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RESTRACT 

us S IS _A SELF CONTAINED PROGRAM DESIGNED TO CCNVERT DATA FROM 
GAMMA CAMERA VIA THE NCil INTER ACE one DISPLAY IT ON A VTOl 

of \3VOl DISPLAY. IT CARY BF USE CAMERA’ INTERFACE AND 
Joystick TUP OR FOR PRALTIC N TRGGE MANIPULATION. IT 15 
MEANT AS A EXERCISER RATHER THAN A DIAGNOSTIC. TOTAL PROGRAM 
CUNTROL TS ACCOMPLISHED THRU THE CONSOLE KEYSCARD. 

REQUIREMENTS 

EQUTOMENT 

POP-11 COMPUTER 
1-0 TERMINAL (T.E., ASR23 TT.) 
NCLi INTERFACE 
GAMMA CAMERA (OR SUBSTITUTE) 
VT91 OR VSVOL OISPLAY M

e
a
r
e
 

EQUIPMENT “OC” MENTATION = OPTIONAL 

s- 326 JCYSTIC 
é. ARII IF eres 5 Pho FOR oven iik 00k 
3. Neli-A CaNeRe oe NSTRUCTION MANUAL 
4. DRAWING SET NCL! 

PRELIMINARY PROGRAMS 

1. MAINCEC-11-DZNCA SHOULD HAVE PREVIOUSLY BEEN RUN’ 

STORAGE 

THIS PROGRAM USES ALL OF LOWER lek OF MEMORY. 

LOADING PROCEDURE 

NORMAL PROCEDURE FCR LOADING A BINARY PROGRAM INT) MEMORY SHOULD 
BE FOLLOWED. 
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4.0 STARTING PROCEDURE 

5.3 

uw
 

~~
 

5.2 

ROCRESS 200 AND STARTING WILL INITIALIZE THE SYSTEM AND SING 
IT A KEYBCARD CCMMAND. 

OPERATOR KEYBOARD OPTICNS 

TYPE “N"- COLLECT NEW DATA FROM CAMERA ~ CEARS CORE MATRIX FIRST 
TYPE “C"™= COLLECT DATA FROM CAMERA - STARTS NCil, PREVICUS lORE 

MATRIX DATA NOT CLEARED 
TYPE “S"- oie NCi1 DATA COLLECTION - ALSO TERMINATES FREE RLN 

DE 
TYPE "2"- 200M - SET NC11 TO GAIN 1 
TYPE “R"™- REGULAR - SET NCi11 TO GAIN 2 (DEFALLT COND? 
TYPE “VW"- SELECT V7T01 DISPLAY 
TYPE “W"- SELECT VSVO1 DISPLAY (DEFAULT_COND USING IST SIT MAF: 

M“- SELECT VSVO1 DISPLAY AND USE eND BIT MAP 
TIPE “E"- ERASE THE SELECTED DISPLAY 
TYPE “A"- DISPLAY ISOTOPE A (DEFAULT COND) 
TYPE “B™- DISPLAY ISCTOPE B iB GAMMA? 
TYPE “O"- DISPLAY DATA - DISPLAY SELECTED ISOTOPE 
TYPE “L"=- GET LOWER THRESHOLD FROM KEYSOARO <DEFAULT=9)} - ALL 

MATRIX VALUES LESS THAN TYPED VALUE ARE NOT DISPLAYED 
TYPE "U"- GET UPPER THRESHOLD FROM KEYBOARD (CEFALLT=177777) - 

Boke HAZRIX VALUES GREATER THAN TYPED VALUE ARE NOT 

TYPE “F"- FREE RUN MCDE - COLLECT AND DISPLAY NEW DATA 
CONTINUOUSLY - TYPE “S” TO TERMINATE THIS MODE 

TYPE “G"- INITIALIZE EVERYTHING - START FRESH 
TYPE “J"- JOYSTICK CALISRATION USING AR11 - USE “CNTRL Cc” TC 

TERMINATE MODE 
TYPE “K"- JOYSTICK CALIBRATION USING NO11_- USE “CNTRL oc” TO 

TERMINATE MCDE - USE “CNTRL G” TO TURN OFF-ON BELL 
(NO_CONVERT INDICATION: 

TYPE “T"- DISPLAY INTENSITY TEST PATTERN ON SELECTED DISPLAY - 
THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY 

TYPE “CNTRL $ C" - ABORT WHATEVER - BACK TO KEY3°RRD MONI7CR 
TYPE “CNTRL 8 G" - TURN OFF-ON PRINTER BELL JPON A ND CONSERT - 

NCL JOYSTICK CAL ONLY 

~4
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OPERATOR SWITCH REGISTER OPTION(S) 

NONE 
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6.0 RECOMMENDED OPERATOR ACTICN 

6.1 CAMERA’ROC SETUP 

1. 

7. 

PLACE RADIOA.TIVE FLOOD SOURCE IN FRONT OF CAMERA DETECTOR 
OR_USE A WEAK RADIOACTIVE SAMPLE ABOUT 3 FEET FROM A DEVECTC 
WITH THE COLLIMATOR REMOVED. 

COLLECT DATA (C) AND DISPLAY (D) 

ADJUST THE X_ AND Y GAIN CONTROLS ON THE NADCi UNTIL A ROUND 
CIRCLE® IS SEEN ANC CENTEREC WITHIN THE BOX ON SCREEN. 

iNERERSE THE CIRCLE® SIZE UNTIL THE EDGES JUST BEGIN TC TOUCH 

COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF 
THERE IS AN ARTIFACT ON THE CENTER OF THE SCREEN THAT LOOKS 
LIKE @ RIGHT ANGLE BRACKET, THE COINCIDENCE DELAY CIRCUTi 
SHOULD BE ADJUSTED. 

IF THE MATRIX COUNT EQUALS 65,536, THE Z COUNT EQUALS 9 AND 
THE DISPLAY IS BLANK, THEN TURN OFF THE "TEST CLOcK’ SWITCH 
ON THE BACK OF “THE INTERFACE AND THE SITUATION WIL. S€£ 

IF THE MATRIX AND Z COUNTS EGUAL O THEN NC CATA WAS 
COLLECTED, THEREFORE, NO DISPLAY. 

# THIS MAY BE A HEXAGON FOR SOME MAKES CF OF CAMERA. 

6.2 JOYSTICK SETUP 

6.2.1 H306/AR11 

3. 

4, 

SELECT AR11 JOYSTICK CONFIGRATION BY TYPING “J”. 

ADJUST THE X 8 Y POTS ON THE W306 JOYSTICK $0 THAT THE DOT 
(VTO01} OR CROSS HAIRS (VSVO1) PROVIDE UNIFORM ACCESS WITHIN 
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF 
THe poo ECK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN 

CHECK THAT WHEN THE JOYSTICK INTERRUPT BAR IS DEPRESSED THE 
DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK. 

A “CNTRL C” WILL RETURN USER BACK TO THE KEYBOARD MONITOR. 
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6.2.2 H306"NC11 
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1. SELECT NC11 JOYSTICK CONFIGURATION BY TYPING “k™. 

&. REPEAT STEP 2 IN 6.2.1. THE X & Y GAIN CONTROLS ON THE NACC! 
ADC’S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEP#. 

3. CHECK STEP 3 IN 6.2.1. 

4. “CNTRL C™ WILL RETURN USER BACK TO THE KEYBORRD MONITOR. 

* NOTE: IF THE INPUT TO THE ADC’ ie IS OUT OF RANGE THEN THE NCi1 
NO CONVERT FLAG WILL SET. THIS FLAG SETTING IS INDICATED BY 
RINGING THE BELL ON THE PRINTER (A ‘CNTRL G” WILL TURN OFF/ON THE 

MISCELLANEOUS 

DEVICE BUS ADDRESS MODIFICATIONS 

NC11 MODIFY LCCATION “NCADR” IF BASE BUS ADDRESS IS NOT 
164909 

VSVO1 MODIFY LOCATION “VTVADR™ IF BASE BUS ADDRESS (CHARACTER 
GENERATOR? IS NOT 172600 
MODIFY LOCATION “VTMADR” IF BASE BUS ADDRESS <BIT MAP) 
IS NOT 172620 

YTO1 MODIFY LOCATION “VTADR” IF BASE BUS ADDRESS IS NOT 
176756 

ARL1 MODIFY LOCATION “ARADR” IF BASE BUS ADDRESS IS NOT 
170400 

NOTE: A RESTART IS REQUIRED AFTER ANY OF THE ABOVE ADDRESS 
MODIFICATIONS. 

FREE RUN MODE (TYPE “F™) 

MODIFICATION OF LOCATION “TIME” WILL ALTER THE DATA COLLECTION 
a ee EE RUN MODE. THE DEFAULT VALUE OF 10(8) PROVIDES 
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ERROR REPORTING 

1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH °?° 

2. ANY SELECTED DEVICE (SEE SECTION 7.1) WHICH DOES NOT RESPOND 
ON THE UNIBUS WIL! BE INCICATED. 

EXECUTION TIME 

THE EXECUTION TIME 1S COMPLETELY DEPENDENT UPON THE USER FOR 
WHATEVER CPTICN SELECTED. 

PROGRAM DESCRIPTION 

DATA COLLECTION & DISPLAY 

THE USER MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE 
NCll INTERFACE AND DISPLAY THIS DATA ON A VTO1 STORAGE SCOPE OR 
THE VSVO1l (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE 
KEYBOARD AS DEFINED IN SECTION 5.1. WHEN THE DATA COLLECTION 
MODE IS SELECTED THE NC11 IS RECEIVING X 8& Y DATA FROM THE GAMMA 
CAMERA (LOOKING A RADIOACTIVE SOURCE). THIS INFORMATION IS 
TRANSFORMED VIA THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE 
ADORESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF 
THE CAMERA. THE NC11 PRESORMS AN NPR INCREMENT TO MEMORY TO THIS 
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX S4X64X16 
(RESOLUTION 2) OFFSET TO ADDRESS 2eC009(8) FOR THE ‘A* ISOTOPE 
AND FOR THE ’B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE 
ATTACHMENT) INFORMATION VIA 8 GAMMA LOGIC IS STORED STARTING AT 
ADDRESS OOOO (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION) 
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE UPPER AND LOnER 
THRESHOLDS AND SCQLED TO AN_INTENSITY LEVEL (32 FOR VTO1 AND 16 
FOR VSVO1). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE 
HIGHEST INTENSITY LEVEL, THEREFORE APPEARS BRIGHTEST ON THE 
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING 
PARAMETERS ARE DISPLAYED: 

LOWER THRESHOLD- Fie Seene? GREATER THAN THIS VALUE ARE 

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED 
Z COUNT- > 32_BIT COUNTER OF _A-D START PULSES 
MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN 

THE 64X64 MATRIX 
ZOOM- OISPLAYED IF GAIN WAS SELECTED 
B-GAMMA~ DISPLAYED IF °B’ ISOTOPE SELECTED 
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8.2 JOYSTICK MODES 

8.2.1 H306/AR11 

SELECTING THIS MODE WILL PROVIDE THE USER WI7H A CHECK OF ‘THE 
ABILITY OF THE H30& WHEN CONNECTED TO THE AR11 TO ISP AY A xX AND 
Y INDICATICN GON THE SELECTED DISPLAY. THIS INDICATION SHOULD 
AGREE WITH THE PROCEDURE DEFINED IN SECTION &.2.1. THE ARL1 A/D 
CHANNELS HAVE THE FOLLOWTNS RELATIONSHIP: CHAN O = Y DATA, CHAN 

= X DATA ANC CHAN 2 IS THE INTERRUPT BAR INDICATOR (C=DEPRESSED 
conn”). 

8.2.2 H306/NC11 

SELECTING THE NC11 CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK 
MODE PROVIDED BY THE NC11. THIS MODE SELECTS THE EXTERNAL INPUTS 
AND THE NC11 PERFORMS LIKE A A/D WITH THE X & Y CONVERTED VALUES 
AVAILABLE IN X-Y HOLDING REGISTER. THE X AND Y DATA IS APPLIED 
TO_ THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS 
DEFINED IN SECTION 6.2.2. 

NOTE: WHEN USING THE VTO1 DISPLAY THE WRITE - THRU MODE IS 
USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE VSVOQ1l 
USES THE X & Y CROSS HAIRS AS THE DISPLAY INDICATOR. 

3.0 CISTING 

~TITLE MAINDEC-11-DZ2NCB-C GAMMA 11 EXERCISER 
;#COPYRIGHT (C) 1976 
*DIGITAL EQUIPMENT CORP. 
; #HAYNARD MASS. 01754 

SPROGRAN BY R. MOORE 

t STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; SPRCKAGE (MAINDEC-11-D2GAC-CO},MAR 21, 1976. 

it TN=] 
$SWR=160000 “HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
"SBTTL BASIC DEttNITIONS 

s*INITIAL ADDRESS OF THE STACK POINTER ### 1100 #%# 
StacK= 1100 
“EQUIV EMT. ERROR »:BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT,SCOPE ::BASIC DEFINITION OF SCOPE ZALL 
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090067 

000900 

COO340 

100000 
040000 

000001 

GAMMA 11 EXERCISER MACYLI 271732) 2l-SEP-7 

s¥MISCELLRNEOLS DEFINITI 
HT= il 
LF le 
CR= 
CRLF= e200 
PS= 177776 
.EQUIV PS PSW 
STKLMT= 177774 

JOl 
6 15:32 PAGE 9 

ONS 
;:CODE FOR HORIZONTAL THB 
:;CODE FOR LINE FEED 
;;CODE FOR CARRIAGE RETURN 
;;CODE FOR CARRIAGE RETURN-LINE FEED 
;;PROCESSOR STATUS WORD 

;;STACK LIMIT REGISTER 
PIRQ= 177772 s;PROGRAM INTERRUPT REQUEST RESISTER 
DSWR= 177570 ; sHARDWARE SWITCH REGISTER 
DDISP= 177570 :;HARDWARE DISPLAY REGISTER 

-*GENERAL PURPOSE REGISTER DEFINITIONS 
bos oO s;GENERAL REGISTER 
Ri= “1 ;;GENERAL REGISTER 
Res we :;GENERAL REGISTER 
R3= “3 :;GENERAL REGISTER 
RY¥= “4 ;;GENERAL REGISTER 
RS= 45 -: GENERAL REGISTER 
R6= 46 : GENERAL REGISTER 
R7= “7 ;;GENERAL REGISTER 
-EQUIV Rb, SP >:STACK POINTER 
-EQUIV R7,PC :;PROGRAM COUNTER 

-¥PRIORITY LEVEL DEFINITIONS 
FRO= OO ; PRIORITY LEVEL O 
PRi= 40 -:PRIORITY LEVEL 1 
PRe= 100 »:PRIORITY LEVEL 2 
PR3= 140 ;sPRIORITY LEVEL 3 
PRY= 200 :sPRIORITY LEVEL 4 
PRS= 240 * PRIORITY LEVEL S 
PR&= 300 ;:PRIORITY LEVEL & 
PR7= 340 :;PRIORITY LEVEL 7 

x°SWITCH REGISTER” SWITCH DEFINITIONS 
éwis= 100000 
SW14= 40000 
SW13= 20000 
SWle= 10000 
SWil= 4000 
SWi0= 2000 
SWOS= 1000 
SwO8= 400 
SWO7= 200 
SWOb= 100 
SWOS= 40 
SwO4s 20 
SWO3= 10 
SWOe= 4 
ScWOl= e2 
SWOO= 1 
EGUIV SW09,SW9 
EGUIV SWO8,SW8 
EQUIY SWO7,SW7 
EQUIV SWO6,SWE 
EQUIV SWOS,SWS 
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BASIC & 

100090 

990061 
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000010 

000249 

000920 
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EQUIV 

- xBASIC 
ERRVEC= 4 
RESVEC= 
TBITVEC= 
TRIVEC= 14 
BPTVEC= 
IOTVEC= 
PWRVEC= 
EMTVEC= 30 
TRAPVEC=34 
TKVEC= 
TPVEC= 
PIRQVEC 
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SWO4 , SW4 
SWO3, SW3 
SWO2, SWe 
igh: a tf, 

Bir DEFINITIONS (BITOO TO BITIS) 
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“CPU” TRAP VECTOR ADDRESSES 
3: TIME OUT AND OTHER ERRCRS 

io : RESERVED AND ILLEGAL INS*RUCTIONS 
14 ah a BIT 

t TRACE TRAP 
14 Tae aR TRAP (BPT) 
20 t EINPUT OUTPUT TRAP (IOT) **¥SCOPEx# 
24 ;POWER FAIL 

; EMULATOR TRAP (EMT) *£#ERRORS# 
:"TRAP™ TRAP 

60 :; TTY KEYBOARD VECTOR 
64 2; TTY PRINTER VECTOR 

=240 ;;PROGRAM INTERRUPT REQUEST VECTOR 

;SOME COMMON PROGRAM VALUES AND EQUATES 

CLZ=20 
CLALL=100 
MATRIX=20000 

.SBTTL 

:CLEARS Z REG AT REG 14 
:CLEARS NC11 AT REG 14 
;STARTING ADRS OF MATRIX DATA 

TRAP CATCHER 
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DoONCB. P11 TRAP CATCHER 

S25 
S26 020090 =0 
Sev 7 FALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN in ”.42,HAL*” 
§29 :#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
Bsa eoor74 s#LOCATION 9 CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS 

S3i 900174 900000 DISPREG: .WORD Q ; SOFTWARE DISPLAY REGISTER 
Sse 000176 900000 SWREG: _.WORD 0 ;;SOFTWARE SWITCH REGISTER 
$33 . -SBTTL STARTING ADDRESS(ES) 
S34 OC0200 SlQisr = C313ss Jt QaSTART 5; JUMP TO STARTING ADCRESS CF PROGRAM 



S41 001100 
S42 001100 
S43 001100 000900 

000 

S47 001106 00000 
548 i119 o9cocd 
549 901112 o00000 
Esc o01l14 © 00 
551 091115 001 
S52 001116 oo0cod 
553 091120 oo0000 
54 O9lle2 009000 
5s O00lie4 000000 

71 001157 000 
S72 001160 077 
S73 001161 O1S 
574 031162 o0C0le 

MOl 
MRINDEC-1:2-DONCB-C GAMMA 11 EXERCISER MACYL1 27(732) 21-SEP-76 15:32 PAGE 12 
DONCB. P11 COMMON TAGS 

~SBTTL COMMON TAGS 

SO UBHEHBHE HH IHEEE BEET EE £4 EE 
rRTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
:*USED IN THE PROGRAM. 

-=1100 
SCMTAG: sSTART OF COMMON TAGS 
$PASS: .WORD OQ CONTAINS PASS COUNT 
STSTNM: .BYTE Q sCONTAINS THE fest HUMBER 
SERFLG: .BYTE OQ : CONTAINS ERROR FLA 
SICNT: .WORD O CONTAINS SUBTEST ITERATION COUNT 
SLPADR: .WORD OQ *:CONTAINS SCOPE LOOP ADDRESS 
SLPERR: .WORD Q bs EONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD OQ ;CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE 2 :: CONTAINS ITEM CONTROL BYTE 
SERMAX: .BYTE 1 HI SONTAING MAX. ERRORS PER TEST 
SERRPC: .WO2RD 9 sCON7AINS PC OF LAST ERROR INSTRUCTION 
$GDADR: .WORD 0 * CONTAINS ADDRESS OF ’GOOD’ DATA 
$8DADR: .WuRD O CONTAINS ADDRESS OF ’BAD* DATA 
SGDDAT: .|ORD 0 3 CONTAINS *GOOD’ DATA 
SBDDAT: .WORD 0 sCONTAINS ’BAD’ DATA 

WORD o : ;RESERVED--NOT TC BE USED 

SAJTOB: .BYTE G sAUTOMATIC MODE INDICATOR 
SINTAG: BYTE 4 :  TNTERRUPT MODE INDICATOR 

SWR: .WORD OSWR sADDRESS OF SWITCH REGISTER 
CISPLAY: .WORD ODISP : ADDRESS OF DISPLAY REGISTER 
$TKS: 177560 ss ITY KBD STATUS 
STKB: 177562 :TTY KBO BUFFER 
$TPS: 177564 TiTTY PRINTER STATUS REG. ADDRESS 
S$TPB: 177566 wilt Y PRINTER BUFFER REG. ADDRESS 
SNULL: .BYTE OQ ;;CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE 2 :: CONTAINS # OF FILLER CHARACTERS REQUIRED 
$FILLC: .BYTE le INSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE 0 ;"TERMINAL AVAILABLE” FLAG (BIT: O07>*=C=YES; 
SQUES: .ASCII /?/ : : QUESTION MARK 
SCRLF: .ASCII «15> t CARRIAGE RETURN 
SLF: .ASCIZ <12> +:LINE FEED 
; GSE BES GEG IG ERA EA TE bak 
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DINCB. PLL ERROR POINTER TABLE 

7% -SBTTL ERROR POINTER TABLE 

“9 s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
- :*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOL'ND IN 

594 SaLOCATION SITEM. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
ee S#NOTEL: IF SITEMB IS Q THE ONLY PERTINENT DATA IS \ $ERRPC). 
es : NOTES: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

35 7" EM s;POINTS TO THE ERROR MESSAGE 
eae :% OH SIPOINTS TO THE DATA HEADER 
E5é :% OT POINTS TO THE DATA 
55 - OF ::POINTS TO THE DATA FORMAT 

+ et SERRTB: 
zs: THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE 

;NC11 BUS ADRS ASSIGNMENTS - MODS ARE TO SE MADE HERE 

64020 NCADR: 164000 

;VSVO1 BUS ADRS ASSIGNMENTS (CHAR GEN? - MODS ARE TO BE MADE HERE 

"E50 YTVADR: 172600 

;¥SVOl BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MACE HERE 

“2622 VTMADR: 172620 

;¥TO1 SUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 

“erst VTADR: 176756 

;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO SE MADE HERE 

as, Ds ARADR: 170400 
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sNCIL REGISTER AOCRESS POINTERS 

an 
NCCSR: 64000 = COMMAND “STATUS 
NCCFF: 1640C2 OFFSET 
NOAREG: 164994 3400 ESS 
NCOMT: 15400 7H § CUNT 

Rees. 1p jane NCSFUN: ia4Q14 SPECIAL FUNCTIONS 
sVSVO1 REGISTER ADORESS POINTERS (CHARACTER GENERATOR) 

VIVCRS: fe : CHAR STATUS 
VIVEMP: 17 sCRCSS HAIR POS 
VIVEOS: i7e aah POS 

:VSVO1 REGISTER ACORESS POINTERS (BIT MAP, 

VIVESR: 37, ¢ /§TATUS 
vetaee: 72 ° MAP 

vey tape hE fe \ MZ: 4d. ’ 
VIVINT: ins ig 2 IN" hefty LOOK LP 

sV7O1 REGISTER ACCRESS POINTERS 

VTCER: 1765 » COMMAND STATUS 
vrTxtae: Les 3x CAC 
VTYERE: 1767 sy Bac 

SARL: REGISTER ACORESS POINTERS 

ARSSR: 179409 320! STATIS $ CHANNEL 
AESUF: jj 7eyas :a-C BUFFER 
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“y eet il ESERCISER MACYLL 27.7392) 21-SEP-76 15:32 PAGE {5 
ERROR POINTER "ABLE 

:COMMCN PROGRAM TAGS AND STORAGE LOCATIONS 

90:246 399092 TEMPO: : sCOMMON UTILITY LOC ntidsa 303930 TENPL: SCOMMON UTILITY © 
61252 905050 TEMP2: 0 SCOMMON UTILITY ioe 
21254 ROORCE NTYPE: 0 :O2VSVO1 DISPLAY, -I=V701 57SP_A 
501256 920900 INTENS: 20 STOTAL 8 OF INTENSITY LEVELS, Ts OR 32 
£32260 958038 INTLUT: 0 SINITIAL_INTENSITY SHADE 
Co:362 3064o° VIVSAV: 6490 iVSVOL SET UP - FULL SUREEN ONC (SLi a7, ENA CISPLAY 
falabe=t Masistacotels MRXRDR: 0 ROPRENT CORE ADRS OF CELL G=iNG CISPLAVES’ 
seiesé 009996 MAPACR: 0 SCURRENT ADRS OF BIT MAP LD 
33:72 350853 PINCNT: 3 :CURRENT PIXEL BYTE COL 
Joists 393000 PIXASM: J 4 PIXELS ASSEMBLED HERS BEFOEE BIT MAP LO 
3ei274 999000 HORI“: 9 ;COUNTS BY DISPLAYED POSITIONS gfACH ROW C/TOL) 
SCiivs 999000 VERT: COUNTS 64 ROWS FOR Y7O1 DISPL 
=e13ee §=6900C90 XREF: 9 ix PCS FOR VTOl DISPLAY 
=Qade 990595 YREF: POS FOR VTO1 SISPLAY ; 
£31324 §00890 KEOBUF: 2 LONPRING SCTE CHAR CHAT NEECS CONVERSICN FOR vT21 OISP 
C312%% 969090 KBUFF: 9 SCONTAINS KEYBOARD CHAR TYPED 
651310 029090 Tryout: O OUTPUT CHAR TO PRINTER 
OClgie c99000 THLS: 2 :LOW THRESHOLD VALUE APPLIED 7) MATRIX CELLS 
Cl1214 [7 r7es THHT: = 77777 HIGH THRESHOLD VALUE APPLIED “O MATRIX CELLS 
€313:6 099099 COMSAV: 2 :SAVED_NCI1_CSR CONTENTS WHEN JISPLAYING 
sJized 900500 SAIN: rgAIN 220, GAIN L=40 
Cdlzz2 919050 TOTSIZ: 409%. TOTAL a OF CELLS IN MATRIX (ISTOPE @ OR B) 
5013¢4 009900 CHARCT: 5 :COUNTS TOTAL # OF CELLS IN MATRIX CISCTOPE A OR B: 
C51326 oC0s BASX: CONTAINS CURRENT X DAC POSITION (vTQl) 
31330 cogcos Basy: 0 CONTAINS CURRENT Y SAC POSITION (¥TQ!) 
891232 oO000E SNOXY: 6 SSONTAINS CHAR SIZE OFFSET (VTL) 
901334 o9c000 cPERL: 0 repNTAINS LARGEST CELL OF SATR:X WITHIN THRESHOLDS 
061336 900009 ROACNT: 9 COUNTS 64 CELLS EACH ROW OF CRE MATR 
001343 629990 TABLEX: MATRIY ESNTAING STARTING AGRS OF MATRIX OF SELECTED ISOTOPE 
01342 990099 FREESN: 0 INON@ZERC SAYS COLLECT NEW CATA § DISPiny IN FREE RUN M2 
661344 OO00ic ! 19 SHIGH ORDER COUNT DELAY FOR COLLECTING DATA-FREE RUN “CD 
361346 390500 JTYPE: 9 sQENCL! JOvS?ICK SOURCE,“ LoAR Ls TovS1z-k SOLRVE 
§6:250 520950 ARCHAN: 20200 :CONTRINS CURRENT AR 1 CHAN S$ UNIPOLAR BIT 
selsse 300038 MSELCT: 3 s2 eve AST BIT MAB, tay SAYS END OF? UB Sv ID) 
alabici-t Mmerslofelals BELEN: 3 5 SavS RING BELL ON ND INVERT. -1 Says OoNT* 
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737 

C05037 

801100 

991149 

cO1108 
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013253 
005112 

COS2be2 

O134le 
013453 

O03 164 
001176 

oc0002 
cllel4 

901606 
177372 

C13513 

00000. 

OCSS06 
00000 
001320 

020034 
030036 
O9co24 
090326 

003C04 
et 

09: i489 

cecgo4 

oo0CO4 

177340 

START: 
-SBITL 
3: CLEAR 

02 
i EXERCISER MACYIL 27. 73E) 21-SE8-7& 16:32 PAGE 16 

.S3TTL MAIN PROGRAM 

INITIALIZE THE COMMON. TAGS 
COMMON TACS (SCMTAG) AREA 

MOV aSCMTAG, RE 7sFIRST LOCATION T0_ BE CLERRED 
fLR (R614 ssCLEAR MEMORY LOCATIGN 
MP #SWR,RE ; DONE? 
BNE .76 ;:LCOP BACK IF NO 

0 aSTACK, SP ssSETUP THE STACK POINTER MOV 
ss INITIALIZE A FEW VECTORS 

3351 
7 EQUAL 

64§: 

655: 

665: 

38: 

NCSET: 

SSTRAP, JATRAPVEC ;:TRAP VECTOR FOR TRAP CALLS 
MOV 8340, DRTRAPVEC+2-CEVEL 7 
MOV aSPWRON, S8PWRVEC ;;POWER FAILURE VECTOR 
MOY #340, aBPWRVEC+2 -:CEVEL 7 EVEL 

ZE FOR A HARDWARE SWITCH REG{STER. IF NOT FOUND OR IT I5 
TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 
MOV DRERAVEC.-(SP) ::SAVE ERROR VECTOR 
MOV #64$ QsEARVEC ::SET UP ERROR VECTOR 
MOV sDSWA SWR >: SETUP FOR A HARDWARE SWICH REGIS7ER 
MOV RODISP DISPLAY ::AND A HARDWARE DISPLAY REGISTER 
CMP 8-1, aSWR >: TRY TO REFERENCE HAROWARE SWR 
BNE 66S ::BRANCH IF NO TIMEOUT TRAP OCCURRED 

°:AND THE HARDWARE SWR IS NOT = -! 
BR 65S >:BRANCH IF NO TIMEOLT 
HOV 865$, (SP) ::SET UP FOR TRAP RETURN 

MOV SSWREG, SWR :;POINT TO SOFTWARE SwWR 
MOV #DISPREG CISPLAY 
MCV (SP)+, d8ERRVEC ;:RESTORE ERROR VECTOR 

TYPE MSG] :GO IDENTIFY PROGRAM 
JSR PC, SELCTA :CEFAULT TO VSVO1 DISPLAY iF THERE 
gcc 3§ 3BR IF DISPLAY VSVOl IS THERE 
JSR PC, SELCTB SIF NOT GO LOOK FOR VTO1 DISPLAY 
Bcc 38 -BR IF AT LEAST THERE IS A VTO1 DISPLAY 
TYPE = .MSG3 $0 TYPE "BUS TIMECUT ER - VSVO1 CISPLAY" 
TYPE = > MSG4 360 TYPE ‘BUS TIMEOUT ER - VTOl SISPLay’ 
HALT "NO DISPLAY SEEN AT ASSIGNED 3US ADRS'S 
MOV NCADR, RO :GET NC1I SASE ADRS 
MOV aNCCSR,RI “GET POINTER ADRS 
MO’ ro. iRis¢ ‘SET UP NCIL REG ADRS PTRE 
ADD #2. RO :BUMP REG AORS 
CMP aVIVCRG,R1 ALL SET UP? 
BNE N-SET :BR IF NOT 
MOY #1$. ERRVEC “SET UP TIMEOUT ADRS 
TST ancesR “WILL TRAP TO LOC 4 IF NOT THERE 
BR START :BR IF THERE 
CMP (SP )+, (SP)+ =FIX STACK SINCE NO RTI 
TYPE =, MSGS :GQ TYPE *BUS TIMEOLT ER - NC1I° 

3 HALT “NC1L NOT SEEN AT ASSIGNED BUS ADRS 
: MOY SERRVEC+2, JE RRVEC sRESTORE ERR *RAP LIC TO PT TO 5 

RESET SCLR WORLD 
JSR PC NCSTPI :G0 STOP NC1I $ CLR CORE MATRIX 
MOV BMATRIX, INCOFF “SET OFFSET<AORS 2Ocao: 
CLR SAIN “REGULAR GAIN 
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SONCB. E11 INITIALIZE THE COMMON TAGS 

aig g.644 212° = 920009 301342 Muy anATRIX, . TABLEX s ISOTOP E Bee THRESHOLD 

759 ABieee Rraea resale 061314 MOV arr77 THHI TCEILING THRESHCLD 
"E) OC1664 Glec3?7 O06122 900069 MOV WKBINT. TRVEC :SET KEYBOARD INTR RETURN @5RS 

Bleve Qlerar 829349 ogocee MOV 9340, TRVEC +2 p NEL PRI RTy ON INTR 
Rate g na alalay 3 ene MeV e100) a$TkS ‘aFT YNTR 

"SY 0017S «104400 «913643 TYPE MSG 30 ASK eon NEvBoaRe COMMAND ‘5; 



FOe2 
MAINDEC-11-DONCB-C_ GAMMA 11 EXERCISER MACYII 271732) e21-SEP-T& 15:32 PAGE 18 

INITIALIZE THE COMMON TAGS DONTB. 11 

7sS 

O
o
O
V
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0
N
I
g
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001774 

002000 

D02e0z2 

005037 
O1e70S 

000170 

002104 
002116 

o
o
o
 

o
o
m
 

po
ny
 

ey
 

an
y 34 

10 
30 

177776 
001356 

001306 
000i91 

M
o
r
 

177740 
099033 

001776 

001776 

> THIS 2S RH LIST OF KEYBOARD COMMANDS FOR THE NC11“DISPLAY/JOYSTICK 

DISPLAY DATA 
ERASE THE SCOPE 
GET LOWER THRESHOLD FROM KEYBOARD 8 DISPLAY DATA 
SET UPPER THRESHOLD FROM KEYBOARD 8 OISPLA: DATA 
COLLECT NEW DATA FROM CAMERA (CLEAR CRE MATRIX) 
COLLECT DATA FROM CAMERA 
STOP COLLECTION 
INITIALIZE EVERYTHING 
200M - SET GAIN TO 1 
REGULAR - SET GAIN 70 2 
DISPLAY ISOTOPE A 
DISPLAY ISOTOPE 8 
SELECT VIC1 DISPLAY 
SELECT VSVO1 DISPLAY (DEFAULT USING 1ST BIT MAP) 
SELECT VSVO1_ DISPLAY AND USE 2ND BIT MAP 
FREE RUN MODE - COLLECT & DISPLAY NEW DATA CONTINUALLY 
JOYSTICK CALIBRATION USING ARI 
TOYETICK SACTBRATION USING NCII 
DISPLAY INTENSITY TEST IMAGE ON SELECTED DISPLAY 

SCNTRL C ABORT WHATEVER - BACK Td KEYBOARD MONITOR 
ZCNTRL G TURN ON/OFF BELL (NO CONVERT INDICATION) - IN NC1i 

sJOYSTICK CALIBRATION ONLY 
THIS CODE WILL DISPATCH PROGRAM TO THE PROPER 
JROUTINE VI VIA THE ceeeeR TCH TABLE “RTABLE’ 
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CLR FREERN sKNOCK DOWN FREE RUN MODE IF SET 
MOV RSTACK, SP *RESET STACK 
CLR KBUFF : INSURE NO KEYEORAD, GARBAGE 
CER PSW “ALLOW KEYBOARD INTR 

LISN: MOV KBUFF RO :LOOK FOR CHAR 
BEQ LISN =WATT FOR ONE 
ve KBUFF : 
emp RS #101 "WAS IT A SHAR? 
BCS g05800 -NOT A GOOD CHAR 
Bre 8177740,.RC s ELIMINATE LOWER CASE 
CMP RO. #33 -TS IT AN ALPHA CHAR? 
BCC B0dB800 BR IF NOT 
ASL RO “MAKE UP WORD OFFSET 
TST RTABLE-2(RO) "IS IT A LEGAL COMMAND? 
EQ 800800 BR IF NOT 
JMP ORTABLE-2(RO) 360 00 IT 

;KEYBORRD DISPATCH TABLE 

RTABLE: RCUTA ;'A° DISPLAY ISOTOPE A 
ROUTB :°B* DISPLAY ISOTOPE 8 
ROUTC ;'C? COLLECT DATA 
ROUTD :°B’ DISPLAY DATA 
ROUTE ;°E’ ERASE SCOPE ; , 
ROUTF :°F? FREE RUN MODE(COLLECT NEW DATA $ DISPLAY CONTINOUSL 
ROUTG :'G? INITIALIZE EVERYTHING 
0 :'H’ 800800 
0 :'1* BOOBOO 
ROUTJ :°J* GO TO ARLL JOYSTICK CALIBRATION 
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tego 

CO206e2 

092064 
002972 
OCz075 
002102 

n0S876 

voesle 

5eS76 

Oler3?7 
004737 
004737 
000713 

012737 
000137 
012737 
000137 

000137 

GAMMA 11 EX 
ral Ice. THE 

000077 
006174 
006154 

o20000 
002616 
cxoace 
GO26I6 
p0s440 
001732 
002616 
005536 
001732 
177777 
goss06 
905440 
001344 

000040 
000123 

000093 
176742 
001712 

002616 
005536 
001616 
005356 

004146 
013577 
001732 

ERCISER 
COMMON 

091310 

901340 

CO134C 

001342 

001306 
001306 

176746 

;REPORTS ILLEGAL 

MACYI1 27.732) 
TAGS ; 

~ RUUTK 

0 
ROUTZ 

BOOBOO: MOV 

ROUTA: 

ROUTB: 

ROUTC: 

ROUTD: 
ROUTE: 

ROUTF : 

1$: 

GO0e2 
Cl-SEP-"& 15:32 PAGE 19 

pK’ GO Te NCLI JOYSTICK CALIBRATION 
;,L’ GET LOWER THRESHOLD FROM KEYBOARD 
37M’ SELECT YSVO1 DISPLAY AND USE 2ND BT MAP 
:’N’ GET NEW DATA FROM CAMERA 
48. 00800 
;’P’ BOOQBOO 
;'9° BOOBOO 
;.R° REGULAR GAIN 
37S’ STOP COLLECTION 
;’T’ DISPLAY INTENSITY TEST IMAGE ON SELECTED CISPLAY 
;7U* GET UPPER THRESHOLD FROM KEYBCARD 
;’V° SELECT VTO1 DISPLAY 
;7W" Saat VSVO1 BISPLAY (DEFAULT COND USING IST BIT MAP 

-*¥? BO0B00 
-'2’ 200M - SET GAIN TO 1 

KEYBOARD CHARACTERS 

#77, TTYOUT 
pc tyPo 
PC TYPCR 
LISN 

MATRIX, TABLEX 
CHANGE 

;SET UP _*?° 
: TYPE IT 
:00 A ’CR* 
GO LOOK FOR GOOD CHAR 

;WILL DISPLAY ISOTOPE A 
;G0 DO IT 

#MATRIX+20000, TABLEX “WILL DISPLAY ISOTOPE 8 
CHANGE GO DO 
PC NCSTRT 
LISN 

LISN 
#-1, FREERN 
Pc NCSTP1 
PC, "NCSTRT 

TIME,R1 
RO 
1$ 
#BITS,KBUFF 
gies. » KBUFF 

#3, INCCSR 
aNCcsR 
LISEN 

PC ’ SclLcrTc 

1$ 
TICY 

SG? 

LISN 

It 
-G0 START NCL1 
:COLLECT DATA UNTIL KEYBRC COMMAND 
:GO DISPLAY DATA 
:G0 ERASE SCOPE 
:GO WAIT ON NEXT COMMAND 
>SELECT FREE RUN MODE 
:GO STOP NC!1 & CLR CORE MATRIX AREA 
GO START NC1L 
:SET UP TIMER 
-SET UP GROSS TIMER VALUE 
> COUNT 
WAIT FOR ZERO 
:LOOK FOR POSSIBLE STOP KEY - RID LOWER CASE 
i STOF aren STRUCK? 

STOP NC11 
ZERO NC CSR 
G0 AWAIT NEXT COMMAND 
D0 LOOP AGAIN? 
:BR IF SO 
;NOW GO DISPLAY DATA aust pOOLLECTED 
GO ERASE SELECTED DISPL 
INITIALIZE AND START FRESH 
GO SELECT AR11 FOR JOYSTICK CAL 
:BR Ha BUS ER FROM AR12 
:GO TO IT 
:GO TYPE ‘BUS TIMEOUT ER - ARLL" 
GO BACK TO KEYBOARC LISEN 
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S2NCB.F11 INITIALIZE THE COMMON TAGS 

867 O02302 905937 001346 ROUTK: CLR  § JTYPE ;JTYPE=0 SAYS NC11 FOR JOYSTICK CAL 
869 O02306 OO0137 CO4146 jmp = Tyoy 360 TO IT 
859 S02312 Oler37 OOO340 177776 ROUTL: MOV.  #PR7, PSW ;DON’T WANT ANY INTR’S NOW 
79 O82320 104400 013331 TYPE. MSG2 ;RSK FOR OCTAL DATA 

7} 962224 104410 RDOCT ;G0 GET IT 
872 002326 012637 901312 MOV (SP )+, THLO 
873 O02332 OOS? 177776 CLR PSW SENABLE INTR’S 
S7y 090336 000137 002616 JMP CHANGE ;GO DISPLAY 
875 008342 012737 177777 001352 ROUTM: MOV = &-1, MSELCT :SELECT END BIT MAP 
876 302350 504737 O0S112 JSR PC, SELCTA ;G0 SELECT VSVO1 
S77 902354 10340? BCS oS SBR IF BUS TIMEOUT ER FROM VSVO1 
878 002356 313700 o01222 __ MOV  VTVCSR,RO :GET 2ND BIT MAP ADRS 
879 oG2362 042760 OO0400 177760 SIC  - #B178,+20.RO) TURN OFF IST BIT MAP 
B80 006370 000137 001732 1$: JMB LIN :GO AWAIT NEXT COMMAND 
891 902374 104400 013412 25: TYPE ,MSGQ ;GO TYPE *BUS TIMEOUT ER - VSVO1 DISPLAY’ 
885 o0e400 000773 BR is :GO BACK TO KEYBOARD LISEN 
883 ON2402 04737 905506 ROUTN: JSR PC NCSTP1 G0 STOP NCLI 8 CLR CORE MATRIX 
B64 g0e%06 013777 OO13i6 176562 Noy SONSAV, ANCCSR RESTART WITH PREVIOUS CSR CONTENTS 
B85 o0e414 000137 001732 IMP _LISN ;COLLECT DATA 8 AWAIT NEXT KEYBRD COMMAND 
886 902420 005037 001320 ROUTR: CLR GAIN SWANT REGULAR GAIN 
E97 O0e4e4 42777 OOCO4O 176544 BIC #40, ANCCSR SINSURE REGULAR GAIN 
883 O0243¢ 000127001732 IMP LIS :LOOK FOR NEXT COMMAND 
B63 002436 O42777 “OO0003 176532 ROUTS: BIC #3, 3NCCSR ;STOP NC 
B90 392444 005077 176526 CLR © NCCSR :ZERO NC CSR 
891 902450 000137 001732 IMP = LISN ;LOOk_FOR NEXT COMMAND 
893 300454 O04737 OOS4E4 ROUTT: JSR BC,NCSTP :GO STOP THE NCI! IF RUNNING 
833 02460 004737 005755 JSR = PC LDINGE :GO SET UP TEST CORE IMAGE 
894 COS464 900137 co2b16 TMP CHANGE :GO DISPLAY IT 
B95 902470 012737 OOO340 177776 ROUTU: MOV.  sPR7,PSW ‘DON’T WANT ANY INTR‘S 
B36 02476 10K409 013331 TYPE. MSG2 SASK FOR OCTAL DATA 
897 O02502 104410 ROOCT :G0 GET IT 
898 oce504 012637 001314 MOV (SP) +, THHI :SAVE IT 
899 O02510 005037 177776 CLR PW :ENABLE INTR’S 
990 002514 000137 002616 IMP CHANGE :GO DISPLAY 
@o1 O025e0 004737 o0Se6b2 ROUTV: JSR  PC,SELCTB ;G0 SELECT VTO1 
992 902524 103402 BCS aS ;BR IF TIMEOUT ER FROM VTO1 
903 g02526 00013? 001722 1$:  JMP_ —_LISN :GO AWAIT NEXT COMMAND 
$04 o02532 104400 013453 2$: TYPE  MSGY ;G0 TYPE BUS TIMEOUT ER - VTO1 DISPLAY’ 
955 002536 090773 BR is GO BACK 10 KEYBOARD LISEN 
Q06 902540 00503? 001352 ROUTW: CLR MSELCT ;SELECT 1ST BIT MAP 
907 oc2544 904737 o0S112 JSR PC, SELCTA ;G0 SELECT VSVO1(DEFAULT COND) 
gos 302550 103407 BCS aS ;BR_IF TIMOUT ER FROM VSVO1 
953 002552 013700 01222 MOV  —- VIVCSR,RO :GET 1ST BIT MAP ADRS 
91d o02556 042760 SOO40O onon20 BIC #8178,20(RO) — ; TURN OFF ND BIT MAP 
911 902564 600137 901732 18: JMB LIN ;GO AWAIT NEXT COMMAND 
12 902570 104400 oO134le 25: TYPE | M5G3 :GO TYPE *BUS TIMEOUT ER - vSVO! DISPLAY’ 
913 002574 00773 BR is ;GO BACK TO KEYBOARD LISEN 
914 902576 012737 O00040 001320 ROUTZ: MOV  #40,GAIN SENABLE GAIN I 
SiS 092694 053777 001320 176364 BIg GAIN, ANCCSR SET 17 AT NO CSR 
S16 o0e612 000137 001732 INP LT ;G0 AWAIT NEXT COMMAND 
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:GO0 CLEAR SCREEN OF SELECTED DISPLAY 

CO4737 005536 CHANGE: JSR PC, ERASE -GO ERASE SCOPE 

:STOP NC11 AND GET SET TO DISPLAY 

OO4737 O0S464 DISDAT: JSR PC, NCSTP G0 STOP NC11 

=NOW DRAW A BOX AROUND POTENTIAL MATRIX CISPLAY 
"AREA ON THE SELECTED DISPLAY 

005737 001254 BOX: TST OTYPE WHAT DISPLAY? 
301967 . BNE BOX! :BR IF VTOl 
012700 001750 MOV #1750,R0 :SET UP BIT MAP ADRS - TOP LI! NE 
Ole701 073567 MOV #73567, R1 SET UP PIXEL DATA IN RL - INT 
go4737 05634 JSR PC, DISPY :GO LOAD BIT MAP 
00sec0 13: INC RO ADVANCE ADRS 
022709 001770 CMP #1770,RO0 : TOP LINE DONE? 
001403 BEQ 2o§ :BR IF SO 
004737 cOS&YS ISR PC, DCONT LOAD NEXT PIXEL WO 
000771 BR 1$ NEXT MAP LOAD 
012700 906010 2g: MOV 42010 RO SET uP Brt MAP ADRS - BOT LINE 
004737 O05634 JSR PC, OzSPY -GO LOAD BIT MAP 
gos200 3S: INC RO’ > IDVANCE ADRS 
022700 006030 CMP #6030, R0 ;BOT LINE DONE? 
001403 BEQ 4g -BR IF SO 
004737 OcOS&46 JSR PC, DCONT ?LOAD NEXT PIXEL WO 
000771 BR 3$ “NEXT MAP LOAD 
O1e700 601730 ug: MOV #1730 RO >SET UP BIT Na jPoRS SIDE LINES 
062790 000017 cs: ado RO OFFSET NEXT 
O:e701 o70000 MOV eabeo RI :SET UP PEXEL 3 DATA IN RL - INT? 
022700 OO&047 CMP #6047, RO AT BOTTOM OF SCREEN? 
OOT411 BEQ b$ 2G0 START vSvol DISPLAY 
004737 O05634 ISR PC, DISPY :GO LOAD BIT MAP 
012701 990007 MOV #7 RI :SET UP PIXEL o DATA IN RI - INT 7 
O6e700 o0d0e) ADD #21.RO OFFSET TO RIGHT LINE 
004737 O0S634 JSR pc .BISPY -GO LOAD BIT MAP 
000760 BR $ -00 NEXT ROW 
013777 001262 176234 68: MOV VIVSAV, JVTVCSR START DISPLAY 
012737 Of2010 301266 MOV #2010,MAFADR  :OFFSET BIT MAP ADRS 
012737 000003 001270 MOV #3, PIXCNT >SET UP PIXEL BYTE COUNT 
005037 O0le72 CLR PIXASM ‘CLR PIXEL ASSEMBLY WORD 
090137 903132 IMP LARGES :GO DISPLAY CELL DATA 

012700 003777 BOX1: MOV #3777,RO SET UP x 
0:2701 003636 MOV #3636,R1 :SET UP Y 
004737 005676 13: JSR PC DISPY! ‘DISPLAY POINT 
005309 DEC RO’ *MOVE X BY 1 
100374 SPL 1$ sQGRIN TILL DONE 
605200 INC RO =3636 
004737 oO0S676 2S: JSR PC, DISPYIL :OTSbLa\ POINT 
005301 DEC RI “MOVE Y BY 
022701 000635 CMP 8635,R1 :AT BOTTOM terre 
001372 BNE 2g ;BR IF NOT 
905201 INC RI 
004737 oOCSE76 2g: JSR PC, DISPY1 i ATeSPAY SOINT 
oos200 INC RO "MOV X BY | 
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INITIALIZE THE COMMON TAGS 

022709 

013737 
062737 
012737 
017702 
062737 
005337 
001006 
012737 
162737 
020237 
101003 

00i001 

004000 

005676 

903636 

000109 
090100 
001200 
003606 

001322 
176174 
001340 

001314 

001324 

OC13le 

003500 
001334 

001340 
017600 
0001090 
176024 
000002 
001336 

000100 
000450 
001314 

O0131e 

001254 

003504 

001254 

001274 
001276 

901302 

091324 

001264 
CO1l264 
001336 

001264 

001336 
001264 

CMP #4090,R0 “AT BOTTCM RIGHT? 
BNE 33 BR IF NOT 
pec RO X23777, Y2636 

4g: JSR PC, DISPY1L OTePLAY POINT 
INC RI -MOV_Y BY I 
CMP #3636,R1 :QT TOP RIGHT? 
SNE 4 :BR IF NOT 
MOV $100, HORIZ 4 OF HORIZONTAL POINTS PER 90W 
MOV #100, VERT # OF ROWS 
CLR XREF’ + START AT LEFT MARGIN 
MOV #1926. , YREF “AND TOP OF SCREEN 

“NOW LETS FIND THE LARGEST CELL 
CARGES: MOV TOTSIZ, CHARCT sNUMBER OF ELEMENTS TO CONSIDER 

MOV JTABLEX.RO “THIS IS FIRST GUESS 
MOV TABLEX, RI *R1 POINTS TO TABLE 

LARGEL: CMP RO, (R13+ :COMPARE GUESS AGAINST NEW 
BHIS G&G -GUESS STILL GOOD 
CMP -(R1), THHI :GUESS SMALLER BUT CHECK NEW 
BHI OVTHHT sHI AGAINST UPPER THESHOLD 
MOV (R1),RO WITHIN BOUNDS. MAKE THIS NEW HI 

OVTHHI: TST (R1)4+ : TNCREASE REGISTER BY 2 
6SG: DEC CHARCT :COUNT THIS LAST COMPARISON 

BNE LARGEL 

;THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO 
NOM ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL 

SUB THLO,RO ; SUBTRACT LOWER THRESHOLD 
BHI 1g -BR IF CELL VALUE GREATER THAN LO THRESHOLD 
JMP OISDCN ;DON' T DISPLAY-ALL VALUES BELOW LO THRESHOLD 

1$: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX 

sNOW PICK QUT EACH VALUE IN CORE MATRIX AND SCALE TO THE 
;PROFER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY 

DMATRX: MOV TABLEX,MRXACR ;BEGIN AT TOP LEFT ROW 
ADD B8064.MRXADR  ;OFFSET TO BOTTOM OF CORE MATRIX 
MOV #64. .ROWCONT “THERE ARE 64 CELLS PER ROW 

DISLOP: MOV IMRXADR, Re “GET A CELL VALUE FROM MATRIX 
ADD #2, MRXADR “BUMP MATRIX ADRS 
DEC ROWCNT -COUNT CELL THIS ROW 
BNE CKVALU *BR IF ROW NOT FINISHED 
MOV 864. , RONCNT *RESET NEXT ROW COUNT 
SUB Hob. MRXGDR § :SET UP FOR NEXT ROW IN MATRIX 

CKVALU: CMP THHI >CELL WITHIN HI THRESHOLD? 
BHI ASTIN :BR IF NOT 
SUB THLO.Re SUB LOW THRESHOLD 
BHI SCLCEL -BR IF CELL ABOVE LOW THRESHOLD 

OUTLIM: TST OTYPE “WHAT DISPLAY 
BNE CHDN BR IF VTOl 
CLR RY :SET CELL TO LOWEST INTENSITY 
JMP MAPLD “LOAD BIT MAP 

SCLCEL: MOV CPERL,R1 : NOW ESTABL TSH WHAT INTENSITY LEVEL 
MOV #6, R3 >SCALE TO 32 LEVELS 
TST OTYPE -IS IT A VSVOl DISPLAY? 
BNE 1$ -BR IF NOT 



DONCB. PLL 

1023 003336 

1043 003372 
4044 003274 
2045 003376 
1046 003402 
1047 03404 
1048 903426 
1049 003412 
1059 003414 

1054 003416 
1055 002422 
1055 003426 
1057 93432 
1058 003434 
1953 003436 
i560 903444 
1061 003450 
1062 o03452 
1063 003460 
1064 003464 
1065 003472 
1066 003476 
1967 923500 

1971 903504 
1072 003510 
1073 903512 
1974 003514 
1075 003516 
1076 003520 
1077 003522 
1078 003524 
1079 003526 
1980 003530 
1081 003532 
1082 003536 
1083 003542 
1084 S03546 

MRINCEC-11-DEONCB-C 
INITIALIZE THE COMMON TAGS 

095303 
005004 
00630+ 
020201 
103404 
995701 

006204 
001410 

013700 
013701 
004737 
005304 
001370 
062737 
005337 
001271 
012737 
005037 
162737 
00$33? 
001256 
000137 

013700 

006037 

001254 

011364 

0913C0 
001302 
G06ele 

000040 
001274 

000100 
001300 
009030 
001276 

0036$2 

001266 

001272 
001272 
001e7e2 
001272 

001300 

001274 

301302 

GAMMA 11 EXERCISER MACYL1 271732) 21-SEP-76 15:32 PAGE 23 

;SCALE TC 16 LEVELS ON VSYO1 DISPLAY 
LEVEL BYILDS IN R 

“COMPARE THIS CELL TO LARGEST (DIVIDED BY 2) 
;BR_IF SMALLER 
i CHECK CASE WHERE O DIVISOR 
;8R IF SO 
SACCOLNT FOR GOOD SUBTRACTION 
; NOW 00 THE SUBTRACTION 

MAKE DIVISOR SMALLER 
COUNT POSITION 
“AGAIN IF NOT SCALED TO 16 OR 32 LEVELS YET 
ACCOUNT FOR REMAINDER 
BR IF TOO SMALL 
: ROUND _UP 
;WHAT DISPLAY? 
IF VSVO1_GO LOAD MAP 
;MAKE LEVEL A WORD POINTER 
POINTER TO_CORRECT LEVEL 
; RESTORE ACTUAL LEVEL 
:IF QO - DON’T DISPLAY 

CELL ON THE VTO1 (ONE OF 32 LEVELS) 

;GET READY TO DISPLAY 
:THESE ARE THE CORNER COORD. 
:GET A POINT AND DISPLAY IT 
:00 AS MANY POINTS AS THE LEVEL 

;SHIFT TO NEXT POSSIBLE DATUM 
: DONE WITH LINE? 

RESET LINE COUNTER 
:D0 CR 
300 LF 
:DONE PAGE? 
:NO. GO BACK FOR MORE 
YES, GO DISPLAY PRAMETERS 

; 

;THIS CODE DISPLAYS EACH SCALED CELL ON THE VSVO1 (ONE OF 16 LEVELS) 

DEC R3 
1$: CLR RY 
DVLOOP: ASL RY 

CMP Re Rl 
BLO NODEF 
TST Ri 
SEQ 13 
INC RY 

13: SUB R1,R2 
NODEF: LC 

ROR R1 
DEC R3 
SNE DVLOOP 
SUB R1 Re 
BLOS GOON 
INC RY 

GOON: TST TYPE 
BEQ MAPLD 
ASL RY 
MOV LEVTAB-2(R4) .RS 
ASR RG 
BEQ CHDN 

sTHIS CODE DISPLAYS EACH SCALED 

MLOOP: MOV XREF,RO 
MOV YREF ‘RI 
JSR PC, GET 
DEC R 
BNE LOOP 

CHDN: ADD #32. ,XREF 
DEC _~-HORIZ 
BNE DISLOP 
MOV #100, HORIZ 
CLR XREF 
SUB 824. , YREF 
DEC VERT’ 
BNE DISLOP 

DISDON: JMP PATURT 

MAPLD: MOV MAPADR, RO 
TST RY 
REQ 1$ 
DEC RY 

13: SWAB RY 
ASL RY 
ASL RY 
ASL RY 
ASL RY 
CLC 
ROR PIXASM 
ROR PIXASM 
ROR PIKASM 
ROR PINASM 

;SET UP BIT MAP_ADRS 
LOOK FOR NO_INTENSITY 
BR _IF_NO_ INTENSITY 
OFFSET TO 0-17 
PREPARE FOR PIXEL LOC 
; MOVE TO TOP 4 BITS 

NOM ASSEMBLE THIS PIXEL INTO PIXEL WORD 
NOW MAKE ROOM IN PIXEL WORD 



DINCB. PLL 

1085 003552 

1999 903636 
1190 003642 
1101 003646 
1102 903650 
1103 003656 
11c4 
119s 
1106 
110? 903662 
1108 903566 
1109 03670 
1110 903676 
1111 203700 
1112 603706 
1113 903724 
1114 903722 
1115 093730 
1116 003734 
1117 003736 
1118 003744 
1119 903750 
1130 003754 
1121 003756 
1122 003764 
1123 003770 
1124 903774 
1125 003776 
1126 oo4004 
1127 oo401e 
1128 OO4016 
1129 904022 
1136 go4dz4 
1131 904032 
1132 gO4034 
1:33 004036 
1134 oo4o4e 
1135 go4o44 
1136 OO4O46 
1137 04052 
1132 gO4054 
1139 04060 
1140 004064 

LOe 
MRINDEC-L1-D2NCB-C GAMMA 11 EXERCISER MACYL1 27(732) 21-SEP-76 15:32 PAGE 24 

INITIALIZE THE COMMON TAGS 

060437 
ApS ¢ 3, 

01004 
013701 
004737 
005337 
100215 

009137 

005737 
1004C4 
012777 
000414 
0i2737 
012777 
012737 
012737 
004737 
012506 
013737 
004737 
004737 
Olesle 
613737 
004737 
CO4737 
012516 
017737 
017737 
004737 
004737 

004737 

O0le7e 
001270 

OOlere 
005634 
901270 

001272 
000003 
001266 
001266 
005770 

00366e 
177740 
009030 

000020 
003234 

0012S4 

012000 

000006 
000014 
000000 
000600 
O06e46 

001312 
006709 
006246 

001314 
006700 
006246 

175204 
175174 
006704 
006246 

001322 

001340 

001246 

006724 
006726 
006704 

001270 

O01266 

178322 

001332 
175320 
001326 
001330 

006724 

CO6724 

006724 
006726 

O01e46 

ALD RY, PIXASM -ADD THIS PIXEL TO GTHERS 
TST BIXCNT ial 4 PIXELS DONE FOR THIS WORD? 

MOV PIXASM, RI -LD Pye WORD IMTO RI 
JSR PC, DISPY “LOAD BIT MAP 

es: DEC PIXCNT “COUNT PIXEL 
SPL DISLOP *BR IF 4 PIXELS NOT ASSEMBLED YET 
CLR PIXASM CLR PIXEL ASSEMBLY WORD 
MOV #3, PIXCNT “RESET PIXEL COUNT 
INC MAPADR “ADVANCE MAP ADRS 
MOV MAPADR RO “LOAD INTO RO 
CMP #5770, RO *HAVE ALL 64 ROWS BEEN DONE? 
SNE 3$ -BR IF NOT 
IMP PATURT “NOW GO DISPLAY PARAMETERS 

3S: BIC #177740, RO :SAVE ROW POSITION BITS 
CMP 830, RO "NOW LOOK FOR END OF ROW 
BNE 4S -BR IF NOT AT END 
ADD #20, MAPADR SADVANCE MAP ADRS TO NEXT ROW 

4g: IMP DISLOP -GO GET NEXT MATRIX DATUM 

:CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN 

PATWRT: TST DTYPE -WHAT DISPLAY? 
BMI 1$ -BR IF VTOl 
MOV B12000,aVTVPOS :VSVO1 - SET CHAR POS,LINE 20, LEFT MARGIN 
BR 2g :START 1ST MSG 

1S: MOV #6, INCXY “SET CHARACTER SIZE 
MOV #14. aVTCSR SET MODE 
Mov #0, BASX :SET TO LEFT HAND MARGIN 
MOY #384. BASY -AND Y LEVEL 

2s: JSR PC, VTWRIT 
MESS1 s"CR,LOWER THRESHOLD” 
MOV THLO, DUMMY 1 
JSR PC, ANRIT 
JSR PC) VTWRIT 
MESS2 :"R, UPPER THRESHOLD” 
MOV THHI, DUMMY 
JSR PC, AWRIT 
JSR PC; VTWRIT 
MESS3 -"2 COUNT = 
MOV JNCZLO, DUMMY 
MOV JNCZHI. DUMMY2 
JSR PC, OTTY 
JSR PC) VTWRIT 
MESSY "MATRIX COUNT=" 
MOV TOTSIZ, TEMPO 
CLR Re 
CLR RS 
MOV TABLEX,R1 

MXSML : a0 i (RL)+,R3 :NOW ADD UP ALL VALUES IN MATRIX 

DEC TEMPO 
BNE MXSML 
MOV RS, DUMMY 1 
MOV R2,DUMMY2 
JSR Po. OTTY 



MOe2 
MAINDEC-11-DZNCB-C_ GAMMA 11 EXERCISER MACY11 27.732) 21-SEP-76 15:32 PAGE 2s 
DZNCB.PLL INITIALIZE THE COMMON TAGS 

1141 OO4070 005737 001320 TST GAIN 
1142 O04074 001403 BEQ 1$ 
1143 004076 004737 ocOBz4E JSR PC. VTWRIT 
1144 Q04102 012526 MESSS -"Z00M" 
1145 OO4104 O23727 001349 o4o0009 1S: CMP TABLEX, #MATRIX+20000’: ISOTOPE 8? 
1148 CO4lie 001003 BNE 2$ HO 
114? 004114 004737 ocOb246 JSR PC, VTWRIT :YES 
1148 004120 012532 MESSE :"B-GAMMA™ 
1149 O041e2 005737 001342 23: TST FREERN TIN FREE RUN MODE? 
1159 904126 901400 BEQ 3$ -BR IF NOT 
1151 004130 000137 o02154 IMP ROUTF -YES, GO GET NEW DATA 
1152 004134 313777 OO1316 175034 33: MOV COMSAV, aNCCSR RESUME THE NCI1 
1153 os4i42 000137 001732 IMP LISN :DONE WITH MESSAGES 

4 

1155 
1156 ;THIS CODE DRAWS A BUG(VTO1) OR CROSS HAIRS(VSVO1) WITH THE X 8 Y spate 
157 “FROM THE NCII(TYPE °K’ OR DEFAULT) OR THE ARLI(TYPE °J’) - THE B 
i159 “ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESSED - 
1159 “ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD 
1160 :BE ACCESSIBLE IN A UNIFORM MANNER 
1161 -Q CTRL *c° WiLL GET USER BACK TO KEYBOARD MONITOR 
1162 QO4146 004727 005536 tyoy: JSR RASE START FRESH 
1163 0041S 095737 001254 TST AS eBE :WHAT DISPLAY? 
1164 oo41s8 001053 BNE JBOX! ‘BR IF VTOl 

L186 -DRAW A BOX UP ON VSVO1 SCREEN FOR NC11 OR ARIL JOYSTICK CALIBRATION 
1167 904160 oosc00 SBox: CLR RO -SET UP BIT MAP ADRS - TOP LINE 
1168 OO4162 012701 073567 MOV #73557, R1 :SET UP PIXEL DATA IN RL - INT 7 
1169 004166 004737 005634 JSR PC DISPY :G0 LOAD BIT NAP 
1176 904172 905200 1S: INC RO’ ‘ADVANCE BIT MAP ADRS 
1171 004174 O22700 ooco4O CMP #40, RO TOP LINE DONE? 
1172 904200 o01403 BEQ 2S ?BR IF SO 
1173 O04202 004737 oose4E JSR PC, DCONT -LOAD NEXT PIXEL 
1174 oOo4206 O00771 BR 13° :NEXT MAP LOAD 
1175 004210 012700 co7740 2g: MOV #7740. RO :SET UP BIT NAP 2AORS - BOT LINE 
1176 004214 004737 005634 JSR PC, DISPY -GO LOMD BIT M 
1177 OO04220 oOS200 3: INC RO’ ADVANCE BORS 
1178 OO4222 022700 o1o000 CMP #10000, RO :BOT LINE DONE? 
1179 Oo04226 O01403 BEQ 4g BR IF SO 
1180 904230 004737 oDS646 JSR PC, DCONT *LOAD NEXT PIXEL WORD 
1181 GO4234 900771 BR 35° :NEXT MAP LOAD 
1182 004236 012700 opco4D ry MOV #40, RO "SET UP BIT MAP ADRS SIDE LINES 
1183 oO4242 012701 op0007 ce: MOV #7, R1 :SET UP PIXEL 0 DATA IN R1 - INT? 
1184 o04246 604737 005634 JSR PC‘ DISPY :G0 LOAD BIT MAP 
1185 O042S2 012701 Oo70000 MOV #70000, RL :SET UP PIXEL 3 DATA IN RL - INT 7 
118% OO4256 062700 000037 ADD #37,RO OFFSET TO RIGHT SIDE LINE 
1187 OO4262 004737 005634 ISR pc BISPY :GO0 LOAD BIT M 
1188 OOS266 OOS200 INC RO :GO TO NEXT ROW ON LEFT 
1189 004270 022700 007740 CMP #7740, RO TO BOTTOM YET? 
1190 OO4274 091362 BNE oS “BR IF NOT 
1191 004276 013777 OD01262 174716 MOV VIVSAV,QVTVCSR ENABLE BIT MAP 
119¢ 004304 oc00466 BR DISBG CONTINUE TO &NALOG DATA 

1194 -DRAW BOX UP ON VTO1 SCREEN - DIFF SIZE FOR ARL1 JOYSTICK CALIBRATION 
1195 004306 005737 001346 SBoxt: TST JTYPE “ARI1 ANALOG SOURCE? 
1196 004312 100432 BMI JBOXe -BR IF SO 
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004314 

no4are 

004400 
004402 
OO44O4 
004410 
004412 
CO4416 
004420 
004422 
OO4426 
0[4430 
Cot434 
004435 
004440 
OO4444 
OO4446 
004450 
O044Se2 
OO44S6 
004450 

004462 
OO4466 
004470 

204540 

INITIALIZE THE COMMON TAGS 

005000 

090431 

o0S000 
ocS901 
004737 
005200 
022700 
001372 
005300 
004737 
005201 
022701 
001372 
005301 
004737 
005300 
100374 
905200 
004737 
005301 
100374 

005737 
100520 

C05037 

905676 

003761 

005675 

003761 

025675 

00567 

005676 

003771 

005676 

G03771 

005676 

005676 

001346 

000032 
000010 
000004 
174460 

040000 

000907 

001306 

174500 
174506 
174500 

174450 

001306 

1$: 

es: 

33: 

4$: 

JBOXe2: 

1§: 

es: 

38: 

4$: 

DIS8G: 

1$: 

es: 

NOe 
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CLR RO »X=0 
CLR RI Y= 
JSR PC DISPY1L ‘DISPLAY POINT 
INC RO "ADVANCE X 
CMP #3761,R0 -OUT TO RIGHT LIMIT? 
BNE 1$ *BR IF NOT 
NEC RO :X%=3760, Y=0 
JSR PC, DISPY1 : DISPLAY POINT 
INC RI ADVANCE Y 
CMP #3761,R1 :UP TO TOP YET? 
BNE 2 *BR IF NOT 
DEC RI] X=3760, Y=3760 
JSR PC, DISPY1 DISPLAY POINT 
DEC RO “ADVANCE X 
BPL 3$ :BR IF NOT TO TOP LEFT 
INC RO ?X=0, Y=3760 
JSR PC,DISPY1 ‘DISPLAY POINT 
DEC Ri ADVANCE Y 
BPL ug -BR IF NOT TO BOT LEFT 
BR UISBG ‘CONTINUE TO ANALOG DATA 

-AR11 BOX 1S LARGER 
eLR Ro :X=0 
CLR R1 :¥=0 
JSR PC, DISPY1 ‘DISPLAY POINT 
INC RO ADVANCE X 
CMP #3771,RC -OUT TO RIGHT LIMIT? 
BNE 1$ BR IF NOT 
DEC RO ?X%=3770, Y=0 
ISR PC, DISPY1 : DISPLAY POINT 
INC Ri “ADVANCE Y 
CMP #3771 ,R1 : UP 19 TOP LIMIT? 
BNE 2 :BR IF NOT 
DEC Rl *X=3770, Y=3770 
JSR PC, DISPY1 DISPLAY POINT 
DEC RO ADVANCE X 
BPL 35 BR IF jor TO TOP LEFT 
INC RO =3770 
JSR PC, DISPY1 ‘SISA POINT 
DEC Ri “ADVANCE Y 
BPL - 4§ *BR IF NOT TO BOT LEFT 

-NOW COLLECT ANALOG DATA FROM SELECTED SOURCE (NC11 OR AR!1) 

TST JTYPE ;WHAT SOURCE? 
BMI DISBG1 ‘BR IF ARII 
MOV #32, INCCSR ‘EXT, JOYSTICK & ENA ADC 
MOV #10; ONC 5FUN ;CLR’TIME OUT IF SET 
MOV #4. 3NC SPUN *START CONVERTERS 
TSTB — ANCCSR ;DON E? 

3$ ;BR IF SO 
BIT #40000, aNCCSR : CONVERSION FAIL TO FINISH? 
BEO 2g :BR IF NOT 
CMP #7 KBUFF : TURN ON/OFF BELL? 
BNE 10$ “BR IFN 
CLR KBUFF :CLR but OBELL CODE 
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nam 

2282 QC4SH4 75437 01354 CoM any YES, 00 17 
tes¢ S6usso F337 001384 los: ST  BELLEN iho. BELL ON NO CONJEST* 
iss 204554 6.135) __. BNE iBR IF BELL NOT CESIRED 
1358 C4556 sie 3. 30e0: 901319 my 4207 TTYOUT SET UP BELL CODE 
ieS= BEEGY 58737 OSE 1a g5R PC TYPO :60 ZING BELL 
tise 554559 So0Tu2 aR 1§ G0 TRY AGAIN 
259) 04572 OS03" 1THHON OCIE4S 28: MOV ANCARES. TEMPO «=; STORE CONVERSION VALLES 362 S54eo0 Seev3> 120289 Ooleu6 BIC #190250, TEMP MASK K OFF BITS 7,15 
13s: 254596 OCHS? OCTe10 J5R C xvave :G0 AVG LAST 32. X=7 JOYSTICK vAL JES 
tise Sombie Oieree Od00!9  itaar2 MOV eid aNcSFLUN : CLEAR JOrSTICk DEPSESS FLAS 
1255 Sisbed O0Ser7 174362 TsT NotSR LOOK Fer PUT TEN oun 
ses4 354524 155054 b re :BR IF 
285 Sotésé LeST37 OCLs TSt DTYPE -SON'T nove BuG 8 BUT REFRESH 
2255 CON632 «(052525 ONE 5§ a NEED vto1 
se8- Oo ads 206720 5k 1§ ED_ON ySvor 
3352 04836 906337 C1 24s 48: nSL TEMES Bt 
E69 OOMENE «-OOST9T SCL eS4 7§* DT YPE FALL DONE SCALING IF vSVC1 
tees eHbNE | CELHES 33g S 8h IF So 
seri De4650 (8CS157 soles com TEMPO SINVERT DATA FOR v791 sare DONESH CHETST BTSMOL oor e=S g7¢ BSC 1. TEMPO sRIC sAREAGE 
sE-3 Sovebe «119700 O3r246 MOVG = TEMPA AC get 
iz™ 30: 13781 88124" MOVO 9 TEMPOSI TR}  oBT 
E75 SONe7e ©6366399 Se Rs :/TO1 "RESUIRES x 8 Y TD BE INFLATED 3° 35 e7E-DONETH «306308 AsL a9 : 
sere SOHETH 206350 ns. RO : 127g SOus0 856351 aS ORT : 
3279 Caras Che501 ASL RI : 
2682 CONT 30630! ASL Ri ; 129. J4N7% 812777 oocNes «74H3zo SS: Shy 820, VTCSR SELECT WRITE THRU MODE 
teee 554714 094737 OOSETE yR = PC BISPY1 30 DISPLAY THE BUG - VTO! 
E83 C3472 SCObBE ; a8 1S 102 AGRIN 
264 SONre2 00473" 055726 és: JSR = BC OISPY2 GO CISPLAY CROSS HAIRS - vSvO! 
1285 004726 300663 BR 1§ :D0 ANOTHER CONVERSICN 

228° sTHIS CODE LOOKS AT THE ARI1 FOR ANALOG DATA 
128s 004733 DISBG!: 
1328S 204730 oc12737 O20000 cOl3sc 18: MOV szonge ARCHAN _; SELECT CHAN 0 8 UNIPOLAR 
1283 034736 «(004737 096024 J5R ARCONV :50 START AD ~ CHAN O 
1e$1 Goy742 019337 901246 MOV EMPO SAVE Y 
1292 004746 205237 901351 INCE a es :SELECT CHAN 1 
3693 GON7s2 604737 O06024 JSR = PC ARCONV :G0 START A/D - CHAN 1 
1e% 604756 10337 901250 MOV sR. TEMP SAVE Xx 
1895 904762 195237 001351 INCB ARCHAN+1 :SELECT CHAN 2 
1296 004766 904737 906024 JSR = PC, ARCONV :G0 START A/D - CHAN 2 
1297 904772 019337 001252 MCV sR TENP2 sREAD JOYSTICK gutton INDICATO 
1288 CO4N776 000337 001246 SWAB TEMPO PUT Y IN HI BYT 
1298 90S002 113737 001250 o012%6 Move TENPL “ENPO AND _X IN LO BYT 
1366 905010 004737 007210 J5R C,XYAVE :G0 AVG LAST 32. xX-Y JOYSTICK VALUES 
3201 995014 195737 001252 "STB renee 3L90k FOR BAR OOWN i ZERO OND) 
1252 005920 001004 BNE =-s«B$ :BR IF NOT DEPRESSEC 
3393 00Scee 005737 901254 TST TYPE :DON’T HOVE gpolNt BUT REFRESH 
1204 905926 001023 SNE =—_s«o3$ ;REFRESH VTO 
1326 305230 000737 BR 1§ INO. NEED. ON. VSVO! 
szc6 305032 005737 ou1254 25: TST O° PE SEACH DISPLAY SCALES OIFFERENTLY 
1327 905036 o0ol4e2 BEG 43 :9R IF VSVOL 
T3tg 895040 255137 n01e4e COM =—s- TEMP INVERT FOR V701 

~ 
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DINCSSELL INITIALICE THE Som 

1303 QCSOM4 113708 OCi246 uvg TEMPO. RO :GET x 
Si] Saesey fags SCIEN” ae art Rl HEAL x ay 6 . 8) 4. : 
13i2 BEER Pp at acl RR 
13:2 955360 006390 asl : 
t3i4 C¢See2 C9631 AR iSCALE Y BY 8 
gis OC5564 906391 asl RI 
32:6 205068 - 096321 a = ; 13s. SebND  Qieee? G900EO 174136 ee SEO, AVTCSR :SELECT WRITE THRL MCOE 
13:9 36507 So4rar 855656 3S: JSR OTS :G0 SISPLAY THE BUG - JTC: 
1339 2o5ig2 C8eTleg a8 1§ D0 HanIN 
1360 SS5i4 SCNTSS 208726 43: cSR BS ISP 12 G0 SISPLAY CROSS “AIRS ~ «SVC1 
ssel CoS2ig Score 3 1§ ;D5 AGAIN 
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013700 
0:2701 
919021 
0627599 
022701 
001372 
C12737 
912777 
012737 
012737 
o0c241 
012737 
C6997 

001166 
001214 

OCCOCe2 
OO0lc2e 

Q0117°0 
00i 352 

800029 

cQ00de 
201234 

005254 
174O0le 
174014 
001260 
1740!4 
000401 
G19000C 

001254 
o0cced 

ocogd4 

G0117e 
001234 

000002 
O0te42 

005350 
190014 
y00040 
177777 

9C0CO6 

sAMA 11 EXES neds ER 
PROGRAM SUSRIL INES 

cococs 

oCi256 

090004 

009004 
1737 le 
001256 
001254 

oo0a04 
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SBTTL PROGRAM SUBROUTINES 
PER RE EERE RRR E CHEE EREREEEE RD REESE REEE SEER EREDERE ESE LEEEED EEL ESE 

sROUTINE SELECTS vVSvOQ1 DISPLAY - SETS UP BUS ADRS AND INTENSIT 
SAND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SE™ ON EXIT IF ‘re 
:WSVOl IS NOT SEEN AT THE ASSIGNED BUS ADDRESS 

 EPEREFREPEESSHRERARLERSSESSESESSEREAAE PLEASE ERASE SALALAFESLS SLAF LESS 

beta: MOV VTVADR, RO -GET VSVO1 BASE ADRS 
MOV aVTVCRG, RL -GET PTR ADRS 

1S: MOV RO, {Rint :SET UP REG AORS PTRS 
ADD =BUMP REG ADRS 
SMP SGtCeSR.RI *CHAR GEN REGS ALL SET UP” 
SNE 1S -BR IF NOT 
MOV VTMAOR,RC >GET BASE ADRS OF BIT MAF 
TST MSELCT :JSING SECOND MAP? 
BEQ 23 -9R IF NOT 
ADD #29,R0 ;POINT TO 2ND SIT MAP _ADRS'S 

23: MOV no (Q1)¢ TCONTINUE TO BI™ MAP ADRS'S- 
Ado #2. RO :SUMP REG ADRS 
CMP #VtCSR,R1 sALL SET UP? 
BNE 2 :BR IF NOT 
MOV 858, J8ERRVEC :SET UP BUS TIMECUT RETURN ADRS IF NC VSVOL 
TST IVTVERG :1S CHARACTER GENERATOR THERE? 
TST aN TVeeg -1§ BIT MAP THERE? 
MOV INTLUT, 99 -SET UP ARS & DATA OF INTENSITY LOOK-UP TABLE 

38: MOV RO SVTVINT :SET UP TABLE 

” 

* 

e 

4g 

aco a4! ARO -ADVANCE ADRS 8 INTENSITY 
BIT 810049 RO : TABLE L9GDED” 
BEO 3§ :9R IF NOT 
CLR DTYPE -DTYPE=0 SAYS ySvOL 
MOV #16. INTENS “MAX I6. INTENSITIES 
CLC :2ERO CARRY SAYS VSVOl THERE 

3: HOY BERPVES, JRERRVEC’ “EXIT sRESTORE ER TRAP o> TO PT TOS 

S$: CMP Epis, SP i+ -FIX STACK SINCE NO RTI 
SEC -CARRY ON EXIT SAYS NO VSVO1 
BR 4g G60 EXIT 

 EEERERERARLELERRERELELEERS REAR ALLER EER EEAE ARES EA LE REALE RES EERSTE 
;ROUTINE SELECTS VTOi DISPLAY - SETS UP BUS ADRS AND INTENSITY LEVEL - 
;THE CARRY BIT IS SET ON EXIT IF THE VTOl IS NOT SEEN AT THE 
SASSIGNED BUS ADDRESS 

jAHREREREEERESLEAEPEREERESERLERELERERROEESEALES REDE ERE EERE AEE 
br CTB: MOV VTADR, RO :GET V791 BASE ADRS 

MCV 8VTCSR,_RI :GET PTR ADRS 
1S: MOV RO, (RIS+ >SET UP VTO1 REG ADRS PTRS 

ADD #2.R0 s BUMP REG ADRS 
CMP wARCSR, Ri FALL set yp? 
BNE 1$ °BR IF 
MOV #3$,Q8ERRVEC  :SET UP Neo VTOL TIMEOUT 
MOV #14; aVTCSR -SELECT STORE MODE 
MOY 832. , INTENS *MAX 32 INTENSITIES 
MOV 8-1. OTYPE :DTYPEs-1 SAYS VTCl 
CLC - ZERO cARR SAYS VTO1 THERE 

2s: Nov BERRVECHE, vanennve sRESTORE LOC 4 PTR TO PT TO 6 
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000261 
a) 

0$2777 
000207 

017737 
04277 
O0&977 
96u207 

094737 
012777 

000207 

005737 

COo006 

COS464 
cocde20 
020600 

060000 

001254 

CO09:& 

300004 

COLS4E 

900004 

173472 

173402 

EQ3 
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33: CMP (SP 14+, (SP i+ ;FIX STACK SINCE NO RETURN 
3eC > CARRY a SAYS NO VTO1 DISPLAY 
B 2s 3G0 EXI 

5 RERRERERRER EEE SHEER ELFRERESERSREAHEERESRE LEASES SESE EEE EP EAEE EES 
sROUTINE SELECTS AND SETS UP BUS ADRS FOR ARI1 JOYSTICK CALIBRATION 
;THE CARRY SET ON EXIT IF THE ARI1 IS NOT SEEN 

-  ERRERERESEEREERERAREREALRE SAREE RE RELELED SERRE SEES REESE -FESESES 
SELcTC: MOV ARADR. RO :GET ARI1 BASE ADRS 

MOV #ARCSRR} “GET PTR ADRS 
1$: MOY RO, (Rii+ ;SET UP REG ADRS PTRS 

aoo #2_R0 “BUMP REG ADRS 
AMP sTEMPO,R1 -ALL SET UP? 
BNE ! -8R IF NOT 
MOV #3¢,Q8ERRVEC  :SET UP TIMEOUT RETURN ADRS IF ARLI NOT THERE 
CLR JaRCSR ;SEE IF THERE 
MOV 8-1, TYPE -JTYPEs-1 SAYS USE ARIL FOR JOYSTICK CAL 
CLC “CARRY ZERO SAYS ARI! IS THERE 

2s: MOV HERRVEC#2, DNERRVEC | sRESTORE LOC 4 TO FT TO & 
S ; 

38: SEC “CARRY SET SAYS THAT ARIL IS NOT ADRS ASSIGNED 
BR 2g -GO EXIT 

Sy REREREREESFERERAASASLASA AA EES SRE LFLHSEESARARARALAARHLESRERALGAE 
;ROUTINE STARTS NC11 AT SELECTED GAIN 

HEHEHE HEH HHEHHHEHEHHHGHEHEB BEEBE EEHEBEHEHHEHEE HEHEHE 
ACSTRT: MOV 81001, aNCCSR § ;SET UP 64%64 MATRIX AND ACC ENABLE 

BIS GAIN. aNCCSR -SET UP GAIN 
815 SBITI.aNCCSR  :SET GO BIT 
RTS pC : RETURN 

5 SERRE E REAR E ELA EEE LSERELAAE LA AERARAESEELERERE RELA SEER ESSE AEE SS 
;ROUTINE STOPS NC11 AND SAVES NC11 STATUS 

1 OHEBEEH HEHEHE GHEE EHE HEHEHE HEHEHE HEHE HEBER 
NASTP: MOV QNCCSR COMSAV ;SAVE THE INTERFACE ACTION 

BIC #3, INCCSR ‘DISABLE NPR'S 
CLR anccsR :ZERO ALL STATUS 
RTS PC * RETURN 

$f PERERA RARAL EERE REAR ARE LESSEE SERA RAAL EELS RAR RELE RE EARL ER ES 
;ROUTINE STOPS NC11, SAVES STATLS AND CLEARS MATRIX CORE AREA 

EEE HE HEHEHE GEG HHE HEHEHE HEHEHE HBEB HEE 
AtstP1: JSR = PC ,NCSTP ;G0 STOP NC11 AND SAVE STATUS 

MOV = #CLZ, ONCSFUN §=s ; ZERO _Z_REG COUNT 
MCV = #MATRIX,RO GET SET TO ZERO CORE MATRIX AREA 

is: CLR (RO}+ te LOC 
CMP RO, #MATRIX+49000 sALL DONE? 
BNE 1S ;BR_IF MORE 
RTS PC RETURN 

$s  RELSLSEAES HEALS SAEAELSRERSRSESAAA SEAL SSRALSERELERSER RELA LTRS 

“ROUTINE WILL ERASE DISPLAY (VSVOL OR VTO1) 
© RERERERSSEEE* SEE EREREEREERAEEERELEEREEERLEERESRRERERERRAERRER? 

ERASE: TST DTYPE =WHAT DISPLAY? 
PL 2s ; :BR IF VSVO1 
MOV #16, 3VTCSn "ERASE DISPLAY 
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00207 

042777 

10577 
109375 
042790 
042701 
010077 
010177 
090207 

005777 

000207 

012790 

001246 
900092 
COLe46 

0C1eS0 

001009 
173406 

001009 
002035 

000400 
173356 
900400 
173342 

173349 
000493 

172332 

174900 
174900 
173316 
173314 

173262 

cOle46 
O01le46 
016000 

000100 

901250 

1734le 

173360 

173346 

173326 

FOS 
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CLR TEMPO -SET UP VTO1 ERASE WAZT LOOPS 
MOV 82, TEMP) ‘DO LOOP 2 TIMES 

1$: DEC TEMPO :COUNT AWAY 
BNE 1$ TILL 9 
DEC TEMP -2ND LOOP DONE? 
BNE 1g -BR IF NOT 
R 4§ “ALL DONE - RETURN ; 

2s: BIS #1000, 3VTVCSR  ;ERASE DISPLAY (CLR BIT MAP) 
38: TSTB = aVTVCSR "LOOK FOR READY 

BPL 3$ “WAIT FOR I T 
BIC 1000.aVTVCSR  ;TURN OFF ERASE DISPLAY 

ug ne Be035, aVTVCRG 3 CLR CHAR BUFFER & DISABLE CUFSOR 

Sy RERREREAREERERERAE RE SAEAEKASEEAAERARALAERAALKSEARA SEES SA SAAS SSS 

*ROUTINE WILL LOAD BIT MAP (VSVO1) 
-RQ CONTAINS BIT MAP ADRS AND RI THF BIT MAP DATA 

© RERRKEREKESARREKSSRSHSLASSSRSSEBRES SAESESLEREREREREPERARABSAS 

bispy: sic #400,aVTVCSR —- s STOP. DISPLAY 
MOV RO aVTVMAP ‘LOAD BIT MAP ADRS 

DCONT: BIC #400, 3VTVCSR : AGAIN IF ENTERING HERE 
18: TSTB 0s a TVCSR READY? 

BPL 1$ “WATT THEN 
MOV Ri, aVTVPX “LOAD BIT MAP 
BIS #400,aVTVCSR § RESUME DISPLAY 
RTS PC RETURN 

5p RES EE ERE E ERLE EER RAAA SSE RARER E LEER RELA AERA E TERE SERRA LE 
sROUTINE WILL DISPLAY A POINT (V701) 

-GHHEBEHEHEHGHHHBEHE BEEBE HEHENEHEHEHE HEE HHE EEE Reb 
fispyi: TSTB aVvTCSR sDISPLAY READY? 

BPL DISPY1 WAIT FOR IT 
BIC #174009,R0 *RID GARBAGE 
BIC 8174000:R1 *RID GARBAGE 
MOV RO, aVTXDAC >SET UP X DAC 
MOV Ri aVTYDAC -SET UP Y DAC 
RTS pC EXIT 

5p RERKEAEAEREREAA HARE ERR RE EARLE SEER ERA RARER ALAA RRA E RARER SEES EE 
;ROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON vSv0l 

OGM HEH EE HEHEEHE HEHE EEE BEEHE EGE HE HEHE IH IOE REE EERE 
bispye: TST OVTVCRG READY? 

BPL DISPYe2 {WAIT IF NOT 
COMB =: TEMPO :X NEEDS TO SE INVERTED 
MOV TEMPO, 2VTVCHP LOAD X $ Y CROSS HAIRS 
BIS #16000, aVTVCRG :ENABLE THE CROSS HAIRS 
RTS pC : RETURN 

5 ERE EERAR EAE E ARERR REALE RARER ER ARERR SEALER ERE REE ER LAERARERE 

sROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN 
“DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS - 
:ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR BRIGHTEST - 
=NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN FOR 
*POSSIBLE DISPLAY ADJUSTMENTS BY THE USER 

os LEEEEESEREEEEEREEEEEESEL REESE RRERRELREREREEERERERED ERERRRRERARR 

COIMGE: MOV #100,R0 :COUNT &4 ROWS 
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013701 
Risch 

012703 
000207 

005777 
100275 
110377 
00020” 

017737 
042737 

o0008e 

012737 
004737 

001340 

post sE 

000001 
CO0100 

000377 

173102 

173974 

173020 
C20200 
000003 

001712 

900015 
006174 

173204 
173176 

001306 
001306 
001306 

001310 

03 
21-SEP-76 

TABLEX,R1 

41 20- Bs MOV 
1S: MOV R3, (R1)+ 

DEC Ro 
BNE 1g 
EC RO 
BEQ 2§ 
SUB #1,R3 
MOV 8100, 82 
BR 1$ 

2S: RTS pC 

15:32 PAGE 32 

;GET SELECTED ISOTOPE 

SSHN EL) RERESEAY RIGHESe TNTENSITY V£VEL‘ 100-0) 
:LOAD CORE IMAGE 
;DCNE_ ROW? 
;B8R IF _NOT 
;DONE ROWS? 
;BR IF SO 
;LOWER NEXT CELL VALUE 
;RESET ROW LENGTH COUNTER 
;LOAD THIS ROW IMAGE 
;RETURN FOR DISPLAY 

5p ERRRAR AERA AREAL EERE SEALER REEL REE EERE EER RE ERLE EER EERE ES 
;ROUTINE WILL DO_A CONVERSION AT CHAN & IN *ARCKAN’ 
;EXIT WITH CONVERSION VALUE IN R3 

+ PEEEEEE EERE EERE EE REE EERE EERE ER EER EP EEE ERE EEE ER EERE RERELE 
SRCONV: TST SARBUF 

MOV ARCHAN. JARCSR 
BIS #1. aARCSR 

I$: TSTB = AARCSR 
BPL 1$ 
MOV JARBUF .R3 
SUB #500, R3 
BIT #177400,R3 
BMI 2 
BNE 3$ 
BR 4§ 

23: CLR R3 
BR Ug 

38: MOV 8377,R3 
8: RTS pc 

;CLR_ DONE FLAG 
sD CHAN & UNIPOLAR BITS 
sSTART A/D 
sLOOK FOR DONE 
sWAIT FOR IT 
sGET VALUE 
sOFFSET VALUE 
sSEE IF OUT OF RANGE 
>BR IF TOO SMALL 
:BR IF TO LARGE 
sNORMAL EXIT 
sLIMIT TO 0 
°GO EXIT 
sLIMIT TO 377 
EXIT 

5 5 RHEE EER SLSR ALAA ERAS ALES RRA ERE A AEE ERE REEL ERLE SN LER ARES EELS 
;ROUTINE WILL DISPLAY A CHARACTER (VSVO1) 

+ LEERRRERERE EEE EE ELE EERE SERENA EER EERE REAR EEE EER EKER ER ERR REESE 
bdHAR: TST JVTVCRG 

BPL DCHAR 
MOVB RS, aVTVCRG 
RTS PC 

s READY? 
"WAIT FOR IT 
SLOAD CHAR 
LEXIT 

Ss SEERA AA ERE RKREA ELE REA AE KELE LEER RESALE AREEEEAREREA KL AAA ELAS 
*KEYBOARD INTERRUPT SERVICE ROUTINE 
2 RHRERELELEA SELLE RASA EASA AARAESERAARARAASSRERRARSA RARE AARTHSS 

KBINT: MOV d$TKB, KBUFF 
BIC #200, KBUFF 
CMP #3, KBUFF 
BNE 1$ 
IMP LISEN 

1S: RTI 

;READ KEY BOARD 
;RIO PARITY 
;CNTRL ‘C°? 
;BR IF NOT 
;ABORT WHATEVER $ LOOK FOR NEXT COMMAND 

REA ERRLEREARERESSERELERA AREER ALER EER ELE EAES EER RAEE RARE ELAR ERE 
“ROUTINE TYPES 'CR’ AND ‘LF’ OR CHAR IN TTYOUT 
© = PLSKEELAS ELAR ALERARKARAERRE SEAS SAAS SE RERERAAAERESRESRERRESRERS 

tYPCR: MOV #15, TTYOUT 
JSR PC, TYPO 

;SET UP FOR A ’CR* 
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006166 012737 o00012 001310 
OOg174 105777 12780 
00200 100375 
056202 913777 
906210 000297 

001310 lrer42 

006212 411308 
177707 

177779 

005676 
006244 000207 

017805 d0CG09 
00003¢ 

09i2S4 

906106 

000015 

co0000 

oo00le 

000060 

001304 
090034 
006462 

001326 

001330 

006460 

006430 

MACY11 27(732) 

TYPO: 

HO3 
21-SEP-76 15:32 PAGE 33 

;SET_UP FOR L MOV #12, TTYOUT 
7STB aStPs “WAIT FOR i CHARACTER 
BPL TYPO 

;SEND IT OUT MOV TTYOUT, JSTPB 
RTS PC 

GBB EEE EEE EEE 6 
det IS A SUBROUTINE TQ GET AN X,Y COCRDINATE FROM THE 
: CODED LEVEL MATRIX. DISPLAY IT ONC EXIT 
[SH HHB HBA EHH HEHEHE HSH EE EEE ES EEE EE eo 

an MOVE (RS) Re ;MOVE A BYTE OF X AND Y 
BIC #177707,R2 “MASK ALL BUT Xx 
ASR Re "ABS VALUE IS 44x 
ADD Re, RO “ADD TO CORNER VAL UE 

:MOV SAME BYTE AND POKE PCINTER 
MASK ALL BUT Y 

MOVB (RS)+,Re 
BIC #177770,Re 
ADD Re,R1 sYABS Y INC IS 3 
ASL Re’ :S0 DO Y=Y#3 
ADD Re,R1 ADD TO CORNER VALLE 
JSR PC ,DISPY1 GO DISPLAY POINT 
RTS RETURN TO MAIN 

HEHEHE BEEEE HEHEHE EE EE ee 
: tus SUBROUTINE IS CALLED WITH THE_ADDRESS OF A 
sMESSAGE T°BLE FOLLOWING THE CALL. THE MESSAGE 
TABLE CONTAINS A LIST OF POINTERS TO PHRASES. 
EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TABLE 
iS TERMINATED WITH A O. 

5 RRA A REALE AEE REEL ERE ERE ERE EER MEE EEE EE EEE EEL EEE EERE EE 

VTURIT: 

VTPL: 

VTWL: 

DVTOl: 

1$: 

VTEXCP: 

Mov a(SP) RS GET RODRESS_ OF MESSAGE IN RS 
2, (SP) “ADJUST RETU 

tea *LOOK FOR TERG AS TERMINATOR 
BEG VTRDON :BR IF MSG DONE 
MOV. (RS)+,R4 “ADDRESS OF PHRASE TO R 
MOVB (R4)4+.R9 “THIS IS LETTER TO BE RISPLAYED 
BMI VTPL :200 IS THE TERMINATOR 
TST DTYPE “WHAT DISPLAY” 
BNE DVTO1 -BR IF VTO1 
JSR PC DCHAR *GO DISPLAY CHAR VSVOl! 
BR VTWL -GO LOOK AT NEXT CHAR 
CMP #15,R3 *CR? 
BNE 1$ *BR IF NOT 
MOV #0, BASX “RESET MARGIN 
BR VTWL 500, GET NEXT CHAR 
CMP #12,R3 
BNE VTEXCP BR IF NOT 
SUB #60, BASY -GO TO NEXT LINE 
BR VTWl *GO GET NEXT CHAR 
MOVB R3,KBDBUF : THERE ARE A FEW CHARACTERS 
MOV #34 TEMCHR THAT REQUIRE CONVERSION 
JSR PC, BRAN “BEFORE DISPLAY. 
VIEXCT-1 
CH74 sCHARCTER IS < 
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006362 

005374 
006377 

006402 
906410 
O06416 
006422 
006430 
006434 
S06440 
006442 
OOS444 
Q064S0 
CO&4S4 
006456 
006460 

OG&462 

0065¢6 
906530 

006532 
006540 
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06422 

009207 
000000 

017637 
062716 

009009 

013737 
C13737 

075 Ove 
077 000 

090004 906460 
O000007 006460 
006469 
00000e 006460 
O064E0 
177700 

OlebSe 
006532 

000009 006530 
009002 
006530 
ooo0e4 

001394 000914 

000090 

O06EE0 006662 
006664 O05666 

MACYIL 271732) 21-SEP-76 15:32 PAGE 34 

CH’S ;= 
CH72 es 
CH? +) 
CH?77 ;? 
BR VTNOSP “CHARACTER IS OK AS IS 

VTEXCT: .BYTE 74.75.72, 76,77.0 

EVEN 
CH77: ADD #4, TEMCHR sCONVERT OCTAL TO 42 
CH76: ADD #7, TEMCHR “CONVERT TO 46 
CH7e: INC TEMCHR ‘CONVERT TO 37 
CH75: ADD se, TEMCHR -CONVERT TO 36 
CH74: MOV TEMCHR RQ >R3 NOW CONTAINS PROPER VALUE 
VTNOSP: BIC #177700,R3 “CLEAR GARBAGE 

ASL R3 “MULTIPLY & BIT OCTAL BY 4 
ASL R3 -TO FIND RELATIVE POSITION IN TABLE 
ADD #TABLE-4,R3 -THIS IS ABSOLUTE POSITION 
JSR PC, TIXDIS *DRAW CHARACTER 
BR VTWL :AND CONSIDER NEXT 

VTWDON: RTS PC 
TEMCHR: O :SPECIAL CHARS ARE BUILT HERE 

Hin KRSAAKRA ALLEL AAR ELARSAERAERER AA RE SALE SEA ERLE SE SLA SESE RERE KER EE ES 

‘THIS ROUTINE COMPARES THE CHARACTER IN KBDBUF (BYTE) 
*AGAINST A LIST POINTED TO BY CONTENTS41 OF CALL+2. 
tIF A MATCH IS FOUND, CONTROL IS TRANSFERED TO ADDRESS 
“CONTAINED IN CALL +e+2N WHERE N IS THE NUMBER OF 
-THE ENTRY IN THE MATCH TABLE THAT MATCHED. 
-IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCATION FOLLOWING 
‘THE LAST TRANSFER ADDRESS. 
:A ZERO IS THE MATCH TABLE TERMINATOR. 
;THE N AND C BITS ARE CLEARED ON EXIT 
Hidlsbiieitslbitttidtdithitbittisti iter ores eee ete sete eter ttt l ey 
BRAN: MOV (SP). MACHER sGET ADDRESS OF MATCH LIST 
BRANL: ADD #2. (SP) “ADJUST RETURN POINTER 

INC MACHER “MOVE MATCH POINTER 
TSTB MACHER -A ZERO INDICATES END OF LIST 
BEQ NOMACH 
CMPB_KBDBUF , JMACHER 
BNE BRANL ;NO MATCH. TRY AGAIN 
MOV J(SP), (SP) *PUT TRANSFER ADDRESS ON STACK 

NOMACH: cLC “CLEAR CARRY BIT 
sANO N BIT 

RTS PC sRETURN APPROPRIATELY 
MACHER: 0 

5 SE SE SSE Se 33 33 3 903 9 J SS 0 0 a 
: THIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS 
; THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS 
;CONSTANTS SETUP BY THE CALLING PROGRAMS. 
3R3 POINTS TO THE MATRIX CODE WORDS 
5p RRR EERE EE LEER ERE E ER AA EEE ER EERE EE EER ERE REESE EE 

TIXDIS: MOV SHFTK, SHFTCT -SET SHIFT COUNT FOR DECODER 
“40V ROWK, ROW :SETUP THE NUMBER OF ROWS 
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006546 

CO&570 
C9567e2 

006674 
006676 
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013737 

ooocec 

007105 
0 

006674 
000207 

006670 00667? 

001326 
001339 

00S676 
006662 

001332 
006666 

005664 
001332 
006672 

001326 

001332 
001326 

006$65 

006726 
006722 

006246 

GAMMA 11 EXERCISER MACY1I 

TIXL: 

TIXBNO: 

TIXWOK: 

TIXDON: 

71732) 

MOV COLK.COL 
MOV (R3)+, Re 
MOV BASX,R9 
MOV BASY,R1 

Re 
BCC TIXBNO 

Q TIXDON 
MOV BASX, RO 
BR TIXL 
ADD INCXY.RO 
MOV RC. BASX 
RTS PC 

21-SEP-76 15:32 PAGE 35 

;AND THE NUMBER OF COLUMNS 
:GET THE WORD TO BE DECODED 
RO WILL CONTAIN THE X COCRD. 
:R1 NOW CONTAINS THE Y COORSINATE 
CHECK CODE WORD FOR SIT 
IF CARRY BIT CLEAR NO POINT TO DISPLAY 
GO DISPLAY POINT 
‘COUNT INFO BITS IN WORD 
;CODE WORD OK IF NON ZERO RESULT 
GET NEW CODE WORD 
REFERENCE NEXT POINT 
:DONT_GO PAST END OF ROW 
NON ZERO OK 
“RESET 
:MOV Y_ UP A ROW 
WHEN COL=0 WE ARE DONE 

;RESET X TO LEFT HAND EDGE 

;MAKE A SPACE BETWEEN LETTERS 
AND RESET BASX TO NEW VALLE 

UHHH EHH EEE EEE EEE 
{THIS ROUTINE CALLS ’ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE 
PRECISION OCTAL NUMBER TO ASCII CECIMAL AND THEN WRITES IT TO SCREEN 
GUE BEEBE EHH HEHEHE HEHEHE HEE 

bf ANK: 

AWRIT: 
OTTY: 

ROUMIY 

CLR OUMMYe 
JSR PC,ASCZSP 
bury 1" 

JSR PC, VTWRIT 
BLANK 
RTS PC 

» JE EEE EE TET EEA 
HHTS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE 
:TO_AN ASCII DECIMAL NUMBER. 
“THE CALL 15 JSR PC,ASCIZ 
jWITH THE ADDRESS Of THE LOW ORDER OCTAL WORD IN 

IN C 

CALL +2 
: AND Patt ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED 

: THE HIGH. ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING 
THE LOW ORDER WORD. 
THE SUBROUTINE SHOULD BE CALLED BY 
ISR PC, ASCZSP 
:T0 SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE 
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oCo000 
000090 

006724 
006726 
006730 

006730 
000000 
099002 

000012 007079 
oOr0re 
000200 
orcdle 

707120 

030060 

007070 
0970ee 

907024 

0013ee 

005737 
091410 
005037 
124527 
001775 
10S72S 
100001 
005205 
017600 
062716 
114520 
100376 
900207 
oooco00 
907105 
907120 

006730 

906730 
000060 

ooo000 
000002 

007105 
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sANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT 
;WILL ALWAYS BE 11 BYTES. 
PETS tla aalaeheeeeeeeeeeielbbllaaahisebeleieibeebbahiaede 

DUMMY2: O 
ZESUP: 0 
ASCZSP: INC ZESUP 
ASCIZ: MOV a(SP) RI 

5 ZERO SUPPRESS FLAG 
;SET FLAG 
GET LOW ORDER ADDRESS 

QDD #2, (SP) “ADJUST POINT 
MOV (R1)4+,R3 GET LOW ORDER 
MOV (R1),Re :GET HIGH ORDER 

10 POSSIBLE DIGITS 
ADDRESS OF DIGITS 
:CHGEN TERMINATOR 

MOV #10..DIVCNT 
MOV #ASCRES, RS 
MOVB #200, (RS)+ 

ASCLP: MOV #10..R4 -DIVISOR 
MOV 25,-{SP) :SAVE RS DURING DIVISION 
JSR PC’ DIVIDE “DIVIDE BY 10 
MOV (SP)+.RS ‘RESTORE RS 
ADD #60,R2 *MAKE IT ASCII 
MOVE. Re, (RS)+ >PUT IT IN THE ASCII STRING 

MOV RO. Re -PUT ANSWER IN DIVIDEND SLOT 
DEC DIVCNT 

: NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER 
TST ZESUP “SUPPRESS ZEROES? 
BEQ MOVALL -NO MOVE ALL 
CLR ZESUP -INIT THE SWITCH 

SKZE:  CMPB -(RS), #60 -LOOK FOR ZEROES 
BEQ SKZE “AND PASS BY THEM 
TSTB (RS)+ : BACK-UP 
BPL MOVALL AT LEAST ONE ZERO 
INC RS -POINT TO FIRST NUMBER 

MOVALL: MOV a(SP),RO :ADDRESS OF RESULTS 
ADD #2. (SP) “ADJUST RETURN 

MOVAL: MOVB -(RS),(RO)+ 
BPL MOVAL :200 BYTE IS TERMINATOR 
RTS PC 

DIVCNT: O 
ASCRES: .=.+11. 
ADUMMY: j=.4!1. 

“EVEN 

o AES RELE KLARA REL ERE L LE RAKES REL EKER L ARAL ERE ERERA ELE RELA RERAAES 
‘THIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER 
FOUND IN Re (HI) AND R3 (LO) BY THE POSITIVE NUMBER IN 
sR4. THE ANSWER IS PLACED IN RO (HI) AND RI (LO). 
THE ROUTINE LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS 
-SO THAT FIRST BIT IS IN BIT 14 OF RY. THE SHIFT COUNT IS THEN 
: ADDED TO 16. AND THE DIVISION IS STARTED BY COMPARING THE 
;DIV:SOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND. 
:IF COMPARISON SHOWS DIVISOR SMALLER, A SUBTRACTION IS DONE 
BETWEEN DIVSOR AND HI ORDER DIVIDEND AND THE ANSWER IS INCREMENTED. 
:REGUARDLESS OF COMPARISON RESULT, BOTH THE ANSWER AND 
THE DIVIDEND ARE MULTIPLIED BY 2. 
THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICATED BY 



O3 
MAINDEC-11-D2NCB-C SAMMA 11 EXERCISER MACYLIL 271732) 21-SEP-76 15:32 PAGE 37 
DZNCB. Pll PROGRAM SUSROUTINES 

1768 : SHIFTCOUNT. 
1769 *RER3 /” RY=RORI 
Wwe o  REEEKEERA EK KLAK ERLE RE LER AAAS ERASE LESSEE KELLER EL RSE RSE LE LESS 

1771 007120 905005 BIVIDE: CLR RS sINIT SHIFT COUNT 
1772 O671e2 005090 €CR RO 
1°73 007124 GSO) CLR RI :7ERG THE ANSWER 
1774 gOr126 005205 DIvJUS: INC RS *THIS IS THE SHIFT CCUNT 
1775 007130 006304 ASL RY *DIVSOR X 2 
1775 097132 100375 BPL DIVJUS -GO UNTIL BIT 1S SETS 
1777 «907134 906004 ROR RY “MOV IT BACK ONE 
1778 007136 O10S37 o07206 MOV RS, RMJUST “SAVE SIFT COUNT FOR REMAN. JUST 
1779 007142 362705 o00020 ADD #16.,R5 :SIMULATE 16 BIT SHIFT 
1780 007146 006301 DIVLOO: ASL RI “ANSWER X 2 
1781 007150 006100 ROL R 
1782 607152 o20204 CMP Re. RY sCOMPARE DIVISOR AND DIVIDEND 
1733 o07154 100492 BMI NOSUB ‘IF DIVSOR LARGER NO SUBTRCTION 
1784 OO71S6 160402 SUB R4,Re 
178S 007160 O0Se0! INC RJ ;NOTE SUBTRACTION IN ANSWER 
1786 007162 006303 NOSUB: ASL RQ “MAKE DIVIDEND LARGER 
1787 007164 006102 ROL @2 BY 2 
1788 007166 005305 DEC AS "00 ALL THIS SHIFCNT TIMES 
1789 007176 OO1366 BNE DIVLOO 
1790 907172 O00e41 LC 
1781 O97174 o069Ce RLIL: ROR Re sNOW RIGHT JUSTIFY THE REMAINDER 
1792 907176 005337 907206 DEC RMJUST 
17983 907202 001374 BNE RLJL 
1794 cO7204 900207 RTS PC 
1735 097206 90cdoc RMJUST: O 

1797 33 KEELE LHKAAS KHALAF LE LE RHEL KEKE LALA AE LRE ASAE SERS ES ASSESSES 
1798 ‘THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES 
1733 S  SERRKGLEL LEAR AEK THERESE E REESE RE LESS ELERE LES EKA AALS SER ER ESE SLE 
1800 007210 o10046 XYAVE: MOV RO,-(SP) -SAVE RO 
1891 OG72le 013700 o012%6 MOV TEMPO, RO -GET X LY 
1802 007216 013702 007436 MOV XYBUF®, Re ;GET CURRENT BUFFER POINTER 
1803 907222 010022 MOV RO, (R23+ “SAVE NEW X-Y VALUE 
1804 007224 O20e27 007426 CMP Re) &XYBUFE -END OF BUFFER? 
180S 007230 103402 BLO 1$ = NO _ 
1806 007232 O1e702 007336 MOV #XYBUF , Re -YES, GO BACK TC BEGINING OF SUFFER 
1807 007236 010237 007436 1S: MOV Re, XYBUFS :SAVE NEW BUFFER POINTER 
1808 007242 O1e702 007336 MOV #XYBUF , R2 -CALC AVE x 
1809 007246 004737 007300 JSR PC, 10% 
1810 007252 110046 MOVB RO,-(SP) :SAVE IT 
1811 007254 012702 007337 MOV sXYBUF+1,R2 :CALC AVE Y 
1812 907260 604737 007300 JSR PC, 10$ :G0 DO IT 
1813 007264 000300 SWAB sé :GET X-Y IN RO 
1814 007266 152600 BISB  . SP)+,R0 :GET SAVED xX 
1815 007270 O10037 ooL246 MOV RO. TEMPO -PUT IN TEMPO 
18i6 007274 O12600 MOV (SP)+,RO “RESTORE RO 
1817 007276 000207 RTS pC “EXIT WITH AVE X-Y IN TEMPO 

1819 007300 ooso00 10$: CLR RO :ZERO SUM 
1820 007302 ooso0s 118: CLR RS :D0 A MOVB TO A REG (UNSIGNED) 
1821 007304 152205 BISB = (Re) +, R5 
1822 007306 O60500 ADD RS5,RO ;ADD IT IN 
1823 907310 cos2de INC R *SKIP OTHER VALUE 
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1824 007312 020227 007436 CMP RB. BXYBUFE ;END OF BUFFER? 
1825 007316 103771 BLO Lis NO 
1826 007320 006300 ASL SDIVIDE BY 32. 
1827 07322 906300 pet ORD 
1828 O075e4 006390 ASL PO 
1823 007326 000300 SWAB RO 
1930 007330 042700 177400 SIC —-#177460,RO ;CLR HI BYTE 
1831 007334 dade07 RTS = PC 
1833 007336 XYBUF : 
1834 007336 000000 
1835 007340 900000 

1847 0907370 o009C0 
1848 007372 000000 
1849 907374 000000 
1850 007376 900000 
1851 007400 9000CC 
1852 09740e 900000 
1853 907404 9000000 
1854 007406 000000 
1855 007410 000000 
1856 007412 d00000 
18$7 067414 900000 
1858 007416 000000 
1859 007420 9000000 
1860 00742e od00000 
1861 007424 000000 
1862 O97426 O00000 
1863 007430 9000000 
1864 607432 000000 
1865 007434 d00000 D

O
Q
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O
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O
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O
K
O
O
0
H
0
0
0
O
 

1866 007436 XYBUFE=. 
1867 007436 007336 XYSUFP: XYBUF 

1869 © KLE KERKAEREL ARLHS LEE RAKSHEFREKERHASEERELEASSEERSREKRESLAEREKERRE 

1870 ‘&BTTL TTY INPUT ROUTINE 

1872 | KEEKELEEKRE LALA RHEE RELEASE SHELA ERLE RE LHERELE SRSA REE RARER ERERE 

1873 ‘ENABL LSB 

1875 5 ERK RK REEF RRR RF EERE KEKE LEH EERE REAR RRR RE RE RE REE ARERR ARR ERED 

1876 : $SOF TWARE SWITCH REGISTER CHANGE ROUTINE. 
1877 #ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL 
1878 ‘SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL 
1879 WHEN OPERATING IN TTY FLAG MODE. 



MRINDEC-11-DoNCB-C 
DONCB.PILIL 

2B 
2
 

0s
 

0 
be
 

ba
n 

ba
n 

bm
n 

ee
e 

Bs
 

Pa
t 

hm
e 

bt
 

es
 

Wa
lw

el
we

lv
al

ve
rv

si
vc

lv
er

vc
rv

er
ve

rv
er

ve
rv

e)
 

T
O
T
O
 

PU
 
b
b
 
b
b
 

a
e
 

e
e
 

M
r
 
O
W
O
N
M
U
T
E
C
 
L
I
N
O
 

097440 

00750e 

007594 
007510 

007536 

OG7S46 
007544 

007550 
007554 
007SS6 
007562 
007566 

007570 
007574 
007576 
007602 
007604 
00761 
007616 

207732 
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022737 
00 74 
105777 
100071 
117746 
042716 
O2e7eb 
o001C=2 
le3v=7 
001456 

104400 
104400 
013746 
104401 
104400 
OOSO46 
OOSO46 
10$777 
100375 

117746 
042716 

021627 
001005 
104400 
062706 
000757 

O2lber 
00102e 

COS26E 

000176 O01140 S$CKSWR: CMP 
BNE 

171470 STB 
BPL 

171464 MOVE 
177600 BIC 
go0007 CMP 

BNE 
001134 9coo01 CMPB 

BEQ 
010312 TYPE 
010317 SGTSWR: TYPE 
000176 MOV 

TYPO 
010336 TYPE 

198: CLR 
CLR 

171406 7$ TST8 
BPL 

171402 Move 
177606 BIC 

coo02s 9: CMP 
BNE 

010305 TYPE 
ooo006 208: ADD 

BR 

oo0015 10$: CMP 
BNE 

oo0004 TST 
BEQ 

po0002 171326 MOV 
oo0006 118: ADD 
001161 148: TYPE 
001135 oocoo CHE 
000100 171304 MOV 

158: RTT 
o10512 168: JSR 
oco0b0 CHP 

BLT 
o00067 CHP 

BGT 
oeo0¢0 BIC 
oocooe TST 

BEQ 
ASL 
ASL 
ASL 

ooco0e 178: INC 

NO3 
21-SEP-76 

#SWREG, SWR 

SStKS 
15$ 
a$TKB,-(SP) 
#tC177, (SP) 
#7, (SP3+ 
1S 
SAUTOB, #1 
15$ 

eSCNTLG 
SMSWR 

SWREG, -(SP) 

JSTKB,-(SP) 
#10177, (EP) 

(SP), #25 
10$ 

15 
#100, JETKS 

PC, $TYPEC 
(SP), #60 
183 
(SP), #67 
183 
#60, (SP)+ 
2cSP) 
17 

15:32 PAGE 39 

::IS THE SOFT-SWR SELECTED? 
;sBRANCH IF _NO 
*:CHAR THERE? 
*: IF NO, DON’T WAIT AROUND 
:;SAVE THE CHAR 
>:STRIP-OFF THE ASCII 
*:1S$ IT A CONTROL G? 
*:NO, RETURN TO USER 
ARE WE RUNNING IN AUTO-MODE? 
;;BRANCH IF YES 

;:ECHO THE CONTROL-G (?tG) 
3; TYPE CURRENT CONTENTS 
;;SAVE SWREG FOR TYPEOUT . 
;;GO TYPE--OCTAL ASCIICALL DIGITS) 
;;PROMPT FOR NEW SWR 
*; CLEAR COUNTER 
;:THE NEW SWR 
:;CHAR THERE? 
;;IF NOT TRY AGAIN 

;;PICK UP CHAR 
::MAKE IT 7-BIT ASCII 

-:IS IT A CONTROL-U? 
BRANCH IF NOT 
YES, ECHO CONTROL-U (tU) 
*: IGNORE PREVIOUS INPUT 
::LET’S TRY IT AGAIN 

:IS IT A <CR>? 
;;BRANCH IF_NO 
>:YES, IS IT THE FIRST CHAR? 
:;BRANCH IF YES 
;;SAVE NEW SWR 
;;CLEAR UP STACK 
ss;ECHO <CR> AND <LF> 
+:RE-ENABLE TTY KBD INTERRUPTS? 
;;BRANCH IF NOT 
+ :RE-ENABLE TTY KBD INTERRUPTS 
; ;RETURN 
;;ECHO CHAR 
+:CHAR < 0? 
:;BRANCH IF YES 
::CHAR > 7? 
;;BRANCH IF YES 
;:STRIP-OFF ASCIT 
;3;IS THIS THE FIRST CHAR 
;:BRANCH IF YES 
::NO, SHIFT PRESENT 
:; CHAR OVER TO MAKE 
:: ROOM FOR NEW ONE. 
::KEEP COUNT OF CHAR 
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ace Oe MOO 6s BO Am 8 mmeaenem 0 oo. maaeara eeMGitrone am ayn me arm me 7 uN Aare "3A 

CINCS. PL TTY INCUT ROUTINE 

1938 eens. JS6E16 ares * 8iS -2:SP), 1 SP) ;3SET IN NEW CHAR 
193° OCTTl2 =OC0To.: 7 BR 7$ ssukT THE NEXT ONE 
1838 T7214 «Los4OD OO 1Ec 18§: TYPE §aLes si TYPE 2<CR>‘LF> 
1339) Oeh72O (8a 20 BR 20$ ssSIMULATE CONTROL<-U 
39420 -OSABL LSB 
race 
a3te 
L383 §  RHFSEESESESSHSESERESEESSSESSESESSSSSELGESESESSESSESEDS SESE SESS ES 

tang se THIS ROCTINE WILL INPUT & SINGLE CHARACTER FROM THE TTY 
Pe ia) SPRL: . 
i 3% ROHR ss INPUT A SINGLE CHARACTER FROM THE “Tr 
oe 3% RETURN MERE s: CHARACTER IS ON THE STACé. 

+28 Hd ssWITH PARITY BIT STMIPPED 3FF 
ed be ° 

23s 
oSsl Oorree O84 SROCHR: MOV SP =: SP° 3;PUSH DOWN THE PC 
.%z wees Ci1gbe6 SOSOo4 aie eseer MOV 4(5P$,2.5F) ssSAVE THE PS ~ 
232 Jor LSrr. iP lec’ 28: TS’ agTKs 3;WAIT FOR 
i358 = =Oevr" 1003S BPL 1 3A CHARACTER 
-955 SOre4O 11786 ivle Hone4 MOV OSTKE,Y. SP) ssRERO THE TTY ; 
23s6 OCT7HR OMETEER OT TED we ll4 BIC are?) 4°SP>  3:GET RIO OF JUNK IF ANY 
195°) Otrrs4 7 geceoy oo0te3 CMP 4.5P). a2 2:18 IT A CONTROL-S? 
38 OCrrée 06.31 ane 3$ ; : BRANCH off NO 
2959 «357764 61057. 1712154 es: STs asTKs ::WAIT FOR A CHARRC "ER 
2362 «SO77TO 86100375 BPL es ; 3:LOOP UNTIL ITS THERE 
196: O0777e has i teal ee MOV38 ry TB, =. SP) °3GEY CHARACTER 
i322 «(007776 eri& 177 Sic etC1?7?, (SP> osMAKE IY 7-BIT ASCS2 
2363 C!9002e Oeebe7? 00052! CMP (SP i+, 821 3:18 IT A CONTROL-9” 
1964 535006 901366 BNE 2g :1F NCT CISCARD IT 
2365 919019 000759 BR 1§ s3:YES, RESUME 
s38E CloSie Oebbe7 OOCcO4Y Of0!140 3§: CMP 4(SP>), 8140 3315 tT UPPER CASE? 
2387 910022 002407 BLT 4g ::BRANCH IF YES 
1968 Cid@ee Oeb662e7 000004 000175 CMP 4(5P) e175 2:15 IT A SPECIAL CHAR? 
$369 ¢:oC30 993093 BGT 4§ *:BRANCH IF YES 
2375 «#91032 d4e76B acoo4s ocooty BIC 940.4. SP) ¢;MAKE IT UPPER CASE 
157} 615259 oo0eee 4§: RTI °:GC BACK TO USER 
1972 5 KREEERERERRERELELES EEL ECAPLERSRESARELERAARREAE SARE ERESESSEER ESE 
1303 s HTHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
oe 3# : 

1975 ; ROLIN >: INPUT A STRING FROM THE TTY 
3376 + RETURN HERE s :ADCRESS OF FIRST CHARACTER WILL SE ON THE SACK 

ieee ;# >; TERMINATOR WILL SE A SYTE OF ALL C°S 

1879 019042 910346 SROLIN: MOV R3,-( SP) :: SAVE R3 
1980 510944 905046 CLR -(§P) ;:CLEAR THE RUBOUT KEY 
23@1 O1004%6 Q12703 010276 1§: MOV aSTTYIN,R3 ::GET ARODRESS 
2382 9100Se O22703 O163c5 es: CMP aSTTYIN+7,R3 :;BUPFER FULL? 
i963 O1COS6 101456 BLOS 4$ °;BR IF YES 
1984 Q19069 104406 ROCHR ::GO READ ONE CHARACTER FROM THE TTY 
13€S O:006e 112613 MOVB (SP)4, (R3) ::GET CHARACTER 
1986 O10064 122713 090177 10S: CMPB 8177, {R3) -:IS IT A RUBCUT 
1887 019070 901022 BNE S$ ::BR IF NO 
1982 O:907e O0S716 TST (SP) °3IS THIS THE FIRST RLBCLT” 
1989 019074 1097 BNE °:BR IF NO 
339% 915076 1le73a7 308.34 C1d274 MO. #°.,93 >: TYPE AR BACK SLASH 
$992 2:02:94 104499 210274 TYPE ’ 



ceNc8. PL) 

1992 0:51:30 
1333 aipile 

tage Rintas 
1996 919124 
199° Graiay 
1998 O1O198 
2989 «912138 
£053 O:0149 
E691 310142 
esc> 010150 
2053 10154 
23G4 10156 
505 O15ibe 
2597 610179 
2098 91017e 
2009 912176 
2010 015200 
eCil 9190252 
Pc12 020206 
eCl3 O1fele 
20:4 919214 
2018 aiceed 
eclg O1Sz22 
2ci? 332ce26 
zciB 2819232 
eli9 Cice3sé 
e0eS 810249 
es21 fideuy 
522 615269 
eles 010252 
2504 912954 
e255 6:0056 
eceb 010264 
2057 019272 
2028 210274 
029 10575 
C30 OLC276 

2031 9:0305 
203e Slasie 
2533 910317 
2924 910324 
2023S 910330 
e036 910236 
2037 
2028 
2039 
2o49 
204! 
eb4te 
eG43 
ec44 
204s 
eO4E 

MA INCES@11-DINCB=¢ AMM 11 
TTY INPUT ROUTINE 

Qlevls 
0°53 

010242 

reree 

cic] 

O1c2T4 
10274 

200134 
010274 

0009es 

01030 

ocodee 

001161 
C1c276 - 

001169 

Cicer 
Cide74 
CO001S 

Vere. 

001 162 

050004 
010276 

ageRee 

ogee 4 

cose 
O°CrO4 

000012 
090 

OS11e7 

C201e7 

CO4 
NERCISER MACYII 2°.°32) 21-SE®-r& 15:32 PAGE 41 

MOV 8-1, (SP) :iSET THE RUSOUT KEY 
&$: nec Q3 -BACKUP BY ONE 

“Mp Rg. 8ST TYIN STACK EMPTY? 
9 4 BR TF YES 

moVB RD, 8S si SETUP TO TYPEOUT THE CELETED cHae. 
TYPE 3 GO TYFE 
SR 2s 1G0_READ ANCTHER CHER. 

5$: TST we? i RUBOUT, KEY SET? 
SEQ “§ -BR IF N 
MOVB a°\,S$ TYPE a Back SLASH 
TYPE 33 
SLR SP) >:CLEAR THE RUSOUT KEY 

“§ “MPR 825, . R32) S325 CHARACTER A CTRL U? 
SNE 9§ i3BR IF NO 
PE SCNTLE 2: TYPE A CONTROL “UL” 
98 \s -:60 START OVER 

3: CMPB ss g22, (R33 -:15 CHARACTER A “tR™? 
SNE 35 >: BRANCH JF NO 
CLRe =. RD: si CLEAR, THE aSTeRACTER 
TYPE , SCRLF sTYPE @ & * 
TYPE 3TTYIN ; TYPE THE FNP IT EFRING 
BR | :3G0 PICKUP ANOTHER CHACTER 

43: TYPE SSUES “TYPE A 
BR is CLEAR THE BUFFER AND LOOP 

38: HOVE -F3:. 98 ::ECHO THE CHARACTER 

eMPh gS, (R304 i CHECK FOR RETURN 
BNE 2s P IF NOT RETURN 
FLRB 2s - 1.83) HSL EAR RETURN (THE 15) 
TYPE  ,SLF >: TYPE A LINE FEED 
TST SP) :;SLEAN RUBOUT KEY FROM THE STACK 
MCV §P)+,R3 “RESTORE R3 
MOV (SP) =< SP) : ADJUST THE STACK AND PUT ADDRESS OF THE 
MOV 47SP} 3.SP: :s FIRST ASCII CHARACTER ON IT 
mov aSTTYIN, 4.52) “RETY 

9s: .BYTE 0 HSYORaGE FOR ASCII CHAR. TO TYPE 
“BYTE 0 TERMINATOR 

TTYIN: .BLKB 7 i RESERVE 4 yprres FOR TTY INPUT 
CNTLU: .ASCIZ /fU/<1S>< les ;;CONTR 

SCNTLG: .ASCIZ /#G/«15><12> CONTROL “° 
SMSWR: .ASCIZ <15><le>/SWR = 

SMNEW: .ASCIZ /’ NEW = 

EVEN 
= SESSESELESASLASASESELSEASESSRSELSSASSESSSRESRESSRASRERSSASRERSAERSERASRE 

‘QBTTL TYPE ROUTINE 

FERRER AREPELELERESER DEAR ELLE EEERS EERE RE RRE REALE EERE ERSTE 
; #ROUTINE TO_TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A QO BYTE. 
+ #THE RCUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
:#NCTEs: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILER CHARACTER. 
; #NOTES: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
:#NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
Hd 



ES 11-DENCB =< 
DONC B.P TYPE ROU 

2248 
2049 
eoso 

se) 
2053 
ecsy 
ecss 
2255 910342 105737 
ecsr QO1034— 1009002 
2958 910350 9009 
20S9 O:03Se 30040 
2060 010354 910046 
e061 010356 O176C) 
20b2e 010362 112046 
2Ce3 010384 001005 
2064 010365 005’e6 
2068S 910370 012609 
2056 Q10372 O62716 
ect? 910376 009002 
e068 Cl10490 lee7lb 
20639 O1940% 001420 
2070 O10408 lee7ié 
e071 OlC4ie 001906 
2072 019424 9957 
2073 SiO41& 104400 
2oJ™ 010420 001161 
2075 Clo4ee 105037 
2976 219426 o00075S 
eC77? O10430 004737 
2978 Q10434 e372 
e279 910440 001350 
epee Oid442e O1374%6 

ec8e O1O44é 105366 
2083 019452 002772 
2084 010454 004737 
2ces OlO46D 105237 
e086 Ci0464 000770 
2987 
25898 
e089 
20390 OLONBE 112716 
2991 010472 004737 
2392 910476 132737 

2093 010584 001372 
2094 919506 005726 
2039S 910510 oc00724 
e096 01051e 105777 
2237 Q10S1& 100375 
e038 0:0520 1168677 
2099 019526 122766 
2:92 910534 9010C3 
2e!01 10536 105037 
2i02 010542 000406 
2193 O10S44 lee7be 

STINE 

oo11s° 

099002 

0002 

000031 

090200 

C10556 

0105le 
0011S& 

001154 

Coo0g: 

Q105l¢ 
010556 

000040 
G10Sle 
oocte7 

170432 

090002 
000015 

01CSS6 

0000.2 

sana 1] EXERCISER 

010556 

170424 
o0c00e 

0900Ce 

MACYLL 27.732) 21-SEP-76 15:32 PAGE 42 

s: CALL: 
2#1) USING A TRAF INSTRUCTION 

T . MESADR s% YPE 
2 #0R 
st TYPE 
7H MESADR 
3% 

$TYPE: TSTB  §TPFLG 
BPL 1$ 
HALT 
BR 3$ 

1S: MOV RO, -(SP) 
MOV a2tSP).RO 

es: MOVB (RO}4,-(SP. 
BNE 4 
TST (SP 3+ 

£08: MOV (SP '+ RO 
35: ADL #2, .SP) 

RT? 
4§: CMPB WHT, (SP) 

BEQ 8$ 
CMPB saw CRLF,: SP? 
BNE S$ 
TST (SP )+ 
TYPE 
SCRLF 
CLRS § $CHARCNT 
SR 2 

S$: JSR PC S§TYPEC 
63: CMPB Os SF ELL. (SP 3+ 

BNE 2s 
MOV $NULL,-(SP) 

75: CECB =s«AAC SP) 
BLT 6$ 
ISR PC STYPEC 
DECB SCHARCNT 
BR 

sHORIZCNTAL TAB PROCESSOR 

8$: MOVB #’ (SP) 
3S: JSR Pc, STYPEC 

BITB = &7 | SCHARCNT 
BNE 93° 
TST (SP)+ 
BR 2s 

STYPEC: TSTB d§TPS 
BPL STYPEC 
MOVB 2(SP), a$TPB 
CMPB «CR, 2 SP) 
BNE 1$ 
CLRB = $CHARCNT 
BR STYPEX 

13: CMPS LF 2i SP) 

:;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

itis Tere TERMINAL? 

ssHALT HERE IF NO TERMINAL 
; LEAVE 

;:SAVE RO 
;:GET AODRESS OF ASCIZ STRING 
; ;PUSH CHARACTER TO BE TYPED ONTO STACK 
33;B8R IF IT ISN’T THE TERMINATOR 
;31F TERRINATOR POP IT OFF THE STACK 
;;RESTORE R 
+E TURN RETURN PC 

ETURN 
: BRANCH IF <HT 

3;BRANCH IF NOT <CRLF> 

;3FOP_ <CR><LF> EQUIV 
3; TYPE A CR AND LF 

73 CLEAR CHARACTER COUNT 
;GET_NEXT CHARACTER 

1700 TYPE THIS CHARACTER 
31S IT TIME FOR PULLER CHARS.” 

HIF NO GO GET NEXT CHA 
7 3GET 8 OF FILLER dune. "NEEDED 
;AND THE NULL CHAR. 

: DOES A NULL NEED TO BE TYPED? 
;;BR IF No--6 GQ POP THE JLi OFF OF STACK 
33GQ TYPE A NULL 
1300 NOT COUNT AS A COUNT 
g¢ 

; ;REPLACE ree WITH SPACE 
;: TYPE @ SPACE 
i 3 BRANCH IF NOT AT 

TAB STOP 
; POP SPACE OFF STACK 
>:GET_NEXT CHARACTER 
;:WAIT UNTIL PRINTER IS READY 

;;LOAD CHAR TO BE TYPED INTO DATA REG. 
°:TS CHARACTER A CARRIAGE RETURN? 
> :BRANCH IF NO 
37 pes, CLEAR CHRRACTER COUNT 

:1S CHARACTER A LINE FEED? 
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1-DONCB-C__ GAMMA 
TYPE RO 

010SS2 001402 

c Ales Sa 

017646 
116637 

009000 

o0000e 

009001 
O00006 
009035 

011007 

000006 
011006 
011005 
00C3!e 

11 EXERCISER 
UTINE 

011005 

04 
MACYL1 27(732) 21-SEP-76 15:32 PAGE 43 

Bee STYPEX j BRANCH IF YES. 

geyagen HRD ‘ + RBRACTER KOON oF CRacE 

$3 THEFARSARAERSESEAEERESSSREARSERESSAASSES RSE RESAASLALSEELSSLED SASF SS 

*SBTTL SINARY TO OCTAL (ASCII) AND TYPE 

5 RERRERER ERE EERE EERE ELE EE EEE EEE EEE EEE EE EEERESERESESAPLALER SEES 
;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A e-DIGIT 
2#0C7AL (ASCII) NUMBER _AND TYPE IT. 
;®STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER CF DIGITS TCO TYPE 
s*CALL: 

MOV NUM, -(SP) ::NUMBER TO BE TYPED 
+ % TYP :;CALL FOR TYPEOUT 
7% -BYTE ON 3;Nel TO & FOR NUMBER OF DIGITS TO TYPE 
:# -BYTE M s3sM=1 OR O 
7# :;1=TYPE LEADING ZEROS 
i? ;:;Q=SUPPRESS LEADING ZEROS 

7#STYPOS OR STYPOC 
* :*CALL: 

.* MOV NUM, -(SP) s:NUMBER TO BE TYPED 
i TYPON “:CALL FOR TYPEOUT 

: #$7YPOC---ENTER WERE FOR TYPEOUT OF A 16 BIT NUMBER 
:* : 
* # MOV NUM, -(SP) »;NUMBER TO BE TYPED 
te TYPCC *:CALL FOR TYPEOUT 

$TYPOS: MOV a(SP) ,-<SP) ::PICKUP THE MODE 
MOVE 1(5P),$OFILL ;;LOAD ZERO FILL SWITCH 
MOVB  (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE 
ADD #2, (59) >sADJUST RETURN ADDRESS 
BR STYPON 

STYPOC: MOVB  #1,$OFILL >;SET THE ZERO FILL ShITCH 
MOVB #6, SOMODE+1 *:SET FOR SIX(6) DIGITS 

STYPON: MOVE 85, SOCNT -:SET THE ITERATION COUNT 
MOV R3,-(SP) 7:SAVE R3 
MOV RY, -( SP) >:SAVE RY 
MOV RS. -(SP) SAVE RS 
NOVE SOMODE+!, Ra ::GET THE NUMBER OF DIGITS TO TYPE 

ACD 86,R4 ::SUBTRACT IT FOR MAX. ALLOWED 
MOVB  -R4) SOMODE SAVE IT FOR USE 
MOVB = SOFILERY 3;GET THE ZERO FILL SWITCH 
MOV 12iSP).R5 >:PICKUP THE INPUT NUMBER 
CLR R3 =:CLEAR THE OUTPUT WORD 

1S: ROL RS *:ROTATE MSB INTO “C™ 
BR 33 -:G0 DO MSB 

2s: ROL RS FORM THIS DIGIT 
ROL RS 
ROL RS 
MOV RS,R3 

38: ROL R3 ::3ET LSB OF THIS DIGIT 



FO4 
MAINCEC-LI-DONCB-> GAMMA 1! EXERCISER MACYL] 271732) 21-SEP-76 15:32 PAGE 44 
DONCB. PL BINARY TO ICTAL (ASCII) AND TYPE 

e160 Q10° 10$337 011006 DECB SOMODE ii TYPE THIS DIGIT? 
215) O1Crl 409018 a500 BPL 73. *BR_IF NO 
elSe OQ1971 HATS LPPTe BIC #177770,R3 :$GET RID OF JUNK 
ei63 010716 001002 BNE 4§ :TEST FOR Q 
2164 910red 005794 TST RY 1 SUPPRESS THIS QO? 
2issS 010ree 091403 BEG Ss *BR IF YES . 
2:66 910724 005204 4g: INC RY » DON? T SUPPRESS ANYMORE Q’s 
ei6? O1cr 0S2703 900060 BIS #°0,83 :» MAKE THIS DIGIT ASCII 
e!s8 010732 OSe703 o0d04C S$: BIS #’ .R3 : MAKE ASCII IF NOT ALREADY 
eis9 910736 11033" Q11002 MOVB R3, 8S *SAVE FOR TYPING 
e1ro O1074e 104400 d11002 TYPE a¢ 3360 TYPE THIS DIGIT 
€ir] 010746 105337 011904 7S: OECB «= SOCNT COUNT BY 1 
elre O107S2e 903347 SGT 4} : HBR IF MORE TO DO 
e173 010754 092402 BLT 6$ ;BR IF DONE 
etr4Y 010756 905204 INC RY t INSURE LAST DIGIT ISN’T A BLANK 
217S 010760 90744 BR es 330 O00 THE LAST DIGIT 
2176 O1076e O12605 63: MOV (SP)+,RS sRESTORE RS 
e177? 910764 Cl2604 MOV (SP)+,R4 ; ;RESTORE RY 
2178 O10T66 Q!1e603 MOV .5P)+,R3 sRESTORE R3 
el?9 910770 016666 o0C0de 900004 MOV 2(SP), "UC SP) +: SET THE STACK FOR RETURNING 
2180 O10776 Ol2616 MOV (SP)+. (SP) 
2181 O1100G 990002 RTI ; ;RETURN 
ele 011092 5}0)8) 8s: -<BYTE QO : > STORAGE FOR ASCII DIGIT 
2:83 11003 O26 -BYTE OQ : TERMINATOR FOR TYPE ROUTINE 
2184 911004 00 SOCNT: .BYTE @Q js OCTAL DIGIT COUNTER 
el@S 911005 900 SOFILL: .BYTE OQ ;ZERO FILL SWITCH 
2186 21:906 9o00C00 err -WORD O ?NUMBER OF DIGITS TO TYPE 
21g? itiiiititisitriiitiiiettite «HEEB HEHE ES HEE EEO EEE 
oie "SBTTL READ AN OCTAL NUMBER -=9M THE TTY 

2190 + REKRESER LEELA ELA EERE EERE ELE ES EE RES EERE EE EELS ER EER EER ES SE EEE 
e13}  STHIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
2192 :#CHANGE IT TO BINA 
2193 :#THE INPUT CHARRCTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL 
eis4 :#0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A “?” WILL BE TYPEC 
219s 2 FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MLST 
5.28 CALL BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 
4 2 #C 
2199 :# RDOCT READ AN OCTAL NUMBER _ 
2199 .# RETURN HERE LOW OROCER BITS ARE ON TOP OF THE STACK 
seu . i *sHIGH ORDER BITS ARE IN SHIOCT 

2202 011010 O11646 SROOCT: MOV (SP), -(SP) 5 3 PRON IDE SPACE FOR THE 
ee03 O110le 016665 so0cdo4 00002 MOV 4(SP} 2(SP) > INPUT NUMBER 
2204 011020 o10046 MOV Ro -($P3 >: FUSH RO” ON STACK 
2205 O11022e d10i46 MOV R1,-(SP) erst R1 ON STACK 
ec06 O110e4 O010e%6 MOV Re, -(SP) sPUSH Re ON STACK 
2207 011026 104407 13: ROLIN > READ AN ASCIZ LINE 
e208 011030 012600 MOV (SP)+,R0 t EGET ADDRESS OF LST CHARACTER 
2e09 011032 010037 011:36 MOV RO,5$ ND SAVE IT 
eelO0 011036 o0sS001 CLR R! * CLEAR DATA WORC 
2211 011040 005002 CLR Re . 
ecle G11042 112046 2s: MOVB (RO)+,-(SF) ; 3 PICKUP THIS CHARACTER 
2213 O11044 001420 BEG 3$ i UF ZERO GET OUT 
2el4 OL1LO46 1e2e716 OCOCEO CMPB #°0, (SP) *:MAKE SURE THIS CHARACTER 
2ei§ 9119Se 003026 BGT 4 31S AN OCTAL DIGIT 



MRINDEC - L1-DINC8-C 
REA DEONCB.! Pl) 

2el6 011054 
este Mpites 

ae Bt Bs 
e wll 66 

2221 011970 
2222 Q1107e 
ceed 011074 
ece4 011076 
2eeS 011102 
eceb 011104 
eee? 011106 
22e8 011110 
ee 011114 
2ec30 011120 
2231 Olliee 
ee3se 011124 
2233 Ollieéb 
2234 011130 
2e3S Q11132 
e236 =O11134 
ees? 011136 
2e28 011140 
2229 O11144 
ectO 011146 
ee4l 

2542 
ec43 
2ed4 
ects 
2c4h 
ech? 
2248 
2249 
e250 011150 
éeS! g11is2 
2252 011156 
2eS53 011160 
ecS4 OQ1116e 
e255 O11164 
eeS6 =011176 
2257 
e258 
e2es3 
2260 
eebl 
ecbe 
2263 
ecb4 
2ee6S 011172 
ee66 011172 
ecb? 011174 
ec6@ 011176 
2269 011200 
e790 

be a ert te —_—s 

122716 
3 

20 
009000 

010046 
016600 
005740 
111000 
006300 
o1sd00 
ood200 

09006" 

001160 

009002 

Oill7e 

04 
GAMMA 11 EXERCISER MACYI1 271732) 21-SEP-76 15:32 PAGE 4S 

C AN OCTRL NUMBER FROM THE TTY 

CMPB #°7, (SP) 
4§ BLT 

ASL R :3#e 
ROL R 
ASL PI +: ey 
ROL Re 
ASL Ri 3348 
ROL Re 
BIC #107, (SP) ;:STRIP THE ASCII JUNK 
BOD (opt, RI HE Soet" THIS DIGIT 

33: TST (SP)+ “CLEAN TERMINATOR FROM STACK 
MOV Ri, 12(SP) Save THE RESULT 
MOV Re: SHIOCT 
MOV (SP)+, Re ;sPOP STACK INTO Re 
MOV (SP)+/RI ::POP STACK INTO RI 
MOV (SP)+;RO PoP STACK INTO RO 
RTI : RETURN 

4§ TST \SP)+ CLEAN PARTIAL FROM STACK 
CLRB = CRO) ::SET A TERMINATOR 
TYPE TYPE UP THRU THE BAD CHAR. 

cS: .WORD oO 
TYPE $QUES 73"2" "CR" 8 LES 
BR 1g ::TRY AGAIN 

SHIOCT: .WORD 6 HIGH ORDER BITS GO HERE 
5s RRHRE EARLE E EERE SELES REL EE ALLE RELA EEE RES RELL REEL E SELES ESE 

"SB7TL TRAP DECODER 

5 5 RRR RREA RES EL AEA ERLE E EEK EASE REAR AA ESHER EERE EERE LARA ERE S SE 

Z#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ACORESS 
OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
G0 TO THAT ROUTINE. 

STRAP: MO RC. -(SP) sSAVE RO 
MOV 2(SP).RO jiGET TRAP ADDRESS 
TST =(RO) *BACKUP BY 2 
MOVB (RQ), RO -:GET RIGHT SYTE OF TRAP 
ASL RO ; ;POSITION FOR INDEXING 
MOV $TRPAD (RO? .RO ?INDEX TC TABLE 
RTS RO -:GO TO ROUTINE 

-SSTTL TRAP TABLE 

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

; ROUTINE 

$TRPAD: 
$TYPE ;;CALL=TYPE TRAP+O( 104400) TTY TYPEOUT ROUTINE 
STYPOC ;;GALL=TYPOC  TRAP+1(1044O1) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
STYPOS ::CALL=TYPOS  TRAP+2(104402) TYFe OCTAL NUMBER <NO LEADING ZEROS) 
STYPON CALLS TYPON TRAP+3(104403) TYPE OCTAL NUMBER (AS PER LAST CALL) 

$GTSWR ;;CALL=GTSWR TRAP+4: 104404) GET SOFT-SWR SETTING 



MAINDEC-11-D2NCB-C 
TRAP 

GAMMA 11 EXERCISER 
DINCB.P11 TRBLE 

een. 
ee? 011204 O0"440 
e274 011206 O07ree 
e2?S 011219 Q1004e 
2276 Ollel2 011010 
ery 
2278 
eerg9 
2280 
2e381 
eeBe 011214 Qle737 011369 900024 
ee83 QOlle22 IJle737 O00340 000026 
2284 QOlle30 010046 
ece8S Qlie3ge O10146 
ee86 Olle3y O10e4%6 
ee87 011236 010346 
ec88 011246 O10446 
2e89 91124 010546 
2e90 011244 017746 167670 
2231 011250 010637 011364 
2292 011254 Qle737 Olle6& 000024 
2e33 Ollebe o00000 
2295 011264 000776 
e235 
ec% 
2297 
2e38 011266 012737 011360 C000e4 
2239 Gl!le74 O1370€ 011364 
2300 011300 005037 011364 
2301 Q01:304 905237 011364 
e302 011310 0019375 
2293 Oll3le 012677 16762e 
2304 O11316 012605 
2305 011320 912604 
2306 QOli3ee 012603 
2397 Q113e4% Oleb0e 
2208 Oi13e6 012601 
2209 011330 912600 
2310 011332 012737 Ollel4 o0002e4 
23il 911340 012737 000340 d00026 
esi2 O11346 104409 
2313 011359 Ol322e 
2314 Q113S2 012716 
e31S 011354 001615 
2e3i6 911356 O0000e 
2317 Q113680 O00C00 
e3:8 21136e o00776 
2319 911364 c00000 

MACY11 27: 732) 
HOY 

C1-SEP-76 15:32 PAGE 46 

SCKSWR ;;CALL=CKSWR TRAP+S(104405) TEST_FOR CHANGE IN SOFT-SWR 
$ROCHR ;;CALL=RDCHR TRAP+6( 104406) TTY TYPEIN CHARACTER RCLTINE 
SROLIN ;;CALL=RDLIN TRAP+7(104407) TTY TYPEIN STRING ROUTINE 
$SRDOCT >; cALL=RDOCT TRAP+10( 104410) READ AN OCTAL NUMBER FROM TTY 

6 UGHHEHGHE HEHEHE E EEE S EEE 

“SBTTL POWER DOWN AND UP ROUTINES 

5p RERERARAAR LAA RAEAE RR ERER ERR RAKE LE RAERER ERE E LER E REALE SEALER LEAS FES 
“POWER DOWN ROUTINE 
SPWRON: MOV #SILLUP,Q#PWRVEC ;.SET FOR FAST UP 

MOV #340, JSPWRVEC+2 ;:PRIO:7 
MOV RO,-(SP) PUSH RO ON STACK 
MOV R1;-(5P) PUSH R1 ON STACK 
MOV Ro,-(SP) >:PUSH Re ON STACK 
MOV R3,-(SP) -:PUSH R3 ON STACK 
MOV RY’ =(SP) ::PUSH RY ON STACK 
MOV RS’ -(5P) PUSH RS ON STACK 
MOV JSWR, - (SP) *:PUSH JSWR ON STACK 
MOV SP, SSAVRE SAVE SP 
NOV, #SPWRUP, HPWRVEC’3;SET UP VECTOR 

BR .72 ;;HANG UP 

g REE RREE ERLE EERE EE ELLE EERE LE EERE EA REE RER SE REAE LEAS EERE SE LRELL AE 

“POWER UP ROUTINE 
$PWRUP: MOV @SILLUP,Q#PWRVEC ;-SET FOR FAST DCWN 

MOV SSAVRG, SP »: GET SP 
CLR SSAVRE ::WAIT LOOP FOR THE TTY 

1S: INC SSAVRE WAIT FOR THE INC 
BNE $ Hn WORD 
MOV (SP)+, JSWR >:POP STACK INTO aSWR 
MOV (SP)4/85 ::POP STASK INTO RS 
MOV (SP)+'RY ::POP STACK INTO R4 
MOV (SP)+/R3 --POP STACK INTO R3 
MOV (SP)+)Re *:PCP STACK INTO Re 
MOV (SP)+/R1 ;:POP STACK INTO RI 
MOV (SP)+,RO -:POP STACK INTO RO 
MOV SSPWRON, J8PWRVEC'::SET UP THE PCWER DCWN VECTOR 
MOV $340, d8PWRVEC+2 ::PRIO:7 
TYPE >:REPORT THE POWER FAILURE 

SPWRMG: .WORD  PWRMSG *:POWER FAIL MESSAGE POINTER 
MOV (PC) +. (SP) RESTART AT START! 

SPWRAD: giORD STARTI -:RESTART ADDRESS 

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

SSAVRE: 0 >:PUT THE SP HERE 
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DONCB. 511 vTOL INTENSITY BOINTERS 8 DATA 

2320 .SBTTL_ 'TO1_ INTENSITY POINTERS & DATA 
232 :TASLE OF POINT:’S TO X AND Y INTENSITY PATTERNS FOR VTOL DISPLAY 
2323 011366 011466 LEVTAB: Li 
2304 011370 O114s. Le 
2325 011372 11471 L3 
2326 0113749 O11474 i 
2327 911376 011500 LS 
2328 011400 011505 bb 
2309 O114de 911513 fy, 
2330 O11404 011522 L8 
2331 011496 311532 L9 
2332 O114id 011543 rio 
2233 11412 011555 ay 
2334 O11414 011570 L12 
2335 011416 911604 L13 
2336 011420 011621 L14 
2237 011422 011637 L15 
2338 O1l4e4 O11656 C16 
2339 011426 011676 L17 
2340 011430 011717 L18 
2341 11432 OLI741 L19 
2342 11434 O11764 Leo 
2343 011436 012910 Lol 
2344 O11449 012035 Lee 
2345 Sll442 012063 Lea 
E346 OLIY44 Oielle Lay 
2347 C1446 Olel¥e Las 
2348 911450 Ole!73 Lob 
2349 011452 Olese5 L27 
2350 O1i484 012260 L38 
225: 11456 O12314 Leg 
2352 O11460 01235! L30 
2353 O114e2 012407 [31 
Bas O11NGH O12446 L32 
2256 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY 
2357 ;THE ENTRIES ARE PACKED 2x, Y COORDINATES TOA WORD 
2358 {THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER 
2358 ; COORDINATE. 
2361 11466 033 Ll:  .BYTE 33 
2362 011457 Db 062 Le: {BYTE 16,62 
2362 011471 026 O32 O64 L3: ‘BYTE 26,32,64 
2364 911474 O21 O15 O56 L4: = ‘BYTE 21/15)56,62 
2365 011477 O62 
2366 011500 005 020 043 LS .BYTE 05,20,43,57,71 
2367 011503 057 O71 
2368 011595 024 O90 O32 Lo: — .BYTE 24,00,32,47,65,51 
2369 011510 O47 065 O51 
2370 011513 O02 O15 O20 L7: — .BYTE O2,15,20,43,46,61,65 
2371 011516 O43 O46 O61 
e372 011521 065 
2373 011522 005 O12 O84 L8: — .BYTE 05,12,24,37,41,56,70,63 
2374 0115295 037 O41 056 
2375 011530 070 063 
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717 002 O14 006 L168: -BYTE 02,14,06,10,22,25,27,30,33 

730 04S 047 0S0 “,BYTE 45,47,50,52,64,66,71,73,77 

741 O02 004 006 L19: -BYTE 02,04,06, 10,22,25,27,30,34,41.43,46,50,57 

757 063 065 071 -BYTE 63,65,71,74,77 

764 001 003 005 Led: -BYTE 01,03,05,07, 12, 30,23,64,25, 42,27, 34, 36,51 

DINSB.P11 VTO1 INTENSITY POINTERS 8 DAT 

e376 «011532 0Ds—i—i3Ss*H SOLO: «=. BYTE 00,13, 16,31,35,43,57,61, 74 
377 011535 031 035 043 
garg g11b60 =O 0 er) 
79011543 = 00ss13 Ss uaS «LIQ: =. BYTE 00,13, 16,31,43,55,57,61, 74, 35 

esec O1lE¥B = 03143 SS 
2381 911551 O57 O61 O74 
e382 O11ss4 = 9.35 
e383 O11555 = «12S is = ss27 LA: —-. BYTE. 12, 15,27,33,41,45,62,57, 74,00, 76 
e384 011560 933 O41 O45 
eses O1l562 «= Obes (aS 
2386 011566 O00 O76 
2387 911579 900 O03 O16 Ll2: BYTE 00,03,16,21,24,37,42,45,57,61,64, 76 
2388 011573 402! «= esi 
2389 911576 O42 O45 987 
2390 911601 O61 O64 076 
2391 011604 O97 O12 15 113: BYTE 07,12,15,20,34,36,42,50,54,56,71,73,75 
e392 O11607, «= 0eD—(iéi sD 
2293 Qllgi2 O42 950 O54 
2394 011615 O06 O71 073 
2395 011620 O75 
239% Oll6e: O01 O05 O07 L14: BYTE 01,05,07,13,20,26,32.34,46,40,52,60,65,73 
2397 Ollbes 013 O20 6 
2398 Oll6e7 O32 O34 ON6 
2399 Ollése 86 4G ss ss tC(t«éCK 
2400 911635 965 073 
eu01 Qiiesr 003 C6 027 LIS: BYTE 03,72.27,11,25,30,33,45,47,50,54,52, 71, 74,66 
e402 Clle42 O11 025 030 
e403 Glle45 032 O45 O47 
eu04 911650 050 O54 Se . 
e405 011653 O° 074 0s 
e406 011656 006 G10 023 Li6: BYTE 06,10,23,25,27,30,32,44,46,50,53,64, 71,77,02,04 
e407 O116b1 O25 927 9030 
2408 O11664 932 O44 O46 
eyog o11667 9050 4389S" Ss 
2410 Ollb72 = O71 7 002 
411 911675 004 
e412 01167 O02 O04 O06 L17: BYTE 02,04,06,10,22,25,27,30,33 
2413 O11701 O10 O22 O25 
2414 01170 927 O30 033 
Bis o11707 Ng ON? 80 .BYTE 45,47,50,52,65,71,73,77 

Ol 
O1 
O1 
91 
O1 
01 
01 
O1 
O1 
O1 
01 
O1 
01 
O1 
01 
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VTO1 INTENSITY POINTERS & DATA 

-BYTE 55,57,70,53, 66,72 

-BYTE 01,03,05,07, 10,49, 16,21,23,25, 42,27, 34,45 

.BYTE £1,55,57,60, 64,66, 72 

-BYTE 01,03,0©,07, 10,40, 16,21,23,25, 42,27, 34,46 

-BYTE 51,53,55,57,60,64, 66, 72 

-BYTE 00,02,05, 11,13, 16,22, 34,27,31,25,40, 42,47 

~BYTE 51,54,56,60,63,55,71,74, 76 

-8YTE 00,03,07, 12, 14, 16,21,23,25,27, 32,34, 30,43 

-BYTE 46,50,52,55,63,65,67,71,74, 76 

~BYTE 03,05,07,19, le, 14, 16,21,23,27, 32,34, 36,41 

-BYTE 45,47,50.52,54,63,65,67, 70, 72,76 

-BYTE 03,05,07, 10, 12, 16,21,23,25, 30, 32, 34, 36, 41 

-BYTE 45,47,52,54,56,61,63,67, 70,72, 74, 76 
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2489 Oleees 
2490 012230 
2491 Ql2e33 
2492 Ole236 
2493 Ol2241 
2494 012243 
e49S Ol2e46 
2495 Ole2sl 
2497 =O122S4 
2498 012257 
e499 Oleeso 
2500 Qleeb3 
e501 Oleebb 
eS0e Olee7l 
e$03 012274 
2504 012276 
2505 01230! 
2506 012394 
es07 012307 
2508 Qle3le 
2509 O12314 
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O72 O74 
001 003 O7 Le?: 
O12 O14 O16 
Dei 023 025 
037 «9 930Ss«32 
O34 036 
O41 8045 = 047 
050 ds2 os4 
061 O63 065 
Oey 74 
003 OOS O07 Lee: 
O15 4 4oole |= OL4 
gigé O21 023 
027 030 O32 
034 036 
043 89045 = 047 
050 ose O54 
056 O61 O63 
065 O67 O70 
072 489076 
001 003 O05 Les: 
007 2 ol0té«éLP 
916 O14Y Ol 
f23 ©9927 = 030 
O32 46034 «= (038 
043 
O4S O47 50 
ose S456 
061 063 067 
070267274 
076 
001 003 OOS L30: 
007 «o10SséB 
O14 O16 © OBL 
(23 4802S)? 
030 O32 O36 
O41 
O43 8664S =U 
050 O54 056 
Obi 063 O65 
067 O70 O72 
O74 «O76 
001 003 0S L231: 
go? O10 ole 
014 = O16 Ssé 
023 O28 Oe? 
030 O32 036 
O41 
O43 8904S? 
oso |= os2 SY 
055 O61 063 
065 O67 O70 
072 O74 076 
O0i 003 O05 L3e: 
oo? 0 oidsSti<itéidP 

DINCB.PLL VTOl INTENSITY POINTERS & DATA 

-BYTE 01,03,07, 12,14, 16,21,23,25,27, 30, 32,34, 36 

-BYTE 41,45,47,50,52,54,61,63,65,67, 70,74, 76 

-BYTE 03,05,07,10, 12,14, 16,21,23,27, 30,32, 34, 36 

-BYTE 43,45,47,50,52,54,56,61,63,65,67,70, 72,76 

-BYTE 01,03,05,07, 10, 12, 16, 14,21,23,27,30, 32, 34, 36,43 

-BYTE 45,47,50,52,54,56,61,63,67,70, 72,74, 76 

-BYTE 01,03,05,07, 10,12, 14, 16,21,23,25,27,30, 32, 36,41 

~BYTE 43,45,47,50,54,56,61,63,65,67, 70,72, 74,76 

-BYTE 01,93,05,07, 10, 12,14, 16,21,23,25,27,30,32,38,41 

-BYTE 43,45,47,50,52,54,56,61,63,65,67,70,72,74,7 

.BYTE 01,03,05,07, 10, 12,14, 16, 21,23, 25.27, 30,32, 34, 36 
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MO4 

GAMMA 11 EXERCISER MACY11 271732) 21-SEP-76 15:32 PAGE S1 
DZNCB.PLL VTO1 INTENSITY POINTERS & DATA 

O41 043 O4S -BYTE 41,43,45,47,50,52,54,56,61,63,65,67, 70,72, 74, 76 

EVEN 
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DISPLAY MESSAGES 

000000 

000200 

047514 
O44 124 
046117 

O5e41e 
952040 
047510 

020132 
0365e4 
040515° 
041440 
100075 
047532 

026502 
100101 

O4eS27 
O42See 
020104 

050120 
051110 
042114 

047503 
200 

051124 
052517 

046517 

040507 

NOY 
GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE Se 

-SBTTL_ DISPLAY MESSAGES 
: THIS IS THE MESSAGE FOR THE BOTTOM OF THE SCOPE 

MESS1: WOOO1 
MESS2: wOO02 

Ness3: 40003 
NESSH: WOODS 
NESSS: WOODS 
NESSe: 0006 
WOOL: ASCII <1S)<12>/LOKER THRESHOLD /<END> 

WOO02: .ASCII <15><12>/UPPER THRESHOLD /<END> 

WOO0O03: .ASCII ¢<15><12)72 COUNT=/<END> 

WOOO4: .ASCII / MATRIX COUNT=/<END> 

WOOOS: .ASCII 7“ Z00M/<END> 

WOCCE: .ASCII / B-GAMMA/<END> 

END=200 “MSG TERMINATOR FOR DISPLAY CHARS 
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at
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9-
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m
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c
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Pr
 
nr
un
se
 
re
us
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Ha
t 

te
tt
i 

th
d 

nize 
Ci3e 
ae 
Prseeq 
Cidese 
ai3E7r 

3695 513e-2 
E626 Sie6r4 
Bez, 512675 
ebce xig90 
eer3 Sierd2 
set Sle 
He FS 
esorBke* 12 
3659 518714 
B529 Gierls 
solv ptengs 
6:2 lece4 ef US 
Eeic RiS035 
eeig foes 
sig AiS7s8 
B19 515742 

Bess fisrsq 
Seas pi ssB¢ Fad wee ee te 
SEs? Ber 
3628 15764 
sPsq | S15558 ws c 

2631 Dle7ve 
cess iSo7e 

| Epse 513000 cet i 
E36 913005 
Be? 13006 
2638 913010 
2639 G13012 
BEG 973014 
S41 BI S0i6 
zee 513020 
2643 D130e2 
Zoey T1354 

MQINRE AL 11 APNEA 

Views cAMP, SN 

PEs
t3E

. 
cs
 

Go
 

ag
i § 

a
d
e
 

co
 A
B
B
E
 

€I
3¢
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T
E
R
E
 

D76434 

OS 
SQMMQ 1) ENVERC TCEQ Mary! ! 3717925) 21-CFR-7h 16-92 pace S92 

Moet 

~SBTTL  vTO1 CHARACTER TABLE 
:THIS IS THE TABLE OF CODED LETTERS AVAILASLE FOR THE 
Viol SCOPE. 

TASLE: 7706! sR 
38061 
WS11? 78 
3116 
C20se . 3c 
3404} 
4551. 70 
3° i22 
wore 7E 
764° 
Cec] :F 
Tséo4? 
"3056 3 
38c4i 
43061 ia 
yaorr 
1016 0 
s4zc4 
E0446 3J 
at Bee) 
1246) 3K 
ip uhhh? 

S207? 3L 
C204} 
$3061 He 
42565 
£3461 3N 
43165 
43056 70 
35081 
3&041 oF 
27061 
Sc466 39 
35061 
12461 iR 
37 0S? 

41017 A) 
79114 
10204 3:7 
76294 
43056 7U 
43061 
42504 :\ 
42061 
53561 sW 
43065 
25061 oh 
42504 
10204 3Y 
43052 
04077 :2 
75494 



MAINCEC“1L1-DONCB-2 GAMMA 11 EXERCISER MACYL1 27.732) 21-SEP-76 15:32 PAGE S4 
OINCB. P11 VTO1 CHARACTER TABLE 

2645 013026 002057 Q2057 i 
3646 013030 036041 36041 
264. 013038 01040) 10400 :« 

> 
Becg Bigeae eden sa19 
2650 013540 C3E410 36410 
2551 913042 901749 91740 := 
e652 013044 OOC037 90037 
sooo lave 000800 e200 
2654 913050 969004 cooo4 
2655 O13C52 occodo ocog0 : SPACE 
2656 012554 30c000 tela 
3557 013956 010004 10034 :! 
2658 013069 O10c04 10204 . 
2659 013062 oOc000 codog 
2660 O13064 Oe4512 24512 
2661 013066 076512 76512 , 
2662 913070 Ges: 25752 
3653 013072 035217 35217 :S 
2664 913074 Oli? 11705 
2565 013076 005479 a54°0 
2666 013106 O46544 4BS44 
2667 013192 919109 10100 
S668 13104 O04210 c4219 
2669 913106 og0cd0 falas :° 
2679 513110 o04101 C4101 
2671 C13112 Oo4104 o4104 :( 
e672 013114 019192 10102 
2673 913116 oY 20404 
2674 013120 O1c4: 1040 
2675 013122 910004 19004 :? 
2576 013124 035050 35050 
2677 013126 010200 10200 :+ 
e678 013130 010237 10237 
2573 013132 004101 O4101 7 
2699 913134 gocde0 goood 
2581 913136 00 aetalae :- 
2682 013140 900017 00017 
2683 013142 O00004 o0o04 
e684 013144 990900 gogo 
2685 013145 910101 10101 v 
2586 013159 901010 91010 
2687 013152 oO47056 47056 :0 
2688 O13154 075465 75465 
2689 913156 o10216 10216 :1 
2690 013160 019304 10304 
2691 013162 004077 04077 2 
269¢ 013164 035054 35054 
2693 013166 041056 41056 33 
2694 013170 035054 35054 
2695 013172 76410 76410 74 
269 013174 d206l2 20612 
2697 013176 041017 41017 5 
2698 913200 076057 76057 
2699 013202 937056 37056 6 
2700 913204 O34C4! 34041 

tL,



MAZNOEC“LI-DINCB-¢_ GAMMA 11_EX 
TNCB. PLL VTOL CHARACTER 
2701 013206 910102 
Brd2 013210 77010 
733 013212 043056 
£54 913314 935956 
TOS 913216 O410i6 

20g 013820 0350" 
e798 
2703 ; 
2°19 913222 905015 951012 
Erll 013230 C4024 O52122 
Erte 013236 SHO44O 052106 
3713 Ol3e43 O50040 053517 
e714 013852 043040 044501 
ertS 213060 o4@s22 0 
271S 013263 — O15 oosdle 
2717 913270 030455 D264] 
e718 013276 41516 9d26S02 
2719 013304 d20040 040507 
2720 913312 920101 030461 
2721 013320 42530 941522 
ree 013306 051105 — O00 
e723 013331 O15 oNe4i2 
2724 913336 051105 oSe040 
eres 013244 051505 047510 
2726 913352 O53040 O4BiC) 
e7e7 013360 044440 020116 
2728 013366 040524 620114 
2729 913374 O441e4 047105 
2730 813402 OS2105 051125 
273; O13410 990075 
e7ze 013412 005015 osesde 
2733 013420 O44524 Q4e515 
2734 O13426 020124 051105 
2735 913434 053040 05312 
2736 13442 O42040 951511 
e737 013450 O54501 — O00 
2738 013453 01S o410le 
2739 O13460 OS2040 O46511 
2740 913466 052125 o4e440 
e741 13474 OP0055 OS2126 
e74e 313502 342040 051511 
2743 013510 054501 000 
e744 013513 015 GHI01e 
2745 913500 cs2040 946511 
274 013526 052125 d4e440 
2747 613534 O20055 O41S16 
e748 O13s¥2 000 
e749 013543 015 oNeYIe 
2750 013550 051105 o4s44o 
2751 013556 047602 051101 
2752 013564 947503 046515 
2753 013572 O24104 024523 
2754 013577 O15 O410Ie 
2755 013604 o52040 46511 
2756 C1362 OS2le5 o4e4ko 

9515095 

052514 

Gael as 

042440 
051511 

052116 

046 120 

051555 

046120 

051525 
047505 
Q2e0l2ee 
03046! 

O2012e 

MACYLL e?7. 732) 
OS 

21-SEP-76 15:32 PAGE SS 

7” 

.SBTTL ASCII MESSAGES 

PWRMSG: 

MSG1; 

MSGe: 

MSG4: 

MSGS: 

MSG6: 

MSG?: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

»ASCIZ 

(15><12>¢12)/RESTARTEO AFTER POWER FAILURE/ 

(15) ¢12>.12) /MD-1L1-DZNCB-C = GAMMA 11 EXERCISERY 

€15><12>“ENTER THRESHOLD VALUE IN OCTAL - THEN RETURN =/ 

4i5>¢12>,/BUS TIMEOUT ER - vSVO1 DISPLAY/ 

(15><12>-"BUS TIMEOUT ER - vTQ1 OISPLAY~ 

‘15><12>-“BUS TIMEOUT ER - NCi1/ 

(15><«12> “ENTER KEYBORRD COMMAND(5)- 

<15><1e>/BUS TIMEOUT ER - ARI1° 



- “ ee ee - ae — ——_ me rete a ee oe a a te 

MRINCEC-11-DONCB-C GAMMA 11 EXERCISER MACYLI 27.732) 
, CONCB.PLL ASCII MESSAGES 

evs’ QO13620 020055 051101 030461 
2758 013626 000 
ers3 CO00901 ENO 

£ 

21-SEP-76 15:32 PAGE Sb 



MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 58 
DrNSB. 91) CROSS REFERENCE TASLE -- USER SYMBOLS 

auMMy 007105 1689 169% «17528 
ARASR = OO1I74 6178 1386 
ARBUF 901244 65ee 1507 1512 
ARCHAN 091350 68958 1289 1290% 129S* 1508 
ARCONV 906024 1290 «1093189615078 
ARSSR O0le4e 6S5i# 1363 1367 1393% 1508 1509 1516 
ASCIZ 9067 1198 
ASCLP_ 906770 ivebe = 1735 
ASCRES 007072 172417818 
ASCLSP 906732 1692 17188 

RIT  O06700 1118 1122 16918 
BaSx 001326 6808 1113* 1589% 1658 1673 1676% 
Basy 051330 B8ie lilde 1593* 1659 
BELLEN 601354 S3le 1253% 1254 
BITS = O0000! SOl# 
BITO0 = O0000! 4818 S01 
BI7O1 = 990002 4902 590 
B’TO2 = OOOCOY 4u89e «499 
£:703 = 000010 488 498 
BiToY = O90020 4878 © 497 
BITOS = goco4e ube 496 
SiTO6 = 000106 ugSe 495 
BIT07 = 000200 ug4e 494 
BITOog = O90400 4838 493 
BITO9 = 901090 ug>s Y 
BITL = 900002 soce 1406 
BITIO = 902000 B18 
BIT11 = OO4000 4B08 
BITie = 019000 4798 
BITI3 = 0 4768 
BIT14 = o4o000 4778 
BIT1S = 109000 4768 
B'To = Oocoos 499% 
BIT3 = OCOOl0 4988 
BITy = 900020 497% 
BITS = 999049 4968 8S 
BITE = cOo100 495% 
BIT? = 00200 494% 
pits = oco4o0 4938 979 919 
BiT9 = 901900 4a2% 
BiaNK  GCEG74 16838 1696 
BOOBOC COetk4 793 793 796 9308 
BCX 002626 9278 
Box! o93012 9298 9608 
BPTVEC= 900014 Sogs 
BRAN  OO64G2 1597: 16338 
BRANL 956470 16348 1639 
CHANGE 02616 836 838 41 959 874 994 00 919% 
ZHARCT OC1324 6798 986% 995s 
FHON 093456 1022 1050 1059s 
CH72 86s ODEYIS 1601 16108 
CH74 005430 1599 16128 
CH75 3s OGG 422 1600 = 16 lik 
CH7b }=- OOG4I0 1602 = 16638 
cu77 ss OobYO2 1603. «—s«(16088 

Lo



MRINDEC-11-DoNCB-C 
DoNCB.P11 
cKVALU 00327 
CLALL = 000100 
Lz = 009020 
SOL  O0bb2 
Stk: OD6E70 
COMSAV 001316 
SPERL 001334 
cR = O00CIs 
CRLF = 000200 
BCHAR 906196 
DCONT 005646 
DDISP = 177570 
O:S8¢ do44b2 
DISBG1 004730 
BISDAT OO2622 
DISDON 903500 
DISLOP 003234 
DISPLA OOli42 
DISPRE 00174 
DiSPyY o05634 
DISPY1 005676 
DIsPY2 005726 
DIVCNT 997070 
BIVIDE 007120 
DIvJuS 907126 
SIvL00 207146 
OMATRX 093212 
DSWR = 177570 
CTYPE 001254 
DUMMY! O06724 
CUNMY2 O06725 
BVLOOP OG3342 
CVTO1 006304 
EMTVEC= 009030 
ND = o00200 

ERASE 005536 
ERRVEC= OO0004 
FREERN 01342 
GAIN 601320 
GET O06212 
GNS = HKLKEE 

GOCN 003376 
GSG 0 903166 
GTSWR = 104404 
HORIZ 901274 
HT = 000011 
INCXY 001332 
INTENS 001256 
INTLUT 001260 
TOTVEC= 000920 
TBox ” OO4160 
JBOX1 04306 
TBCxe — OO4400 
ITYPE 001346 1195 

SAMMA 11 EXERCISER MACYI1 27: 732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1412% 

1180 

1241 

14548 

1045 

i693 

ese: 
14318 
737% 

915 

2269 

1675 

13594% 

169 - 

o
p
 

tf
 

oO
 

wo
 

1197 

17iSe 

258s 

743% 

1141 

2271 

1176 
1209 

1163 

2588s 

1343> 

1405 

2273 

21-SEP-76 15:3e PAGE 59 

1354+ 

2274 

1269 

1371s 

2275 

14S28 
l2e6 1231 

1303 1306 

la7e* 1392% 

2276 

L235 

13S1# 

13998% 

1282 

1374 



OS 
MRINDEC-1L1-DINCB-C GAMMA 11 EXERCISER MACY11 271732) 21-SEP-76 15:32 PAGE 60 
DONCB. P11 

KED8UF 001304 
INT blee 

Lt 011486 
tro Q11S43 
Lil ©1155 
tie 011570 
Li3 ss O11604 
Cl4 = O11621 
tiS 911837 
tle = OL L656 
LI? ss O11 676 
tig, gLi71? 
ti9 11741 
ce 011467 
te0 =n 1764 
fel = Q120} 
tee 2035 
Les «012063 
cay Ole112 
tes NB 14e 
tee 8=s-_-012173 
L271 2225 
tes = 012260 
tog 12314 
b3 011471 
t30 1235) 
t31 =. 12407 
L320 Q1e446 
Ly O11474 
LS 011500 
C6 011505 
L? 611513 
Lg 011522 
Lg 011532 

MOVAL Q0706e2 
MCVALL 007052 

orle 
751 
$728 
9898 
958 

1595 
15348 
784% 
996 

CROSS REFERENCE TABLE -- USER SYMBOLS 

1638 

78b 788% 9S1* 8Se 1250 JeSee 1534 

2109 
1538 
833 840 843 866 880 885 8&8 

163€ 1638 164448 
1971 1094* {1095 110e% 
107i8 
746 748 835 837 1145 \Y¥2e 1424 

174S% 

1S3S# 

891 

1536 



MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 
DZNCB. P11 
MRXADR 001264 
MSELCT 001952 
MSG] 013263 
MSG2 13331 
MSG} 13412 
Mscy 013453 
MSGS = -013513 
MSG& 013543 
MSG? 013577 
MXSML — 904D4e 
NCADR OD1164 
NCRREG 091202 
NCCSR O01176 
NCIREG 001210 
NCOFF O01200 
NCSET 001556 
NCSFUN OD1212 
NCSTP O0S464 
NCSTP1 005506 
NCSTRT 005440 
NCZHI 001204 
NCZ2LO 001206 
NODEF 993360 
NOMACH 905522 
NOSUB 07162 
OTTY 006704 
QUTLIM 623304 
OVTHHI 903164 
PATURT 003662 
Po =.000007 

PIRQ = 177772 
PIRQVE= Oo9e40 
PIXASM 001272 
PIXCNT 001270 
PRO = 090000 
PRI = OO0040 
PR2 = 000100 
PRI = 000140 
PRY = O00200 
PRS == O00240 
PRE = 000300 
PR? = 000340 
PS) = 177776 
PW = 177776 
PURMSG 013222 
PURVEC= O00024 
ROCHR = 104406 

6638 
6908 

1 
1984 

1008% 
87S 

e7lse 

22748 

1009% 
906% 

27238 
9le 

27388 

CROSS REFERENCE TABLE -- USER SYMBOLS 

1011 
1336 

e73ex 

745% 
901% 
976% 

1162% 
1231% 
1377 
154S% 
1697% 
2107% 

108e% 
1090% 

873% 

2282 

21-SEP-76 

10lex ICl6% 

8SS* 884% 
1406* i4le 

l42ls 

831% 832% 
907+* 919% 

10S6*  1089% 
1169%  1172% 
1235* leSre 
1397% 407% 
15S0% 1565+ 
1728% 1749% 
e314 

10834 1084 
1093 

89S* 899% 

ec83% e°92% 

887% 
14913% 

22994 

15:32 PAGE 61 

889% 
1414% 

842% 

890% 

84S 
935% 

1119% 
1184%# 
12844 
1426% 
1$97°% 
181e% 

1092% 

23lls 

915% 

846* 
938% 

ll22% 
1187% 
12930% 
1446% 
1617% 
18i7# 

11S2% 

860% 
942% 

1123% 
1199% 
1293% 
14S9+# 
16194 
1831% 

1243% 

262% 
949% 

1127% 
1204s 
12e96% 
1470% 
1643 
1924s 

1246 

876% 
9522 

1128% 
1209% 
1300% 
1480% 
1§62% 
corre 



MRINDEC-11-DENCB-C GAMMA 11 EXERCISER MACY11 27(732) 
D2NCB. P11 

= 104407 
ROOCT = 104410 

RO =~099000 

R1 =/002001 

Re =7000002 

R3 =%000003 

wo
 
p
o
c
M
c
o
q
n
u
o
d
c
 

T
U
E
)
 
o
o
 

—
 

C
)
.
0
0
0
.
6
 
W
e
 

822 

CROSS REFERENCE TABLE -- USER SYMBOLS 

2207 
871 22768 

179S% 

1151 

1669% 16818 
{013% 101% 
168C% 
8018 
733 734% 
909% 910% 
963% 96S* 

1996 1099# 

eele 223e%k 

733% 735 
988% 989 

1133% 961134 
1230%  1236% 
1339% 1341 

101? 019% 
1558% 1559 
1733" 1782 
1823% 1824 
1029  1040% 
1514 1518% 
1657 1665 
2004 2008 
2168% 2169 

786% 
9eo# 

789 

21-SEP-76 15:32 PAGE 62 

791% 
933 

792 794% 
939% 

735 
940 
993% 

1177% 
l22e2% 
1329% 
1368% 
1658 
1810 
2061s 
eeS4s 

361% 
1034 
1206 
1314 

797 
O44 

847% 
94S 

1003 
1182% 
1225% 
1332 
1388 
1673 
1814% 
206S% 
2ceSbs 

369 
1039 
1214% 

849% 
947 

10S4* 
1196+ 
le3e% 
1335% 



MRINOEC-11-DENCB-C 
DZNCB. P11 

RY ="s000904 

RS =%00000S 

R6 =*000006 
R7 =%000007 
SCLCEL 003320 
SELCTA O0S1le 
SELCTB QO0S262 
SELCTC 005356 
SHETCT O06662 
SHFTK 006660 
sKZE 007036 S 
SP =~000008 

STACK = 901100 
START 001356 
START] OO1616 
STKLMT= 177774 
SWR 001140 
SWREG 000176 
SWO = 000001 
SWOO = OGO001 
cWOi = QOOCe 
SWO2 = 000004 
SWO3 = 000010 
SWO4Y = 000020 
SWOS = 000040 
SWO& = 000100 
SWO7 = 909200 
SWOB = O00400 
SWO9 = 001000 
SWl_ = 000002 
SW10 = 902000 
SW11 = O04000 
SWi2 = 010000 
SW13 = 020000 
SWi4 = 040000 
SWiS = 100000 
Swe = O00004 
SW3 = 900010 
SW4 = 000020 
SWS = 009040 
Swe = 000100 
SW7 = =_- 000200 

GAMMA 11 EXERCISER MACYL1 27(732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1031% 
1079 
ely4g 
1560 
1771 
21S7x 
§98% 

13294 

KQ5 
21-SEP-76 15:32 PAGE 63 

1880 

783% 
1729 
1901 
1933% 
1968 
202% 
2090% 
2176 
eel6 
2286s 
2309 

1917% 

1048 
17 26% 
C17 4% 
1724% 
1788% 
2304% 

2299 2303% 

1057+# 
1777% 
2c88 
1727 
1821 

1378 
1810% 
1913 
1951s 
1985S 
2084 
2103 
2180 
222% 
2290% 

10744 
1734 

17314 
2145 



LOS 
MAINDEC-11-D2NCB-C GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 6&4 
D2NCB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
SW8 = O00400 ueSe 
Sw9 = 001000 ub4e 
TABLE 012656 1616 = 25938 
TABLEX 001340 p8Se 748 83st 837* 987 988 1008 1133 1145 1490 
TBITVE= 900014 cObs 
TENCHR OOS4EO 1596# 1608 1609% 1610% 611% 1612 16208 
TEMPO 01246 B56# 1130* 11364 1259 1260* 1268* 1271e 1272 1272 1274 12918 12984  1299% 

1308 1309 1310 1390 434% 1436e 1477% 1478 i801 1815* 
TEMP: 991250 6578 «1294x1299 1435e 1438 
TEMPS 901252 pee 1297% 1301 
TERM = QO0000 e557" 2589 
THEI 01314 6758 750e «6 g98e «= 991s 121 
THO = 001312 Brun = 749% = 72x «= 1000 Ss «1019S s«1LI? 
TIME = O01344 687% 848 
TIXBNO 006576 1661 16638 
TIXDIS 006532 1617 «16548 
TIXDON OOBBY6 1672 «16758 
TIXL 006566 16608 1668 1674 
TIXWOK 006506 1664 = 16658 
TIOY GOW14G B64 68 11628 
TKVEC_= 000060 Size 751x | 7Sc% 
TOTSIZ O0132e 6784 86 9861130 
TFVEC = OO0064 S148 
TRAPVE= OOCO34 Slee 86 703% «= 704 
TRTVEC= 009014 507s 
TTYOUT 901310 6738 830% 125k 1544x 1S46x 1549 
TYPCR 006154 g32 15448 
TYPE = 104400 7e3—Ci(—i7PBC7PDs—ia7H] Gs 7SHCESC(tsTOCSLCGC(iit CC9~—s i892 

1995 1908 1919 1938 1991 1997 2002 2006 adil 2012 aciy agi? adel 
2073 2170 2236 2238 22668 2312 

TYPO 006174 831 1257 1S4S 15478 §=61S48 
TYPOC = 1044Q! 18934 22678 
TYPON = 104403 22698 
TYPOS = 104402 22688 
VERT 001276 668% 981%  1065% 
VTADR 001172 6138 1365 
VTCSR_ 001234 S4S# lilee 1281% 1317% 1341 1366 1372% 1433% 1464 
VTEXCP O06340 1592 15955 
VTEXCT 006374 1598 160S# 
VTMADR 001170 6098 1335 
VTNOSP 006434 1604 16138 
VTPL 006256 15788 1582 
VTVADR O0116& 6058 1329 
VTVCHP OO1216 632% 1478% . 
VTVCRG 901214 6318 735 1330 1344 LY4S*# = 1475 1479% 1526 15e8% 
YTVCSR 9 OO0le2e beat 878 309 954% (191% 1333 1345 41% = 1442 TH44e = 14S2% 14S4e 1455 

VIVINT O01232 B4la8 1347% 
VTVMAP 001224 6388 1453% 
YTVPOS 001220 6338 1109# 
VTVPX OQOleeb 6398 1457# 
VTY¥PX1 001230 6408 
VTVSAV OO0l2eb2 662% 954 1191 
VTWOON OO06456 1579 16198 
VTWL 006264 iS8i# 1586 1590 1594 1618 
VTWRIT O06246 1115 1119 1123 1128 1143 1147 15768 1695 
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VIXDAC 001236 bbe = 146.8% 
vTYDAC 901240 478 = 1469% 
WOOOi 012536 2558 25708 
W002 012561 2560 25748 
WOOO3 + o1eeo4 2562 25788 
WOO04 012617 2564 2580s 
WOCOS 012636 2566 25838 
WOOO  O12645 2568 25858 
XREF 001300 B69e = §82e 1054 1059%  1063% 
XYAVE 007210 1261 1300 1800s 
XYBUF_ 007336 1806 1808 181] 1833" 1867 
XYBUFE= 007436 1804 1824 18668 
XYBUFP 007436 102 «=«1807* 18678 
YREF 001302 670" 983% 1055 = 1064s 
ZESUP_ 006730 7178 «1718 «1737 «1739% 
SAUTOB 001134 sS9a «1688 = 2037 
SBDADR 001122 cous 
SBDDAT O01126 55be 
SCHARC 010556 e075 2085e 2092 2101* 21068 
SCKSWR O07440 1g80% 2273 
§CMTAG 001100 Suee 695s 697 
SCM3 = O00006 5708 
SCNTLG 10312 1891 20328 
SCNTLU 1C305 1908 62006 = 20318 
SCRLF 01161 S73e 1919 2011 = 2031 = 2074S 2109 Be 
SERFLG 001103 ous 
SERMAX 001115 5518 
SERRPC 001116 5508 
SERRTS 01164 5308 
SERTTL OO!112 5498 
SFILLC 001156 E708 2078 2109 
SFILLS 01155 569# 2109 
SGDADR 001120 5538 
SGDDAT O01124 5558 
SGTSWR 007510 18928 2271 
SHO. = 000003 404 405 
SHIOCT OL1i46 222de 22408 
SICNT 001104 Sube 
SILLUP 011360 2282 2298 9 23178 
SINTAG 001135 oO" ideg 2037 
SITEMB 001114 cSO# 
SiF O01 i62 S74@ 2021 «= 2031S 2109 ae 
SLPADR 001106 S478 
SLPERR 001110 C4Be 
SNAIL = 44x"%% LU 723 © 20b2 
SMNEW 010330 1695 20354 
SMSWR 0105 °7 1892 20338 
SNULL = OO1154 cohe 2080 2199 
SCCNT_ 011004 242% 171% 2844 
SOMODE 011006 2137e 2141s 2146 2149% 2160% 21868 
SPASS 001100 S438 
SPWRAD 011354 23154 
SPWRDN 011214 705 22828 ©2310 
SPWRMG 011350 23138 
SPWRUP 011266 2292 22088 
SQUES 001160 S7oe 61938 = 2014 = 2031 «= 2109S 2238S BRM 
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SROCHR 007722 19518 2274 
SRODEC= x¥xxxH U eer? 
SROLIN OQ1904e 19798 ©2275 
§RDOCT 011010 ec0es 2c76 
SRDSZ = 900007 19728 
SRPA = H¥XKHE U e277 
§SAVRE= H¥eEXE U eer? 
S$SAVR& 011364 ee9le 2299 2300* 2301% 
SSETUP= 000114 6948 703 os 
SSTUP = 177777 6948 
$SWR = 160000 404 4OS# $72 2316 
$TKB 001146 S6Se 1534 1873 1884 
$TkKS 001144 S64" 753% 1873 1882 
STN = QO98001 4O4s 
$TPB 001152 S678 1949% 2098* 2109 
STPFLG 001157 S718 e056 2109 
$TPS 001150 S66% 1547 2096 2109 
STRAP 011150 703 2eS0# 
$TRP = 000011 2eS8e eeb&7e ef68e 22698 
STRPAD Q11172 2eSS 2ecbSs 
STSTNM 001102 Su4s 
STTYIN 010276 1981 1982 1994 e0le 
STYPBN= ¥¥e4*% UJ 2270 
STYPDS= x¥¥ee4 LU 2270 
$TYPE Q1934e ecSbs 2258 2cbS 
$TYPEC O10Sle 1924 2077 e084 2091 
S*YPEX 010560 2102 2104 2107 
S$TYPOC O10606 21408 2267 
S$TYPON 019622 2139 el4¥ee 2269 
$TYPOS O10S82 2135" 2268 
SOFILL O110G5 2el1sb* e2140% 2150 21858 
. = 013827 S2bs 5308 Sule 675 
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NOS 

1875 

1955 
1922% 

2271 

2030s 

2097 

17518 

2037 

1961 
1953 

22728 

17S2% 

1959 

2273 

1866 

22748 

1873 

22758 

20338 

22768 

2031 

22778 

20378 2109 
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COMMEN SiGs 
“OC Sige 
RRO 4108 

ESS gibe 
is 168 

SETS: S1és 
MULT $188 
NeaTS3 Sige . 
Ble Sigs = gz3c 2223 2204 
Piso Sise eels eck 2232 
REPORT Sibe 

SecPe_ (SMe 
SETERI > . 
SET "RA 2e28e e267 2268 2289 Zen) eé-3 
Se" 9 Sigs = E34 
Sack Sigs 
z293¢ Bibs 
SERLE 5:68 . 
S7aRs 5.68 53° Svs 1323 ise8 1362 

i%z8 1420 1448 45! i462 i453 
$33 1s4! 1542 1652 igss 1568 
Lrss yrs {79° iv79g 1863 187e 

. 224) ze34 2277 2289 e236 
Sak :68 agers | 
TRMTRO = 2 2E98 
TYPBIN Sits 

t “) ¢ Sigs 

TYPNAM 5:68 
TYPNUM 168 
7YPCCS Sigs 
TYPOCT Sige 1893 
TYPTXT Sigs 
SSCMRE o358 
SSCNTM 5358 
S§SESCA Sits 
SSNEWT Sits 
S§SET 2258e $2257 e2be eetS eel 2273 
SSKIP S168 

-ECUAT 3348 406 
. HERDE 3548 
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n
 

> e
s
 

| 

94 91 1909 1 10 19 1:02 «11341386 13 1 13400 1gugs1 
185 ses teen «i845 ikea «teas tetT Ste 1285 EEE 15 LEPR THER TRB 
177918221909 1918 = 2062138) 2148 2285 
103i 0 lgde tet? 19rB = s1079ssebS Ss te75ta SS 277—s«127B 1279s 128G 131: 
1313 «1314 13181318 1863 1814) 61S) s1775—ss1780) 1786 1E2E = 1827 1828 = 1932 
193 eel8 eee eeee eet 
“37 0 793—s«1B BI 
83 Br? 902 908 
T9984 HT HS 1035S) s10HHiS 13 tW2 SOs 1172791291270 

tga 135014871873 GbSF1b7e 1738 HT tS 18161831 etod ees 
199 9 aire 2215 
100; «1018 = 1020 
gs. 854 979 88 889 910 1099 1260 1272 1413 1444 1452 1454 = 14S6 

1535 «188? s15bi = «18131830 1885192) 1929156 S12 = 970 abe 2H 
fas N06 1H] 1858 N73 1503193687 abe 
1343 1514 
1805 1825 1995 
1982 
1967 2083 2173221? 
1196 = ede = 1515) «15821793 
7140s 736i BSCS SSBC HTH 7G HsCi«iH Ss10B2s102S 1H 

1051 «1066 = 1C87, 1087110) t437 146 t1bY 1190, 12021307) 1284) 138912 
1266 «= 1302S 1304 = 133413421370) 139) 0142S 1437) 1439s1N95) 151g = 15371584 
189 = 1639ss1EEH = s1bES = 1735)s1789)—Ss«17930ss881 tear 19071914) 82118581884 
1999 eccS = 2909S 2019) 3063) e071 «= 2079S 2093 2100 2163 e342 
199i fell = te1S)— 1239)sste3? teu? seb 4320449 sT45B 2 THES N7BsIS1L 1527 
1743 «174Bs«1778=Ss«d18B3) 1899) 1954 1989) 2057 209.” abl 
73983 geo 905 (i 98 iS 8HQT11SsLEPH Sd) 921225 1288 
128310851305) 1319 13el 1358) 13801389 4401500) 1817 1819 5861596 
1604 638 1674 1919 1937 1939 ° 1965 1998 2007 2013 2015 2059 2076 2096 
e102 2139 15H al?5 Beeh 2239 28H 318 
1080 «1383, 137501395) s1B4 1790 
747 C(C749siBRC7BY78S—(i7BBOCiéN?:sC SSG 73sBH’C (iC CLS 
9821023 «1030 1053109212310 32 s1B? 97) 11981219 122012821381 
414 «142314341818 = 1681 1739S'st77ts72s1779 1819820. i896 1ST 1883 
2152 2210 «= 2211 = 2300 
ed20 «= a075 2101 = 8238 

71300 738— 7H 7872S 983 HF HBT 93999 
1032 «1098 = 1100 1145 stb7]s1178 1189) 1201 = 1208 = 12231228) 12501333134} 
1369 1378 1390 1424 1536 «615871891 «= t782—sdSO4 = s«d182H = «1880 188618051923 
1927 1957, 1963 1966 = 1988): 1982 1994 } 
17400-1888 = s120«1986 = 20tH = 2008 «= dis) 2068 = 2070 ers = 2099 21032214 22S 
1271 1308 
857 %3 0 8797S iS 1H s1929S 10HD,stSF = 1060) BS 7H 10921238 

1208 «= 121024 tee 1230 1eg2 1261436 1H3B HSH 14961853 BETS 
1788 0«1792,—Ss«1993 
20s elbO 271 
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HALT S30 730) 7422058) 2293317 
INC 2 0 939 HSRC S194 = ss1170S «1177, s«4BB=:1200Sste0s sie 

13280182? 1234) 181016351718 74417741785 1823) 1935) 21862174 = 2301 
Ine 189212952105 
IMP S3y0C79P)'(i83H—i(iH—NCiKMLCSC (GSCsiéHDs—(sSHSSCié«éiSSSCtRGL Ge YCEHECC (iti? 

Bs BSB BL BH 0D 803 G98 1002 12H 10s? 1C8B 11031! 
ISR 7e4—'C PRCT =—siB]—(iB!CiBQCi®C (NS GCC (itiCiSC (RF 7HCsC“‘éizkwgzSSOG OD 

91 9% 919 § 931 935 938 $2 S49 2 S66 %6 971 976 1056 
10891415) dd = 1dn3)— 1122423 ke?) de tivd 11434? be 1911731178 
1189 138411871199 12dH 1208 1813 1281) 1226 S231) 1295 = 1357S sbi S182) 1384 
1238 = 1893,s«1298 = 13901318 130014201545 = 1deS = 1585 )=— 1857s 1617,s«lebe2~SssSG2 sd 95 
1728 0 1889—ssSi2@ «= 1924 = P7084 2091 

Mov 697 9 70L 409 703 POH SPD 709710, 712212719 720 BL BE 
w320OT32s—iPP HD HRC (7H EQ BL (i 7HS— (7S i778 iH S89? 
B44 869848) 489 BBSiC(itié7BC7S— (iit SSC (ew CH 8 83 837 
6 950 94 955 SH %0 261 981 983 986 987 g8 869831093 

1008 «1910s 1015) 10eS Ss 102=S 1048S ss054 S055) oe2 = td71~=Sssiceg Ss 1093-1098) t03 
iid = 1d12 1131S) AT? de.) 2S s12B 11301133) 1138) 1139sS2 188 = 1175 
1182 «118911851191 1043 teu4 Ss 1NS2SH 125912621281 = 1289128] 12H s1897 
1317-1328 33301331 013351399143 161347?) 13531354) 1365S 1366 2S 13671371 
13720 «1373137401378 01386) 1387) 1388 = 1392) 139413881404 1412) en tee 1493 
1435 tHE 14531457) hes = 4e9 1478S stha Ss 19g 1491821931499) ssISO8 = SI2 
S20 «S38 sIS4H = s1S4H SS sd1SN9)=Ss1S76 = stS80)«=ss1s@9—s«a1S96 = ss1B12Sss1639)sgHOstsSH SS teSS = 1855 
igS7 «1658 «=O s«dBSS=SsisbGS S69 )=SsstG73.Ss«dB7&SCsI719—s—«d'72L~=Ss«172BSs17B3)Ss«d172H)—S 72GB? 729 
1732 «i733)=S—«174S)=—s«177B=OC«d8OG)=SsBOl «= «1802 «= «1803 1806 = 18d? )=S «1808 «= «181i §«=s 1815S 181m «Ss 1893 
1917 1922 «= 1951 1952-1979 1981 =—1883 B23 024) 02S) 2neh 2060) 2061) 08S = 2080 
2195 BIS BINH = B1HS BIS] 2158 = 2178S l??,—ss2178 Ss 8174s BO) )=— 202 )= 2203) 2804) 2205 
2206 43208 «= 2209 eeB «= 29 832231) 2832 25D) 225i «= 855 9 2BS 203 884 3385 
eee «= B87 = 2088 )=S p89) eS 091) pede) 2882S 28892303) 0H 3CS 8306S 72332 

. 2309 83:00 eal = 214 
MCVB © i273,-s«127H=Ss«1B89ss1309«1310 1528) 1556 01560 )= 158; 1595 1725S) 173. = t7u?—Sst81O gH 

1901 1955 «196i 91585 18 1995 «= 2001 «= ati6. «Ss 2b «= 2080) 2088) 81361397140 BIH 
. give G14 2149-2150 2168 22le 223 

RESET = 744 
CL 1781 «1787-2153 PISS = 21SB 21572159) 2219S 2e2l =e 

ROR 1039 «1081 «=s«T0BB «= 1083) = s1dBY = 1kBDS1777 17S 
RTI 718 «= «1539—Ss«1823, «1971 «= 027) 0b? Bl «= 233 3b 
RTS 1355 1377 1397 1407 [415 [426 1446 1459 1470 j4ep 61501 = s«S2l=—s«529—S 15501566 

16:9 1643, s«1677,s«1697,s«-1749—Ss«a1794~=Sts«dB1?— sgl = 2107 = B26 
SEC 135713781398 . 
5 i000 «=«1016 «Ss 10191037, ss1o42s tee} =SB= 151915931784 

1075 «1298 «= 18131829 
TRE” = 258) BOE? «= 32GB 2269S 2271S 22739 2B74 Ss 2275s BH 
153 7380—C( 755i 27H) 1821S Oe?) s1034 = 10NS = 1072) 10BE S107) 1442 11N9s189 1195 

1241 «1255 126312651269 1303) 1308 = 13981344 13451431 17§ So? 1528 1578 
683 1737 «1915 «1930s :1988)= 1399 ee) a0eY = 2072) 09H ab 22? = 2834 BSS * 

TSTB =s«sdtPMBSCi«‘TRDL CCH S455 S144 )=SsISiO«SsIS4?)—s «deag.s«édT74@~«.:«CsISg2=«s«éd8SB)Ss«édTSSQ)=s«d959Ss«ECSGCEOM 
ASCII S72 2570 «2574 «= 578 «= 58D )=— 583) BBS . : 
asciz B74 2031 ase) 203320382710 a71b e723 2732238 7H e798 
BYTE S44 (SHS  _§50 1 (559 S60 59570 «S71 = 1605 = 2028 = 2029 
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244 2459 8 e4te e467 e447] e476 ey#so = e48S 489s HSH e4SG)eSO4) = 2509 2S 15 2520 
eS26 eS31 essr  eS4e eSB 

-OSABL 1940 
ENSEL 334 187 
~END 2veg 
-ENDO 333 410 502 516 $35 $38 S42 S44 S72 576 694 7791 702 703 795 

niche 723 1324 1323 1361 1365 1383 1386 1402 L404 1410 1412 1418 1420 1429 
1431 1449 i4Se 1462 L464 Lu? 1475 1483 1489 1504 1507 1Se4 1526 1$32 1534 
iS4e 1S44 1553 1SS3 1589 1575 1623 1633 1647 1652 1686 1689 1709 1715 1756 
1771 1°93 1800 1870 1873 1874 1876 1904 1949 L944 2972 1973 1981 1983 1986 
2014 2931 2037 2033 204e 2062 2110 ell3 2198 e191 2197 2241 2242 e245 2251 
2254 2e$6 ecb? 2268 2269 eer e271 eer 227 2274 2275 2276 2277 2278 2281 
2e39 2291 ees 2303 e316 2320 

EQUIV 410 421 419 434 435 464 465 466 467 468 463 470 471 472 473 
492 493 494 49S 49 497 498 499 $00 $0! 

EVEN 1607 17$3 2037 essy ess 
oF 395 408 474 59e $33 $37 541 S43 S72 $75 575 694 596 701 793 

705 707 723 1323 1328 1360 1364 1382 1385 1401 1403 1409 1411 L417 1419 

1$33 1541 1543 1552 1555 1588 157' lgee 1632 1646 1651 1685 1688 1699 1714 
17sS 1770 1797 1799 1865 1872 1874 1875 1876 1904 194 1944 197, 1980 1982 
1386 1987 2030 2031 2037 2038 2041 2062 2109 2lle 2197 2190 2193 2209 2241 
2ee44 2259 2eS4 2258 e267 2268 2269 2270 e271 2273 2274 22? 2276 7 228C 

. 2299 2291 2296 2303 2304 e312 e3l4 2316 320 
IFF 408 538 S41 S43 572 S76 701 1324 1329 1361 1365 1383 1386 1402 1404 

i81C 1Yle 1418 1420 1429 1431 1449 14Se2 L462 1464 1473 1475 1483 1489 1SC% 
1$07 iSec4 1Se6 1$32 1534 1S42 1S44 1553 1556 1569 1575 1623 1633 1647 1gS2 
i$86 1393 1790 1715 1756 1771 1798 1800 1870 i873 197 L344 1945 1951 197 
3363 1386 e014 2030 2039 2042 2110 e113 2198 e1g9l e242 2245 e251 2278 2281 

IFT 1946 1951 2214 2234 e241 
IFTF 2891 1944 1947 2210 2218 2240 
TIF 3h 399 494 405 $39 o75 702 1873 1894 ed2e 203! 2037 2109 2242 2286 

e267 2268 2269 2271 2273 2274 2275 eer 
TRE 2204 2230 2284 2230 2303 2304 
LIST 394 Sis 5 S72 694 707 1972 2258 f-3-)°) 2267 2268 2269 2270 2271 2272 

-SBTTL 406 S24 533 $35 576 692 695 l32e 1870 2039s 210 2188 2242 8=22S8 2279 

- WORD §30 531 S32 543 S46 S47 S48 549 oS2 $3 ss4 S55 S56 557 559 

ERRORS DETECTED: 0 
CEFAULT GLOBALS GENERATED: 0 
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* .DENCB. SEO SOL pred )5 Pli 

CORE USED: 19k (3? PAGES) 
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