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20-SEP-76 16:53 PAGE é 

.MCALL HEADER, SETUP, .SPOWER, .STYPE, .EQUAT, .SCMTAG, .SERRTYP, .STYPCCT 
"MCALL !SCATCH; STRAP. TRMTRP.SETTRAP,.SREAD, .SRDCEC, . SERROR, .SSCCPE 
“MCALL «6. $5820, : $0820, :SSAVE, . $RAND 

$SwR=164000 

-HEADER t/MAZNDEC-11-DZICA-B’, 1976, t/SAN DEKNIS’ 
~TITLE MAINDEC-11-O02ZICA-B 
s#COPYRIGHT (C) 1976 
:#DIGITAL EQUIPMENT CORP. 
;#MAYNARD, MASS. 01754 
3: 
: #PROGRAN BY DAN CEKNIS 

THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
:APACKAGE (MAINDEC™11-DZGAC-CO),MAR 21, 1976. 

SNe! 

.SCATCH START 
'.SBTTL TRAP CATCHER 

.20 
- ¢#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ”.+2,HALT™ 

s#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUFTS 
7 #LOCATION 9 CONTINS 0 TO CATCH IMPROPERLY LOADEC VECTORS 

-=l 
CISPREG: .WORD Q :;SOFTWARE OISPLAY REGISTER 
SWREG: .WORD 9 3;SOFTWARE SWITCH REGISTER 
.SBTTL STARTING ADDRESS(ES: 

JMP OaSTART ;; JUMP TO STARTING ADDRESS OF PROGRAM 

-=210 
JMP aeSTART! 

-EQUAT 
-SBTTL BRSIC DEFINITIONS 

i#INITIAL ADDRESS OF THE STACK POINTER #&* 1100 eee 
érack= [100 

s;BASIC DEFINITION OF ERROR CALL -EQUIV EMT,ERROR 
-EQUIV I0T, SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

s #MISCELLANEOUS DEFINITIONS 
fits Il >:CODE FOR HORIZONTAL TAB 
LF= le ::CODE FOR LINE FEED 
CRs 15 ::CODE FOR CARRIAGE RETURN 
CRLF= 200 >;CODE FOR CARRIAGE RETURN-LINE FEEC 
PS= 177776 *:PROCESSOR STATUS WORD 
EQUIV PS.PSW 

STKLMT= 177774 :;STACK LIMIT REGISTER . 
PIRG= 177772 :;PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 ::HARCWARE SWITCH REGISTER 
BoISP= 17757 :$HARDWARE DISPLAY REGISTER 
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BASIC DEFINITIONS ; 

;#GENERAL PURPOSE REGISTER DEEINITIONS 
090000 Ao: 40 Ral RAL REGISTER 

= % 33 
sBaobs a Hea Reet eTER 
c0053 R3= “3 GENERAL REGISTER 

o00004 Rus “4 GENERAL REGISTER 
890905 RS= “5  SENERAL REGISTER 
O9C066 Ro= “5 > GENERAL REGISTER 
o3co0g7 R7= “7 ::GENERAL REGISTER 

EQUIV R6.SP STACK POINTER 
“EQUIV R7.PC ::PROGRAM COUNTER 

-SPRIORITY LEVEL DEFINITIONS 
900090 éro= -;PRIORITY LEVEL O 
940 PRis = =—40 ;;PRIORITY LEVEL 1} 

pooica PRe= 100 ::PRIORITY LEVEL 2 
099149 PRJ= «1:40 :PRIORITY LEVEL 3 
p0c2co PRH= =—- 200 > ;PRIORITY LEVEL 4 
000240 —PRS= ~—soBHD ::PRIORITY LEVEL S 
890309 PRE= «4300 | :PRIORITY LEVEL & 
506340 PR7=  s-23H0 S;PRIORITY LEVEL 7 

s#°SWITCH REGISTER” SWITCH DEFINITIONS 
ioeeco GwiS= 100600 
5490909 Swi4= 40000 
929900 SWiz= 20000 
910909 Swie= 10000 
054990 SWll= 4000 
of2009 SwiD= 
901000 SwoS= 1000 
005499 SwOg= 400 

90 swO7= 200 
950109 Sweb= 100 
009040 SwOS= 40 
000020 SwO4= = 20 
goso1d SwO3= 10 

Any Sude= 4 
aletafelet-) SwOl= 2 
00350! = ] 

EQUIY SwO9,SW9 
Vv 5wos. 8 

EQUIV SW?) Sw? 
COUIY SwO6; Sub 
EQUIV SWOS) SWS 
ESUIV SwO4 Sud 
EQUIV §w93,SW3 
EQUIV SwO2’Swe 
EQUIV SwOl’SwWi 
Equiv §wOO;Swo 

-#DATA BIT DEFINITIONS (S8IT00 TO BITIS) 
190090 Q1T1S= 10000 
o4¢600 8ITi4= 40000 
529098 BIT13= 20000 
912999 BITl2= 10000 
ecyoog BITil= 4000 
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2v00 
1000 
400 

3 
20 
10 
A 

e 

B1T09,B1T9 
81T08,BIT8 
BITO?,BIT? 
BITO6,BIT& 
81T0S,81TS 
BITOY, BITY 
81T03,81T3 
BIT02,BITe 
81T91,81T1 
81700,81T0 

“CPU” TRAP VECTOR ROGRE53ES 
4 TIME OUT AND OTHER ERRORS 
18 gta AND ILLEGAL INSTRUCTIONS 

14 ;; TRACE TRAP 
14 ;;BREAKPOINT TRAP (BPT) 
20 :s INPUT /OUTPUT TRAP (TOT) ##SCOPEs# 
24 ;POWER FAIL 
39 : EMULATOR TRAP (EMT) ##ERRORS# 
34 “TRAP” TRAP 

- 60 tery KEYBOARD VECTOR 
64 :: TTY PRINTER VECTOR 
he :;PROGRAM INTERRUPT REQUEST VECTOR 
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ozIcas.P1l COMMON TAGS 

149 SBTTL COMMON TAGS 

151 o00214 STARS 
tes SSKEESRERERSS SERS SESEESSRASSESSAESESEKESSSESEA ESSE AREER E SAE SEL ESE 

t2THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
154 :*#USED IN THE PROGRAM. 

138 001190 21100 
187 001100 SONTAG: s;S7ART OF COMMON TAGS 
158 GCiicc 900000 SPASS: .WORD 9 > CONTAINS PASS COUNT 
189 001198 00 STSTNM: .BYTE 0 i CONTAIN NS THE TEST NUMBER 
160 CO! an SERFLG: [BYTE 0 : CONTAIN 
1S1 OO1124 oo0co0 SICNT: | :WCRD O 5 CONTAINS ETRE ST ITERATION COUNT 
162 001106 900000 SLPADR: :WORD 0 : CONTAINS SCOPE LOOP ADDRESS 
163 001110 dog0co SLPERR: |WORD 0 CONTAINS SCOPE RETURN FOR ERRORS 
164 O91112 oogd00 SERTTL: /WORD 9 i CONTAINS TOTAL ERRORS DETECTED 
165 9011149 SITEMS: (BYTE C S}CONTAINS ITEM CON 
166 00111 O01 SERNAX: “BYTE | : CONTAINS MAX. ERRORS Bet ie PRUCTION 

¢ i ue . as 
tea Batise BASSAS SEARER: Cee 8 / EOMeINg ASpRESe or Fe 
169 OOll22 00000 SBDADR: |WORD 2 S:CONTAINS ADDRESS OF Babe pata 
170 01184 ggc000 SGDCAT: :WORD ::CONTAINS ‘GOOD’ DATA 
171 601126 ood000 SBDDAT: ‘WORD O ICONTAINS ‘BAD’ DATA 
172 OO113¢ ooc0ce "WORD =O ::RESERVED--NOT TO BE USED 
173 901132 coo000 "WORD 0 
174 01134 650 GAUTOB: ‘BYTE 0 AUTOMATIC MODE INDICATOR 
175 091135 O00 SINTAG: .BYTE 0 :TTNTERRUPT MODE INDICATOR 
176 001136 pon WORD 0 
i77 01140 177570 “WORD OSU :;ADORESS OF SWITCH REGISTER 
178 OOl142 177570 BISPLAY: “WORD DDISP ADDRESS OF DISPLAY REGISTER 
179 091144 i77560 “KS: 177560 si TTY KBD STATUS 
180 001146 177562 STKB: 177562 !TTY KBD BUFFER 
18! GOlISO 177564 STPS: 177564 TTY PRINTER STATUS REG. ADDRESS 
182 OC11E2 177566 STPB: 177566 FLU ERIN Eg BUR Es AG ADDRESS 
183 OO1is4 050 SNULL: .BYTE 0 CONTAINS NULL CHARACTER FOR FILLS 
184 OO115S 002 SFILLS: :BYTE 2 SCONTAINS # OF FILLER CHARACTERS REQUIRED 
185 901156 O12 SFILLC: {BYTE 12 i INSERT FILL CHARS. AFTER A “LINE FEED™ 
188 901157 STPFLG: {BYTE 0 :* TERMINAL AVAILABLE” FLAG (BET CB?) SOSYES) 
187 OOliec oo0s00 STIMES: 0 >:MAX. NUMBER OF ITERATIONS 
1B8 SOl1ee 077 SQUES: .ASCII 777 SIQUESTION MARK 
189 001163 O15 SCRLF: ASCII «15> S CARRIAGE RETURN 
190 CSl!e4 cootl2 SLF:  cASCIZ <12> St LINE FEED 
191 OClles STARS 
192 : 5 RAKKELELEESEERELESAELLESERELEASFREREARSELALSSRALELERERASTAARRERE 
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220 

001232 
001234 

091236 
001240 
S01242 

ERROR POINTER TABLE 

02214] 
022536 

001500 
001476 

022177 
022571 

C2e356 
022536 
001500 

FOL 
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-SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
S*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
s HLOCRTION SITENG . Ee NUMBER INDICATES WHICH ITEM IN THE TAREE {S PERTINENT. 

MB IS O THE ONLY PERTINENT DATA IS (SERR 
: #NOTE®: Fach THEM IN THE TAGE CONTAINS 4 POINTERS EXPLAINED AS FOLLOMS: 

s* EM POINTS TO THE ERROR MESSAGE 
os OH SiPOINTS TO THE DATA HEADER 
ty DT ‘POINTS TO THE DAT 
:* OF ::POINTS TO THE DATA FORMAT 

SERRTB: 

;R005 ERRORS 
ERROR 1 ADDRESS ABILITY 
EM] s"COULD NOT SEND-RECIEVE DATA™ 
BHI TERROR ADDS 

> PC ADDR 
OTL SERRC, ADCSR,O 
OFO :0 

-ERROR 2 “BIT EXERCISER” 
ene ; PSEND-RECIEVE DATA ERROR™ 
OHe ;ERROR A/D = G00D_— BAD 

PC —s ADDR DATA —«sODATA 
oTe ?SERRPC, ADCSR,  SGDDAT, SBDDAT,C 
OFO :0 

sERROR 3 CONVERT BIT 

EM3 sCONVERT BIT FAILED TO SET 
OH] “ERROR A/D 
OT1 > PC DOR ; 
OFO :SERRPC, ADCSR,O 

ERROR 4 CONVERT BIT 

EMY sCONVERT BIT FAILED TO CLEAR 
OH] “ERROR = AE 
OT1 PC ADOR 
OFO SERRPC, ADCSR,O 

-ERROR S READ C/R BIT 
EMS sCAN’T READ DATA REGISTER 
OH] “ERROR AD 
OT1 > PC ADDR 

. OFO *SERRPC, ADCSR,O 

sERROR 6 ADOS INTERRUPT 

EMG -AQOS FAILED TO INTERRUPT 
OH1 ERROR A/D 
OT1 : PC  ADOR 
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249 
250 

001244 

001246 
001250 
001eSe 
001254 

001256 
001250 
O01262 
001264 

ERROR POINTER TABLE 

001476 

023146 
022571 
001526 
001476 

0e3204 

023347 
022571 
001526 

GOl 
20-SEP-76 15:53 PAGE 7 

OFO ;SERRPC, ADCSR,O 

;ERROR 7 ADOS ADDR OR GENERIC CODE 

EM? ;ADOR. OR GENERIC COOE INCORRECT ON INTR. 
OH3 ZERROR MODULE ICAR 
OTe ADDR $/8 WAS 
DFO  SERRPC, ADCSR, SGODAT, sat 

ERROR 10 RIF BIT ACTION 

EM10 sRIF DID NOT CLEAR INTR. FLAG ON ADDS 
DH1 ;ERROR A/D 
DT1 ;__PC ADDR 
DFO ;SERRPC, ADCSR 

;ERROR 11 COUNTER MODULE ADDRESSABILITY 

EM11 ;COUNTER MODULE COULD NOT READ-WRITE BUFFER 
DHY sERROR COUNTER 
DT3 C_ADDR 
DFO  SERRPC SBDAOR 

;ERROR le COUNTER MODULE “BIT EXERCISE ROUTINE 

EMe 
DHe 
OTY 
DFO 

;ERROR 13 COUNTER MODULE COUNTING 

pie ;COUNTER MODULE MISSED A COUNT 

OTY 
DFO 

;ERROR 14 COUNTER MODULE FAILED TO INTERRUPT 

emi3 ;COUNTER FAILED TO INTERRUPT 

OT3 
OFO 

;ERROR 15 COUNTER MODULE ADDR OR GENERIC CODE INCORRECT 

EM14 
OH3 
OT4 
OFO 

;ERROR 16 COUNTER DIDN’T HALT CN OVERFLOW 

EM1S 
DHe 
DT4¥ 
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344 001416 
345 001420 
246 001422 
347 001424 

358 001436 
259 001440 
260 901442 

2S ome 

ERROR POINTER TABLE 

001476 

001526 
001476 

024100 
024217 
091540 

HO1 
20-SEP-76 15:53 PAGE 8 

DFO 

;ERROR 17 RIF OION’T CLEAR INTERRUPT FLAG ON CCUNTER 

;ERROR 24 SYS INITIALIZE FAILED TO CLEAR COUNTER INTERRUPT FLAG 

EMe3 
DHY 
DT3 
DFO 

;ERROR eS COUNTER STARTED COUNTING AFTER SYSTEM INIT. 

DHS ;ERROR A/D DUAL 
OTS ; PC ADDR ADDR 
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361 o01444 

ae 

001610 

TCA-8 

001476 

001526 

000000 

MACY11 271732) 
ERROR POINTER TABLE 

097062 
007062 

000000 
007062 

000000 
001124 

000900 
001124 

001 lee 

101 
20-SEP-76 15:53 PAGE 9 

PATJOY: 

OFO 

;ERROR 27 AOOS WRITE DUAL ADDR. ERROR 

EM26 
H 
T 
FO 

;ERROR 30 SEND -RECIEVE DATA ERROR 

SAME AS ERROR 30 ONLY NO HEADER TYPEOUT 

SERRPC, ADCSR,G 
SERRPC,ADCSR, $GDDAT, SBODAT, 0 

SERRPC, SBDADR, 0 
SERRPC, SBDADR, SGDDAT, SBDDAT, 0 

SERRPC,ADCSR, SBDADR, 0 

;*#TABLE OF CONSTANTS 

20320 sTTY DELAY TIME 

;DELAY FOR 16 MILLSEC 

;DELAY FOR 3 MILLI SEC. 
DELAY TIME. 

;DELAY FOR 1 MILLI SEC, 
7ON AN 11/720 FRI X 3 FOR 11/45. 
:PATTERN MODIFIER 
PATTERN TO BE SENT TO OUTPUT MODULE 
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001704 

001704 

001704 
001710 
0017 1e 
001716 
001720 

001724 
001732 
001740 
001746 
001754 
001762 
001770 
001776 
po2004 
o0z0i0 

000000 
000000 
000000 

000002 
000207 
004737 
Oe2626 

012706 
005026 
022706 
001374 
012706 

012737 
012737 
012737 
012737 
012737 
012737 
012737 
012737 
005037 
012737 

MACY11_27(732) 

001100 

001140 

001109 

017424 
000340 
016576 
000340 
020474 
000340 
0172Se2 
000340 
001160 
002010 

B 
RROR POINTER TABLE 

2 
( 

000020 
o0002e 
000030 
000032 
000034 
000036 
o00C24 
000026 

001106 

JOl 
e0-SEP-76 15:53 PAGE 10 

1CaHOD: 

ICSLNT: 

START: 
. SBTTL 
;;CLEAR 

is INITIAL 

1000 ;STARTING ADDRESS OF ICS MODULES. 

;CLEARED ON PROGRAM START AT 200 
END ADDR OF CORE. 
:O=NOVICE MOE oe eownceTe ODE 

;O=TTY OUTPUT---L=LINE PRINTER 
7514 
7516 N

™
N
 

EXIT= 2 ; RTI_ INSTRUCTION 
RETURN=207 RTS PC INSTRUCTION 
GOSUB=4737 JSR PC, INSTRUCTION 
POPSPe=2e6e6 

-SETUP <.STRAP,.SSCOFE, .SERROR, . SPOWER> 

SETUP 
INITIALIZE THE COMMON TAGS 
THE COMMON TAGS (SCMTAG) AREA 
MOV -8SCMTAG, R6 s;FIRST LOCATION TO BE CLEARED 
CLR (R6)+ ::CLEAR MEMORY LOCATION 
CMP = ss #SWR,R& ;;DONE? 
ENE =5 sLOOP BACK IF NO 
MOV #STACK, SP CE TUp THE STACK POINTER 
LIZE A FEW VECTORS 
MOV HSSCOPE, OIOTVEC i107 VECTOR FOR SCOPE ROUTINE 
MOV e340, astoTvecee ;:CEVEL 7 
MOV BSERROR, JaEMTVEC : sENT VECTOR FOR ERROR ROUTINE 
MOV #340, aeEMTVECt+S ;: LEV 
MOV #STRAP, JHTRAPVEC’ atts VECTOR FOR TRAP CALLS 
MOV #340, JUTRAPVEC+2; teveL 
MOV #SPWRON, DHPWRVEC. ; BOHR FAILURE VECTOR 
MOV #340, JHPWRVEC+E ste VEL 
CLR STIMES STATS TAL IZE NUMBER CF ITERATIONS 
MOV #. , SLPADR 

;O=NORMAL; 1=MODS CONNECTED FOR TST 0 

s;INITIALIZE THE LOOP ADORESS FOR SCOPE 
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DZICAB.P11 INITIALIZE THE COMMON TAGS 

473 002016 SURSU 
474 s;S17E FOR B HARDWARE SWITCH REGISTER. IE NOT FOUND OR IT IS 
475 ;}EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 
476 002016 013745 OO0004 Nov -abERRVEC, CaP) ;SAVE ERROR VECTOR 
u77 OOeC22 Oler3? 092056 o00004 MOV =—-#&4S SHERRVEC a UP ERROR VECTOR 
u78 0020030 Ole737 177570 001149 MOV = #DSWAS ;SETUP FOR A HAROWARE SWICH REGISTER 
479 002036 0128737 177570 001142 MOV IObISP, DISPLAY ;;RND A HARDWARE DISPLAY REGISTER 
480 002044 0227772 177777 177066 CMP 1, OSWR :;TRY TO REFERENCE HARDWARE SWR 
u8i o0e0S2 001012 ENE 68’ ;;BRANCH IF NO TIMEOUT, TRAP OCCURRED 
4g2 55AND THE HARD! £ SHR IS NOT = -1 
483 002054 000403 BR 65S BRANCH IF NO TIMEOUT 
484 002056 912716 OU2064 64S: MOV 4865S, (SP) ::SET UP FOR TRAP RETURN 
485 O0206e 000002 RTI 
486 O02064 O1e73? 000176 OO1140 65S: MOV = s#SWREG,SWR ;;POINT TO SOFTWARE SWR 
487 O0c072 Ole737? O00174 O01142 MOV —- sDISPREG, DISPLAY 
488 002100 Oleb37 O0000s 663: MOV (SP)+,aeERRVEC ;;RESTORE ERROR VECTOR 

490 92104 012737 176543 016342 MOV #176543, SHINUM 
u91 COeli2 010737 123456 O16344 MOV #123456, $LONUM 
N32 O0eled 005037 O01654 CLR CONN 
494 ; 
435 FILL LOCATIONS “214-1000" WITH .+2, IOT 

497 
498 002124 012700 900214 FILVEC: MOV —s- #214, RO 
499 O02130 012701 cocel6 MOV = wel: RI 
$00 002134 010120 98S: MOV = RI, (RO)+ 
501 002136 012720 oOo0004 MOV = #4" (RO) 4 
Soe 02142 O22121 CMP (R1)+, (R1)+ 
503 002144 O22700 001000 CMP = #1000 RO 
504 002150 00337 BCT 98S 
50S cOe1Se 104400 TYPE ; TYPE HEADER 
B06 002154 de0s74 MHEAD 

538 - SINCE ISC-11 IS CAPABLE OF DIFFERENT CONTROL REGISTERS 
509 j#4 ASK OPERATOR FOR FILE BOX AND INTERRUPT VECTOR ADDRESS 

Sil a 
Sie 002156 012737 002164 001700 MOV. —_#10$,CTLLOC 
S13 002164 104400 02625! 10S: TYPE, MFILE ;ASK FOR FILE BOX 
514 o02170 012737 O00001 odz206 MOV’ #1, 225 
515 002176 oO0401 BR +4 
S16 o02200 000771 BR 108 
517 O0ee02 104411 INOCT 
518 002204 o0167e TMPFIL 
519 002206 900001 . 223: 
520 O02210 022737 000013 001672 CMP) #13, TMPFIL 
Sel 002216 002003 BCE == 
See O0ee20 104400 026336 TYPE, ILLEG sILLEGAL FILE BOX... RE-ASK 
S23 002224 000757 BR 105 
S24 O0e226 012737 171000 OO1702 118: MOV = #171000, ICSLMT INIT. MODULE ADDRESSES 
S25 002234 012737 171776 001614 MOV —-8171776; ICSR sINIT. ICSR 
S26 OOee42 C0S237 001672 INC  -TMPFIL 
527 o02e%6 005337 001672 19: DEC = TMPFIL ;DEC. FILE 
S28 O02eeSe 001407 BEG 18$ ;BRANCH IF FOUND 
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002254 
Ode sbe 

oce44e 
002450 

002456 

002564 

MACYLL 27(732) 
INITIALIZE THE COMMON TAGS 

162737 000010 001614 
062737 Q00040 001702 

001614 
O01616 
001676 
001676 
000004 

177260 

Oeebeb ies: 
026552 

000006 
002362 
026305 
000001 

000004 
001700 

002404 

000776 

000234 

001674 

001674 

001674 
o0c002 
001674 

091674 
001622 

3 &¥ 

062737 

Q001616 185: 

97S: 

g9$: 

238: 

026336 16S: 

001620 178: 

LOL 
20-SEP-76 15:53 PAGE le 

SUB #10, ICSR sNEXT ICSR 
aDD #40, ICSLMT NEXT GROUP OF MODULE ADDRESSES 

MOV R, ICAR i ERATE ICAR 
SUB #2. ICAR 
MOV ICSLMT, ICSHGH ;SET UPPER ADDRESS !.IMIT 
ADD #40. ICSHGH 
MOV g12$.a84 
MOV JICSR,RO 
BR 975 
POPSPe 
TYPE, | NONXST 
BR 108 
MOV #6. a84 
MOV #99S, CTLLOC 
TYPE, MVECT sASK FOR INTERRUPT VECTOR 
MOV #1, 23% 
FR +4 
BR 99$ 
INOCT 
THPVEC 

CMP #776, TMPVEC 
BLT 163 
CMP #234, TMPVEC 
BLE 17§ 
TYPE, ILLEG 
BR 99S 
MOV TMPVEC, ICSVT 
ADD #2, TMPVEC 
MOV TMPVEC, ICSVT2 

;NOT IN FLOATING AREA 

;STORE VECTOR ADDRESS 

;¥#VERIFY THAT VECTOR GIVEN IS ACTUAL VECTOR BEFORE GOING 
2 eHANY FARTHER 

002624 
oooced 
177120 
177114 
177776 
177072 

000020 
002540 
002606 
000340 
000240 
000404 

026431 
O026e4 000020 

011605 95S: 

104400 026474 

00546 
104401 
104400 
022626 

026527 

MOV 3#20, 935 sSAVE LOC. 20 
MOV #955 #20 :SET UP IOT TRAP VECTOR 
MOV #943) JICSVT >SET UP INTERRUPT ROUTINE 
MOV #340, JICSVT2 *PS PICKUP 
MOV #240; a8PS :SET PRIORITY TO 5 
NOV #404, JICSR “SET MAINT. TO INTERRUPT 

TYPE, NOINT sNO_ INTERRUPT 
MOV 935, a#20 “RESTORE LOC 20 
BR 965 *RE-ASK QUESTION 
MOV (SP) RS “INVALID VECTOR ADDRESS PRINT 
CMP =(RS3,-(RS) -SUB 4 FROM RS 
POPsPe :POP STACK 

TYPE, FILINT :PRINT WHERE VECTOR 
TYPOET RS 
MOV RS, -(SP) »:SAVE RS FOR TYPEOUT 
TYPOC -:GO TYPE--OCTAL ASCIIC(ALL DIGITS) 
TYPE, CKJMP 
POPSPe2 
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ses 002566 005077 177022 963: CLR JICSR 
586 O0eS72 013737 OOe6e4 oodd20 MOV 93$, a#20 
587 002600 00000 HALT 
588 O0c60e 000137 002362 IMP 99$ 
S89 002606 013737 O02b24 o00020 94S: MOV 93$, 0#20 s INTERRUPT OK, RESTORE 20 
590 002614 022626 POPSPe2 POP STACK 
S91 002616 005077 176772 SLR JICSR 
S92 OOebee O90401 BR +4 
533 002624 o0d000 93$: 

535 *FILL LOCATIONS "214-1000" WITH .+2, HALT 

597 , 
S98 O02626 012737 003366 001700 MOV #STARTI,CTLLOC 
599 002634 O1e700 O00214 FILHLT: MOV #214, R0 
600 002640 O12e701- CO0el6 MOV $216-R1 
601 O0C644 010120 90$: MOV R1, (RO)+ 
602 00264 Ole720 oo0000 MOV #0) (RO)+ 
603 O026S2 Oe2lel CMP (RL)+, (R1)+ 

002654 O2e700 001000 CMP #1000,R0 
60S O02660 003371 BGT 30S 
696 O0cebbe 012737 OO036S2 O00060 . NOV #KEYSRV, 2860 
607 002670 052777 OO00100 176246 BIS #100, aSTKS 
608 000676 O12737 O0e72e6 codo04 MOV #95, 384 
609 002704 005237 01656 INC LPAY 
610 002710 005777 176746 TST SLPCSR 
611 002714 1G4400 TYPE 
B12 002716 001163 SCRLF 
613 000720 104400 TYPE 
614 O0e722 OeS262 MLPAV 
615 O927e4 O00403 R 8S 
616 COe7e6 005037 001656 9S: CLR LPAV 
bl? GO2732 022626 POPSPe2 

619 
620 002734 012737 002750 O00004 8s: MOV #35, a84 -DETERMINE CORE SIZE. 
621 OOe74¥e OoSO0D CLR RO 
bo2 000744 005720 2S: TST (0)+ 
623 002746 000776 BR 2 
624 000750 005740 33: TST -(0) 
625 002752 010037 O016S0 MOV RO, CORSIZ 
626 002755 100003 BPL 4§ 
627 002760 012737 077776 OO16S0 MOV #077776, CORSIZ 
628 002766 012737 O00006 OO0004 4s: MOV #6, 084 
629 002774 013737 OO1600 091576 MOV FRI120,FR1 -SET FREQ FOR 11/20 
630 003002 012737 O00002 O00D1e MOV #RTI, able FIND OUT IF 11720 OR 11-45 
631 003010 O0026e SEV “IF 11/4S THEN DELAY ITERATIONS 
632 003012 O74101 OR “1,%1 *MUST BE INCREASED. 
633 003014 102427 ANS S$ 
634 003016 063737 001600 001576 ADD FR1120,FR1 sFLOW FELL THUR TO HERE - 
635 003024 063737 001600 001576 ADD FR1120' FRI -IT MUST BE AN 1174S OR EQUIV. 
636 003032 013746 O00004 MOV aed, -(SP) -SAVE LOC 4 
637 007036 013746 000006 MOV 386, -(SP) *SAVE LOC 6 
638 003042 612737 003062 CO0004 MOV 499$, 384 “SETUP FOR TRAP 
639 OO030SO 005737 177760 TST 38177760 “CHECK IF 11/70 
640 003054 006337 001576 ASL FRI ; 311/70, DOUBLE 
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003060 

003264 

003270 

003354 
003360 

g03386 
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000401 
998: 

000006 

o0001e S$: 
001564 

001562 
001564 
001562 
001560 

00:560 
001556 
001560 
001556 
001552 

001552 
001552 
001550 

001550 
001550 
0o1ss4 

006137 , 
005037 

012737 001566 
005037 
005737 
001406 
013737 

001564 
001604 
O0i646 

001180 001666 
001152 001670 
013104 es Y 
001646 

005020 1S: 
0132Se 

001574 
001$7e 
001570 
001564 

001100 

013737 001566 

012706 
005077 
005037 
005037 
013737 
00$737 
001411 
012737 
0CS037 
104400 
021767 

013042 ? 
001646 

O202S4 
000036 

000034 

STARTI: 

NO1. 
20-SEP-76 15:53 PAGE 14 

BR +4 
Popspe 
MOV (SP)+, 386 
MOV (SP)+,a84 
CLR dele 
MOV FR1,FR3 
ROL FR3 
MOV FR3,FRS 
GOD FR1,FR3 
ADD FR3,FRS 
MOV FRS.FRI6 
ROL FRI6 
ADD FRS FRI6 
MOV FRI6, FRED 
ADD FR1,FRIG 
ADD ERS FROG 
MOV FRO, FRSO 
ROL RSO 
ADD FRS,FRSO 
ADD FRS|FRSO 
MOV FRSO.FRI10 
ROL FRi10 
ADD FRS,FRI10 
ADD FRS:FRI10 
MOV FRO, FRYO 
ROL FRO 
CLR ERPERT 

MOV #FR3, FREQ 
CLR PATRN 
TST ST200 
BEQ 75 
MOV $TPS, TPCSR 
MOV STPB: TPOBR 
MOV #INADR, RO 
CLR SI 200 
CLR (O)+ 
CMP RO, OUTS 
BNE 1$ 
CLR FREQ3 
CLR FREQe 
CLR FREQI 
MOV FR3, FREQ 

MOV #1100, SP 
CLR JICSR 
CLR PASS 
CLR LINEPR 
MOV EREG RTEMP 
TST sT200 
BEQ 3$ 
MOV aSTYPE, 2834 
CLR 2836 
TYPE 
MSTERR 

SKIP 
RESTORE STACK 
sRESTCRE LOC 6 
sRESTORE LOC 4 
SRESTORE LOC 1 ie. 
NOW WE MUST SET ThE REST OF 
OF THE DELAY TIMES UP. 

;CLEAR ADDR ARER 
s INDICATE START AT LOC 200. 

;HAS PROG. BEEN EVER STARTED 
SAT ADDR. 200? IF SO CONTINUE. 
SET UP TO PRINT. 
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3562 
? 003564 

INITIALT 

C10706 

017737 
042737 
122737 
001401 
OCdC02 
000137 
cO0009 

903630 

903630 

OCrele 

17279 
177600 
000003 

00336 

00.15: 

rerrgs 

903534 
903536 

90c0c7 

013042 

0139042 
013042 
175324 

003704 
003704 
003704 

995: 

i§: 

4§: 

TSTNG: 
TSTVCST: 

KEYSRV: 

1§: 
es: 

JMP 
Hoy 

BOe2 
20-SEP-"6 16:53 PAGE 1S 
eS 

STAR® -PROGRAM MUST BE STARTED AT ADCS. 200 
FR1i0. FREQ s-: SET CELAY FOR TTY SETTLE TIME. 

TPCSR, $TPS 
TPOBR. $TPS 

;CAUSE A DELAY. 
sISSUE SYSTEM INITIALIZE. 
;TTY SEYTLE DOWN TIME. 

#340 ,PS . 
;TYPE “TEST NO.?” 

aTSTNO, 1$ 
1$ee 

;GET TEST NUMBER 

TaTNo, a7. ;LEGAL NUMBER” 

:NO-TYPE “NO SUCH TEST™ 

START1 
TSTNO, RTEMP 
RTEMP 
eTS"LST, RTEMP 
aRTEMP RTEME 
BICC, aS TKS “ENABLE TTY TO INTERRUPT. 

ORTEMP :GOTC TEST 

TEST NUMBER 
SINPUT AND OUTPUT MCDULE EXERCISER 
SINPUT OR OUTPUT MODULE SIMSLE EXER. 
SDAC CALIBRATION TEST 
:DAC INTERACTION TEST 
:COUNTER MODULE TEST 
:A/D LOGIC TEST 
:A’D CALIBRATION TEST 
savD REPEATIBILITY TEST 

3% 

:#KEYBOARD INTERRUPT HANDLER 
°% 

ISTKB, 2S 
#177600, 2 
43,28 

START1 



MAINDE C= 11-02TCR= B 
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esrig 

acyl 
INITIALISE THE 

aBae4 

091160 
001634 

CO1636 
O31649 
001642 

004032 

013104 
000004 
177776 
0132Se 
013144 

001604 
013204 

001654 

013252 
001604 
Oi33le 

001604 

G01e3¢ 

MMON 

TSTO: 

1§: 

es: 

091106 TOCUTR: 

175540 

TOOUT: 
1$: 

TOIN: 

3$: 

001610 2: 

L ec(73e)_ 20-SEP-76 15:53 PAGE 16 
co TAGS 

C0e 

3% 

:#TEST Q INPUT AND OUTPUT MODULE EXERCISER 

me ;*YPE HEADER. 

INAR ;GET INPUT MODULE AOCRS. 
QUTAR :GET CUTPUT MODULE ADDRS. 
FATAR :GET PATTERN (OR USE DEFALT:. 
DELAR :GET DELAY TIME (OR USE DEFALT). 
CLR SPASS 
CLR HEADER 

: INITIAL SETUP. 
MOV ATOINT, DICSVT_ SET UP FOR ICS INTERRUPTS. 
MOV aTCPINT aTPVCT ;5ET UP FOR TTY INTERRUPTS. 
MOV 834%O, aIUSVT2 SET CPU PRIORITY TO 6 ON ICS INTR. 
MOV #200, aTPVCT2 SET CPU PRIORITY TO 4 ON TTY _INTR. 
SLR TP9Sy :SET NO TTY OUTPUT IN PROGRESS 
MOV HOTS, RO “CLEAR TEMP STORAGE AREA OF INPUT 
CLR (O)+ “MODULE DATA CHANGE. 
CMP RO, sQUTSE 
BNE 1§ 
TST CONNT 

es BNE 
TYRE TYPE HEADER. 

CLR TOADR CLEAR TYPE QUT CONSTANTS. 
CLR TODAT 

C TOGEN 

TAKE CARE OF OUTPUT ADDRS. 
DELAY . 
MOV sTOOUTR, SLPADR 
DELAY2 
MOV SINADR, RE 
BIS 84, aI1CSR ALLOW ICS TO INTR. 
CLR ps’ sLET CPU ALLOW INTRS. 
MOV #0UTS, RY 
MOV SOUTABR, RO GET QUTPUT MODULE LIST. 
MOV (0+, R1° :GET FIRST ADDR 
BEQ TOIN’ IF N ADDR. EXIT. 
MOV PATRN, <1) ; SEND PATTERN TO OUTPUT MODULE. 
CMP RQ. #CATADR 
BNE 

; TAKE CARE OF INPUT ADORS. 
TST CONNT ;MODULES CONNECTED? 
BEQ es IF NOT NORMAL CONTINUE. 
MOV sOUTS,R1 IF SO COS AREA = CURRENT PATTERN. 
MOV PATRN:(1)+ 
CMP Rl. , BOUTSE 

MOV PATRN, PATJOY 
DELAY ;CELAY TIME 

TST TPBSY 
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O13144 

004836 

0016S4 

001632 

o016i0 
001126 
001624 

Rta
 

et
 

823 

001224 

004636 

001634 
004636 

177776 

004166 

174612 

c20000 

001632 

174572 

174570 

OS0!00 74556 

DOe 
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1S: MOV (2).RI sPICK UP FIRST ADOR. 
BNE +6 
IMP TOLOe 
CMP (1). (4) -DATA CHANGED? 
BNE TOINE -7F YES TAKE CARE OF IT 

TOINI=s. 
TST (2)+ 
TST (4)+ :UPDATE COD POINTER 
np Re. HOUTAOR “DONE ALL INPUT MODULES? 

IMP TOLOP 

TOIN2: TST CONNT 
BEQ 1§ 

2s: TST TPESY 
BNE 25 
MOV DADR 
MOV Aa aee $GOOAT 
MOV (1). SBODAT 
TST HEADER 
BEQ 3S 
ERROR 33] 
MP TOLOP 

38: ERROR 30 
INC HEADER 
JMP TOLOP 

18: TST TPBSY 
BNE 1$ 
MOV 40 PS 
MOV R1. TOADR -GET ADDR. OF INPUT MODULE 
MOV (33. TODAT -GET CHANGE DATA 
CLR TOGEN .1NO_GEN CODE (NO INTERRUPT) 
INC TPBSY “SET TTy BUSY. 
MCV (1),0) “RECORD NEW Oh 
FOCTA és FORM INFO INTO AN ASCIZ MESSAG. 

MOV #TOIN!,-(6) 

TOPINT: TSTB  aSTPS :PRINTER BUSY? 
BPL TOPINT 
BIT #020000,3SWR =: INHIBIT TYPEOUT? 
BEQ 3$ =NO CONTINUE. 
CLR TPBSY YES-STOP TYPEQUT 

35 EXIT 

MOVB  (3)+, STPB °SE%D CHAR. 
BEQ 1$ ; :IF END GO TO END 
BIS #100, a$TPS : MAKE ot TTY CAN INTR. 
EXIT EXIT 

13: CLR aSTPS -TTY SETTLE DOWN TIME 
CLR TPBSY CLEAR BUSY 

EXIT 
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175204 

reat 
001612 
0017 
0163 

000904 
177776 

000300 
000005 
17Slle 
004630 
175116 
004632 
001654 

001642 
177780 
004634 
013104 
001636 

013144 

013106 
013252 
001640 
004634 

001632 

001632 

004022 

004630 

004630 
004630 
00463e 

175136 

177776 
175114 
001642 
001636 

001640 

001642 
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dICAR, 6S 
6$ 
#177001 ,6$ 
ICSMOD, 6$ 

TOGEN 
#177760, TOGEN 
RO,SAVO'-SAVE RO 
#INADR. RO 
(03+, TOADR 
3$ 
RO, sOUTADR 
4§ 
2s 
SINADR+2, RO 
#0UTS,RO 
TODAT, (0) 
SAVO,RO ;RESTORE 

TPBSY 
TOPINT 

TPBSY 
TOLOP 

TOOUTR 

3% 

pHICS INTERRUPT SERVICE ROUTINE 

;GET ADDR. OF INTRING MOD. 
;FORM REAL ADDR. 

sFETCH DATA. 
:TYPEOUY PENDING? 
IF NOT CONTINUE. 
STOP ICS FROM INTR. 
ALLOW INTERRUPTS FROM TTY. 
:LOOP. 
LOCK OUT_INTR.S 
SRE-ENABLE INTRS.AND SET RIF. 
GET GENERIC CODE 

;RIGHT JUSTIFY GEN CODE. 

;FINO OFFSET OF INPUT MODULE 
ITHAT INTERRUPTED. 
;1F NOT ENTERED INPUT MODULE THAT 
;THAN ADOR WILL NOT BE_IN TABLE 
;IN_ THAT CASE DON’T WORRY ABOUT IT. 
:SUB TO GET OFFSET. 
;ADD STORAGE OF COS TO RECORD 
NEW DATA FOR THAT MODULE. 

;NO-FORM ASCIZ STRING. 
sSeT OUTPUT BUSY 
;START OUTPUT 

o& 
S*ROUTINE TC CONVERT 3 OCTAL NUMBERS TO AN ASCIZ STRING 
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026604 
001636 
0047Se 
001649 
0047S2 
001642 

0047S2 
000001 
000001 
000001 

026692 

000260 
004746 

004750 
004750 
004? 

177770 

004746 

004746 

004746 

004750 

004750 

004750 
004750 

004750 

004750 
0047S0 

004750 

004759 
004750 

004750 

004750 

FOe 
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ROCTA 

1§: 

PACKI: 
PACKe: 

PACK: 

3% CALL= FOCTA 

SOUTBFR3 
TOADR, PACK! 
pc pack 
TODAT. PACK 
pC patk 
TOGEN, PACK 

PC, PACK 
al,(3)+ - 
#1,(3)¢ 
#1,(3)¢ 
(35+ 
(3)+ 
sOUTBF1,R3 

#260, PACK2 
PACK! ° 
46 
PACK2 
PACKe, (3)+ 
PACKI 
PACK! , PACK2 
PACKe 
PACK 
PACKe 
PACKS 
#177770, PACK2 
#260, PACK2 
PACK2, (3)+ 
PACK, PACK2 
PACKe 
#177770, PACK2 
8260, Patke 
PACK, (314 
) 
PACK! , PACKe 
PACK2 

PACKe 
8177770, PACK2 
#260, Patke 
PACK2, (3)+ 
PACK1, PACK2 
PACK? 
PACKe 
PACKe 
8177770, PACKe 

;SET UP BUFFER 

;PACK ADDR. 

;PACK DATA 

;PRCK_GEN CODE (IF ANY) 
;FILLER CHARACTERS. 

;STRING TERMINATOR. 

;RESET POINTER 
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000260 
] 

000249 
000240 

003366 

173650 
901652 

014754 
173622 

173620 

173610 
173602 
000240 
013042 

01304e 

003366 
013042 

000117 

090111 

024373 
021402 

005432 
001142 

090001 

004750 

004746 
OO4746 

17361e 

000015 

o00co3 

014754 

014754 

014754 

173452 

GOe 
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Bis #260, PACK2 
MOVB = PACK2., (3) + 
BIC #177770, PACKL 
BIS #260, PACK! 
MOVE ~—- PacKIL, (3)4 
MOVB #240, (34 
MOVE #040, (3) 4 
RTS ¢ 

IMP START! EXIT 

;# 

sATEST L INPUT OR OUTPUT MODULE EXERCISER 

TSTl: TYPE :TYPE HEADER. 

CLR aSTKS sDON’T ALLOW TTY INTERRUPTS 
S$: TST EXPERT sEXPERT MODE? 

TYPE ASK “INPUT OR OUTPUT MODULE?” 
MI00 
TYPE 
MQ 
CLR CHAR 

1S: ISTe aS TKS sWAIT FOR RESPONSE 

2S: iste gsTPs sPRINTER BUSY? 

MOVE #§aSTKB, aSTPB “ECHO CHARACTER. 
MOV8 = 9STKB; RTEMP 
BICB #240. RTEMP 
CMPB sRTEMP, #15 
BEQ 4§ 
CMPB  =- RTEMP, #3 sWAS tC TYPED? 
BNE .+6 
JMP START -IF SO GOTO MONITR. 
MOVB RTEMP,CHAR 
BR 1S 

4§; TYPE 
SCRLF 
CMPH "0 CHAR  ;DID HE TYPE “0”? 
BEQ tsTio -IF SO-GOTO OUTPUT ROUTINE 
CMPB 3 i#?I, = CHAR ~—s DID HE TYPE “I™? 
BNE S$ IF NOT RETYPE QUESTION 

s#ROUTINE TO HANDLE INPUTTING FROM INPUT MODULE TO DISPLAY 

INAR “GET INSUT MODULE ADDR. 
TYPE,  MSWO 
TYPE, MWK 

33: MOV QINADR, RO “GET DATA FROM INPUT MODULE 
MOV RO, DISPLAY :PUT IN DISPLAY REGISTER IF 11°45. 
INITR *RESET TO DISPLAY. 
BIT #1, aSWR  : IF BITL SET THEN SOTO MONITR. 
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1033 OCSY6& 001767 BEQ 3$ *NOT SET-THEN LOOP. 
1034 005470 000137 003366 IMP START] 

193 s#ROUTINE TO HANDLE OUTPUTTING FROM SWITCH REGISTER TO SUTPUT MODULE 

1038 oOSY74 104413 TST10: OUTAR “GET OUTPUT MODULE ADDR. 
1039 00547 104415 NELAR “GET DELAY TIME (DEFALUT=3MS). 
1040 oO0SS00 095037 177776 CLR Ps 
1941 005504 104400 21402 TYPE, MWK 
1042 60551C Ole7v7?7 000100 173426 MOV #100, a$TKS sALLOW TTY INTERRUPTS 
1043 005516 017777 173416 O9S420 1S: MOV JSWR; JOUTADR SEND DATA FRO THE SWR TO OUTPUT MOD. 
1044 OOSS24 104417 DELAY 
1o4s o0SS25 000773 BR 18 
1046 
1047 .# 
1048 *#TEST 2 DAC CALIBRATION ROUTINE 

1oee * 
1051 005530 104400 TST2: TYPE ; TYPE HEADER. 
1oSe2 o0SS32 024777 MHT> 
1053 o0SS34 104421 IDAC s INPUT DAC ADDR. 
1054 005536 005737 013244 TST DACADR “ANY DACS PRESENT 
10S o0sS42 o01005 BNE 4§ 
1056 OOSS44 104400 TYPE sMESSAGE “NO DAC ADDR. IN BUFFER. 
1057 005548 021034 MNDA 
1058 O055S0 000137 005530 IMP TsT2 
1053 oo5s54 oc0000 23: 0 
1060 oOSSS& 1904400 o21402 4g: TYPE, 
1061 005562 017737 173352 oOsssY 15: MOV OOH 23 -GET VALUE OF SWR 
1062 005570 042737 140017 O95554 BIC #140017, 2g 
1063 005576 013777 OOSSSY OOS44O0 35: MOV "QOACADR ;SEND VALUE. 
1064 O05604 062737 o40000 OcSSSY ADD e300, 2 -SET FOR NEXT CH. 
1065 005612 103371 Bcc -DONE ALL CHS? 
1066 COS614 009762 BR 3 

1068 005616 000137 003366 IMP START] 

1070 
1071 S STEST 3 DAC INTERACTION TEST 
107e ; HOUTPUTS RAMP T9 4 CHANNELS OF DAC THAT ARE “OUT OF PHASE” 

1674 i 
1075 ooSbe2 104400 TST3: TYPE -TYPE HEADER. 
1078 OO0Sbe4 O2S5034 MHT3 
1077 005626 104421 IDAC :GET DAC ADDRESS 
1078 O0S630 005737 013244 TST DACADR -DAC PRESENT? 
1079 005634 001004 BNE 1S 
1080 005636 104400 TYPE sNO-MESSAGE “NO DAC ADDR. IN SUFFER™ 
1081 605640 021034 MNDA 
1082 005642 000137 onstee IMP TST3 
1083 005646 ooso00 1S: CLR RO 
1084 005650 104400 o21402 TYPE, 
1085S OOS&54 O100°~ 005364 23: MOV RO ,aoacAR “SEND WORD TO DAC 
1086 OOS660 062700 000020 ADD te 2b, 
1087 005654 000773 BR 
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COMMON TAGS 

TST4: 

TST4L1: 

TSTYL: 

1$: 

es: 

TSTYA: 

TSTYAL: 

TST4B: 

JMP START 

3% 

-¥TEST 4 COUNTER MODULE 
-¥TEST 1 TO 16 MODULES 

TYPE 
MHT4 
CNTAR 
MOV FRYO, FREQ 
TYPE, MWK 

MOV #CNTADR, RO 
MOV RO, PACK! 
TST (03 
BNE TSTYL 
TYPE MNAE 
JMP tSTY 

MOV PACK! RO 
CMP RO, sDACADR 
BNE 2 
INC §PASS 
TYPE 
MEND 
BR TST4L1 
MOV (0)+, $BDADR 
BEQ 1$ 
MOV RO, PACK1 

;# 

s#TEST THAT THE COUNTER 

MOV #TST4A, SLPADR 
MOV #77777, JSBDADR 
MOV aJSBOACR, SBODAT 
BNE TSTYAL 

ERROR 11 
SCOPE 

MOV #1, RTEMP 
MOV #16, STIMES 
MOV #1$. SLPADR 
MOV RTEMP. SGODAT 
MOV SGODAT, JSBDADR 
MOV JSBDADR. SBDDAT 
CMP S$GODAT , $SBDDAT 
BEQ 23 

TEST 

: TYPE HEADER. 

:GET COUNTER MODULE ADDRS. 

sGET LIST OF MODULES 
;ANY ADDRS. ENTERED? 
;"NO ADDRS ENTERED”. 

;DONE ALL COUNTERS? 

;GET ADDR. OF COUNTER MODULE. 
;NOTE: ZERO IF NO ADDR. ENTERED. 

MODULE UNDER TEST CAN BE ADDRESSED 

;SET FOR SCOPE, ITERATIONS. 
;SEND PATTERN. 
;GET IT BACK 
;IF NON-ZERO - WE GOT SOMETHING BACK. 

;COULD NOT MAKE ANY DATA XFER 

;* 
pRTEST THAT COUNTER MODULE BITS OO THRU 1S CAN BE SET AND CLEARED 

sSET "GOOD DATA” 

sSET FOR ITERATIONS 

sSEND PATTERN TO COUNTER MODULE. 
'GET IT BACK. 
'DATA SENT=DATA RECEIVED? 
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1145 006100 104012 ERROR le ;NO - REPORT ERROR 
1146 O0S$id2 ooo4le BR 3$ * LOOP 

1148 006104 043777 O0112e% 173010 28: BIC $GDDAT,3SBDADR ;TRY CLEARING BIT. 
1149 OO6112 017737 173004 001126 MOV JSBDADR,SBDDAT DID IT CLEAR? 
1159 006120 001403 BEQ 3$ :YES-LOOP. 
1151 OO6le2 005037 001124 CLR $GDDAT 
1158 006126 104012 ERROR le 

1154 006130 900004 38: SCOPE 
1155 006132 006137 013042 ROL RTEMP -SET TO NEXT BIT. 
1156 006136 133340 Bcc 1S ‘CONTINUE TESTING ZF ALL BITS NOT DONE. 

1158 ;* 
1159 :¥TEST THAT THE COUNTER MODULE CAN COUNT THRU 
1160 REACH STATE 

ties ; 
1163 006140 012737 007014 Oi3042 ‘TSTYC: MOV #CNTPAT.RTEMP ;GET ADDR. OF PATTERNS 
1164 OO6148 012737 O00010 OO1160 1S: MOV 810, STIMES 
1165 096154 (10737 906146 001106 MOV #15) SLPADR 

1167 OO6162 017777 OO46S4 172732 MOV JRTEMP,aSBDADR ;SEND PATTERN. 
1168 006170 O0S037 013044 CLR RTEMP1 
1186S 008174 017737 OO4e42 001124 MOV JRTEMP, SGDDAT 
1170 OO06202 005237 001124 INC $GDDAT 
1171 008208 005237 013044 4§; INC RTEMP1 sWATCH TO SEE IF COUNTER COUNTS. 
1172 ONbel2 091413 BEQ o$ :IF NO CCUNT BY OVERFLOW-ERROR! 
1173 006014 017737 172702 001126 MOV JSBDADR, SBDDAT 
1174 OOb222 027737 OO4614 OO1le6 CMP JRTEMP, $BDDAT 
1175 096230 001766 BEQ 4 
1176 OO6e22 023737 001124 001126 CMP $GDDAT, SBDDAT 
1177 006240 OO1401 BEQ 23 

1179 oO6e42 104013 cs: ERROR 13 
1180 006244 OO0004 25: SCOPE 
1181 O0624%6 062737 ocOo002 013042 ADD #2, RTEMP 
1182 006254 023727 013042 007060 CMP RTEMP, SCNTPAE 
1183 O06262 002731 BLT 1$ 

He : 
1186 sATEST TO SEE IF COUNTER INITIALIZES PROPES_’ -PART 1 

1188 , 
1183 006264 012737 OO0010 091160 TSTYD: MOV #10,STIMES 
1190 O06e72 Ole737 O06e72 OO1106 15: MOV #1$.SLPADR 
1191 006300 005077 172616 CLR aSBHAOR 
1192 006304 1044e4 INITR 
1153 006306 104417 DELAY 
1194 006310 O0S037 O01124 CLR $GDDAT 
1195 006314 017737 172602 001126 MOV JSBDADR, SBDDAT 
1136 00632¢ 001401 BE 2s 

1198 006324 104025 ERROR 2S 

1200 906326 o00004 2S: SCOPE 
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1201 
120e 3% 
1203 S#TEST THAT THE COUNTER INITIALIZES PROPERLY PART 2 

3% 
1 
1508 006330 012737 200010 001160 TSTYE: MOV #10, STIMES :SET ITERATION COUNT 
1207 006336 010737 (76350 001106 MOV - #18 SLPADR ;SET LOOP ADDRESS. 
1208 006344 095037 991104 CLR  _ $GDAT 
1209 O06350 Ole7*7 177777 172544 18: MOV  —s#177777, 2SBDADR ;SET THE COUNTER. 
1210 906356 900240 NOP 
1211 006360 104424 INITR ;SYSTEM INITIALIZE. 
lele 006362 917737 172534 001126 MOV  @SBOADR,SBDDAT ;READ COUNTER. 
1213 006370 O01401 BEQ aS 
11s 06372 194020 ERROR 20 
1317 906374 000904 2: SCOPE 
1218 
1219 
1220 LETEST THAT THE COUNTER HAS NO 
1221 ;#INTERRUPTS POSTED ON THE BUS NOR ANY GENERIC CODE 
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1222 , 
1e23 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1031 
1232 

Ee i 
1235 006376 105777 173212 TST4F: STB  aICSR ANY INTERRUPTS. POSTED? 
1238 006402 100001 BPL 1$ 

1238 OO64O4 104021 ERROR 21 s ILLEGAL INTERRUPT ON FCS: BUS 

1240 006406 oc0co4 1S: SCOPE 

le¥2 006410 012777 O06436 173202 MOV #25, JICSVT :SET FOR INT ERR 
1e43 006416 O10777 OOO404 173170 MOV #404, JICSR >SET MAINT + NT PENABLE 
1244 006424 005037 177776 CLR PS 
igus 006430 oc0e40 NOP 

1047 006432 104022 ERROR 22 sFATAL ERROR - ICS DID NOT INTERRUPT 
1248 006434 o00424 8R 38 

1250 sICS INTERRUPTS TO HERE 

1252 006436 017737 173154 001126 2: MOV JICAR,SBDDAT  § ;READ_ICAR. 
1253 OO6444 022626 POPSP2 “READJUST STACK 
1254 O06446 Ole777 O00001 173140 MOV #1, dICSR 
125S O064S4 005037 001124 CLR SGODAT 
1256 006460 005777 172436 TST JSBDADR 
1257 ON6464 005037 177776 CLR PS 
1eS58 OO647G 042737 O00360 001126 BIC #360, SBDDAT s IGNORE FILE BOX ADDR. 
1259 006476 005737 001126 TST SBDDAT *NO OTHER ADDR. OR GEN BITS 
126d oo06S02 o0140! BEQ 3$ *SHOULD SHOW UP 

lebe 006504 104023 ERROR 23 

1264 006596 oOOCO04 33: SCOPE 

iSee 
1267 i STEST THAT THE COUNTER MODULE WILL INTERRUPT CN OVERFLOW. 
1268 :#ON INTERRUPT CHECK ADDR AND GENERIC CODE, HALT ON OVERFLOW. 
1268 j HCHECK RIF EFFECT ON MODULE 

1271 * 
le72 006510 012777 006576 173102 TSTYG: MOV #TSTHGI DICSVT ;SET UP FOR ICS INTERRUPT. 
1273 OO6516 012777 OO0034O0 173076 MOV #340, a1¢SVT2 | PRIORITY 7 ON INTERRUPT. 
1g? 006524 012737 006532 O01106 MOV 8TST4GL,SLPAOR ;SET FOR ITERATIONS. 

1276 006532 012737 O00340 177776 TSTHGL: MOV #340, PS :DON’T ALLOW INTERRUPTS. 
le77 000540 012777 O00004 173046 MOV #4, dICSR ENABLE ICS TO INTERRI'@T WHEN READY. 
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TSTYGI: 

TSTYGE: 

TST4YH: 
1§: 

MOV #177777, d$BDADR ; Belay HO A. TO ALL ONES. 
DELAY 40 MS 
CR PS “ALLOW INTERRUPTS. 

CLR dICSR 
ERROR 14 ;REPORT ERROR - COUNTER MOL'JLE DIDN’T INTR. 

BR TST4GE ;LOOP. 

;*RECEIVE ICS INTERRUPT HERE 

MOV #1100,SP ;RESET THE STACK POINTER. 
MOV SICAR:SBDDAT GET ADDR & GENERIC CODE. 
MOV SEDADR, $GDDAT :GET REAL ADDR. 
ROR SCDDAT FORM ADDR. AS IT WOULD LOOK IN 
BICB 8-1, SGDDAT+1  3ICAR. 
CLR dICSR 

PS 
BIS #003400,SGODAT ;ADD GENERIC CODE. 
CMP SGDDAT,$B8DDAT  ;CHECK ADDR. + GEN. CODE. 
BEQ 1$ 

ERROR 15 ;ADDR OR GENERIC CODE INCORRECT. 

BR TSTYGE ;LOOP. 

OELAY ;DELAY 40 MS. 
CLR $GODAT 
MOV ASBDADR, SBDDAT 
BEQ es 

ERROR 16 ;COUNTER MQDULE DIDN’T HALT ON OVERFLOW. 
BR TSTYGE ;LOOP. 

BIS #1, 2ICSR 
TST ISCDABR 

;SET RIF BIT IN ICS-11. 
S INITIATE RIF ON COUNTER MODULE. 

NOP 
TSTB dICSR ANY INTR. PENDING ON Its BUS? 
BPL TSTYGE :NO-THEN LOOP. 

ERROR 17 ;RIF DIDN’T CLEAR INTERRUPT FLAG 
I 
MOV #1, dICSR 
TST JSBDADR 

;% 

;*TEST TO SEE IF RESET CLEARS INTERRUPT FLAG ON COUNTER 

MOV #10,STIMES 
MOV #-1, JSBOADR ;START COUNTER COUNTING 
MOV #15, SLPADR 
DELAY ;OELAY FOR INTR. 
INITR SYSTEM INITIALIZE 
TSTB dICSR INTERRUPT POSTED? 
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ise 007002 100001 BPL es 

1336 007004 104024 ERROR 24 ;INIT FAILED TO CLEAR INTR. FLAG 
1332 8 7006 Mea es: SCOPE 
1338 7010 «000137 005736 M TSTYL 

1340 007014 000000 CNTPAT: O ;PATTERNS USED BY TSTYC TO 
1341 007016 000001 1 : DETERMINE IF_ COUNTER MOQULE 
134 O702eQ9 00000 3 CAN COUNT THRU EACH STATE. 
134 O70ee 90000 
1344 007024 000017 17 
1345 007026 900037 37 
1348 007030 000077 77 
1347 007032 000177 177 
4348 007034 000377 377 
1349 007036 000777 777 
1380 007040 6001777 1777 
1351 007042 003777 3777 
13S2 007044 007777 7777 
1353 00704% 017777 17777 
1384 0070S0 037777 37777 
1385 0070Se 077777 77777 
1356 007054 177777 177777 
1357 007056 100000 100000 
1358 007060 o90000 CNTPRE: 0 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 3% . 
1367 ;#TEST S A/D LOGIC TEST 

1363 i 
1370 00706e odgc000 ADCSR: OQ ;ADOR OF ACOS UNDER TEST 
1371 007064 104400 TSTS: TYP TYPE HEADER. 
1372 007066 025132 MHT 
1373 097070 104423 ADAR ;GET ADOS ADDR. 
1374 007072 Ole746 007700 ADLOGL: “MOV BADLOGE , ~ (6) 
137° 007076 104400 02140e TYPE, MWK 

1377 007102 013737 O13246 O07062 ADLOG: MOV ADADR, AOCSR ;#GET AO0S’S ADOR. 
1378 007110 052777 000100 172026 BIS #100, STKS 
1373 007116 005037 177776 CLR PS 
1380 O07122 012737 007142 001106 MOV #1, SLPADR 
1381 007120 012703 007714 MOV #ADPATP,R3 ;#GET PATTERN POINTERS. 
1382 007134 012737 077770 001124 MOV #077770.SGDDAT ;#DATA TO BE SENT 
1383 007142 013777 OO1124 177712 18: MOV SGDDAT,JADCSR  ;#SEND DATA F BE SENT 
1384 007150 O17737 177706 OQO01126 MOV DADCSR;SBDDAT  ;#GET DATA BAC 
133 007156 001001 BNE es .¥IF DATA PRESENT GO AHEAD 

1387 007160 104001 ERROR 1 ;#ERROR “COULD NOT SEND “RECEIVE DATA” 
388 ;¥FROM ACOS 

1389 007162 COO004 es: SCOPE 
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012777 009340 
012777 OG7424 
612777 900094 
012777 C4000 

001124 
002106 
177606 
001126 
OC1126 

001586 

177532 
177524 

172250 
172240 
17ee26 
177466 

Shag Eades berSEP-78 
‘ COMMON RG 

ACL Jee: 

AGLOGS: 
1§: 

ADLOSA: 

1§: 
ADLOG4: 

ROLOGS: 

1S: 

ADLOGE: 

BO3 
15:53 PRGE 28 

2@BASIS “BIT SANG” OF ADDS 

Moy 25, $GDDAT 1 PATTERN TO BE SENT. 
MON $GOHAT, SADCSR ae NO PAT TERN fork ROCSR. 
MCV DAOCSR:$9CHAT : GET TO 
cmp $500". SBODAT =: «DATA SEO DATE RECIEVEG? 
SES 2s :@IF SO-CONTINUE 

ERQIR 2 ;#REPORT ERROR: “CSP READ whl"E ERRCR™ 

SCOPE 5 #L OOP 

aoc 82,83 s#UPOATE PATTERN POINTERS 
CMP R3° sAOPATE #50NE ALL PATTERNS? 
BLE AoLOG2 :#IF NCT-CONTINUE NEXT PATTERN. 

s4Wiia CCNVERTING SET AND THEN CLEAR? 

vey #104000 $SDOAT ;#SET CONVERT,READ CSR 
MOV $, SLPAOR 
MOV sepbat SAQCSR ; SEND TO _ADCSR 

;#GET AQOS CSR 
CMP SGDDAT;SBODAT ;#DIC CONVERT BIT SET? 
BEO ADLO3A 
ERROR 3 s#ERROR: “CONVERT BIT FAILED TO SET” 
BR ADLOGY 

ON Oy FR1I6, FREO 3eSET 70 DELAY 16 MILLISEC. 

ST sADSSR :#DID CONVERT BIT CLEAR? 
BPL L$ee2 

ERROR 4 s#ERROR “CONVERT BIT FAILED TO CLEAR” 

s#LO0OP. 
aNEXT TEST. 

INITR :#ISSLE SYSTEM INITIALIZE 
SCOPE 

:#CAN WE READ THE OBR WITH CSR BIT’/CLEAR (READ BIT:. 

MOV 852770, dR0CSR ;#LOAD CSR WITH ALL au READ CR BiT 
CMP 852770, eADCSR :#01D WE READ THE 
BNE 1§ ;#IF NOT NO ERROR. 

ERROR 5 ;#REPORT ERROR “CANNOT READ ACS DATA 
T@REGISTER WITH READ BIT CLEARED.” 

SCOPE 

s#WILL CONVERT DONE CAUSE INTERRUPT? 

MOV 8340, aICSvTe2 
MOV wADL OG? QISSVT :eSET VECTOR FOR INTER. 
MOV Ics -@ALLOW ICS TO INT 
MOV ONO, DADCSR :#SET ACCS TO CONVERT. 

» 

, 
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CO3 . 

ERIG.FREQ . — ; “ALLOW UP TO 16 MILLI SEC FOR NTO. 

& s*#REPORT ERROR “ACOS FAILED TO-INTER. AT 
aIcsR . 

ADLOGS 

INTR. ADDR. IN ICAR+GENERIC CODE 

-#A00S INTR TO HERE RESET SP. 
BICAR,SBDDAT :#GET ADDR. AND GEN CODE 
ADCSR’SGDOAT =; xFORM GOOD ALOR. 
#177000, $GDDAT 

#003400, S$GDDAT ;#ADD GENERIC CODE 
SBDDAT, $GGOAT :#I1S5 ADDR + GENERIC CODE OK? 
ADLOGS": ‘ 

? ;#REPORT ERROR “ADOS ADOR. OR GENERIC 

:#CODE INCORRECT. 
ADLSL 

TC SEE IF RIF CLEARS INTR FLAG ON ADCS 

81 aIcSR :#SET RIF BIT. 
3ABCER :#PUT IT TO WORK ON ADDS. 
81S, JICSVT -#SET INTERRUPT VECTORS. 
pS :#ALLOW INTERRUPTS 

ADLOL s#EXIT A/D TESTS. 

;#RESET SP. 
10 -#REPORT ERROR” RIF DID NOT CLEAR INTR. 

-#FLAG ON ACOS”. 
ADLEL 

3* 

;#AQOS OUAL ADDRESSINC TEST 

or(73e)} 
COMMON TAGS 

901556 MOV 
CLR 
DELAY 
NOP 
ERROR 

ADLSL: CLR 
SCOPE 
BR 

3 2CHE CK 

ADLOG?: POPSPe 
001126 MOV 
001124 MOV 
001124 Bic 

ASR 
001124 BIS 
001124 MP 

BEQ 

ERROR 
{ 

er | 
s #CHECK 

172110 ADLOGS: BIS 
TST 

172102 MOV 
CLR 
CELAY 
NOP 
BR 

1§: POPSPe2 
ERROR 

BR 

051106 ADLOGS: MOV 
CLR 

001122 BIS 
OOliee SUS 
013042 MOV 
013042 ROD 
OOllee 18: ADD 
013042 CMP 

BEQ 
907%6e CMP 

BEQ 
177e26 38S: MOV 

#2$, SLPADR 
SBOADR 
i SeDboe SBDADR 

IEBAGD RTE :FIX STOP ADOR. 

#2 S0ADR sUPDATE ADOR. 
SBOADR,RTEMP § :DCNE ALL ADDRS? 

$ 
Boeon coos ;SAME ROOR AS ACOS UNDER TEST” 

#4100, dADCSR ;SEND DATA T0 AD. 

;SET FIRST ADDR. 
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1528 007716 

Se 907754 
£7 007760 

be a —_- — 

O22e777 
201001 

104926 
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000742 
1O44e4 
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MACY11 2°(732) 
INITIALIZE THE COMMCN TAGS 

004100 171260 

001100 

007072 

003366 

024373 
021402 

DO3 
eO-SEP-76 15:53 PAGE 30 

3s: 

4§: 

S$: 

$$: 

ACLOGE: 
1$: 

RDPATP: 

QOPRTE: 

YST6: 

CMP #4100, dSBDAOR 
BNE 3s 

ERROR 26 
SCOPE 

MOV #4200, OSBDADR 
CMP 84200, aADC 
BNE S$ 

ERROR 27 

SCOPE 
BR 1$ 
INITR 
RTS Id 

;#END OF A/D TESTS 

INC SPASS 
TYPE 
MEND 
JMP ADLOGL 

004000 
8) 

004000 
004000 

JMP STARTI 

5. 
:#TEST & A’D CALIBRATION 

oTBCA auool CALIBRATION ASOT INE 
:SWROS1 RETURN TO MONITR 
;SWRY-6 SELECT CHANNEL 
:SWR7-10 SELECT MUX. 

;DUAL ADDR. REAC ERROR? 

;DUAL ADDR. READ ERROR 

;CHECK FOR WRITE ERRCR 
:BAD WRITE? 

;OUAL ADDR. WRITE ERROR 

;RETURN TO 
: ADLOGE 

;#THE “ENO” 

:#RETURN TO MONITOR. 

TEST 

; TYPE HEADER. 

Get AOOS ACOR. 
OR BI-POLAR” 

;SWR11=1 TYPE OUT CONVERSIONS 
;SWRI1=0 DISPLAY CONVERSIONS 
;SWRI2-14 SELECT GAIN (i 

TYPE,  MSWO 
TYPE, MWK 

TO 3000) 
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MAINDEC-11-D2ICA-B MACYL1 27(732) 20-SEP-76 15:53 PAGE 31 
DZICAB.P11 INITIALIZE THE COMMON TAGS - 

15S8 OO7T6Y 052777 000100 171152 T8CAA: BIS #100, a$TKS ALLOW TTr INTERRUPT 
1559 O977re 013737 Cl3246 OO70be MOV ADADR, ADCSR 

Hep GLa? Pee re teph BiBRRG  ABGSGq nna 
1553 O10008 009137 003366 IMP START 
1564 O100l2 032777 O00901 171120 1S: SIT #1, aSWR “CHECK THE SWITCH REGISTER 
156 919020 534 BE 2+ *FOR RETURN TO MONITOR 
1566 1 13? 003366 J START! 
1567 O10026 OON73? 010646 JSR PC CONVER sSTART CONVERSION 
1568 6010032 O17700 177924 MOV aABCSR, “0 GET RESULTS 
1569 010036 904737 O10634 JSR PC REPET? “RIGHT JUSTIFY 
1570 O10042 032737 OO4000 901149 BIT #4000, SWR !DISPLAY OR TYPE DATA? 
1571 010050 o010le BNE CALTP TYPE IT 
1572 010052 900005 RESET 
1573 010054 023737 001600 o01576 CMP FR1120,FR1 
1S74¥ 010062 001404 BEQ 2s 
1575S O10964 oo00cs RESET 
1576 910066 ooo00S RESET 
1Sr? 010070 900005 RESET 
1578 o10972 cod00s RESET 
1579 10074 2s: 
1580 010074 090733 BR TBCAA 
1581 oO10076 104400 CALTP: TYPE 
1582 019100 001163 SCRLF 
1583 0:9102 OO4737 OL10L46 JSR 47 CALIT sCONVERT DATA TO BINARY 
1584 09105 013737 CO1SSO 901566 MOV FRIIC.FREQ 
1585 20114 194457 DELAY: sLET TTY SETTLE DOWN. 
1585 010116 104400 TYPE 
1587 010120 oo4s44 MCALT! 
1588 Ol0le2 O17700 176734 MOV JADCSR, %0 GET DATA 
1589 019126 004737 019634 JSR PC REPET? 
1590 0i0332 TYPOCT RO 
1591 910132 010046 MOV RO,-(SP) ::SAVE RQ FOR TYPEQUT 
1592 010134 104401 TYPOC 2:60 TYPE--OCTAL ASCIICALL DIGITS) 
1593 010136 104409 TYPE 
1594 010140 024523 MCALOT 
1595 Gi0!42 104417 DELAY 
1596 10144 000707 BR TBCAA 
1597 010146 005737 013250 CALIT: TST BIPOL 
1598 0:91S52 001406 BEQ 3$ 
1599 010154 c22700 007777 CMP 47777, RO 
1600 O10160 60191 BNE 2s 
1601 010162 104400 TYPE 
1602 O10164 Oe4463 MPOVFL 
1603 010166 000207 RETURN 
1604 010170 3s: A 
1605 010170 oe2700 oo4000 CMP 84000, ~O sROMTINE TO CONVERT BINARY 
1696 010174 0601003 BNE 1S =REWD FROM AYO BUFFER TO SIX 
1697 O10176 104400 TYPE :PLACE DECIMAL VOLTAGE 
1608 019200 024434 MMOVFL 
1609 O10202 000207 RTS PC 
1810 O10204 022700 003777 1S: CMP 83777, “0 -POSITIVE OR NEGATIVE 
1611 619210 001003 BNE 2s 
léle O0e12 104400 TYPE 
1613 Ol0214 Oe4463 MPOVFL 
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010516 
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20-SEP-76 15:53 PAGE 32 

es: MOV 

BR 
CALITP: TYPE 

CALIT1: BIT 

CALITE: ROR 

CALIT2: CLR 

CALIT3: MOVB 

A 
CALIT4: CMPB 

PC 
WAL "3 -CLEAR STORAGE AREA 
(3)¢ 

a, #Al+14 sDETERMINE IF 

#Al %3 :POSITIVE OR 
#2000, “2 
BIPOL 
:3) 
te 

SHOLDIT,%1 sNEGATIVE VOLTAGE 
BIPOL 
CALIT 
#4000, RO 
CALITP 

-IF MINUS TYPE “-" 

%0 
“0 
CALITL -IF POSITIVE 

;TYPE “+” 

Ke 40 
cal rte 4d :00 OCTAL TO 

$ te 

42 sDECIMAL CONVERSIONS 
CALIT 
HOLOTH sBY METHOD OF INCREMENTING 

1 Al 
HOLOTM sDECIMAL COUNTER AND 
#Al 43 
web, = (34 
afl st4, 43 sDECREMENTING OCTAL DATA 

eAl+l, «3 sUNTIL ZERO 
al, (3)¢ 

256, (3)¢  ;IF DECIMAL COUNTER = 12 (OCTAL) 

81 (3)+ 
sAle14, 43 sCLEAR IT AND INCREMENT 
31° *NEXT COUNTE 

TYPE DECIMAL 

“7 
HOLDTM 
sAlel4, 43 sFIRST USE TABLE HOLDIT 
(1)+, °’ SCAN -TO GET DECIMAL VALUE FOR DATA 
SCAN, -(3) — ;COMPUTED FROM RODS 
HOLOTM 
CALITY 
HOLDTH a sADD THESE VALUES TOGETHER 

#12, (3) sHOLDIT CONTAINS VALUES FOR DATA 
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OZICAB.P1! INITIALIZE THE COMMON TAGS 

1670 010470 101004 BHI CALITS 
1671 010472 162713 900012 SUB He, , (3) -BASED ON GAIN OF A/D 

ib? Bt reed Bihesd CALITS: in anivg 43 AT TIME DATA WAS TAKEN 
1674 O16 13 BNE cALITS 
1675 010510 000704 BR CALITE oo 
1676 010512 oocoo0 SCAN: 9 
1677 010514 090000 HOLDTM: Oo0000 
1678 010516 000900 al: cooocd 
1679 010540 2.420 
1680 010540 000 900 O00 HOLDIT: .BYTE 0,0,0,0.5 STABLE OF VOLTAGE REPRESENTATION 
1681 610543 000 95 

1683 O10S45 000 000 000 .BYTE 0,0,0,5,2 OF BINARY INPUT. 
1684 o1o5s0 005 O02 

bo | 

1886 o1CSSe 000 990 905 .BYTE 0,0,5,2,1 
1687 O:0S55 oce 001 

1689 o10SS7 000 095 coe .BYTE 0,5,2,6,0 
1690 o10S6e 006 000 

1692 O10S64 005 o0e 001 .BYTE 5,2,1,3,0 
1693 010567 003 000 

1695 010571 003 006 00s .BYTE 3,6,.5,1,0 
169% 010574 001 000 

1698 010576 001 O10 007 .BYTE 1,8.,7.0,C 
1699 01080! 000 000 

1701 019603 001 O11 003 .BYTE 1,9.,3,0,0 
1708 0i0606 900 000 

1704 019610 005 O11 001 .BYTE 5,9.,1,0,0 
170s 010613 908 000 

1707 012615 O10 911 000 .BYTE 8..9.,0,0,0 
1708 010620 000 000 

1710 019622 O11 004 000 -BYTE 9.,4,0,0,0 
711 010625 000 090 

1713 010627 004 02 000 -BYTE 4,2,0,0,0 
1714 010632 900 009 
1715 
171 EVEN 
1717 
1718 010634 CO6000 REPET?7: ROR “0 Q1 

010636 006000 ROR “0 sROUTINE TO RIGHT 
010640 006000 ROR “0 ;JUSTIFY DATA BY 

1721 estat 006090 ROR “0 sROTATING IT 4 PLACE 70 
106 00C20 RTS PC ; THE RIGHT 

010646 013702 001140 CONVER: MOV SWR, Re 
O1c&Se O4e702 000017 BIC $17 “2 ; THISROUTINE SAMPLES SWR 
010656 052702 104000 BIS #104000, 2 sAND SENDS CHANNEL, GAIN 
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INITIALIZE THE COMMON TAGS 

176174 
176170 

176162 

003366 

013246 
001550 

007102 
001652 

013006 
000001 

013062 

170000 
013006 

013006 

001652 

007062 
001566 

0774 
0776 Q
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20-SEP-76 15:53 PAGE 34 

CONVED: 

TST?: 

ees: 

99S: 
108: 

20s: 

els: 

33: 

MOV 
TST 
BMI 
CLR 
RTS 

JMP 

“2 
aADCSR 

JADCSR 
PC 

START 

HO3 

@ADCSR ;CONVERT RND READ BITS TO ADUC! 

:TO START CONVERSION 
;AND WAIT FOR CONVERSION CCMPLETE 

SSTEST 7 ROUTINE ro MANUALLY TAKE SAMPLES, COMPARE RESULTS 
PRINT ERROR ! 
s#CALL= IMP TST8 RON MONITOR 

; TYPE HEADER 

ADADR, ADCSR 
FRIIO, FREQ 

;ALLOW TTY TO SETTLE BEFORE CONT. 
EXERT ;BASIC LOGIS CHECK 

aGAIN, 10S 
# 1 

ees 

;RASK FOR GAIN 

0$+2 

:GET GAIN 

8GLIST,RO sGET LIST OF LEGAL GAINS. 
(0) :AT ENO OF LIST? 
21s :NO-CONTINUE. 

> GAIN HE TYPED IS KNOWN. 
TELL HIM. 

225 *REASK QUESTION. 
(0)+ Ri :GET GAIN FROM GAIN LIST. 
#170000,R1 “MASK OUT REAL GAIN BITS. 
R1, GAIN =GAIN HE TYPED MATCH ONE IN GAIN LIST? 
2o$ *NO-CHECK NEXT IN LIST. 
-(0),GAIN YES-REPLACE TYPED GAIN SY REAL GAIN. 

EXPERT 
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MAINDEC-11-D2ICA-8 MACY11 27(732)_ 20-SEP-76 15:53 PAGE 3S 
OZICAB.P11 INITIALIZE THE COMMON TAGS 

1782 O11042 001002 BNE +6 
1783 O11044 104400 TYPE sASK FOR CHANS: 

Hee GHEE BS asap ‘caren Lee bles Meee HEISE th 6 RAGN 
7 11 S037 013016 CLR CHANSR 

He GLO Greer GIS) pre dag Ga are 
1283 at ieee 162737 PO PRD eet SUB SSEROAD EMP 
1791 011104 905937 013044 CLR RTEMP) 
173 011110 005237 013044 158: INC RTEMP] 

1794 011114 182737 001000 913042 SUB #1000, RTEMP 
1795 Ollle2 100372 BPL 15$ 
17968 Ollie4¥ 005337 013044 DEC RTEMP} 
1797 011130 013737 13044 013022 MOV RTEMP1, CHANNO 
1798 011136 0137468 013044 MOV RTEMP1,-(SP) 
1799 011142 004737 916346 GOSUB  , $5820 
1800 911146 062716 000010 ADD $10. (SP) 
1801 011152 005726 TST (SP$+ 
1802 O111S4 012737 913016 011176 MOV #CHANSR, 115 
1893 Oll16e 012737 00002 011200 MOV #2, 11$+2 
1804 011170 000401 BR +4 
1890S 011172 O00721 BR 3$ 
1895 911174 104411 INOCT GET CHANS 
1807 O11176 O13016 11$:  CHANSR 
1888 011200 oOo002 2 
1803 Ollec2 095737 013020 TST CHANFR 

1811 911208 001003 BNE +10 
1812 911210 013737 013016 013020 MOV CHANSR, CHANFR 
1813 Ol!016 623737 O13016 013020 CMP CHANSR, CHANFR =: CHAN. Seo? 
1814 O11224 003403 BLE 4§ 
1815S O11226 104400 TYPE 
1816 O11230 O2S44S MCHER1 
1817 Olle32 000701 BR 3$ 
1818 011234 023727 013020 C00177 4S: CMP CHANFR, #177 sCHAN WITHIN LEGAL BOUNDS? 
1819 Olle4e 003403 BLE 30S 
1820 011244 104400 TYPE -NO-THEN TELL HIM 
1821 011246 O2s6S! MCHANH 
1822 O11250 000672 BR 38 
1823 011252 005737 o016Se2 308: TST EXPERT 
1824 011256 001002 BNE +6 ; 
1825 011260 104400 TYPE sASK FOR EXPECTED AVERAGE. 
1826 311262 625700 MAVEQ 
1827 011264 012737 013032 011306 MOV BAVEXP, 125 
1828 611272 012737 OO000! 011310 MOV #1, les+e2 
1829 011300 000401 BR .+4 
1830 011302 000763 BR 30$ 
1831 O11304 {f04411 INOCT GET AVERAGE. 
1832 011306 013032 12$:  AVEXP 
1833 011310 oog001 1 
1234 011312 032737 170000 013032 BIT $17CO00, AVEXP sLEGAL AVERAGE? 
1835 011320 601403 BEQ 6$ 
1836 O11322 104400 TYPE *NO TELL HIM(OR HER) ASK: 
1937 011324 025751 MNTL :QUESTION AGAIN. 



are ee A 
DZICAB.P1I I 

1838 011326 C2075 
1833 011330 0'273 
1840 011336 O1¢737 
184) Oi1344 Q30727 
1842 11252 O814 
1843 611354 06057 
1844 011360 001003 

ee Ge Gees 
184 Bt 74 tae 
1848 011376 104400 
1843 O11400 25423 
1850 611432 Ood4dl 
1851 Cl1404 900771 
1852 O11408 104411 
1853 011410 013030 
1854 O11412 000001 
1855 O11414 005737 
1856 011420 agl4i! 
1857 011422 013737 
1858 C:1430 013737 
1859 011436 104400 
1860 O11442 OD04de2 
12861 O11444 104400 
1862 O11446 O24Si2 
1863 O114SO 013737 
1864 011456 005337 
1865 O11462 032777 
1866 O!1470 o01402 
1867 011472 000137 
1868 011476 013737 
1869 O11504 005237 
1870 011510 063737 
187. 011516 023737 
1872 011524 003347 
1873 011526 023737 
1874 011534 003403 
1875 011536 013737 
1876 011544 904737 
1877 011550 004737 
1878 011554 000750 
1879 
1880 
1881 
1882 
1883 
1884 011556 013737 
1885 11564 013737 
1886 011572 163737 
1887 011600 013737 
1888 011606 OO14i6 
1889 O11610 006337 
1890 011614 162737 
1891 Oll622 005337 
1892 Ol1626 001372 
1893 011630 005737 

MACYIL 271732) 
ITIALIZE THE COMMON TAGS 

013030 
000001 
004000 

013250 

i79000 
0016S2 

001660 

OC166e 
001664 
021402 

013016 
013014 
000001 

003366 

01301e 

013014 

013020 
011556 
012060 

001552 
013014 
01301e 
013004 

013026 
001S6e 
013004 

001566 

60S: 

id: 

14§: 

013014 

167450 

O130le S$: 

013014 
013020 

013020 

013014 

SAMPR: 

OOIS6E 15: 

JO3 
20-SEP-76 15:53 PAGE 36 

BR 30S 
MOV #TOLER, 133 
MOV #1, 13$+2 

T #4000, AVEXP 
Q 60 

ST BIPOL 
SNE 60$ 
1$ #170000, AVEXP 
S EXPER 

BNE +6 
TYPE 
MTOL 
BR +4 
BR 60S 
INOCT 
TOLER 

TST LINEPR 
BEQ 14$ 
MOV CPCSR, STPS 
MOV LPDBR; $TPB 
TYPE, MWK 
BR +6 
TYPE 
MREP 
MOV CHANSR, CHANF 
DEC CHANF 
BIT #1, aSWR 
BEQ +6 
IMP START 
MOV CHANF , CHANS 
INC CHANS 
ADD CHANNO, CHANF 
CMP CHANS , CHANFR 
BGT 14§ 
CMP CHANF , CHANFR 
BLE - +10 
MOV CHANFR, CHANF 
GOSUB , SAMPR 
GOSUB ‘AVERR 

R &§ 

;ASK FOR TOLERANCE. 

;TYPE “REPEAT” 

STAKE CONVERSIONS 
TAKE AVERAGES 

3% 

*#ROUTINE TO TAKE @S6 SAMPLES OF AL CHANNELS SPECIFIED 
; #CALL=GOSUB, SAMPR 

FRSO, FREQ 
MOV CHANF , CHAN 

- SUB CHANS. CHAN 
MOV CHAN, SAMOFF 
BEQ 2S 
ASL SAMOFF 
SUB FRS, FREQ 
DEC CHAN 
BNE 1$ 
TST FREQ 

;SUB PART TO SET UP DELAY BASEDON 

;NUMBER OF CHANNELLS WERE SAMPLING. 
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011636 

011750 

011752 
011760 

Se 
012054 
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Qie737 000001 001566 
Qle737 177400 013024 

013737 O130le 013004 

013737 013004 013002 

004737 011752 

005237 013004 
023737 013004 01301 
05237 013024 
O12701 O26636 

013737 013006 

005777 175046 

005077 175040 
017700 175034 
005737 Ol3250 

000207 

y 

03 
20-SEP-76 15:53 PACE 37 

INITIALIZE THE COMMON TAGS 

es: 

4S: 

CONVT: 

es: 

MOV EQ 
MOV a SANCNT sSET SAMPLE COUNT. 
MOV HBUPFER-R SET FOR STORAGE. 
HOV CHANS. CHAN sGET STARTING CHANNEL 

MOV «CHAN, CHAN sSET TO RIGHT JUSTIFY CHAN. 
ASL —CHANI FIX TO LOAD INTO AID WORD. 
ASL = CHANI 
ASL CHAN! 
ASL CHAN] 
GOSUB  .CONVT s TOKE CONVERSION. 
MOV RO, (1)+ ;STORE RESUL 
INC CHAN READY FOR NEXT CHAN. 
cH CHAN, CHANF SDONE ALL CHANNELLS. 

INC SANCNT DONE 256 SAMPLES?’ 
BNE: 33 
MOV _- &BUFFER,RI 
RETURN 

s¥ROUTINE TO FORM A AID WORD FOR CONVERSIONS START A CONVERSION, 
WAIT FOR DONE, AND ENABLE READING OF THE ALD DB 

peCALL=GO5UB, CONVT,RESULT FOUND a RO,RIGHT JUSTIFIED 
HOV GAIN: ADWD SET GAIN IN WORD 
atc ar7y>. RDUD 
BIS CHANL: ADD SET CHAN. 
BIS byrne ADWD SET READ BIT CONVERT BIT. 
MOV ADND, SABCSR START CONVERSION. 
ist aR0CSR sWAIT FOR” CONVERSION COMPLETE. 

CLA SADCSR sENABLE READING OF DBR. 
MOV JADCSR, RO *READ AID RESULTS PUT IN RO 
TST BIPOL ' , 
BEQ sis 2S , ; 
ROR RO 
ROR RO 
ROR RO 
OR RO 

RETURN 
SR RO _"sRIGHT JUSTIFY, REMEMBERING SIGN. 

ASR RO. ’ mina 
ASR RO 

ASR RO 
RETURN +RETURN 

i SAVERAGING ROUTINE USED BE TEST 7 
3¥AT THIS POINT IN TIME ALL SAMPLES FOR ALL CHANNELS HAVE 
¥BEEN TAKEN AND STORED IN “BUFFER” IN A 
s ¥SEQUENTIAL Pee Ee ea BUFFER FORM’ GIVEN BY THe FOLLOWING FORMULA: 
5¥"L=PEN¢RI" WHERE L EQUALS THE LOCATION OF A SAMPLE, 
5¥N EQUALS THE NUNBER OF CHANNELS SAMPLES WERE TAKEN ON, AND RI. 
s¥1S THE BUFFER POINTER SET TO “BUFFER™ INITIALLY. 
; #CALL=GOSUB, AVERR . oy 

. 

oe 
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OZICAB.P11 INITIALIZE THE COMMON TAGS 

1950 012060 013737 013012 013004 AVERR: MOV CHANS, CHAN “SET TO FIRST CHAN. 
1951 012066 005037 013COe CLR CHAN] 1ST CHAN OFFSET 
1952 012072 012737 OOO4OG 013024 AVERKL: MOV #256. , SAMCNT 
1953 012100 013701 0:300e MOV CHANL: RI PLT CHAN OFFSET IN RI. 
1954 O12104 O62701 026636 ADD #SUFFER, RI "ADD BUFFER POINTER TO Rl. 
1955 012110 005037? 013034 CLR AVTKN *SET INITIAL CONDITIONS FOR THIS CHAN. 
1956 012114 005037 01304e LR RTEMP 
1957 O1e120 011137 013036 MOV (1), RLOW 
1958 012104 011137 013040 MOV (1) RHIGH 
'959 01213 023711 O13040 2S: CMP RHIGH, (1) FIND REAL HIGH VALUE. 
1960 012134 003002 BGT 3 
1961 012136 911137 013040 MOV (1), RHIGH 
1962 Oleld2 021137 013036 38: CMP (1) RLOW sFIND REAL LOW VALUE. 
1963 012146 003002 BGT ug 
1964 012150 011137 013036 MOV (1), RLOW 
1965 012154 012137 013094 4§; MOV (1). RTEMPL GET CURRENT SAMPLE. 
1966 012160 005737 013250 TST BIPOL 
1967 O12164 001003 BNE +10 
i968 012165 062737 OO4000 013044 ADD #4000,RTEMP!1 | ;ADD CONSTANT TO SAMPLE. 
1969 012174 063737 013044 013034 ADD RTEMPL,AVTKN :"BOOT" ADD ALL SAMPLES. 
1970 Ole20e 005537 91304e ADC RTEMP 
1971 (012208 06370! 013026 ADD SAMOFF ,R1 UPDATE TO LOOK AT NEXT CHAN SAMPLE 
1972 Oleele 005337? 0613024 DEC SAMCNT :DONE ALL SAMPLES PER THIS CHAN? 
1973 012216 001344 BNE 2g >NO-DO NEXT SAMPLE. 
1874 912220 013737 013032 013044 MOV AVEXP,RTEMP] YES! SEE IF RHIGH OK: 
1975 Olece6 063737 013030 013044 Add TOLER RTEMP1 
1976 Olees4 623737 -G13044 013040 CMP RTEMPI, RHIGH 
1977 Ol2e42 002427 BLT ERAV! :NO-THEN REPORT ERROR. 
1978 Olec44 163737 013030 013044 SUB TOLER, RTEMP1 § :YES-OK-CHECK LOWEST READING. 
1979 OlecS2 163737 013030 013044 SUB TOLER, RTEMP1 
1980 Olec60 023737 O13036 013044 CMP RLOW, RTEMP1 
1981 Ol2066 O02415 BLT ERAVI sNO-REPORT ERROR. 
1982 Oiee70 005737 013030 TST TOLER ‘DOES OPERATOR WISH “FORCED” TYPECUT? 
1983 Olee74 001415 BEQ ERAV2 IF 50-D0 IT 
1994 Ol2276 062737 O00002 013002 AVERRN: ADD #2, CHANI “SET TO DO NEXT CHAN-BUT 
1985 012304 005237 013004 INC CHAN "IF DONE ALL CHANS-EXIT- 
1986 012310 023737 O13004 013014 CMP CHAN, CHANF -OTHERWIZE LOOP. 
1987 012316 003665 BLE AVERRL 
1988 Ole320 000207 RETURN 

1990 s#ERROR REPORTER 

1992 012322 104400 ERAVI: TYPE sTYPE “REPEATIBILITY ERROR™ 
1993 O1e324 G2604S MREPER 
1994 Ole326 cOo4o2 BR +6 
1995 012330 104400 ERAVe: TYPE -TYPE “REPEATIBILITY FORCED TYPEOUT™ 
1996 012332 26007 MREPFT 
1997 012334 Ole702 oc0007 13: MOV #7,R2 sFIND AVERAGE. 
1998 012340 006237 013042 10$: ASR RTEMP 
1999 012344 006037 013034 ROR AVTKN sAVERAGE=TOTAL OF SAMPLES- 
2000 012350 905302 DEC Re *DIVIDED BY 256. 
2001 012352 001372 BNE 10% 
2002 012354 006237 0O1304e ASR RTEMP 
2003 012360 006037 013034 ROR AVTKN 
2004 012364 005537 013034 ADC AVTKN 
2005 012370 005737 0132S0 TST BIPOL 
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INITIALIZE THE COMMON TAGS 

001003 

162737 
Agee 0 

6074 

013746 
194401 
104400 
026004 
013702 
942702 

010246 
104401 
104400 
026004 
013702 
042702 

010246 
104401 
104400 
026004 

013702 
042702 

010246 
104401 
104400 
026004 
013702 
042702 

010246 

005337 

MACY11 27 (732) 

004000 013034 

013004 

013006 
170000 

013036 
170000 

013034 
170000 

013040 
170000 

013034 
000005 
000400 
013002 
026636 

013042 

013026 
013024 

013042 
013042 
013024 

MO3 
20-SEP-76 15:53 PAGE 39 

es: 

33: 

BNE +10 

#4900, AVTKN 

CHAN 
CHAN, - (SP) 

GAIN, Re 
#170000, Re 
Re 
Re, -(SP) 

RLOW, Re 
#170000, Re 
Re 
Re,-(SP) 

AVTKN, Re 
#170000, Re 

Re,-(SP) 

RHIGH, Re 
#170060, Re 

e 
Re,-(SP) 

AVTKN, RTEMP 
#5. RTEMP 
#256. , SAMCNT 
CHANL-R1 
#BUFFER,R1 
Re 
(1)+, RTEMP 
3$ 
Re 
SAMOFF , RI 
SANCNT 

s SUBTRACT CONSTANT. 
:TYPE HEADER 1 

; TYPE CHAN. 
3;SAVE CHAN FOR TYPEQUT 
;3GO0 TYPE--OCTAL ASCIICALL DIGITS) 

;TYPE GAIN. 

;;9AVE Re FOR TYPEOUT 
33GO TYPE--OCTAL ASCIICALL DIGITS) 

; TYPE LOWEST SAMPLE TAKEN. 
3;9AVE Re FOR TYPEOUT 
33G0 TYPE--OCTAL ASCIICALL DIGITS) 

; TYPE AVERAGE OF SAMPLES TAKEN. 
;;SAVE Re FOR TYPEQUT 
33GO TYPE--OCTAL ASCII(ALL DIGITS) 

s TYPE HIGHEST SAMPLE TAKEN. 
> SAVE Re FOR TYPEOUT 
>:GO TYPE--OCTAL ASCII(ALL DIGITS) 
TYPE SECOND HEADER. 

;GET AV. 
;MAKE -S POINT TO GET LOW POINT. 
;SET # OF SAMPLES. 

4 
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OZICAB.P1L INITIALIZE THE COMMON TAGS 

2062 012576 001367 BNE 2s 
2063 012600 retete Glee ad gosue yyy. ;TYPE RLOW & OF F nr eS MES. 

¢ -l)., 
Shed Biseid Bt8593 tat 013024 4S: ey ake) SAMCNT ;SET sambce COUNT at aug" 
2066 Ol2616 005002 CLR 
2067 Ole6e0 013701 01300e MOV SAN R1 ;GET BUFFER POINTER. 
2068 Olebe4Y 062701 Oe6636 ADD #BUFFER, RI 
2063 012630 O2e137 O1304e S$: CMP (1)+, RTEMP ;SAMPLE=COUNT POINTER? 
2070 012634 ‘001001 BNE 65 
2071 Q12636 005202 INC Re 
e072 Oleb4O 063701 013026 6S: ADD SAMOFF ,R1 
2073 QO1e644 905337 013024 DEC SAMCNT’ ;CHECKED ALL SAMPLES? 
2074 O12e6S0 001367 BNE S$ 
2075 Qle6S2 004737 012744 GOSUB AVTYP ;TYPE & OF SAMPLES aa THIS POINT. 
2076 O12656 005237 O1304e INC RIENP > MOVE TO NEXT POINT 
2077 Olebbe 005203 INC * DONE ALL POINTS? 
2078 Qle664 001351 BNE ag :NO-THEN N LOOP 
2079 Olec666 0905002 CLR Re :FIND ALL OVERSCALE POINTS. 
2080 QO12670 O1e737 O00400 013024 MOV none » SAMCNT 
2081 Qle676 O13701 01300¢e MOV CHANL (RI ; 
e08e Ole70e 062701 026636 ADD SUFFER Rl 
2083 O12706 022137 013042 7$: CMP (1)+, RTEMP 
2084 Ole7le 003401 BLE 8$ 
2085 Ol2714 005202 INC Re 
2086 012716 063701 013026 8S: ADD SAMOFF ,R1 
e087 Qle?ee 005337 013024 DEC SAMCNT’ 
e038 Ol27e6 001367 BNE 7$ 
2089 012730 004737 012744 GOSUB—— , AVTYP 
2090 Ole734 104400 TYPE 
2091 O12736 001163 SCRLF 
2092 QOle740 000137 Ole2e7b JMP AVERRN 
2093 QO12744 Q10e46 AVTYP: MOV Re, -(SP) PUT & ON STACK 
2094 O1e746 004737 016346 GOSUB $SB20 :GOT0 OCTAL-BCD ROUTINE. 
2095 Ole7S2 062716 000007 ADD ip (SP) :GET RIO OF 1ST.2 DIGITS 
2096 O12e756 Q12637 O12764 MOV (SP)+, 1$ ;TYPE STRING. 
2097 OQle76e 104400 TYPE 
2098 O12764 000000 1$: 0 
2099 Qle766 104400 TYPE ;TYPE 2 SPACES. 
2100 Ole770 O26004 MeSP 
2101 Ole77e 000207 RETURN 

2103 ;* 
2104 -€POINTERS USED BY TEST 7? REPEATIBILITY TEST 

2106 , 
2107 012774 o00000 CHAN?:0 
2iC8 012776 oco0d0 NAG?: 
210$ 013000 oo00c0 NAL?: 
2110 013002 o00000 CHANI: O LEFT JUSTIFIED CURRENT CHANNELL 
2!11 013004 ooc0dd CHAN: 0 CURRENT CHANNELL 
Pile 013006 oc0000 GAIN: 0 “CURRENT GAIN 
2113 013010 ¢C20000 ADK: Oo “WORD SENT TO A/D 
2114 013012 o000 CHANS: 0 *STARTING CHANNEL 
2115 013014 o000 CHANF : LAST CHANNEL 
2116 013016 cc0000 CHANSR: 0 
2117 013020 c00000 CHANFR: O 
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-8 7.732) 20-SEP-"6 18:53 FACE 41 
INITIAL! SOMMEN TAGS 

HANNO: 0 
AMSONT: 9 sSHMPLE COUNT 
AMEE: 6 SAMPLE OFFSET 
OLER: 0 : TOLERANCE BEFORE ERROR IS REPOETEL 

AVEXP: 9 SEXPECTED AVERAGE 
AVTKN: “AVERAGE OF SAMPLES TAKEN 
Rio: 9 "LOWEST SAMPLE TAKEN 
RHIGH: O =4GHEST SAMPLE TAKEN 

eve lelateray Q"EMP: 
sconce RTEMPL: 0 . 
gococs REPMAN: 0 :SECTION RESERVED FOR 
369950 5 MANUAL REPEATIBIL: TY 
0903¢9 5 WHERE OPERATOR ENTERS 
500050 9 IN INFORMATION 

909 co “BYTE 60,0 
felalaralera] 5 

.¢ 

°# GAIN LIST 

071500 GLIST: 971000 GAIN OF 1C0C. 
op526¢ 060209 GAIN OF 200. 
oso gsoicd :GAIN OF 100. 

S050 040950 GAIN OF SO. 
030920 030020 GAIN OF 20. 
020010 020010 GAIN OF 10. 
g10dae donde :GRIN OF 2. 

O1 600001 IAIN OF I: 
afatayate(a} SILLEGAL GAIN. 

-#INPUT MODULE ACDRESSES 
osonc0 INACR: 0 
605000 -WORD «9 

00 “WORD 
098090 “WORD 0 
009000 “WORD «0 
90000 "WORD 60 
690909 “WORD = 
gg0c08 “wORD «0 

“WORD 9 
c90000 “WORD 0 
900900 “WORD «0 

00 “WORD 0 
occas “WORD 0 

00 WORD O 
po0c00 WORD 0 

00 “WORD 0 
-#OLTPUT MODULE ADDRESSES 

cocoon ouraor: 6 
000090 “WORD 0 
o09ca0 WORD 0 

600 WORD 0 
509000 WORD 0 
000999 "WORD 0 
0c9090 “WORD 0 
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INITIALICE THE COMMON TAGS 

- ¢COUNTE 
cnTAOR: 8 

D
O
O
O
V
C
O
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O
O
N
O
O
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V
O
O
O
U
o
O
N
0
N
0
O
 

CO4 

MOCULE ADDRESSES 

“WO 
-%# DAC MODULE ADDRESS 

pacaor: o 

apaor: 
BIPOL: QO 

ours: 

OUTSE: 0 

001652 RINA: TST 
BNE 

0 

O
N
O
 
O
K
O
O
O
O
N
O
V
0
0
0
0
0
 

EXPERT 
+6 

,#A00S MODULE ADDRESS 

;O=BIPOLAR~1 =UNI 
-#TEMP STORAGE OF INPUT MCDULE DATA 

3% 

;#ROUTINE TO INPUT INPUT MODULE ADDRESS. 
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a-B CYL1 27(732) 20-SEP-76 13:53 PAGE 43 
TRITIAL ICE” THE COMMON TAGS 

104400 TYPE: “ASK OPERATOR “INPUT MODULE ADOR(S:7 
020661 MIPA 
012737 013104 013350 MOV HINAOR, RINAL 
Ole737 000020 013352 MOV #16. RINAL+2 
OCO40! BR 

0763 RK Rina 
10441! NOCT sCALL TO INPUT OCTAL ROUTINE 
013104 RINAL: INADR “ADR TO STORE INPUT ADCRESS AT (VARIES). 
pp00¢0 io, ‘ "NUMBER OF ADDRESS ALLOWED. 

S73? 014754 St CHAR 
COL¥it BeEQ oS 
912700 013104 MOV - #INAOR, RO :NOW FORM REAL ICS ADDRESS. 
053710 o0lble 1S: BIS ICSMOG: (0) *NORMAL“ICS MOD=17100C UNLESS PATCHED 
004737 O1S416 JSR PC, CKAGR 
020037 013350 CMP RO’ RINAL :DONE ALL ADDRS? 
10:77) BLOS sa’ ‘IF NOT CONTINUE. 
cooooe 23: EXIT IF SO-EXIT 

;% 

SSROUTINE TO INPUT OUTPUT MODULE ADDRESSESS 

005737 091652 ROUTA: TST EXPERT 
001902 BNE -+6 __. 
104400 TYPE “ASK CPERATOR “OUTPUT MODULE ADDRESSESS” 
020717 MOPA 
O1e737 O13144 213442 MOV SOUTADR, ROUTAL 
O1e737 990020 O13444 MOV #16. "ROUTA! +2 
000401 BR 
000763 BR RouTA 
1ON4L1 INOCT CALL TC INPUT OCTAL ROUTINE 
013144 ROUTAL: OUTADR :ADOR TO STORE SUTPUT ADORS. 
990020 16. : 
005737 014754 1ST CHAR 
OOLY1L BEQ 2s 
012700 013144 MOV S0UTADR, RO : 
053710 O01612 1S: BIS TesHop (0) 
004737 O1S4i6 JSR CKAOR 
020937 6013442 CMP BS KOUTA! 
101771 - BLoS 6=s«1" 
ooco02 es: EXIT 

3 

s#ROUTINE TO INPUT COUNTER MODULE RDORS 

005737 001652 RCNTA: TST EXPERT 
001002 BNE =. #6 . 
104400 TYPE ;ASK OPERATOR FOR CCUNTER MODULE 
021076 MCNT SADDRS. 
Q12737 013204 013534 MOV —s-BCNTADR,_RCNTAl 
Q12737 o000ec 013536 Mov alg, "RONTAL+2 
o0c40! BR 
000763 BR RcNTA 
104411 INOCT :GET THEM 
013204 RCNTAL: CNTAOR 
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MAINOEC-11-DETCA-B MACY11 27 (732)_ 20-SEP-76 15:53 PAGE 44 
DcICAB.PL2 INITIALIZE THE COMMON TAGS 

ecSb 013238 000020 13204 lb. SCNTADR. RO 

pe ot 44 Ber Bie te ‘aR 
$89 019559 001407 BEQ oS 

22990 O13fSe OS3710 OClbie i$: BIS reson (0) 
2291 613556 004737 015415 JSR €.CKAQR 
e592 013562 20037 013534 tRE | ROSRGNTAL 



MAINDEC-11-DTCA-B 
OcICAB.P1l 

2293 013566 
224 
2095 013570 
2295 
2097 
2299 
$543 o1as7e 
2301 013576 
2302 013600 
2303 013602 
5204 013504 
305 013612 

2306 013620 
2307 013622 
2298 013624 
2309 013626 
2310 013630 
2311 013632 
2312 0136 
2313 01364 
2314 013646 
2315 013652 
2315 013656 
2317 
2318 
2319 
2320 013660 
2321 013664 
2322 013666 
323 913670 

2324 013672 
2325 013? 
2326 013706 
2327 013710 
2328 013712 
2329 013714 
2230 013716 
2331 013720 
2332 013724 
2333 013726 
2334 013734 
2235 013740 
2336 013744 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 013746 
2345 013750 
2346 013752 
2347 013756 
2348 013762 

003771 

000002 

104400 
021764 
017601 
062716 
017637 

MACY11 27 (732) 
INITIALIZE THE COMMON TAGS 

001652 

Ba0601 

014754 

901ble 
Oi32e44 
015416 

00:6S2 

013246 
000001 

014754 

001b1le 
013246 
O1S4i6 

000000 
000002 
000080 

a13036 

013244 

013714 
013716 

033246 

014766 

FO4 
20-SEP-76 15:53 PAGE 45 

es: 

ROACA: 

RDACI: 

1§: 

RADA: 

RADAL: 

15: 

INOCTR: 

BLE i$ 

EXIT 

:AROUTINE TO INPUT DAC ADDR 

$81 EXPERT 
+6 

MOV #DACADR, ROAC1 
#1 RDRC1+2 
+ 

BR RDACA 

1 
TST CHAR 

1S tesnop DACADR 
MOV #DACADR,R 
JSR PC, KRADR 

{ROUTINE TO INPUT AOOS ADDR 
°% 

tsT EXPERT 
B +6 NE 
TYPE 
MADU 
MOV 8ADADR, RADAL 
MOV sl RADA +2 
BR 44 
BR RADA 
INOCT 
RDADR 

TST CHAR 
BEQ 1$ 
BIS ICSMOD, ADAOR 

BADADR: RO 
ISR Pc, CKAOR 

SSINPUT OCTAL ROUTINE 
7#NMW TO CALL=WHERE TO STORE NUMBERS 
5 NM = NUMBER OF NUMBERS TO ACCEPT. 

TYPE 
MQ 
MOV a(6), RI! 
ADD te 16) 
MOV 3(6),  NINCL 

;TYPE A "?". 

;PICk UP STORAGE ADDRESS. 
:PICk UP &@ OF WORDS THAT- 
315 THE MAX # TO BE INPUTED. 
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014262 

014266 

014316 

1 27(73?) 
TRITIALIZE” te COMMON TAGS 

GB005 BELEN 
013042 
O13eSe 

013312 

013252 
014764 
014756 1§: 
014762 
168190 es: 

165074 014754 
177600 014754 
O147S4 000177 

014714 
165046 

014754 
014754 

014754 

165542 
014754 

01S020 
000012 

01S04e 
000004 

015166 
014754 

014770 
014754 

015004 
014754 

014754 

0i4755 

014724 

014754 

014724 
013042 
014756 
014756 
014756 

165040 
oCCO1S 

000003 

000314 

014754 

014754 

oo0005 

000016 

000072 

000054 
vt dike) 

OcCcec 

000067 

096137 

es 
aSTKB 

GO4 
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CHAR 
#177600, CHAR 
ChAR, #177 

10$ 
astPs 

CHAR, 
CHAR, 
3$ 
CHAR, 83 

ACTLLOC 
CHER, » 814 

LPSET 
ule, , CHAR 

CONNTR 
#4, CHAR 
+ 

aSTPB 
#15 

igLEAR COLON iyPep LAG 
NY CHAR. TYPED FLAG. 

POINT T& TEMP STORAGE AREA. 
CLEAR THE AREA. 

;POINT TO AREA AGAIN. 
CLEAR CHAR. COUN 
;CLEAR NUMBER TO BE FORMED 
: INPUTED CHAR. COUNT 
sKEY TYPED? 
;NO_- THEN WAIT. 
YES - READ CHAR. 
STRIP_CHAR PARITY BIT - IF ANY. 
‘WAS IT A RUBOUT? 
:NO - CONTINUE 
;YES - TYPE y?- - REINTIALIZE. 
PRINTER BU 
sYES - THEN WAL bar TILL NOT 

rYES - THEN TERMINATE INPUT. 
sWAS IT A tC? 

;IF YES GOTO MONITR. 
;CHAR = "tL"? 

;YES - THEN SET LINEPRINTER MODE. 
CHAR = "fj"? 

;YES - THEN SET JOINED MODE. 
:CHAR = “fD"? 

i XE - PET SE COUNDARY DELAY. 

;YES_- SET EXPERT MOOE. 
;CHAR = “fN"? 

i YES. ~_SET NOVICE MODE 
= COLON? : CHAR 

ZYES SET FOR AA HROUGH® ENTRY. 
:CHAR = A COMMA? 

:CHAR TYPED 7 ASCIZO? 
;NO - REPORT ERROR. 

:CHAR TYPED <ASCIZ 7? 

;NO_- REPORT ERROR. 
YES_-_ INCREMENT CHAR. COUN 
LEFT JUSTIFY CURRENT NUMBER: 
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014322 

014624 
014632 

014634 
O14640 
OL4644 
014650 
014652 

MACY11 
INITIALIZE THE 

014762 
000007 
000260 
014754 

"001630 

014764 

013042 

000017 
014754 
014756 
O14766 
014764 
014766 
013eSe 

014764 

c00000 
013042 

001630 

014764 

014760 
014764 
014756 

001630 
014764 
000002 
000015 

000054 

000002 
014030 
001630 

014764 
001331 
023737 

27 (732) 
COMMON TAGS 

p1a7ee 6 
14754 

014756 

33: 

014766 

014764 

9$: 
013042 
014766 

els: 

ees: 

ooo00c 

014760 4S: 

001630 

O14760 SS: 
014760 68: 
014766 

014760 

014754 

014754 

7$: 

014766 

20-SEP-76 
HO4 

15:53 PAGE 47 

CHARC 
87 NIN 
#260, CHAR 
CHAR; NIN 
2s 
INCFLG 
S$ 
NINC, NINCL 
8$ 
RTEMP 
95 
#1S.,  NINC 
CHAR 
NIN (0)+ 
NINCL, RTEMP 
NINC,’ NINCI 
NINCS 
#OUTS RO 
(O)+, t1)+ 
NINC 
228 
Ri. a(b) 
RTEMP 
21$ 
#2 (6) 
NINC1,3(6) 
#2, (63 
SCRLF 

NIN NINI 
INCPLS 
12S 
#1, INCFLG 
18 
#2, NINI 
82 NINI 
NIAC, NINCL 

NINI, (QO)+ 
NINC 
NIN, NINI 
b$ 
INCFLG 
NINC 
#2, RO 
#iS, CHAR 
3$ 
#’, , CHAR 
? 

#2, RO 
1$ 
INCFLG 
c$ 
NINC, NINCL 

i INCREMENT CHAR COUNT. 
ig} RIE LOWER f NUMBER. 

RIP CHAR. INPUTED. 
; ADD TO CURRENT NUMBER. 
“LOOP. 
COME HERE ON <CR>;COLON FLOG SET? 
“YES TAKE CARE OF fT. 
3010 WE ASSENELE MORE NUMBERS THAN ALLOWED? 

; ED 
YES - FUDGE RETURN. 

STORE NUMBER. 
-FIX NUMBER TNAUTED COUNT. , 
*FIX EXACT COUN : 
= COUNT -1 . 
SET TO READ BACK NUMBERS. 
j BT ORE IN CORRECT, AREA. :5 
SDONE ALL NUMBER 
=NO - SKIP NEXT INSTR. 
“FIX CALL ON ADDR. OF NUMBERS TO INPUT. 
“DONE ALL NUMBERS. 
=NO - LOOP. 
ite - UPDATE SP. 
ptoR Ep’ ON CALL # OF NUMBERS TO INPUT. 

;EXIT. 

;ENTER HERE WHEN COLON TYPED. STORE CURRENT &. 
CHECK COLON FLAG. 
; IF SET UNKNOWN INPUT (2 COLONS! } 

OLON FLAG. 
LOOP 

+ COME HERE ON COLON FLAG SET + ANCTHER # FORMED. 
UPDATE FORMER NUMBER. 
: NUMBERS OyERF LOW BUFFER AREA? 
YES - REPORT ERR 
:NO_- STORE NEW RURBER. 
UPDATE NUMBER COUNT 
; UPDATED NUMBER = CURRENT NUMBER? 
;NQO_- LOOP. 
YES - CLEAR COLON FLAG 

;FIX POINTER (STORAGE). 
;LAST CHAR TYPED A <CR)? 
;YES - ExIT. 
:LAST "CHAR TYPED A_COMMR® 
iY - TAKE CARE OF IT. 

iT Oop. STORAGE POINTER. 

ENTER HERE ON COMMA TYPED. WAS COLON- 
PREVIOUSLY TYPED? IF SO TAKE CARE OF IT. 
BUFFER OVERFLOW? 
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014660 
014662 
014666 
014670 
O14E74 
014700 

014704 
147 
1471 

014714 
O147 16 
014720 

014724 
014726 
014730 
014734 
O14736 
014740 

O14? 44 
O14746 
0147Se 

014754 
014756 
014760 
014762 

014764 
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1910 
aobL Se 

LO44O0 

000137 

000240 
12716 
ooocde 

021166 

003137 

01476e 

O147S6 
014764 
014030 

013746 

013746 

014040 

913746 

000004 

00i6S2 

014744 

0016Se 

014744 

OC1E56 

001660 
014744 

8S: 

10S: 

118: 

les: 

* RETURN 

RASK: 

NOSET: 

LPSET: 

1S: 

20-SEP-76 

8$ 
CHARC 
12e$ 
NIN, 
NINC 
1§ 

INOCTR 

INOCTR 

es 

INOCTR 

» tJ, tl, tN, 

#4, (6) 

EXPERT 

RASK 

EXPERT 

RASK » 

LPAV 
1$ 

LINEPR 
RASK 

104 
15:53 PAGE 48 

(O)+ 

te 

;IF YES - REPORT ERROR. 
“WHY CHAR. TYPED? 
IF NO - REPORT ERROR. 
SOTHERWISE STORE CURRENT NUMBER. 
sence. NUMBER COUNT. 

;"ADOR. BUFFER OVERFLOW ERROR 
ETYPE™ 

;TYPE A ”?” 

;TYPE "LAST CHAR TYPED NOT AN OCTAL DIGIT” 

s CHARACTER INPUTTED 
? ASSEMBLED NUM 
: ASSEMBLED NUMBER 1ST IF MULTIPLE 
USED TO COUNT CHARS. IN NUMBER. 

;NUMBER OF ADDRESSED ASSEMBLED. 
; MUX IMUM NUMBER TO BE ASSEMBLED. 
ENTER HER “te”. 
;SET EXPERT ONODE. 

;ENTER HERE ON “¢N”. 
3SET NOIVE MODE 

;ENTER HERE ON “tL” 
ANY LP AVAILABLE - IF NOT EXIT. 
: TYPE “MAKE LP READY” 
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2517 3% 
518 ; HROUTINE TO CONNECT I/O MODULES (SOFT) 

2529 o1so42 005137 OO16S4 CONNTR: COM CONNT 
oe) 1504 001498 BE “+6 

5 615550 1644 YPE 
e503 6015052 621305 MAC 
2504 015054 000137 O14744 IMP RASK 
2505 
2526 
2527 % 
e508 *ROUTINE TO ASK FOR AND SET DELAY TIME 
2529 :%# O DELAY OR CR BY OPERATOR - USER DEFAULT OF 3 MILLISEC. 

2531 015060 005737 o001652 RDELA: TST EXPERT 
2532 015064 O01002 BNE +6 
2533 015066 104400 TYPE ASK OPERATOR - 
2534 015070 Gel632 MODEL "DELAY TIME IN MS (DEFAULT=3MS)?™ 
2535 015072 005037? 001570 CLR FREQ) 
2536 015076 013737 OC!S564 001566 MOV FR3,  - FREQ 
2537 015104 104400 © TYPE 
2538 015106 O21764 MQ 
2539 O15110 104406 RDDEC GET NUMBER. 
2540 O1S1l2 012637 013042 MOV. - (6)4,  RTEMP 
2541 O15116 OO1417 BEQ 2g IF ZERRO, USE DEFAULT 
e542 015120 005037 001570 ¢LR FREQI 
2543 015124 005037 001566 CLR FREQ 
2544 015130 053737 00:576 OO1S6E IS: ADD FRI FREQ ;SET FREQUECY (OR DELAY). 
245 015136 05537 001570 apc FREQ] 
25468 015142 065737 001570 TST FREQ] 
2547 015146 100404 BMI 3$ 
2548 015150 005337 013042 DEC RTEMP 
2549 Oi5154 001365 BNE 1S 
e550 015156 oo0002 2s: EXIT 

2552 015160 104490 3: TYPE -TYPE” TIME TOO LONG”. 
2553 015162 Oele72 MTTL 
2554 015164 000735 BR RDELA 
2565 
2556 si 
e567 ; FROUTINE TO FORM SECOUNDARY DELAY 

2559 015166 104400 021347 RDELA3: TYPE, MDELI 
2560 015172 104400 RDELAY: TYPE 
2561 015174 021352 MDEL2 
2562 015176 104406 RODEC 
2563 015200 012637 013042 MOV (6)+,RTEMP 
2564 015204 O01415 BEQ 2s 
2565 015206 005037 001572 CLR FREQ? 
2566 OlS5el2 063737 001576 OOLS6E 1S: ABD FRI. FREQ 
2567 015220 005537 001574 ADC FREQ3 
2568 015204 005737 001574 TST FREQ3 
2569 015230 100405 BMI 3$ 
2570 O15e32 005337 O1304e DEC RTEMP 
2571 015236 001365 BNE 1$ 
e572 015240 000137 014744 2s: IMP RASK 
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2573 015244 
2574 Q1E246 
e575 015259 
2576 
0577 
257 
2579 
2580 
2581 
2582 
2583 015252 
2584 015256 
2585 015250 
2586 015262 
2587 015064 
2588 015265 
2589 015270 
2590 015274 
2591 015300 
259° 015302 
2593 015306 
25m 015310 
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5304 
2597 015332 
2598 015340 
2599 015342 
2600 O15346 
2601 015354 
2602 015356 
2603 015364 
2604 015366 
2605 015372 
2606 O!5400 
2607 015402 
2608 O15406 
2609 o15416 
2610 O15414 
2611 
e612 
e613 
2614 
2615 
2616 
2617 
2618 O1S416 
2619 015424 
2620 015432 
2621 015436 
e622 
2623 
ebay 
2625 
2626 
2627 O1SH4p 
e628 O15446 

104400 
Oelbre 
000750 

013737 
012737 
005770 
000240 

013737 
023710 
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001652 

014754 
163644 

163642 

163632 

013042 

003366 
013042 

O1304e 

001163 
014754 

013250 

013280 

ooo004 
O1S466 
oooco0 

01304e 
163626 
013042 
000003 

000015 

014754 

000125 

015516 
oo0004 

000004 

KO4 
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3$: TYPE 
MTTL 
BR RDELAY 

t SROUTINE ro SET UNI OR BIPOLAR A/D 
j CALL = Q 
;* 

RQUBR: TST EXPERT 
BNE . +6 
TYPE sUNI OR BI-POLAR? 
MQURB 
TYPE 
MQ 
CLR CHAR 

13: TST8 aSTKS sWAIT FOR RESPONSE 

23: TSTB ss ASTPS ECHO. 
BPL 23 
MOV aSTKB,RTEMP 
MOV RTEMP. JSTPB 
BIC #240, RTEMP 
CHP RTENP, #3 stC TYPED? 

JMP eTBeT1 
CMP RTEMP, #15 CR TYPED? 
BEQ 33 
MOV TEMP, CHAR 

BR 1$ 
38: TYPE, $CRLF 

CMP CHAR, 8’ U 
BNE 4g 
INC BIPOL 
EXIT 

4S: CLR BIPOL 
EXIT 

t SROUTINE TO CHECK THAT AN ADDRESS TYPED 15 A LEGAL ICS-ADOR. 
#TYPE ERROR IF NOT - ENTER WITH ADDR IN (0) 
j CALL = JSR PC,CKADR 

CKADR: MOV 384,38 sSTORE LOCATION 4. 
MOV #25. 984 -SET TIME-OUT LOCATION FOR TRAP IF ANY. 
ve a(03 “TEST MOD. ADDR. TYPED. 

5 kt 
;%%# MODULE ADDRESS DOES EXIST BUT MAY NOT BE ASSCCIATED WITH THIS 
in FILE BOX. THEREFORE, CHECK ADDRESS FOR WITHIN FILE BOX LIMITS 

MOV 3$, 084 sRESTORE TIME OUT VECTOR 
CMP ICSLMT, (RO) 
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2629 O1s4S2 003022 BuT us 
2630 O15454 O23710 001676 CMP ICSHGH, (RO) 
2631 O15460 003417 BLE 4g 
2632 015462 00572 18: TST (O)+ 

633 015464 00029 RTS PC sEXIT - SUBROUTINE. 
634 O18466 164400 O22115 2S: TYPE, | MNRFN ‘TYPE ERROR MESSAGE. 

2635 015472 TYPOCT (0) : TYPE ADOR. 
2636 O15472 O11046 MOV (0) ,-(SP) SAVE (0) FOR TYPEOUT 
2637 O15474 104401 TYPOC 1:60 TYPE~-OCTAL ASCII(ALL DIGITS) 
2638 O15476 062706 o00006 ADD #6 RS 
2639 015502 162716 ooud02 SUB #2, (6) «FIX RETURN ADDRESS ON STACK 
2640 015506 313737 O15516 coooo4 MOV 35,084 RESTORE VECTOR ADDRESS 
2641 015514 O00002 EXIT SO THAT WE RETURN AND REASK 
2b42 QUESTION ON MODULE ADDR. 
bys 015516 00090 38: .WORD 0 TEMP STORAGE OF LOC. 

264S 
264 O15520 !04400 026361 us: TYPE, NRANGL :NOT WITHIN FILE 
2647 O15524 TyPOcT (0) 
2648 015524 011046 MOV (0) ,-(SP) s;SAVE (0) FOR TYPEOUT 
2649 015526 104401 TYPOC 260 TYPE--OCTAL ASCII(ALL DIGITS) 
2650 015536 104400 026374 TYPE, NRANG2 
2651 015534 005726 TST (R6)+ POP STACK PAST JSR RETURN 
2652 015536 62715 o0000e SUB #2, (RO) SBACK POINTER TO RE-ASK QUESTION 
2653 O15542 og0t0e2 EXIT : RETURN 
2654 
2655 
2656 
2657 S ROUTINE USED OFR GENERATION A DELAY 
2658 ; #CALL=DELAT 

sre i 
2661 O1SS44Y 013737 OO1S6& 013042 RDELAY: MOV FREQ, RTEMP GET DELAY TIME 
2662 015552 OO1411 BEQ 25 
2663 O15554 013737 001570 O1S600 MOV FREQ, RTEMP2 
2be4 015562 005337 013042 18: DEC RTEMP s DELAY 
2665 915566 001375 BNE 1$ 
2666 015570 005337 O15600 DEC RTEMP2 
2667 015574 100372 BPL 1$ 
2668 015576 oO0002 2S: EXIT : RETURN 
2669 015600 OO0000 RTEMP2: O 

Seat 
2672 S SROUTINE TO GENERATE SECOUNDARY DELAY 
2673 ; #CALL =DELAY2 

2675 015602 013737 001572 O13042 RDELAe: hov FREQ2, RTEMP 
2676 015610 001413 BEQ 2g 
2677 Ol86l2 013737 001574 o1S600 MOV FREQ3, RTEMP2 
2678 015620 005037 177776 CLR PS 
2679 015624 005337 013042 1$: DEC RTEMP 
2680 015630 001375 BNE 1$ 
2681 015632 005337 O1SE00 DEC RTEMP2 
2682 015636 100372 GPL 1$ 
2683 015640 do0002 2s: EXIT 
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2685 
2686 3% 
2687 
2688 
2689 3% SYSTEM INITIALIZE ROUTINE 
2699 3% 
2691 
e692 015642 RINIT: ‘ 
2693 Q1S642 913700 001104 MOV SICNT,RO 
2694 015646 900005 RESET 
2695 015650 O3e777 O00001 163262 BIT #1, QSWR 
2696 015656 9014C2 BEQ 1§ 
Bae 015660 000137 003366 JMP START1 

2699 015664 O05e777 000100 163252 18: BIS #100, @STKS 
e700 015672 o0000e EXIT 
e701 

Be 
e704 t SROUTINE USED TO MODIFY PATTERN SENT TO OUTPUT MODULE 
e705 :¥FIRST LOCATION MAY BE CHANGED BY RPATA (PATTERN MODIFIER INPUT ROUTINE) 
706 ; #CALL=CPATR 

ee — 
2709 015674 023727 001602 O0001e RCPAT: CMP PATRNM, #le 
e710 015702 001442 BEQ RCPATR 
2711 Q1S704 g00e4 CLC ;CLEAR. C BIT 
e7l2 Q15706 005e37 001604 RCPATI: INC a#PATRN ;MODIFY PATTERN 
2713 O1571e 1034le BCS 1$ 
e714 015714 022737 005137 015706 CMP #5137, RCPATI ;D0ING A COMPLEMENT PATERN? 
e715 015722 001406 BEQ 1§ ;IF SO DON’T ADD CARRY IF ANY! 
2716 015724 063737 001606 001604 ADD PATRNC, PATRN 
e717 QiS732 905037 001606 CLR PATRNC 
e718 015736 000002 EXIT 
e719 015740 023727 015706 006037 IS: CMP RCPATI, #6037 
2720 015746 001004 BNE es . 
e7el Q1S750 012737 100000 001606 MOV #100000, PATRNC 
e?7ee 015756 000002 EXIT 
e723 015760 Ol1e737 O00001 001606 es: MOV #1, PATRNC 
e7e4 015766 000002 EXIT 
e725 ;#MODIFIER LIST 
e7e6 015770 005237 RCPATL: $237 ;¥INCREMENTING PATTERN Q- 
e7e? 015772 005337 $337 ;¥DECREMENTING PATTERN | 
2728 018774 005737 $737 ;#NO_ CHANGE OF PATTERN 2 
2729 015776 006137 6137 ROTATE LEFT PATTERN 3 
e730 016000 006037 6037 ;#ROTATE RIGHT PATTERN 4 
2731 016002 Q06237 6237 :*RANDOM NUMBER GENERATOR 5 
e732 016004 006337 6337 S#ARITH. SHIFT LEFT PATTERN & 
es 016006 005137 $137 ;*COMPLEMENT PATTERN ? 

2735 
2736 ‘ 
2737 SAL TERNATE CHANGE PATTERN ROUTINE IF RANDOME 
5738 ; #NUNBER FOR PATTERN IS SELECTED. 

2740 018010 RCPATR: 
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013737 
o0000e 

005737 
901002 
104400 

021714 

000742 

006337 
042737 
063737 
017737 
o0000e 

MACY11 27(732) 
INITIALIZE THE COMMON TAGS 

004737 016244 
016344 

001652 

001692 
000002 
00160e 
001604 

01$770 
177770 

025326 

001602 
177761 
001602 
174676 

001604. 

016070 
01607e 

NO4. 
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JSR 
MOV 
EXIT 

PC, SRAND : ;GENERATE A RANDOM NUMBER. 
SLONUM, PATRN :PUT NUMBER IN PATTERN. 

S SPATTERN INPUTTER AND MODIFIER ROUTINE 
;#FORM PATTERN MODIFIER, PATTERN. 
; #CALL= PATAR 

RPATA: t51 

1$: PATRNM 

es: 

EXPERT 

; “ASK OPERATOR-"PATTERN MODIFIER AND 

: PATTERN?” 
aEATRNM, 8, :SET TO INPUT PATTERN + MODIFIER 

Se tRNM ;SET DEFAULTS: O PATTERN 
PATRN >PATTERN MOD. = INC. 

RPATA 
;GET THEM. 

#RCPATL,RTEMP ;POINT TO BEGINNING OF MODIFIER LIST. 
4177770,PATRNM LEGAL PATTERN MODIFIER? 
) sIF YES 2% 
MIVP “NO TYPE ERROR MESSAGE. 
RPATA sREASK QUESTION. 

PATRNM 
#177761, PATRNM ;FIX ADDITIVE. 
PATRNM, RTEMP ;POINT TO MODIFIER. 
ORTEMP, RCPAT+12° RETURN. ;CHANGE PATTERN MODIFIER ROUTINE. 

. SSAVE 
.SBTTL SAVE AND RESTORE RO-RS ROUTINES 

REALE L SERGE RAGE AREER ERE EAA A RAE R RAE EARL RRR LEE REEL ERE LE EERE 

SAVREG 
UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE: 

STARS 

t kcave RO-RS 
j CALL: 

i STOP---(416) 
rr +2---(+18) 
+i +4moeRS 
+ i +6=---RY 
* +8---R3 
*#+10---Re 
:#+12---R1 
+ #414---RO 

SSAVREG: 
PUSH (RO,R1,R2,R3,R4, RS) 
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2797 O181SO O10046 MOV RO,-(SP) -:PUSH RO ON STACK 
2798 Q16152 010146 MOV R1.-(SP) ::PUSH RI ON STACK 
2733 O15154 010246 MOV Re. -( SP) = :PUSH R2 ON STACK 
2929 916155 010346 MOV R3.-(5P) -:PLISH R3 ON STACK 
283: O16160 C1046 MOV Ry’ -( Sp) ::PUSH RY ON STACK 
2832 Cléibe OL0S46 MOV RS’ -(5P; PUSH RS ON STACK 
2993 O16164 C!ee4s o00e2 MOV 2elSP),-(SP) »:SAVE PS OF MAIN FLOW 
eG O1617O O16646 COCde2 MOV 22. 5P).-(SP) >:SAVE PC OF MAIN FLOW 
2855 O16174 Clso4¥s 9099ee MOV 221 5P). -(SP) »:SAVE PS OF CALL 
2956 G:62cc A6hs— oo00ee MOV 221 5P),-( SP) 2:SAVE Po SF CALL 
eo. Sigesy odedce RTI 

2899 ’ » RESTORE RO-RS 
agin > #CALL: 
esil > + RESREG 
2812 016206 ; SRESREG: 
25:13 O16208 oO12666 co00z2 MOV (SP)+,22(SP) s:RESTORE PC OF CALL 
eSi14 Otbele O12665 009022 MOV (SP)+,22(5P) >:RESTORE PS OF CALL 
2815 716216 Ol2666 905920 MOV (SP )+, 22(5P) -:RESTORE PC OF MAIN FLOW 
2816 Oléeee Clash o8S2e2 MOV (SP)+) 22. SP) >-RESTORE PS OF MAIN FLOW 
281? O16226 POP «RS_R49-R3, R2,R1,RO> 
2218 O16226 012605 MOV (SP3+, RS -;POP STACK INTO RS 
28!9 016230 O12664 MOV (SP)4.R4 ::POP STACK INTO RY 
e829 O16232 012603 MOV (5P)+°R3 >:POP STACK INTO 3 
2821 018234 Ol26d2 MOV (SP)+. RD ::POP STQCK INTC Re 
2822 016236 012069: MOV (SP)+/R1 >:POP STACK INTO R1 
2823 018240 612500 MOV ‘SP)4-RO *:POP STACK INTO RO 
e8e4 Ol6e42 009962 RTI 
29825 16244 . SRAND 
ebeb .SBTTL RANOCM NUMBER GENERATOR ROUTINE 

2828 O16244 STARS 
28293 $3 SERESPESSRSSSSFRESFERERSSSERELSRSSSSSKRSSSRSSSSSSRSRSSARFIASSASSLS SD 

2830 :$THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR 
293! -#ITH & RANGE OF O TO 2(433)-1. 
este 2 @CALL: 
2323 i JSR PC, SRAND =:CALL THE ROUTINE 
oe34 :# RETURN > :RETURN HERE THE RANDOM 
2525 i >;NUMBER WILL BE IN 
seas 3% >; SHINUM, SLONUM 

2638 Olb244 SRAND: PUSH  <RO,R1.Re> 
2239 016244 O1004E MOV RO. -(SP) ;:PUSH RO ON STACK 
2849 O16246 O10146 MOV R1.-<5P) *:PUSH Ri ON STACK 
e641 O16250 010246 MOV Ro. -(5P) ::PUSH Re ON STACK 
ee4e O16e52 013700 016344 MOVs SLONUM, RO ::SET RO WITH LOW 
2543 916256 013701 016342 MOY SHINUM. RI -:SET RI WITH HIGH 
eS44+ Oleebe Ole702 177771 MOV 8-7, Re ::SET SHIFT COUNT 
2845 O1 006300 1S: ASL RO ::SHIFT RO LEFT AND 
2e46 018270 OO6!0i ROL Ri :;ROTATE CARRY INTO RL ANC 
2847 Clbe72 dOSeh2 INC Re :CHECK FOR DONE 
2848 O16074 001374 BHE 1§ = :CONTINUE SHIFT LOOP: 
2849 016276 062700 O16344 ADD $LONUM, RO ADD NUMBER TO MAKE X 129 
2es0 16392 Ocssol aoc Ri ::PROPOGATE CARRY 
2651 O16304 063701 O16342 - . AbD SHINUM, RI >:ADD NUMBER TO MAKE X 129 
zet2 916310 62700 601057 ADD 81057, R0 »:ADD LOW CONSTANT 
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2353 016314 00559) Ave Rl ;;PROPCGATE CARRY 
ess4 O1631& O&e701 C4740! ADD BY740], RL :;AD0_HIGH CONSTANT 
2955 015322 910037 O16344 MOV RO, SLOAUM :SAVE RO 

016326 O1C:37 916342 MOV sR}, SHTNUM SAVE RI 
2957 ib2 POP Re, R1,RO> 
2853 616332 012602 MOV (SP}+,Re :;POP STACK INTO Re 
2859 016334 012601 MOV (5P)+°R1 :;POP STACK INTO RI 
2800 016336 012630 MOV (SP )+:RO ::POP STACK INTC RO 
2951 016340 o0020° RTS PC :;RETURN 
3352 O16342 176543 SHINUM: .WORD 176543 
2963 O16344 123456 SLONUM: .WORD 123456 
2964 O1S346 .$S8eD 
S865 .SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

2867 016345 STARS 
e868 f RRERSEHSSRESERRSEL ESSER L SEES SSSLEESSES ERE ESEAGS PEE SE EESS ES EEES 

2369 Z#THIS ROUTINE WILL CONVERT & 16-BIT UNSIGNED BINARY NUMBER TO AN 
270 : #UNS1GNED DECIMAL ASCIZ NUMBER. 

f . ony 

ere ie MOV NUMBER, -(SP) —; ;PUT BINARY NUMBER ON THE STACK 
2873 3# JSR Pc, dssSB20 23 CALL . 
a te RETURN ADDRESS CF THE 1ST ASCIZ CHAR.IS CN THE STACK 

75 
2877 918345 0/6637 O00092 016376 $SB2D: MOV  2cSP) 1S ;;SAVE BINARY NUMBER 
2878 016354 0.2746 016376 MOV a18,-{SP) :;SET POINTER 
2879 016360 504737 £16402 JSR PC, dsS0B20 ;:CALL DOUBLE LENGTH CONVERT 
2880 O:6364 O62716 OO0C0S ADD 85) (SP) :;ONLY ALLOW FIVE CHARACTERS 
288: O16370 012665 ocd00C2 MOV (5P)4,2(SP) :;PICKUP POINTER 
e682 O16274 000207 RTS PC : ;RETURN 
2883 01636 ofed00 crcoce 1S: .WORD 0,0 
2es4 O16402 -$0B2D 
e5es -SBTTL DOUBLE LENGTH SINARY TO DECIMAL ASCII CONVERT ROUTINE 

e887 016492 STARS 
esse Hi SHSSSESASSSERESLASRAESSSSSSALESSSSSSASSSASSSSSSSSSASLERSASRASSS 
2889 t#THIS ROUTINE WILL CCNVERT A 3e-BIT BINARY NUMBER TO AN UNSIGNED 
2290 s*#DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 
2891 ; #POSITIVE. 
e89e *#CALL 
2893 . te MOV #PNTR,-(SP) s;PCINTER TO LOW WORD OF SINARY NUMBER 
2834 ye JSR —s- PC, aw$0B82D : 
2895 + RETURN ;;THE FIRST AODRESS OF ASCIZ 
2896 31S ON THE STACK 

sa 
2899 O16402 104407 $OB2D: SAVREG ;;SAVE REGISTERS 
2900 O16404 Oles0e oonoce NOV @( SP) Re ;PICKUP THE DATA POINTER 
2901 O16410 012700 O16S62 _ MoV aSDECVL RO S7GET ADDRESS OF “SCECVL™ STRING _ 
2992 O16414 O10066 050002 MOV = RO A SP} PUT AODRESS OF ASCIZ STRING ON STACK 
2993 O16420 012291 MOV (Re) +,R1 ;;PICKUP THE BINARY NUMBER 
2904 Olb¥e2e Ol2cde MOV (R2)+'Re 
2905 O1424 012737? o00012 016500 MOV #10. ,4§ ;;SET UP TO DO 10 CONVERSIONS 
eS06 016422 012704 O1651e MOV aSTNPUR, RY ;;ADDRESS OF TEN POWER 
2597 O:6436 012705 016514 MOV BS TNPWRE2, RS 
29cS dlew42 005093 18: CLR so ;;CLEAR PARTIAL 
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e309 O16444 161401 2s: SUB CRY) RI ; SUBTRACT TEN POWER 
2910 O16446 005602 Sec Re 
91 pied Ag Laas Bue (RS) ,Re 
Si2 9164 4 L 3$ +:;BR IF TEN POWER TO LARGE . 

e313 O164%S4 005293 INC R3 Fi ADO. 1 TO PARTIAL 
e314 O164S6 0007? BR c$ 
2931S 016480 O6e40) 3$: ADD (R4Y)+,R1 EPC TORE SUBTRACTED VALUE 
e916 O1646e O0SS02 ADC Re 
e3i7 pie ee pes ide B08 (R414, Rg 
2918 Q16466 5 C (RS)+, (RS)+ ;;MOVE TO NEXT TEN POWER 
2319 016470 OS2703 0900960 BIS 80.83 » s CHANGE PARTIAL TO ASCIT 
2320 O16474 110320 MOVB  R3.URC)+ cave IT 
2921 016475 095307 DEC (PC)+ ; ;DONE? 
e3e2e 016509 900000 4§: -WORD 0 
2923 916502 001357 BNE 1S :BR IF NO 
2924 O16504 105020 CLRB (RkO)+ t  TERMINATO OR 
2925 O1650& 104410 RESREG 3 ;RESTORE REGISTESS 
2326 016510 o002eC” RTS PC > ;RETURN 
2927? QO16Si2 145000 STNPWR: 145900 Re ECS 
2328 016514 03632 35632 _ 
2923 016516 160400 160400 :31.Ge08 
2930 O16S2eC 002765 2765 . 
e931 d16522 11320C 113200 332.0€07 

2 Ql o0de2 . 
2933 C1SSe6 041100 041100 ::1.0¢06 
e334 016530 090017 1? 
2393S 016S32 103240 103240 :31.CE05 
2936 016534 09000! 1 
2337 016536 023420 e34e0 331. 0E04 
2938 O16540 900000 0 
2939 016542 001750 1750 31.0893 
2340 616544 000000 0 . 
e341 O16546 200144 144 3:1.0&9e 
ese 016550 0000 0 
e343 0165Se d000i2 le 331. C891 
2344 016554 oo00c 0 
eS 916556 cCCO01 1 :31.0E90 
2S%6 016560 000000 0 
peat 0185$e 000014 SOECVL: .BLKB le. s sRESERVE SYCRAGE FOR ASCIZ STRING 

e343 
2eS50 
295i 
23S2 
2e9S3 016576 .SERROR SERRTYP 
Sec .SBTTL ERROR HANDLER ROUTINE 

e356 016576 STARS 
e357 SERGE ERG EE EERE RSE EASE EE EE EEE EE EEE CEES ERE RRR ES 
2358 t ETHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ESROR COUNT, 
2359 * #SAVE THE ERROR ITEM NUMBER AND THE ADORESS OF THE ERROR CALL 
2960 : #AND GO TO SERRTYP ON ERROR 
236! :# THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
2362 #SWIS=1 HALT ON ERRO 
2363 :#SW13=1 INHIBIT ERROR TYPEOQUTS 
29e4 ; #CALL 



MAINDEC-11-DoTCA-8 
OCICAB.P1) 

W
W
W
 

W
O
)
 
G
I
G
I
G
S
 

O
o
o
o
e
o
n
o
 

O—
* 

bo
 
0
-
2
0
 

b
e
 
p
h
 

we 

N
M
U
I
E
 
(
I
T
U
 

C
I
G
I
C
 

G
o
 

U
e
 

O
o
O
w
e
m
 

104400 
010046 
005300 
153760 
001004 

013746 

104401 
200426 

000000 
104400 

MACYLi 27(732) 
ERROR HANDLER ROUTINE 
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001166 
016742 

001163 
016760 

001163 
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3H ERROR N ;;ERROR=EMT ANC N=ERROR ITEM NUMBER 

SERROR: ~ 

78: BME SRRFLG SBR TPES SPREE ELE co to zero 
MOV STSTNM, DISPLAY ::DISPLAY TEST NUMBER AND ERROR FLAG 
INC SERTTL s3ING THE ERROR COUNT 
MOV (SP) SERRPC -:GET ADDRESS OF ERROR INSTRUCTION 
Sus #2, SERRPC 
MOVB  QSERRPC.SITEMB ;;S”RIP_AND SAVE THE ERROR ITEM CODE 
BIT sBIT13, dSWR >:SkIP TYPEOUT IF SET 
BNE 208 22 SKIP TYPECUTS 
ISR PC, SERRTYP -:GO TC USER ERROR ROUTINE 

_ TYPE , SURLF 
o> 

2s: TST aSWR ::HALT ON ERROR 
BPL 3$ *:SkIP JF CONTINUE 

35 HALT ::HALT ON ERROR! 

: s RETURN 
SERRTYP 

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

STARS 
5 EARLE LREEE RESALE SEER E RAL EE EERE ES EARAREERERALEEESEE ELSES SEE EEES 
:#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TC DETERMINE WHICH 
:#ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
S#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: 
TYPE SCRLF +5 CARRIAGE RETURN” 8 “LINE FEED” 
MOV RO, -(SP) SAV 

;;PICKUP THE ITEM INDEX CLR RO 
BISB osSITEMB,RO 
BNE i$ ;;IF_ITEM NUMBER IS ZERO, JUST 

-: TYPE THE PC OF THE EROSR 
TYPOCT SERRPC, «ERROR ADDRESS> 
MOV SERRPC;-(SP)  ;;SAVE SERRPC FOR TYPEOUT 

ERROR ADDRESS 
TYPOC *2G0 TYPE--OCTAL ASCII(ALL DIGITS) 
BR 6S t:GET OUT 

1S: DEC RO ADJUST THE INDEX SO THAT IT WILL 
ASL RO rt WORK FOR THE ERROR TABLE 
ASL RO 
ast RO 
ADD #SERRTB.RO :FORM TABLE POINTER 
MOV (RO)+, 28 +:PICKUP “ERROR MESSAGE” POINTER 
BEG 3S ?:SKIP TYPEOUT IF NO POINTER 
TYPE :: TYPE THE “ERROR MESSAGE” 

2s: .WORD 0 : TERROR MESSAGE POINTER GOES HERE 
TYPE = SCRLF t "CARRIAGE RETURN’ & “LINE FEED™ 

3S: MOV tRO)+,4$ ::PICKUP “DATA HEADER” POINTER 
BEO S$ ::SKIP TYPEOUT IF 0 
TYPE ©: TYPE THE “DATA HEADER” 

4§: -WORD 0 ':"DaTA HEADER" POINTER GOES HERE 
TYPE , SCRLF "CARRIAGE RETURN” $ “LINE FEED" 
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11 ERROR MESSAGE TYPEOUT ROUTINE 

016766 011000 SS: MOV (RO).RO PICKUP “DATA TABLE” POINTER 
016770 001004 - BNE 7$5)4 20 #60 TYPE THE DATA 

us : ( 

B1E55§ PAgSBO 001163 YPE acre i BERR GE RETURN” & “LINE FEED” 
017000 00207 RTS bc + :RETURN 
017902 7: TYPOCT aJ(RO)+ >3;TYPE AN OCTAL NUMBER 
017002 013046 MOV 3(RO)+,-(SP)  $3SAVE a(RO)+ FOR TYPEOUT 
O17008 19440! TYPOC °3G0 TYPE--OCTAL ASCII(ALL DIGITS) 
017006 005710 TST (RO) 3318 THERE ANOTHER NUMBER? 
O1701C 901770 BEQ &$ F NO 
017012 104400 ol79e0 TYPE QS PITVPE TWO(2) SPACES 
017016 900771 BR rh ; sLOOP 
017920 Beno40 oc0 Qs: -BSC1Z yo >: TWO(2) SPACES 

"017024 “EVEN 
017024 “§TYPOCT 

.SBTTL BINARY TD OCTAL (ASCII) AND TYPE 

017024 STARS 
5 AEE SEAR AE SE a SESE AEE SE EAE AEE SA SE EE SESE SE EEE AE EE RE 

THIS ROUTINE IS USED TO CHANGE a 16-BIT BINARY NUMBER TO A 6-DIGIT™ 
#OCTAL (ASCIT) NUMB Re aND TYP 
; #STYPOS---EN ER HE ETUP cIPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

* MOV NUM, - (SP) ;sNUMBER TO BE TYPED 
: # TYROS s:CALL FOR TYPEOU 
2 ?:N=1 TO 6 FOR AUMBER OF DIGITS TO TYPE 
:# “BYTE , 2 iM=l OR 0 
: L=TYPE LEADING ZEROS 
i St OSCUPBREGS LEADING SCR0S 

2 #STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
;#STYPOS OR STYPOC 
2 CALL: 
2 MOV NUM, -(SP} ::NUMBER TO SE TYPED 
i TYPON :;CALL FOR TYPEOUT 

| STYPOC-—-ENTER HERE FOR TYPEGUT OF A 16 BiT NUMBER 
3% 

te MOV NUM, -(SP> ";;NUMBER TO BE TYPED 
te TYPOC :;CALL FOR TYPEOUT 

017024 017646 gcocoo STYPOS: MOV 3(SP),-(SP) ; PICKUP THE MODE 
017030 116637 OO000i 017247 MOVE 1(5P);SOFILL :LOAD ZERO FILL SWITCH 
017036 112637 017251 . MOVE  (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE 
017042 062716 o00002 ADD #2, (SP) ADJUST RETURN ADDRESS 
017046 O00406 BR STYPON 
017050 112737 OOO00L 017247 -STYPCC: MOVB 81,SOFILL ;SET THE ZERO FILL SWITCH 
017056 112737 000006 017251 MOVB #6, SOMODE+1 rHSET FOR SIX(6) DIGITS 
017064 112737 OOO00S 017246 STYPON: MOVB 85, SOCNT BET THE ITERATION COUNT 
017072 010346 MOV R3;-(SP) eve RG 
017074 O10446 MOV RY’ (SP) ;s SAVE RY 
017076 O10S46 MOV RS’ -(5P) SAVE RS 
017190 113704 017251 MOVB SOAODESI, RY StGET THE NUMBER OF DIGITS TO TYPE 
017104 COS4O4 NEG 
017106 062704 020006 ADD aC, RY ;SUBTRACT IT FOR MAX. ALLOWED 
017112 110437 01725¢ MOVB —- R4, SOMODE SAVE IT FOR USE 

e
s
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3077 017116 113704 017247 MOVB SOFILL,RY s;GET THE ZERO FILL SWITCH 
3078 Ol7lee 016695 o000l1e MOV 12(SP).R5 :;PICKUP THE INPUT NUMBER 
3079 017126 905003 CLR R3 =:CLEAR THE OUTPUT WORD 
3099 017130 006105 18: ROL RS ; ROTATE MSB INTO “C™ 
3081 17132 oco4o4 BR 3$ -GO D0 MSB 
3082 017134 006105 23: ROL RS FORM THIS DIGIT 
3083 017136 OO8105S ROL RS 
3084 O17140 006105 ROL RS 
3085 O17142 01050 MOV R5,R3 
3086 O17144 OO610 33: ROL R3 :;GET LSB OF THIS DIGIT 
3087 017146 {105337 017250 DECB  S$O0MODE =: TYPE THIS DIGIT? 
3088 17152 100016 BPL 7§ *:BR IF NO 
3089 017154 O4e703 177770 SIC #177770,R3 s3GET RID OF JUNK 
3090 017160 o01002 BNE 4§ TEST FOR 0 
3091 017162 oOS7 TST RY ii SUPPRESS THIS 0? 
3092 017164 001403 BEQ S$ :BR IF YES 
3093 017166 005204 4g: INC RY *:DON’T SUPPRESS ANYMORE 0°S 
3094 017170 OS2703 o000b0 BIS #°0,83 MAKE THIS DIGIT ASCII 
309S 017174 052703 oo0o40 S$: BIS #’ OR 5 ;MAKE aSCil a NOT ALREADY 
30% 017200 110337 017244 MOVB  ——-R3. BS -SAVE FOR TYPING 
3097 017204 104400 917244 TYPE g$ 3360 TYPE THIS DIGIT 
3098 01721G 105337 O!7¢46 7$: DECB 3 ©- SOCNT ‘COUNT BY 
3099 017214 003347 BGT 2g + 3BR IF HORE TO 00 
3105 017216 Oo24c2 BLT 65 R IF DONE 

-017220 005204 INC RY js INSURE LAST DIGIT ISN’T A BLANK 
O17ee2e ooo744 BR 2s *:GO DO THE LAST DIGIT 
O17ee4 012605 8S: MOV (SP)+,RS > RESTORE RS 
017226 012504 MOV (SP)+"R4 > RESTORE RY 
017230 0120603 MOV (SP)4°R3 : RESTORE R3 
017232 O16666 occo002 of0004 MOV 2(SP) 4(SP) ::SET THE STACK FOR RETURNING 
017240 Ole616 : MOV (SP)+" (SP) 
017242 ocdo0e2 RTI : ;RETURN 
0172044 000 8S: -BYTE O STORAGE FOR ASCII DIGIT 
017245 OCO- . “BYTE O >: TERMINATOR FOR TYPE RCLUTINE 
017245 000 SOCNT: [BYTE 9 *:OCTAL DIGIT COUNTER 
617247 oso SOFILL: BYTE o 2: 7ERO FILL SWITCH 
917255 002000 SOMODE: -WORD *:NUMBER OF DIGITS TO TYPE 
017252 PWRMSS, START 

.SBTTL boueR BER AND UP ROUTINES 

027252 STARS . 
+ EEEEEEERELEESERRAE GEER REEEERELEEEAEEERERAERERRERRARESEARRRERE 
BOWER: DOWN ROUTINE 
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017252 012737 017416 o00024 $PWRON: MOV SSILLUP, J8PWRVEC ; SET FOR FAST UP 
017260 012737 oco340 o00026 MOV 8340, JSPWURVEC+E - : PRI 
017266 PUSH «RO, R1,82,R3,R4, bis 
917 C10046 MOY RC, “(cp) ;;PUSH RO ON STACK 
17270 D116 MOV Ry, "~(5P) >:PUSH R1 ON STACK 
17872 O10246 MOV R P) PUSH Re ON STACK 

017274 O10346 MOV R3; = (2p) -:PUSH RJ ON STACK 
17276 O10446 MOV RY’ -(SP) *:PUSH RY ON STACK 
17300 O10S46 MOV RS} -(5P) PUSH RS ON STACK 

017302 PUSH aSWR 
017302 O:7746 161632 « «MOV aSWR, -(SP) > sPUSH JSR ON STACK 
017396 010637 017420 MOV SP, SSAVRE 2;SAVE SP 
917312 012737 017324 ooo0e4 MOV BSPURUP, JePWRVEC :;SET UP VECTOR 
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3133 017320 ocooc0 HALT 
3134 017322 000776 BR 72 > sHANG UP 

3136 017324 STARS 
3137 «KRERARERARAARE RASS RRA AGES RESSEL SS RSSRSRRSRSSSASSE SESS ESSE LESSEE 

3139 'AOQWER UP ROUTINE 
3139 017324 012737 O17416 oOocey sPWRUP: MOV aSILLUP QAPURVEC ; ,SET FOR FAST DOWN 
3140 017332 013706 017422 MOV §SAVR6 , SP T 
3141 017336 005037 Ol742e2 CiR SeavRe AIT LOOP FOR THE TTY 
3142 017342 005237 O1742e 1S: INC SSAVRE ;:WAIT FOR THE INC 
3143 017346 001375 BNE 15 20F WORD 
3144 017350 POP Ray 
3145 017350 012677 161564 MOV (SP) +. JSWR -POP STACK INTO aSWR 
3146 017354 POP <RS_R4R3,R2,R 1, Bb» 
3147 017354 012605 MOV (SP5+,A5 "7 iO STACK INTO RS 
3148 017356 012609 MOV (SP)+/R4 *POP STACK INTO RY 
3149 017360 012603 MOV (SP)+°R3 *:POP STACK INTO R3 
3150 O17 012602 MOV (SP)+?R2 *:POP STACK INTO Re 
3151 017364 012601 MOV (SP)+'RI *:POP STACK INTO RI 
3152 017366 012600 MOV (SP) +. RO *:POP STACK INTO RO 
3153 017370 612737 017252 900024 MOV ASPWRON, SBPHRVEC’ : SET uP THE POWER DOWN VECTOR 
3154 017376 0120737 O00340 O000c6 MOV 8340, aePURVEC+2 - PRI 
3155 O17404 104400 TYPE REPORT THE POWER FAILURE 
3158 O17406 Oe4s74 SPWRMG: .WORD PWRMSG : POWER FAIL HESSAGE POINTER 
3157 917410 012716 MOV (PC)+, (SP) SS TESTART AT STA 
3158 017412 001704 $PWRAD: .WORD START +: RESTART ADDRESS. 
3159 017414 op0cne RTI 
3160 6017416 o90000 SILLUP: HALT >: THE POWER UP SEGUENCE WAS STARTED 
3161 017420 000776 BR -2 3; BEFORE THE POWER DOWN WAS COMPLETE 
ibe Ol7¥2e 000000 SSAVRE: 0 ::PUT THE SP HERE 

3164 017424 SSCOPE 
3165 .SBTTL SCOPE HANDLER ROUTINE 

3167 017424 STARS 
3168 s RESSEERERAAELSLALAERARARAESAREL EAE LSELAAALRARARHSAA KASS ELS SSLAS 

3169 THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
3179 *#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:D>) 
3171 #AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY< 15:08) 
3172 “THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
3173 :#SW14=1 LOOP ON TEST 
3174 aS l=! INHIBIT ITERATIONS 
3175 = ¥CALL 
slo 3% SCOPE ;;SCOPE=IOT 
3177 
3178 017424 SSCOPE: 
3179 617424 032777 O40000 161506 15: BIT #BIT14, SWR ;;LOOP_ON PRESENT TEST? 
3180 017432 o010SS BNE SOVER “YES IF SW14=1 
3181 eannaSTART OF CODE FOR THE XOR tEsTeRuenss 
3182 017434 000416 éXTSTR: BR 6$ SIF RUNNING ON THE “XOR" TESTER CHANGE 
3183 =: THIS INSTRUCTION TO A “NOP™ (NOP=240) 
3184 017436 013746 oo0004 MOV DAERRVEC,-(SP) 3:SAVE THE CONTENTS OF THE ERROR VECTOR 
3185 017442 012737 O17462 COO0D4 MOV #S$, JHERAVEC rSET FOR TIMEOUT 
3186 617450 005737 177060 TST 38177060 ;TIME OUT ON XOR? 
3187 O17454 012637 000004 MOV (SP)+ QHERRVEC tt RESTORE THE ERROR VECTOR 
3188 O17469. 000436 BR SSvLAb ::G0 TO THE NEXT TEST 
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000004 

001193 

001103 
001160 
004000 

000004 
161324 

161320 
177690 
000004 

161272 

161266 
177600 
00002! 

161422 

001104 

001104 
001160 

161346 

00000¢ 

oooco4 
000004 
000023 
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S$: CMP (SP)+, (SP)+ ; CLEAR ing a AFTER A al IME OUT 
MOV (SP )+) JHERRVEC j RESTORE HE ERROR 
BR SOVER’ ON THe PRESENT TEST 

6$:;"eaexEND OF CODE FOR THE XOR pee 
es: TSTB SERFLG ST » HAS AN “ERROR OCCURRED? 

BEQ 3$ ::BR IF N 
4g: SLRB = SERFLG 11 ZERO THE ERROR FLAG 

CLR STIMES EAR THE NUMBER OF ITERATIONS TO “MAKE 
33: SIT #BITI1,aSWR i INHIBIT ITERATIONS? 

BNE 1$ R IF YES 
TST $Pass HG Bast PASS OF PROGRAM 
BEQ 1$ INHIBIT ITERATIONS 
INC SICNT INCREMENT ITERATION COUNT 
CMP STIMES, SICNT CHECK THE NUMBER OF ITERATIONS MADE 
BGE SOVER -BR IF MORE ITERATION REQUIRED 

1S: MOV 81, SICNT > *REINITIALIZE THE ITERATION COUNTER 
MOV SMXCNT, STIMES Hee NUMBER OF ITERATIONS TO DO 

$SVLAD: INCB  $TSTNM “COUNT TEST NUMBERS 
MOV (SP), $LPADR SAVE SCOPE LOOP ADDRESS 

SOVER: MOV STSTAM, aQISPLAY OT SBLAY TEST NUMBER 
MOV SLPADR, (SP) 3 ;FUDGE RETURN ADDRESS 
RTI FIXES PS 

SMXCNT: 2000. >:MAX. NUMBER OF ITERATIONS 

 SREAD 
~SBTTL TTY INPUT ROUTINE 

STARS 
s RELEASE RERERELE REALE SEES REALL ASAE RERS AREAS LEA A RELA ARE RARARSALALES 

"ENABL LSB 

.DSABL LSB 

STARS 
5 REALE ERLE RHEE ERE EE EAE EE EEE EH EERE EERE EERE EEE 
HATS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

x RDCHR s INPUT A SINGLE CHARACTER FROM THE TTy 
i RETURN HERE CHARACTER IS ON THE STACK 
1% *:WITH PARITY BIT STRIPPED OFF 
9 

SRDCHR: MOV (SP) .-\SP) »:PUSH DOWN THE PC 
MOV 4(SP),e(SP) ->SAVE THE PS 

1$: TSTB aSTKS ssWAIT FOR 
BPL 1$ >: CHARACTER 
MOVB  9$TKB,4(SP) >:READ THE TTY 
BIC 8tC(1?7> 4(SP) :GET RID OF JUNK IF ANY 
CMP 4(SP), #23 =I IT A CONTROL-S? 
BNE 3 BRANCH IF NO 

2S: TSTB 3s STKS ‘WAIT FOR A CHARACTER 
BPL 23 *:LOOP UNTIL ITS THERE 
MOVB  a$TKB,-(SP) ::GET CHARACTER 
BIC #tC17?, (SP) + MAKE IT 7-BIT ASCII 
CMP (SP)+, kel 2:15 IT A CONTROL-0? 
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010346 
020032 
O2004e 

001162 

020030 
020030 
000015 

177777 
001164 

oco004 
020032 

040 047040 
oo0040 

000177 

TTY INPUT ROUTINE 

00C004 000140 

000004 000175 

oooo40 oo0coy 

009002 
000004 

000 
000012 
O2dlee 

0S3S0S 

20-SEP-76 15:53 PAGE be 

BNE 25 
BR 1§ 

38 CMP Ss 4Y(SP), #140 
BLT 4S 
CMP = H(SP), #175 
BGT  4§ 
SIC 840, 4(SP) 
RTI 4$: 

STARS 

ti TEs NOT DISCARD IT 
ESUME R 

ite SH GBPER CASE? 
sree IF YES 
3315 IT A SPECIAL CHAR? 
:BRANCH IF YES 

->MAKE IT UPPER CASE 
GO BACK TO USER 

UHHH HEEB HEHEHE HEHEHE HHH HEE HEHBEHHEH EE 
S#THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
:*CRLL: 
: ROLIN ss INPUT A STRING FROM THE TTY 
1% RETURN HERE *: ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
te ;; TERMINATOR WILL BE A BYTE OF ALL O'S 

SROLIN: MOV R3,-(SP) s;SAVE R3 
1S: MOV #StTYIN,R3 GET ADDRESS 
2s: CMP aSTTYINSS. ,R3 : BUFFER FULL? 

BLOS  4§ 33BR IF YES 
ROCHR 2 G0 READ ONE CHARACTER FROM THE TTY 
MOVB (SP) +, (R3) -:GET CHARACTER 

10S: CMPB sow 177, {R3) -:IS IT @ RUBOUT 
BNE 3$ 35 SKIP IF NOT 

4g: TYPE SQUES “TYPE A °?? 
BR 1g >:CLEAR THE BUFFER AND LOOP 

38: MOVB = (R3) , 98 -sECHO THE CHARACTER 
TYPE 9 
CMPB s«&IS, (R3)+ ;;CHECK FOR RETURN 
BNE 2s “LOOP IF NOT RETURN 
CLRB  =s_ - 1 (R3) CLEAR RETURN (THE 15) 
TYPE SLF 5 TYPE A LINE FEED 
MOV (SP)+,R3 sRESTORE R3 
MOV (SP). *(5P) ; ;ADJUST THE STACK AND PUT ADDRESS OF THE 
MOV 4(SP} 2e(SP) : FIRST ASCII CHARACTER ON IT 
Noy asTTYIN, 9(SP) RETU 

9$: .BYTE 0 Sree FOR ASCII CHAR. TO TYPE 
‘BYTE QO : TERMINATOR 

STTYIN: .BLKB 8. > :RESERVE g BYTES FOR TTY INPUT 
SCNTLU: .ASCIZ 74#U/(15><12> *: CONTROL 
SCNTLG: [ASCIZ /#G/<15><lo> ) HHCONTROL wie 
SMSWR: .ASCIZ ¢15><12>/SWR = 

SMNEW: .ASCIZ /’ NEW = / 

.SRDDEC 
.SBTTL READ A DECIMAL NUMBER FROM THE TTY 

STARS 
53S 0 9 909 9 9 9 0 a a a a a a a a a a a aa 

SHTHIS ROUTINE WILL REAO_A DECIMAL (ASCII) NUMBER FROM THE TTY AND 
S#CHANGE IT TO BINARY. IF TOO MANY CHARACTERS OR ANY ILLEGAL CHARACTERS 
;¥ARE READ A_"?" FOLLOWED BY A CARRIAGE RETURN-LINE FEED WILL BE TYPED. 
:¥THE COMPLETE NUMBER MUST BE RETYPED. THE INPUT IS TERMINATED BY THE 
:#USER TYPING A CARRIAGE RETURN. THE RANGE OF THE INPUT NUMBER IS 



OS 
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3301 : ¥POSITIVE 32767 TO NEGATIVE 32768. 
302 :*CALL: 
303 2% RODEC sREAD A DECIMAL NUMBER 

3304 i RETURN HERE NUMBER IS ON TOP OF THE STACK 

3305 , 
3307 020076 O1I646 SRDDEC: MOV (SP) =(SP) »:PROVIDE SPACE FOR 
3308 OcO!00 016666 000004 400002 MOV 4(SP} 2(SP) :: THE INPUT NUMBER 
3309 020106 FUSH «RO, RI R2> 
3310 OcOl06 o1co%s MOV RO, -(SP) ;sPUSH RO ON STACK 
3311 020110 010146 MOV R1.-(SP) S;PUSH RI ON STACK 
3312 Oedll2 o10246 MOV Re, -(SP) *PLISH Re ON STACK 
3313 020114 104405 13: ROLIN READ AN ASCIZ LINE 
3314 020116 012600 MOV (SP)+,RO ADDRESS OF 1ST CHA 
3315 020120 010037 o20244 MOV RO,6$ 3; SAVE INCASE OF SAD INPUT 
3316 Oc0le4 OOSC% CLR -(§P) >CLEAR DATA WORD 
3317 Oedles oOsC9e CLR Re SIGN SET POSITIVE 
3318 O20130 122710 ooooss . CMPB saw?-, (RD) BEE IF A MINUS SIGN WAS TYPED 
3319 O0c0134 OO100i BNE 2$ *BR IF_NO MINUS SIGN 
3320 020136 112002 MOVA = (RO) +, Re 7;SAVE FOR LATER USE 
33e1 O20140 112001 2S: MOVB = (RO)+,RI1 t  BTCKUP THIS CHARACTER 
3322 O20l4e O01424 BEQ 3$ *:GET OUT IF ZERO 
3323 O20144 122701 o00060 CMPB sé”, RI MAKE SURE THIS CHARACTER 
3324 020150 003032 BGT c$ 21S A DIGIT BETWEEN O 8 9 
3325 O291S2 122701 o0007! CMPB «89, RI 
3326 020156 002427 BLT cS 
3327 020160 032716 170000 BIT #107777, (SP) | ;;DON’T LET NUMBER GET TO BIG 
3328 020164 091024 BNE S$ :5BR IF NUMBER WOULD OVERFLOW 
3329 020166 006316 ASL (SP) #2 
3330 020170 O11646 MOV (SP) ,-(SP) ii SAVE FOR LATER 
3331 020172 006316 ASL (SP) 13% 
3332 020174 006316 ASL (SP) ie. 
3333 020176 O62616 ADD (SP)+, (SP) #!0. 
3334 Oc0200 102416 BVS c§ ; OVERFLOW ISN’T ALLOWED 
3335 Cede02 162701 ofo060 SUB #’0.R1 “STRIP AWAY THE ASCII JUNK 
3336 0202095 060116 ADD Ri, SP) :ADD IN THIS DIGIT 
3337 020210 102412 AVS o§ ;;OVERFLOW ISN’T ALLOWED 
3238 O20212 000752 BR 2s *L 
3333 O20214 005702 38: TST Re + CHECK IF NUMBER IS NEG 
3346 Oe02!6 OO140! BEO 4§ R 
3341 029220 O05416 NEG (SP) RT APGATE THE NUMBER 
3342 Oc0e22 012666 o0ocle 4S: MOV (SP)+. 12(SP) cave THE RESULT 
3343 020226 pop (Re RL. ROD 
3344 O20226 012602 MOV (SP3+, Re ::©0P STACK INTO R2 
3345 020230. 012e601 MOV (SP)+-RI >:;POP STACK INTO RI 
3346 Oc0e32 O1c600 MOV (SP)+°RO tt Bop STACK INTO RO 
3347 g20e34 00002 RTI : *RETURN 

3349 029236 005726 S$: TST (SP)+ ;sCLEAN PARTIAL NUMBER FROM STACK 
3350 O20e40 105010 CLRB = (RO) ::SET A TERMINATOR 
3351 Oo0e42 104400 TYPE Type THE INPUT UP TO BAD CHAR. 
3352 020244 Od00000 6S: .WORD 0 POINTER GOES HERE 
3353 Oc0246 104400 o01162 TYPE SQUES iene MCR Re pe 
3254 O202s52 000720 BR { ri TRY AGAIN 

3256 OedeS4 . STYPE 
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8 
3359 O292S4 

020254 
3376 peo eo 

3401 020360 
3402 020364 
3403 020366 
3404 02037e 
3405 020376 

3409 020400 
3410 O20404 
3411 020410 
34ie 020416 

105737 

013746 

105366 
002770 
004737 
105337 
000770 

112716 
004737 
132737 
001372 

MACY11 27(732) 

001157 

oooc02 

o0000e 

000011 

000200 

020470 

020424 
001156 

001154 

000001 

o204e4 
020470 

000040 
020424 
000007 020470 

LOS 
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~SBTTL TYPE ROUTINE 

STARS 
sc MERRRRA ERE K ERLE LER RARER SERRE RRA AAA EEA AA RRA R ERE ES 
;#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
s#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
+ NOT SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. El: 
:#NOTE?: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
j ENOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

s*#CALL: 
:#1) USING A TRAP INSTRUCTION 
i TYPE » MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

+ TYPE 
:# MESADR 
;* 

$TYPE: TSTB STPFLG 33;I1S THERE A TERMINAL? 
SPL 1$ ;;BR IF YES 
HAL T ;;HALT_HERE IF NO TERMINAL 
BR 3$ * LEAVE 

1$: MOV RO,-(SP) > sSAVE RO 
MOV detSP),RO ;;GET ADDRESS OF ASCIZ STRING 

eS: MOVB (RO)+,-(S5P) ;;PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE 4§ ::BR IF IT ISN’T THE TERMINATOR 
TST (SP)+ ;3IF TERMINATOR POP IT OFF THE STACK 

60S: MOV (SP)+,RO ssRESTORE RO 
3$: ADD #2, (SP) :sADJUST RETURN PC 

RTI : RETURN 
4$: cre aeT, (SP) 3;BRANCH IF <HT> 

cure SERLF,, (SP) ;:BRANCH IF NOT <CRLF> 

TST (SP)+ ;;POP_ <CR><LF> EQUIV 
tye ss TYPE A CR AND LF 

CLRB SCHARCNT ;;CLEAR CHARACTER COUNT 
BR 2$ ::GET NEXT CHARACTER 

S$: JSR PC, STYPEC ;3G0 TYPE THIS CHARACTER 
6$: CMPB SFILLC, (SP)+ 33I1S IT TIME FOR FILLER CHARS. ? 

BNE 2S ;3IF NO GO GET NEXT CHAR. 
MOV SNULL , -(SP) ;;GET # OF FILLER CHARS. NEEDED 

;;AND THE NULL CHAR. 
7§: DECB 1(SP) ;;DOES A NULL NEED TO BE TYPED? 

BLT 6$ :3BR IF NO--GO POP THE NULL OFF OF STACK 
JSR PC, STYPEC 73GO TYPE A NULL 
DECB SCHARCNT ::00 NOT COUNT AS A COUNT 
BR 7$ ;3LOOP 

sHORIZONTAL TAB PROCESSOR 

8$: MOVB #’ , (SP) ;;REPLACE TAB WITH SPACE 
JSR Pc, $TYPEC TYPE A SPACE 
BITB #7, SCHARCNT BRANCH IF NOT AT 
BNE 9$ :: TAB STOP 
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3413 020420 005726 TST (SP)+ >:POP SPACE OFF STACK 
3414 O2c4e2 000724 BR 2g ::GET NEXT CHARACTER 
3415 Oced424 105777 160520 STYPEC: TSTB  aSTPS *?WAIT UNTIL PRINTER IS READY 
3416 020430 100375 BPL STYPEC 
3417 Oc0432 116677 ocoo02 160512 MOVB  2(SP),aSTPB s:LOAD CHAR TO BE TypeéD INTO DATA REG. 
3418 GeO44O 122766 000015 600002 CMPB = s-w#CR, 2 SP) TS CHARACTER A CARRIAGE RETURN? 
3419 O20446 001003 BNE 1§ : BRANCH IF_NO ‘ 
3420 O204S0 195037 020470 CLRB  $CHARCNT *YES--CLEAR CHARACTER COUNT 
3421 oc04s4 O00406 BR STYPEX + EXIT . 
3422 020456 le2e766 oO000le cooo02e 1s: CMPB ss LF, O( SP) 31S CHARACTER A LINE FEED? 
3423 Oc0464 001402 BEQ STYPEX ::BRANCH IF YES 
3404 Oe0466 105227 INCB (PC) 4 COUNT THE CHARACTER 
34e5 Oc0470 000000 SCHARCNT: WORD O *:CHARACTER COUNT STORAGE 
3426 020472 O00207 STYPEX: RTS PC 
3407 
3458 
3429 
3430 
3431 
3432 oe0474 STRAP 
EAEE .SBTTL TRAP DECODER 

343S 020474 STARS . 
3436 3 KAARABLAAE RAK AEA BRAGA RA AAA RRS RAE REE KERR EGER KASH KSEE AERREE EES 

3437 “THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
3439 *#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
3439 *#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
40 >#G0 TO THAT ROUTINE. 

3442 020474 O10046 STRAP: MOV RO,-(SP) : SAVE RO 
3443 020476 016600 ocoo0e | MOV 2($P) RO *:GET TRAP ADDRESS 
3444 O20S02 005740 TST -(RO) *:BACKUP BY 2 
344S Oc0S04 111000 MOVB (RO), RO -3GET RIGHT BYTE OF TRAP 
3446 Oc0S06 006300 ASL RO POSITION FOR INDEXING 
3447 020510 O16000 Oo20516 MOV STRPAD(RO),RO  ;:ihUeX TO TABLE 
3448 020514 900200 RTS RO -3G0 TO ROUTINE 

3450 020516 SETTRAP TYPE,STYPE,t/TTY TYPEOQUT POUTINE/ 
3451 O20S16 SSSET TYPE, STYPE, \< TRAP+STRP>, \STRP, <TTY TYPEOUT ROUTINE? 
sibe .SBTTL TRAP TABLE 

3454 s#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
358 +BY THE “TRAP” INSTRUCTION. 

3457 ; ROUTINE ; 
3458 5 eee 
3459 020516 STRPAD: 
3460 020516 O20254 $TYPE ; ;CALL=TYPE TRAP+O( 104400) TTY TYPECUT ROUTINE 
3461 020520 SETTRAP tYPOC,STYPOC,t/TYPE OCTAL NUMBER (WITH LEADING ZEROS)/ ~ 
3462 020520 SSSET  TYPOC, STYPOC, \<TRAP+STRP>, \STRP, <TYPE OCTAL NUMBER (WITH LEADING ZEROS)> 
3463 020520 017050 STYPOC :;CALL=TYPOC’ TRAP+1(104401) ‘TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
3464 Oe05c2 . SETTRAP TYPOS, S$TYPOS, t/TYPE OCTAL NUMBER «NO LEADING ZEROS)/ 
3465 020522 S$SET TYPOS, STYPOS, \<TRAP+STRP>, \STRP, <TYPE OCTAL NUMBER (NO LEADING ZEROS)» 
3466 Oc0See 017004 - STYPOS ::CALL=TYPOS’ TRAP+2(104402) ‘TYPE OCTAL NUMBER (NO LEADING ZEROS) 
3467 Oc0S24 SETTRAP TYPON, STYPON, t/TYPE OCTAL NUMBER (AS PER LAST CALL)/ 
3468 020524 S$$SET TYPON,STYPON,\<TRAP+STRP>,\STRP,<TYPE OCTAL NUMEER (AS PER LAST CALL)» 
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020524 

Oehese 

020536 

020540 
O0e0S40 
020546 
020542 
oe0S42 
029542 
020544 
Ge0S44 
020544 
020546 
O2e0S46 
020546 
620550 
020550 
020550 
0205S2 
020552 
020552 
0205S4 
020554 
0205S4 
020556 
020556 
020556 
0205¢0 
020560 
020560 

020562 

017064 

017604 

017724 

020076 

016150 

016206 

013746 

013314 

01340€ 

016024 

015060 

915602 

O1ss44 

015674 

013572 

013500 

013660 

01S64e 
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STYPON ;;CALL=TYPON TRAP+3(104403) TYPE OCTAL NUMBER (AS PER LAST CALL) 

TRAP ROCHR, ,t/ITY_TYPEIN CHARACTER ROUTINE 
eee23 BREHE: SEBEHR» { ROPES TAPS, SSTRES «TTY YPEIN CHARACTER ROUTINED 
SROCHR -:CALLERDCHR  TRAP+4(104404) ‘TTY TYPEIN CHARACTER ROUTINE 
SETTRAP ROLIN, SROLIN, ¢/TTY TYPEIN STRING ROUTINE/ 
S$SET RDLIN, SROLIN, \CTRAP+STRP, \STAP, (TTY TYPEIN STRING ROUTINE> 
SROLIN ;:CALL=ROLIN’ TRAP+S(10440S) "TTY TYPEIN STRING ROUTINE 
SETTRAP RODEC, SRDDEC, t/READ A DECIMAL NUMBER FROM TTY/ 
S$SET RDDEC;SRDDEC; \< TRAP+STRP>, \STRP, <READ A DECIMAL NUMBER FROM TTY> 
SRODEC  +:CALLERDDEC’ TRAP+6(104406) ‘READ A DECIMAL NUMBER 7ROM TTY 
SETTRAP SAVREG, SSAVREG, t/SAVE RO-RS ROUTINE/ 
§SSET  SAVREG, SSAVREG, \< TRAP+STRP>, \STRP, <SAVE RO-RS ROUTINE? 
SSAVREG ;:CALL=SAVREG | TRAP+7(104407) SAVE RO-RS ROUTINE 
SETTRAP RESREG, SRESREG, t/RESTORE RO-RS ROUTINE/ 
SSSET  RESREG, SRESREG, \< TRAP+STRP>, \STRP, (RESTORE RO-RS ROUTINE? 
SRESREG ;;CALL=RESREG | TRAP+10(104410) RESTORE RO-RS ROUTINE 

SETTRAP INOCT, INOCTR, <INPUT OCTAL ROUTINE? 
SSSET  INOCT, INOCTR, \< TRAP+STRP>, \STRP, <INPUT OCTAL ROUTINE> 
INOCTR ::CALC=INOCT’ —TRAP+11(104411) INPUT OCTAL ROUTINE 
SETTRAP INAR,RINA, <INPUT INPUT ADDR. ROUTINE> 
SSSET INAR/RINA,\<TRAP+STRP> .\STRP. <INPUT INPUT ADDR. ROUTINE? 
RINA — ;:CALL=INAR TRAP+12(104412) INPUT INPUT ADDR. ROUTINE 
SETTRAP OUTAR,ROUTA, <INPUT OUTPUT ADDR. ROUTINE? 
SS$SET OUTAR.ROUTA’ \< TRAP+STRP>.\STRP. <INPUT OUTPUT ADDR. ROUTINED 
ROUTA  ; -CALL=OUTA TRAP+13( 1044133 INPUT OUTPUT ADOR. ROUTINE 
SETTRAP PATAR, RPATA, <INPUT PATTERN ROUTINE? 
SSSET PATAR’RPATA’ \<TRAP+STRP>.\STRP. CINPUT PATTERN ROUTINE> 
RPATA ;:CALL=PATAR — TRAP+14( 1044143 INPUT PATTERN ROUTIN 
SETTRAP DELA® RDELA, <INPUT DELAY TIME ROUTINE> 
SSSET -DELA..RDELA’ \<TRAP+STRP> .\STRP <INPUT DELAY TIME ROUTINE? 
ROELA ;:SALC=DELAR  TRAP+1S5(10441S) INPUT DELAY TIME ROUTINE 
SETTRAP DELAY2,RDELA2, <SECOUNDARY DELAY ROUTINE 
S$SET DELAYS, RDELAS, \< TRAP+S$TRP>. \STRP, <SECOUNDARY DELAY ROUTINE? 
RDELA2 ;;CALL=DELAY2 TRAP+16(104416) SECOUNDARY DELAY ROUTINE 
SETTRAP DELAY, RDELAY, <ROUTINE TO DELAY XX MILLISEC> 
SSSET DELAY; RDELAY, \<TRAP+STRP.. \STRP, <ROUTINE TO DELAY XX MILLISEC> 
RDELAY :;CALL=DELAY’ TRAP+17( 104417) ROUTINE TO DELAY XX MILLISEC 
SETTRAP CPATR,RCPAT, “ROUTINE TO CHANGE PATTERNS> 
SSSET CPATR’RCPAT’\<TRAP+STRP>. \STRP. (ROUTINE TO CHANGE PATTERNS? 
RCPAT :-CALC=CPATR —_TRAP+20( 104420) ROUTINE TO CHANGE PATTERNS 
SETTRAP tOAC,RDACA, «ROUTINE TO INPUT DAC ADDR> 
SS$SET IDAC{RDACA. \<TRAP+STRP>. \STRP. ROUTINE TO INPUT DAC ADDR> 
Roaca =; ;catL=rpat TRAP+21{104421) ROUTINE TO INPUT DAC ADDR 
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3 MACVLD 27.732: 
vRAP ~QSLE 

CC4ES4 

cis2S2 

3050:5 041511 e26Se3 
035 O0330i2 93¢95$ 
CiS Q33Cle 932456 

005015 40440 042104 
cOS1S 47516 042040 

21S O4241l2 Cd2116 

oesoiS 027065 o20066 
542536 7 
OoS915 oOS41GS o42520 
047136 
BNSO1S os410s g42520 

136 | «119 
O15 oO34012 c32CS6 

o0s01S o40S15 042513 
13% ile 
G1S O44412 047457 
136 000194 

995015 042523 047503 
0os015 O475e7 745622 

O15 033012 033456 
095015 027066 020070 
AO5015 O47524 O20117 
nOS015 O27066 Ce0de3 

O15 O470l2 e011? 
005015 Oe7C66 039461 
05015 027066 Oe0C71 
05015 oS2516 O41115 
605015 027066 030561 
O0S015 037440 OO0040 
20077 «900 

GIS susie 052517 
o0sti§ 943101 O42524 

S15 O444ie OS3116 
C15 O414t2 052517 
615 OS14!2 947105 

BOo 
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SETTRAP F .TA,ROCTA, ROUTINE TC CCNVERT OCTAL NUMBERS "5 @SCiZ- 
S§SET FOSTA RICTA.\«TRAPS§TRP> STREP CROUTINE 7G CINVERT 377m HMEESS "S aS57 
ROCTA  -:cALLEFOCTA —- TRAPe2S5( 104425) ROUTINE TC CONVERT COvm_ NUMGERS TD G52? 
SETTRAP AUER. FQUBR, (ROUTINE 10 SET LINT OR BI-POLAR 
$S§SE"  QUBR, ROLSR| \< TRAP*§TRP.. <§TRP «ROUTINE TO SET wl SR ST-Po_a 
ROUBR :;cALL=OUBR TRAP+2bt 104426) ROUTINE 15 SET UNI OR 81-S7LaP 

MCNT: 
MEXEN: 

MNOEN: 

MLEN: 

MAC: 

MOELI: 
MDELe: 
MWK: 

MOAC: 
MADU: 
MABOV: 
MTN: 
MTNL: 
MIOO0: 
MOEL: 
MYTL: 
MPPM: 

MOMARK : 
MQ: 

MSTERR: 

MNRFN: 

EM1: 
EMe: 

:e 
stACSIT MESSAGE SECTION 

(35)(1l2>:ICS-11 FIELD TEST PROGRAM - MAINOEC-11-02.Ch-8 215. ie 
(15><12>/6.4 INPUT MODULE ADORESSES / 
(15>< 12> “6.5 OUTPUT MCOULE AOCRESSES / 
c1€><T2>/ ACOR OAT GENERIC COOE UF INTERRUPT 3“ 
«15><12>/“NO SAC ADOR. PeNTERED. 

D
 

mn
 

ce
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nN
 

4
0
-
4
0
-
4
0
9
6
 

N
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e
 

eASCIZ §«15><i2>/END PASS’ 

w
 

A
N
O
D
A
A
N
A
N
A
N
O
D
 tp) ‘der “6.8 COUNTER MODULE ADDRESSES / 

¢18) <Le> “EXPERT MODE ENABLED’ 

15) 12) “EXPERT MODE DISABLED/ 

8 1B 2, 4 LINE PRINTER MODE ENABLED’ 
EP) (te? “MEKE PRINTER READY 
/ 
farce 210 MODULES ASSUMED CONNECTED: 

(15>¢12>/SECONDARY DELAY TIME’/ 
(15) ¢12>/WORKING.../ 

(15>. 1276.7 DAC ADDRESS /— 
(15><12>/8.8 AOS ADDRESS - 
(1$>¢12>-T00 MANY NUMBERS -RETYPE- ‘ 
(15)>¢12>/6.3 TEST_NUMBER. / 
€15><1l2>/NO SUCH TEST’ 
(15>¢12>/76.11_ JNPUT_OR OUTPUT MODLLEII CR 0?- 
(1$)(12>/6.9 DELAY TIME (IN MILLISEC) - 
(15><1l2>/NUMBER 100 BIG?” 
(159<12>76.10 PATTERN MODIFIER, PATTERN 

(IH<laor 2? 7 
fs? Ss 
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«15><12>/yOU MUST INITIALLY START PROGRAM AT ADOR. 200- 
(15> 12>/AFTER RESART AT ADDR. 210 IS ALLOWED. 
(15)<12>/INVALIO ADDRESS: / 

(15> ¢12> COULD NOT SEND-RECEIVE DATA. 
(15>< 12> “SEND-RECIEVE DATA ERRCR 
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D
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O23C15 

023432 

323S0é 

023562 

023630 

723666 

023737 

324017 

Ge4100 

024125 
024165 

Se4217 
024245 

024276 
024344 

“DoTCA-8 
TRAP TABLE 
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MACYLL 27.732) 

047522 
020040 

OSllée 
0200ie 

OSilee 
020012 

d470le 

41412 

o29012 
d20040 

047503 

047503 

O4:412 

041412 

01012 

OS4523 

O46111 

041511 

O46111 

osi4le 

O4141e 

030101 

o4041e 
OSi41e 

042412 
O200le 

027056 

O47S16 

030060 
047105 

OSile2 
059040 

931961 

040449 
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-ASCIZ 

-ASCIZ 

COb 
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(15><12>/CONVERT BIT FAILED TO SET/ 
(| ) 1g? CONVERT BIT FAILED 10 CLEAR” 

ae ane) (IS><le@/ 

415><1e>-ADOR. NE Rte CODE INCORRECT ON _INTERRUPT/ 
(15) ¢12>/R1F BID NOT CLEAR INTR FLAG ON ADCS, 

"ERROR “a/0? 
415>¢12>/~ PC ADDR’ 

7ERROR MOOULE GOOD BAD’ 
(19><la@>7 PC ADOR DATA OATA/ 

7ZERROR_ MOOULE ICAR/ 
(1S><lar7 PC ADDR EXP’D REC’D/ 

€15><32>/N0 COUNTER MODULE ADDRS. ENTERED’ 

(15><12)>/COULD NOT READ-WRITE INTO COUNTER MOOULE BUFFER- 

(15>¢12>/ ERROR COUNTER/ 
(15><la>7 PC ADDR’ 

¢15) «12> “COUNTER MODULE-UP -COUNT INCORRECT/ 

€15><12>/CCUNTER MODULE FAILED TO INTERRUPT/ 

(15) <12> COUNTER MODULE-ADOR. OR GENERIC CODE INCORRECT ON INTERR PT. 

<15>«12> “COUNTER MODULE D77"'’T STOP COUNTING ON OVERFLOW/ 

(15><12>/RIF DION’T CLEAR INTERRUPT FLAG ON COUNTER~ 

(15><12>/SYS. INIT. FAILED TO CLEAR COUNTER BIT(S)/ 

(15><12>/ ILLEGAL INTERRUPT POSTED ON ICS BUSY 

(15><12>/ICS FAILED TO INTERRUPT CPu/ 

(15)«12) “ILLEGAL AOOR. CR GEN CODE BITS IN ICAR’ 

(15>¢12>/SYS. INIT. FAILED TO CLEAR COUNTER INTR. FLAG/ 

(15>(12>/COUNTER STARTED COUNTING AFTER SYS. INITIALIZE 

(15><12)/A00S READ DUAL ADDR. ERROR’ 

18) LB) /SEnO-RECTEVE- DATA ERROR - 
<1§>(12>7ERROR AD DUAL? 
(15><1e>/ PC ADOR  — ADOR- 

(15)¢12)76.12 UNIPOLAR OR BIPOLAR . U ORB) - 

(15><12)°NO A/D ADOR. ENTERED’ 



024434 

024463 
Ge4Sle 

024523 

024544 

024570 
0e4S7e2 

D24S74 

O2464e 

024721 

024777 

025034 

025071 

025132 

025166 

O2S2e3 
OeS2te 
025326 

025361 

Ce5376 
025423 

GeS44S 
025524 
OeS60S 

025651 

025700 
025731 

0eS751 
026004 
026007 

Q=6045 

01S 

O304S5 

oosais 
040 

953040 

ao0083 
COSO1S 

00500: 

01S 

o1s 

ocso1s 

015 

-8 
TRAP TABLE 

MACY11 2°. 732) 

o514le 

027060 

030061 
O42Se22 

O42See 

046117 

O4eSe22 

O42Se4 

osedle 

0S201e2 

O4eS24 

oSe0le 

O42S24 

042524 

OS201e 

ov7tiL 
033012 

027966 
033012 

042412 
Q40S14 
037412 

O4e4 12 

027066 
047012 

047012 
000 

01912 

oS10le 

93012? 

030060 

0300$6 
O4eSe0 

042101 

051524 

0Sele3 

0S2123 

0S:S05 

051505 

0Sel23 

o&1505 

0S2123 

0Sele3 

051505 

a40Se6 
030456 

032061 
030456 

OSil2e 
052123 
047111 

051122 

032461 
020117 

046S2S 

050105 

0S0105 

DO& 
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MSWO: .ASCIZ ¢<15>¢12)>/SWOO=1 MEANS RETURN TO MONITOR/ 

MMCVFL: .ASCIZ /-10.0000 (OR OVERFLOW) / 

MPOVFL: .ASCIZ /’+10.0000 (OR OVERFLOW) / 
MREP: .ASCIZ = (15><12)/REPEAT/ 

MCALOT: .ASCIZ / READING (CCTAL)/ 

MCALTI: .ASCIZ 7” VOLTS (DECIMAL) = / 

MMINUS: .ASCIZ /-- 
MPLUS: .ASCIZ /+/ 

PWRMSG: .ASCIZ <15)¢12>/RESTARTING AFTER A POWER FAILURE’<15><12>< 12) 

MHTQ: .ASCIZ <1><l2>/TEST O - INPUT AND OUTPUT MODULE EXERCISER/<1S>< 12> 

MHT1:  .ASCIZ «15>(12>/TEST 1 - INPLIT OR OUTPUT MODULE EXERCISER, «15> <12 

MHT2: .ASCIZ (15)>¢1e>/TEST 2 - DAC CALIBRATION/<15>¢ 12> 

MHT3:  .ASCI? <15><12>/TEST 3 - DAC INTERACTION/<15)< 12> 

MHT4: .ASCIZ ¢(15)<1e>/TEST 4 - COUNTER MODULE TEST/<«15<1le2> 

MHTS: .ASCIZ <15><12>?TEST S - AD LOGIC TEST?<15>< 12> 

MHT6: .ASCIZ ¢15>¢le>?TEST & - A/D CALIBRATION?<15>< 12> 

MHT8: .ASCIZ <35>¢12>°TEST 7 - A/D REPEATABILITY?<15> (12> 
MLPAV: .ASCIZ ¢(15><12>/8.4 LINE PRINTER OPTION AVAILIBLE/ 
MIVP: .ASCIZ <15><12>/INVALID PATTERN MODIFIER’ 

MGAIN: .ASCIZ <15><1e>/6.13 GAIN / 

MCHAN: .ASCIZ (15><12>76.14 CHANS iSC, EC)/ 
MTOL: .ASCIZ <15)<12> 6.16 TOLERANCE’ / 

MCHERI: .ASCIZ (15><12>/ERROR! STARTING CHAN. GREATER THAN END SHAN. / 
MINNN: .ASCIZ ‘15><12>/LAST CHARACTER NOT A OCTAL CIGIT--RETYPE Iv, / 
MINKN: .ASCIZ ¢(15><12>/7INPUT NOT UNDERSTOCD--RETYPE IT. - 

MCHANH: .ASCIZ <15)<¢12>/ERROR! NO SUCH CHAN. / 

MAVEG: .ASCIZ <15><12>/6.15 EXPECTED AVERAGE / 
MNSG: .ASCIZ <15><12>/NO SUCH GAIN? / 

MNTL:  .ASCIZ <15>¢12>/NUMBER TO LARGE-MAX=7777/ 
MeSP: .ASCIZ /” / 
MREPFT: .ASCIZ <15><12>/REPEATIBILITY FORCED TYPOUT” 

MREPER: .ASCIZ <15><1@>/REPEATABILITY ERROR! “ 
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OLICAB.PL) TRAP TASLE 

026074 oO0501S O41440 O40S10 MREPT1: .ASCIZ2 <15><12>/7 CHAN GAIN LOW AVER HIGH’: 15>< 12> 

Q26146 005015 O46040 OeOlie MREPTe: .ASCIT <«IS<le7 tO -S -4 -3 -2 -1 AV 
O2b211 O40 O25440 020061 -ASCI 41 42 0 430 4H 45 OIC) (12> 

026251 01S 033012 O30NS& MFILE: .ASCIZ <«15>«12>/6.1 FILE BOX TO BE TESTED/ 
026308 G15 033012 031056 MVECT: .ASCIZ <15><le>/b.2 ICS VECTOR ADDRESSY 
026336 OO50iS O46111 O42514 ILLEG: .ASCIZ (1B 1g) ILLEGAL NUMBER/< 15) (12> 
026 Bi g.3 Batts 42104 NRANGS: Bacts (15)<le ITH ETE. 
Be6374 94704 Sell S344 NRANGe: .ASC / NOT WITHIN FILE BOX RANGE”<1S>< ie) 
026431 O15 O43012 OYG111 NOINT: :ASCIZ «15>(12>/FILE BOX DID NOT INTERRUPT-FATAL/ 
O26474 JOSOIS OY4596 O4eS14 FILINT: .ASCIZ (15) (Le? /F ILE BOX INTERRUPTED AT / 
026527 O40 O264SS Q4l449 CkJMP: .ASCIZ 7 -- CHECK JUMPER 
O265S2 005015 047516 026515 NONxST: .ASCIZ (15> <f2> “NON-EXISTENT FILE 80x. 

EVEN 

3527 O26602 015 Ole QUTBF1: .BYTE 15,12 
3538 Gee604 900000 OUTBF: 96 
3539 026636 .=. 430 
3540 026636 BUFFER: 
3541 ; FEND ADDRESS IS FUNCT On OF HOW MANY CHANS. ARE BEING EXERCISED 
3542 ONE TIME IN TEST 
3543 02663 gnbabe 
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D2IcAg.Pit ROSS REFERENCE TABLE -- USER SYMBOLS 
RDADR 013246 1377, 15591753. 22038 «2324 «= 2329S 333% = 2334 
ARR = 104423 1373-1848) 1751)=S S218 
RDSSR  OO7062 388 «= 3890394) ss13708 ««1377* §«1283* 1304 1393" 1394 14108 1411 1419 14318 

rag, dade a9 Ney 1499 1Sol# 1509 Sse See) ices 17268 172717298 
i753* 19238 1924 926% 1927 

ROLOG 007102 13778 1756 
ADLOGE 07700 1374 «15228 
ACLOGL ON7DT2 13748 = 1525 
ACLO 7164 135¢2 1408 
ACOs O67 14688 
AdtOGY 60732 1418-14278 
ACLOGS 007322 14318 
ROLOGS 007344 14428 
ROLOG7 go7424 1443-14578 
ROLOGR 007476 1464 14738 
ADLOS9 007536 1453-18908 
ADLOZA 07276 141300 14:78 
ASSL GO74I4 148le «148914791484 
ADFATE 007736 1403 «15368 
ROPATP 007714 1381 18278 

013910 1919* 19208 19218 19228 1923 21138 
AVERR O12066 1877-19508 
AVERRL Cl2072 19528 1997 
AVERRN 012276 19848 2092 
AVEXP 913032 1827 32 «1834 )= «1841 s184S# «197421228 
AVTKN 013034 1955# 1969% 1999% 2003+ 200%" 2008 2037 2051 21238 
AYTYP O12? 2083 «2078S 2089 «=: 20938 . 
Al 010516 1615 «1617s 1h19—sTB4B® «14S RH? s1649) GSS) 1659 1862672178 
BIPCL 013250 1597 = 16210 62S) S843) s1928)Ss1966 = 00S) Bede) bDre | BE T58 
BITO = O00901 1338 
BIT09 = 000001 1238-133 
BITOl = ooo0g2 le28 = 132 
BITO2 = GOOOOY leis 131 
BITG3 = OCO0! 1208 = 130 
BITOY = O00020 1198 = 129 
BITOS = QO0040 1188 128 
BITS = CI0100 1178 127 
BITO7 = O02 lige 126 
BITO8 = OOO400 1iS# 125 
BIT09 = 001000 1148 (124 
SITl = cod00e 1328 
BIT!0 = o02C00 1138. 
BTTi1 = GO4000 1128 3197 , 
SiTle = 010000 lie \ 
EIT13 = O20000 110s 2935 
BITL4 = O40000 109 3179 
BITIS = 100000 1088 
BIve = 00004 1318 
BIT3 = 09010 1308 
BITY = 000020 1294 
BITS = OO0040 1288 
BITé = 000100 1278 
BIT? = 000200 1e68 
BITS = C0040 1258 
B173 = 001900 1248 
SPTVEC= 000014 1408 
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DZICAB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
BUFFER 026636 199719121954 = eOSS 0B. «2082 «= -BSHOS 
CALIT 0146 158315978 
CALITE 019322 16338 1675 
CALITP 91036 1628 «16348 
CaLIT1 O10212 1626 1633. «16368 = 1640 
CALIT? O10426 1637s bbl 
CALIT3 010436 16638 1674 
CALITY O10464 1665 = 16698 
CALITS 010502 1670 «16738 
CALTP 910076 S71 15818 
CHAN 013004 1995* 1886# 1887  1891* 1838% 1900 1907 1908 1950 1985" 1986 2012 ills 
SHANE 913014 1786 1863 1864 1968 18708 1873 875% 1885 1908 198 2115s 
CHANFR 913920 1788 1808 812% 1813 18.8 1871 i873 1875 e1i7e 
CHANNO 013022 1797# 61870 = 21188 
CHANS 013012 1785# 1868% [869% 1871 18 1898 1950 ius 
CHANSR 913016 1787* 1802 1807 1812 1813 1863 2il6s 
CHAN: 013008 1900s 1901s 1902 1903e 18tHe 192] 1951# 1953 1se4e  205H 20672081 LIC 
CHAR = 14754 1001# 1014* 1018 1020 2239 2263 2288 2311 2331 23628 2363% 2364 2369 

2370 «8372 = 2375) s«2378 «= 8381 = 2384 «= 8387) 2390 2382. «2394 «= 2398 «39 407% = 2408 
; 417% 2451 «= BUSS, 24S e 2583" «= 2b02% §=— 205 

CHARC  O14762 359% e40Se e4b2  o4due : 
SKADR * O15416 e243 2b?) BeStSaGiS = 2335S 188 
CKINP 026527 583 35368 
ENTADR 913204 795 «1102 «21848 «2280 «= 28S) 2287 
CNTAR = 104422 1098 «3518s 
CNTPRE O07060 1182 «13588 
CNTPAT OO7014 1163 «13408 
CONNT 001654 ua4a 492k «= 7750'i(i798—sBEsBB? BS 2OH 
CONNTR 15042 2380 2S20e 
CONVED 010666 17278 
CONVER O10646 1562-17238 
CONVT. 11752 1805-19198 
CORSIZ 01660 4328 625% 49 627% =—«1789 
CPATR = 104420 916 3Sile 
CR = 000015 48e 3418 ©3428 
CRLF = uae 3389 «3408 
CTLLOC 001700 ude «Slee S43 = Soe = 2374 
BACADR 013244 1054 1063 «1078 «=1085* §=1110 §«= 220® §«= 2304 «= 23092313 = 2314 
SpISP = 177570 cst 178 = 479 

LAR = 1044: 7be = 1039S 35028 
DELAY = 104417 702270) 784) 80S, 10HHSs1193)1279s 30H 1331418 44814771585 

595 «1755S: 1899-35088 
DE.AY2= 104416 786 = - 35058 
OFS = 001476 215 eee 229 236 242 9 26 23 270 277 28h 6B (288 

308 gl2 31928383 MOH? SSH SSL ASB 
8 

CH1 022536 Bi2 ss e?,siaY(iHC( (ss? HSCS BEN 
DHe = 022571 219 675 e82 (303 317 32 374 35368 
CH3 662 265 254. 298-338-3536 
OH4 = 023077 28 4= 289310 3H 33 HS SBE 
DHS = 024217 359 3660-5368 
CISPLA 01142 1780 «479% 47 = «1030 ©=—2970# += 3208 
CISPRE 009174 298 487 
CswR = 177570 sda 177—s«478 
ST: 01599 214, 228i (GRC 
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014776 
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20-SEP-76 

35368 

15:53 PAGE 74 
HO6 

1099% 1417# 446% 1584s 
266 

646 649 655 1573 

650 670 684 2536 

656 659 660 663 

3928 

2270 
2700 

2276 

17S4# 

eS44 

664 

2298 
2718 

2300 

1884s 

2566 

1890 

2316 
e7vee 

2326 

189C% 

2336 
e724 

2498s 

1893 
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OCICAB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

is nant U "38 s40. 4 4 469 474 477 4 483 4 4 3493 3436 S RERKKK Fed 3 or a eS I Cd 
SOSJB_ = 904737 449% = 1799 1876 1877 1905 e063 2075 2089 2094 
HEACER QO1E34 4268 Tb4e 828 B34 
HOLDIT C10540 1624 16808 
hOLOTN O10514 1641 1644* 1661% 1665 1667% 672% 16778 
HY = 000011 468 3387 3429 
yeak 001616 4198 $32% 533% 871 883 12Se 1290 1458 
CSHGH 001676 4438 Ste S35# 2630 

ICSLMT 001702 44S% S24 S30% S34 2628 
ICSMOD O016le 4178 874 1492 1494 ecte e266 2290 2313 2333 
ICSR 001614 418% S2S% 529% $32 537 570% S85 591% 687% 788% 879% 88e# 1235 

1243% 1ed4# 13738 lgsee ledt# igle# 1315 1320% 1333 L444% 1451 1473 
IcSvT_ 001620 4208 557% 67% (bbe Le4e# 1272 1443% = 1475% 
IcSvVT2 O0lbee2 4Yols SS9# S68% 768% 12e73% 442% 
Toac. = 10442) 1053 1077 35148 
ILLEG 026336 See S55 35368 
aNBOR = =9131 $76 787 89 900 1029 elS0s 2232 2237 2241 
INAR = 104412 759 102S 34938 . 
INCFLG 001830 4e4H# §=235C# e410 2436 2438% c448% 2458 
INITR = 104424 1031 1192 lell 1284 1301 1313 1332 1426 1516 35248 
INOCT = 104411 aeboe S48 7le 1765 1806 1831 i8Se 2236 2260 2284 2308 2328 2762 

INOCTR 913746 est4s 2470 2474 2481 3490 
IOTVEC= 000020 1418 463% 4E4# 
KEYSRY 003652 606 7448 
LF = 000012 478 422 3423 
LINEPR 001660 4368 x 1855 eS1+# 
LPAV 001656 4358 609% 616% 2510 
LPCSR O01b6e2 4378 61 1857 
LPCBR 001664 438% 185 
LPSET 015020 2377 25108 
MABOV O2l4EE 2469 35368 
MAC 021305 2S23 35368 
MADU 021442 2323 35368 
MAVEQ S706 1826 35368 
MCALOT Qe4S23 1594 35368 
MCALT1 O24S44 1587 35368 

025376 1784 35368 
MCHANH 025651 1821 35368 
MCHER] O2544S 1816 35368 
MCNT 021076 2e79 35368 
MOAC 021417 2303 35368 
MOEL 021632 2534 35368 
MOEL1 021347 ess9 35368 
MDEL2 021352 2561 35368 

021063 1114 1524 35368 
MEXEN  O21136 e300 35368 
MFILE  Q26251 $13 35368 
MGAIN Q25S361 1760 35368 
MHEAD 020574 35368 
MHTO 024642 758 35368 
MHT 1 02472! 993 35368 
MHT2 024777 10S2 35368 
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MHT4 025071 
MHTS 025132 
MHT6 025166 
MHTS 02eS2e3 
MINKN O2eSE0DS 
MINNN O25S24 
ab dele} 1564 
MIPA Oc0661 
MIVP 025326 
MLEN O21e17 
MLPAV cpebe 
MMINUS O24S 
MMOVFL 024434 
MNAD 024344 
MNRE 022753 
MNDA 021034 
MNOZEN 021166 
MNRFN Q22115S 
MNSG 02S731 
MNTL 02$751 
MOPA 020717 
MPLUS 0Q024S7e 
MPOVFL O24463 

PM 021714 
MQ 021764 
MQMARK 021756 
MQURB Q24276 
MREP 0245 le 
MREPER 026045 
MREPFT 026007 
MREPT! 026074 
MREPT2 026146 
MSTERR 021767 
MSWO 024373 
MTN 021522 
MTNL 021545 
MTOL 025423 
MTTL 021672 
MTOH 0207S& 
MYECT 026305 
MWK 021402 
MeSP 026004 
NAD? 012776 
NA17 013000 
NIN 014755 
NINC 014764 
NINCL 014766 
NIN1 014760 
NOINT  Q2643 
NONXST Q2655. 
NOSET 015004 
NRANG! 026361 
NRANG2 026374 
QUTABR 013144 
QUTAR = 104413 
OUTBF 026604 

MACYL1 27(732) 
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35368 

35368 

2538 

35368 

35368 

1060 
2029 

2403% 
C41lE% 
2419 
441% 

897 
34968 

2588 

1084 
2043 

2404s 
2420 
2420% 
e444 

1043% 

35368 

21678 
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1375 
35368 

2408% 
ede 
2430 
24938 

e256 

1557 

2418 
e44Ss# 
e442 

ecb! 

1859 35368 

2435 446 2464 24928 
2449% 460 2465* c4968 
2460 24978 

2265 
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OUTBF! og26602 
OUTS 013252 
QUTSE 013312 
Pack» «04752 
Pack! 004746 
Pack2 04750 

PATAR = 104414 
PATJOY 001610 
PATRN O01504 
PATRNC 001696 
PATRNM 001602 
PC =“000007 

PIRQ = 177772 
PIRQVE= O00240 
POPSPe= 022626 
PRO = Q00900 
PRI = QOQONG 
PRe = 00100 
PRI = QO0140 
PRY == 909200 
PRS = O00240 
PRE = 000300 
PR7 = 000340 
PS = 177775 
PSW = 177776 
PWRMSG 024574 
PLRVEC= O00024 
QUBR = 159426 
RADA 013660 
RADAL 013714 
RASK OL4744 
RCNTA 013500 
RCNTAL 013534 
RCPAT 015674 
RCPATI 015706 
RCPATL 015770 
RCPATR 016010 
ROACA 013572 
RDACL 013626 
ROCHR = 104404 
RODEC = 104406 
ROELA 15060 
ROELAY O1SS44 
ROELA 015602 
ROELAS 015166 
ROELAY 015172 
ROLIN = 104405 
REPET? 010634 
REPMAN 013046 
RESREG= 104410 

MACY11 e7(732) 

936 35378 

KO6 
20-SEP-76 15:53 PAGE 77 

17188 
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705% 
L447 

3120% 

éS15 

ee9e 

901 

727% 
1476# 

3lels 

e524 

789% 
2675% 

3132% 

e57e 

879% 

3153% 

e4e2 

961% 

952% 
966% 

2759% 

2773 
1589% 
e861% 

1457 

881% 

3154% 

962 

953% 
967% 

1609% 
2879% 

1481 

1040# 

972 

gS4% 
368% 

1614% 
2e88e% 

L244% 

979% 

955 
969% 

12e57# 

980% 

9S 
970% 

O
n
 

M
G
)
 

é a
r
e
s
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e
K
 

fa
tr
e 

1276 
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RESVEC= 000010 1378 
RE TURN= aerate 4488 
RHIGH 13040 19S8% 1959 1961% 1976 2044 eleS# 
RINA 013314 ece8e 2235 3493 
RINAl 013250 2c32% 2233% 22378 2edy 
RINIT 015642 eb9e8 3524 
RLOW 013036 1957% ]%e2 1964* 1980 2023 2le4s 
ROCTA OO46S4 9238 L-c” 
ROUTA OQ13406 eeSee ecL. 3496 
ROUTAl O1344e 2eS6e 2257% ecble  e2c68 
RPRTA 016024 e7Sl# 2761 2769 3499 
ROLBR 015252 25838 3530 
RTEMP O1304e 690% 720% 723% 724% 72S# 728 1007  1008% 1009 1011 1014 1136% 1139 

1155% 1163% 1167 1169 174 1181% 3486 494% 13 * i 7 1789 1790% 1794+ 
1956 1970% 1998% 2002 CS1# 20Sc# OS 

RTEMPi 013044 1168% 1171% 1791% 1792 1796% 1797 1798 1965% 1968% 15969 1974* 1975% 1976 
1978% 1979% 1980 2le7s 

RTEMPe 015600 2663% e666 26698 2677%  2681% 
RO =~000900 S88 498% SO0# SO1# 503 537% 599% 601% 602% 604 621% 62S 676% 

RI =7.000001 598 499% 500 Se 600% 601 603 792% 800% 80e 809% 825 840 

Re ="-00000e 60% 787% 817 1723% 1997% 2000* 2016# 2917% 2019 2023 202e4* 2026 2037% 

R3 =”000003 618% 923% 936% 1381% 1402% 1403 2064 2077% 2800 2820% 2908 2913% 2919+ 

R4 =“000004 62% 790% e801 2819% 2906% 2909 2915 2917 3071 3073% 3074# 3075 3076 
3077% 3091 3093% 3101% 3104* 3127 3148+ . 

RS =7000005 633 575% S76 S81 2802 2818 e2907% e29l1 2918 3072 3078% 3080% 3082 
3083%  3084% 3085 3103% 3128 3147% 

R6 =”000006 64% 66 457% 458% 453 2e638% 2651 2652 
R? =7000007 6S4 67 
SAMCNT 013024 1896% 1910% 195e# 1972 e2053% 2061% 2065% 2073% 2080% 2087 21198 
SAMOFF 013026 1887% 1889% 1971 2060 2072 2086 ele0s 
SAMPR 011556 1876 18848 
SAVREG= 104497 2893 34838 
SAVO OO4634 893% 903 Glee 
SCAN 010Sle 1663% 1664 16768 

=4000006 668 461% 476% 484% 488 $75 S8l# 636% 637% 643 44 686%  12989% 
1S91% 1798% 1800 1801 eOle® 2019% e20cbe e040 e047% 2093% 2095 2096 2636% 
C648% 2797% 2798% 2799% 2c800% 2e801e e802 ec803% 2e804#  e80S* c80b* 2813% 2914s 
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STACK = 001100 
START 001704 
START1 . 003366 

STKLMT= 177774 
ST200 001646 
SWR 001140 

SWREG 000176 
SWO. = O00001 
SWOO = Q00001 
SWO1 = 000002 
SWO2 = O000N4 
SWO3 = 0000.) 
SWOY = 000020 
SWOS = 000040 
SWO6 = 000100 
SWO7 = 000200 
SWO8 = 000400 
SWO3 = 001000 
SWi = Q00002 
SW1O0 = 002000 
SH11 = QO4000 
SWi2 = 0100 
SW13 = 020000 
SW14 = 040000 
SWiS = 100000 
SWe = 000004 
SW3 = 000010 
SW4 = 000020 
SWS = 000040 
SW& = = - 000100 
SW7 = 000200 
SW8 = 000400 
SW9_ = 001000 

TPVCTe 001626 
TPVEC = 000064 

MACYL1_ 27 (732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

‘-
--
 

<b
ee
 

520 
$51 

1975 
807 

700 
701 

Seb* 
553 

1978 
823 

S27 
5S7 

1979 
837 

MO6 
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5S8x 
1982 
843% 

3409% 

1013 

1032 
3197 

559 
el2ls 

% 853 862% 876 905+ 913 
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TRAPVE= 000034 1448 467% 468% 
TRIVEC= OO00014 1398 
TSTLST 003632 vey 7318 
TSTNO 003630 708 713 715 717 722 730% 
TSTO 003706 731 7578 
TSTl1 o0S264 732 9928 
TST10 =©005474 102 10388 
TST2 005530 733 1051% 1058 
TST3 J0S62e 734 10758 1082 
TST4Y 00S67e 735 10968 1107 
TSTHA 005774 1124s 
TSTYAL Q06022 1127 11308 
TST4YB- 006024 11368 
TST4¥C 006140 11638 
TST4¥O 006264 11898 
TSTYE 006330 12068 
TSTHF 006376 12358 
TST4G§ =©006510 le7e8 
TSTYGE 006734 1285 1302 1310 1316 1320% 
TST4HGI 006576 1272 12898 
TSTYGL 006532 1274 12768 
TST4YH 006756 13288 
TST4HL 005736 1105 11098 1338 
TST4L1 Q0571e 11028 =1115 
TSTS 007064 73 13718 
TST6 007744 737 15448 
TST? 010706 738 17498 
TYPE = 104400 50S S13 S2e S40 S44 sss $72 579 $83 611 613 695 706 

719 757 777 992 997 999 1016 1026 1027 1041 1051 1056 1060 
1075 1080 1084 1096 1100 1106 1113 1371 1375 1$23 1S44 1556 1557 
1561 1581 1586 1593 1601 1607 l6le 1629 1634 1658 1749 1759 1772 
1783 1815 1820 1825 1836 1848 1859 1861 1992 1995 2009 2014 e0e! 
2028 2042 2049 2090 2097 2099 2230 eeS4 2278 2302 e322 2g44 2432 
2468 2472 2476 2479 2499 e504 eSl2 2522 2533 2537 2552 2559 2560 
2573 2585 2587 2604 2634 2646 2650 2752 2768 2978 2995 3013 3015 
3018 3020 3024 3031 3097 3155 3269 3272 3276 3351 3353 3392 34608 

TYPOC = 104401 582 1592 2013 2020 2027 2041 2048 2637 2649 3004 3028 34638 
TYPON = 104403 34698 
TYPOS = 104402 34668 
TOADR 001636 427% 779% 840% 884% 885 895 924 
TODAT 001640 428% 780% 841% 886% 902 926 
TOGEN O0164e 429% 781% 842% 883% 891% 892% 328 
TOIN 004106 793 7988 
TOINT  QO44O6 766 8718 
TOIN) = QO4166 B14" 847 
TOINe 004204 813 8els 
TOLOP  Q04636 811 819 831 835 9138 914 
TOOUT OO4064 7918 
TOOUTR 004032 785% 917 
TOPINT Q04332 767 8498 850 906 
T8CAR 007764 iss8# 1580 1596 
SAUTOB 001134 1748 
SBDADR O0112e 1g3e 391 33¢ 334 BeS*# 1116% Lisae 1126 140% = 114) 1148 =1149 1167% 

I 1191# 119 1e09% = =lele 1256 le78e = =1291 1306 1313 1321 1329 1491% 
1492 §=61493% 496% 1497 1499 1502 1S08# 

SBODAT O0011e6 1718 389 392 Be7# liebe Mie 1142 1149% = 173% 1174 1176 1195# eles 
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2S2e «1258 «1259 12908 1297 1306 1394 13949 1395 JI4ile i4i2 14Se86 1463 
“HAR:  D2CN7O 382 34O4e 341] «9 4ade = 4258 

ee nor o5 see SS S 65 2 CMT RG 3 Sve 4 ys? 4 47 1 Ye 
RE z Riles 188 
SCNTLS G2S54: 32868 
SENTLE 2 32958 
SCRLF - OO1163 1998 382 612 1017? «S82. 2091S 32S OH 2978S a9eS 2995S) 01S = :3020 

302432853355 3393 3428 
gop2o | g402 2879s 28998 
SOECVL 016562 2901 29478 
SENDAD= 026536 1799 = -35438 
SERFLG 061133 1608 22598 2985 3171 3193 2195* 3212 

oc11is 1668 3212 
SERROR C1657 465 29678 
SECRPC 901116 1678 388 389 341 392 394 29728 29738 2974 2985 3002 
SERQTH OOLISE 2078 3010 
SERRTY 16670 esr? 29948 
SERTTL OOlile is4e e971# 2985 
SFTLLC O01155 1858 3397 3428 
SFILLS 901155 1848 3428 
$SDADR 001126 1698 . 
SGDDAT COile4 1708 389 332 Bebe 1139 «114012421248 i1S2# «11698 «117d 11751 

1e08 1055 1291# lese# 12938 12968 1297 130S* 13828 1399 1392 1393 [355 - 
1408e 3410 14i2 1859e i4ele L46l*# lHe2e8 1463 

SSTSKR= seeeae S471 
HO = oocco: 19 20 

$H! 036342 4u90# 2843 2851 2856% 29628 
STCNT 01104 lle 2693 320!* 3202 3204* 321) 
SIcLuP C174 3120 3139 31608 
SINTAG SOO1135 175% 
SITEMB OO!114 1658 e2974* 2985 2998 
SLF 601164 1808 2985 3276 #3285 3355 3429 
SLONUM 16344 4Qie e742 2842 2949 2855s 28638 
$-PADR oo1ios toe 0 47oe# 0 78Se 0 odode) «1 138e «-116S# 119Ce 12078 12748 1330# 13908 1409s 14904 

3207 3209 3211 
SLPERR O91LIC 1638 
SMATL = saeeee LU 490 ©62980 «= («3207 )—Ss:23381 
SMNEW  O2006S 22898 

o20054 32878 
SMXCNT OL 76C2 3205 = 32 11s 

001154 1838 2399 3428 
SOCNT 017246 3069 3098# 21118 

017250 20644 3068 3073 30768 30878 31138 
SOVER CI7SES 3180 3191 3203 32988 
SPASS OoL100 1588 688% 763% ‘il2# S228 3199 3e2l2 

WRAO O17412 31588 
WRON D17eS2 469 31208 3153 

SPLRMG 017406 31568 
SP.ARIP 017324 2132 31398 
$GLES  OO1162 1888 2985 3269 3285 3353 3355 3428 

AND Olb244 2741 ©8388 
SROCHR 017604 32228 347203474 
SPCOEC OcIC7E 33078 43478 3480 
SROLIN 037724 5 
SECOCT= seeede U 3476 
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$2052 = 000010 32538 
SRESRE 16206 28128 3486 
SROA = a8ExRE LU 3487 
gh a OU mE Semmes 
32855 1634 hg shsq ayia 
SCOPE Q17424 463 31780 
SSETUP= OO0C17 gist 82 M63 HOS B77! 72 2M8B 2983 29BH 1792220 
SSTUS = 177777 4538 
SSVLAD 017556 3188 32068 

= 164000 19 «187188 S47 y72 473 B81 22 63) 2HH 29712975 
29802983, 2985S) 3159) 3172S 3173.37} 7S5——s3178sSSS 31933194 3198 
3196 3197 = 3208) 33] 

sswRMK= 000000 3175 
STIMES OC1160 1878 Y71# «= 1137% = L164* «189% «12064 +=1328# 3196# 3202 3205 3211 
STKSOOLI4E igs §=744 = 1008 = soo? 2362 = 2594 3218 «= 3236 = 3848 ; 

TKS = OO1L44 gijat (G07# 7ebe Ne 100 ItNes1578e See «2360 2590 2899s 92189234 
STN = 000091 198 
STNPWR 16512 2906 «= 2907, 29278 
Pg 001152 ise 675) 701 «= BSG = 100B* §=1958* § 2369% + 259S# 3417" = 3N28 

STPFLG 001157 1868 «3375 «= 3428 
TPS 001150 1818 674 7008 849 858® s61# 1004  1857# 2367 2592 3415 3429 
STRAP = 25474 46734428 
STRP = CO00e7 34508 34S «9-452. B® «2462 3HG9.BNb4e «3465 0 48H G78 «HEB «= 3469) 34708 

3473, 3N74 758347603477) 3478e «3479S 34800 3HB1e «3482483 SMBs 3485 
3486 86348783483 349034918 3492349334948 «3495 396 N78 «34983499 
35008 3501 3502 35038 3504 3505 35068 3507 3508 36098 3510 3511 3Si28 
35133514 0 35158 35:7 «= 3518 «35138 «352003521 «= 3S2ee «35233524 8258 356 
3527-35288 35209 3530035318 

STRPAD C20S16 3447-34598 
STSTNM O01! 1598 2970-2985) 3171: 320b# §= 3208 ~S(S2t2 
STTYIN (20032 3262 3280 3284s 
STYPON= S2eee2 2470 
STYPOS= ##eeee YJ 3470 
STYPE 929254 693 3358 3450 3469 
STYPEC O20424 339 «63403410 MiSe 316 
STYPEX 20472 3421 3423 34268 
STYPOC 017050 30678 3461 © 3463 
STYPCN 017064 3066 30698 3463 
STYPOS O17024 30628 3466 
SXTSTR 017434 31828 
SOFILL 917247 3063¢ 3067 3077 © 3llzs 
SHICAT= seetee U 2977 3179 

= 026636 eye | he MesdISER O19! HBSS 4 S92 641 712 980g 
p10 = Bly MY 1012 «1585 «1818S thee BH 164SSs1BSG SS 1GTGe 1739 

1758 «=«1782- «BOM = 1811 =: 1BEN =: $B29)SssBN? = 18S) 1860 | 1866 |= 18419671588 
2006 = 2229S e384 8253 eS) 277 2322301) 3306 «~* 832120 seh 2365 = 3369 
2373 «2376 «= 8379s «238225852388 «= 8395) 8399 2521 = S32 SBN 2598 «= 352 
2760 «947m «2985 = 3034e «3134 = S161 = 32113212 3284e 3285 329: 3365 
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COMMEN 18 
ENDCOM ls 
ERROR 42s 

1338 
Esc 1s 
asf TPRI ls 
af *SWR ls 

tT 18 
NEWTS 7 18 

P 1s 
ls 

REFORT ls 
OFE 438 

1452 
SETPRI ls 
SETTRA 48 
. 3593 

TUP le 
SKIP le 
SLASH la 
SPACE 1488 
STARS 1 

3223 
SWRSU 1 
T 345C8 
TYPBIN 18 
TYPDEC ta 
TYPNAM is 

TYPCCS ‘8 
TYPOCT 1s 
TYPTXT is 
SSCMRE 1498 
SSCNTM 1498 
$SESCA 18 
SSNEWT 1 
SSSET 34508 

3594 
SSSKIP ls 
-EQUAT le 
. HEADE 1s 
oKTL1 1s 
SETUP ig 
. SHRHI ls 
. TRNTR 4g 
SACTI 18 
- SAPTB le 
. SAPTH le 
. SAPTY 1s 
$ASTA 1s 
S$CATC 1s 
SCMTA 1s 
b $8) =F45) ls 
§0e20 ls 
Solv ls 

4s 
38 
ce 

MACYLL 271732) 

580 

el 
148 

2884 

1590 

3465 
3513 

20-SEP-76 

2011 

3468 
3517 

2828 

2018 

3473 
3520 

DO? 
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3309 

1217 te40 

3475 3478 
3S22 3825 

2867 2887 

2025 = 2039 

S47E 3479 
382: 3526 

1264 

3481 
328 

2956 

2046 

3482 
3529 

2635 

3485 

1337 

3488 

3038 

e647 

3489 

1339 

3491 

3117 

300! 

3492 

1283 

1400 

3494 

3136 

3495 

1309 

1427 

3497 

3167 

3438 

1309 

1439 

3809 

3216 

35C! 



MAINDEC-11-Dotca-8 
DoICAB.P12 

0 
+ 

0-
2 

9-
0 

pe
 

b—
0 

9 
9-
0 

B-
0 

0 
§ 

0 
Po
 
b+
 

h-
0 

ho
 
Ps
 

Pe
 
He

 
Pn

 
Bw

 
ne
 

Ga
w 

P-
w 

OS
 

GO
 

OF
 

8B
 

OS
 

OS
 

OF
 

GE
 

OS
 

Ox
 

SO
 

OS
 

OE
 

OS
 

8S
 

OD
 

OS
 

OF
 

OF
 

Os
 

88
 

OF
 

MACYI1 2°(732) 
CROSS REFERENCE TABLE -- MACRO NAMES 

2953 
e935 
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eet 130 o00e 

a 108s 
1971 19° 
2eS44 =. 256 
3333 3336 

RSL 640 723 
3332 N46 

ASR 1461 1935 
BCC 1068 1156 
BCS e713 
BEG $29 673 

101) 1019 
1413 1464 
1838 1929 
eSei = 2S41 

. 3154 3200 
SGE Sel 2058 
SGT SCY 60S 
BHI 1670 
8c 74S 873 

. 1920 2017 
31cB 1008 1293 
BIS 07 788 

1492 1558 
3094 3095 

B:sB 2398 
BIT 851 1032 
BITB 3411 
BLE ss4 718 
BLOS 2245 = 2269 
BLT Sse 1183 
BMT 7% 1728 
BNE 460 481 

Mle = 1021 
1611-1618 
1847 1892 
e391 e3el 
e453 e532 
3022 3990 
3419 

BPL b26 850 
2667 = 2682 

BR 483 $15 
719 711 

1319 1415 
1805 = 1817 
e2Be 2e83 
3032 3066 
3405 3414 

BYS 633 8 3334 
CLC 2711 
CLR 498 471 

687 688 
B46 853 

MACYI1 27 (732) 20-SEP-76 15:53 PAGE 87 
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e850 

1508 
2060 
e773 

1901 

2916 

1880 
e072 
e8sl 

FO? 
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1667 1729 1785 1786 1787 1788 1791 1926 

te cy a TC) OC 
$53 

CMPB 746 1009 1011 1018 1020 1669 e37 e381 
. 3387 3389 3397 3418 d42e 
COM 1631 e520 
DEC Se? 1796 1864 1891 1972 2000 2061 2073 

EMT 4 
HALT $97 2982 3133 3160 3377 
INC S26 609 834 843 945 1170 

JSR 927 1567 1569 1583 1S89 1756 
2977 ~ 396 3403 3410 

MCV 457 461 463 464 465 466 467 468 

o7 S981 S86 $89 598 599 600 601 
629 $30 636 637 638 643 644 646 
r4 67 676 $84 685 690 693 698 

726 744 766 767 768 769 771 785 

! 

lle 1136 113 1138 1139 114 114! 114 
1190 1195 1206 1207 1209 lel2 le4e 1243 
le7 1289 1290 1291 1306 1320 1328 1329 
1384 1392 1393 1394 1408 1409 1410 1411 
1458 1453 1475 1490 1494 1501 1508 1$S9 
tg24 LEYS iS49 iES2 1723 172 1753 17S4 
1738 1802 1803 1812 1827 1828 1839 1840 
1887 1895 1896 1897 1898 1900 1906 1912 
19S8 1961 1964 1968 1974 1997 20le 2016 
2051 2053 2054 2064 2065 2067 2080 2081 
e265 2280 ec8l 2287 2304 2305 e314 e324 
2416 2418 2419 2422 2423 2426 2430 2435 
2535 e6Ce 2618 2619 2627 2636 2640 2648 



-EGUIYV 

EVEN 
IF 

B MACY 11 
ROSS REFERENC 
3085 3103 
3131 3132 
3185 3187 
3289 3307 
3384 © 3399 
931 332 

1650 1652 
3096 3236 
3341 
578 = 806 

1572 1575 
19131934 
B52 658 
950 951 

1718 1713 
630 2807 
15171609 

533 _ 900 
2450 «9-248 
947 961 

3462 3465 
3510 3813 
bee Bey 
876 88S 
15971621 
1893 1924 
2331 2410 
2980 3029 
1dd2 1004 
189 3536 

3033 3285 
3284 
160 IBS 

1698 1701 
2 3218 

33 42 
463471 
2979-2980 
3159 3163 
3211 3212 
3361 3381 
3477 3478 
3514 3518 

43 5} 
125 +126 

3034 3636 
31 40 

4B5 467 
2977 2978 
3146 3155 
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MAINDEC-11-D2ICA-B 

TIFF uQ 1$3 156 
29849 8 =—2985 2990 
3e18 3220 3225 

IFT ev7gs 31197 3227 
. LFTF ewe 3195 3200 
TIF 

. IRP 453 2797 2818 
1 28 -LIST 

- MACRO 1 149 3450 
~MCALL 3 4 S 
-NLIST 1 

- PAGE 149 193 
REPT 28 2151 2168 
~ SBTTL ee 3! 38 

32et4 3292 3357 
- FITLE 3 
- WORD 28 29 30 

176 177 178 
2158 21S9 216 
2175 2176 el? 
2192 2193 2194 
2214 2215 e216 
3113 3156 3158 

ERRORS DETECTED: O 
DEFAULT GLOBSLS GENERATED: 

#, OZ2CAB. SEQ/SOL/CRF=SYSMAC.SML,OZICAB.P11 
PUN-TIME: 54 46 6 SECONDS 
RUN-TIME RATIO: 3147107=2.9 
CORE USED: 34K (67 PAGES) 
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