE TEST 
INC R3 TF NOT INCREMENT THE COUNTER LOCATION 

_ BNE adole2 *AND GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 
£001é: ERROR 1 vars :CLOCK FLAG DID NOT SET AFTER A NarTING PERIOD > 20 MS 

poole: 
CLR LKS 
RESET » SHOULD SET CLOCK FLAG 
TST8  -LKS 

"BMI 79013 ‘ | 
£10012: ERROR 1 2 ERROR, RESET DIDN'T SET CLOCK FLAG 

.SBTTL TEST LINE CLOCK REPEATABILITY 
:TEST LINE CLOCK REPEATAB 
> MAKE THaT OVER THO TWO ae He Tne 
>THE CLOCK PUTS OUT THE PUL 
toot 3: SCOPE 

13: CLR RO ae 1st TIME COUNT 
CLR RI AR aR 1ST T CLOCK oun 
MOV PR7.-(SP) 
MOV 864$, -(5°) PUT NEW Be SN SOP aeK 

‘a RTI 23 PUT NEW PC AND PS 

001106 1013 Mov #81013, SLPAOR sERROR IN NEXT FEW INSTRUCTIONS CAUSES A SHORT SCOPE LO 

ON CLOCK FLAG AC PLE OF TIMES 
CLR R3 NTL A R COUNTER L LOCATION 

aoo13: STB k iP THE LOCK AG SET? 
I 13 TINUE ON WITH THE TEST 

NC 3 F hot INCREMENT THE COUNTER LOCATION 
a0013 GO TEST THE CLOCK FLAG AGAIN. UNLESS.. 

£0013: ERROR 1 al inne FLAG DID NOT SET AFTER A WAITING PERIOD » 20 MS 

0013: 
001106 Boot, Hoy #82013, SLPAOR sMAKE SCOPE LOOP SHORT IN CASE OF AN ERROR 

CLR R3 ‘sINITIALIZE A COUNTER LOCATION 
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D0e 
PKWA-E LINE FREQUENCY CLOCK PROGRAM MACYI1 27(732) 10-SEP-76 13:12 PAGE 17 

TEST LINE CLOCK REPEATABILITY 

es ITPSub C0013: TsT8 rate i 3 ue 50, CONN NPINUE ON HITH THE TEST M 

ne fo eae te Ra 
16s0i £10013: Bn OR } ie ater] DID net ee, aaa A Martine Béatoo > 20 MS 
000473 BR - TOOL4 

- 00013: _ | 
995037 177546 CLR LKS 
105737 177546 Fo013: STB LK 18 CLOCK FLAG SET 

Ne 1 :41 70 CLOCK COUNT 
905037 177546 CLR LKS sCLEAR 10 K of SET 

efiebat CO01s: NOD ie Ear UNTIL Ro=0 1 FOO13 iR PER T aN It 
005000 CLR RO TINE coun 

CLR Re LER SND Loc 563 T 
12737 90387¢ 00:10& 3013: MOV 8R3013, SLPAOR URE A — LOOP 

co wa -_ OCK FLAG TWICE 
o0s003 _ CLR R3 mas A COUNTER LOCATION 
105737 177546 HOO13: TSTB LKS 1S THE CLOCK ck FLAG SE 
1004 BM; 10013 IIE So ON A TTH THE TEST 
005203 INC R3 IF NOT Thoeenen THE COUNTER LOC CATION 
001373 HOO13 :AND GO TEST THE CLOCK FLAG UNLESS. . 
10400 £20013: ERROR 1 :CLOCK FLAG DID NOT SET AFTER A WAITING PERIOD >» 20 MS 
00044 ari? BR TOO14 

12737 003324 001106 R4013: Mov #R4013,SLPAOR ;INSURE A SHORT SCOPE LOOP 
piee as 177546 CLR LKS 
905903 CLR R3 s INITIALIZE A COUNT R pOCATION 
105737 177546 K0013: TSTB LK :1S THE CLOCK FLAG 
00404 BMI £0013 : TF SO CONTINUE ON ATTH THE TEST 

3 INC RR IF NOT INCRENEN NT THE COUNTER L LOCATION, - 
001372 BNE K0013 : AND EST THE CLOCK FLAG AGA 
104001 £30013: ERROR 1 :CLOCK FLAG DID NOT SET AFTER A Nar the Beaton > 20 MS 
000425 oar BR TOO14 

12737 140 001106 Nov #89013 SLPADR MUST LOOP BACK TO BEGINING OF TEST IF EEROR COMES NOW 

105737 177546 M0013: TSTB | LKS sIS CLOCK FLAG SET 

ipeots Pe ORBO® iN 3 Re +1 TO CLOCK COUNT 
005037 177546 CLR LKS 5 CLEAR R CLOCK | IF SET 

oe moos: ibe 1 13 REPEAT UNTIL Ty . 
020102 CMP RI. Re ies IST CLOCK COUNT EQUAL TO 2ND CLOCK COUNT? 
0014 BEQ TOO14 
2 001162 E40012: MOV RI, R Gh fay READY FOR FOR pe NTOUT 

: 004 oe ERROR 4 om a 0 POCCURRE: FFERENT ie iM SOG Ee, ESHA Pent ons 

~SSTTL LINE CLOCK REGISTER ADORESSING TEST 
;LINE CLOCK REGISTER ADDRESSING TEST 
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E LINE FREQUENCY CLOCK PROGRAM 
I K REGISTER ADDRESSING TEST 

001106 

pouabs 
000006 

001106 

MACY11 27(732) 
E02 

10-SEP-76 13:12 PAGE 18 

ae THAT THE : " “aCdee BE ADDRESSED AS ANYTHING BUT 177546 
A LOCAT T al E( FFE RS, Y | 0 ante LKS REGISTER 

“hoot THE LKS N SIGNAL AN ERR 

rf 
aR a SLPAOR s INITIALIZE THE LOOPBACK ACDRESS IN CASE OF AN ERROR 

MOV : Seus $GDADR iSO et 3” 80 DRESS BxCEPT WITH BIT 12 CLEAR 
HV 0014, 4 ETUP ec OR INC XISTANT 

MOV 5330 8p) 5 sBUT ON STACK 
MOV #64$, -(SP) 3 }PUT ON ” STACK 

: RTI +: POP NE Pc AND PS 

Bisi4: Hoy #1900, ,SP ;SETUP THE STACK 

T0014: MOV #100,d$GDADR § ;SET THE “CLOSE” ADDRESS TO = 100 
14: BI #100, Lk m LKS !MAKE SURE THAT “LKS" WAS NOT AFFECTED 

0014: PERoR ;IT AFFECTED “LKS" -- ERROR 
9014: CLR LKS 

MOV sTOO1S 4 
CLR aSGDADR sCLEAR OUT THE “CLOSE” ADDRESS 

-SBTTL LINE CLOCK REGISTER ye ST TEST 

too15 
;LINE bok E REGISTER ADDRESSING T 

sc 
MOV #A0015,4 ;SETUP VECTOR IN CASE IT IS NONEXISTANT 

oe SeOBAP 
MOV #ROOIS, SLPAOR ;INITIALIZE THE LOOPSACK ADDRESS IN CASE OF AN ERROR 
MOV H177156 SGDROR ;S¢ om ADDRESS EXCEPT WITH BIT 8 CLEAR 
MOV -(5P) :PU 
MOV niet -(SP) PUT NEW PC ON STACK 
RTI :: POP NEW PC AND PS 

Hoy a ,SP sSETUP THE STACK 

MOV $100, 2SGDADR SET THE “CLOSE” ADDRESS TO = 100 
BIT i aks MAKE SURE THAT “LKS” WAS NOT AFFECTED 

ERROR 5 sae AFFECTED “LKS" -- ERROR 

tue 
CLR SSCDABR ‘ ;CLEAR OUT THE “CLOSE” ADDRESS 

ath REGISTER sOORES TTL 
ite ee REGISTER ADDRESS! 

MOV #A0016,4 
MOV 

at 

pains TEST 

;SETUP VECTOR IN CASE IT IS NONEXISTANT 
#34 
$ 
SEO econ ;INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 



FOe 
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DZKWAE.P LINE CLOCK REGISTER ADDRESSING TEST 

38 gre 18737 77446 001120 MOV H177446 SGDADR ;SAME AS “UKs AD RESS EXCEPT WITH BIT & CLEAR 
2 01374 000340 MOV -(SP) “PUT NEW 

goa 01274 003734 MOV ity -(SP) : PUT NEW Be oh SOTECK 
901 Bae oodo0e2 ; RTI :: POP NEW PC AND PS 

365 oa 01 001000 Rosie: MOV "1900, Sp SETUP THE STACK 

ae se eae TCR 175146 I0016 aby » BSGOAOR is T THE “CLOSE” ADDRESS 10 =! 
208 oe Soot Sie ANOLE: gir A he E SURE 2 ont “LKS" WAS NOT APP cteD 

308 003 3 o4005° 016: ERROR S tt AFFECTED “LKS" -- ERROR 

910 nie 7 ast AeaBos 000004 "MOV 8017 4 
i 003778 005077 175116 CLR JSGDADR ;CLEAR OUT THE “CLOSE” ADDRESS 

zs 
; ate .SBTTL LINE CLOCK REGISTER ADDRESSING TEST 
gi jLINE CLOCK REGISTER | ADDRESSING TEST 

$18 Nee 070 $A0017,4 :S2TUP VECTOR IN CASE IT IS NONEXISTANT 
919 Ole 012737 eet Bopooe MOV 8340.6 
$20 004020 005037 001124 CLR $GDDAT 
ge) boy0e4 le? 3? oo40se 001106 MOV WROO17,SLPAOR ;INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 

32 Ole737 177558 001120 MOV i S6,SGDADR ;SAME AS “LKS” an ooRESS EXCEPT WITH BIT 3 SET 
923 O04040 a: 0 MOV 7. =(SP) *;PUT NEW PS ON 
924 oo4044 O12746 OO40Se MOV neue, -(SP) :;PUT NEW PC ON oraeK 
925 o040SO o0d0c2 RTI :; POP NEW PC AND PS 

a5 oo bes 012706 901000 Bsi7: Mov #1000, SP SSETUP THE STACK 
ase 277 : 08 175030 wm a tte ADR SET THE “C as 3 Nd 9 i es Bere GBI IPR ARI! GY HERR Soe HEF BREE tt Beer 
932 190 £0017: ERROR 1 AFFECTED “LKS" -- ERROR 
$33 ide 17754 COi?: CLR LK 
934 004106 01 604120 coo004 sToc20 4 
335 004114 005077 175000 CLR~  aSGDADR ;CLEAR OUT THE “CLOSE” ADDRESS 

2 
939 . TTL REGIST NG TEST aug PONE CLOGK REGISTER cESTER enor 
941 004120 oo0004 ibase: SCOPE 
942 904122 Ole? 3? 004206 00004 MOV 4 ;SETUP VECTOR IN CASE IT IS NONEXISTANT 
943 004130 012737 000340 000006 MOV : | 
944 004136 1e4 CLR 

Sue DOsteo 127 Be DOL Ise NOV te se, SEE as Lx Ke MT aGoRess EXCEPT ETH BIT 9 Ser aden 
$7 ODS i 004170 nov ie Et NEW PEON STEKO 
5 Soules DOs00E mt it BOP NEW C AND PS | 
950 p04! 64S; 
951 004170 012706 001000 ROO2O: MOV #1000, SP sSETUP THE STACK 

a5 boss00 baat VY ido : CLOSE" oo Ol 100 174712 10020: MOV #100,9SGDAOR § ;SET THE “CLOSE” ADDRESS TO = 100 
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Sh Sot aaa ea ea cor ss 
004 032737 000100 177546 Added: 

000004 

SING TEST 

i, «ta 
SECOROR es 

GISTER AOGRESSING TEST . SBTTL Lilet 
ibANe. CLOLK pes 

#1000, SP 
S$ LK 

#100, JSGDADR 
a 

Q 
ERROR S 
sate 
MOV 

H 
T eo 

, @SGDADR 

Oe 
MACY11 27(732) 10-SEP-76 13:12 PAGE 20 

SMAKE SURE THAT “LKS" WAS NOT AFFECTED 
SIT AFFECTED “LKS" == ERROR 

;CLEAR OUT THE “CLOSE” ADDRESS 

;SETUP VECTOR IN CASE IT IS NGNEXISTANT 

SLPADR ;INITIALIZE THE LOOPBACK ADDRESS IN Case OF _AN ERROR 
SGDADR ;SAME SET 

PR7.-(SP) 
wens, -(SP) 

AS “LKS” ADDRESS EXCEPT WITH BIT 7 
;;PUT NEW PS ON STACK 
a) NEW PC ON STACK 

POP NEW PC AND PS 

SETUP THE STACK 

AM THE a ADORESS TO.= 100 
; MAK “LKS” WAS NOT AFFECTED 

;IT AFFECTED “LKS" -- ERROR 

;CLEAR OUT THE “CLOSE” ADDRESS 

GH BY BYTE TEST 

yi ESTE RESPONDS TO THE HIGH BYTES ADDRESS 

;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
NO INTERRUPTS WHILE PRINTING FATAL MESSAGE 

; INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 
® 77547 SGOAOR *HIGH BYTE OF HE UKs LKS REGISTER 

ee, -tSP) | PUT NeW Be eTACK 
:: POP NEW PC AND PS 

;SETUP THE STACK 

;SET_ THE Hig avTe ADDRESS TO = 100 
;MAKE SURE THAT “LKS” LOW BYTE WAS AFFECTED 

;SHOULD HAVE SET BIT 7. ERROR 
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.SBTTL CLOCK FLAG-BIT TEST 

004470 000004 i ohast ee oa 

Bos00 bierat uae BOooe nov te RS TNTERRUPTS WHILE PRINTING FATAL MESSace 
bowel O1e797 coNeee 1106 wees: HOV a 3,SLPADR ;INITIALIZE THE LOOPBACK ADDRESS IN CASE OF AN ERROR 

; CLR B NITIOUIZE 8 A TER LOCATION oove30 ibe73? 177546 aooza: fee fe ihe abet 
1 BMI ; 3 iif $0, ONTINUE. ON ITH TH THE e TEST 1, 

Bpueas Boros BNE 23 ; HE fas Hie THE CLOEK FLAG AGAIN’ ONL 
aes 194001 £0023: ERROR l nen CLOCK FLAG DID NOT SET AFTER A WAITING Bekion > 20 MS 

80023: 

ee i nh a 
Oo4S64 104001 £10023: ERROR 1 ;CLOCK FLAG DID NOT CLEAR 

-SBTTL INTERRUPT TEST 
T0024: SCOPE H 

R
E
S
S
T
R
A
L
G
O
L
 

SS
SR
 

ER
E 

ES
 

VOM
 
EO
NS
 

C 
012737 o06222 OO0004 MOV ;SETUP VECOR IN CASE OF UNF 

604576 012737 000349 000006 MOV #340, a&6 :NO yNTERRUBTS WH Mite PRINTING. FAT Fara. ress 
004604 012737 001124 MOV #200; $GDDAT HAVE GOOD DA READY FOR TYPEOU SAC N EASE OF aN ERR 
00412 012737 OO%632 001106 MOV #ROO24, SLPADR =: INITIALIZE THE LSOPBREK ADDRESS IN ease OF AN ERR 

273 o04b/e 000100 MOV #£0024; 100 
l . CLR K sALLOW CLOCK INTERRUPTS 

Oovese 01374 000340 _ MOV PR7.-(SP) ssPUT u PS ON STACK 
012746 OO4644 HOV #64$, -(SP) 5 5PUT W PC ON ON STACK 

004642 00002 RTI :: POP NEW 
OO4844 ' &43: 
Dove 012737 990309 177546 ov #300,LKS nett Pen 

poupee rie —_ *LOOP Baek iF Nor DONE WAITING 
DoHeed RESET ime LE CLEAR INTERRUPT ENABLE 

3 001124 177546 CMP $GODAT, LkS SAND LE HE CLOCK FLAG SET 
004670 001401 BEQ 025 :G0 ON To THE NEXT TES IT DID 
004672 104001 £0024: ERROR | tRESET SET INTERRUPT NABLE OR CLEARED CLOCK FLAG 

SBTTL SACK TIMEOUT TEST 
-NO SACK TIMEOUT TEST 

BG ote Bier, Fooes: Boy aTRAPO 84 : SETUP ORSEEN P 1a) r 3 

ta Le 1124 ey Can i 1 i INTER Pre pie PRINTING nial es SPN EASE OF AN ERR 
he psoas peesae itee Nov SaODSe  SCPAR a TAC tee THE THE L int K ADDRESS IN C AN ERROR 

012737 000340 000102 MOV #340, 102 NO INTERRUPTS AFTER THE FIRST ONE RE
CR
E 

CO
RR
E 

004726 



SURESH PS ABE ERP HO OH MACYL1 27(732) 

1066 004734 012737 o0s0e4 000100 “ses Hoy #¢0026,, 100 

theo BBdSue BSPEE | AaasuB 5 3 -<sp) 
1 004760 MOV #64$, -(SP) $ 
1 RTI 
107 760 64S: 
10 760 005003 CLR R3 
19 7be 105737 17754 aoo2s: TSTB LKS 

toe Busse dossog GOS 
107% 004772 001373 BNE Aaoo2s 
= 774 gvO0L E002s: ERROR l . 

1078 B0025: 

1o8e GOSbOE oobbKe “ Si Reeth 
1083 p0010 12737 000100 177546 1S: MOV #100,LKS 
1 00501 1 WAIT 
1085 005020 104006 £10025: ERROR & es 

{bee ppensG O39 000300 177546 cO02S: Bo #300, LKS 

is Seeds bl canes: For 1 
1090 
1091 
1092 
1093 -$2TTL RESET TEST 
1094 : RESET TEST 
1035 00503 gogoo4 to026: SCOPE ws os 

ing? wae HE sa nae HOV 040,986 
iba ppepes BtS939 116 001106 MOV wh006, SCPROR 
1100 995076 ot MOV PR7. -( SP) 
1101 1 1 MOV #64$, -(SP) 
1102 005100 ood002 RTI 
1103 0051 64S: 
1104 005102 012737 005154 000100 MOV 8 100 
1105 905110 012737 140 000102 MOV #140, 102 
1106 0051 37 ROO2: CLR LK 

ah a a 
{ibs Bpetse pees? BooeD A002: INC Yi 
1110 005140 001 BNE Aoo2z6 
Hid 051 4e 10026: T 
111 144 023737 177546 001124 CMP bas SGDDAT 
1113 005152 001401 BEQ 0027 
its 005154 104001 © E0026: ERROR | 

1116 
1117 
1118 SBTTL chock FLAG gIT TEST 
1119 CLOCK FL S 
11c0 iMAKE SURE I 

i $ ll2e1 OOS5156 coo0o4 0027: SCOPE 

10-SEP-76 13:12 PAGE 22 

COUNTER LOCATION 
SET? 

¢ ON WITH THE TEST 
Not INCREMENT THE COUNTER LOCATION. 

w
-
-
t
 

mh
 2 

X
D
 

$ DROF grt peony LEVEL 
;SET RETURN ’PC’ FROM THE RTI 
RETURN TO NEXT {NS TRACTION 

ERRUPT iENRBLE CLOCK IN 5 
tTHE ONLY WAY TO LEAVE HERE WITHOUT ERROR IS TO INTERRUP 
TIF IT ERROR 1S HERE ITS BECAUSE OF A “NO-SACK™ TIMEOUT 

;FIND OUT WHAT THE INTERRUPT DIO TO THE CLOCK STATUS REG 
;IT CLEARED THE INTERRUPT ENABLE OR THE FLAG BIT 

NO INTERRUPTS. MAIL 
;HAVE GOOD DATA 

His see 
OF UNFORSEEN PROBLEMS 
ap Ll 1 FATAL MESSAGE 

Y T 
ADDRESS IN CASE OF AN ERROR 

;SETUP STATUS FOR AFTER THE INTERRUPT 
;SETUP THE STACK 
;SET aA ENABLE BIT NOW 
;WAIT FOR CLOCK FLAG TO SET 

;RESET SHOULD NOT CLEAR THE FLAG 
;FIND OUT IF ID DIT DID OR NO 

;RESET DID NOT INITIALIZE THE LKS WORD CORRECTLY 

IT TE 
? DOESNT CLEAR WHEN YOU TRY TO SET IT VIA A *MOV’ INSTRUCTION 

YPEOUT IN CASE OF AN ERR. 

i
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C-11-DZKWA-E LINE FREQUENCY CLOCK PROGRAM MACYLi 27(732) i0-SEP-76 13:12 PAGE 23 
Pll CLOCK FLAG BIT TEST 

ie Bleras oe Oooo YEO SH” RD WNTERUPrS WHILE PRINTING FATAL RESeHGE 
005 Ole?37 001124 MOV #200; $GODAT TYPEOUT IN CASE OF AN ERR 
gosete 001106 MOV #0027, SLPAOR tI TIAL 1ZE OPE TpOPBAC. ACDRESS IN CASE OF AN ERROR 
00521 cL 10 
005214 012737 000100 m #70030 ,100 
005222 005037 177546 ROO2?: CLR LKS as na — 

Bhesss Btsoue ooseup HOY weds step) Hue ne Pe ah sie 
005236 900002 te RTI 

nose 1 901999 MOV #1000, SP ne THE STAC 
1234 CLR WORD SETUP A EOUNTER LOCATION TO = 0 

g0s250 doses? 001234 aco27: INC WO 
0013 BNE AoO ;WASTE TIME LOOPING UNTIL THE COUNTER REACHES 0 

005256 012737 000300 177546 MOV #300, LKS SET INTERRUPT ENABLE AND TRY TO SET THE CLOCK FLAG 
goseb4 Ole? 37 00 177546 MOV #200, ks *TRY TO SET IT AGAIN 

? eats 001124 CMP ‘DID THE CLOCK aa STAY ser? 
005300 001401 BEQ LKS $60 IF NOT GO ON 0 THE Ne TEST 
005302 104001 £0027: ERROR 1 ‘ERROR - MOVED 8! Kr THE CLOCK FLAG BIT AND IT STAY 

.SBTTL CLOCK FLAG AFTER INTERRUPT TEST 
-SEE IF-AN INTERRUPT CLEARS THE CLOCK FLAG 

005304 000004 t0030: SCOPE 
005306 012737 oO06222 00004 Hoy #TRAPO, 84 ;SETUP VECOR IN of CASE OF UNFORSEEN PROBLEMS 
005314 012737 O00340 00006 MOV #340, ak6 NO INTERRUPT PRINTING FATAL MESSAGE 

005037 177546 CLR :NO vet LOCK INTERRUPTS 5 BEFORE WE ARE LK READY 
24 MOV LS scppat READY FOR TYPEOUT IN CASE OF AN ERR 1 

o12737 OSH 108 R030: Rov wD EPO eM, Be THe ooraeCk, A Fen me om 
opS360 000102 AR 102 ab Bitar WILL page F FURTHER INTERRUPTS 

Boeses poonne Cee ee ependignty RETURN TO NEXT INGTRUCTION 
Boeses | BLSyae 091090 is: FOV #1900, $P I CETUP THE STACK 

hh a tar 
ooe4i6 Bieya? OOSH42 D010 A0D30: ROY ¥E0030, 100 Bie te INTERRUPT 1 AGAIN 
poss eae o0s426 HOY wB0030,~(SP) [SET RETURN Pc” ROH The RTI 

' ATI tRETURN TO NEXT INSTRUCTION 
O0s426 105237 001234 B0030: INCB WORD 'D0 A NOTHING LOOP FOR A VERY SHORT PERIOD OF TINE 
OOb43e OO1A7E ee BNE 80030 'WE SHOULD INCREMENT TO 0 LONG BEFORE AN INTERRUPT COMES 
e0s440 000401 BR T0031 
O0S4#42e 10400i E0030: ERROR | ; INTERRUPT DID NOT CLEAR THE CLOCK FLAG 

.SBTTL NO INTERRUT AT PRIORITY 7 TEST 
TEST THAT CLOCK WILL NOT INTERRUPT WITH PROCESSR AT PRIORITY 7 

oo0s444 coooo4 40031: Sco V
E
R
Z
I
N
A
S
S
S
E
V
E
H
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MAINDEC-11-DZ2KWA- FREQUENCY K_PROGRAM MACYL1 27(732) 10-SEP-76 13:12 PAGE 24 SSUES OO"55 sAIDRALTPRH DROBO SF vi 

1178 12737 006222 900004 MOV #TRAPO, a84 SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
ll 454 16737 000340 900006 MOV #340, ak6 i INTERRUP TS MAL WHILE PRINTING FATAL MESS 
1180 005462 012737 005470 001106 MOV #ROO31,SLPADR  $SETUP LOOPBACK ADDRESS IN CASE OF AN ERRO 

Heh Bouma Boenss Oe on Ks mat IALIZE A COUNTER LOCATION 
18s 76 Mheoas 177546 A0031: eR LkS ils THE CLOCK ne oy Hy uly tur test 

as ia 

tiBe BbeeRs = Ape3R8 N He Rot INCRENERT BUNTER EBcarion 
1186 001373 BNE Ag031 ;AND GO crest THE ‘ot eK ° AG AGAIN. ESS. 
118 10 104001 £0031: OR 1 :CLOCK FLAG DID NOT SET AFTER A WALT INE ERIOD > 20 MS 
1188 00551 bo04si BR T0032 
1188 possi 80031: 
11 14 012706 001000 MOV #1000, SP ; INITIALIZE THE STACK POINTER 

lige Soeess Giecue posese aie, fa NEW PGON STACK 
i183 ppeesa pasace RTI >: POP NEW PC AND PS 
1194 005532 64S: 
1195 005532 012737 005510 000100 MOV #£0031, 100 mt UP VECTOR RETURN 
1196 005540 012737 O00100 177546 MOV #100,LKS it UPT 
1197 005546 CLR R3 NT TAL te cs COUNTER LOCATION 
1198 105737 177546 C0031: TSTB  LKS 1S THE CLOCK F AG SET? 
1199 04 BHI 00031 it So, ¢ TINE ON WITH THE TEST 

i 3 : NE i031 rohel i T ae TORK Pene BGH ih BIn” ia 
150s Bosses 104001 . £10031: ERROR 1 set CK 60, ES DID Not SET arth a Q MAITINE B PERIOD > 20 MS 
1 4 000404 BR T0032 

iShe Boeeee welt 
1206 005570 etd NOP GIVE CLOCK EXTRA TIME TO INTERRUPT 
120? 005572 OO0401 BR T0032 
1208 005574 104003 £20031: ERROR 3 - ERROR, CLOCK INTERRUPTED WITHOUT HAVING PRIORITY 

Hi? 
i513 .SBTTL CC PUSH TEST FOR CLOCK INTERRUPTS 
1213 TEST THAT CLOCK INTERRUPT PUSHES CONDITION CODES ONTO STACK 
tel 905576 90004 T0032: SCOPE 
1215 12737 O06222 00004 MOV #TRAPO, 284 ;SETUP VECOR IN CASE OF UNFORSEEN PROBLEMS 
Leib 005606 012737 O00340 000006 MOV #340, J&6 *NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
1217 005614 012737 O0Sb22 001106 MOV #RO032,$LPADR  ;SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
tele 005622 005037 177546 «C ROO32: CLR LKS 
1219 dosb26 005003 : CLR R3 s INITIALIZE A COUNTER LOCATION 
eed 105737 177546 aooze: TSTB bitze i THE choc nie Sy AG SET? on ton 

1554 phep ae its 3° not cont He COUNTER LOCATION 
lees gosb40 001373 BNE Ago32 G0 TEST THE CLOEK FLAG GAIN UNLESS. 
1 42 104001 £0032: ERROR 1 ia Bek FLAG DID NOT SET AFTER A Wart ERI0D > 20 MS 
1225 000433 BR T0033 
1226 46 B0032: 
1227 46 012706 001000 MOV #1000, SP s INITIALIZE THE STACK POINTER 
1208 005652 000776 CLR BUF 1 

i Hees Er BPE ooo =e on ver 
teat oose70 515539 000100 177546 7 MOV #100 xa tPRABLE | YEGr RE BE TURN 
le 676 OOSO4E CLR -(SP3 :DROP CPU PRIGRTTY LEVEL 
1233 005700 012746 005706 MOV #15,-(SP) SET RETURN *PC’ FROM THE RTI 



LOe 
MAINDEC-11-DZKWA-E LINE FREQUENCY CLOCK PROGRAM MACY11 27(732) 10-SEP-76 13:12 PAGE 2S 
DZKWAE.P11 CC PUSH TEST FOR CLOCK INTERRUPTS 

LE Sm Se is: Bpssevesezisen SET ET ETI te Heer tee iat ial Fon RE 
1 71 000017 000776 cO032: CMP #17, BUF 1 
1238 001495 BEQ 70033 
1239 612737 000017 001124 MOV #17, SGDDAT 
1 104007 ERROR 7 sERROR DID NOT PUSH CORRECT PS ONTO STACK 
1241 005732 000721 BR T0032 
eve 
124 

iss 1 .SBTTL PC PUSH TEST FOR CLOCK INTERRUPTS 
1246 -TEST THAT CLOCK INTERRUPT PUSHES THE PROGRAM COUNTER ONTO STACK 
1247 005734 T0033: SCOPE 
1048 005736 012737 O06222 OO00004 MOV #TRAPO, 84 ;SETUP VECOR_IN CASE OF UNFORSEEN PROBLEMS 
1249 005744 012737 O00340 000005 MOV 8340, a8 "NO_INTERRUPTS WHILE PRINTING FATAL MESSAGE 
1250 005752 012737 005760 001106 MOV HRO0S3, SLPADR ;SETUP LOOPBACK ADDRESS IN CASE OF AN ERROR 
1251 005760 paeaa 177546 ROO33: CLR LKS 
leS2 005764 005003 CLR R3 s INITIALIZE A COUNTER LOCATION 
1253 005766 105737 177546 aoo33: TSTB  LKS *IS THE CLOCK FLAG SET? 
1254 005772 100404 BMI 0033 iff SO, CONTINUE ON WITH T 
Less 005774 Obeets INC RS ad . iF Not NOt INC I NCRENENT THE COUNTER 6 LOCATION 

128? Boeo0s j og} £0033: ENE OR 1 ahaa F [Ee of DID BeNST gk, Lee Ra A MATTING Beaton > 20 MS 
1 hoa BR T0034 

ita Soe ocd 0 001000 — MOV #1000 SP INITIALIZE THE STACK POINTER 
1261 ppepia pte7oe 000776 CLR BUF ° : 
le62 006014 005037 000774 CLR BUF? 
1263 006020 012737 O06 000100 MOV ¥c0033 100 :SET UP VECTOR RETURN 
1264 OOb0e6 012737 000100 177546 MOV O.LKS sBNABL INTERRUPT 
1265 Shenae CLR 13 B} ROP Epi PRIORITY LEVEL 
1266 006036 012746 OO06044 MOV #1$,-(SP) 5ST ue R PC FRO THE RTI 

1 Bpepus 18: Clevmmeenteten is t URL ¢ tTION Truc) 
1269 006046 9001 ona a WATT Saal: deel WAIT FOR INTERRUPT 

155) Bosse pgiaay CC00S? 0033: foCOt«CT GOS 
1e7e 006060 012737 OO060S0 001124 £10033: MOY #C0033, SGDDAT 
1273 006066 104010 ERROR 10 ;ERROR, DID NOT PUSH CORRECT PC ONTO STACK 

1275 
1276 
1277 .SBTTL END OF PASS INDICATING 
1278 906070 o00004 70034: SCOPE 
1279 006072 005037 177546 CLR LKS ;TURN THE CLOCK OFF 
1280 006076 o00005 RESET *TURN EVERYTHING OFF 

i aS 5 RERARERLELERAAAALA EARL RERAAA RELA LLAA RELA LALA LA RRA RA LARAARAAEEE 

Legs .SBTTL END OF PASS ROUTINE 

1286 ;#INCREMENT THE PASS NUMBER (SPASS) 
1287 TYPE "END PASS #XXXXX" (WHERE XXXXX IS A DECIMAL NUMBER) 
1288 #IF THERES A MONITOR GO TO IT 

;#IF THERE ISN’T JUMP TO TOOOL 



MO2 
MAT -D2KWA-E FRE Y_CLOCK PROGRAM MACYL1 27(732) 10-SEP-76 13:12 PAGE 26 BORNE CPE oo ERD tres SATIN 

1290 
1291 006100 : 
1292 0081 COPE 
1633 O56 901498 LR: SISTNN ;3ZERO THE TEST NUMBER 

1596" 0611 5 O01 Ne Spas RCREN NT SIME. PSs NUFRER SS 
isa ppt ie po3s35 su 001106 Aye # ob000, SPASS +1 ANC erent A NEG. NUMBER 
1297 006124 005327 DEC (PC)+ + POOP? 
1298 aks Shates SEOPCT: gitORD i ak 

1634 pet 12: MOV Pes acPCD4 {RESTORE COUNTER 
1301 006134 900001 SENDCT: .WORD 1 
1302 006136 O06 126 EOPCT 
1303 006140 1044 YPE SENDMG :;TYPE “END PASS # 
1304 006144 013746 001100 MOV $PASS, -(SP) Sav SPASS FOR WYPEOU 
130S 006150 104404 TYPOS GO TYPE--DECIMAL ASC WITH SIGN 
1306 006152 104400 006217 TYPE  ,SENULL - $TYPE A NULL CHARACTE 
1307 006:56 SGETY2: 

1309 006156 013700 oo0o4e MOV a#42,RO0 ;;GET MONITOR ADDRESS 
1310 006162 001405 BEQ SDOAGN 35 BRANCH IF NO MONITOR. 
311 O06164 . 000005 RESET *:CLEAR THE WORLD 
1312 006166 004710 - $ENDAD: JSR PC, (RO) :G0 TO MONITOR 
1313 006170 co0240 NOP >: SAVE 
1314 006172 000240 NOP oe 
1315 606174 000240 NOP *:ACT11 
1316 006176 _ §$DOAGN: —" 
1317 006176 000137 001672 IMP a#T0001 - «RETURN 
1318 O06202 OOSO1S 047105 020104 SENDMG: .ASCIZ <15><12>/END PASS’ #/ 
1319 006210 o40S20 051523 O21440 
1320 006216 000 
1321 006217 3 377 000 SENULL: .BYTE -1,-1,0 ;;NULL CHARACTER STRING 
1302 O06222 ooso4 TRAPO: CLR -(§p) 
1323 006224 O04 006546 JSR PC, STYPE sPRINTOUT" TRAPPED TO 4 FROM " 
1324 006230 0103 TRPMES “ADDRESS OF THE MESSAGE 
1325 O062e32 011646 (SP), -(SP) GET THE ADDRESS WHERE THE TRAP OCCURED 
1326 006234 162716 oo0002 UB #2, (SP) SHOE IT RIGHT 
1327 006240 104401 YPOC “TYPE OUT ADDRESS IN OCTAL 
1328 OObe42 104400 001231 TYPE ,SCRLF *PRINTOUT A CARRIAGE RETURN-LINE FEED 
1329 006246 o0so46 CLR (SP) 
1330 006250 904737 oDEs4E JSR PC, STYPE sPRINTOUT RESTARTING MESSAGE 
1331 006254 010374 TRPM2S ‘ADDRESS OF RESTART MES-AGE 
1332 006256 o00240 NOP 
1333 006260 000240 NOP 
1334 O06262 000240 NOP 
1335 006264 NOP 
1336 O06266 o00005S RESET 
1332 006270 000137 oo14S0 IMF START 
i 339 : 3 RERRELRASREREAF PLES ASEE SREPRRERRVARKRSRSE 

1340 .SBTTL SCOPE HANDLER ROUTINE 

ILL INCREMENT 
REG. (DISPLAY<?:0>) ie Et Aaa ne an Ey io [ORD THe ermon FoasSERELG 
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NAINDEC-11-D2KHA-E INE F' OCK PROGRAM MACY ( 0-SEP- 3:12 PAGE 27 
OZKWAE.P11 NENDS ER BOUT a ed ene eh = =e 

1346 s¥SUI=1 LOCe ON TEST “ie 

ie ee ET aco ; (73 
1350 > #CALL 
1351 :# SCOPE ;;SCOPESIOT 
1352 
1353 a SSCOPE: ae 

132d Boesoe neeibed 040000 172632 15: BIT 881714, aSWR ;;LOOP_ON PRESENT TEST? 

a eee eseaste oF cE Fon Te von HELEEnte 
i3eg a SxTSTR: BR - seem ToA Qa =Noee TEN Op ccuee 40) 

HEF ooo one pron my aummez cam fi ie THE ERROR VEETOR 
ie eee fee be Bl Peewee EOS e Ie Lhe vcr 
1364 006332 0004S3 BR sSviab Hs, T NEXT TEST 
1365 006334 Oecbeb S$: CMP (SP)+, (SP)+ >: CLEAR TACK AFTER A TIME OUT 
1366 006336 012637 900004 MOV {SP)+, BERRVEC ; ;RESTORE ERROR VECTOR 
1367 O06342 000423 BR LOOP ON SENT TEST- 
1368 006344 &$:;#8eesEND OF CODE FOR THE XOR ‘tEereReaees 
1368 c “344 932777 000409 172564 BIT #81TO8, ISWR 3 LOOP ON SPEC. TEST? 

1371 pyeseg Te7797 172556 001102 CMPB Se mene :3 ON RIGHT TEST?  SWR<7:0> 
1372 006362 001462 BEQ SOVER ::BR IF YES 
1373 4 105737 001103 2s STB RFLG ;;HAS AN ERROR OCCURRED? 

1375 006372 123737 01115 001103 CMPB SERMAX,SERFLG .::MAX. ERRORS FOR THIS TEST OCCURRED? 
1376 006 £348 But 3$ 33 oF iF NO 
1 0064 i543 001000 172526 BI #81709, ISWR ;;LOOP_ON ERROR? 
1378 OO6410 001404 BEQ 4§ BR IF NO 
1379 O06412 013737 001110 001106 7%: MOV SLPERR, SLPADR ficer LOOP ADDRESS TO LAST SCOPE 
1380 O06420 O0044 BR $ 
1381 OO0b4e2 1 901103 4S: CLRB  SERFLG i 3ZERO, THE HE ERROR FLAG 
1382 906426 005037 001220 CLR STIMES ?:CLE R OF ITERATIONS TO MAKE 
1383 432 go4is BR 1$ ESCAPE Te THE NEXT TEST 
1384 434 O32 OO4000 172474 33: BIT #BIT11,aSWR } ;INHIBIT ITERATIONS? 
1385 O06442 001011 BNE 1$ BR IF YES 
1386 006444 005/37 001100 TST $Pass 5} IF FIRST BSS OF PROGRAM 
1387 OO64S0 O01 Q 1$ INHTBT ITERATIONS 
1388 O064S2 005237 001104 INC SICNT js INCREMENT ITERATION COUNT 
1389 O06456 023737 001220 001104 CMP STIMES, SICNT 35 CHECK HE NUMBER OF ITERATIONS MADE 

7390 006464 002021 BGE SOVER BR IF MORE ITERATION REQUIRED 
1391 006466 012737 1 001104 1S: MOV #1, SICNT j REINITIAL Ze THE ITERATION COUNTER 
1392 006474 013737 006544 001220 MOV SCNT, STIMES ;SET NUMBER OF ITERATIONS TO DO 

1334 O65 APES Bot tOE stead Hove sx COUNT OPE LDP eTBORESS 
13g¢ 6512 ‘011637 Bot tae ” MOV 1B ‘Lae i SAVE ERR OB too P ADDRESS 
139 006516 005037 001222 LR sCLEAR ait ESCAPE FROM ERROR ADDRESS 
1397 O06 112737 00000 001115 OvB nae +3 ONLY A Me (1) ERROR ON NEXT TEST 
1398 0065 13777 001102 172402 SOVER: MOV STSTNM, SDISPLAY Hh PLAY NUMBER 
1398 O0b536 13716 001106 Nov SLPADR, (SP) is FUDGE RE E RET ADDRESS 

1401 O0¢ BOD! SMXCNT: 10 hax NUMBER OF ITERATIONS 
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DDAWAE.PII StoPE HANDLER | 

aig . RALRHLARAAALRALSSLASSR SSSA ESSLALLS SSLAAREARAASALSSEAELLLS SA SLAS 

1403 \SBTTL TYPE ROUTINE: 
1458 ; ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A Q TE 
1407 rath ROUTINE WIL INSERT A a NULL CHARACT RS AFTER A LINE FEED. 
ea) MoE ANTAING HE CHARACTER T0 BE USED AS THE” FILLES CHARACTER. 
Cl SSB: sriits CONTAIN HE NUMBER OF FILLER CHARACTERS EQUIRED. 
isi : #NOT FILLC CONTAIN HE A LORECTER TO FILL AFTER. 

14! t SCAL 
14} tel) bétne @ TRAP otSsRUCT ION 
isi3 a TYPE  ,MESAOR s:MESAOR IS FIRST ADDRESS OF AN ASCIZ S*RING 

1426 : TYPE 

dig ” 
i4 105737 OO1155 $TYPE: STB STPFLG 315 THERE A TERMINAL? 

BPL 1$ F age 
HALT ime HERE IF NO TERMINAL 

18 al RO,-(SP) sr LENYE : ea’ 33 
MOV Re itPD, tary AbbRESS a Freese 

2s: ne {RO)+, =(SP) LBP Ie CHARACTER 10. a ONTO STACK 

3 + 3: INA OR pore IT are Ne STACK 
£0: nev 1+. RO" i STORE RO 
33: tt as (SP) T RETURN PC 

S$; one sTHT, (SP) ¢ RETURN IF <HT> 

ae STeRLF, SP) ;:BRANCH IF NOT «CRLF? 

S (SP)¢ 3;POP <CR><LF> EQUIV 
er. 3; TYPE a CR BND Ee 

; BR 33 T_NEXT_CHARAC 

BAS. HR TP aes. 
BNE iit T HAR. 
MOV # oF Fi 

a ian pO 9 ee 
bece SehaRcht HDD NOY cOuNT as A COUNT 

HORIZONTAL TAB PROCESSOR 

2 : MOVE #40, (SP) s REPLACE TAS WITH SPACE 
fie HAE EERA FP a 
TST tapi OOF apace OFF STACK 

r
m
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UNE F QuENcY CLOCK PROGRAM 

STYPEC: r3T8 
BPL 
MO 
CMP 

CARED WI vitae 

* Moy 
TYPOS 

* Nov 
MOV 

a, 1¢SP) x fe 

Se pe 0s ear teu 

pRi
goB

e 
PL 

ars
e 

eA
Rs
as
as
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;;GET_NEXT CHARAC 
RT oN UNTIL PRINTER IS READY 

iar $4,000 CH es TO BE TYPED INTO DATA REG. 

Mg i NOT a 
CHARCNT #3 

$TYPEX ssEXIT 
gle,2(SP) $ 3BRONCH. IF 
STYPEX 
(PC)+ bine SPACE 
9 : COUN 
PC 

pRRREREERERERESESEESEESESELELARESEEER AREER EEEESESESE EE EE EEEE SEES 

.S8TTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

Cas ae PARE EZ 
aes ER. LEADING ZEROS MILL ALWAYS BE 

NUM,<-(SP) DO HE ROUTINE ON THE chee 

) ;;PUSH RO ON STACK 
) ;;PUSH R TACK 
) 33 TACK 
) ;;PUSH a Ur TACK 
) 33 
-(SP) 
RS 33 

it aes SIGN . 

Hin aul 3 Otert 

"Sue BCO DIGIT BY 1 

ROING 0°S” 
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DZk ° i = caw kate Brnaey OFS SSAL TPE’ ROUTINE. oe 

ST eee preiinay ORME 
ie ees We) BT gg Dat A BS Bens 
Big ral 11635 i i R2 RS) ser THIS As nce R IN THE wet Bieeee 

133 Bost 5 oooi0 | ee Px , 
1B] Bille Bera oe F ae 5 el ‘ ' we 

1€33 (90711 MOV RS,Re 
tes SOCHE BineeG BR <a ger De C 
ies oor 122 : ? gS: T 78 (oP) MS THE. Esp” THE “Hast NON-ZERO? 

i GO? 12 316663 177777 177776 na NOV ALSP?, -2(R3) Q ae ea SIGN FOR TYPING 

1258 Baste Aeeee : V (Be + RS PO STACK int Me Re 
l z199 1 MOV (5P)4'R TACK NTO R3 
isu Bass bi Sec# . MOV ($P)+,R NT 

1233 DoriNe DiSe00 - HOV tSPys°RO + fe Taek INTO a. a 
i534 Bootes AgS80 7176 "TYPE Spark NOW rire THe NUNBE 
1535 OO7154 O1Ss65 ‘Bbadas vooco4 MOV 2(SP),4<SP) ::ADJUST THE STACK 
1636 7162 1 Hoy (SP)4" (SP) 
i 168 99 a R i ;;RETURN TO USER 

ee ie a3 
154 174 7 feys Boric po00ds soak: /Bikw 4 
ies ; SRREEAESAREREREEEEREEEEARESEERS ERE RESESEEEESECEERERERL ERE EE 

1546 .S8TTL BINARY TO OCTAL (ASCII) AND TYPE 

154 ;#THIS ROUT! 18 USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT 
i154 aye AL (ASCI ) NUNBE TYPE IT. 
153 YPOS---ENTER TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 70 TYPE 

1551 —_ * Mov NUM, -(SP) ;;NUMBER TO BE TYPED 
155¢ :# TYPO 3:CALL FOR TYPEOUT 
l ie BY N :3Ns1 TO 70 6 FOR NUMBER OF DIGITS TO TYPE 
ieee . -BYT M 3;Msl OR 9 

oO 
3 

ieee i hs SuPBRERS. MEA SeR0s 

1558 : #S$TYPON--- NTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
: 5 #5178 OR $TYPOC 

} a MOV NUM, -(SP) 33M R TO BE TYPED 
ECE i TYPON CALL FOR TYPEOQUT 

4 js§TyPOC-~--ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

15 :# MOV NUM, -(SP) $3 0 BE TYPED 
1 4 TYPUC CALL FoR TYPEOUT 
1568 
1569 007206 C0176% 000000 $TYPOS: MOV a(SP),-(SP) PICKUP THE MODE 
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MAINDEC-11-D2KWA-E LINE FREQUENCY CLOCK PROGRAM 
BINARY TO OCTAL (ASCII) AND TYPE 

Br33 007431 

Sonos b0743e 

MOV 
MO 
ADD 
BR 

STYPOC: rey 

O0000S 007430 STYPON: ! HOVE 

007433 

Oorase 
poodle 

ooeod2 000004 

1$: 

2s: 

&$: a 

eet 1 

MACYL1 27(732) 

1(SP), SOFT 
(SP)+) SOMO 

(SP) 

10-SEP-76 13:12 PAGE 31 

v1 HhombeR P tebre to type 
pari RETURN. ADDRESS 

FOR Stxte) biGiTS 
iE "s ITERATION COUNT 

ia He NUMBER OF DIGITS TO TYPE 

2 SUeTRACT IT FOR MAX. ALLOWED 

Bey, TE INPUT NOME 
CLEAR THE OUTPUT, WORD 

ATE MSB INTO “C 
oe: THIS DIGIT 

Re ogo 
T AID OF JUNK 
ST OR 

$3 . HIS 0? 

i ‘ae ANE ors 
$3 p 2 NOT ALREADY 

ii ts Pins Bicrt 

HR IE TO 00 

phew Sheet 

a PRE STACK FOR RETURNING 

i STORAGE FoR aa YPe ROUTINE 
33 Zeno FILL Be 

Brcits S TO TYPE 
SCRODE: HOR Oa sanenennd(CUBER, OF DUETS, TOPE 

-SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

;#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 

So ar Fae 
ly a 

, 
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oS 

sae 001231 

001114 

001116 

7D pee 

Ooreas 

001231 am. 

001231 

007564 

> 7 

;#ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
;#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: r 
SCRLF : /“CARRIAGE RETURN" 8 “LINE FEED” 

Hk BQ.-(SP) BPCRUB THE ITEM INDEX 
BNE pclae M MNUNGER JS S Just 

} MOV -—« SERRPC, -(SP) & ie East 
TYPOC ~ { hi -- TAL ASCII(ALL DIGITS) 

1S: bee : : Jus? THe ube INQEX, SO THAT 17 MILL 

= ete sone atest aor BE 3 , ae 

2s: 0 NTER RE 
3S: "4 RO), ae tine Feel 

us WORD 0 S HERE sR Mo eos Vaca! liter 
” PEC nie 3" SIO AO & “LINE FEED" 

RTS + pe 

ig |, Se ane RO trae ascTi oLL DIGITS) 
a {R0) 4 SSO THER sineeR? 

oe es cf - (2) SPACES 

A ih 8$: - BoelZ 44 33; TWO(2) SPACES 

5 ERE EREEREE ASE A ERROR EERE REE EERE DER REERERRERERRERERRERRERSEREEE 

-SBTTL ERROR HANDLER ROUTINE 

eon The ERROR ey THE The srontee Ge AND ne eence’c out, 

given alld BY THIS ROUTINE ARE: 

=! mt BIT iB TYPEOUTS 
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°* 
.# 
7 si 
& 
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010016 

NCY CLOCK PROGRAM MACY11 27(732) 10-SEP-76 13:12 PAGE 33 
OUTI . 

x ERROR N ; ;ERRORSEMT AND N=ERROR ITEM NUMBER 

SERROR: 

001174 oe m1 Sree GET THE GUFORE IT To THe Pre ERROR TRAP” VALUE FOR PR 
00:176 HOV : P) , $REG? Get ofte PS OFE..OF 0TH, STACK 

001172 : th ite oa ine 3 5 et Ned N Iv 4OW BYTE CE 

17127 v a fs ISPLAY Ra ee fe FL RR BND ERROR FLAG 
171366 T eer iO;aSuR ;;BELL ON cRROR” 

Q 1$ 33NO - SKI 

is: Ince SERTTE SOO UNT THE NUMBER OF ERRORS 
ns : Hoy 4 SERRPC 3GET ADDRESS OF ERROR INSTRUCTION 

1114 MOVE toe ; 33ST RIP SAVE. THE ERROR ITEM CODE 
171226 ‘ Fs aaa fd rea 

A ee” OR ROUTINE 
oy + HT & Eine 

;;HALT ON ERROR! 

TUFF tk T ALSO 

T ee 

ooco42 cre SSENOAD, dv Hata 1 BUTO-ACCEPT? 
HALT 3 

171164 38: ea #81709, aSWR 33 ON, ERROR SWITCH SET? 

V (SP) 3 TURN FOR LOOPING 
4§: ee SPER, : Ht FOR AN ESCABE ADDRESS 

= V SCAPE,(SP) 3; RETURN ADDRESS FOR ESCAPE 

" RTI RETURN 
AHHH HEHE HEHEHE HEHE HEHEHE HEE 

-SBTTL TRAP DECODER 

eosin 
86 16 T 

STRAP: MOV 
MOV 
TST 

vB 

v 
RTS 

TRbeX: THRO 
eid INE THe 

STaPR0<RO) RO 

abs Thee COR Ta Svante, eooRESS 

+ TION ie yaar 
a 0 ROUT! 
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TRAP TABLE b
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.SBTTL TRAP TABLE 

teey THe TR eA Oe on STARTING ADDRESSES OF THE ROUTINES CALLED 

ROUTINE 

16 érRPAD: 

: sCALL=T 
te tiie Trapt (1 OCTAL NUMBER re 4 c La CALL) 

DECIMAL NUMBER 
spuennnabacnctontbanbdeavestenausconentstavtasnsneakestssoctecte 

-SBTTL POWER DOWN AND UP ROUTINES 

;POWER DOWN ROUTINE 

Bagh Sgenee Seon 

RESTA) TONER By con ces eat at ge ys 
Y F ee
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pee MOV . ie p STACK 
Nae nov 10 eta :PUSH Toon Bc, 
1oLie coo024 HOV ty UP VECTOR 

' BR “2 ;;HANG UP 

D116 013706 010176 iPahP: “MOV” SsavRe, SP 53GET SP 
tig 010176 fi eve iIMBIT LOOP FOR THE Try 

i 101 1s VRE beWAIT FOR THE INC 
TE MOV CSPD4, RS b OOR STACK INTO RG) Tet O01) WORD 

He Sn reg 4 9° 

4 a eee 9° Be) He NS GRE RAO iy Fe Rae oo vee 
i anid SPURNG: Horo SPOWER POWER FRAIL MESGAGE POINTER 
170 * RT sy 
7 SILLUP: oe e cea, ES NCE WAS STARTED 

D200 o1 047520 042527 SPOWER: .ASCIZ <15><12>"POWER" *’ 
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