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003366 - 

Ca11-02208-8 
Pil 

164000 
ponoon 

o00001 
poonc0 

900000 

090174 
p00174 900000 
660176 900000 
ooc2co 90013? 

000210 
p00210 000137 
000214 

001190 

00011 
900012 
000015 
000209 177776 
177774 
177772 
177578 
1775 

732) 

"SBTTL TRAP CATCHER 

a peness OF THE STACK POINTER #2* 1100 #e# 

“EQUIV bat. ERROR ;;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT; SCOPE >:BASIC DEFINITION OF SCOPE CALL 

s#MISCELLANEOUS DEFINITIONS 
t= i ;;CODE FOR HORIZONTAL TAB 
LF= 1 mars :: CODE FOR LINE FEED 

Rr. 38 HED F on CARY Ace ae LINE FEED 
“fy heart FOR Cer RTS BRD 

EQUIV PS, PSW 
KLMT= 17777 <a LIMIT T REGISTER 

fe: ; + TEROUARE euttcH BP Was e tenasinat 
BBicPs 76h : HARDWARE ISPLAY REGISTER 

BOl 
20-SEP-76 16:53°. PAGE é 

.MCALL .HEADER, .SETUP, . POWER, .STYPE, .EQUAT, .SCMTAG, .SERRTYP, .STYPOCT 
MCALL $a cH) Siar SETTRAP, .SREAD, . SRDCEC, . SERROR, . SSCOPE 
-MCALL $5820, - S082 "SSAVE. - BRAND 

: -HEADER t/MAINDEC-11-DZICA-B/, 1976, t/DAN DEKNIS/ 
- TITLE EO iRtNDEC-11-D2ICR -B 
;®COPYRIGHT (C babe” 
#DIGITAL EQUIPMENT CORP. 
i MAYNARD, MASS. 01754 

!SPROGRAM BY DAN DEKNIS 

t STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC | 
; HPACKAGE (MAINDEC™11-DZQAC-CO),MAR 21, 1976. 

ite 

.SCATCH START - 

20 
L UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ™.+2,HALT™ 

SSSESUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
3 #LOCATION o. CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

=174 
DISPREG: on ;;SOFTWARE DISPLAY REGISTER 
SWREG: ;;SOFTWARE SWITCH REGISTER 
- SBTTL STARTING ADDRESS(ES? 

QeSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM 

2210 
JMP aaeSTART! 

-EQUAT 
~SBTTL BASIC DEFINITIONS 
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BASIC DEFINITIONS 

:#GENERAL PURPOSE REGISTER DEFINITIONS 
990090 Ro= *0 5 ;GENERAL REGISTER 

en m4 eet (ester 
R3= % He RAL REGISTER 

000904 RU= “i GENERAL REGISTER 
890905 . BS “S : | GENERAL REG STER 

cag _. R?s 3 nena GIST 
.EQUIV Rb,SP :STACK POINTER 
“EQUIV R7-PC ::PROGRAM COUNTER 

°  s¥PRIORITY LEVEL DEFINITIONS 
900000 PRO= oO s;PRIORITY LEVEL 0 
oooo4G i tt PRiz 40 PRIORITY LEVEL 
0001 PRe= 1 :;PRIORITY LEVEL : 
08014 PR3= 14 s:PRIORITY LEVEL 
oog2co Clits PR¥= = 300 : PRIORITY LEVEL 4 

ae fe UN HAE E 
000340 - Bees 305 +S PRT ORT TY L VEL 5 | 

-# reezTcH REGISTER” SWITCH DEFINITIONS - 

igeee suis: ippOD. 
525588 Sita 20000 

ules 10000 
liz 4000 

Swid= 2000 
901000 

40 
SWOY= 20 

10 10 
a. 

iatatelad + 
. EQUIV b09, sug 

“EQUIV ; 
e Be : . 

“EQUIV SWS Fu eee as 
“EQUIV 3; 

“EQUIV §wOO? WO 

jxDATA eI DEFINITIONS (SITOO TO BITIS) 

bs eliiee & 
1113: 20000 

9100090 BITl2= 10000 
004006 BITll= 4000 
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“D2TCA-B MACY1 1 27(732) 
BASIC DEFINIT TONS 

001000 
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oe MECTOR UME CUT AND. OTHER ERRORS 
fea isa AND ILLEGAL INSTRUCTIONS 

. Bena TRAP (BPT) 
sINPUT/0 TPUT TRAP (IOT) ##SCOPEx# 

EMULATOR FRAP (EMT) #*ERRORS# 
TRAP” TRAP 

t rTY KEYBOARD vECT OR 
SITTY PRINTER VECTOR 
::PROGRAM INTERRUPT REQUEST VECTOR 
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MACY11 27(732) 20-SEP-76 15:53 PAGE S 

TAGS 

-SBTTL COMMON TAGS 

STARS 
s LEAAALLEKFAALAASLALALAR AAA LASASAAALLALSAERAALRALA ASA RRELAL AEA RSE 

SATHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
;*USED IN THE PROGRAM. 

001100 -=1100 
SCMTAG: ;;START OF COMMON Tags 

a rere. wef SEATS Te 12 farce sa Sea: BYE 8B ae ERROR Plas 
oo0000 SICNT: .WORD 0 AINS SUBTEST ITERATION COUNT 
900000 SLPADR: . 0 cont AINS SCOPE LOOP ADDRESS 

= er ie Sie fet ae phen 
Serre: “BY = eel ie cBRT REE pETe 
SERMAX: .BY 1 ONTAINS AX ERRORS PER TEST pik 

SERRDR: cliond 8 Sue Pe eck As! ait Darn 
SBOADR: .WORD 0 ssCONTRING & ADORESS OF *BAD’ DATA 

T: “HOR : ii CONTatNe Baer ora 
WORD 0 RESERVED--NOT TO BE USED 

TOB: BOP 0 uTnana MODE INDICATOR 
SINTAG: .BYTE 0 s INTERRUPT MODE INDICATOR 

: : Sour a OF SUITCH REGISTER 
ISPLAY: .WORD DDISP ;:ADDRESS OF DISPLAY REGISTER 
TKS: s3TTY TAT pie ae TY HB a 
TPS: 177564 ;;TTY PRINTER STATUS REG. ADDRESS 

gut: ‘ave 9 HCOWTAINS ALL CHARACTER FOR FILL 
SFILLS: Me e. ssCONTAINS 8 OF F LER CHARACTERS S REQUIRED 

STPrLG: BY : ETERNAL RILABL ate FLAG A ath ers cieves) 

Sues ASCH 42/ S OGESTION HERE 
1 : cASCIT «15> $s CARAT RETURN 

ec0012 Sir sASCIZ <12> LINE FEED 
ARS 

ho A | SERINE, 
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OZICAB.P11 ERROR POINTER TABLE 

193 .SBTTL ERROR POINTER TABLE 

tad s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 

td nt: ation SITEMB. TH TF Ae NBER I Baits GATOR TIEN Gh an Tet : Re PERTINENT. 
198 ante: i Sitena yureek } cre pent NENT Math fe 1S Rt 
133 :% EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

3# ny - $380 TO T ERROR NESSAGE 
208 3% g POINTS Rt THe 

;# T THE DATA 
204 1% OF b POINTS TO THE DATA FORMAT 

£07 061166 SERRTB: 

209 ;AOOS ERRORS 
210 “ERROR 1 ADDRESS ABILITY 
ell 001156 022141 a ;"COULD NOT SEND-RECIEVE DATA” 
ie 1170 022536 - OHI SERROR ROO . 

214% 001172 001500 or _$SERRC, ADCSR, 0 
eis 001174 001476 DF ; 

sis -ERROR 2 “BIT EXERCISER” 
218 001176 022177 eMe ; PSEND-RECIEVE DATA ERROR” 
219 001200 022571 DHe ; ERROR A/D. GOOD BAD 
220 ! ; > PC ADDR DATA —ODATA 
221 001202 001506 ote >SERRPC, ADCSR,  SGDDAT, SBDDAT,C 
eee 001204 001476 OFO | :0 2 

ee | ERROR 3 CONVERT BIT Bis | 

226 O01206 022231 EM3 sCONVERT BIT FAILED TO SET 
227 001210 022536 | OH1 ERROR A/D 
228 OOlel2 OO1500 ~ | or > PC ADDR. , 
ee 001214 001476 OF! *SERRPC, ADCSR,O : 

g31 sERROR 4 CONVERT BIT : 

233 OO01216 O22265 | EM4Y sCONVERT BIT FAILED TO CLEAR } 
234 051220 022536 OH1 ERROR AD | 
235 O01 001500 OT1 : PC ADDR 
36 OOlec4 001476 : OFO Le SERRPC, ADCSR,O 

238 . sERROR 5 READ C/R BIT 
239 001226 022323 | Ens sCAN’T READ TA REGISTER 
240 001230 Oecs36 DH1 ; ERROR 
241 001232 901509 prt : PC AODR 
eve 001234 001476 . OF ISERRPC, ADCSR,O 

ev sERROR 6 AOOS INTERRUPT 

246 001236 022356 EMG :ADOS FAILED TO INTERRUPT 
247 001240 022536 DH1 | sERR OR A/D 
248 O0le42 001500 OT] ee PC 
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ERROR POINTER TABLE 

001476 

ee ee ees es -- 

GOl 
20-SEP-76 15:53 PAGE 7 

OFO sSERRPC, ADCSR,O 

sERROR 7 AOOS ADDR OR GENERIC CODE 

a4 DR. OR GENERIC CODE INCORRECT ON INTR. 
4 oe 4 ROR MODULE  ICAR 

Be echo. Abeer, ScBORT, SébB SBDDAT 

sERROR 10 RIF BIT ACTION . 

mio pia IE DID Nor NOT CLEAR INTR. FLAG ON AOS 

DTl as AODR 
DFO bectitar. ADCSR 

;ERROR 11 COUNTER MODULE ADDRESSABILITY 

EM11 sCOUNTER MODULE COULD NOT READ-WRITE BUFFER 
DHY ; ERROR COUNTER 
0T3 - * 3 BC ADDR 
DFO : SERRPC 

sERROR 12 COUNTER MOPULE “BIT EXERCISE ROUTINE 

EM2 
DHe 
T4 
0 . 

sERROR 13 COUNTER MODULE COUNTING 
apt sCOUNTER MODULE MISSED A COUNT 

OT4 
DFO 

sERROR 14 COUNTER MODULE FAILED TO INTERRUPT 

EM13 ;COUNTER FAILED TO INTERRUPT 

OTs 
OF 

;ERROR 15° COUNTER MODULE ADDR OR GENERIC CODE INCORRECT 

ay 

Dra 
;ERROR 16 COUNTER DIDN’T HALT ON OVERFLOW 

Bie 

TY 



O1 
MAINDEC-11-D2I MACY11_27(732) 20-SEP-76 15:53 PAGE 8 AERROR POINTER TABLE DZICAB.P11 
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001476 DFO 

;ERROR 17 RIF DIDN’T CLEAR INTERRUPT FLAG ON COUNTER 

EM16 
DH4 
DT3 
DFO 

;ERROR 20 COUNTER MODULE INITIALIZATION PART 1 

py? ;INIT FAILED TO CLEAR COUNTER BIT(S) 

DT4 
OFO 

;ERROR 21 ILLEGAL INTERRUPT POSTED ON ICS BUS 

EM20 
DH4 
DT3 
DFO 

;ERROR 22 ICS-11 FAILED TO INTERRUPT 

EMe1 
DH4Y 

Dra 
~ sERROR 23 ICAR NOT ZERO AFTER FORCED ICS INTERRUPT. 

_ EM22 

is 
DFO | 
sERROR 24 SYS INITIALIZE FAILED TO CLEAR COUNTER INTERRUPT FLAG 

3 
DT3 
DFO 

;ERROR 2S COUNTER STARTED COUNTING AFTER SYSTEM INIT. 

_ DOTY 
OFO 
SERROR 26 ADDS READ DUAL ADDR ERROR 

;ERROR A/D DUAL 
; PC OTS ADDR ADDR 
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DFO 

sERROR 27 AQOS WRITE DUAL ADDR. ERROR 

i] 
;ERROR 30 SEND -RECIEVE DATA ERROR 

EM? 

;ERROR 31 SAME AS ERROR 30 ONLY NO HEADER TYPEOUT 

“oR SERREC AD BeSR $CODAT, — 0 

. WORD SERRPC, SBDADR, 0 
-WORD  SERRPC; SBDADR; SGDDAT, SBDDAT, 0 

-WORD SERRPC,ADCSR, SBDADR,O 

S#TABLE OF CONSTANTS 
20320 3 TTY DELAY TIME 
3 
2724 
e052 ;DELAY FOR 16 MILLSEC 

200 sDELAY FOR 3 MILLI SEC. 
hi ;DELAY TIME. 

1 sDELAY FOR 1 MILLI SEC; 
: 335 ;ON Veh ha xs FOR 11/45. 

0 PATTERN M0 IFIER 
_ }PATTERN 10 BE SENT TO OUTPUT MODULE 
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20-SEP-76 15:53. PAGE 10 

ICSMOD: 171000 sSTARTING ADDRESS OF ICS MODULES. 
ICSR: 171776 
ICAR: genren 

TPVCT: 64 
TPVCTe: 
iN LG: 
PBSY:0 

HEADER: O 
TOADR: 0 
TODAT:0 
TOGEN: 
TPBSYP: 
STe00: 1 sCLEARED ON PROGRAM START AT 200 
CORSIZ: O sEND ADDR OF CORE. 
EXPERT: O ;O=NOVICE MODE--1=EXPERT MODE 
P w : 4 ;QO=NORMAL; 1=MODS CONNECTED FOR TST 0 

LINEPR: 0 ;O=TTY OUTPUT---1=LINE PRINTER 
LPCSR: 177514 
LPDBR: 177516 
TPCSR: 
TPDBR:- 
TMPFIL 8 

Ic : 0 
CTLLOC: 
ICSLMT: 

BtTs ® » RTI INSTRUCTION 
URN=207 *RTS PC INSTRUCTION 

GOSUB=4737 : JSR PC, INSTRUCTION 
POPSPe=22626 

START: 
-SBTTL RIT TALIZE THE COMMON T 
3;CLEAR THE COMMON TAGS (SCMTAG) AREA 

MOV 8SCMTAG, Rb ;FIRST LOCATION TO BE CLEARED 
CLR (R6)+ *?CLEAR MEMORY LOCATION 
CMP #SWR,R& ;;DONE? 
BNE . #008. BAG K IF NO 
MOV #STACK, SP *:SETUP THE STACK POINTER 

;;INITIALIZE A FEW VECTORS 
MOV #SSCOPE SIOTVEC 3107 VECTOR FOR SCOPE ROUTINE 
MOV #340 aslorvec VEL ? 
MOV #SERROR sEnTV c’ i NT VECTOR FOR ERROR ROUTINE 
MOV #340, J#EMTVEC+ 
MOV STRAP O8 fuer cEveL VECTOR FOR TRAP CALLS 
MOV 340, oh C+ iver 
HOV ’ Na RV Cc’ ;POLER FAILURE VECTOR 

CLR tas iA . Hite YFtec 12e NUMBER OF ITERATIONS 
MOV #. , SLPADR >: INITIALIZE THE LOOP ADDRESS FOR SCOPE 
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DZICAB.P11 INITIALIZE THE COMMON TAGS 

473 002016 

ue 8 OS BT ET NL mT 1 
ee . Be vee Pe 
478 ried 6 1 38 Maser V tae SWR ih Fea BR A vECTOR SWICH REGISTER 
479 002036 012737 177570 O01142 MOV #DDISP, DISPLAY DISPLAY REGISTER 
480 op2044 056777 177777 177066 CMP #1, 3SUR $1 BND % FERENCE HARDWARE SWR 
481 1012 665 i | BRANCH I wo Su IMEOUT TRAP OCCURRED 

488 002054 o00403 BR £55 H Branch F NO Tingout 
464 002056 012716 od02064 64S: HOV #655, (SP) >:SET UP FOR TRAP RETURN 

ube vie 1 000176 OO1140 65S: MOV “saPOINT TO SOFTWARE SWR 
487 002072 Ole737 000174 001142 MOV SOtepRee RISPLA ! Sis 
488 002100 012637 oo0004 66S: MOV (SP)+, SRERAVER ”  SRESTORE ERROR VECTOR 

‘480 002104 012737 176543 01634e2 MOV #176543, SHINUM 
491 QO0ell2 012737 123456 O16344 MOV #123456, SLONUM 
132 120 005037 O01654 CLR CONNT 

494 : a 
435 ‘ - SPILL LOCATIONS "214-1000" WITH .+2, IOT 

497 : 
498 002124 012700 000214 FILVEC: MOV #214,RO 
4939 002130 Ole701 O00cl6 MOV #216-R1 
500 002134 010120 at 98$: MOV R1, (RO)+ 
501 002136 Ole7e0 ooo0o4. ~ MOV #4° (RO)+ 
ee 902142 Oeeiel CMP als, AR (R1)+ 

002144 001000 €MP 

ee tele iol * TPE HOR 
206 posted dear a MHEAD  - i. 

598 4% SINCE ISC-11 IS ce APABLE OF DIFFERENT CONTROL REGISTERS 
503 ja ASK OPERATOR FOR FILE BOX AND INTERRUPT VECTOR ADDRESS 

Sil : 
Si2 002156 012737 002164 001700 MOV #10$, CTLLOC . 
513 o02164 104400 . Gebe5 _- 10S: TYPE, MFILE ASK FOR FILE BOX 
514 O0e1 12737 000001 o02206 MOV 0 

cle Reap Bett A it | 
517 O0e202 1044 NOCT 
e18 002204 aBie72 ve THPFIL 

. ee noee16 tee7a? 000013 001672 7 CHP #13, , TMPFIL | 

S22 theese tie 026336 TYPE, Mo8 sILLEGAL FILE BOX... RE-ASK 

1 171 1702 118: MOV a 1 CSLMT sINIT. MODULE ADDRESSES 
S ooce4 1 ct 71778 Spiel Hoy I7i7e; Jose INIT. ICSR 

527 oeeue | Obes 001672 19$: DEC THPFIL :DEC. 
528 posses SoRaae BEQ 18S ; BRANCH Ate FOUND 
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MACY11 27(732)" 20-SEP-76 15:53 PAGE le 

529 002254 162737 000010 001614 SUB #10, ICSR sNEXT ICSR 
530 737 000040 001702 ee iy  ICSLMT He GROUP OF MODULE ADDRESSES 

ea 3? OO1614 OO1616 18S: V 1e8e ICAR ik ATE ICAR 
533 002200 162737 001616 SUB AR 

_ §34 002306 013737 001 001676 MOV Tesi ICSHGH ;SET UPPER ADDRESS !.IMIT 
535 002314 062737 001676 ADD ICSHGH 
536 002322 Ol 336 000004 MOV HES ae4 

23, Sossaq — BOY guESR, RO 
539 022626 -12$:  POPSP2 
S40 002340 104400 Oe6ss2e TYPE,  NONXST 

- §41 002344 000707 10$ 

Be foees Gere, GES OME SY Beet oc 
544 pisses Toa 99S: TYPE, MVECT ;ASK FOR INTERRUPT VECTOR 
S45 0020366 012737 000001 o02404 MOV #1, 23% 
S46 002374 000401 FE: +4 
S47 0020376 000771 BR 

Bus DOSuBe aBier4 NPVEC BpeunS 235: | 
551 000406 022737 000776 001674 CMP #776, TMPVEC 
552 0020414 002404 BLT 
553 002416 022737 000234 001674 CMP #234, TMPVEC 
554 o0c424 0034 
555 O0c426 104400 026336 16 , ILLE ;NOT IN FLOATING AREA 
556 0020432 000753 BR 99$ 
557 o02434 013737 001674 001620 17S: MOV THPVEC. ICSVT 

SS te nike % ats po 1622 Noy Hhevec. Oe iksvre ;STORE VECTOR ADDRESS 

5b i SAVERIFY THAT VECTOR GIVEN IS ACTUAL VECTOR BEFORE GOING 
344ANY FARTHER 

ey ; 
565 013737 000020 002624 #20, 93S 
566 ooeHe4 Ole? 3? 002540 o00020 MOV $3820 Ser ue P yor TRAP VECTOR 
567 O00c4 1 002606 177120 MOV #94S, JICSVT T UP INTERRUPT ROUTINE 
568 012777 000340 177114 MOV a ‘alcsvTe2 iB PICKUP 
569 012737 000040 177776 MOV ,aePS T PRIORITY TO 5 
70 ooe514 12777 OO0404 177072 Noy #404; JICSR SET MAINT. to" INTERRUPT 

572 soso 026431 TYPE, NOINT NO. mE tae. 
573 002530 013737 O0ebe4 000020 MOV 93$, a#20 :RESTOR Loc 20. 
574 002536 000413 BR 965 
78 poes49 011605 955: MOV (SP) RS iThvatt VECTOR ADDRESS PRINT 

CMP ~(R5),-(RS) UB 4 pavetT9 
577 002544 Oe2be6 POpsPe POP STACK 

Eg noseed 1 026474 TYPE FILINT ;PRINT WHERE VECTOR 

oar BaSeeM O10S46 nov : fe (SP) 
eae iowa! TYPOC , tao FYPE--OcTAL Bot QUIT CALL DIGITS) 

026527 YPE,  CKJMP 
S84 002564 PoPSsP2 
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000069 
176246 
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MO1 
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dICSR 
93$ ,d#20 

995 
93$,a#20 

dICSR 
+4 

; INTERRUPT OK, RESTORE 20 
;POP STACK 

"214-1000" WITH .+2, HALT 

asia. CTLLOC 
4,RO° 

#0; (RO)+ 
(R1)+, (RL)+ 
#1000; RO 
90$ 
#KEYSRV, 2860 
#100, aSTKS 
#95, ae4 
LPAY 
SLPCSR 

8s 
LPAV 

438,384 
(0)+ 
-(0) 

»CORSIZ 

gf AD CORSIZ 

called rau 

;DETERMINE CORE SIZE. 

+ PENo OL FREQ FOR 11/ 
IF 11720 OR_ 11745 

sIF 1945 THEN DELAY ITERATIONS 
MUST BE INCREASED. 

Fou F po THUR TO HE 
I BE AN 11745 BR EQUIV. 
Seve Coe LOC 4 
a8 LOC 6 

TUP FOR TRAP 
CHECK I 
11/70, DOUBLE 
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OO0006 - 
000004 

Bols7e O01Se 
001564 
001564 001562 
001 001564 
001564 001562 
tea 001560 

i 

Da Ses po 13e0 
001 1556 
001876 001560 
D0iS62 001556 
tl S& 001552 

vipa 001552 
001 po tees 
at 1550 
tt 

001 001550 
001562 001550 
001556 001554 
001554 * 
001652 

001564 001566 

at
t 

re
 

He ABE 
131 - 
1646 ‘ 

001 \ 
001 

BD LeG 001566 

20-SEP-76 15:53 PAGE 14 
INITIALIZE THE COMMON TAGS 

NO1. 

FRS,FR110 
FRS,FR110 
FReO,FRYO © 

see FREQ 

;SKIP 
;RE TORE STACK 
;RESTORE LOC 6 
;RESTORE LOC 4 

NOW NE MUST SET THE REST OF 
SOF THE DELAY TIMES UP. 

sGLEOR ADOR AREA 
;INDICATE START AT LOC 200. 

HAO ei 60 CONTIN, 
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S
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o0c0c7 

003630 ' 013042 

177600 
000003 

"003366 

013042 
01304e 
175324 

o03704 
003704 

99S: 

1§: 

4§: 

es: 

TSTNO: 
TSTLST: 

KEYSRV: 

“SEP-76 15:53 PAGE 1S 
B02 

ara ;PROGRAM MUST & STENT AT AOOR. 200. 
MOV R110, FREQ SET DELAY FOR TTY SETTLE TIME. 

TE gre 
ey WAM 
MOV #340,PS 
TYPE ;TYPE “TEST NO.7” 

MOV - bon 1$ 
1$+2 

NOCT ;GET TEST NUMBER 

;LEGAL NUMBER? 

TYPE . sNO-TYPE “NO SUCH TEST” 

START1 
MOV pe LL." STNO,RTEMP 
ASL TEMP 
ADD siSTLST RTEMP 

ORTEMP, RTEMP 
MOV 8100, , asTKS sENABLE TTY. TO INTERRUPT. 

t S 
INP IRTEMP GOTO TEST 

| ; TEST NUMBER 
TSTO 5 INPUT AND OUTPUT MODULE EXERCISER 
131 s INPUT OR OUTPUT MODULE SIMPLE EXER. 

TST Be INTERACTION, res! 
TST4 UNTER MODULE 
TSTS ag Ron L TEST 
TSTS A/D CALIBRATION TEST 
151? 2A/D REPEATIBILITY TEST 

3% 

;#KEYBOARD INTERRUPT HANDLER 

hoy aSTKE. 2S 
BIC #177600, 2$ 
CMPB sé, 
BEQ 
EXIT 
INP START 
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TRITIALISE THE COMMON T 

001106 

175540 

001610 

20-SEP-76 15:53 PAGE 16 
AGS 

TSTO: 

18: 

TOOUTR: 

add 

2s: - 

02 

:* 
s*TEST O INPUT AND OUTPUT MODULE EXERCISER 

; TYPE HEADER. 

INAR GET INPUT {MODULE ADORS. 
OUTAR sGET QUT MODULE ADD 
FATAR ATT by nope USE DEFALT). 
DELAR ;GET DELAY TIME (OR USE DEFALT) 
CLR SPASS 
CLR HEADER nero. 

MOV aTQINT TaIcgvt ie! uP FoR if § INTERRUPTS. 
MOV :SET UP FOR 7M ERRUPTS. 
MOV aug. Int gt :SET CPU PRIOR ON ICS INTR 
MOV #200, aTPVCT2  :SET CPU PRIOR iy uF 8 ON TTY INTR 
CLR TPSsy? -SET NO TTY OUTPUT IN PROGRESS 
MOV #0UTS,RO :CLEAR TEMP STORAGE AREA OF INPUT 
CLR (0)+ :MODULE DATA C 
CMP RQ, sOUTSE : 

Ree ONT 
BNE 2s 
ire :TYPE HEADER. - 

CLR TOADR sCLEAR TYPE OUT CONSTANTS. 
CLR TODAT 
LR TOGEN 

sTAKE CARE OF OUTPUT ADDRS. 

pet #TOOUTR, SLPADR 
DELAYe 
MOV sINADR, Re 
ae 84, aICSR OW ICS TO INTR. 

LL PS LET CPU ALLOW INTRS. 

NOV SOUTABR-RO : LIST. 
MOV (0)+,R1° ‘< eect eee 
BEQ TOIN IF N ADOR. 
MOV PATRN, ( ee : SEND PATTERN 5 DrpuT MODULE. 
CMP RO, aChT 
BNE 1$ 

: sTAKE CARE OF INPUT 
TST CONNT ;MODULES CONNECTED? 
BEQ 2s ?IF NOT NORMAL CONTINUE. 
MOV sOUTS,R1 :IF SO COS AREA = CURRENT PATTERN. 
Hoy parr, ( RN; (12+ 

ty 
PATRN, PATJOY 

et 
;DELAY TIME 
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C-11-D2ICA-B 1 27(732) 20-SEP-76 15:53 PAGE 17 
Pil TRITIALICE® the COMMON TAGS 

Oise 011201 18: MoV a) J RL ;PICK UP FIRST ADOR. 
at 13? 004636 a toLoP 

1 1114 CMP (d).c4) DATA CHANGED? 
004164 001097 snes BNE TOINe TF YES TAKE CARE OF IT 

004166 “* TST (2)4 : 
004170 005724 TST (4) ;UPDATE COD POINTER 
pow pe0se7 013144 chp Rg, KOUTADR :DONE ALL INPUT MODULES? 

1 j 1 
000137 004636 IMP . TOLOP 

te 005737 001654 TOIN2: TST CONNT 

19 Boesss 001632 2s Reo -  . TPesy 
004216 001375 BNE 2s 
004220 010137 001122 MOV Ri. SBDADR 
povees 1 001610 001124 V Pat IOV $6 DAT 

Oii137 0011 MOV (1) 
004236 001624 TST HEADER 
oo4242 001403 BEQ 3$ 
004244 104031 ERROR 31 
004246 000137 004636 IMP TOLOP 

004252 | 3 ERROR 30 
004254 001634 NC HEADER 
004260 000137 004636 IMP TOLOP 

gowebs 005737 001632 18: TST TPBSY 

en HG goose = Hgts 
ps308 | BLBi 1636 a  $GET ADDR. OF INPUT MODULE 
004304 O11 37 0016 MOV (15, TODAT GET C DATA 

310 OO164 CLR TOGEN -., .3NO GEN CODE (NO INTERRUPT) 
314 005237 001 INC TPBSY ! "FSET TTY nus 
350 0 iit MOV (19,04) Pee Ne D 
see 1 win FocTA ws °F NFO IRTOAN ASCIZ MESSAG. 

004326 012744 OO4166 MOV 8TOIN!, -(6) 

pou332 105777 174612 TOPINT: TSTB aSTPS ;PRINTER BUSY? 

BosHG g20000 174572 | a 102 ,9SWR _ ; INHIBIT TYPEOUT? 
1403 Q NO CONT 

004350 001632 cLR _ ‘TPesy YES-STOP TYPEOUT 
004354 _ EXIT 
004356 3S: 
004356 112377 174570 MOVB (3)+,aSTPB PPS . 

Bpasea heen 000100 174556 Fe #100, aSTPS > MAK ry CAN INTR. 
004372 wee EXIT EXIT 

18: R TPS sTTY SETTLE DOWN TIME Bbasod Besos? | boiese tR OPBase aR gust 
004404 op0002 EXIT 
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20-SEP-76 15:53 PAGE 18 

TOINT: 

10S: 

S$: 

diy. 

3% , 
;#ICS INTERRUPT SERVICE ROUTINE 

MOV dICAR, 6S ;GET ADDR. OF INTRING MOD. 
;FORM REAL ADDR. 

ry PBaer* HHrreout pefonas 
Bic re JICSR $F Oot CONLIN NTR 
cL Pa’ - ALLO Ri TERRUPTC FROM TTY. 

pee BIS atcsr : RE-ENABLE Nees AND SET RIF. 
MOV JICAR. TOGEN GET GENERIC CODE 

V 6$, TOADR 
TST JTOADR 

menel JUSTIFY GEN CODE. 

MOV #INADR, RO sFIND OFFSET OF INPUT MODULE 
chp (03+, TOADR :THAT INTERRUPTED. 

CMP 38, sOUTADR iF NOT ENTERED INPUT MODULE T 
BEQ 4§ : THAN WILL NOT BE IN thal 
BR 2 om ide to CASE DON'T WORRY ABOUT IT 

ADD att i =F SOBRE “OF OF eo TO RECORD 
MOV TODAT: (0) *NEW DATA FOR THAT MODULE. 
MOV SAVO,RO ;RESTORE RO. 
FOCTA ;NO-FORM STRING. 
INC TPBSY *SET OUTPU bec 
ER TOPINT :START OUTPUT 

EXIT 

0 

ST Y 
BNE tore 

OPE 
CPATR 
JMP TOOUTR 

°& 

#ROUTINE TC CONVERT 3 OCTAL NUMBERS TO AN ASCIZ STRING 
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INITIALIZE THE COMMON TAGS 

; 7 004750 

e737 1 004746 
004746 

s is 11 
li 

0001 : 
73650 
1652 

R
o
8
 

So 

ma
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S
e
e
s
 

2 
Sr
 

= _ & 
Ba

sk
 

Ra
i 8 

1
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W
e
 @ 

005432 
001142 

ene eee a 

000117 014754 

014754 

000001 173452 

TSTl: - 

S$: 

18: 

4S: 

Go2 

MOVB - PACKI, (3)4 
MOVB #240, {3)+ 
MOVE #240, (3)+ 
RTS P 

IMP START! _ sEXIT 
2% 

*#TEST 1 INPUT OR OUTPUT MODULE EXERCISER - 

TYPE ; TYPE HEADER. 

CLR asTKS ;DON’T ALLOW TTY INTERRUPTS 
ist EXPERT EXPERT MODE? 

ry ASK “INPUT OR OUTPUT MODULE?" 
TYPE 
MQ 
CLR CHAR 
TST8 4 ©a$TKS ;WAIT FOR RESPONSE 

an Sees ;PRINTER BUSY? 
BPL aia? 

TKB, JSTPB sECHO CHARACTER. 
vB TKB; RTEMP 

BICB 8240, RTEMP 
Pe RTENP, #15 . 

CHP RTENP, #3 sWAS *C TYPED? 

JMP START IF SO GOTO: MONITR. 
HOVE TEMP, CHAR i 

TYPE 

HE TYPE "0"? 
S0-GOTO ouTpUT ROUTINE 
HE TYPE * 

NOT RETYPE TBUESTION 

s#ROUTINE TO HANDLE INPUTTING FROM INPUT MODULE TO DISPLAY 

TNAR ;GET INPUT MODULE ADDR. 

Tee’ MaKe s MWK 

Nov a BR eel ay get IN ISP “REGISTER IF 11/45. 

BIT #1, IF BITL set THEN’ GOTO MONITR. 
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DZICAB.P11 INITIALIZE THE COMMON TAGS 

1033 OOS466 001767 BEQ 3$ ;NOT SET-THEN LOOP. 
1034 005470 000137 IMP START 

is ;#ROUTINE TO HANDLE OUTPUTTING FROM SWITCH REGISTER TO GUTPUT MODULE 

1 oo0s474 104413 TST10: OUTAR GET OUTPUT MODULE ADDR. 
1039 05476 10441 DELAR GET DELAY TIME (DEFAULT=3MS). 

ie Geen (ea He, Bb 
1Die ic Ol 106 173426 MOV #100, 3$TKS ALLOW TTY INTERRUPTS 
1043 005516 O01 173416 005420 1S: MOV JSWR,JOUTADR § ;SEND DATA FRO THE SWR TO OUTPUT MOD. 
1044 005524 104417 DELAY 
104s 005526 000773 BR 1S 

ins 3% 
10Ng TEST 2 DAC CALIBRATION ROUTINE 

i . : 
1081 005530 104400 TST2: TYPE ;TYPE HEADER. 

1053 IDAC ; INPUT DAC_ADOR. 
1058 TST DACADR “ANY DACS PRESENT 
1 BNE 4§ 
1058 map sMESSAGE “NO DAC ADDR. IN BUFFER. 

1 TSTe 
ine es: 0 

ine tone’ Se GET VALUE OF SWR 
pps BIC aiNoti?, 2g : 

tee 3777, Suaaeo peess OAD sy009, ‘wl FOR ENO RE on ibee raat Bee ‘BONE ALL EHS? 
1066 000762 BR is 

1068 000137 003366 IMP START 

1070 
1071 S STEST 3 DAC INTERACTION TEST 
107¢ OUTPUTS RAMP TO 4 CHANNELS OF DAC THAT ARE “OUT OF PHASE™ 

1074 : 

{ove BOSESS deca ss: poe -) 

1077 1044, AC <fOORESS i Bee BE) oxen BF eR 
1079 005634 001004 1$ 
1080 1 TYPE |: sNO-MESSAGE “NO DAC ADDR. IN BUFFER™ 

tose Spee2 000137 ooseee e 
103 DOSE i 1$ aR Re 

4 cy ated Ore ae 2s ye RO, ADAC SEND WORD TO DAC ie hee Bh ee 
1087 BR 
1088 
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1 JMP START1 
ii

s : : g # 

3% 
>#TEST 4 COUNTER MODULE TEST 
jaTEST 1 TO 16 MODULES 

72 TST4: TYPE TYPE HEADER. 
74 , MHT4 
76 104422 CNTAR sGET COUNTER MODULE ADDRS. 

005700 013737 001554 OO1S&6 MOV FRYO, FREQ 
005706 104400 021402 TYPE, MWK 

005712 012700 013204 +. ~- TSTYLI: MOV 8CNTADR, RO GET LIST OF MODULES 
005716 010037 004746 MOV RO, PACK! 
005722 005710 TST (0) ;ANY ADORS. ENTERED? 
005724 001004 BNE TSTYL 
005726 104400 022753 TYPE MNAE "NO ADDRS ENTERED”. 
005732 000137 72 | JMP tsT4 

005736 013700 746 TST4HL: MOV PACK1,RO 
005742 had 013244 MP RO, #DACADR ;DONE ALL COUNTERS? 
005746 w8 
005750 001100 1S: 5 

ns ot 
005756 021063 ME ; 

Bpeses bieas? 001122 2s ey Hg See T OF COUNTER 
SpeSEe vba BEQ 8 ’ AE TES 0 IF i ABGR ENTERED. 

010037 O04746 MOV RO,PACK] — 

;# | 
sHTEST THAT THE COUNTER MODULE UNDER TEST CAN BE ADDRESSED 

005774 012737 005774 001106 TSTYA: MOV eTSTuA, PADR ;SET FOR SCOPE, ITERATIONS. 
bosons ier7? Orr? ial MOV #77777 *SEND PATTERN. 

10 Ol 173106 001126 MOV aSBDADR, T 3GET IT BACK 
006016 001001 BNE TSTYAL :IF NON-ZERO - WE GOT SOMETHING SACK. 

008020 104011 ERROR 11 ;COULD NOT MAKE ANY DATA XFER 
O0&022 o00004 TSTYAL: SCOPE 

;# 
j¥TEST THAT COUNTER MODULE BITS OO THRU 15 CAN BE SET AND CLEARED 
’ 

1 : MOV #1, RTENP ;SET "GOOD DATA” 
10° 0011 MOV 

BOOB 1S: MOY a , _ 3SET FOR ITERATIONS 
001124 173040 MOV $GDDAT, aSBDADR SEND PATTERN TO COUNTER MODULE. 
172034 T jGET IT BACK. 

il T jDATA-SENT=DATA RECEIVED? 

s N : = Z z F: 
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TAGS 

ERROR 12 ;NO_- REPORT ERROR 
BR 35 * LOOP 

BIC S$GDDAT, 2SBDADR ;TRY CLEARING BIT. 
MOV SSEDROR, SEDDAT 1D TAS IT ot EAR? 
BEQ 3 

SGDDAT 
ERROR le 

SCOPE ly 
R RTEMP SET TO NE xT B1T 
BC 1$ *CONTINUE TESTING IF ALL BITS NOT DONE. 

3* 
¥TEST THAT THE COUNTER MODULE CAN COUNT THRU 
ben STATE 

MOV SCNTPAT,RTEMP © ;GET ADDR. OF PATTERNS 
MOV «#10, $T? | fire 
MOV #15; 

MOV DRTEMP, @SBDADR ;SEND PATTERN. 

SITE. scar 
INC aa 
INC RTEMP1 WATCH TO SEE IF COUNTER COUNTS. 
BEQ IF NO COUNT BY OVERFLOW-ERROR! 

SBDDAT 
CMP JRTEMP, $BDDAT 
BEQ 4g 
CMP $GDDAT , SBDDAT 
BEQ 2g 

ERROR 13 
SCOPE 
ADD 42, RTENP 
CMP RTEMP, #CNTPAE 
BLT 1S 

;# 

i xTEST TO SEE IF COUNTER INITIALIZES PROPER.Y--PART 1 

NERS 
A 
BEG 

ERROR 25 

SCOPE 

ee 
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DZICAB.P11 INITIALIZE 

K0e 
ase =a 15:53 PAGE 24 

i bane pee pet eithties TSTYE: 

177797 172544 15S: 

47797 172534 001126 
001401 

;# 
;#TEST THAT THE COUNTER INITIALIZES PROPERLY PART 2 
re 

+ 

MOV #10, STIMES ;SET ITERATION COUNT 
MOV #15: SLPADR SET LOOP ADDRESS. 
CLR scobaT 
roy #177777, 3SBDADR ;SET THE COUNTER. 

INITR sSYSTEM INITIALIZE. 
MOV JSBDADR, SBDDAT REED HOUNTEA 
BEQ 2 

ERROR 20 

SCOPE 

SSTEST THAT THE COUNTER_HAS NO 
INTERRUPTS POSTED ON THE an NOR ANY GENERIC CODE 
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1235 006376 105777 173212 TST4F: TSTB - JICSR ;ANY INTERRUPTS POSTED? 
tg 006402 100001 BPL 1$ 

te 006404 104021 ERROR 21 ; ILLEGAL INTERRUPT ON FCS: BUS 

1240 006408 000004 1S: SCOPE 

1 410 Ol 43% 17. MOV #2$, JICSVT T FOR INTERRUPT 
1545 4] pier es ret 153995 MOV Hdd ater T MAINT + INT ENABLE 
1244 006424 005037 177776 CLR PS 
Leas 006430 o00240 

1 006432 104022 ERROR 22 ;FATAL ERROR - ICS DID NOT INTERRUPT 
ie 006434 oo0424 bx 3$ 

1250 sICS INTERRUPTS TO HERE 

4 : MOV AR, T ; AR. ese 436 ree 173154 001126 28 a JICAR, SBDDA sRenp Ace Mee 

1254 I 000001 173140 MOV #1, 9ICSR 

ieee taesea Bere (ue a 
1 464 37 155998 CLR Be 
1258 OO470 042737 600360 001126 BIC #360 $B00AT j IGNORE FTL Ox A0DR. soe 

1585 Specos att Q gg00n *SHOULD SHOW UP 

lebe 008504 104023 ERROR 23 

Lebs 006506 000004 3S: SCOPE 

1 
126 SSTEST THAT THE COUNTER MODULE WILL INTERRUPT ON OVERFLOW. 

1268 :%0N INTERRUPT CHECK ADDR AND GENERIC CODE, HALT ON OVERFLOW. 
1 j HCHECK RIF EFFECT ON MODULE 

1271 é 

1575 DOEEIE M1777 DOSue trabre Ot ov tgitevia iB fe oRITYS ant ERAT. teri obs bisrs7 poeese Oolide NOV Pade $c PADR Pel FOR ITERA 
1276 O06 012737 000340 177776 TSTYGL: MOV #340, PS seal ALLOW INTERRUPTS. 
1277 006540 012777 000004 173046 MOV #4, JICSR ENABLE ICS TO INTERRUOT WHEN READY. 
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MACY11 27(732) 
INITIALIZE THE COMMON T 

a? 17777 
000240 

77 173024 

172346 

001126 

172700 

172652 

ROR 
BICB aL T+1 $ICAR 
CLR Ha * ; 

M02 
me 15:53 PAGE 26 

OV ay #177777, @SBDAOR ; Bela ag TO ALL ONES. 

PS ALLOW INTERRUPTS. 
NOP 
gLR dICSR 

14 ERKOR SREPORT ERROR - COUNTER MOCULE DION’T INTR. 
IN : 

TSTYGE ;LOOP. 

 s#RECEIVE ICS INTERRUPT HERE 
: MOV 81100, 5P sRESET THE STACK POINTER. 

NOV SICAR, SBODAT sGET BODR & GENERIC CODE. 
Hoa Sonn ADDR. AS IT WOULD LOOK IN 

LR 
1S 303400 $GDDAT ;ADD GENERIC CODE. 

che SGDDAT , SBDDAT ; CHECK ADDR. + GEN. CODE. 

ERROR 15 ADDR OR GENERIC CODE INCORRECT. 

BR TSTYGE sLOOP. 

DELAY DELAY 40 MS. 
CLR SGDDAT 
MOV JSBDADR, SBDDAT 
BEQ Ft} 

ERROR 16 sCOUNTER MODULE DIDN’T HALT ON OVERFLOW. 
BR TSTYGE *LOOP. 

B #1, IC '  3SET_RIF BIT_IN ICS-1 
tat SgaDADR j INITIATE IF ON COUNTER MODULE. 

TSTB aICsR ; S aNY INTR. NDING ON Ics. BUS? 
BPL ST4GE *NO-THEN L 

ERROR “4? RIF DIDN’T CLEAR INTERRUPT FLAG 

Vv 8 Woy SbababRS 
SCOPE . 
e% " 

j TEST TO SEE IF RESET CLEARS INTERRUPT FLAG ON COUNTER 

MOV «#10, STINES ) 
MOV $-1, JSBDADR ;START COUNTER COUNTING #18° SLPAOR 

ipreren FOR WIR, 
sSY 

tJ 

DELAY 

iSTB dICSR eR nfl fi 
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Pl INITIALIZE THE COMMON TAG 

007002 100001 BPL es 

104024 ERROR 24 ; INIT FAILED TO CLEAR INTR. FLAG 

- 005736 es: HP stu 
CNTPAT: O . _ 3PATTERNS USED BY TSTYC TO 

era ; DETERMI 4 COUNTER MODULE 
; COUNT THRU EACH STATE. 

B
e
e
 

& 
T
o
e
s
:
 

os 

CNTPAE: 0 

oy é 

j#TEST S A/D LOGIC TEST 

TYPE HEADER 

GET ADOS ADDR. 

;ADOR OF AOOS UNDER TEST © 

;*#GET ADOS’S ADDR. 

ae
 

aS 
RR

 

Ss <8 : : 8 

= = TE
R Be “S
s 

BTR ;#GET PATTERN POINTERS. 

oy ER 
;#IF DATA PRESENT GO AHEAD =

 
a S e 

— 
& 

F
S
S
2
E
V
s
5
R
 

a
 

;#FROM AOS SE
RR

A 
EE

N 
LB 

a 
oul

 
san

 
So
b 

ee
n 

TO 
Re 
S
O
O
M
 

be 
Ga 

E 

g§
 Th
ee
 

;#ERROR “COULD NOT SEND “RECEIVE DATA” 

——-- + - o- - : << — — 
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MACYL) 37.732) Malis 15:53 PAGE 28 

SAINITIALISE + SonmSN 7 

;*#BASIC “BIT SANG” OF AOS 

11337 0011 AOLOG2: MOV . NT. 
142 € e 1 ie s nov ite ‘0 "PATTERN FRE oeeR 
(ide fs e 

«Ji 1 sf Mp T 9 3? I I 908 ta sented SATE RECIEVED 

1osoge ERROR 2 ;#REPORT ERROR: “CSR READ/WRITE ERROR” 
oocoo4 2: SCOPE  #LOOP 

gorore 18: OR 2,3 :#UPDATE PATTERN POINTERS 
C RS" BAOPATE Re BLL 

betes : se 4 nedOce ONROTCEONTINE NEXT PATTERN, 
SILL CONVERTING SET “a THEN CLEAR? 

o4000 001188 ADL 063: MOV #104 ;#SET CONVERT,READ CSR AO SRLS GEC Bay ugg 
1124 477608 nov :¥SEND TO ADCSR 

se hoiied pot tse cMP ae Seo :#DID 5 CONVERT BIT SET? 

94003 ERROR 3 s#ERROR: “CONVERT BIT FAILED TO SET 
ll ADLOGH 

013737 001560 001586 ADLO3A: HOV FRI6, FREQ ;#SET TO DELAY 16 MILLISEC. | 

005777 177550 TST QADCSR :#DID CONVERT BIT CLEAR? ; 
105002 BPL 1$+2 

104004 ERROR 4 ;#ERROR “CONVERT BIT FAILED TO CLEAR” 

s4NEXT TEST, 
104424 1S: INITR :#ISSUE SYSTEM INITIALIZE 
000004 ADLOG4: SCOPE 

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

012777 pee770 177532 AOLOGS: MOV #52770, JADCSR HED] Me RE CSR am & pth. BUT READ CR BIT 
022777 052 177524 CMP 0>s«#'5 2770; SADCER D ue READ 
001001 BNE 18 

1o4oos ty. ERROR S> eave RROR “CANNOT READ ADCS DATA 
;#REGISTER WITH READ BIT CLEARED.” 

oo00c4 1S: SCOPE “af 

s#WILL CONVERT DONE CAUSE INTERRUPT? ‘ 

012777 gag 172250 ADLOGE: MOV 0340 mney Si 
12777 24 172240 MOV ICSVT ;#SET VECTOR FOR INTER. 
012777 900004 172026 MOV ;#AL OW ICS TO INT 
012777 104000 177466 MOV vs Scah DADCSR ;#SET ADDS TO CONVERT. 

¢ 
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INITIALIZE THE COMMON 

13737 001560 901556 

anh t4 

$58 rain 
000445 

88 
g8e

 
Bp

 
BB
 

172110 

012777 oa7e35 172102 

20-SEP-76 15:53 PAGE 29 
TAGS 

ADLEL: 

ADLOG?:. 

18: 

ADLOGS: 

18: 

2s: 

Woy ERIG,FREO | ALLOW UP TO 16 MILLI SEC FOR NTO. 

ca | 
ERROR : s*REPORT ERROR “ACOS FAILED TO-INTER. AT 
LR ICSR ; 

SCOPE 
BR ADLOGS 

CHECK INTR. ADDR. IN ICAR+GENERIC CODE 

POPSPe2 ;#A00S INTR TO HERE RESET SP. 
V QICAR,SBDDAT ;%GET ADDR. AND GEN CODE 

MOV ADCSR’SGDDAT FORM GOOD ADDR 
BIC #1 , SCODAT 

Bre Hive $GDDAT ;#ADD GENERIC CODE 
C Sepbar-sagoaT ;#1S ADDR + GENERIC CODE OK? 
BEQ ADLOGE 4 a 

ERROR 7 ;#REPORT ERROR “AOOS ADDR. OR GENERIC 
4 ° 

4 s#CODE INCORRECT. 
BR ADLEL } 
SHCHECK TO SEE IF RIF CLEARS INTR FLAG ON AOOS 

81, 2ICSR T RIF 
Ble snttas sPUT I 1B WORK ON ADS. 
MOV 81S, SICSVT eeu INTERRUPT VECTORS. 
CLR pS #ALLOW INTERRUPTS 
DELAY 

BR ADLEL ‘-  3¥EXIT A/D TESTS. - 

POPSP2 RESET SP 
ERROR 10 + aRE ORT ERROR” RIF DID NOT CLEAR INTR. 

#FLAG ON ADCS”. 
BR ADLEL 

jaA00s DUAL ADDRESSING TEST 

MOV #2$ , SLPADR 
cu SE0AOR ;SET FIRST ADDR. 

bv leek Rie sFIX STOP ADOR. 

82, SBDADR ;UPDATE ADOR. 
MPO )RTEMP = SDONE ALL ADORS? 

et ,ADCSR — ; SAME ADOR AS ADDS UNDER TEST? 
1§ 

MOV #4100, JADCSR ;SEND DATA TO A/D. 
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1502 007624 
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y 
Tes 004100 171260 

1001 

104026 
000094 

pS gz777, poweng I7Leyy 

00S237 001100 
04400 

137 007072 

ADLOGE: 
1$: 

ADPATP: 

QDPATE: 

TST6: 

DO3 
20-SEP-76 15:53 PAGE 30 

CMP #4100,d$BDADR  ;DUAL ADDR. READ ERROR? 
BNE 3$ 

ERROR | 26. SDUAL ADDR. READ ERROR 
SCOPE 

MOV #4200, 9SBDADR  ;CHECK FOR WRITE ERROR CMe = BNBDOTSABESR” «= SSA WRITE? 
BNE S$ ! 

ERROR 27 ;DUAL ADDR. WRITE ERROR 

COPE | 
1g 

INITR 
TS PC RETURN TO - 

: : ADLOGE 

;#END OF A/D TESTS 

INC SPASS ' 
TYPE. ;#THE “END” 

HP = ADLOGL S#RETURN TO MONITOR. 

JMP START 

3%. 
p#TEST & A/D CALIBRATION TEST 

MHT6 
ADAR sGET OR QuBR GNI OR BI-POLAR? 
sTBCA AUDO] CALIBRATION ROUTINE 
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» 40 ;POSITIVE OR NEGATIVE 5 

is
su

es
 U

s 

23
3 

o
e
 

1558 007764 052777 000100 171152 TSCAA: BIS #100, ISTKS ALLOW TTY INTERRUPT © 
1559 013737 013246 OO70b2 MOV ADADR, ADCSR 
1 1 BNE 1b 

t Rt mNpB 
lees 01001¢ 3 Spee 1 171120 18 arr sl oom CHECK THE SHITCH RE GISTER 
1 1 ° ee + : MONI 

a ee Belen gro congo t > 

tepg BiRSS Biroae foebes yey BABE SR ho RES Te 
1569 01 0634 SR PC PET? a out JUSTIFY 
1570 ol etn 001140 IT #4000, DISPLAY OR TYPE DATA? 
1571 01 101 CAL TYPE IT 
157e 010052 RESET 
1 10054 3737 OO01600 001576 MP FR1120,FR1 
B74 r 14 Q 2s 
1 10064 RESET 

1899 BibOee poboHe Rear iSre i Booons a Reset 
izae 1 000733 ° BR TBCAA 
1581 010076 104400 CALTP: TYPE 
1 0191 1163 SCRLF 

feat GIGI Grae? BREESE onsen © apy PaLSGtHlea —_*COWERT ata To sty 
1 piBtoe TAaa ? Beta sLET TTY SETTLE DOWN. 
1586 010116 104400 TYPE 

ise FR Eee TE soca oo. sceT a 
1 is ee JSR Seon e RET? : ‘ 

Hn BES ouone a eee re a 
jeg Bieta Paar TYPOC . : 5A EYEE COC TAL ASCEI(ALL DIGITS) 
1593 010136 104400 TYPE 
1 O10149 Oevse3 MC oT 

lee GiB dBiir ree 
1597 01014 005737 013250 CALIT: TST BIPOL 
1598 019152 001406 BEQ 3$ 
15 10! 007777 MP 87777, RO 

eS ELBE Tou . 
1602 010164 MPOVFL 
1603 010166 RETURN 
1 19170 3s: A 
1 101 004000 CMP , %0 sROBTINE TO CONVERT BINARY 
1 10174 BNE ;REHO FROM A/D BUFFER TO SIX 
1607 101 YPE *PLACE DECIMAL VOLTAGE 

i 
r 
1 ot 
1 r

n
 

c
v
V
v
o
 

fu
ro
re
 

ee ee -
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1614 01021 RTS PC | 
isis Gids28 yeaa 010516 2s: HOV afl %3 CLEAR STORAGE AREA 

ii BIBS! BESES ouoss eB anus joeremne 17 
1613 010234 01 010516 HOV #Al x3 sPOSITIVE OR 

1 1 1 13! BIPOL’ 

1633 Ol REC . | 
bes i SHOLDIT,%1 sNEGATIVE VOLTAGE 

| 1 TST BIPOL ea 

ie hee pn BY bith 
tee Ol 10140: BEG CALITP rf 
ifs isan a Ma sIF MINUS TYPE “- 

1 pal 10300 ” COM ‘ 

1 1030¢ INC ’ 
1633 1 BR CALIT : IF POSITIVE 
16384 i : CALITP: TyPE : TYPE "4" 

1pas pigs gt —_ ee Gre DO OCTAL: TO 
ipa Aiea? 1 900005 8s, %1 , | - 
1639 Oi03ee goe002 CALITE: ROR 2 in DECIMAL CONVERSIONS 

1641 Ol 010514 ene sBY METHOD OF INCREMENTING 
1e43 103 Q .41 | 

- 1643 010334 11 000001 010516 MOVE sl Al : 
1644 010342 010514 . CLR HOLD DECIMAL COUNTER AND 
166 10346 1 010516 : #Al 3 : nae . . a 

16M? Hee ee Bipese ore 1414, % sDECREMENTING OCTAL DATA 

1649 010364 012703 010517 MOV #Altl, UNTIL ZERO 

feel Gite Itees We ae iges 1 1l27e3 00256 MO , (30+ — ;IF DECIMAL COUNTER = 12 (OCTAL) 

ifey Bioued | taese3 ! ae (34 
1655 aye BioSa2 CMP wl ea4, x sCLEAR 17 AND INCREMENT | 
1656 O10414 001 BNE --le NEXT COUNTE : 
1657 O10416 10501 CLRB 3s (3) | a: ht 
1658 104 TYPE ;TYPE DECIMAL : : - | 
1 1 Os al | 
1660 O10424 R : “7 
1661 ane : 37 010514 . CALIT2: CLR HOLDTH Ace . ars 

1EeS 1Bae si37 ot 1  CALIT3: Nove (1), ° Shon : USE CET DEC TRAL VALUE FOR DATA 
1664 o10442 3 01051 a0 SCAN. =(3)  ;COMPUTED FROM ACOS 

tee Bibee Bg, eH ah 
166? 10454 c05037 10514 CLR HG T™ os ADD THESE VALUES TOGETHER 

1669 OHS seri3 aa CALITY: Cope #i2, | (3) sHOLDIT CONTAINS VALUES FOR DATA 



GO3 
ite Pit an MACY11 
OZICAB.P INITIALIZE THE 

1870 010470. 101004 a SHT CALITS 
1671 010472 162713 oo0012 SUB a2, : (3) BASED ON GAIN OF A/D 

34 p Bt CALITS: te ante, %3 sAT TIME DATA WAS TAKEN - 

1675 | = BR CALITE 

HOLDTM: Boooo0 
1608 | Al: 600000 
1679 poe .2.+ 
1680 910549 000 000 HOLDIT: .BYTE 0,0,0,0,5 STABLE OF VOLTAGE REPRESENTATION 
158) 1054 a: : . 

1683 O10S4S . 990 000 000 -BYTE 0,0,0,5,2 OF BINARY INPUT. - 
1689 010550 O02 

1886 o10SS2 000 900 905 -BYTE 0,0,5,2,1 
168? 10555. O02 001 

1 ; BYTE 0,5,2,6,0 an a 
ies 10564 00s 992 001 -BYTE 5,2,1,3,0 . 

1833 10567 003 

1695 010571 003 006 00s -BYTE 3,6,5,1,0 - 
- 010574 001 000 i 
1698 010576 001 010 007 BYTE  1,8.,7,0,0 
1695 010601 000 000. 

1701 010603 001 O1 003 BYTE 1,9.,3,0,0 
irs 010606 000 ate 

1 10610 005 O11 001 BYTE 5,9.,1,0,0. 
1705 ‘010613 900 ma 

1707 10618 010 O11 000 BYTE &.,9.,0,0,0 
1708 “p10 000 000 

1710 o19622 1 04 000 BYTE 9.,4,0,0,0 
ra 10625 

1713 Ol ) YTE 4,2,0,0,0 
1714 St a al = 7 

EVEN 

REPET7: ROR 
ROR zs ROUTINE TO RIGHT i 

Ss Ratt ce re | Are oe alga 
CONVER: Hoy SUR, Re . ™ = 

Bis —_sta4o00, TMISROUTNE at GRIN 

es o-oo 
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HOS 
NA - 7(732)_ 20-SEP- : 
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10662 ee 176174 MOVs #2 DADCSR ;CONVERT AND READ BITS TO ADUDL | 
Ve bipees 176170 CONVED: TST JADCSR 

1 176162 BR AADCSR SAND HALT FOR GONVERSION COMPLETE 
ee Ee Rte PC 

010702 000137 003366 JMP START 

Z
S
3
e
d
s
 

oR
 
ee
 

SSTEST 7 Ie pid MANUALLY TAKE SAMPLES, COMPARE RESULTS 
SxPRINT ERROR IF 
3 #CALL=JMP TST8 FROM MONITOR 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 

i 
l 
174 

ihe 
in 
1 

ine B17 18 ea re ee she Perea 
1751 O10712 104423 
1752 010714 1044 QUBR 

HR RG foe BES EY ARTEL 
ie Sle Beet oo, ve, TR eeampoe «SBD IDLLP.AEIDE rome come 
i bias oosr3? ites 22: 13 EXPER 

1759 O01 104400 OIE ASK FOR GAIN 
1760 010750 MGAIN 
1761 10756 1 013006 2: MOV SGAIN, 10S 
176¢ : 0 Ol 1 1 610776 HOV a, 10$+2 

1764 010770 000763 225 | 
1765 OL AO4s} Proc GET GAIN 
1 19774 013006 ios GAIN 
1767 010776 00001 1 

1768 aioe eB 013062 a Nov eGLIST,RO sGET LIST. OF LEGAL GAINS. 

te aha Oe fo ate. sy oi 
1 1101 1 
1774 011014 1 BR 225 QUESTI 
1775 uh 12001 21S: Hoy (0)+, = CET oat Re 8 A 

498 bt 10e4 1 S0CE ap R1,GAIN’ Phe: HE TYPED MAT CH ONE IN GAIN LIST? 
1778 O11 1365 BNE 20$ *NO-CHECK NEXT IN LIS 
1778 011032 014037 013006 MOV (0), GAIN > YES= TYPED GAIN BY REAL GAIN. 

1781 011036 005737 o016S2 3S: TST EXPERT 



;LEGAL AVERAGE? 

;NO_ TELL HIM(OR HER) ASK: 

;CHAN WITHIN LEGAL BOUNDS? 

;ASK FOR EXPECTED AVERAGE. 
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is0ie 13080 

013020 000177 4§ 

0016Se 

013032 011 
000001 011 

170000 013032 
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1 ll BPL 2s 

ie Glib PS RM Eon 
1835 tees 1 MOV ain Ri s2et Pon LF COUNT. 
1898 ESS 1 i 013004 36: HOV CHANS , CHAN *GET STARTING CHANNEL 

1900 pi eee owl? 013004 013002 4S: oft CHAN, CHANL sSET TO RIGHT JUSTIFY CHAN. 
1901 011674 1 ASL CHAN FIX TO LOAD INTO AID WORD. 
1 11 1 Rat HANI 
1 11 37 Ol HAN! 

iape pit ig waa Btives GOSUB CONT 510K CONVERSION. 
tebe 11539 biacet MOV RO, (1)+ Poke ‘be YER? 

Be Hite ee HER ou = «Ee Helly" 
138 11258 ee BLE. 4g 
1910 011726 005237 013024 INC SAMCNT ;DONE 256 SAMPLES? 
191 O11 74e 001 345 BNE - 
1912 011744 012701 026636 MOV FER,RI 
1913 011750 000207 RETURN 

1915 s#ROUTINE TO FORM A AID WORD FOR CONVERSIONS START A CONVERSION, 
1916 : HALT FOR Bone AND Ee otce READING OF THE AtD 

1918 : s #CALL=GOSUB, CONVT,RESULT FOUND IN RO,RIGHT JUSTIFIED 
1919 011752 013737 013006 013010 CONVT: Mov GAIN: ADWO ;SET GAIN IN WORD 
1920 011760 042737 007777 013010 BIC $777? ,ADWD 
1921 011766 3 01 3008 013010 BI CHAN ‘ ADWD iS ete 
1922 011774 737 104000 01301 BI #104000, ADWD T READ BIT, CONVERT BIT. 
1923 O12002 013777 013010 175052 MOV ADWD, IABCSR CONVERSION. 
1924 012010 005777 175046 1$ TST aADCSR WAIT FoR” CORVERST On COMPLETE. 
1925 012014 100775 BMI 1§ 
1926 012016 005077 175040 CLR JADCSR sENABLE READING OF DBR. 
1927 Olede2 O1 175034 MOV JADCSR, RO *READ AID RESULTS PUT IN RO 
1928 12026 057 013250 TST BIPOL . 
1329 1 14 BEQ 2s 
1 12034 ROR RO 
1931 012036 . 006000 ROR RO 

ig33 OfSo49 | Spepa ROR ORO 
1934 Heh unig RETURN 
1935 012046 006200 2s: ASR RO ;RIGHT JUSTIFY, REMEMBERING SIGN. 
1936 012050 O062 ASR RO : 
1937 Oleps2 ASR RO 
1938 012054 _ ASR RO 
1938 012056 RETURN a! 

1941 +#0 RAGING ROUTI INE | 
1942 aa ar THIS. POINT IN aL, sae fg FOR fll CHANNELS HAVE 
1943 AKEN BND 
1944 SEQUENT Racin a BUF eRe one "GIVEN 8 BY THE FOLLOWING FORMULA: 

1946 SEN EQUALS. THE NUMBER if ean hi N’ON, AND Ri 
i94 41S THE BUFFER. POINTER SET TO “BUFFER” INITIALLY. stg 
1348 : CALL =GOSUB, A 
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AVERRN: 

ERAVI: 

ERAV2: 

1$: 
10S: 

LO3 :. 
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013012 013004 AVERR: HOV 

013024 AVERRL: 

2S 
AVEXP, RTEMP1 
TOLER’ RTEMP1 
RTEMP1, RHIGH 
ERAVI 
TOLER, RTEMPL 
TOLER’ RTEMP! 
RLOW, RTEMPL 

Fe CHAN 
aan CHANF 
AVERRL 

REPORTER 

;SET TO FIRST CHAN. 
;1ST CHAN OFFSET 

C sPUT CHAN OFFSET IN RI. 
300 EUFFER POINTER TO_RL, 
:SET INITIAL CONDITIONS FOR THIS CHAN. 

;FIND REAL HIGH VALUE. 

;FIND REAL LOW VALUE. 

;GET CURRENT SAMPLE. 

SAMPLE 
SAMPLES. : 

TO LOOK AT NEXT CHAN SAMPLE 

;ADD CONSTANT TO 
;"BOOT” ADD ALL 

; UPDATE 
;DONE ALL a ea THIS CHAN? 
;NO-DO NEXT SAMPLE. 
;YES! SEE IF RHIGH OK: 

;NO-THEN 
; YES-OK-C 

PORT ERROR. 
CK LOWEST READING. 

;NO-REPORT ERROR. 
sDOES OPERATOR WISH “FORCED” TYPEQUT? 

:SET TO DO NEXT CHAN-BUT 
TF DONE ALL CHANS-EX 
OTHERWIZE LOOP. 

; TYPE “REPEATIBILITY ERROR” 

;TYPE “REPEATIBILITY FORCED TYPEOUT™ 
sFIND AVERAGE. 
;AVERAGE=TOTAL OF SAMPLES- 
;DIVIDED BY 256. 
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.+10 

#4000, AVTKN SUBTRACT CONSTANT. 
: VBE READER i 

CHAN, -(SP) ss SAVE CHAN FOR TYPEQUT 
:G0 TYPE--OCTAL ASCII(ALL DIGITS) 

GAIN, Re ;TYPE GAIN. 
#170006, R2 

Re, -(SP) +1 SAVE R2 FOR TYPEOUT 
GO TYPE--OCTAL ASCII(ALL DIGITS) 

RLOW, Re 
#170000, Re 
Re TYPE LOWEST SAMPLE TAKEN. 
Re, -(SP) +1 SAVE R2 FOR TYPEOU 

360 TYPE--OCTAL ASCITCALL DIGITS) 
r 

AVTKN, R2 | 
#170000, Re 

; TYPE AVERAGE oF SAMPLES TAKEN. 
Re, -(SP) is SAVE Re FOR 

::G0 VEE-NOCTAL A FSO TT(ALL DIGITS) 

RHIGH, R2 ' #170000 R2 | 
Re : TYPE HIGHEST E TAKEN. 
Re, -(SP) f SAVE Fe FOR PEOUT 

: 260 =-OCTAL ASCII(ALL DIGITS) 
TYPE SECOND HEADER. ; 

AVTKN, RTEMP ;GET AV. 
#5, RTEMP MAKE -5 POINT TO GET LOW POINT. 

&.,SAMCNT  ;SET # OF SAMPLES. 
i‘Ri 

#BUFFER, RL 
Re 
e—" 

SAMOFF , RL 
SAMCNT 
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3 
2062 12576 001367 BNE 2 | | 

1 004737 012744 Gosua  AVTYP TYPE RLOW_# OF SAMPLES, 

sped Biseis Ne AaG4B8 013024 4S: Rov azk6: ; Sent set sanbLe COON fo ait 

12620 013701 0 MOV Chaat ;GET BUFFER POINTER. , 
ot Bee 70L fo ‘AOD ERRL | 
12630 Oeeis? 013042 ss: CP), RTEMP ;SAMPLE=COUNT POINTER? 
roe Ge | 
126 13026 6S: ADD 6s SAMOFF,R1 : 
aby 005397 013024 Dec BANCNT sCHECKED ALL SAMPLES? 

1 737 012744 GOSUB .AVTYP # OF SAMPLES AT THIS POINT. Res fase, Sa fe ee be | 
Spee OS Me ORs + POND "ALL OVERSCALE POINTS. | 

a fa aro" | 
01304 75: CMP cD, ATEN iS Tw
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BNE Os? 

012744 Gosua AVTYP 
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01 : : * g0SUB 
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;PUT # ON STACK 
;GOTO “ocTAL-BCD R OUTINE. 
GET RID 5 fyPe st ae BIGITS 

ie ; TYPE 2 SPACES. 
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119 : i: LEFT JUSTIFIED CURRENT CHANNELL 

ils 1 IN: : N 

tia Br301 IST CHANNEL 
il i t : 3LAST 
ll 1301 : 
117 Ol CHANFR: 
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- #COUNTE 
cnTAOR: 6 

WORD 

MODULE ADDRESSES 

3 
SS
ss
SS
SS
SS
SS
 

WORD 

-# DAC. MODULE ADDRESS 
pacaor: 6 

-#A0OS MODULE ADDRESS 
apaor: QO. 
BIPOL: 0 -O=BIPOLAR=1=UNI 
wh prTenr STORAGE OF INPUT MODULE DATA 

-WORD Q 

Sss
sss

sss
ssa

as 

OUTSE: 0 

3% 

j EROUTINE TO INPUT INPUT MODULE ADDRESS. 

005737 | 001652 RINA: «TST ~—sEXPERT 
BNE Cs 46 
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AGS 

TYPE | 3ASK OPERATOR “INPUT MODULE ADOR(S)? 
MIPA 
MOV - SINADR, RINAL 
MOV #16., RIN +2 
BR 
BR RINA . | 
NOCT ;CALL TO INPUT OCTAL ROUTINE 

RINAL: INADR - . sADOR TO STORE INPUT ADDRESS AT (VARIES). 
46 ‘ ’NUMBER OF RODRESS ALLOWED. 

t CHAR 
BEQ - 2g 
MOV « #INADR, RO NOW FORM RE cs AD 

1S: BIS . ICSMOD: (0) NORMAL -ICS boa 171 SAESS PATCHED 

a Lc 
BLOoS  =s«1$" F NOT ariet NUE . 

23: EXIT IF SO-EXIT 

ROUTA: TST EXPERT 

: sASK OPERATOR “OUTPUT MODULE ADDRESSESS? 

HOV SOUTADR, ROUTAL ~ ee 
MOV als., *ROUTAL Se 
BR +4 
BR ROUTA 
NOCT - CALL TO INPUT OCTAL ROUTINE 

ROUTAL: OUTAOR SADDOR TO STORE OUTPUT ADDRS. 

185 _ CHAR . 
BEQ Ss 

1s ats iste (fo , 
"JSR ORAOR 

CMP no ROUTB! 

zs: BT 
3% 

RCNTA: TST EXPERT . 

° 305K QPERATOR FOR COUNTER MODULE © 
MCN 
MOV BCNTADR, RCNTAL ” 
ov #18., "RCNTAL+2 

BR ReNTR 
;GET THEM 

RCNTAL: Nt BOR 
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Q13¢Se OS3710 O0lble i$: BTS Fesnon (0) 

Su GEN ae Hk ee 
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003771 

001652 
Sa
le
 

: 

014754 

1612 
13244 

015416 

001652 

Baaoo! 

014754 

use 
15416 

ae
d 

BaBGd1 

013244 

013246 

014766 

RDACA: 

RDAC1: 

15: 

RADAL: 

1S: 

INOCTR: 

Fou 

BLE 1$ 

EXIT 

{ROUTINE TO INPUT DAC AODR 

ter EXPERT 
BNE +6 

- TYPE 

pv SDACADR, 1 
; ney #] apneite 
BR. 4 

RDACA 

ihocr, 
1 

fi ite, SMOD, DACADR 
MOV ADR, RO : 
ISR PC, CKADR 
EXIT 

HEROUTINE: TO INPUT ADDS ADDR 

ts1 EXPERT 

fe 
MADU 
MOV , RADAL 
MOV #1 RADAL +2 
aR +4 
BR RADA 
INOCT 
ROROR 

TST CHAR 
BEQ 1$ 
BIS IC » gADAOR 

ISR PC. cao 
EXIT 

SS INPUT OCTAL 
+ #NMW TO GIA ROUTINE 
j Nt = NUMBER OF RUNGERS 5 ReeERT 

TYPE : TYPE ar... 
Hoy 96), RI sPICK UP STORAGE ADDRESS. 
ADD (6) . 3PICK UP ® OF WORDS THAT- 
MOV ab), NINCL 318 THE MAX # TO BE INPUTED. 
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ICAB.P11 INITIALIZE THE COMMON TAGS 

3779 22 (6) 
ei ot L INCFLG 

1 014000 005037 013042 CLR RTEMP 
a8 14004 — 13252 MOV #OUTS, RO 

1 ig 20$: CLR (0)+ 
354 O1401 013312 CMP SE 

2355 01401 SLE 
1 1 013252 MOV -8OUTS,RO sPOINT TO AREA AGAIN. — 
1 14764 CLR NINE CLEAR CHAR. COUNT 

358 Ol 14 1S: CLR NIN :CLEAR NUMBER TO BE FORMED 
359 14g34 014 CLR CHARC ;INPUTED CHAR. COUNT - 
360 i ! 1651 2s: re _ a$TKS KEY TYPED? ot 

ex GiNove 10033 165074 014754 MOVB TKB, CHAR} CHAR. 
- 014054 37 177800. 014754 BIC #177600, CHAR ;STRIP CHAR PARITY BIT - IF ANY 

e308 O14be Ft 014754 000177 CMP «CHAR, #177 WAS IT A ? 
1 1 BNE « .+6 *NO = CONTINUE 
14072 000 014714 MP igs YES TYPE "9" = REINTIALIZE. 

es? 14078 | 165046 STB PS *PRINTER BUSY? : 

14109 14754 MOV GHAR, ©«aSTPBOINO’= ECHO CHAR, NOT 
g288 Baits TRE Bluey agois CMP CHAR, «= aS CHAR. = cor 
2371 014120 001514 -  BEQ 33 -  $¥ES = THEN TERMINATE INPUT. - 
vs TRIE ; 014754 000003 CHP CHAR, #3 *WAS ITA tC? 

141 oe 165542 . MP SCTLLOC sIF YES GOTO MONITR. 
2375 014136 023727 014754 000014 CMP CHAR, #14 . $CHAR = “¢L"? 

sry bialse BRAN oisme ist es E 014146 137 015020 LPSET - sYES = THEN SET LINEPRINTER MODE. 
2378 O141S2 122737 OO00l2 014754 CMPB =s«#12, CHAR CHAR = "tJ"? 
2379 0141 901002 3 . BNE +6 
2380 O14 1 1s042 J CONNTR sYES - THEN SET JOINED MODE. 
2381 O14166 122737 014754 CMPB —s- #4, CHAR CHAR = “#D"? 
2382 014174 O01 ; BNE Bs: 
e383 14 15166 . Ag sYES - GET SECOUNDARY DELAY. 

14 1 14754 00005 CMPB ss CHAR, #5 :CHAR = “tE*? 

SoeP Btasis ki 14770 ae xe T YE T EXPERT MODE 
id paste Boog 000016 MPB ERBR 16 ABR 75} EY 

S350 basse ene 1S004 3 Noe T YE NOVICE MODE 
2390 0142 Wee 14764 000072 CMP CHAR, 8°: CARR =e ONY 
2391 O14 001 BEQ 4§ YES SET FOR “THROUGH” ENTRY. 
g33e iM 0637 014754 oo00S4 chp CHAR, 8°, *CHAR = A COMMA? 

236 Ol4eSe 023727 014754 . 000060 CMP ‘CHAR, #60 ;CHAR TYPED 7 ASCIZO? 
2395 014260 goe0de BGE #8 
23% O14262 000137 014724 J il ;NO - REPORT ERROR. 

5330 014266 014754 000067 CMP CHAR, #67 ;CHAR TYPED <ASCI2 7? 
2399 014274 Be BLE ‘#8 

Sub) oiaee poses? Biaode ine ATEN YES INCREMENT CHAR. COUNT 
Bie O10 Oost g? ole Ane NIN TEP suStieY CURRENT NUMBER: 

1431 1 14 ROL NIN 
2404 014316 006137 014756 ROL NIN 
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2405 g1usee 005237 014762 “ INC CHARC ion s INCREMENT CHAR COUNT 

er aIas4 Bisa a8 #260, CHAR sathtp INPUTED. 
14 19754 O14 BIS CHAR, NIN :A0D TO CURRENT NUMBER. 

19 ie 001630 3$ aa Thoruc :¢ ieee < B) ;COLON FLAG SET? 

ie 14 014764 014766 C NINC, NINCL 30 B WE MORE NUMBERS THAN ALLOWED? 
13 914 T gS IF SO - ERROR. / 
14% O14 013042 ST TEMP ANY CHAR. T 
iS O14 1 BNE YES - FUDGE RETURN 
1g 14376 MOV #15., | NINC 
17 014404 CLR CHAR 
18 O14410 9g MOV NIN (0) STORE . 

Ee thal MOV ——NINCI,RTE sFIX R_INPUTED COUNT ’ 
14422 SUB NING, INCL ;FIX EXACT COUNT. : 
14430 DEC NINCI rs ¢ - 
144 sOUTS..RO 39E BACK NUMBERS 

23 wag 21S: bee (O)4, tis : STORE a CORRECT AREA 

Suse ha 225 :NO = SKIP nee SNSTR. 
3b 14456 MOV RI. a(6) FIX CALL ON ADDR. OF NUMBERS TO INPUT. 

gid 225: DEC RTENP sDONE A NUMBERS. 

SS DIMMED beette oooog2 ADB OB (6) 5 - UPDATE SP. 
gta Oisiee eaa3 014766 000000 MOV NIANC1,3(6) te | ON CALL # OF NUMBERS TO INPUT. 

31 O144 16 oo002 ADD #2, (63 
32 014500 1o4400 001163 TYPE,  SCRLF 
EE 14504 EXIT’ . ~ 

2435 O14S0 013737 14756 14760 4S: Nov NIN, NINL NT WHEN COLON TYPED. STORE CURRENT # 

539 Bi iesa cat BNE es re et uRanOLR LE PUT (2 COLONS! 3 
e438 O1Neee 012737 gon09 1 001630 HOY #1, INCFLG ET 0 

casa piesa 162737 enn 014760 SS: SUB. ££ NINL Petr “Tg, .OBe COLON FLAG SET + ANOTHER # FORMED. 
gia giete 014760 6S: ADD ue NINI ;UPDAT E FORMER NUMBER. 

: 14550 nati 014766 cH NIAC, NINC1 Mee = RepnT EMR AREA? 

Bed Glees BE ore i: a 
gts 14564 005237 014764 INC NINC 

14570 ; 14756 014760 CMP NIN, NINI HUPORTED NUMBER = COUN TRRENT NUMBER? 

an 14606 001630 . ak INCELG sNO_~ Looe CLEAR COLON FLAG 

Susg 14610 eae bodoee | SuB #2, RO ;FIX POINTER (STORAGE 
2451 014614 000015 014754 CMP #15, CHAR ;LAST CHAR TYPED A <CR>? 
e452 014622 O01 BEQ ; YES - EXIT. 

. eis bivbed o000S4 014754 CMP 8’, ,CHAR *LAST CHAR T A COMMA? 
1 I BEQ 7$ YES - TAKE OF IT. 

ce Se On? A eh. oe : 14644 } 1 7S: i tACFLG ER HERE ON COMMA TYPED. WAS COLON- 
2459 O14bs0 BOL33 BNE c$ PREV IOUSLY TYPED? IF SO TAKE CARE OF IT. 
e460 014652 023737 014764 014766 NINC, NINCL. ;BUFFER OVERFLOW? 
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-Pll INITIALIZE 

14660 00301 BET 8S iF YES = REPORT ERROR. 
1 014762 Tsr CHAR. bay, CHAR, TYPED? 

Ot ; 14756. oy OAT, cD ne sare NUMBER. 
14674 ois 4 NING jonas em obey flares ie MGR Nave 
ae 1o44o0 8S: ‘TYPE se00R. BUFFER OVERFLOW ERROR 
1H i3 013746 BOY NocTR 

014714 104400 ) 10S: TYPE. sTYPE A "7" 
O1W7ig 081755 MOMARK 
014720 000137 013746 | IMP INOCTR 
o1w7ey 194¥g0 | LIS: TYPE ;TYPE “LAST CHAR TYPED NOT AN OCTAL DIGIT” 
14750 ilk 014040 i. = ) 7 | 
14 O44 123: 
14736 . MINKN | 

014740 000137 013746 JMP—CINOCTR 

TRETURN FOR *D, tJ,tL,tN, t€ 

-RASK: NOP 
sug, #4, (6) (ehh | | 

‘CHAR: 0 ; CHARACTER INPUTTED 

NINI: 5 awe NUMBER 1ST IF MULTIPLE 
CHARC: 0 USED TO COUNT CHARS. IN NUMBER. 

NINC: 0 ; NUMBER F AODRESSED ASSEMBLED. 
NINCL * MUX ae ay BE ASSEMBLED. 
EXSE NC EXPERT SENT 

YE :SET 

hp . RASK 

NOSET: CLR "EXPERT sENTER HERE ON “tN”. 
YPE sSET NOIVE MODE 

IMP RASK » 

915020 905737 001656 LPSET: TST LPAV sENTER HERE ON 
15024 001404 BEQ 1S :ANY LP AVAILABLE - -'IF NOT EXIT. 

O150e6 g4400 TYPE | ; TYPE "MAKE LP READY” 

OiBtae ielel7 001660 ThE. LINEPR 
15036. 000137 014744 1S: IMP 

er es - - -
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. Hd . , ‘3 j HROUTINE TO CONNECT 1/0 MODULES (SOFT) 

1 $1 001654 CONNTR: GOM CONNT 

Wee 
1 1 MAC 
15054 000137 014744 IMP RASK 

3% 
*#ROUTINE TO ASK FOR AND SET DELAY 

E 
2526 

£282 TIME | 
ES }# 0 DELAY OR CR BY OPERATOR ~ USER DEFAULT OF 3 MILLISEC. 

O15060 001652 RDELA: TST EXPERT 
15064 ree BNE +6 
1 TYPE sASK OPERATOR - 
1 MDEL ; :"DELAY TIME IN MS (DEFAULT=3MS)?” 
1 001570 CLR FREQI 
1 0 001564 o01566 MOV FR3, -° FREQ 
15104 TYPE 
15106 021764 MQ 

015110 104406 - RODEC ;GET NUMBER. 
40 1811 2637 013042 MOV" * B+, RTEMP 

151 417 BEG = sIF ZERRO,. USE DEFAULT 
151 001570 cL REQL 
15124 001565 CLR FREQ 

2544 015130 001576 OO1S66 1S: FRI FREQ § ;SET FREQUECY (OR DELAY). 
181 001 FREQ! 
151 i , T 

2547 O1S146 | BMI 
2548 015150 005337 013042 DEC RTEMP 
2549 gi5154 1365 BNE 
2550 015156 2s EXIT 

este b15160 104400 3$ TYPE ; TYPE” TIME TOO LONG”. 
15162 021672 MTTL 

2554 015164 35 RDELA 
Bees 
2556 +% 
2557 j #ROUTINE TO FORM SECOUNDARY DELAY 

See 015166 104400 021347 RDELAS: TYPE, MDELI 
2560 015172 104400 RDELAY: TYPE 
2561 015174 0621352 
2562 015176 104406 RODEC 
gee 615200 013042 MOV (6)+, RTEMP 

4 O01 1415 BEQ 
2565 Ol 001572 CLR REG2 

1518 737 001576 OO1S66 1S: ADD FRI, FREQ 
15220 O055 37 1574 ADC FREQ 
bees 737 001574 TST 

2569 01 100405 BM 38 
3270 O15¢3¢ 013042 DE RTEMP 

71 015236 001365 8 1$ 
2572 015240 000137 014744 23: IMP RASK 
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INITIALIZE THE COMMON TAG 

001652 

014754 
163644 

163642 

63632 
TEE 
00024: 
013042 

003366 
013042 

013042 
3 

001163 
023727 014754 

013250 

013250 

000004 
2737 015466 

000000 

013042 
163626 

O O1304e 
000003 

0001S 

014754 

o00125 

000004 

KO4 
_—_ 15:53 PAGE SO 

3$: TYPE 
MTTL 
BR RDELAY 

3% 

;#ROUTINE TO SET UNI OR BIPOLAR A/D 
s*CALL = QUBR 
5 

RQUBR: TST EXPERT 
BNE 6 + 

TYPE ;UNI OR BI-POLAR? 
MQURB ; 2 
TYPE 
MQ 
CLR CHAR 

1S: ISTB OSTKS ;WAIT FOR RESPONSE 

2s: TSTS aSTPS ECHO. 
BPL 2s 
MOV 5$TKB, RTEMP 
MOV RIENP, aSTPB 
BIC 0. RTEMP 
CMP arene aa ;tC TYPED? 
BNE wt 
IMP START! 
cip RTEMP, #15 CR TYPED? 

ov‘ aFEMP, CHAR ; 
. BR 18 

38:' TYPE,  SCRLF 
CMP CHAR, #°U 
BNE 4 
INC BIPOL 
EXIT 

4S: CLR BIPOL 
EXIT 

jSROUTINE 1 CHECK THAT AN ADDRESS TYPED 1s “ LEGAL ICS-ADOR. 
OR IF NOT - ENTER WITH ADDR IN (0) 

j CALL = JSR PC,CKADR 

CKADR: MOV ° aa4,3$ ;STORE LOCATION 4 
MOV #25. 084 SET TIME-OUT LOCATION FOR TRAP IF ANY, 
TST a(03 ;TEST MOD. ADDR. TYPED. 

5 _ | 
:%% MODULE ADDRESS DOES EXIST BUT MAY NOT BE ASSCCIATED WITH. THIS 
ia FILE BOX. THEREFORE, CHECK ADDRESS FOR WITHIN FILE BOX LIMITS 

MOV ;RESTORE TIME OUT VECTOR 
é 

CMP #S,084 (RO) 
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INITIALIZE THE COMMON TAGS 

poser BGT ug 
10 001676 CMP ICSHGH, (RO) 

if 1S: rs (0) 
‘ R 

ohne? 022115 2S: RYE MNRFN 
TYPOCT co) 

011046 Nov ),-(SP) 

he370% go0006 AUD” 46, Rb 
162716 o00002 SUB #2; (6) 
13737 015516 000004 MOV 3$, 084 

EXIT 

000000 3S: WORD 0 

!04400 026361 — 4S: TYPE, NRANGI 

mt me (8 ,-«sP 
Paagat TYPOC . 
104400 026374 TYPE, NRANG2 
005726 TST (R6)+ 
162718 oooc02 SUB #2, (R6) 
0000) EXIT 

HYPE ERROR MESSAGE. 
EW FOR TYPE 

--OCTAL ASCTICALL DIGITS) 

X RETURN ADORESS ON STACK 

agora eS RETURN. AND, REASK 
sg UPL Pep PO 
;NOT WITHIN FILE 

51 BVE (0) FOR TYPEOUT 
~-OCTAL TI(ALL DIGITS) 

;POP STACK PAST JSR RETURN 
;BACK POINTER TO RE-A , QUESTION 
; RETURN 

ROUTINE aed OFR GENERATION A DELAY 
3 #CALL =DELA 

013737 OO01566 013042 RDELAY: MOV FREQ, RTEMP 
001411 BEQ 25 
013737 001570 O1S600 MOV FREQI, RTEMPe 

01304 1S: DEC RTE 
001375 BNE 1$ 
005337 015600 DEC RTEMP2 

AphaaS os; exit 2° 
000000 RTEMPe: O 

& 

jac 
nae 001572 013042 RDELA2: fiov FREG2, RTEMP 

001574 015600 MOV PREG, RTEMP2 
177776 CLR PS 
013042 1S: DEC RTEMP 

BNE 1$ 
015600 DEC RTEMP2 

100372 B 1$ 
000002 2s: EXIT 

;GET DELAY TIME 

;DELAY 

; RETURN 

jSROUTINE. 19 GENERATE SECOUNDARY DELAY 
**CALL =DELAYe 



canned aad <te 

MAINDEC-11-DZICA-B 
02 Pll 

S
e
a
s
 

eA 
SCR

A 
SEE

 U
AE
OO
ER
EE
RO
N 

W
D
O
N
M
U
 
£
U
W
I
M
e
 

SR
EA
AR
ES
 

EA
RA
RA
AA
AS
AR
AA
AS
AA
NS
A 

aR
ea

RS
 

QS
 

o
e
 

e
e
 

e
e
 

ee
 

o
r
 

r
e
 

a
 

o
e
 

G
e
e
 

Gm
s 

Pe
s 

fa
e 

b
s
 

b
m
 

b
s
 
f
e
 

b
e
 

f
a
e
 

bo
 

f 
==

 
f
e
 
f
o
 

p
e
 

e
e
 

BE
RE
SI
AS
 
PO
RB
SS
RT
R 

o1e010 * 

MO4 
MACY] (ASA uae 15:53 PAGE Se 

INITIALIZE THE BONO 

000100 

001602 

001604 

005137 

1606 
1606 

015706 

100000 

000001 

163262 

1632S2 

o0001e 

015706 

001604 

006037 

001606 

001606 

RINIT: 

1S: 

RCPAT: 

RCPATI: 

18: 

RCPATL: 

RCPATR: 

3% SYSTEM INITIALIZE ROUTINE 

MOV SICNT,RO 
RESET 
BIT #1, QSWR 
BEQ 18 
INP START! 

= #100,  aSTKS 
xIT 

3% 

:¥ROUTINE USED TO MODIFY PATTERN SENT TO OUTPUT MODULE 
FIRST LOCATION MAY BE CHANGED BY RPATA (PATTERN MODIFIER INPUT ROUTINE) 
:¥CALL=CPATR 

b 

CHP PATRNM, #12 
Q RCPATR’ 

CLC CLEAR C BIT 
INC S4PATRN :MODIFY PATTERN 

Be $2137, RCPATI sDOING A COMPLEMENT PATERN? | 
BEQ is IF SO DON’T ADD CARRY IF ANY! 

ATRNC, PATRN 
 PATRNG 

EXIT - Paid 
¢ RCPATI, #6037 Pane ty ee eek ny fe “ag ae 
MOV #100000, PATRNC 
EXIT : 
HOY #1,PATRNC | fe: 

-¥MODIFIER LIST 
6237 s#INCREMENTING PATTERN Bie, Ay 
5337 Tat ; XDECREMENTING PATTERN 
5737 :¥NO_C PATTERN 
6137 ROTATE LEFT PATTERN 
6037 ; #ROT ATE RIGHT PATTERN 4 
6237 ii R GENERATOR 2 
ba37 *#ARITH. SHIFT LEFT PATTERN 6 
137 - #COMPLEMENT PATTERN ? 

AOL TERNATE CHANGE PATTERN poTiNe IF RANDOME 
este FOR PATTERN IS SELECTE 
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2741 sabe 004737 016244 ISR PC, SRAND : GENERATE A RANDOM NUMBER. 
e742 O16014 013737 O16344 OO1604. . MOV SLONUM,PATRN  ;PUT NUMBER IN PATTERN. 
shai 01is022 000002 . EXIT 

2746 3% 
. B74? j HPATTERN NPUTTER AND M IFTER "ROUTINE : 

5 HOR ORM PAT PATTERN MODIFIER, PATTERN. 
74 3* 

2750 —— 
751 016024 737 001652 RPATA: tST EXPERT 
o3e 016030 100e ste +6 ‘joe 
e3 16032 104 YPE ; SASK OPERATOR-"PATTERN MODIFIER AND 

g1034 021714 MPPM ATTERN?” 
16036 012737 001602 016070 MOV SFATRNM, 1$ SET TO INPUT PATTERN + MODIFIER 

bigose poso3? obleos fer patente FAULTS: 0. PATTERN : ut i 

Soe Bienes poco? Obl ctR pat SET NOD = INC. 
| Olb0be d00401 BR +4 

1 016064 BR RPATA ! 
01 1 INOCT sGET THEM. 
ol 16 1S: BRTRNM . > 

2765 b1b074 12737 01577 013042 MOV WRCPATL,RTEMP POINT TO BEGINNING OF MODIFIER LIST. 
2765 016102 737 177770 0016 BIT #177770,PATRNM ;LEGAL PATTERN MODIFIER? 

? Ibi 0014C EQ. 2 IF YES es 
l6ll2 104400 025326 - ,  MIVP = NO ERROR MESSAGE. 
16116 000 BR RPATA *REASK QUESTION. 

2770 016120 2s: 
2771 016120 1602 PATRNM 

. ible 2737 1 001602 B #177761, PATRNM ;FIX ADDITIVE. 
ib] 37 O01 013042 PATRNM, RTEMP _;POINT TO MODIFIER. 
16190 17737 174676 015706 MOV DRTEMP, RCPAT+12° sCHANGE PATTERN MODIFIER ROUTINE. 
16146 EXIT ; RETURN. 
16150 . $SAVE 

; .SBTTL SAVE AND-RESTORE RO-RS ROUTINES | 

779 ~2016150 TARS 
780 ; © REKKSKEKAA AAS RASA ASRS KAA LASSE RAKES RAKES LA RAE RRAKAKA LESSEE 

eve t kcave RO-RS 
pRCALL: 

2783 + aanvREG | 
a4 ; HUPON TURN FROM SSAVREG THE STACK: WILL LOOK LIKE: 

Peaue 
+ +2---(+18) 

88 

18180 * PUSH «RO, R1,R2,R3,R4, RS? 

aS
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Pit "SAVE AND RESTORE 
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(732) 20-SEP-76 15:53 .PAGE S4 
RO-RS ROUTINES . 

y#RESTORE RO-RS 
; #CALL: 

RA
RR
AA
 
UL
AR
: 

S
P
R
Y
 

ee
 

=z
 

Oo
 

<
 

l
l
 

e
T
 
e
e
 

ee
 
e
e
 
e
e
 

D
w
 w

D 
B
-
v
w
 

. SRAND 
-SBTTL RANDOM NUMBER GENERATOR 

STARS 

0S 

a 3 
rm

rr
y 3 

BB
SB
 

») 

;;POP STACK INTO RS 
:;POP at eKk NTO RY 
3;;POP STACK INTO R3 
3:POP STACK INTO Re 
3;POP STACK INTO R1 
:;POP STACK INTO RO 

oy 

ROITINE 

5 RERERELERESSEPLALERESEER ARES SEER ESEALERR SELLERS SEES ELSE SESE LES ED 
z#THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMSER GENERATOR 
;#WITH A RANGE OF O TO 2(+33)-1. 

ia RETURN : 

:# 

SRAND: PUSH  <RO,R1,Re> 
MOV .-(SP) 

NOV *wt8p) 
MOV ONUM, RO 

INH, RL 
MOV sR 

1S: 

3 

PP
SR

PZ
BT

EP
RZ

S 

i 

33 CObL, THE ROUTINE 
:;RETURN HERE THE RANDOM 
ssNUMBER WILL BE IN 
; ;SHINUM, SLONUM 

ssBUSH BO ON STARK 
33 R1 ON STACK 
33 Putte a 
3;SET RO WITH LOW 

FT AND 
ALU. OoNe Rl AND 

NUMBER TO MAKE X 129 
:;PROPOGATE CARRY 

38D LOW CONSTANT to 
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o
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O
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= 
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p 
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H
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1-D2I0R-8 1 en? 
RENDON NUMBER. GENCRETOR 

4 1 “ | pr 16344 
Be 010137 16342 

o12602 

176543 
e344 123456 
e346 

16348 

E
e
 

OS 
vie 15:53 PAGE SS 

eo ar ae , 

MOV ce TtSavE RI 

nov }+, ko POP STACK INTO Re 
fey 2p}? "a Bek ante Ri 

V 3p)? *R ube NT 

SHINut: "uD ip ; 
123456 

.S8TTL $5860 LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

TAR 
. Te ee etisiaatidiaihaeenumidalassimianamaamieidaamacemment 

at TINE WILL QNVERT ) 16-B1T UNSIGNED BINARY NUMBER TO AN 
ure icheD DECIMAL Z NUMBER. 

ya baer -(SP) T BINARY NUMBER ON THE STACK 
3% J SRN ass : Hg L 

$S82D: ~ MOV (SP) VE BINARY NUMBER - 
MOV 81$,-(5P) 36! ET POINTER 

eee FLEE CHARRC TERS 
MOV. (5P)4,2(SP) ae 
RTS PC 

18: 0,0 

.SBTTL ie LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

STARS 
s SHELELELELSELLLLASRERESERLLA LESS ASALLLASESSESESRALLE LEE SEEEEE 

SATHI peur es WILL CONVERT A 32-BIT BINARY TQ AN UNSIGNED 
nam ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST Be 

;#CALL 
* MOV SPNTR =(SP) ;;POINTER TO LOW WORD OF BINARY NUMBER 
* JSR sane 
i RETURN ;THE FIRST SS OF ASCIZ 

t}IS ON THE STACK : 

Fe BE 0 ro 
ae THE BINARY NUMBE! 

+ BE OReS TQ DO _ 10 CONVERSIONS 
SS OF TEN POWER 

;;CLEAR PARTIAL 

: SS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 



: 
it
ra
tn
am
be
nc
s 
m
e
n
t
e
e
s
 
m
e
d
 

i 
ER
Re
aS
 

= 3 
6
 

2 
b
=
 
p
p
 

Oo
 
£
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M
o
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RE 
eE 

RO 
RRO

 O
NE 

MACY11 
DOUBLE LENGTH B NAY TO 

OS 
—_ he tf CONVERT ROUTINE 

3$: 

4§: 

STNPWR: 

'SBTTL ERROR HANDLER ROUTINE 
STARS 

(RY) Ri 

le. 

; #THE it “OPTIONS VERSD 
#SWIS=1 
;#SW13=1 

HALT ON INHIBIT 

‘
.
 

;;SUBTRACT TEN POWER 

;;BR IF on POWER TO LARGE . 
i 1 TO PARTIAL“ 
33k 
sSRESTORE SUBTRACTED VALUE 

aot TO NEXT TEN POWER 
AVE IT PARTIAL TO ASCII 

Male ERMINATOR 
33 s $RESTORE REGISTERS 

31.0609 
;;1.0€08 

331.0€07 

3:1.0E06 

334.0€05 

331.0804 

331.0893 

;31.0E0E 

331.0801 

;31.0E00 

;;RESERVE STORAGE FOR ASCIZ STRING 

sb aE db aE gb ob db HE dE A aE A eH ae a EEE EEE REE REE 
NCREMENT art ERROR FLAG AND THE ERROR COUNT, core THE ADDRESS OF THE ERROR CALL 

BY THIS ROUTINE ARE: 

TYPEOUTS 



a sem a —— = 

EOS 
NAINDEC=11-021CA-8 MACY1i JERE t 20-SEP-76 i5:53 PAGE S7 
02 Pll ERROR HANDLER ROUTINE ICAB. 

33:8 i? ERROR N ; ;sERRORSEMT AND NERROR ITEM NUMBER 

018576 SERROR: 

Geet Gleree pipe cmuica 7 GE HRRFLG BRL PECENOS FLAG coro zen 
¢ i 1 , 901102 162330 Roy STSTNM, ADISPLAY i DISPLAY TEST NUMBER AND E FLAG 

Be HG AOE Be ug gre ESSE orc 
Bee autre tees TAN | BN ERI SRP iS ea eye 1 come 

2977 be O04? 37 016670 a SR Pc eRRTP $535 Fo TISER E ERROR ROUTINE 

1 005777 162256 as: TST ona ;;HALT ON 

Nees te ae Gao 
O1b666 ; RTI etye ; ;RETURN 

.SBTTL ERROR THESSAGE TYPEQUT ROUTINE 

016670 STARS 
; Tg nay ee re ae ey oe age ee pee ete 
sATHIS ROUTE USES THE “ITEM C CONTRO TAYE. (SITEMB) TO DETERMINE wi 

BND ND REPORTS FRE APPROPRIATE. INEO INFORMATION N CONCERNING THE ERROR ete 

016670 SERRTYP: 
016670 104400 001163 TYPE SCRLF ;;"CARRIAGE RETURN" & “LINE FEED" 

010046 MOV RO,~(SP) :;SAVE RO 
CLR ::PICKUP THE ITEM INDEX 

is BIS8 $$ adsSITEMB,RO 

_ - bee Fe Benor the-ERSOR OS 
TYPOCT SERAPC, ERROR ADbRESS> 

013746 MOV . 

3360 PenOCTAL ASCIICALL DIGITS) 
18: bee Fo A018 UST THE INDEX SO THAT 17 WILL 

ADD  —«-s#SERRTB_RO s3EORM TABLE. POINTER 
, Hi: IF RO POINTER RPE THe 

a Stee THR | 
3s: mov RODS ,S LB ets TA POINTE 

fm 3 RELL bao 
a OSCRLE i ssf ARRI ae fee 

SS
Rs

 
GRO

SSE
 

RAT
 E

RE 
Bae

 e
Re
 

eE 
Ad
 

SS
ee
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O
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U
I
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W
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3 
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~
~
 -DZICA-8 raya 27(732) Trt ii 15:53 PAGE S8 

i ERROR MESSAGE TYPEOUT ROUTINE 

16766 011000 S$: - MOV . RO), RO ssPICKUP “DATA TABLE” POINTER 
18770 001004 “;- BNE 33G0 TYPE THE DATA 

818555 y 001163 en a ea i ies IAGE RETURN” 8 “LINE FEED” 

17008 neu, - 7S: RYBOCT NUMBER 

Loe Oa «Whe Bs wn a sind) Fon Creeou DIGITS) 
1 Apert TST (RO) | THERE ANOTHER NURGE NUMBER? : 

i i 1 " 017020 .*, Fee os Sie | yee TWO(2) SPACES : 
17018 900771 | ER ?§ 3 sLOOP 
01 : 000 QS: ; Sc1z , 7 :TWO(2) SPACES 

017024 - §TYPOCT 
-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

017024 STARS 
55 Ge ARSE gE SE 48 BEE 9 gE SE A EE HE HE EEE 
sATHIS a? hs, TS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT’ 

egy POs g  oENTER HERE O eeTUP™ ciPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

_ S
e
a
 

ER
E 

SR
 
R
E
E
 

is i oo TE FOR TYBEOUT.~ 
3% BY N ica 10 6 FOR NUMBER OF pIGITS TO TYPE 
is -BYTE MM: _ ¢3M=1 OR 

H . 2 ASTYPE LEROING 
is 

2S NTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
i #$TYPOS TYPON == TER 

MOV NUM, -(SP) ;;NUMBER T 
i TYPON CALL FoR. T ayyeo 

j#8TYPOC---ENTER HERE FOR erenil OF A 16 BIT ‘NUMBER 

i MOV NUM, -(SP) $3 TO BE TYPED 
i TYPOC : TEE OR OUT 

70a 017646 gp9c90 STYPOS: MoV a(SP),-(SP) $3 

hae 15637 517251 ~aiei: MOVE NSP) SoriL TOAD Zena are Fi TTS tO TYPE 
Oi oe ‘000002 BOD 88, (3b) aoe SOOUST RETURN SBoress 

1 3 
017050 11673? 000001. 017247 ‘STYPOC: MOVB a1, SOFIE T THE THE ZERO O FILL SHITCH 

ot Ee Bopooe Bt eSae STYPON: HOVE #3; S0qnT ie if in COUNT 
1 l . MOV »7 (SP) ; 9° : 

ot 10446 MOV RY, -(SP) 339A 
1 10S46 MOV RS; -(5P) :5A fe 
a7 Aieibs 017251 ve +1,R4 . Ger THE NUMBER OF DIGITS 10 TYPE 

17106 ADD #6,R4 $ SUBTRACT IT FOR MAX. ALLOWED 
O17112 110437 017250 MOVB = R4, SOMODE FOR USE 3;SAVE IT 
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MACY11 27(732) 20-SEP-76 15:53 PAGE S9 

BINARY TO OCTAL (ASCII) AND TYPE 
“DZICA-B MAINDEC=11 

OZICAB.P1l 

OF THIS DIGIT 
S DIGIT? + EE THI 

: 
rf, 
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§ 
Poe 
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tee 

f 
=f 
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ee 
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ee 
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sor 
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Eww 
wror, 
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Rares 
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L
a
t
 eS8Senre 
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R
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R
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R
E
R
E
R
R
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R
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0
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6$: 

: STORAGE FOR ASCII DIGIT 
a
e
 

~
 
e
V
 

Q
a
0
0
0
0
 

SPeeeraaans 

BYTE 
T 

eT 
WORD 

.S8TTL aus 
STARS . 

gates 

;;NUMBER OF DIGITS TO TYPE 

ROUTINES 
START 

gt eee ee 

000026 

4 

°, 
xxx 

2 
_ 

Saeace 
w 

& 

~ 
BSSSS5 

a 
@ 

T
T
 

n
i
t
i
n
e
m
c
a
n
n
e
l
 

S
2
8
5
 

i
s
e
d
 

: 
% 

Bat 
“
s
s
 

: 
AACS 

SS 
o
r
 

e
G
 

od 
o
d
 

OE 
8 

o
e
 
t
t
e
 

0
0
 

2
a
O
0
0
0
O
0
O
 

2
0
0
 

ReERReRRRRcr 
pen dos 

an ben 
penton 

dan San}enbenhestespesd 
Q
O
N
0
O
3
0
0
0
0
0
0
0
0
0
 

STSte 
Sf 

Nata [ Stat sha pete 
RA 

ah 
Pat 

itt 
tithe 

tte 
Foex 

oun foun 
aus fact han 

ous ban 
oes foams fan pas fan fon fen has Low 

os 
ban 

bas Jan pen ben 
ban 

bas pas jen 
ban pen pen 

pan 
ps 

bat] 
D
E
D
E
D
E
 

DED 
C
L
D
 

CD 
C
D
C
I
 

D
I
O
L
 
D
D
 

D
O
D
D
 

CIO 
IO 

D
I
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D
E
 

D 
C
D
I
 
O
D
I
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POWER DOWN AND UP ROUTINES 

1 17 gq9090 HALT 
: B17359 000 BR 2 ;;HANG UP 

136 017324 STARS 
: OME yoo gp nee eee nr 

3133 017323 012737 Mpa ooone4 $PURUP: Ly ESILLUP QHPURVEC, s4SETE FOR FAST DOWN 

141 Ol LR + TTY a Ree Gey GMs, fit RT LUNE 
giv Ol Por SBUR onl 

| 14s 17350 012677 161564 Hoy (3P) eo at. ij POP STACK INTO aSWR 

147 Ql 1 MOV (SPJ+,R5 ° fm POP T 
te 1 1 MOV (2p) 3° Re ; POP a Ack int 
3149 01 12603 MOV (SP)+,R3 Oop STACK 
3150 Ol 1 MOV (SP)+)Re POP STACK NTO 

He Ge Hee A Se: 
312 15358 1 017252 900024 NOY ry SBPURVEC : :SET UP DOWN VECTOR 
3154 17376 0 000340 o00026 MOV #340, JUPWRVEC+E ;:PRIO:7 

lee oteabe SPURNG: “WORD G tT POUGR FAIL NESGAGE POINTER 
33 eae brarie * MOV (PC)+, (SP) jsREST herd START 
3158 i7aig 001704 $PWRAD: gloRD T RESTART ADDRESS | 

160 17416 Bops08 SILLUP: HALT : :; THE POWER SEQUENCE NCE AS STARTED | 

31 bi oase Bpn008 SSAVRE: a . OT Te 

3164 017424 SSCOPE | 
sits SBTTL SCOPE HANDLER ROUTINE 

154 017424 STARS 
1° : DUS RSH Rani toa AR flea Wee SEN 

170 TEST MUPRER( STEIN) rho "THe DIS DISPLAY REG. (DISPLAY<7:0>) 
3171 ie HE ERROR FLAG LG) Yc 15:08 
a7 TONS PROVID BY THIS 

3174 seeuliat TNAreIT Harioe 

3% sxCALL SCOPE ; ;SCOPESIOT 

3178 174 SSCOPE: 
179 i7ues ae o40000 161506 15: BIT 881714, OSHR_ $3L00P ON. PRESENT TEST? 

+} 

a8 -eeeeeSTART OF CODE FOR THE XOR  HesTenteats 

ie me a RAO BE RE Se 
3184 17436 04 01 gogo , HOV O¥ERRVEC, = (SP) i cae THe CON CONTENTS OF THE ERROR VECTOR 

UBS He dae" RI One 
1 17454 i . (SP)+, JHERRVEC S THE ERROR VECTOR 

3188 017460. 0004 BR SSVLAD ::G0 TO THE Next TEST 



<= = aennniie 

Oa OZICR SS oe wee en! aie 

l 17462 

1B GRE GRP onan 
HE BRE oer coun 

1 174 br4a4 

sg fice Gases RL 13 10 161422 

3133 ie ae 001100. 

Sh fies Bee ABLES coun 

‘Be Gee ieee iit 
ee 

11 017692 0037e0 

BH cure 
3214 
3215 

Sip oreo 
3218 
3219 
3220 
se 

p
u
n
y
 

Oo
 

t
—
 

-
 

o
 a 

R
O
S
A
S
 NO 

E
e
e
 

ee
ge
aa
es
 

a a es -_- 

10S 
20-SEP-76 15:53 PAGE 61 

S$: ‘CMP = (SP)4,(SP)+ gs ath ty (Eien: REE 
on OF SOUE FOR THE XOR ‘te San Eon Present 7 

ee ft SERFLE ;;HAS AN a OCCURRED? 

4§: ie 8 Hts 

BIT SBIT11,aSWR ss}; NHIGIT 
99 

3 1m FT bas teen 
Sfonr HE INCREMENT PEERATION aati 
ba StcNT 5; CHEG NUMBER OF ITERATIONS MADE 

se A Tet Ne ante sare 

“TUPEER OF ITERATIONS TO MAKE 
3$: 

SSVLAD: ihe i “er sSTIVES  Souyt test OF ITERATIONS TO Do 

SOVER: ny sre Sp SPLAY if ag Ay Test ee 

Ses SX. SHAX’ NUMBER OF ITERATIONS 

.SBTTL TTY INPUT ROUTINE 

STARS eee 4 a, 
oe FESSEZSRXERAEBRELLSSLRLELERLESRE RSLS RLF SELALR SEES ELE SHSRLEL SENS 

"ENABL L 

.DSABL LSB 

T 
; TSU AAREGHEAEEEEESAEECEOEAUSAEAEREREE;EEEEEEEEEEEEEEEEEEEREEEEE 
SATHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
*#CALL: 
= RDCHR ;;INPUT A SINGLE CHARACTER FROM THE TTY 
= RETURN HERE *CHARACTER IS ON THE STACK 
3% >:WITH PARITY BIT STRIPPED OFF 
; * e 

Soom: wh fear ite, eae RaMre * 
“1S: TSTB °° aSTKS’ : F Lan HA CHARACTER 

nove aSTKB, 4(SP) AD THE T 
BIC 8¢0<1?7> 4(SP) T RID OF hunk IF ANY 
ire aber a IT A hee -$? 

2s: B TKS Hi HARACTER 

rP Serk (SP) 4. kooe GN n° se 
Bic stci? (3) E IT rat ASCII 
MP (SP)+, #21 +i IT A CONTROL-0? 



C- 

caanniihianaidtianiaaa Sa 

~DZICA-8 MACY11 27(732) 20-SEP-76 15:53 PAGE 62 
TTY INPUT ROUTINE 

gs a . it "r ISCARD IT 
000004 000140 38: MP. -4(SP), #140 

17702 BLT 4S ea 3 
17704 o00004 000175 CHE M(SP), #175 NE om CHAR? 

i 2765 000040 o00004 BIC #40, 4(SP) R CASE 
1 
aes 000002 4S: RTI ihe a 0 USER 

STARS 
5 RERAAAAREAKELLAALRA EAA AALAA ALAA AAA ERAAAR ARERR RE AEAAR ERE ELEEE 

pATHIS ROUTINE WILL INPUT A STRING FROM THE TTY 

i. RON HERE 5 ORES Q BR eT anne TER W N THE STACK 
4 + RNTRT WILE BE A BYT OF one $ 

ies «OFS Bike. [Bite 
bias o28703 hanes 43: CMP SA #R3. 3 ;BUFFER FULL? 
17736 101405 BLOS *BR IF YES 
17740 1044 RDCHR 3;GO_READ ONE CHARACTER FROM THE TTY 
17742 11261 MOVB = (SP)#, (R3) 53667 CHARACTER 
17744 ke 13 000177 10S CMPB 8177, {R3) $18 TA 

6 = 1 ; 001162 4 PYRE SQUES He ts AFM? 
Bie oee BR 1§ *:CLEAR THE BUFFER AND LOOP 
017760 111337 020030 Te HOVE (R3), 9S :sECHO THE CHARACTER 

ot 122793 iS CMPB 4=s«IS, (R3)+ 3 ;CHECK FOR RETURN 
17774 O01 BNE *:LOOP IF 

017776 1 CLRB =s- -1 (R33) :;CLEAR RETURN THE 1S) 
20f 04400 001164 TYPE ii RYE A 

5 Ol MOV tSP)+.R3 si RES 
020010 011646 MOV (SP) *(5P) UST THE STACK AND PUT ADDRESS OF THE 
be0012 16666 og0004 gosqge MOV }, 2¢SP) 2: FIRST ASCII CHARACTER ON IT 

12766 MOV s TYIN, 4(SP) 

95 at + RTH ASCII CHAR. TO TYPE 
Pa vim eS  YemrinaToR 020032 1 STTYIN: .BLKB ia i RESERVE 8 8 BYTES FOR TTY INPUT 

ee En Ve an a a ee | 
020054 00501 3 Oe0l2e (15><12>/SWR = / \ 
020062 020075 000 
Gennre oxed Soop SS SEM .ASCIZ / NEW = / | 

. SRDDEC 
.SBTTL READ A DECIMAL NUMBER FROM THE TTY i 

020076 STARS ; 
iTHIS ROUTINE MILL READ A DECIMAL (ASCII) MUMEER PRON THe TTY at 

See ie a eee er uti Sata 
HTUSER TYPING A CARRIAGE RETURN reed Te OF THE INPUT NUMBER oS at ore

 e
a 

aN
 

RN
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U
N
I
T
 

fe 
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RS
 

MACY11 27(732) 20-SEP-76 15:53 PAGE 63 
READ A DECIMAL NUMBER FROM THE TTY 

= oooo04 400002 
f
t
 

ba
s 

p
e
e
 

f
a
 

B
o
 

p
e
e
 

a
s
 

p
e
 
p
a
 

~
 

an
RB
Ro
EE
 

Ru
he

ne
ee

 

000060 

ge
es
 

Bpe
Ee 

S
o
 

r
a
 

M
U
M
—
P
o
r
w
a
 

e
 

3
 -
— o
 

000012 

;®#POSITIVE 32767 TO NEGATIVE 32768. 
3 *CALL: 
: RODEC 
2% RETURN HERE 
+] 

SRDDEC: (SP), -(SP) 
NOV 4(SP}.2(SP) 
PUSH <RO, RI, R2> 
MOV RO, -(SP) 
MOV RL, -| ) 
MOV *=(SP) 

1S: RDLIN 
MOV (SP)+,RO 

_ MOV RO,6 
CLR -(§P) 
CLR Re 
CMPB ss #’=, (RO) 

_. BNE 28 
MO (RO)+,Re 

2S: MO (RO)+, RI 
BEQ 3$ 
CMPBs«#’0,, RL 
BGT cs 
CMPBSsé#’9, RIL 
BLT S$ 
BIT #7777, (SP) 
BNE 53 
ASL (SP) 
MOV (SP) ,-(SP) 
ASL (SP) 

Bis cs es OU 
SUB #’0,R1 
AD R1, (SP) 
B c$ 
BR tiédS;: 

3S: TST Re 
BEQ 4§ 
NEG (SP) 

4S: MOV (SP)+, 12(SP) 
POP (Re, Ri, RO> 
MOV (SP3+,R2 
MOV (SP )+, RL 
MOV (SP)+:R 
RTI 

cS: TST (SP)+ 
; CLRB = (RO) 

TYP 
6S: . WO 0 

TYPE SQUES 
BR is 

$TYPE 

;;READ A DECIMAL NUMBER 
;;NUMBER IS ON TOP OF THE STACK 

ie, 
:: OVERFLOW ISN’T ALLOWED 
::STRIP AWAY THE ASCII JUNK 
3 $ADD_IN THIS DIGIT 
$s OVER LOW ISN’T ALLOWED 

CHECK IF NUMBER IS NEG 
;;BR IF NO 
+: YES--NEGA THE NUMBER 
3;SAVE THE RESUL 

;;POP STACK INTO Re 
;;POP STACK INTO Rl 
;;POP STACK INTO RO 
; ;RETURN 

;;CLEAN PARTIAL NUMBER FROM STACK 
;;SET A TERMINATOR 
3; TYPE_THE INPUT UP TO BAD CHAR. 
;;POINTER GOES HERE 
33°72" “CR” 3°LFY 
TRY AGAIN 



OS 
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OZICAB.P11 TYPE ROUTINE 

.SBTTL TYPE ROUTINE 

9 o20254 STARS 
$ jEROUTINE TO TYPE ASCIZ RESSAGE, RESSAGE MUST TERMINATE WITH A O BYTE. 

#THE ROUTINE WILL INSERT a ER R as Sa et ar ee ee 
gers . SFILLC EONTAINE THE RURRECTER ri sites ° 

2#C | 
: jal) Ué1Ng. A TRAP INSTRUCTION | | 
33 69 Hor ME ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

; a 1 TYPE : 
337 :#  - MESADR 

ae 
3375 gegess 001157 _ $TYPE: TSTB  STPFLG 31S THERE A TERMINAL? 
3376 BPL 1$ :BR IF YES 
3377 O202be HALT ssHOLT HERE IF NO TERMINAL 

78 han 1S: MOV -(SP) SAVE RO 
020270 ,RO He ADDRESS OF ASCIZ STR 

ee ietere ,- (SP) CHARACTER TyPED ED ONTO STACK 

60$: MOV gst ORE RO 
ooo002 38: ADD #2, (SP) sADTUST RETURN PC e

e
n
s
 

3386 020310 RTI URN 
3387 12 O61438 000011 49 CHB aHT, (SP) ee IF <HT> 

356 122716 000200 CMPB ss ACRLF, (SP) ;;BRANCH IF NOT <CRLF> 
3390 020324 091006 BNE 

1 020326 9057 TST (SP)+ POP. <CRD<LE> EQUIV 
020330 1044 TYPE tETYPE ACR AND L 
De0332 0011 SCRLF 

3394 020334 tare 020470 CLRB © SCHARCNT + CLEAR CHARACTER COUNT 

S3ep 0342 004737 O20NeY S$: FoR «BE, STyPEC 3360 5 TYPE THIS CH THIS CHA 
$337 Oedwe 1es7e6 001156 6S: CMPB = SFELLC, (SP)+ site AT TIME FOR A FILLER CHARS. ? 

Dedsse 901350 BNE 2 NO 
4 013746 001154 MOV  SNULL, -(SP) ;3GET 4 OF FILLER ce CHARS. NEEDED 

3401 020360 105366 000001 7S: DECB (SP) i S A NULL NEED TO BE TYPED? i 

BS Deuaee O0%737 0204 Tsk BE, STYPEC bee) TYPE A NULL wth OFF OF STACK 
04 020372 1053 BBON70 Dece SCAARCNT $38 NOT COUNT AS @ COUNT 

Supe 020376 000770 BR 7$ 3 ;LOOP 

3407 ;HORIZONTAL TAB PROCESSOR 

. 3409 O20400 112716 O00040 QS: MOVB (SP) s;REPLACE TAB WITH SPACE 
3410 20404 004737 O20424 98: JSR Re, $TYPEC 3; TYPE A SPACE 
3411 De0410 132737 000007 020470 BITB 47, SCHARCNT srBRENCH IF NOT AT 
3412 020416 001372 9s’ 

ee ee ee —
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e037 020470 

000012 000002 le 
14 oe 
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TST (SP)+ : POP SPACE OFF STACK 

STYPEC: T3178 SETS HOE Next UNTIL C PRINTER IS READY 

MO 2(SP), aSTPB s:LOAD CHAR 19 NTO para REG. 
chee ach, el SP) i S RARRACTER ge CARR KRYAGE RET 

cLRE SCHORCNT HG cs Toy: CHARACTER COUNT 

1S: CMPB ss #LF, (SP) it CHARACTER A LINE FEED? 
BEQ STYPEX Re IF YES 

(PC)+ t ECOUN UNT THE CHARACT! INCB R 
SCHARCNT: . WORD ;;CHARACTER COUNT STORAGE 
STYPEX: RTS PC 

o
-
~
 

. STRAP 
-SBTTL TRAP DECODER 

STARS 
; Pitti 
S#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
; AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;*GO TO THAT ROUTINE. 

STRAP: MOV RO, -(SP) ;SAVE_RO 
: MOV 2(SP),RO iiGer TRAP ADDRESS 

TST = =(RO) ;BACKUP BY 2 
MOVB  (RO),RO Had RIGHT BYTE OF TRAP 
ASL RO $ #FOSITION FOR INDEXING 
MOV §  S$TRPAD(RO),RO 331 FABLE 
RTS RO 33G0 TO ROUTINE 

SETTRAP TYPE, STYPE, t/TTY TYPEOUT ROUTINE/ 
SSSET TYPE, STYPE, \< TRAP+STRP>, \STRP, <TTY TYPEOUT ROUTINE? 

-SBTTL TRAP TABLE 

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;*BY THE “TRAP” INSTRUCTION. 

STYPE . - :CALL=TYPE TRAP i 104400) TTY TYPEOUT ROUTINE 
SETTRAP TYPOC, $TYPOC, t/TYPE OCTAL Bl, NUMBER (Wz (WITH aca ZEROS) / 

SET  TYPOC:$ 

§ 

STRPAD: 

RAP YPOS, 
SSSET TYPOS, STYPOS, ST RABESTRPD \ NST, CTYPE OCTAL Nah aoe (NO LEADING 
STYPOS ;;CALL=TYP TRAP+2( 1094) TYPE OCTAL NUMBER (NO LEADING 
SETTRAP HSON, STYPOR, t/TYPE OCTAL NUMBER (AS PER LAST 
$$SET | TYPON, STYPON, \<TRAP+STRP>, \STRP, <TYPE OCTAL NUNGER. (as PER LAST CALL)> 

M, 401). TYPE AL NUMBER (WITH LEADING. ZEROS)» 
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STYPON ;;CALL=TYPON TRAP+3(104403) TYPE OCTAL NUMBER (AS PER LAST CALL) 

al RBH RR: CTRMP LST RED D sin, CTY PEIN CHARACTER ROUTINE> 
at :CALL=RDCHR’ _ TRAP#+4(1 o44o4) "TTY TYPEIN CHARACTER ROUTINE 

AP N,t/TTY TYPEIN 
§ af i N SeOLN » TRAPISTRE? agit Be A ree MS TRING, RO TINE) 

LIN 3;; RING 
TTRAP RODEC, SRODEC, t/READ A _DECT 

-$$SET  RDDEC, SRDDEC, bad: 5a NSTRP. «READ A “Dee THAL NUMBER_FROM_TTY> 
SRODEC ;:CALL=RDDEC TRAP+6(109406) "READ A DECIMAL NUMBER FROM TTY 
SETTRAP WEG. $SnVRER, yt /SAVE RO-R ROUTINE/ 

SE VREG, SSAVREG, \<T RP>, \STRP, <SAVE RO-RS ROUTINE> 
SSAVREG * :CALL=SAVREG thepere 04407) SAVE RO RO-RS ROUTINE 
SE RO-RS_ROUTINE/ 
SSSET  RESREG, SRESREG, \< TRAP+STRP> , \STRP, (RESTORE RO-RS ROUTINE? 
SRESREG ; ;CALL=RESREG TRAP+10( 104410) RESTORE RO-RS ROUTINE 

SETTRAP weet NOCTR, <INPUT OCTAL ROUTINE> 
Faoet NOCTR, \CTRAP+STRP> , \STRP, <INPUT OCTAL ROUTINE> 

jee iNoe reur Thou fob ut y NPUT OCTAL ROUTINE 
TR, sgh INA, <INPU 

ie sentelna pa ties to \STRP i NPUT ADDR. ROUTINE) 

ETTRAP oes hs pide 1o44 le) i sete NPUT AOOR 
secet OUTAR, ROUT: « TTRAP+STRES \STRP GautINe 

TA 044133 INPUT OUTPUT PUT ADDR: ROUTINE 
RP TRAP pagecaau cela eatTGe ROUTINE 
sscer PRTAR, RPATA, \<TRAP+STRP> , \STRP UINPUT PATTERN RN ROUTINE? 

Be ee ee TH ey oe marr 
RDELA DEAL SDELA AR TRepeBe Tec (104415) TNPU T BELAY Ite R SUTINE 

BP” RNG as RR, SHH Ra ony nore 
aur Pa BY ROELAY, at «ROUTINE TO DELAY x xm uM Ee DELAY XX MILLISEC> 
seria weit TRAPYL CAD?) ROUTINE TO DELAY XX MILLTSEC 

ier »REPAT, CRAPS STR \STRE ise CROUTINE. TO CHANGE PATTERNS» 

a Sle tb Rosca, troutI NET POC INPUT Bac AbOR™ 1° CHANGE PATTERNS 
SSSET  IDAC.RDACA’\<TRAP+STRP>. \STRP, < INPUT DAC ADDR> 
ROACA ;;CALL=IDAC TRAP S21 towel) RO OUT INE ad INPUT DAC ADDR 

a CNTAR, RCNTA, <ROUTINE TO INPUT COUNTER Seer away eg 0 eu 0 REE St 
per Abe, Sti Ne 0 a as T AGO ROOR 

> ALIZE 
S;CALLSINITR  TRAPS2NCLONNZYS ROUTINE SYSTEM INITIALIZE 
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eh Re a ee 
; TINE | a re a 2 STRE, « g SET UNI OR B1-PO Ae 

QUBR ;;cALL=QUBR TRAP+26( 104426) ROUTINE TO SET UNI OR 81 

5% 

s#ACSII MESSAGE SECTION 
38 =e ° . 

11 026523 AD: .ASCIZ <3$><1 Cr 1 FIELD bay PROGRAM - MAINDEC-i1-D2ZICA-B =< 15><i2) 
l2 932055 MIPA: .ASC (15><12>76.4 INPUT MODULE ADDRES / 
is BS sR MOPA ~ASC (15><12>/6, Mite | MODULE ADDRESSES / 
4 i MTOH: .ASC (1><1e>/ Ne GENERIC CODE (IF INTERRUPT) / 

7516 O4204O0 MNDA: .ASCIZ <«15><12>/NO DAC . ENTERED/ 

<15><12>/END PASS’ fe B wn
 Z = ru
 2 = mn 5 2 N 

O76 005015 027066 Oe0066 NCNI: TZ <15><12>/8.6 COUNTER MODULE ADDRESSES / 
136 O4eS MEXEN: : 4: 4 “. 
140 O0S0i5 054105 O4eS20 (15><12>/EXPERT MODE ENABLED/ 
165 0471 MNOEN: II /tN/ 
179 054105 d42S20 IZ <15><12)/EXPERT MODE DISABLED/ 
el 114 MLEN: /tL/ 
eel 034012 0320S ¢15><12>78.4 LINE PRINTER MODE ENABLED/ 
see vill 042513 — Pcie PRINTER READY/ 

307 O4441e 047457 (15><12>:1/0 MODULES ASSUMED CONNECTED: : 
347 000194 iz /tD/ 
3$e 04 [Z <15><12>/SECONDARY DELAY TIME?/ : 
402 04 O45 [Z  <¢15)<¢12>/WORKING.../ } 

¢15><12>76.7 DAC ADDRESS / 
(15><12>76.8 AQOS ADDRESS / 
(15><12>/TOO MANY NUMBERS-RETYPE- / 
€15><12>/6,3 TEST NUMBER. / 
1B) (18) 7p. SUCH ST/ 
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42 
4BE 
S22 
cus 

Pe; i 12 «1 
. &7e : (15><] > NUMBER T99 BIG! 

714 l <15)<12>/6.10 PATTERN MODIFIER, PATTERN / 

756 037440 OO0040 MOMARK: 12 (15><1297 9 7 
764 090 s? 4 : 

77 D1 Oss 17 MSTERR: . (15><412>/¥ Must INITIALLY START PROGRAM AT ADDR. 200/ 
cost 31 524 "ASCIZ <15)><12>/AFTER AT ADDR. 210 IS ALLOWED 

atts 01 1 116 MNRFN: ASCIZ <15><le>/INVALID SS: 7 i 

mw
 
t
w
 

i Y=
 = EM1:  .ASCIZ <15><12>/COULD NOT SEND-RECEIVE DATA/ 

Me: (15><12>/SEND-RECIEVE DATA ERROR’ - R
 iA ~ £
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4 

C15) (12> “CONVERT BIT FAILED 10 SET/ 
«15><1e>7 ont Ry 

ie cid, la FAIL ReaISTER Br, : 
4B) C18) ZBBBR, Al ED ie Pe RRO CORRECT ON INTERRUPT/ 
1B) 1S RI BID NOT ELEBR  INTR FLAG ON AOCS. 
t) 7 ? 

Horcia>/ bas, ADDR’ 

ZERROR —E G00D BAD’ 
CFE, MOB UTE aeoe? Bata DATA, 

7ERROR noe CAR/ 
(18><l2a>7 PC ook EXP’°D REC’D/ 

¢15><12)>/NO COUNTER MODULE ADORS.ENTERED/ 

<15><12>/COULD NOT READ-WRITE INTO COUNTER MODULE BUFFER/ 

«15><12>7 ERROR COUNTER/ 
ADDR’ 415><1e>7 PC 

<15><12> COUNTER MODULE-UP -COUNT INCORRECT/ 

(15><12>/COUNTER MODULE FAILED TO INTERRUPT’ 

«15><12>/COUNTER MODULE-ADDR. OR GENERIC CODE INCORRECT mn INTERRUPT / 

<15>«12> /COUNTER MODULE Di7™’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 BUS’ 

(15)<12)/1CS FAILED. TO INTERRUPT CPU/ 
¢15><12>/ILLEGAL ADDR. OR 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’ 

UBS aE “SENO-Recleve. OATR ERROR 
’ ” 

dBB/"pe  “ador ““Abor. 
(15><12>/76.12 UNIPOLAR OR BIPOLAR ( U OR B) / 

¢15><12)9NO A/D ADOR. ENTERED? 
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ABLE 
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MSWO: .ASCIZ 

MMOVFL: .ASCIZ 

NRPS AeeTS 
MCALOT: .ASCIZ 

MCALTI: .ASCIZ 

' MMINUS: .ASCI 
MPL US: .ASCI 

PWRMSG: .ASCIZ 
MHTO:  .ASCIZ 
MHT1: .ASCIZ 
MHT2: .ASCIZ 

DO6 

€15><12>/SWOO=1 MEANS RETURN TO MONITOR/ 

710.0000 -(OR OVERFLOW) / 

7#10.0000 (OR rl 
(15)<12>/REPEAT/ 

7 READING (OCTAL)/ 
/ VOLTS (DECIMAL) = 
f= 

/4/ 

¢15)<12>/RESTARTING AFTER A POWER FAILURE/<15><12><12) - 
¢1)<12>/TEST 0 = INPUT AND OUTPUT MODULE EXERCISER/<15>< 12> 
415) ¢12>/TEST 1 - INPUT OR OUTPUT MODULE EXERCISER/<15><12> 

¢15><12>/TEST 2 - DAC CALIBRATION/<15><12> 

¢15><12>/TEST 3 - DAC INTERACTION/<15><12 

¢15><12>/TEST 4 - COUNTER MODULE TEST/<15>< 12> 

«15><12>°TEST S - A/D LOGIC TEST?<15><12> 

(15><12>°TEST & - A/D CALIBRATION?<15><12> 

<15><12>°TEST 7 = A/D REPEATABILITY?< 15> «12> 
(15><12>78,4 LINE PRINTER OPTION AVAIL IBLE/ 
(15><12>/INVALID PATTERN MODIFIER/ 

«15><12>/6.13 GAIN / 

18) 13) /e:16 TOLERANCE 7 ta 
(15><12>/ERROR! STARTING CHAN. GREATER THAN END CHAN. / 
4 te aL: T aa? 1 8 oho ite Iv. / 

¢15)<12>/ERROR! NO SUCH CHAN. / | 

UBB Ao LEE Ji | 
‘ 15) (12> “NUMBER TO LARGE-MAX=7777/ 

<15)<12>/REPEATIBILITY FORCED TYPOUT/ 

(15><12> REPEATABILITY ERROR! / 
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E06 

MREPT1: .ASCIZ <15><12>/7 CHAN GAIN LOW AVER 

PT2: . 8) 7” LO - “4 <9 -2 =] AV/ 
oo “pects / - 2” 6 +3 . +4 #45 8 HI/¢(1S><12> 

«15><12>7 x TO TED/ Ree ba 768 IES VECTOR ABBRESS 
ILLEG: SCI 1 ¥ >/ILL Ga, NUMBER/15) ia 

: cat / NOT GITHIN 4415><«1 
NOINT: .ASC «15><12>/F ILE abe Nt NOT ATERRUP FATAL 
FILINT: ext se an x INTERRUPTED DAT / 
CKIMP: .ASC 4 =~ CHECK RS / 
NONXST: Baie «€15><12>/NON-EXISTENT FILE 80X/ 

OUTBF1: .BYTE 15,1e 
OUTBF: OQ 

.2=.+30 

ee 1S FUNCTION OF HO MANY CHANS. ARE BEING EXERCISED 

HIGH/‘15><12> 
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SYMBOL 

2082 3540s 

te are ar 
1871 187 1875 nee 

1 950 «21148 
18 sites 
1921 1951% 1953 1984% 2054 

2263 2288 «492311 2331 2362" 
pe 3387 2390 2392. 2394 

* j ‘ : 

26188 

2287 

887 25208 

22018 2304 2309 - 2313% 2314 

1193 1279 1304 1331 1418 

249 «= SRC (iti DCi2DtiéiDdT 
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4} 8 seh 338" acze 

3S 40-3538 

3208% 

22 3888 

1988 2012 
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204 29} 
3760Oft«CS@L 

ellls 

21108 

2369 
2408 

1Ss5 

298 
384 



SSE as ePIC EN alt OE 
Bre pie 5S, ess 2898 . 

ti Bares ai(i‘iwaSSC(i‘dSE:C(<t‘é‘dTSC«é‘ékGS:«C*«*SGS”=«Cogvs 332 
] 360 367 3948 

C= 438 465% YObe 
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EM1 3204 288 r 
14 i : 
1 r] 
1 3 4 
l 16 it 

EM2 1 218 274 35368 
EM2e0 3e3 35368 
EM21 02 soe 

100 ; 
024135 : 

a : 
MS Gee 35368 

EME 022356 246 35368 
EM? 022411 soy 35368 

oS a: C= ioe 4 477% 488% 3184 3185* 3187%  3190# 
EXIT = 000002 447% aoe B59 sé4 889 908 937 2246 2270 2295 2316 2336 

saa 7s 50 2608 2610 e641 2553 E663 2683 2700 2718 eee e724 

EXPERT 001652 4338 667% 99s 1a? 1781 1823 1846 2228 2252 2276 2300 2320 2498% 
; 2503% 2531 2583 1 

EXSET 014770 2 2498s 
FILHLT 998 
FILINT 4 35368. 
FILVEC 124 498% 
FOCTA = 104425 BYS 804 35278 ‘ 
FREQ 001566 4078 670% # $0 98x 099 1417 446% 584% 1754% 1884 1890% 1893 

189S%  2536% 43% a obs i 
FREQi 015 # bo3% % * 4x * 2546 2663 
FREQe ple 4098 back 4 safe 

Faro Boer atts pele he % a Ae “B46 fa 655 1$73 SEay 2566 
FR11O Boiese ry ls 662% eH 4a 693 1584 1754 

Et - oBis60 “ost 6S51# Pao, cose 173 6SS* 1417 1446 
FRe0 001 r} SHH Bees e 5 
FR 001564 4068 Buss Oe ate bade 650 670 684 2536 
FRYO OO tee *. # * 1 
-FRS 001 r} “Se 6 Pak, 653 656 659 660 643 SS4 1890 
FRSO 001552 4018 657% Boge 5 660% 661 1884 
GAIN 013006 1761 1766 1 1779% . 1919 2016 elles 
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