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ABSTRACT 
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REQUIREMENTS 
EQUIPMENT 
POP=11 STANDARD COMPUTER 
ORLIC 

BCOBR FOR EACH DRIIC 
STORAGE 
2.2.1 THE PROGRAM LORAOS INTO 4K OF MEMORY WITH BOOTSTRAP 

LOADING PROCEDURE 

“ETHOD 

RESOLUTE LOADER 

STARTING PROCEDURE 

CONTPOL SWITCH SETTING 

STARTING AT SA 200 ALL SWITCHES SHOULD BE DOWN OR ZERO. 
CIF NOT ZERO, BIT O TC B WILL BE STARTING VECTOR. ) 

STARTING ADDRESS OR ADDRESSES 

‘Ai 200 = START OF TEST--FOR NORMAL TESTING 
(B} 204 = SPECIAL ENTRANCE --FOR TESTING UNIQUE DRIIC 
(C) 210 = RESTART--FOR STARTING AFTER SHUT COWN 

PROGRAM AND/OR OPERATOR ACTION 

LORD PROGRAM INTO MEMORY. 
IF THERE IS NO TTY IN THE SYSTEM 
Perc THE TAGS $7PS AND STPB WITH 

SET SWITCH REGISTER TO STARTING ADDRESS. 
LORD ADDRESS . 
PRESS STAR 
THR PROGRAM WILL STAY IN SECTION AND LOOP. 

FOR SPECIAL ENTRANCE - SA204 
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1ST HALT SET SAITCH RESISTER EQUAL TO CSR ADDRESS GF ORIIC 
PRESS CONTINUE . 
gD HALT SF T SAITCH REGISTER EQUAL 70 VECTOR ADDRESS OF CRii¢ 

SS CON 

t 
t 

' 

RAISE SWITCH 10 TO “1" 70 INHIBIT SEGJENCING TD NEXT OF 210 : 

|
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CPERRTING PROCECURE 

OPERATICNAL SWITCH SETTINGS 

S.i.1 AT SA 200 _.. THE INSTRUCTION AND LOGIC TEST. 
TTH ALL SWITCHES OCWN THE PROGRAM WILL PRINT 

OUT_ON ERRORS AND CONTINUE IN TEST. 
("7 DEVICE ADDRESS VECTOR ADDRESS” WILL 

BE PRINTED AT COMPLETION OF TESTING EACH OR11C 1 
ange dR DOWN. IF SWO6 IS UP THEN NOTHING WILi BE 

INSTEAD THERE WILL BE “S” ON THE DISPLAY LIGHTS 
FOR COUPLE OF SECCNOS AND THEN PROGRAM WILL 
HALT AT LOCATION 252. 
PRESS CONTINUE TO RESTART. ) 

S.1.2 SWITCK SETTINGS ARE 

S4iS = 1 OR UP ... HALT ON ERROR 
Skid = 1 OR UP ... SCOPE LOOP 
SW13 = 1 OR UF ... INHIBIT PRINTOUT 
SWi2 = 1 OR UP ... NOT USED 
Sk1l = 1 OR UP ... INHIBIT ITERATION LOOP 
SWi10 = 1 OR UP ... DO NOT ADVANCE TO NEXT DALIC 
SWO9 = 1 OR UP ... INHIBIT PRINTOUT OF DEVICE TESTED 
SKCE = 1 OR UP ...HALT ON END OF PASS. 

SJBSOUTINE ABSTRACTS 

an
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2.1 

é.2 

2.3 

BEGIN SA 200 

SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST 
IN THE INSTRUCTION SECTION. IT RECORDS THE STARTING 
ADORESS OF EACH SUB-TEST AS IT IS BEING ENTERED. 
IF A SCOPE LOOP IS REQUESTED, IT WILL JUMP TO THE 
START OF THE SUBTEST THAT THE SCOPE LOOP IS RE- 
QUESTED FOR. 

HALT 

IS A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS 
THE FAILING SUSTEST, AND THE INCORRECT DATA AT 
THE TIME OF THE FAILURE. IF THERE IS A TTY. 
IT ALSO STORES AWAY THE FC+2 OF THE 
DETECTED ERROR AND THE PROCESSOR STATUS REGISTER 
STARTING AT LOCATION 017490. 
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6S. OPERRTING PROCEDURE CONT'D) 

5.3 PROGRAM AND’OR OPERQTOR ACTION 

EXTMER A) ONLY IF THERE IS A TTY --- 

5.3.1 LORD PROGRAM INTO MEMORY WITH ABSOLUTE LOADER 

5.3.¢ PATCH THE TAGS STPS AND STPB 
WITH 177570 

5.2.3 LOAD ADDRESS 000200 

5.3.4 CLEAR CONSOLE SWITCHES 

$.3.5 SET SWIS=1,SWli=1,SWO7=1,SWO6=1 

5.3.6 PRESS START 

IF THERE IS NO ERROR, PROGRAM WILL RUN 
FOR A FEW SECONDS, AT THE END OF WHICH THERE WILL BE “S™ 
ON THE DISPLAY LIGHTS FOR COUPLE OF SECONDS AND THEN 
PROGRAM WILL HALT AT ADDRESS 2S2 FOR END OF PASS. 
PRESS CONTINUE TO CONTINUE THE PROGRAM. 

Ie ehY ERROR ENCOUNTERED, PROGRAM WILL HALT AT ADDRESS 

TO DETERMINE TYPE OF ERROR: 

5.3.7 LOAD ADDRESS 017400 

5.3.8 PRESS EXAMINE 

CONTENT OF THIS LOCATION IS ---PC+2 OF THE DETECTED ERROR 

5.3.9 PRESS EXAMINE . 

CONTENT IS --- PROCESSOR STATUS REGISTER 

TO TEST IF THERE IS ANY MCRE ERROR IN ANY OTHERE TEST: 

5.3.10 LOAD ADDRESS 000200 

5.3.11 CLEAR CONSOLE SWITCHES 

£.3.12 SET SW15=1,SW11=1,SWO7=1,SWO6=1 

5.3.13 PRESS START 

PROGRAM WILL HALT FOR THE FIRST ERROR THAT WAS JUST OBSERVED 

6.3.14 PRESS CONTINUE 

° 
a
w
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IF THE PROGRAM HALTS AT ADDRESS 3746: 

§.3.1§ LOAD ADDRESS 017400 

5.3.16 PRESS EXAMINE 

CONTENT IS THE NEW PC+2 OF THE DETECTED ERROR 

NEXT LOCATION CONTAINS PROCESSOR STATUS REGISTER 

STEPS 5.3.10 THROUGH S.3.16 SHOULD BE REPEATED 

FOR ANY FURTHER ERROR. 
\ 

cR 8) IF THERE 1S A TTY --- 

§.3.! LOAD PROGRAM INTO MEMCRY 

5.3.2 90 NOT PATCH ANY WHERE 

S.2.3 CLEAR CONSOLE SWITCHES 

$.3.4% PRESS START 

PROGRAM WILL TYPE THE DEY'ICE ADDRESS FOLLOWED BY THE VECTOR 

ADDRESS. 

THEN IF THERE IS NO ERROR AND IF SWO6 IS DOWN, 

“/ DEVICE REGISTER VECTOR ADDRESS” WILL BE 

' TYPED OUT FOR END OF PASS. THERE WILL BE “5S” 

ON THE DISPLAY LIGHTS BEFORE THE TYPE OUT. 

IF SWOB IS UP PROGRAM WILL HALT AT eS2 AND 

THERE WILL BE NO TYPE OUT. 

IF THERE 1S ANY ERROR PROGRAM WILL TYPE OUT: 

PC+2 OF DETECTED ERROR PROCESSOR STATUS REGISTER 

DEVICE ADDRESS VECTOR ADDRESS. (ALL FOUR IN ONE LINE) 

IF SW1S IS UP PROGRAM WILL HALT AT 3746 AFTER TYPE OUT. 

PRESS CONTINUE TO CONTINUE THE PROGRAM. 

é. ERRORS 

ERROR PRINTOUT q
a
 

=
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cr
 

tu
 

ARE _ IN A FOUR WORD FORMAT. THE IST IS THE PC+2 OF THE 
CETECTED ERROR. THE eND I= THE PROCESSOR STATUS 
REGISTER. THE 3RD IS DEVICE ADDRESS, THE 4TH IS 
VECTOR ADCRESS. 

ERROR RECOVERY 

DEPRESS CONTINUE 10 RESTART SECTION 
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RESTRICTIONS 

STARTING RESTRICTION 

NONE 

CPERATIONAL RESTRICTION 

ThE ORIIC MUST HAVE THE BCOBR CABLE TO RUN 
THIS TEST. 

NOTE THAT THE DR1IC HAS FLOATING VECTORS: 

THE BELOW IS THE ASSIGNMENT OF FLOATING VECTORS, THE ASSIGNED 
SEQUENCES ARF: 

1. STARTING AT 300 AND WORKING UPWARD ALL 0C11’S WILL BE ASSIGNED. 

THEN ANY EXTRA KLI1 CALLED FOR (VTOS, VTC6, 'C11) 

THEN ANY DP11 CALLED FOR. 

THEN ANY DM11 CALLED FOR. 

THEN ANY DN11 CALLED FOR. 

THEN ANY DM11B8 CALLED FOR. 

THEN ANY DR1JA CALLED FOR. 

THEN ANY DR11C CALLED FOR. 

THE OR11A AND DR11C DEVICE AOORESSES WILL BE ASSIGNED IN THE USER 
AREA OF 767776 TO 764000. THE ASSIGNMENT OF ADDRESSES WILL START AT 
THE HIGH ADDRESS LIMIT AND PROCEED DOWNWARD. USERS AND SPECIAL SYSTEMS 
SHOULD START THEIR ASSIGNMENTS OF SPECIAL DEVICES AT THE LOW ADDRESS 
LIMIT AND WORK UP. AFTER ASSIGNING ALL DRI1A’S, ASSIGN DR1IC’S 

767776 TO 767770 DRIIC 40 “ASSUMING NO DRL1A’S 
767766 10 767760 ORLIC #1 

76770& TO 767700 DRIIC #7 

767606 TO 767600 DRIIC #15 
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8. MISCELLANEOUS 

WHERE THERE ARE MULTIPLE | OR1iC OR_A SYSTEM GND IT IS DESIRED T 
TEST ONLY ONE OF THEM. THIS MAY SE ACHIEVEC 3Y JSING THE SPECIAL 
STARTING ADDRESS AND PLACING SHO CN R ONE (UP) TO INHIBIT SEGJENJI'G 
TO THE NEXT DR1IC. SEE 4.2 

8.1 EXECUTION TIME 

FOS EACH DR1IC ABOLT 1 MINUTE 

8.2 UNTESTED LOGIC 

SIGNALS }9 USER NOT TESTED: 
“NEW DATA READY™ 
“DATA TRANSMITTED” 
“INIT” TO THE USER 

3. PROGRAM DESCRIPTION 

THIS PROGRAM WHEN STARTED AT 200 CHECKS THE STANDARD DR11-C’S 

THE PROGRAM THEN PERFORMES AN INCREMENTAL LOGIC CHECK FOR 
THE SELECTED DR1IC. 

14E DATA_REGISTER IS TESTED TO SEE IF “RESET” CLEARS IT, 
AND IF IT WILL HOLD ALL COMBINATIONS OF NUMBERS. 

THE READ/WRITE BITS OF THE STATUS REGISTER ARE ALSO TESTED. 

BOTH THE “A” AND “B” INTERRUPTS ARE TESTED TO SEE IF THEY 
INTERRUPT AT THE CORRECT BUS REQUEST LEVEL BR-S. 

AT THE END OF _THE TEST AN ’/’ IS TYPED AND ALSO THE 
ADDRESSES OF THE OR11-C_CONTROL STATUS REGISTER AND 
IT’S SIDE INTERRUPT VECTOR IS TYPED (IF SELECTED VIA 
SWITCH 9.). THE PROGRAM THEN RETESTS THE UNIT (IF SELECTED 
VIA SWITCH 10) OR SCANS TO THE NEXT DRII-C. IF ANOTHER 
Ate tay THE SYSTEM THEN THE PROGRAM RESTARTS TESTING 

AFTER ALL DR11-C’S HAVE BEEN TESTED THE PROGRAM WILL 
TYPE ’/’ AND RESTART TESTING WITH THE INITIAL DR11-C. 

IF_NO ERRORS OCCUR AND THREE DR11-C’S ARE AVAILABLE 
AND SWITCH 9 IS DOWN THE PROGRAM WILL TYPE. 

160000 770 # 
157770 1000 * 
157760 1010 * 

ETC. 
IF SuITCH 9 1S UP THEN 

£ 
& 



MAIN, MACYLI evi7s2) i5-0CT-"& 15:53 PAGE 11 
DDDRAA.P11 

IF A POWER FAIL OCCURS THE PROGRAM WILL RESTART AT “START”. 

1c. LISTING 
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PSW=177776 
Hi T=104000 
SR=177570 

| CSR=167770 
STKPTR=1200 

R1i=8] 
Re=R2 
R3=R3 
RY=RY 
RS=RS 
SP=R6 
PC=R7 

> SWITCHES 

SW9=1000 
SW10=2000 
SW11=4000 
SW13=20000 

{ SW14=40000 

| 41g 
429 

' 4} 
Yee 

' -ya3 
YoY 
425 
4P6 001100 

} 427 
428 
429 177776 
436 
431 177774 
422 177772 
435 177570 
434 177570 
435 
436 
437 oo0000 
42Q 000001 
439 ooo00e 
44) 000003 
44) oOgo004 
YYO ooo00s 
443 000006 
4iyly 000007 
HHS 
HOE, 

eMAIN, MACYI1 2rirs2) 15-OCT-76 

;GENERAL REGISTER LOGIC TEST 

:REGISTER DEFINITIONS 
RO=RO 

LOL 
15:53 PAGE ie 

-ENABLE ABS, AMA 
“MCALL _.STYPE, .STYPOCT, .STRAP, .EQUAT, .SPOWER 
“MCALL SETUP, .SETUP, .SCATCH 

-SBTTL BASIC DEFINITIONS 

jXINITIAL ADDRESS OF THE STACK POINTER ##* 1100 #%% 

“EQUIV EMT, ERROR sBASIC DEFINITION OF ERROR CALL 
EQUIV 101, SCOPE “BASIC DEFINITION OF SCOPE CALL 
PS= 77776 “PROCESSOR STATUS WORD 
EQUIV bs PSW 
STKLMT= 177774 ;STACK LIMIT REGISTER 
PIRG= 177772 ‘PROGRAM INTERRUPT REQUEST REGISTER 
SWR= «177570 -SHITCH REGISTER 
DISPLAY=SWR 

, *GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= 70 -GENERAL REGISTER 
Ris “1 ‘GENERAL REGISTER 
Ro= 42 “GENERAL REGISTER 
R3= "3 “GENERAL REGISTER 
R4= “4 “GENERAL REGISTER 
RS= 4S “GENERAL REGISTER 
Rb= 46 *GENERAL REGISTER 
R7= “7 “GENERAL REGISTER 
.EQUIV Rb6,SP “STACK POINTER 
“EQUIV R7,PC PROGRAM COUNTER 
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90co02 
000001 

100000 

000001 

MO 
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¥°SWITCH REGISTER” SWITCH DEFINITIONS 
diss 100000 
Swid= 40000 
SWi3= 20000 
SWi2= 10900 
SWil= 4000 
SWw10= 2000 
SWO9= =:1000 
CwOo8= 400 
SwC7= 200 
SWOb= 100 
SHOS= 40 
SwO4= 20 
SKO3= 10 
SWOe= 4Y¥ 
SWOl= ¢ 
SWoO= 
EQUIV éy09, SWS 
EQUIV SwWO8, SWB 
EQUIV SWO7,SN7 
EQUIV SWO6;SW6 
EQUIV SwWOS;SWS 
EQUIV SWO4;SWY 
EQUIV SWO3,SW3 
EQUIV SWO2,SW2 
EQUIV SWOI;SWI 
Equiv §wOO;Swo 

-xDATA BIT DEFINITIONS (BITO00 TO BITIS) 
BIT1S= 100000 
BITL4= 40000 
B1113= 20000 
BITl2e= 10000 
BITIl= 4000 
BIT10= 2000 
BITO9= 1000 
BITOB= 400 
BITO7= 200 
BITOb= 100 
BITOS= 40 
BITOY= 20 
BITO3= 10 
BIT0e= 4¥ 
BITOl= 2 
BITOO= { 
-EQUIV BITO9,BIT9 
EQUIV S8ITO8,BIT8 
EQUIV B10? BIT? 
EQUIV BITOb,BITG 
EQUIV BITOS,BITS 
EQUIV BITOY,BITH 
EQUIV B8IT03,BIT3 
EQUIV BITO2,BITe2 
EQUIV BITOI,BIT! 
EQUIV BITOO,BITO 
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bRBREEC "ePU" TRAP VECTOR Sua 

RESVEC= to 
TBITVEC=14 
TRIVEC= 14 
BPTVEC= 14 
IOTVEC= 20 
PWRVEC= 24 
EMTVEC= 30 
TRAPVEC=34 
TKVEC= 60 
TPVEC= 64 
PIRQVEC=240 
$TN=0 
§SWR=0 

NOL 

AND OTHER ERRORS 
; RESERVED AND ILLFGAL INSTRUCTIONS 

TRACE TRAF 
:BREAKPOINT TRAP (BPT) 
-INPUT/OUTPUT TRAP (IOT) #*SCOPE## 
POWER FAIL 
SEMULATOR TRAP (EMT) *#*ERROP## 
:"TRAP" TRAP 
TTY KEYBOARD VECTOR 
TTY PRINTER VECTOR 
SFROGRAM INTERRUPT REQUEST VECTOR 
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Pil BASI> PEFINITIONE 

QCE116 03009 Hr T 
poc:2e0 O00lec 142 
Oo81ee g0000C Hal? 
Q0012e4 OO0lee .%2 
0001e6 900000 HALT 
000130 O0013e +2 
000332 900000 4aL 7 
000134 000136 +2 
000136 ocCOc00 ALY 
000140 050142 .+2 
O00Ci42e 900900 naLT 
900144 QOO0i%6 +2 
00C146 000000 4AL YT 
000150 000152 .%2 
0001S2 000000 T 
9001SH 000156 .+2 
000156 00000 HAL T 
000i80 O00lbe .+2 
090162 000000 HALT 
000164 0001656 re 
000166 000000 HALT 
000170 O0017e -¢2 
000172 do00000 HALT 
00C174 000176 .+2 
OCCi7s 000000 HAL T 
0ocend o00ce0e .%2 
O000eRe 000000 HAL T 
OOGe04N O0020E .+2 
900e08 000000 HALT 
00Ge2i0 O00e!e .+2 
O00ei2 900000 HALT 
000214 O00e16 7-4 
900218 900090 HALT 
OOG2ee0 O0Gece .¢2 
000222 000000 HALT 
OO0224 .+2 
006225 000000 HAL T 
000230 O0023e +2 
000232 000000 HAL T 
000234 O000cC36 .+2 
000236 000000 HALT 
000e4%0 O00e42 .+2 
0002-42 9000N00 HAL T 
000244 O00e46 .+2 
000246 000000 HALT 
00GeSO 000eS2 .+2 
O0002S2 000000 HALT 
O002S4 0002S6 +2 
000eS6 000000 HAL T 
000260 O00ct2 +2 
O002ebe 000000 HALT 
000264 000266 .+2 
OG0266 000000 HALT 
000270 000272 .+e 
090272 o00000 HALT 
900274 000276 .+2 

BOe 
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Tey 000034 o0s4b2 $ /RAP 
785 000036 000346 340 
736 COco4s 246 
787 00004 003610 LovI¢ 
788 000200 2200 

| 89 00200 000137 oD1242 JMP aaSTART -INITIAL START 
' 790 900204 300137 60:256 TMP aeSPEC -TO SELECT UNIGUE ADDRESS AND VECTOR 

791 000210 000137 001366 IMP aesSTART “RESTART 
; oc0250 2250 
793 o00eS5c 99900 EOPHLT: HALT ; THIS IS AN END OF P&SS HALT 
734 > NOT AN ERROR HALT. 
795 - PRESS CONTINUE TO CONTINUE THE 
C3 : PROGRAM. 
CS 

| 298 gode52 090207 RTS PC 
33 991200 21200 

B01 ;THIS TABLE CONTAINS INITIAL REGISTER AND VECTOR ADDRESSES 

| 03 g01200 167779 ROSR: CSR 
' B04 OC1202 167772 C5R+2 
; BOS 01204 167774 CSR+4 

806 O01S06 167773 . eSR+3 
207 091210 000300 RCSR1: 300 
898 OOl2e!2 009302 302 
803 001214 oc00304 304 . 

gi ~ :THIS TABLE CONTAINS REGISTER AND VECTOR ADDRESSES OF THE DRI1-C UNDER TEST 

G13 O00!216 167770 DRCSR: 167770 sADDRESS OF DR11-C STATUS REGISTER 
B14 001220 167772 DROBUF: 167772 “ADDRESS OF DR OUTPUT BUFFER REG. 
P15 O01222 167774 DRISUF: 167774 "ADORESS OF DR INPUT BUFFER REG. 
Bib O0lee4 167773 DRBHIO: 167773 “HIGH BYTE OF OUTPUT BUFFER REG. 

816 001226 000300 ORVECA: 300 - INTERRUPT VECTOR OF UNIT UNCER TEST 
819 001230 o9030e2 ORLVL: 302 
8290 001232 000304 DRVECB: 304 : INTERRUPT VECTOR 
Bel 001234 900000 XORFLG: O 

822 901236 ococo00 COUNT: 0 sCOUNT LOCOTION 
Bey 001240 o00e40 PL: 240 -PRIORITY LEVEL 

826 O0l242 012706 001200 STARTI: MOV #STKPTR. RE 
827 O00ie%6 004737 001272 JSR PC FIRST 
828 001252 000137 001366 INP aaSTART 
829 001256 012706 061200 SPEC: MOV #STKPTR, RE - 
830 OOl2b2 004737 001272 JSR PC FIRST 
831 001266 000137 OO0461° JMP SPECO 
B22 001272 01374 OO0004 FIRST: MOV Je4. - (RE) 
833 001276 012737 001352 909004 MOV #XORA, d84 
634 001304 012737 000031 177060 MOV #31, 96177060 
83S 001312 012637 oO0004 MOV (R6S+. 384 
03 001316 012737 177777 001234 MOV #1, DEXORFLG 
837 001324 012701 16000 MOV s160005.R1 
B28 001330 004737 CO464e JSR PC aaSPEC] 
239 901334 Ole701 000770 MOV #770,R1 

/ 
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0Ci340 

001474 

ss
gR
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001524 

ela 

BAS 

004737 
104400 

104000 

Co4e? 

900004 
001234 

001200 
001216 

- 001200 
001446 
004370 

001200 
000006 

oo4o00 
127777 
177444 
177777 

000010 
177777 

177412 

004372 

177579 

176316 
oo0c04 
004366 
177516 

oo0004 

004366 
177450 

004366 
177416 

fe 'peffArHone StPF “AE eC 
JoR PC, aeSPEC2 
TYPE 
MESS] 
RTS pc 

XORA: CMP .RE)+, (R&)+ 
MOV (R&)+ a84 
CLR aaXORFELG 
RTS PC 

{INITIALIZE ADDRESS AND VECTORS 
START: MOV #8CSR_RO 

MOV sORCSR,R1 
MOV (RO)+, (RI)+ 
MOV (RO)+) (RI s+ 
MOV (RO)+; (R1)+ 
MOV (RO)+, (R1)+ 
MOV (RO)+; (RI )+ 
MOV (RO)+; (R1)+ 
MOV (RO)+’ (R1)+ 

RSTART: MCV #STKPTR, RG 
MOY SBEGIN. RETURN 
CLR aeSCOPEF 

;DOES RESET CLEAR REGISTER? 
BIT sSl9, aaSR 
BNE BEGIN 
JSR PC JeMOREID 

BEGIN: MOV oR¢SR,RS 
MOV #240, oPSW 
MOV #1$, 084 
MOV #10; ICOUNT 
MOV #-1/ SOROBUF 
RESET 
MOV SOROBUF , RO 
BEG 2s 
HLT 
BR 23 

1S: HLT 
25: MOV #STKPTR, SP 

MOV 86,084 

SCOPE 
MOV #4000, ICOUNT 
MOV #-1, JOROBUF 
MOV aDROBUF , RO 
CMP #-1,RO 
BEQ 44 
HLT 

SCOPE 
MOV #10, ICOUNT 
MOV #-1/ IDRCBUF 
RESET 
TST JORIBUF 
BEQ +4 
HLT 

GOe 

;GET ADDRESS OF FIRST POSSIBLE DR11-C’S 

;LOAD INITIAL TEST ADDRESSES 

;SET UP STACK 
;SET SCOPE RETURN 

;GET ADDRESS OF STATUS REGISTER 
;SET PRIORITY LEVEL 6 
;SET TIME OUT TRAP VECTOR 

;PRESET OUTPUT BUFFER 
;CLEAR DATA REGISTER 
;GET RESULT OF RESET 

;DATA REGISTER NOT CLEAR 

;ERROR! TIMED OUT WHEN REFERENCING DROBUF . 
;RESET STACK POINTER 
;RESTORE TIME OUT TRAP 

;ALL ONES TO REGISTER 

;REG WILL NOT HOLD ONES 

;SET DATA TO ALL ONES 
;SHOULD CLEAR REGISTER 

;REG FAILED TO CLEAR 
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064000 
0SeSe5 
177362 
052525 

l2SeSe 
177336 
leSeSe 

000040 

000401 
Oie70% o00400 

177777 
177240 
177234 
177400 

002076 
002076 
177156 

HOe 
=" 15:55 PAGE 21 
ONS 

SLOPE 
004366 MOV #4000, ICOUNT 
P7366 MOV #52525, JDROSUF 

MOV JOROBUF . RO 
CMP #52525 RO 
BEQ J 44 
HLT -DATA NOT=S2525 

SCOPE 
177342 MOV #125252, JDROBUF 

MOV ADROSUF ° RO 
CMP #125252,R0 
BEQ +4 
HLT -DATA NOT=125252 

- TEST RELIABILITY OF DRI1-C OUTPUT BUFFER REGISTER 

004366 MOV #40, J#ICOLNT 
BUFTST: MOV RS Re -GET AODRESS OF DRCSR 

TST (Re )+ *RE=ADDRESS OF OUTPUT BUFFER REG. 
MOV #401,R3 *LOAD CONSTANT 

1S: MOV #256. ,RY “SET COUNT 
CLR 0 ‘PRESET EXPECTED RESULT 
CLR (R2) -CLEAR REGISTER 

2s: ADD R3, RO 
ade R3° (Re) 
CMP (RE), RO 
BEQ +4 
uLT 
DEC RY 
BNE 2g 
ASL R3 
BNE 1s 

-TEST THAT BYTE REFERENCE 19 DROBUF AFFECT PROPER BYTE ONLY 

SCOPE 
177244 TAG: MOV #-1, JOROBUF 

CLRB § aDROBUF :CLEAR LOW BYTE 
MOV JDROBUF , RO 
CMP #177400; RO 
BEQ +4 
HLT -BYTE LOW FAILED TO CLEAR 

SCOPE 
177214 MOV #-1, ICROBUF 

CLRB JDRBHIO >CLEAR HIGH BYTE 
MOV BOROBUF , RO 
CMP #377, RO 
BEQ +4 
HLT sHIGH BYTE CLEAR FAILED 

SCOPE 
CLR 382s 
MOV #25, R4 
CLR JDROGUF 
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HB
FE

SR
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RE
BE

RS
RE

 
RR
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SR
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002202 
002206 

Bi 

002254 

BASIC CE 

105077 
10S277 
105264 

104000 

coo004 

000140 

900140 

090010 
00014C 

ooogc1 
000¢01 

000092 
100002 

000340 
177777 
100343 

090003 
000140 

004365 

177776 

es: . WORD 

102 

@ORBHIO 
apRgHTO ; INCREMENT HIGH BYTE 

( 
SDROBUF , (RM) 

“HIGH BYTE HAS BAD DATA 

REGISTER (ORCSR) TESTS. 

(RS) ,RO 
+4 

#140, aRS s INTERRUPT ENABLE FOR A+B 
JRS.RO 
#140, RO ;ENABLE BITS 

#10, ICOUNT 
8140, aR5 :SET INTERRUPT ENABLE FLOPS 

CLEAR THOSE FLOPS 
ARS, RO 

;RESET DID NOT CLEAR INTERRUPT ENABLE BITS 

#1, 9RS “SHOULD SET REQ A ALSO 
ORS, #201 

JRS 

#2, ORS -SHOULD SET REQ 8 
ORS , #100002 

RS 

#340, JaPSW 
#-1. ORS 
#100343, (RS) 
+4 

#3, ORS 
#140, aR5 
+4 

:WRONG BITS SET 
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MAIN, MACYLI 27(732) 15-OCT-76 15:53 PAGE 23 
DOORAA. Pil BASI> DEFINITIONS 

1908 O0e256 012737 O90340 177776 MOV #340, aePSW 
1009 O0ec64 OSe71S 200003 BIS #3, 0R5 
1010 OO2e70 cod00s RESET 
1011 O0ce272 OOs71E TST ORs 
10l2 000274 OO14O1 BEQ 44 
1013 C02276 104000 HLT “RESET DID NOT CLEAR 

1015 002300 oocoo4 SCOPE 
1016 O0e302 012737 oOO4000 904366 MOV #4090, ICOUNT 
1017 002310 ooso1s CLR ars 
1018 OOe3l2 005215 INC JR5 
1019 0020314 105715 TSTB ARS 
1020 002316 10040! BMI +4 
102 002320 104C00 HLT -BIT O DID NOT SET BIT 7 

1023 o0e322 c00004 SCOPE 
1024 002324 012715 on00002 MOV #2, ORS 

' 1025 002330 005715 TST ars 
1026 002332 100401 BMI +4 
ide? 002334 104000 HLT -BIT 1 DID NOT SET BIT 15 

| 1929 : TEST EXTERNAL TRANSFERS - CABLE MUST BE CONNECTED 
1930 002336 SCOPE 
1031 092340 005077 176654 CLR JOROBUF 

_ 1932 O02344 017777 i766S2 176646 MOV SORIGUF,aDROBUF ; TEST TRANSFER OF ZERO 
1033 0023S2 00140! BEQ +4 
1034 002354 104000 HLT sNOT EQUAL TO ZERC 

1036 002356 cOC004 SCOPE 
1037 002360 012777 177777 17663¢ MOV 8-1, JOROBUF 
1038 0020366 017777 176679 176624 MOV QORIBUF. ADROBUF ;MOV ALL ONES 
i039 002374 022777 177777 176616 CMP #-1, JOROBUF 
1040 OOe402 OO!40! BEQ +4 
1041 O0e404 104000 HLT :NOT ALL ONES 

1043 002406 coD004 SCOPE 
1944 002410 005037 004366 CLR ICOUNT 
1045 002414 OcS000 CER RO 
104% 002416 010077 176576 TSTb: MOV RO, DDROBLF -TEST ALL NUMBERS 
1047 OOe422 017777 176574 176570 MOV JORIBUF . JDROBUF 
1048 000430 020077 176564 CMP RO, JDROBUF 
1049 0020434 001401 BEQ +4 
19S0 002436 104000 HET sERROR - CHECK RO FOR GOOD 
1051 002440 005200 INC RO *DROBUF FOR SAD 
1052 O0°e442 001403 BEQ TST9 
1053 OOc444 005077 176550 CLR JOROBUF 
1954 O024SO0 000762 BR TST6 
1055 oO0e452 OO0004 TST9: SCOPE 
1056 000454 012737 OCT00S 004366 MOV #5, J#ICOUNT 
1057 -TEST DATA FROM BLACK BOX (NOT CONNECTED) 
1058 O0e%6e 012777 177777 176530 MOV #-1. JOROBUF 
1059 000470 017777 176524 176524 MOV DOROBUF , IDRIBUF ;STATIC LINES EQUAL ONES 
1060 O02476 017700 176520 MOV JORIBUF , RO “DATA REGISTER TO RO 
1061 O02S02 022700 177777 CMP #-1,RO 
1062 002506 O0140!1 BEQ +4 
1063 002510 :04000 HLT ;REG O SHOULD = ALL ONES 
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-Pll 

002769 
002762 
002770 

000004 

02 
901401 

104000 

00G004 
042737 
052737 

15-OCT-76 15:53 FAGE 24 
BASI2 DEFINITIONS 

009003 

100203 

000340 
001200 
002$76 
000101 
177776 

001230 

001200 
p00340 
002640 
po0d4e 
000377 

001240 
000340 
002710 
001200 
000100 
000101 

000340 
000040 
002760 
001200 
000100 
000101 

000340 
000100 

177776 

1764Se2 

176426 

177776 
176410 

177776 

176360 
177776 
176342 

176320 
176312 

177776 
177776 
176272 

176250 
176242 

177776 
177776 

KOe 

sREADY BIT IS IN A ONE STATE 
SCOPE 
MOV #3, ORS -OSRO AND CORI 
MOV CR5) RO 
CMP #100203, RO 
SEQ +4 
HLT 

;CAN WE RAISE INTERUPT “A” 
SCOPE 
BIS #340, I8PSW ;LOCK OUT INTERRUPTS 
MOV aSTKPTR, RE 
MOV 8TSTY JORVECA  ; INTERRUPT RETURN PCINTER 
MOV #101, RS ? INTERRUPT ENABLE AND CSPO 
CLR aaPsh 
NOP 
HLT sNO “A” INTERRUPT 

TST4: CLR aRS 
MOV DRLVL,JDRVECA ;MOVE .+2 TO “A” INTERRUPT VECTOR 

:RAISE INTERRUPT “B” 
SCOPE 
MOV #STKPTR, RG 
BIS #340, oaPSH 
MOV #TSTS, JORVECB 
MOV #42, aRS -IE AND CSR1 
BIC #377, dNPSH 

HLT “NO 8 INTERRUPT 
TSTS: CLR ars 

“TEST FOR INTERRUPT FROM DEVICE 
MOV PL, ADRLVL 
BIC #340, J8PSW sPROCESSOR LEVEL ZERO 
MOV STINT! JDRVECA 
MOV #STKPTR, RG ;STACK POINTER 
BIC #100, IDRCSR “CLEAR INTERRUPT ENABLE 
BIS #101; 20RCSR ‘SET INTERRUPT ENABLE-AND CSRO 

HLT -NO DEVICE INTERRUPT OCCURED 
TINT1: SCOPE 

-TEST FOR INTERRUPT FROM THE DEVICE 
BIC #340, a8PSW 
BIS #040; JePSW -SET TO PRIORITY LEVEL 1 
MOV #TINT2, SORVECA ; INTERRUPT VECTOR ADDRESS 
MOV #STKPTR, RE *SET UP STACK POINTER 
BIC #100, 2DRCSR “CLEAR INTERRUPT ENABLE 
BIS #101; 3ORCSR >SET INTERRUPT ENABLE-AND CSRO 

HLT ;NO DEVICE INTERRUPT OCCURED 

TINT2: SCOPE 
BIC #340, JaPSW 
GIS #100, d#PSW -SET TO PRIORITY LEVEL 2 
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MACYLI 2r( 732) 
BASIC DEFINITIONS Pll 

002776 
003004 
003010 
003016 
003024 
003026 

003030 

003032 
003040 
003046 
003054 
003060 
003066 
003074 
003076 
003100 

003102 
003110 

003312 

Ole?7r7 

104000 

000004 

042737 
052737 

104000 

000004 

15-OCT-76 

003030 

000101 

000340 
000140 
003100 
0012C9 
000106 
009101 

000340 

000101 

000100 

000340 
003230 
001200 
000100 
000101 

000100 

000340 
000240 
003310 
001200 
000100 
000101 

000100 

176222 

176200 
176172 

177776 
177776 
176152 

176130 
176lee2 

177776 
177776 
176102 

176060 
176052 

176042 

177776 
176030 

176006 
176000 

175770 

177776 
177776 
175750 

175726 
175720 

175710 

LOe 
15:53 PAGE eS 

MUV STINT3,QDRVECA ; INTERRUPT VECTOR ADDRESS 
MOV #STKPTR. RE “SET UP STACK POINTER 
BIc #190, sDRCSR ‘CLEAR INTERRUPT ENABLE 
BIS #101, 3DRCSR -SET INTERRUPT ENABLE-AND CSRC 

HLT :NO DEVICE INTERRUPT OCCURED 

TINT3: SCOPE T3: P 
; TEST FOR INTERRUPT FROM THE DEVICE 

BIC #340, J#PSW 
BIS #140, d#PSW ;SET TO PRIORITY LEVEL 3 
MOV STINTS QDRVECA ;INTERRUPT VECTOR ADDRESS 
MOV aSTKPTR RE “SET UP STACK POINTER 
BIC #100, dDRCSR “CLEAR INTERRUPT ENABLE 
BIS #101; 3DRCSR -SET INTERRUPT ENABLE-AND CSRO 

HLT ;NO DEVICE INTERRUPT OCCURED 
TINT4: SCOPE 

;TEST FOR INTERRUPT FROM DEVICE 
B #340, d8PSW IC , 
BIS #200; aaPSW -RAISE PROCESSOR PRIORITY TO LEVEL +4 
MOV #TINTS, QORVECA :IN CASE OF INTERRUPT 
MOV #STKPTR, RE -SET STACK POINTER 
BIC #100, 3DRCSR “CLEAR INTERRUPT ENABLE 
BIS #101; 3DRCSR “SET INTERRUPT ENABLE AND CSRO 
NOP ‘LET INTERRUPT OCCUR 
BIC #100, IDRCSR 

L -NO DEVICE INTERRUPT OCCURED HLT 
TINTS: SCOPE 

-TEST FOR NO INTERRUPT FROM DEVICE (HIGHEST PROCESSOR PRIORITY) 
BIS #340, a4PSW sRAISE PROCESSOR PRIORITY TO HIGHEST LEVEL 
MOV #TINT6, SDRVECA :IN CASE OF INTERRUPT 
MOV #STKPTR, R6 “SET STACK POINTER 
BIC #100, 30RCSR “CLEAR INTERRUPT ENASLE 
BIS #101; 3DRCSR 

BIC #100, IORCSR 
BR +4 WITH NO INTERRUPT, BRANCH OVER HALT 

TINT6: HLT INTERRUPT OCCURED 
SCOPE 

-TEST FOR NO INTERRUPT FROM DEVICE 
BIC #340, 2aPSW 
BIS #240: J#PSW sRAISE PROCESSOR PRIORITY TO LEVEL S 
MOV STINt7, QORVECR ;IN CASE OF INTERRUPT 
MOV #STKPTR, RE -SET STACK POINTER 
BIC #100, aORCSR “CLEAR INTERRUPT ENABLE 
BIS #101, dDRCSR “SET INTERRUPT ENABLE AND CSRO 

BIC #100, 30RCSR -DON’T LEAVE IT SET 
BR +4 “WITH NO INTERRUPT, BRANCH OVER HALT 

TINT?: HLT SINTERRUPT OCCURED 
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MACYLL 27 (732) 
BASIC DEFINITIONS DDDRAA.Pil 

003314 
003322 

042737 

013777 
005077 

010237 

£00375 

1S-0CT-76 15:53 PAGE cb 
MOe 

000340 177776 IC 
900300 177776 BIS 8390. dePSW 
pp3a70 175670 MOV aT INT aRVECA 

0 MOV R 
000100 175646 BIC #100, PapaceR 
000101 175640 BIS #101; aDRCSR 
000100 175632 BIC #100; JORCSR 

BR +4 
TINTS: HLT 

SCOPE 

001230 175624 MOV DRLVL, JDRVECA 
175620 CLR JORVECA 

-END OF TEST ROUTINE 
003750 END: MOV Re, SAVR2 
003752 MOV R3’ SAVR3 
oo000S2 MOV #°* Re 
000062 MOV #50: ,R3 

2S: RESET 
DEC R3 
BNE 2 

g00100 177570 BIT #SW06, SHR 

o002s0 ISR PC EOPHLT 
o0090e 13: TYPE 2 
003750 MOV SAVR2 , Re 
003752 MOV SAVR3,R3 
002000 177576 BIT #SW10,a4SR 

BEQ 4§ 
001414 IMP J¥RSTART 

-STEP TO NEXT ORII-C 
000010 4g: MOV #10,R0 
0035S4 cag004 MOV 853.084 

SUB RO.RS 
TST (RS) 

001216 MOV #ORCSR,RS 
SUS RO, (RSS+ 
SUB RO; (RS)+ 
SUB RO; (RS)+ 
SUB RO’ (RS)+ 
ADD RO! (RS)+ 
ADD RO, (RS)+ 
ADD RO; (RS)+ 

001414 JMP DaRSTART 
001000 177570 BIT $SH3, d4SR 

0000S7 001304 S$: MOV ie a$TPB 
001276 bS: TSTB STPS 

BPL es 
001272 CLR J$TPB 
001264 7$: TSTB = @STPS 

BPL 7§ 

; TEST FOR NO met es weg DEVICE 

;RATSE PROCESSOR Brageety TO LEvel 6 
N_CASE OF _INTERR 

ta ORE POINTERS 
;CLEAR INTERRUPT ENABLE 
:SET INTERRUPT ENABLE-AND CSRO 
:DON’T LEAVE IT SET 

;WITH_ NO_ INTERRUPT, BRANCH OVER HALT 
INTERRUPT OCCURED’ 

;FOR FALSE INTERRUPT 

;LOOP ON SELECTED DR? 

;REPEAT TEST ON DR11C SELECTED 

;STEPPING CONSTANT 
SET TIME OUT TRAP 
;STEP TO NEXT DRII-C_ADDRESS 
sWILL_TIME OUT IF NOT AVAILABLE 
SET TABLE POINTER 

;RESTART TEST USING NEXT DR11-C 

;TYPE */’ 



MAIN. MACYLL a7 (732) 
BASIC OEFINITIONS ODDRAA.P11 

BO see 

00+40e4 

013700 
S 

000137 

032727 

1004O4 

15-OCT-76 

oco04e 

003366 

177570 

0174C0 
017402 

004747 
017400 

0047Se2 
017402 

C047S2 
001216 

0047S2 
OO1ee6 

004747 
177570 

004234 
004232 
004240 
O0000S 
000007 
000001 
001044 

320009 

004236 
004226 
004230 

END1: 

16:53 PAGE e7 
NOe 

PC, (RO) 

daSTART 

;ENTERED WITH SYSTEM TRAP CALL(HLT) 
j PRINT out THE ERROR PC_AND STATUS REGISTER 

SAVRe: 
SAVR3: 
SAVRY: 

PRTAB: 

WAITI: 

IT SR #SW13 
SEQ +4 
RTI 
MOV (6)+, SAVPC 
MOV (6)+,SAVEC 
CMP ~(6) ’2(6) 
TYPE RLF 
MOV sAvEC -(SP) 
TYPOS 
.BYTE 6 
“BYTE 0 
TYPE MSPACE 
MOV SAVCC, -( oP) 
TYPOS 
.BYTE 6 
“BYTE 0 
TYPE MSPACE 
MOV ORCSR, -(SP) 
TYPOS 
.BYTE 6 
-BYTE 
TYPE MSPACE 
MOV BRVECA, - (SP) 
TYPOS 
.BYTE 6 
"BYTE 0 
TYPE MCRLF 
TST SR 
BPL . +4 
HALT 
RTI 
9 
0 
0 

CLR BINCT 
CLR WGTCT 
MOV #LIST.RY 
MOV 8S, ASCNT 
MOV #7, SEVEN 
MOV #1, DECML 
TSTB aS TPS 
BPL WAITI 
TST Re 
BMI MINUS 

TEST FOR INHIBIT PRINT OUT 
BRANCH TO PRINT 
‘INHIBIT, RETURN TO MAIN STREAM 
"PC OF FAILING ROUTINE 
“CC OF ERROR CONDITION 
REPOSITION THE STACK 

;SAVE SAVPC FOR TYPEOUT 
:GO0_TYPE--OCTAL ASCII 
TYPE 6 DIGITS 
SUPPRESS LEADING ZEROS 

;SAVE SAVCC FOR Fyre ur 
GO TYPE--OCTAL ASCII 
TYPE 6 DIGITS 
SUPPRESS LEADING ZEROS 

;SAVE DRCSR FOR TYPEOLT 
GO TYPE--OCTAL ASCII 
:TYPE 6 DIGITS 
;SUPPRESS LEADING ZEROS 

;SAVE DRVECA_FOR TYPEOUT 
GO TYPE--OCTAL ASCII 
TYPE 6 DIGITS 
SUPPRESS LEADING ZEROS 

;HALT ON ERROR SET 
RETURN TO MAIN STREAM 

;GET LIST ADDRESS 

;NEG SIGN PRINT 1 
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BO3 
ve 15:52 Fask 2s 
NS 

691032 MuV #269, aSTPB sPOS SIGN PRINT C0” 

Q01C22 MINUS: MOV 8261, 2STPB 
STAR: MSV SEVEN R3 “PUT MASK IN R3 

MOV Re TOOOLE -GEY READY TG DOCOLE NUMBER IN TSCOLE 
COM TOODLE “COMPENSATES FOR COMPLEMENT CURING BIC 
gic TOODLE, R3 “AND IN OCTAL CHARACTER 
BEQ WRTGC : ZERO WRITE O IN LIST 

oc4232 “ANUM: AOD DECML ,WGTCT “COUNT UP T 
INC BINCT : AND RECORD. 
CMP WaTCT R3 :SAME BINARY WEIGHT 

_ BYE “KEEP COUNTN 
O24234 WRTOC: ADD BOLO. BINCT "ADD ASCII PREFIX 

MOV BINCT, (4)¢ “WRITE ASCII CHAR IN LIST 
904230 ease) SEVEN, DECML -EXPAND BINARY WEIGH 

CLR WGTCT 
CLR BINCT 
BEC ASCNT 
BEQ XLIST -S CHAR IN LIST 
MOV 83,R3 :SET X3 FOR ADD LOOP 

CC4¥226 MOADL: dD SEVEN, SEVEN “MAKING SEVENTY BY SEVEN 

BNE AGAOD 
BR STAR -N¥ SEVEN SET GET NX OCTAL 

004236 XLIST: NOV #5, ASCNT :SEND S CHAR TO TTY 
wAlT2: TSTB  astPs 

BPL WAIT2 
MOV -(4) Q$TPB 
DEC ascnt 
BEG eae sFINTSH PRINTING GET NXT NUM 
BR WAITe2 

HOFHM: TSTB aSTPS 
BPL 4 
RTS R7 :HEAD FOR HOME 

TOOOLE: O 
SEVEN: QO 
OECML: O 
weTcT: 0 
BINCT: 0 
ASCNT: O 
LIST: 6 

0 
0 
0 

{SCOPE LOOP ROUTINE ENTERED BY USER TRAP 
SCOPEB: CMP (6) +, Rb *REPOSITION THE STACK 

MOV (&)+: J8PSW 
IMP ORE TURN ;SCOPE RETURN 

;SCOPE OR/AND ITERATION LOOP FOR EACH TEST YOO TIMES 
177570 !SCOPE: BIT #Sk14.SR -TEST SR FOR SCOPE 

BNE SCOPEB “YES SCOPE 
TST DaXORFLG 
BPL § | 
MOV as4, -(R6) 
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I MAIN, OMACYLL 270732) 15-0CT=7S 18:53 FASE 29 
DODRAA.P1] BASI> DEFINITIONS 

1344 OC4306 012737 004400 000904 MUV #XOR, o84 
1345 OO4314 Oler3? 00031 177060 MOV 83], 08177069 
1346 004322 012637 oO0004 MOV RES+, a4 
14? 0043086 032737 OC400D i77S7C 1S: BIT sSW11'SR 
1348 004234 001011 BNE SCOPEA 

; 1349 004336 023737 004370 204266 CMP SCOPEF , ICOUNT 
| 1350 OONS44 901403 SEQ SCOPEG 

'351 OO4346 005237 004379 INC SCOPEF 
1352 0043Se 000737 BR SCOPEB 
1353 O043S4 7 90437 SCOPEG: CLR SCOPEF 

| 1354 O04360 011637 00437 SCOPEA: MOV DRE. RETURN 
1355 004364 RTI 
1355 004366 004000 ICOUNT: 4000 
1357 004370 oD00c00 SCOPEF: O 

, 1358 004372 001446 RETURN: BEGIN 
1359 004374 000137 oc1203 IMP 250 

' 1361 OO44O00 022626 XOR: CMP (R6)+, (RE)+ 
' 362 oo44d2 012637 900004 MOV (R6)+) Ja4 

1363 OO44O08 009721 BR SCOPE 
1364 -PRINT DEVICE ADDRESS AND VECTOR 
136S OOW410 012777 O90240 OCOC4SO SOREID: MOV 8240. aSTPB 
1386 OOM416 105777 Odd442 TSTB 2s aS TPS 
1367 O94422 100375 BPL 4 
1368 OON424 013702 001216 MOV JRORCSR, R2 
1369 OO4430 004737 JSR R7. PRTAS 
1379 OOW4 012777 O00e40 900424 MOV 8240. a$TPB 
$371 OON442 105777 OODNI6 TSTB =—s- AS TPS 
1372 SOW 100375 SPL <4 
1373 OON4HSO 013702 001226 MOV DRVECA, Pe 
1374 OOW4S4 004737 003755 JSR R7. PRTAB 
1375 OOM4NG0 012777 O00e1S ono400 MOV 8215. 3$TPB 
1376 OOW46h 105777 000372 TS7B = aS TPS 
1-77 OO4472 100375 BPL 4 
1378 OONH74 Ole777 OC0el2 090364 MOV 8212, a$7PB 
13739 o04S02 105777 000356 TSTB $TPS 
1380 004506 100375 BPL <4 
1381 004510 00S077 CLR aSTPB 
1382 004514 105777 Oocd244 STB ss @STPS 
1383 O84520 100375 BPL 4 
1384 904522 000207 RTS R? 

1388 -ENTER HERE FOR POWER FAIL 

1388 OO4SS4 C!0046 PFAIL: MOV RO,-(6) 
1389 O0045e6 010146 MOV RI. -(6) 
1390 004530 010e46 MOV Ro’ -(6) 
1391 004532 O10346 MOV R3;-(6) 
1392 O04534 O10446 MOV RY! -(6) 
1393 O10S46 MOV RS; -(6) 
1394 GO4S4O 013746 o00024 MOV 24) -(6) 
1395 O04544 010637 O04SEO MOV RE‘ asSAVRE 
13% OO4SSO 012737 OO4S62 cO0024 MOV BRESTAR, J#24 
1397 OO4SS6 HALT 
1398 004560 000000 SAVRE: 0 
1299 004562 013706 oC4S60 RESTAR: MOV SAYRE, Rb 

;NO - TEST FOR ITERATION 
; INHIBIT ITERATION 

;EXIT - DONE 
INCREMENT COUNT 

;LOOP_ SOME MORE 
;CLEAR COUNT 
;SAVE SCOPE RETURN POINTER 
;RETURN INLINE-NEXT TEST 

;COUNT LOCATION FCR ITERATION LOOP 
;ADDRESS OF LAST TEST 

;BACK TC PRINT 

;SAVE REGISTER OR STACK 
;WHEN POWERING DOWN 

;STORE STACK POSITION 

;HALT ON POWER DOWN NORMAL 
;STACK IS SAVED HERE 
;RESTORE REGISTER OFF STACK 
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DO3 
SMAIN, MACYLL 270752) 15-0CT-7E 15:52 FAGE 36 
DDORAA. PL! BASIS DEFINITIONS 

14900 OC4S66 012637 900224 MUV (6)+,24 “WHEN POWERING UP 
1401 O04S72e 012605 MOV (B)+°RS 

j 1402 904574 012604 MOV 6)4+.R4 
1403 004576 012603 MOV (6) 4,23 
1404 OONE00 012692 MOV 6)4;Re 

; 1240S OON02 012601 MOV (6)+°R1 
1 OO4604 912600 MOV (6)+'RO 

1497 OO4606 000137 oO0)4!4 ymp aeRSTART 

1403 -ENTER HERE FOR UNIQUE SELECTION OF CFIIC 

1411 004612 900000 SPECO: HALT =PLACE ADDRESS CF DRII-C CONTROL STATLS 
1412 OO4614 013701 i77S7¢ MOV aeSR,R 
1413 O04620 004737 O04642 JSR Pc oa RSPEC! 
1414 004624 000000 HALT 

| 3415 QO462e6 013701 177579 MOV asSR, RI 
1416 OO%632 737 O04672 ISR PC SASPEC2 
rat 004636 000137 001366 JMP asSTA 

| 1419 gONg42 012700 001200 S>oc!: MOV sRCSR,_RO -SET TABLE ADDRESS 
1420 OOM646 010120 MOV RI, (RO)+ ‘LOAD INTO TABLE STARTING AT SCSR 

' %421 O046S0 062701 oocno2 ADD 82°R1 “STEP TO ADDRESS OF DROUTBLF 
1422 O046S4 010120 . MOV RI’ (RO)+ ‘LOAD INTO TABLE 
1423 OO4656 O6e70! coccoZ add 82, Rl -STEP TO ADDRESS OF DRINBUF 
1424 OON662 019120 MOV RI’ (RQ)+ ‘LOAD INTO TABLE 
1425 O04664 005301 DEC RI -FOPM ADDRESS OF DROUTBUF+1 

, 4e6 004666 010120 MOV Ri, (RO)+ "LOAD INTO TABLE 
1487 994670 000207 RTS PC 

1429 004672 012700 001210 SPEC2: MOV SRCSR1,RO 
1430 004676 010120 MOV Ri (ROS+ sLOAD INTO TABLE 
i431 008700 005721 TST (RI )+ 
1432 OON70e 010120 MOV RI. (RO)+ 
1433 OC4704 005721 TST (Ri)+ 
1434 O04706 010120 MOV R1, (RO)+ 
143S OO4710 909297 RT 
1436 
1437 
1438 
1439 904712 O00SG1S 047531 O2012S MESSI: .ASCIZ <15><1l2>*YOU ARE ON AN XOR TESTER’<15)><la> 
1440 GO4720 051101 020105 047117 
1441 004726 O4044O O20116 047530 
i442 OO4734 QOetlee OXeSc+ 052123 
1443 OO4742 051105 05015 000 
1444 OO4747 01S 900012 MCRLF: .ASCIZ <15)<le@ 
tae 004752 40 0040 Mere? -ASCIZ 7 7/ 

pHs POT OriiTriitiiri iit it itiiiiitttiiiiiittitititeri ett rtiteet sy 
344 
eee -SBTTL TYPE ROUTINE 

145) ; ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A C BYTE. 
1452 -*#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
1453 ;#NOTEL: SNULL_CONTCINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
1454 ; eNOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
1455 : #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
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190002 
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900002 

000002 

OCSO46 
00S07¢e 

005070 

000001 

OOSSYE 

000012 

ooc0ce coooc4 

E03 
Sc PAGE 31 

24 

2 aCRL ALL: 
:#1) “USING A TRAP INSTRUCTION . 
ie TYPE . MESADR ;MESADR IS FIRST ACORESS OF AN ASCIZ STRING 

$ 
4 

#2) USING A JSR INSTRUCTION 
* MCV PS,-<SP) ;PJSH PROCESSOR STATUS WORD ON THE STACK 

JSR PC’ S§TYPE “CALL TYPE ROUTINE 
# MESADDR “FIRST ADRESS OF MESSAGE 

$TYPE: TSTB  S$TPFLG -IS THERE A TERMINAL? 
BPL 1$ BR IF YES 
HALT “HALT HERE IF NO TERMINAL 
BR 3$ ‘LEAVE 

1$: MOV RO, -(SP) “SAVE RC 
MOV aetSP),RO -GET ADDRESS OF ASCIZ STRING 

25: MOVE =: (RO) +, 7) “PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE 4§ -BR IF IT ISN’T THE TERMINATOR 
TST (SP)+ [IF TERMINATOR POP IT OFF THE STACK 
MOV (SP34.R0 RESTORE RO 

38: ADD 82, (SP) "ADJUST RETURN PC 
RTI > RETURN 

4§ ; JSR PC -GO TYPE THIS CHARACTER 
S$: CMPB SFtLtc, (SPs “15 IT TIME FOR FILLER CHARS. ? 

BNE 2$ ?IF NO GO GET NEXT CHAR 
MOV SNULL .-(SP) -GET 8 OF FILLER CHARS. NEEDED 

“AND THE NULL CHAR. 
b$: DECB sa (SP) “DOES A NULL NEED TO BE TYPED? 

BLT c$ ‘BR IF NO--Gu POP THE NULL OFF OF STACK 
JSR PC ,7§ :GO TYPE A NULL 
BR 6$ -LOOP 

7: 13.3 O$TPS ‘WAIT UNTIL PRINTER IS READY 

nove 2(SP) ,a$TPB ;LOAD CHAR TO BE TYPED INTO DATA REG. 

STPS: 177564 -TTY PRINTER STATUS REG. ACORESS 
$TPB: 177566 ?TTY PRINTER BUFFER REG. ADDRESS 
$NULL: .BYTE 0 “CONTRINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE 2 “CONTAINS # OF FILLER CHARACTERS REQUIRED 
SFILLC’ .BYTE le INSERT FILL CHARS. AFTER A “LINE FEED" 
STPFLu: BYTE 0 -*TERMINAL AVAILABLE” FLAG (BIT<O7>=O=YES) 
ETT Tirr irri it iriiittitiitititiririiiiiitiviiititiiirti tits 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

; #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
-#CALL: 
i MOV NUM, - (SP) s;NUMBER TO BE TYPED 
.# TYPOS sCALL FOR TYPEOUT 
.% .BYTE N 1 TO & FOR NUMBER OF DIGITS TO TYPE 
;# .BYTE M Nel OR 0 
* L=TYPE LEADING ZEROS 
7% ‘OS SUPPRESS LEADING ZEROS 
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012604 
012603 

O
w
 

000000 
000001 

005329 

177770 

005317 

005317 
005321 
005316 

FO3 

2% 

: #STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 

Sz PAGE 32 
+ AND TYPE 

:#$TYPOS OR §TYPOC 
;*CALL: 
:# MOV NUM, -( SP) 
:% TYPON 

% MOV NUM, - (SP) 
:% TYPOC 

STYPOS: MOV a(SP),-(SP) 
MOVE 1(S5P);SOFILL 
MOVB - (SP)+. SOMODE+: 
ADD 82, (SP) 
BR STYPON 

STYPOC: MOVE  81,S$0FILL 
MOVS #6 SOMODE+1 

STYPON: MOVB 8S, SOCNT 
MOV R3;-(SP) 
MOV RY’ -(SP) 
MOV RS’-(5P) 
MOVE SOMODE*!, RY 
NEG 
ADD te, RY 
MOVB —-R4’ SOMODE 
MOVE  S$OFILL,RY 
MOV 12/SP)/RS 
CLR 

1$ ROL RS 
BR 3$ 

23 ROL RS 
ROL RS 
ROL S 
MOV P5,R3 

33 ROL R3 
DECB  $OMODE 
BPL 7$ 
BIC #17.7770,23 
BNE 4§ 
TST RY 
BEG S$ 

4S INC RY 
BIS #'0,R3 

S$ BIS #’ 'R3 
MOVB R385 
TYPE $ 

75 DECB ©: S$OCNT 
BGT 2$ 
BLT 6$ 
INC RY 
BR 2s 

6S: MOV (SP)+,RS 
MOV (SP)+-R4 
MOV (SP)+,R2 

;NUMBER TO_BE TYPED 
CALL FOR TYPEGUT 

7% 

3 $37 YPOC---ENTER HERE FOR TYPEGUT OF A 16 BIT NUMBER 

;NUMBER T0_ BE TYPED 
“CALL FOR TYPEOUT 

;PICKUP THE MODE 
LOAD ZERO FILL SWITCH 
sNUMBER OF DIGITS TO TYPE 
ADJUST RETURN ADDRESS 

;SET THE ZERO FILL SWITCH 
SET FOR SIX(6) DIGITS 
SET THE ITERATION COUNT 
; SAVE R3 

S 
‘ET THE NUMBER OF DIGITS TO TYPE 

;SUBTRACT IT FOR MAX. ALLOWED 
;SAVE_IT FOR USE 
GET THE ZERO FILL SWITCH 
PICKUP THE INPUT NUMBER 
CLEAR THE OUTPUT WORD 
“ROTATE MSB INTO “C™ 
G0 _DO_MSB 
FORM THIS DIGIT 

;GET oS 4 OF THIS DIGIT 

BR IF NO 
GET RID OF JUNK 
;TEST FOR O 
j SUPPRESS THIS 0? 
;8R IF YES 
DON’T SUPPRESS ANYMORE 0’S 
:MAKE THIS DIGIT ASCII 
MAKE ASCII IF NOT ALREADY 
:SAVE FOR TYPING 
G0 TYPE THIS DIGIT 
COUNT BY 1 
BR IF MORE TO 00 
BR IF DONE 
INSURE LAST DIGIT ISN’T A BLANK 
G0 DO THE LAST DIGIT 
RESTORE RS 
RESTORE RY 
RESTORE R3 
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O16S66 

eroeta 
999202 

OOS444 
900340 

00S450 
005370 

005450 
00S4S0 
o0s4S0 

005322 
000340 
oos4Se2 

047520 

. tasthis AND TYP 

GO3 
45:53 PAGE Z3 

couooy Muy 2.SP),4(SP) SSET THE STACK FOR RETLRNING 
MOV (SP)+, (SP) 
RTI - RETURN 

QS: .BYTE 0 *STORAGE FCR ASCII DIGIT 
BYTE 9 “TERMINATOR FOR TYPE RCLITINE 

SOCNT: iBYTE 6 -OCTAL DIGIT COUNTE 
SOFILL: .BYTE 0 -2ERO FILL SWITCH 
SOMODE: 0 “NUMBER OF DIGITS TO TYPE 
JANE HEHEHE HHE HEHEHE EHHEEEH IEEE GHEE LES 

.SBTTL POWER DOWN AND UP ROUTINES 

jPOWER DOWN ROUTINE 
000024 $PWRDN: MOV SSILLUP, J8PWRVEC -SET FOR FAST UP 
000926 ” MOV 4340 DEPURVEC+E *PRIO:7 

MOV -{sp ‘PUSH RO ON STACK 
MOV ve (ep) *PUSH RI ON STACK 
MOV Ro, ~(SP) “PUSH R2 ON STACK 
MOV R3, -(SP) “PUSH R3 ON STACK 
MOV RY’ -(SP) *PUSH RY ON STACK 
MOV RS,-(SP) >PUSH RS ON STACK 
MOV SP: SSAVRE >SAVE SP 

ooc024 HOV. #SPWRUP, 8PWRVEC “SET UP VECTOR 

BR .-2 sHANG UP 

-POWER UP ROUTINE 
SPWRUP: MOV SSAVR6, SP GET SP 

CLR SSAVRE *WAIT LOOP _FOR THE TTY 
1S: INC SSAVRE "WAIT FOR THE INC 

BNE 1$ OF WORD 
MOV (SP)+,RS *POP STACK INTO RS 
MOV (SP)+'RY *POP STACK INTO RY 
MOV (SP)+/R2 *POP STACK INTO R3 
MOV (SP)+'Re :POP STACK INTO Re 
MOV (SP)+/RI *POP STACK INTO . 
MOV (SP)+’RO >POP STACK INTO a0 

000024 MOV #SPWRON. ISPWRVEC “SET UP THE POWER DOWN VECTOR 
ooo0ze MOV 8340, JUPWRVECtO >PRIO:7 

TYPE , SPOWER “POWER FAIL MESSAGE 

SILLUP: HALT ;THE POWER UP SEQUENCE WAS STARTED 
BR 2 : BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRG: 0 -PUT THE SP HERE 
042527 $POWER: .ASCIZ <15><12>"PQWER™ 

EVEN 
5p RRR GREE ERE EH EERE RE EE EEA EERE REA AAA EERE RE ERE AREER ERE 

.SBTTL TRAP DECODER 

;#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
#AND_USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
:#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
:*#G0 TO THAT ROUTINE. 



MAIN, MACYLL 276732) 15-C0CT-76 15:53 PAGE 34 
BODRAA. P11 TRAP DECODER 

1624 O0S462 010046 STRAP: MUV RO, -(SP) SAVE RO 
1625 OOS464 O16600 200002 MOV 2($P) RO GET TRAP ACDRESS 
1626 005470 005740 TST =(RO) “BACKUP BY 2 
1627 005472 111000 MOVB (RO) ,RO “GET RIGHT SYTE OF TRAP 
1628 0905%74 O16000 ccssoz MOV STRPAD(RO) RO INDEX TO TABLE 

| 1629 905500 oocz200 RTS RO -GO TO ROUTINE 

| 1631 
| 163¢ .SBTTL TRAP TASLE 

| 1634 s#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
| 1635 #8) THE “TRAP” INSTRUCTION. 

1636 
| $637 : ROUTINE 
, 1638 5 wee nen 
' 1639 oossOe $TRPAD: 
' i640 905502 004755 $TYPE ; CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE 
i 1641 OOSSO4 905120 $TYPOC CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 
' 642 005506 905074 §TYPOS :CALLSTYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING cE 

ib 005510 005134 STYPON : CALL=TYPGN TRAP+6(104406} TYPE OCTAL NUMBER (AS PER LAST C 

| te4s 017400 =017400 
| 1646 

1e4? 017400 oc00c0 SAVPC: .WORD O 

1849 017462 ocoo0c0 SAVCC: .WORD O 
, 1650 

1651 oooc0! END 
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DODRAR. PLL 

OC4236 

004214 
104000 

15-OCT-76 15:53 PAGE 36 
REFERENCE TABLE -- USER SYMBOLS 

1305# i3le# 1316# 
264 8668 1358 

1e97# =1300* 1301 

S02 
S01 
SCO 
499 
498 
497 
496 
495 
494 
493 

803 804 80S 
12% 1302e# 1324s 

Q4e# 952% 953% 
850 866 1idls 

1156# 1157% 1159% 
892 1032 1038 

1083 1097% 1190 
870% 872 882% 
943 951% 955 

1089 
1077% 1083%  10959% 
1373 
1089% 

12398 
1203 

830 8328 
1641 1642 1643 
13198 
874 876 886 
986 993 1001 

103 

13zés 

902 
1013 

1113s 
1172 
1060 

8982 
1037% 

1iglk 

309 
1021 

924 
1027 

938 
1034 

1133% 
1184* 

306 
1046% 

1167% 

946 
1041 

957 
10S0 

1144 
1260 

934% 
1048 

1190% 

967 
1063 

1145% 
1368 

935 
1053+ 

1191% 

972 
107i 
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MAIN, MACYL1 27.732) 15-OCT-76 15:53 PAGE 37 
ODORAA. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

1081 1093, 1104 IS = 1125 1136 114911741187 
ICOUNT 04366 Boe BBs BBSe = BO7e# = 13k G75e Glee «104+ «= 106k «134912 
IOTVEC= 900020 S108 
LIST  go4240 1280 «13288 
LOGIC 00310 787 «12348 
NCRLF 04747 124912691444 
MESS1 O04712 B42 14398 
MINUS  OO4C36 1287 12908 
MKNUM © OO4O5 1e%68 = 1299 
MOADD SO4iSC 13088 1310 
MOREID O04410 BES 13658 
MSPACE OD4752 1254 12581264 14458 
PC =1000007 W08e 4464 = 798 «= B27e «= 30k «= Be = BHC BU3H | S47# = ES# «= 1203% «= 124e = 14138 

” 1416# = 1427% = 1435e 1481# «= 1488" = 1493% 
PFAIL o04524 780 13888 
PIRQ = 177772 432% 
PIRQVE= 000240 Siba 

| PL 001240 Be4s 1097 
RTAB 003756 12788 = =1369° 1374 
PS = 177776 4298 = 430 
PSH = 177776 395¢ 4308 867% 997% 1008* 1075* 1079* 1089% 1091¥ 1099% 1108* 1109% il1g* 

119% 1129% 11308 1190® 11412 1153% 1165* 1ibbe 1178% 1179 = 1335% 
PWRVEC= Slie 158i# 1582% 1590% 1605s 16063 
RCSR 001200 BO3e «B49 419 

,RCSRI 001210 BO7" 1429 
RESTAR O04Sb2 13% 13998 

| RESVEC= 000016 SOs 
RETURN 004372 B59 1336 1354* 13588 
RSTART 901414 esse «1209 «= 12231407 
RS =x00G000 Wie «4378 «B49 = 8512s aBS3sSH BSS sBSGOSCié«éwS:SSsC7PRCH BY 

699% 300 906 907 918% 920 922 93S# 936 943% S44 965% 969% 
970 978% 104S* 1046 1048 1051%  1060% 1961 1068% 1069 lell# lelg lel6 

1217 1218 1219 1220 lee! lege 12e32% 1234 1388 1406 1419% 420% {42ce 
1424e 426% 14e9% 1490% 1432% 1434# = 1473 1474% 1475 1478 1583 1604% 1624 

F} =”000901 4028 4388 837% 839% 850% 851% 8S2# 853% 854% BSS* 856% 857# 1389 
140S# i4lee 1415* 1420 421% 1422 LYe3se = 1424 1425# 1426 1430 1431 1432 

Re =700000e 4038 4398 914% 91S 919% 921% 922 1194 1196* 1204 1205* 1286 1292 
1368%  1373% 1390 1404% 1585 1602* 

R2 =7000003 4O48 4408 916% 920 9e1 927% 1195 1197 1199% 1206 1291% 12e94* 1299 
tthe 130% 1391 1403% 1532 IS41# 1547% iS48% I5S1*# 1556%  1557# {558 1567# 

R4 =7009004 4058 4418 917% 925% 950% 9S4% 9sS 958 1e80* 1392 1402# 61533 1535% 
1536# 1537% 1538 1539% 1553 155S# 1563 1566 1587 1600% 

RS =7090C0S 4068 4Y4o8 Bbb* 914 964% 965 968% 969 976% 978 983% 984 987% 
930% 991 994# 998% 999 100e# 1003 1009* i011 1017* 1018% 1019 1024s 

1025 1067% 1068 1078 108e# 1090 i094% lelgx 1214 1e15® 1el6e 1217% 1218% 
Je19e leede® le2le leeee 1393 1401# 1534 1S4O#, «154ee §=6iSH4e = 1S4S* = 1S46% = = 1547 

Fe =7000006 407 4438 445 B2b* 829% 832% 835 844 84S 8S8* 1076 1087% 1100% 
taal ilels 1132® 1143 = =1155* = =1168% = 1181% 1334 1343% 1346 1354 1361 1362 

_ Rk? =7000007 408 444% 446 1321% 1369% 1374% 1384% 
SAVCC §=: 017402 1247% 1255 16498 
SAYPC §=017400 le46# 1250 16478 
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SAVRe 003750 1194* 1205 12748 
SAVR3 0037 1195*% 1206 ie7Se 
SAVRY 003754 le768 

004560 1395 139988 1399 
SCOPEA 004260 1348 13548 
SCOPEB O04eSe 13348 ©1340 13S2 1363 
SCOPEF 904370 860% 1349 1351# 1353% 13578 
SCOPEG O04354 1350 13538 
SEVEN O042e6 leBee 1291 1302 1308 13238 

=%00000€ 4078 44S 8 877% i2SOe 12e55% 260% 1265 1473 1474 1475# = 1477 1478 79% 14 
luge Mee = 1486 «1492 1524 «1525 52h s1Se7* «S32 «1533% 1534" 1540 1565 
1566 «1567 s«d1S68e «Sede §«1S83e «seus §=«Se5e «1Seee «587% «= 15BBs «1589 «= 159 «18 

SPEC 001256 790 «2 BPS 
SPECO OO4B12 931 14is 
SPEC] OD4G42 839 «141314198 
SPECD © goug7e e404 o41B «298 

= 177570 3978 663 1207 1224 1243 1270 1339 «#41947 LHe 4141S 
STACK = 001100 4268 
STAR OOYO44 1289 «12918 «1311 
START 001366 591 628 B4Ge 1239 1417 
START! OO1242 789s Bob 
STKLMT= 177774 4318 
STKPTR= 001200 358 826 823 SB 8771071087 10021132 IHS LIS 

oun = 177570 43384 1201 
SwO_ = 000001 u748 
SwOo = OO0001 ue4s «474 
x01 = O09002 ue38 473 
cue = uez8 «472 

8u03 = 000010 Weis 471 
WO = 0000 ueoe 470 
' Suos = 090040 usgs «469 
Swe = O00100 Woes 46BSs«d12OL 

, 5WO? = 000200 4578 467 
; $08 = O0400 Webs «466 
eue9 = 001000 yess «HES 
wi == ooo002 4738 
Gwi0 = CO2DO0 ui3a@ = «4S48 «1207 

1 uit = 904000 ui4g «4538 «1347 
Swi2 = 010000 us28 
Sui3 = 020000 Wise 4S18 «1243 
cwla = O40000 Wigs «4508 «1339 
Suis = 100000 W498 
Su2> = GOODOY 728 
Sw3 = 000010 W718 

.ey4 = 00020 u708 
Sus = gO0040 4698 
Swe = 000100 uegs 
Su? == 000200 4674 
Sua = DOOYOO hat ; 
cw9 = 001000 di2g | 46S8#BG3StC«CdLED 
TAG 00174 9338 
TBITVE= 000014 S078 
TINT] 002710 1099 «11058 
TINT? 002760 Wid = 11178 
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MAIN, 
NDBDRAA. P11 

TINTS 003030 
TINTY 0903100 
TINTS 003160 
TINTS 003230 
TINT? 003210 
TINT8 003370 
TKVEC = 000060 
TOODLE OO04224 
TPVEC = Q00064 
TRAPVE= 000034 
TRIVEC= 000014 
TSTY 002570 
TSTS 002640 
TST6 002416 
TST9 0024S2 
TYPE = 104409 
TYPOC = 104402 
TYPON = 104406 
TYPOS = 104404 
WAIT! 004014 
WAIT2 004172 
WGTCT OQO04232 
WRTOC 004106 
XLIST QOO4164 
XOR 004400 
XORA 001352 

, XORFLG 001234 
SFILLC 005072 
SFILLS 005071 
SILLUP OO0S444 
SNULL 

,SOCNT COS316 
SOMODE 005320 
SPOWER poe ASS 

| SPHRUP 005370 
GSROCHR= ##2224 

| GRODECS xxxexx 
SRDLIN= £4222 

! @ROOCT= eee eee 
| SSAVRES EeExEE 
SSAVRE O00S54S0 
SSETUP= 000014 
SSTUP = 177777 
SSWR = 000000 
STN = 000000 
STPB OOS066 
STPFLG 005073 
STPS G0S064 
STRAP 00S46e2 
STRP = 000010 
STRPAD 0055 
STYPBN= 422224 
GTYPOSs #44424 
STYPE QO04%756 
STYPOC 905120 

c
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1595 

1234 

1249 

1261 

1316 
1298 

84s 

15738 
1S35 

1596 

13228 

1254 

1266 

1303% 

1341! 

1538% 

15$97% 

1290% 

1313 

16438 

1259 

16428 

13258 

1S49% 

16118 

1315% 

1319 

16448 

LO3 

1264 

15758 

1365# 

1366 

1269 

1370% 

1371 

1589 

1375% 

1376 

1607 

1378% 

1379 

16408 

1381% 

1382 

149e% 

1490 

14958 

14948 
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SOFILL 005317 
= 017404 

-HLT 903626 
-SCOPE 004264 

1070 1160 1173 
1495 1496 1497 
782 1243" 
778 13398 

1186 
1498 
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4208 

4208 
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1250 

164e 

422 

519 

1576 

1615 

1590 

1255 

1643 

904 
1043 

1876 

12zé0 

1615 

1265 

932 
1085 

NO3 

946 948 362 
L074 1086 1105 

1007 
1162 
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¥ 2S-0- 
CROSS SEFESENL 
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i497 
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DODRAA.PL! CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
SDD S20 «9211220, 122k)~Ssst222 12% )=—S 1300 
ASL de? 
BES 87 ges 893i 08S 29s« 

1000 «1004 = 1012S 1033140, 1048S 108 
1317 1350S «1884 

BGT 1561 
BIC 1002 «1991 «1088 =Sss110),S 1108S ss1122 = s1118 

1165 1169 1172 «117801821184 1294 
BIS 983 99097 3G 1009Sss1075 «1088 

45 3838?) ice = LN70s i178 1183 
BIT 663 «i201 «1807 121343) 1339: 13H7 
BLT 1487-1562 

7 1990 «1028 «= s«1287 
BNE 84 $9 9$e8 1200 1225 1299 1310 
BRL : 12311271, (128513141320) 1342 
BR 875 0 HDsi«éiOSHSsa1GO)=Sss1173s«s166—Ss1289 

. 1554 «1592 :1610 
ciR Be 486 860i(it*B i HC (tS 

19821094) 1191S «1229278 )=— 1279S «1303 
CLRB 934 fe SD ¥ 
CHP e44 84 900 907 G2 936 944 

101 1069 1248 81268 «61338 «1349s 1361 
compa. 1482 
CON 1293 
DEC SS 1199 1305 1309 1316 1425 
DCB (iiHBRCSHO 1560 
ENT 427 

T Seo S24 SOHhtC“‘i‘“BOCSCiSPs«é*S3H 
sso0OC«dSSUi(‘izjdéSOOCSSBOCSEOC*SHeCtCi‘é‘«éiY 
ceoi(iseyCCSQ@RC(ié‘dKBBC(C‘CSSDSC CSC tss«CS 
blo = s«1Hs—“‘<iéiGSC*«‘«*iCCCCt«édGP]SC(<+ésCéit*«i 
C3; nn =o rn 5 
E72 «674 —i«iéSC<“i«é«‘iUSC«iC(ié«éi BSC (CS;:t« 
702~Ci(‘?HC70B i (itiBHC(<ité«‘ SCC 7H 
732 0—CiCi78— 788i HC PH HY 
vee 74 7B 78877777 

INC 1018 «1051 = s«1297,—s«1351—s«ISSS)— «15631897 
INCB S30 954 
10T 428 
IMP 789.4 790—'—i—=«78s'i(‘itéiPBCBLSC i121 
ISR 827 4830 838 840 865 1203 1234 
3 Boh 40s «BeS—i(iiaP CIS BG 

e546 BSS (atiSHSC‘ié‘iGCOOCOCSBCtC«iKGSCt«éiG 
ese gsi iC (itiéiG?]CsCGSSC‘«dSkSG 
WM 86630606850 8S 
146 1047 1055 1058 1059 1060 1067 
1097 1099 1100s 1110s Aldi. s1120— D2 
1180 «118i = 139011941185) s1196 1197 
124712501855 s«s1860Ss«s1265 «1280 iB 
1312 «1315 1335) 13H3)1344 134513 
138801383 1390) 13901 = 1392) 1353) 1394 
440514062 4S 1419 14201422 
1478 «1484S ss1S24)=—ss1S32s«a1S33)Ss«s1S34 = «1540 
183 «1584 0S ssS85 sie )=S 1587 = 18a8 = s1589 
1805 «= 1606.—'—s«d1GOY S625 ~—Ss12B 
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DOORAA. Pil CROSS REFERENCE TASLE -- PERMANENT SYMBC_S 

ros 1 are 1492 S25 1S26 1S2e9 4530 1531 1535 1528 1535 1o58 1627 

NOP 1989 109¢ 1103 1114 1124 1138 1146 1148 1158 117] 1185 1225 1236 i237 1238 
RESET 871 891 gr7 1010 1198 
ROL 1$¥e 1S44 1545 1S46 1S48 
RTI 1245 1273 1355 1480 1$70 1608 
RTS 738 843 847 I3el 1384 1427 1435 1493 1&29 

, SUB 1213 «1216~=Sssl217?,——«*12BSsi«éS'22LD 
TRAP 1631 {641 i642 1643 
TST p92 915 1011 10285214 i270: 128M «143 1433s1N72,—s«1552 1626 
TS78 98 10159 1227 1230 1264 1313 1319 1366 1371 1378 1379 «1382 1469 = 1490 
RSCIZ. 14391444 LHS B12 ; 

1se 1283 (12ST 125812621263 1267 12BB 197 1NOB NGG AS71157 1873 
1 418 

' END 1651 
427 S03.—s«S17,—'—«sS19—s«1253)s«1PSYS«12SB = s12S9)Ss «1262 s12BYsebRs12HD1NB E01 = i577 

1589 1599 «1608 «= 1161S 1615) 62S) S2BSCEHC:Ss14]=1e42 = 1643s L6H 
i £qutv 4e7 430 45 GC (SRC? RES 17077277 
| 493 45H 9S (iti? GOSS 
| TIF 425475 S19 1252 «= «1253 s«dPS7?)— «12GB s1RH2Ss1269Sss1PBT)s«12HBESCAWH?:—Ss«1SOD— 1578 

1589 «15991607 1608 «= ible Ss 1615 be «162PB = 1631164] seH2 BN EMH 
LIFF 42S 12521253257) eSB see) s1263steb7?)SsteBBSCsLNN=sSOL)«=s«1577 1608 = 1616 =~ 1625 
HE 1262 125h 12611266 1NSH 1495 14961497 14981499 GH eH] 6421643 

od 

_ LIST i 5 418 517 S!9 1631 1640 1641 1642 1643 1644 
“MACRO 1 163] 
MCALL «= 20 HBLS17 
NIST } 6 419 SI7 SIS 1631 1640 1641 1642 1643 1644 

T S21 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

# p DOORAA. SEQ/SOL/CRFE /PAGNUM/NL : TOC/DS: ERFZ2=DDDRAA. SML,COCRAA.P11 
RUN-TIME: 16 20 2 SECONDS 
RUN-TIME RATIC: 90/39=2.3 
CORE USED: 21K (41 PAGES) 
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