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TOENT IFICATION 

PRODUCT CCDE: MAINOEC=11-D2NCB~0-D 
PRODUCT NAME: GAMMA 11 EXERCISER 
DATE CREATED: maY 1976 
MAINTAINER: DIAGNOSTIC ENGINEERING 
‘ASTHOR: R. MOORE 

PYRIGHT 1C) 1973, 1974 8 1976 
SITAL EQUIPMENT CORPORATION, MAYNARD, MASS. 

HIS SOFTWARE IS FURNISHED UNCER A LICENSE FOR USE ONLY ON A SINGL 3 
sSTER_SYSTE™ ANC _MAY BE CCFIED CNLY WITH THE INCLUSION OF THE ASOV 

YRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, MAY NOT 
PROVIDED OR OTHERWISE MADE AVAILABLE TS ANY JTHER PERSON EXCEST FOR 
gn SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LIZENSE TERMS. 
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TQ AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN 
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THE INFORMATION IN THIS DOCUMENT I 
ANC SHOULD NCT BE <CCNSTRUED A 
CURPORATICN. 

DEL ASSUMES Ny RESPINSIBIL 

§ SUBJECT TO CHANGE WITHOUT NOTICE 
5 A COMMITMENT SY OlofTAL EQUIPNEN? 

Ty. F Ti R THE USE OR RELTASILITY OF iTS 
HIS NOT ’ DEL. 
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aici RECOMMENDED OPERATOR ACTION 
“5 CAMERA/ADC SETUP 
“= JOYSTICK SETUP 
“5 1° H306/ARII 
x 3 H306-NC11 

73 MISCELLANECUS secenceeece 
=: DEVICE BUS AODRESS MOCIFISATICNS 
3° FREE RUN MODE (TYPE “F“ 
33 ERROR REPORTING 
33 EXECUTION TIME 

ss 3. PROGRAM CESCRIPTISN 
SE g: hATA CONNECTION $ CISPLar 
=> g: JYSTICK MODES 
53 973. H306-ARLL 
55 573.2 WaQG. NCL] 

z= 5. LISTING 
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33 

THIS IS A SELF CONTAINED PROGRAM DESIGNED TO CCNYERT DATA FSOM 
THE GAMMA CAMERA VIA THE NCi1 INTERFACE AND DISPLAY IT ON A VT31 
OR \SVOl DISPLAY. IT CAN BE USED FOR CAMERA INTERFACE AND 
JOYSTICK SETUP OR FOR PRACTICE IN IMAGE MANIPULATION. iT IS 
MEANT AS A EXERCISER RATHER THAN A DIAGNOSTIC, TOTAL PROGRAM 
CONTROL IS ACCOMPLISHED THRU THE CONSOLE KEYSCARD. 

a 

ie 2.2 REQUIREMENTS 
RO 
i 2.1 EQUIPMENT 
1 1. POP-11 COMPUTER 
il 2. 1/0 TERMINAL (I.£., ASR33 TTY? 
it 3. NCIL INTERFACE 
1 4. GAMMA CAMERA (OR SUBSTITWTE) 
ii S.  ¥T01 Cf VSv0l SISPLAY 

33 2.2 EGUIPMENT.DOTLMENTATION - OPTIONAL 
te 4396 JOYSTICK 
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é. ARI IF SELECTED FOR JOYSTICK MCTE 
3 NCLI-A CANERA FRONT-END tnStRucTYS : % MANUAL 

13 DRAWING SET NCL1-A-O 
72 2.3 PRELIMINARY PROGRAMS 
1e3 b.  MAINDEC-LI-D2NCA SHOCLD HAVE PREVIOUSLY BEEN SUN 
ir : 
232 
ize 2.4 STORAGE 
sae THIS PROGRAM USES ALL OF LOWER 12k OF MEMORY. 
738 

is 
iis 2.0 LOADING PROCEDURE 
247 
r42 NORMAL PROCEDURE FCR LOADING A BINGRY PROGRAM INTO MEMORY SHOULD 
T43 BE FOLLCWED. . 
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Pe i 4.0 STARTING PROCEDURE 

252 LOADING ADDRESS 209 AND STARTING WILL INITIALIZE THE SYSTEM AND 
5 AWAIT” A KEYBOARD COMMAND. 

235 5.3 OFERATOR OFTIONS 

7 ye
 

ui
 

o-
 

OPERATOR KEYBORRC OPTICNS 

TYPE TIN“- COLLECT NEW DATA FROM CAMERA = CLEARS CORE MATRIX FIRST 
TYPE "Ch SOCLE*T DATA FROM CAMERA = STARTS NCL. PREVIGUS “ORE 

MATRIX DATA NCT CLEARED 
TYPE “S"- STOP NCL DATA COLLECTION - ALSO TERMINATES FREE RUN 
TYPE “Z"=- ZOOM - SET NC11 TO GAIN 
TYPE “R™- REGULAR - SET Neth Jo Bain 2 ‘DEFAULT COND} 
TYPE “V"= SELECT VTO1 DISPLA 
TYPE “W- SELECT VSVO1 DISPLAY (DEFAULT COND USING 1ST SIT MAP: 
TYPE “M"- SELECT vSVO1 DISPLAY ano USE eNO BIT 
TYPE “E“- ERASE THE SELECTED DISPL 
TYPE “An- DISPLAY ISOTOPE A (DEFAULT COND) 
TYPE “B"- DISPLAY ISOTOPE B (2 GAMMA) 
TiPE “D"= DISPLAY DATA - DISPLAY SELECTED ISOTOPE 
TYPE “L"- GET LOWER THRESHOLD FROM KEYBOARD (DEFAULT=9) - ali 

MATRIX VALUES LESS THAN TYPED VALUE ARE NUT DISPLAYED 
T/PE “u"= GET UPPER THRESHOLD FROM KEYBOARD (DEFAULT=I77770) - 

BL. fIGTRIX VALUES GREATER THAN TYPED VALUE ARE NST 
be 

TYPE “F"- FREE RUN MODE - COLLECT QND DISPLAY NEW DATA 
CONTINUOUSLY - TYPE "S" TG TERMINATE THIS MODE 

TYPE “G"- INIT?AciZE EVERYTHING - START FRESH . 
TYPE “I"- JOYSTICn CALIGRA-ION USING ARL1 - USE “CNTRL <c” TC 

TERMINATE MODE . 
TYPE “K"- JOYSTICK CALIBRATION USING NOI1 - USE “CNTRL co" TO 

TERMINATE MOOE - USE “CNTRL G” TO TURN OFF-SN BELL 
(NO CONVERT INDICATION: _— 

TYPE “T"- GISPLAY INTENSI7Y TEST PATTERN ON SELECTED DISPLAY - 
THIS FEATURE IS FOR DISPLAY VERIFCATICN ONLY 
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5.2 OPERATOR SWITCH RESISTER OPTIONS! 
o NONE 
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6.2 PECOMMENDED OPERATOR ACTICN . 

‘4 CAMERA.ADC SETUP 

|. PLACE RADIOACTIVE FLOOD SOURCE IN FRONT_OF CAMERA DETECTOR 
OR USE A WEAK RADIOACTIVE SAMPLE ASGUT 3 FEET FROM A FevEC Toe 
WITH THE COLLIMATOR REMOVED. 

2, COLLECT DATA (C) AND DISPLAY (D) 
3. ADJUST THE X AND Y GAIN CONTROLS ON THE NADCi UNTIL @ &SLNE 

STROLE* 1§ SEEN AND CENTERED WITHIN THE SOX ON SCREEN. 
4. INCREASE THE CIRCLE* SIZE UNTIL THE EDGES JUST BEGIN 7C ToucH 

THE BOX. 
S. COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF 

THESE IS AN ARTIFACT ON THE CENTER OF THE SCREEN THAT \O0KS 
LIKE A RIGHT ANGLE BRACKET, THE CCINCIDENCE DELAY CIRCUIT 
SHOULD BE ADJUSTED. 

&. IF THE MATRIX COUNT EQUALS 65,536, THE 7 CCUNT EQUALS 9 AND 
THE DISPLAY IS BLANK. THEN TURN OFF THE ‘TEST CLOCK’ SWITCH 
SN THE BACK OF THE INTERFACE AND THE SITUATION WID! BE 
REMEDIED. 

>. IF THE MATRIX AND Z COUNTS EGUAL O THEN No SATA WAS 
COLLECTED. THEREFORE, NO DISPLAY. 

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

&.2 JOYSTICK SETUP 

6.2.1 H306"ARL1 

1. SELECT ARIJ JOYSTICK CONFIGRATION BY TYPING “J”. 

é. ADJUST THE X $ Y POTS ON THE H306 JOYSTICK SO THAT THE Our 
\VTO1) OR CROSS HAIRS (VSVO1) PROVIDE UNIFORM ACCESS WITHIN 
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF 
2 ape ek WILL PROVIDE A POINT APPROXIMATELY CENTERED IN 

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

4. A “CNTRE C” WILL RETURN USER BACK TD THE KEYSOARD MONITOR. 
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2.2 H306-NC11 

«q
o 

1 

SELECT NC11 JOYSTICK CONFIGURATION BY TYPING “K". 

REPEAT STEP 2 IN 6.2.1. THE X & ¥ GRIN CONTROLS ON THE NacCL 
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 KEYBOARD MONITOR. 

® NOTE: IF THE INPUT TO THE ADC: is IS OUT OF RANGE THEN THE NC11 
nO. CONVERT FLAG WILL SET. THATS FLAG SETTING IS INDICATED SY 

1
 

pe
 

RINGING THE BELL ON THE PRINTER (A “CNTRL S° WILL TURN OFF/ON THE 
BELL). 

MISCELLANEOUS 

DEVICE BUS AOCDRESS MODIFICATIONS . 

NC11 MODIFY LOCATION “NCADR” °F BASE SUS ACORESS IS NOT 
164909 

VSVO1 MODIFY LOCATION “VTVAOR™ IF 3ASE BUS ADDRESS .HARACTER 
GENERATOR? IS NOT 272600 
MODIFY LOCATION “VTMADR” IF BASE BUS AOCRESS (BIT MAP: 
IS NOT 172620 

W701 MODIFY LOCATION “VTADR" IF BASE 3US ADDRESS IS NOY 
176756 

ARLI NCDIFY LCCATION “ARAOR” IF BASE BUS ADDRESS IS NOT 

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

FREE RUN MODE (TYPE “F™) 

MODIFICATION OF LOCATION petites WILL ALTER THE CATA COLLECTION 
iat iN cel ~~ REE RUN MODE. THE DEFAILT VALUE OF 10:8) PROVISES 

0! co 
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.3 ERROR REPORTING 

1. INCORRECT KEYBOARD COMMANDS ARE RESPCNDED WITH °° 

2. ANY SELECTED DEVICE (SEE SECTION 7.1) WHICH GOES NOT RESPC'C 
ON THE UNIBUS WILL BE INCICATED. 

EXECUTION TIME 

THE EXECUTION TIME iS COMPLETEL? DEPENDENT LPCN THE JSER FoF 
WHATEVER CPTION SELECTED. 

PROGRAM DESCRIPTION 

DATA COLLECTION & DISPLAY 

THE USER MAY COLLECT DATA FRIM THE GAMMA CAMERA SYSTEM VIA THE 
NCl1 INTERFACE AND DISPLAY THIS DATA ON A VTOL STORAGE SCOPE OR 
THE VSVO1 (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE 
KEYBORRD AS OEFINED 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 PREFORMS AN NPR INCREMENT TC MEMORY TO THIS © 
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX S4Yx64Xx15 
(RESOLUTION 2) OFFSET TO ADDRESS eCO09(8) FOR THE ‘A* ISOTOPE 
AND FOR THE 'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE 
ATTACHMENT) INFORMATION VIA_B GAMMA LOGIC IS STORED STARTING AT 
ADDRESS 4OQO0O (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION? 
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE UPPER ANC _OkKER 
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VTQ1 98ND 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 DISFLAY, THE FCLLOWING 
FARAMETERS ARE DISPLAYED: 

LOWER THRESHOLD- Poe enes GREATER THAN THIS VALUE ARE 

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE ONITTES 
2 COUNT- 32 BIT COUNTER OF A/D START PLUSES 
MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN 

THE 64X64 MATRIX . 
Z00M- DISPLAYED IF GAIN WAS SELECTED 
B-GAMMA- DISPLAYED IF ‘B* ISOTOPE SELECTED 
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8.2 JOYSTICK MODES 

[é
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fu
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1 

2 
oe 

H306’AR1L1 

SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE 
ABILITY OF THE H30§ WHEN CONNECTED TO THE ARL1 TO DISPLAY A_X AND 

INDICATION ON THE SELECTED DISPLAY. THIS INDICATION SHOULD 
AGREE WITH THE PROCEDURE DEFINED IN SECTION &.2.1. THE ARL1 A/D 
CHANNELS HAVE THE FOLLOWKINS RELATIONSHIP: CHAN O = Y CATA, CHAN 
Looe ANC CHAN 2 IS THE INTERRUPT SAR INCICATOR (C=DEPRESSED 
Vite). 

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 : DATA IS APPLIED 
TO THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS 
DEFINED IN SECTION &.2.2. 

NOTE: WHEN USING THE VTO1 DISPLAY “HE WRITE - THRU MODE IS 
USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE VSVO1 
USES THE X & Y CROSS HAIRS AS THE DISPLAY INDICATOR. 

LISTING 

~TITLE MAINDEC-11-DZNCB-C ~=GAMMA !1 EXERCISER 
;*COPYRIGHT (Cs 1976 
: #DIGITAL EQUIPMENT CORP. 
: #HAYNARD, MASS. 01754 

!SPROGREN BY R. MOORE 

S STHIS PROGRAM WAS ASSEMBLED USING THE FOP-!1 MAINDEC SYSMAC 
; #PACKAGE (MAINDEC-11-0ZQAC-CO},MAR 21, 1976. 

éTne1 
SSWR 60000 sHALT Off ERROR, LOOP ON TEST, INHISIT ERROR TYPILT =} 
"SBTTL BASIC DEFTNITIONS 

:*INITIAL ADDRESS OF THE STACK POINTER ### 1100 ### 
STACK= 0 110 
-EQUIV EMT, ERROR sBASIC DEFINITION O& ERROR CALL 
-EGUIV IOT, SCOPE BASIC DEFINITION JF SCOPE CALL 
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DONCB. PLL BASIC CEFINITIONS s 

413 ; s¥MISCELLHNEOLS DEFINITIONS . 
415 990011 HT= 11 -:CODE FOR HORIZONTAL TAB 
415 noone iF le :3CODE FOR LINE FEED 
ys afo5is CR= 15 :CONE FOR EAST AGE RETURN 
Hi gcoese CRLF= 200 =:CONE FOR CARRIAGE RETURN-LINE FEED 
413 1777 PS= 177776 PROCESSOR STATUS WORD 
415 ,EQUIV ©S PSW 
430 LPerr4 STKLMT= 177774 -STACK LIMIT REGISTER 
425 enna PIRG= 177772 t PROGRAM INTERRUPT REQUEST RESISTE 
ya 177570 DSWR= 177570 “HARDWARE SWITCH REGISTER 
23 1e7579 DDISP= 177570 : | HAROWARE DISPLAY REGISTER 

435 ;#GENERAL PURPOSE REGISTER DEFINITIONS 
¥EE alalalelsrs ao= "9 :GENERAL REGISTER 
337 fesalarelapt Ris al i GENERAL REGISTER 
459 lalaleie - &3= “2 ?GENERAL REGISTER 
439 090333 Q3= “3 “GENERAL REGISTER 
430 gosecs R4= “4 GENERAL REGISTER 
421 ggoqos RS= “5 -: GENERAL REGISTER 
432 095956 Rb= “ :;GENERAL REGISTER 
433 905067 R7= “7 GENERAL REGISTER 
434 -EQUIV R&,SP i STACK POINTER 
435 “EQUIV R7,PC :;PROGRAM COUNTER 

437 -¥PRIORITY LEVEL CEFINITIONS 
428 ocs909 PRo= : PRIORITY LEVEL 0 
433 ofo549 PRi=z 40 i : PRIORITY LEVEL 1 
349 o30100 PRe- 100 ::PRIORITY LEVEL 2 
ae 900149 PR3= = s«140 _PsPRIORITY LEVEL 3 
442 90¢200 PRY= C0 PRIORITY LEVEL 4 
443 990240 PRS= 240 PRIORITY LEVEL 5 
444 oc9300 PR5= 300 ::PRIOPITY LEVEL § 
445 00349 PR7= 349 :;PRICRITY LEVEL 7 

4G> - -£"SWITCH REGISTER" SWITCH DEFINITIONS 
a4& 100090 GwiS= 100090 
445 q4950¢0 Gwi4¥=  4o000 
459 f2c000 SW13= 20000 
45] 619000 SWi2= 10000 
452 094600 SWil= 4900 
453 po2900 Swid= eco 
454 391000 swog= 1000 
455 s9c409 SwO8= 400 
4ySE ooo2ca SWo7= 200 
457 e50100 SWOb= 100 
4Eg cooa4a SWOS= 40 
45S al alaley—e SWOY= 20 
469 000010 Swo3= 10 
461 900cc4 SWOe= = 
462 cocate SWwOl= 2 
463 n00ce1 swod= 1 
464 -EGUIV SWO9,SW9 
455 “EQUIV SwOs: SWE 
465 “EQUIY SwWO7;SW7 
uo? “EQUIV SWO6: SWE 
458 -EGUIV = SWOS, SWS 
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NCB.P11 BASIC DEFINITIONS 

469 EQUIV SWO4, SHY 
470 “EQUIV SWO3)SW3 
471 ‘ EQUIV SWO2, SWe 
473 “EQUIV SWOL! SWI 
423 TEQUIV SwOd; So 

f oe 

4? ;¥DATA BIT DEFINITIONS (BITOO TC BITIS) 
47 10¢090 BIT1S= 100000 
ure sycoce BIT14= 40000 
47 820900 BITI3= 20000 
479 O10900 BITle= 10000 
480 04900 BIT1i= 40CO 
431 992000 BITiO= 2000 
482 091000 BITO9= 1000 
493 oenuag BITQ8= 400 
434 gece BITOr= 200 
495 o00:09 BIT0b= 100 
496 oo0040 SITOS= 40 , 
497 ocod29 BITOY= 20 
489 g00010 BITO3= 10 
4B5 o000c4 BITOc= 4 
490 accene BITdl= 2 
4g: falatalalep BITQO= 1 
ug2 EQUIV BIT99,B1T9 
433 EQUIV BITGS;BITS 
434 EQUIV BITO7;BIT? 
495 EQUIV BITO6;BIT& 
436 EQUIV BITOS/81T5 
4a? EQUIV BITO4/BITY 
49g - EQUIV BITO3;BIT3 
499 “EQUIV BITO2,BITe 
500 TEQUIV BITOI;BITi 
50: “EQUIV 81700; BITO 
> 

503 ;¥BASIC “CPU TRAP VECTOR ADDRESSES 
504 200094 ERRVEC= 4 :TIME OUT ANC OTHER ERRCRS. 
505 slalalepte RESVEC= 10 i RESERVED AND ILLEGAL INSTRUCTIONS « 
596 pc0014 TBITVEC=14 :"T" BIT 
567 000014 TRTVEC= 14 :TRACE TRAP 
50¢ 909014 BPTVEC= 14 t ]BREAKPOINT TRAP (BPT; 
509 noode20 IOTVEC= 20 ;INPUT/OUTPUT TRAP (IOT) #*SCOPEx# 
510 90024 PWRVEC= 24 POWER FAIL 
gil 990030 EMTVEC= 30 EMULATOR TRAP (EMT) ##£RRORE* 
Sie p00034 TRAPVEC=314 :"TRAP” TRAP 
513 o90060 TKVEC= 60 :TTY KEYBOARD VECTOR 
514 oooce4 TPVEC= 64 pity PRINTER VECTOR 
S17 oo0249 PIRGVEC=240 ::PROGRAM INTERRUPT REQUEST .ECTOR 
517 
518 ;SOME COMMON PROGRAM VALUES AND EQUATES 
520 990920 CLZ=20 :CLEARS Z REG AT REG 14 
521 000100 CLALL=100 :CLEARS NCII AT REG 14 
bee oecco0 MATRIX=20000 SSTARTING ADRS OF MATRIX CATA 
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MAINGE-11-DONCB-C SAMMA 11 EXERCISER MACYI1 271732) 21-SEP-76 15:32 PAGE 11 
DIONCB.PLL TRAP CATCHER 

525 
526 ooooco .20 
Ser :¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A". +2,HALT™ 
539 TeSEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
3e3 00174 " EALOCATION, 9 CONTRINS (0 TO CATCH IMPROPERLY LOADED VECTORS 

é = 

531 900174 90ace0 DISPREG: .WORD 9 ; SOFTWARE DISPLAY REGISTER 
S32 O0Ci76 Ss0c0c0 SWREG: :WORD 0 ::SOFTWARE SWITCH REGISTER 
533 ; SSBTTL STARTING ACORESS(ES) 
534 acozo> oco:37 001388 JMP = QHSTART ;:JUMP TO STARTING ADDIESS CF PRSGRAM 
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COMMON TAGS 

-SBTTL CUMMON TAGS 

5 Re Re AG TEASE AE Re SE HE SESE SEE Se ESET SEE SEH ESE SETH HEHE HEE HEHE HEE EEE EEE EEE RE EE EE ELLE EEE 
SRTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
:®USED IN THE PROGRAM. 

-=1100 
SCMTAG: s:START OF COMMON TAGS 
$PASS: .WORD O :;CONTAINS PASS COUNT 
STSTNM: .BYTE Q ;;CONTAINS THE TEST NUMBER 
SERFLG: .BYTE Q ssCONTAINS ERROR FLAG 
SICNT: .WORD 0 ssCONTAINS SUBTEST ITERATION COUNT 
§$LPADR: .WORD 0 :;CONTAINS SCOPE LOOP ADDRESS 
SLPERR: .WORD OQ ssCONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE © :;CONTAINS ITEM CONTROL BYTE 
SERMAX: .BYTS 1 :;CONTAINS MAX. ERRORS PER TEST 
SERRPE: .WORD Q s:CONTAINS PC OF LAST ERROR INSTRUCTIGN 
§$GOADR: .WORD O ;;CONTAINS ADDRESS OF 'GOOD* DATA 
$8DACR: .WORD O *:CONTAINS ADDRESS OF ’BAD* DATA 
$GDDAT: .WORD OQ *:CONTAINS ‘GOOD’ DATA 
§$BODAT: .WORD O ;;CONTAINS ’BAD’ DATA 

- WORD g ; sRESERVED--NOT TO BE USED 

SALTOB: .BYTE GCG s; ;AUTOMATIC MODE INDICATOR 
SINTAG: ate s; INTERRUPT MODE INDICATOR 

SUR: -WORD OSWR :;ADDRESS OF SWITCH REGISTER 
DISPLAY: .WORD DDISP ;;ADDRESS OF DISPLAY REGISTER 
$TKS: 177560 ;;1TY KBO STATUS 
$TKB: ~ 177562 ) ;;1TY KBD BUFFER 
$TPS: 177564 7: TTY PRINTER STATUS REG. ADDRESS 
STPB: 177566 :: TTY_PRINTER BUFFER REG. ADDRESS 
$NULL: .BYTE Q ;;CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE @ ;;CONTAINS # OF FILLER CHARACTERS REQUIRED 
SFILLC: .BYTE le ;;JNSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE 0 3; TERMINAL AVAILABLE” FLAG (BIT<O7>=0=YES, 
$QUES: .ASCII 77/7 ;;QUESTION MARK 
$CRLF: .ASCII <15> ;; CARRIAGE RETURN 
$LF: sASCIZ <i2> ;;LINE FEED 
Hi 28 EEE SESE HEU GHG TG ERAT tilt 
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DZNCB.PLi ERROR POINTER TABLE 

sr .SBTTL ERROR POINTER TABLE 
fs ¢ 

o> ;¥THIS -TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN QccuR. 
579 THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOL'ND 
530 oo, :RLOCATION*SITEMS. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
591 :#NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS \GERRPC). 
82 ~ SHNOTES: EACH ITEM IN THE ‘TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

S34 . ou EM s;POINTS TO THE ERROR MESSAGE 
595 - 1% DH ;iPOINTS TO THE DATA HEADER 596 = of SPOINTS TO THE DATA 
$87 *% OF ::POINTS, TO THE DATA FORMAT 
Ss 

589 
590 O01164 SERRTB: , 
3! ; THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE : 
593 ° 
594 
Sos 
596 

a 
233 sNC11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 

Bol 001184 164906 NCADR: 164000 

603 _ 3¥SVO1 BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE 
B05 O0!1S6 172600 YTVADR: 172600 ” - 
£07 . :VSVO1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MACE HERE 

609 061170 1520 VIMADR: 172620 

pi ;VTOL BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 

bi3 001172 176756 , VTADR: 176756 

bi sAR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 

E17 co1i74 !70400 ARADR: 170400 
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sNCLL REGISTER ADCRESS PCINTERS 

164CCC °  COMMAND-ETATUS 
: 164%9Ce - OFFSET 

NSAREG: 164994 : ADCRESS 
164006 SHI Z CCUNT 
164C10 iL0 2 CUNT 

SFUN: 164O14 > SPECIAL FUNCTIONS 

sVSVOL RESISTER ADDRESS POINTERS (CHARACTER SENERATSR. 

172690 : CHAR STATUS 
172602 ROSS HAIR POS 
72604 . : CHAR POS 

:VSVO1 REGISTER ACDRESS POINTERS (BIT MAP. 

172620 : COMMAND “STATUS 
1reeee MAP AORS 

17eese {PIXE: SYTE 
17B63C PINTENSITY LOOK UP 

VTOL REGISTE® ACCRESS POINTERS 

176756 } » COMMAND - STATUS 
76760 x Nac 

: [76752 ry BAC 

SARLL REGISTER ADCRESS POINTERS 

1724ee SIOMMAND STATUS 8 CeANNEL 
173483 :A°D SUFSEs 

- ee ee _
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C02 
21-SEP-"& 15:32 PAGE :S 

ON PROGRAM TAGS AND STORAGE  OCGTICONS 

;COMMON UTILITY LC? 
“COMMON UTILITY LOC 
“COMMON UTILITY LCC 
Os VSVOL DISPLAY, -1=V7C1 CZSELAY 
TOTAL ® OF INTENSITY [EVELS, 15 OR 22 
SINITIAL INTENSITY SHADE «nee 
VSVOL SET UP - CULL S[REEN, MONS .SLd-WMT., ENA DISPLAY 

: CUPRENT CORE ADRS OF CELL BEING CIEPLAYES 
:CURRENT ADRS OF BIT MAP LD 
-CUPRENT PIXEL BYTE COUNT 
:4 PIYELS ASSEMBLED HERE BEFORE SIT MAP L 
:COUNTS 64 DISPLAYED POSITIONS EACH RoW oy 7SS, 
:Z3UNTS 64 ROWS FOR TO) DISPL 
ix PCS FOR VTO! DISPLA 

Y POS FOR VTO! Rrepcay ass 
S“ONTAINS ASCII CHAR THAT NEECS CONVERSICN FOR /721 2 
-CONTAINS KEYBOGRD CHAR TYPED 
-CUTPUT CHAR TO PRINTER 
=" IW THRESHOLD VALUE APPLIED 7 
[HIGH THRESHOLD VALUE @PPLIED 
: SAVED silt CSR CONTENTS WHEN 
233A = GA = 

‘#3 aL a OF CELLS IN MATRIX (I 
:COUNTS TOTAL # OF CELLS IN MAT! 
:CONTAINS CURRENT X DAC POSITIOI 
SZONTAINS CURRENT Y BAG SSITISN Y 
S=SNTAINS CHAR SIZE OFFSET .VTOL) 
> =5NTAINS LARGEST CELL OF “MATRIX WITHIN THRESHCLZS 
SCSUNTS 64 CELbe EACH ROW_OF CORE MATRIX nas 
:CONTAINS STARTING ACRS SF MATRIX OF SELECTED 1507296 
:NON@ZERO SAYS COLLECT NEW Cnr § DISPLAY IN FREE SN Mz 
THIGH ORDER COUNT BELAY FOR COLLECTING SATA-FREE RUN “SS 
:CENCL2 JOYSTICK SOURCE, -1=AR!I JCYSTIk SSLRCE 

NTAINS CURRENT ARLI “HAN 8 iniBocaa grt 
1d IST BIT MAB, -1 SaYS QND SI? “APS.22° 

mane 
TMG i] o* Ne ro E57, -3 SAYS wt 

MATRIX CELLS 
MATRIX CELLS 

SPLAYING 
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MAIN ERISRAM 

.SBTTL MAIN PROGRAM 

901356 START: 
“SBTTL INITIALIZE THE COMMON TAGS __ 
7:CLEAR THE COMMON TAGS (SCMTAG) AREA 

051365 cl27Ce 601500 MOV aSCMTAG, RE -:FIRST LOCATION 10 BF CLEARED 
901362 905926 LR (RE I+ =3CLEAR MEMORY LOCATICN 
O9:364 Seerss 991143 Cup SSWR,R& ;; DONE? 
eotgro 9913" BNE 6 -LOOP BACK IF NO 
501372 Bie: p01100 #STACK, SP GET UP THE STACK PCINTER 

- SINITIALESE A FEW VECTORS 
991376 e737 911150 970034 MOV SSTRAP, JATRAPVEC ;;TRAP VECTOR FOR TRAP SAS 
9591494 Jiargr ac0340 956036 MOV 8340, JRTRAPVEC+2; (iver ? 
Cetsi2 Oler3r Sliel4 secasy MOV RSPWRON, JEPWAVEC sPOuER FAILURE VECTOR 
301426 S8le737 o0d34o 990955 MOV 9340, J8PWRVEC+S «LEVEL 7 

135126 FIR A HARDWARE SWITCH Rec taben® IF NOT FOUND OR IT IS 
. ::EQUAL TQ A "<1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

OS1426 913746 390904 MOV DRERAVEC,-(SP) :;SAVE ERROR VECTOR 
OSis32 S1b737 51566 opecoy MOV 64S, JAEARVEC reer UP ERROR VECTOR 
C5144) 12037 1P7S70 oorise MOY 89SWR, SWA ::SETUP FOP A HARDWARE SWICK PESIS"ES 
OCtHHs Olerse irr575 Silue MOV sDC0IS®, DISPLAY : AND A HESCWARE DISPLAY REGISTER 
OCi454 Beerre ierhee LP7eSe Mp a-1, a5WR -TRY TO REFERENCE HARDWARE SW 
C0i4be 90:01 BNE 2e8" ::BRANCH IF NO TIMEOUT TRAP OccUSSED 

7:AND THE HAROWARE SWR IS NCT = -: 
oo14s4 900493 8R 65S ‘S:BRANCH IF NO TIMECUT 

t4ep O12716 COl474 64S: MOV 8655, SP) PISET UP FOR TRAP RETURN 
9931472 ocagn2 ATI 
celd74 1e73? S00176 CONN 658: MoV BSUREG SW PePOINT TO SOFTWARE Suef 
Anisg2 Bler3a7 soci7e solve MOV aDISPREG CISPLA 
90:510 O!e637 ooccos B63: MCV (SP) +, JSC RRVEC ” RESTORE ERROR VECTOR 

NC15i4 194400 913253 TYPE MSG] 360 IDENTIFY PRISRAM 
Geis2c 904737 4905112 JSR be SELcTa :DEFAULT TO VSYS1 SISPLAY IF THERE 
861524 103019 . se 3§ :BR IF DISPLAY VSVOl IS “HERE 
Beis26 004737 cos262 JSR PC SELCTB “TF NOT GO LOOK FOR VIC! DISPLAY 
891532 192306 ecc 33 :BR IF AT LEAST THERE IS A VTO1 DzSP_ 
BOIS34 104408 O:34le TYPE =, MSG3 :S5 TYPE ‘BUS TIMECUT ER - vsvar S7s5 
891540 164400 O13453 TYPE > M5S4 GO TYPE ‘BUS TIMESUT ER - V7Ol CTSPL 
co:s44 9ecooo HALT "NO DISPLAY SEEN AT ASSIaNED 3.5 AcRS 
Of1s45 013705 967164 33: MOV NCADR, 29 :SET NCLI BASE QDRS 
ceisse 12701 001176 MCV aNCCSR, RI :GET POINTER ADRS 
wse5s& 43C0e! NCSET: MOV AC Rise :SET UP NCI! REG ARS OTRS 
BSiger H6279C 209902 aco 2,R0 :BUMP RES ADRS 
1564 92370! SdiZ:4 CMP BVIVERG, RI “ALL SET UP? 

*0!570 60:372 NE NOSET :BR IF NOT 
B8id572 Cle737 o01So_ 2c0994 Mov “iS, ERRVES >SET UP TIMEOUT ADRS 
“91690 CNE777 17737 TST ancese SWILL TRAP TO LOC 4 IF NOY THERE 
A91634 cod404 BR START! :BR IF THERE 
STI696 22626 1S: up (SP)+, .SP)+ ;FIX STACK SINCE NO RTI 
S316i¢ oss 023812 TYPE =, NSGS G0 TYPE "BUS TIMESLT ER - NCLI 
651634 c90c0d HALT NCLL NOT SEEN AT ASSIGNED BUS alSs 
SCiS1E6 Ole737 CO90G, OCOCICH STARTI: MOY = SERRVEL+2, 2eERRVEC sRESTORE ERR "RAD 32 TS OT vo 
weeced 990005 RESE 7CLR WORLD 
=“iE26 OCN737 cCOSsoE JSR Po, NCSTEL GO STOP NOL! 5. CLR CORE MATRIX 
roibde Cier?? 920099 17734C Moy BMATRIX, INS Sey OFFSET .ACRS SCC=9: 
Rered2 2tE097 555922 CLP SAIN REGULAR GAIN 



_— = -_ ~_ 

Wa- 
MSINCEC@2L1-DENCB-c GAMMA 11 ENESCISER MACYLI 27.732) 21-SEP-76 15:32 PAGE 17 
DINSB. FLL SNITIALICE THE SOMMON TAGS 

r4g ociswy 32737 9p0g0] 901340 Huy areTRIX, TABLEX ISOTOPE A ercuncr 
“dd apices bia re pels oe131y MOY at s1NP772, THE ie THRESHOLD ~— 
we] OcibbN Ole 3° Sos1ee 9069 MOV ANSENT. ThVES EET r Peieu patany en ine 
o8h RSTBOR Piste maatag TRRERE MV. SOBs aSTRE iar + INTR ENABLE” 
TES O81705 Toda 023843 TYPE = M36 PEe agk FOR REVBOARC COMMACID'E. 
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weINteS: LI-DINCB-C__ GAMMA 11 EXERCISER MACYIL 27.722) 21-SEP-76 15:32 PAGE 18 
INCB. PL] INITIALIZE THE COMMON TASS 

ae :THIS 25 8 LIST OF KEYBOARD CCMMANDS FOR THE NCil “DISPLAY/JOYSTICK 

23, 30 NISPLAY DATA 
53 3£ ERASE THE SCOPE 
“53 3L SET LOWER THRESHOLD FROM KEYBOARD & DISPLAY DATS 
759 3U 3&7 UPPER THRESHOLD FROM KEYBOARD } 0} KBELA CATA 
7B 3N COLLECT NEW DATA FROM CAMERA (CLEAR CCRE MATRIX, 
Se if COLLECT bara FROM CAMERA 
iba 33 STOP COLLECTION 
74 36 INITIALIZE EVERYTHING 
755 ic 200M - SET GAIN TO ! 
we :R REGULAR - SET GAIN 70 2 
ws? =A DISPLAY ISOTCFE A 
75S 38 DISPLAY ISOTOPE B 
7s . 3 SELECT V7C1 DISPLAY 
wee W SELECT VSVO1 DISPLAY (DEFAULT USING IST SIT MAP. 
ning "M SELECT VSVOL DISPLAY AND USE OND BIT MAP 
new iF FREE RUN MODE - COLLECT 8 DISPLAY NEW CATA CONTINUALL: 
7 :J JOYSTICK CALIBRAT’“"N USING A 
94 3K TOYSTICK CALIBRATIUN USING NCi 
a) :T CISPLAY INTENSITY TEST IMAGE ON SELECTED DISP_AY 
776 sCONTRL C ASORT WHATEVER - BACK TO KEYBCRRD MONITOR 
ree sCNTRE G TURN ON/OFF BELL (NO CONVERT INDICATION; - IN NCL: 
iat :JOYSTICK CALIBRATION ONLY 
¢ 

729 : THIS CODE WILL DISPATCH PROSRAM TO THE PROPER 
78: ROUTINE VIA THE DISPATCH TABLE ‘RTABLE’ 
722 CoI7ie 905037 ool13s4e *TSEN: CLR FREERN KNOCK DOWN FREE RUN MOCE IF SET 
723 O91716 O1e79s 9ories MC’. #STACK, SP RESET STACK J 
TB4 O0!728 005037 OO1306 CLR KBUFE : PNSURE NO KEYBOARC SARSASE 
785 991726 905937 177776 : CLR PSW “ALLOW KEYBOARD INTR 
786 OC:732 613700 001296 WISN: MOY’ KBUFF RS LOOK FOR CHAR 
787 001736 001775 REQ LISN :WATT FOR ONE 
vee 00174 905037 091306 ou K8UFF : 
725 001744 O200e7 000:9! eMp RO, #191 :WAS I7 A SHAR? 
73¢ «69001750 103445 BC BOUBO0 *NOT A GOOD CHAR 
791 O01752 042700 177740 gr gi77745,R0 sELIMINATE LOWER CASE 
752 O017S6 920027 CC0u33 CMP RO, 833 77S IT AN ALPHA CHAR? 
753 O2176e 103040 BCC B04899 :8R IF NOT 
734 9017684 996300 ASL RO ;MAKE JP WORD OFFSET 
755 ColTseE 095760 001776 1ST RTABLE-2(RD) -IS IT & LEGAL COMMAND? 
75 301772 901434 . 2F9 800860 3BR IF SOT 
et 901774 90170 o0177E IMP ORTABLE-2(RO’ 360 00 It 

aae sKEYSOARD DISPATCH TASLE 

291 cceode 002194 TABLE: ROUTA :°A’ DISPLAY ISOTOP ca 
ete 200902 O02116 ROUTB -*B’ DISPLAY ISCTOPE B 
£93 092004 902120 ROUTC -°S° SOLLECT CATA - 
254 992008 902149 ROUTS :'D’ DISPLAY CATA 
e°5 602019 o02i44 ROUTE -"E* ERASE SCOPE ; . 
£6 O0201e o0eis4 ROUTF :'P’ FREE RUN MODELCOLLEST NEW DATS $ OZSPLA* CONTINGUSL 
E57 O0ed14 o02260 ROUTS :°G" INITIALIZE EVERYTHING 
cfg cezoie 009990 C :°H’ BOO800 
s2$ C3ete2 scacse 9 2°I° BCOBOS 
e:0 onecse cozee2 ROUT 23° GO TO ARiL JOvSTick CALISRATICN 
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TINSEL ELL INITIALIZE THE SOMMCN TAGS ; 

Qi: 9¢2924 902302 - RUUTK 2*K’ GC TC NCLL JOYSTICK CALISRATICN 
2]3 co202— o02312 ROUTL :°L’ GET LOWER THRESHOLS FROM KEYSOARD 
§13 o92030 203343 Rad? :'M* SELECT YSVO1 DISPLAY ANC USE 2ND 2:7 MAP 
8:4 9¢2932 of2402 ROUTN -'N’ GET NEW DATA FROM CAMERA 
3:5 902094 pagng 9 19. 99800 
Sig O05935 69400: 2 :"P* BOOBCO 
317 902040 ococod -*Q* BOC8O0 
gig go2c4e cde420 ROUTR -"R* REGULAR GAIN 
813 992044 900456 ROUTS :°S" STOP COLLECTION 
S39 902046 992454 ROUTT :’T’ GISPLAY INTENSITY TEST IMAGE ON SELEZTES CISPLAY 
Sei S020sq cosy? ROUTU "US SET UPPER THRESHOLD FROM KEYBCARD 
822 992052 302620 ROUTV -°y¥" SELECT YTQ1 DISPLAY 
523 992954 ofes40 ROUT -"W’ SELECT VSVO1 DISPLAY .CEFALLT COND USING 13° SIT se 
824 02056 o090¢ :'X* §09800 
€25 902269 990000 9 :*Y’ §00800 _ 
ez odens2 S5=STE ROUTZ :°2° 200M - SET SAIN 79 1 

$28 :REPSRTS ILLEGAL KEYBOARD CHARACTERS 

G39 o9enes o1s737 O20N77 «29:319 g09B00: MOV #77 ,TTYOUT :SET UP *?° 
G31 902072 904737 996174 IS8 pc, tYPO : TYPE IT 
G35 gcsorg ocarar 356154 ISR PS" TYPCR 700 A ‘CR’ 
B33 o02102 o99712 BR LISN -GO0 LOOK FCR 300D CHAR 

S35 905194 912797 c20959 991340 ROLTA: MOV MATRIX, TABLEX WILL DISPLAY ISCTOPE A 
926 SO2li2 O00137 O0ebis IMP CHANGE “GO BO 
S37 002116 9ie737 C4OSCC C1342 ROUTE: MOV SMATRIX+Z0C00, TABLEX WILL SISPLAY ISO7CPE B 
829 COl124 900137 S02616 SMP CHANGE 60 00 It 
823 92130 04737 905449 SouTc: JSR PC .NCSTRT :GO START NCLI 
S42 995134 900137 001732 IMP LISN :COLLECT DATA UNTIL KEYSRO COMMAND 
84! 893149 000137 OOcbl6 ROUTD: IMP CHANGE :GO DISPLAY DATA 
S43 003144 094737 OOSS36 ROUTE: ISR PC ERASE 169 ERASE SCOPE 
843 CO21SO 990137 001732 TMP LISN GO WAIT ON NEXT COMMAND 
844 SS2184 912797 177777 951342 ROSTF: Sov 8-1, FREERN : SELECT FREE RUN MODE 
845 OCel62 004737 ofsso6 ISR PC NCSTP1 GO STOP NC!1 $ LQ SORE MATRIY OFEA 
B46 COZ166 004737 905549 ISR PC, NCSTRT G0 STERT NCIL 
84? 302172 ooscoc ae RC -SET UP TIMER 
S48 002174 01370: O0i344 Moy TIMER} : SET SP SRCSS TIMER vacE 
®49 Of22en0 005300 13: DEC RO : COUNT 
@59 902202 001376 ONE 1$ MAIT FOR ZERS 
85: CO2204 42737 005540 co12n6 BIC eBITS,KBLFF *LOOK FIR POSSISLE STOP AEY - RID LOAER lASE 
852 OOccle Jee737 o00!23 oC!3cs5 CMP 3; so 8103. KBUFF :STOP BEEN STRUCK? 
852 992220 091007 SNE i -BR IF NoT 
S64 Ofecc2 042777 O09092 176746 BIC #3, SNCCSR STOP NC11 
s65 902239 905077 176742 cLR aNecsR >7ERD NC CSR 
956 002034 008137 Ool71e IMP LISEN :GO AWAIT NEXT COMMAND 
957 902240 005301 23: DEC Ri :90 LOOP AGAIN? 
958 Q0ec42 091356 BNE 13 :BR IF SO 
853 O02e44 000137 soe61E IMP CHANGE “NOW GO DISPLAY DATA JUST SOLLECTED 
asc odeeso 004737 ofSS3¢ ROUTG: JSR Pc ERASE :GO ERASE SELECTED CISPLAY 
S61 002254 000137 631616 : IMP START! : INITIALIZE AND START FRESH 
ese C02260 004737 005356 SOLTI: JSR Pc SELCTC 39 SELECT ARLI FOR JO1STIZK CAL 
Be2 Of=c64 10340e B35 1$ :BR IF BUS ER FROM ARI! 
964 CNacs—_ 009137 54146 JMP TIOY 260 TO IT 
Ess Ofze72 194490 932¢77 i$: TYPE = MSGr 75) TYPE ‘BUS TIMEOLT ER - ARIS’ 
Ste OC2275 COC137 ara IMP LISN -3a SACK TO KEYOSARD LISEN 



MRINCEC=11-DINCS-C GAMMA 11 EXERCISER MACYLI 271.732) 
DONCB. PLL INITIALIZE THE COMMON TAGS 

967 052302 095937 001346 ROUTK: CLR 
S59 O0e806 O00137 So4i4e | SMP 
$59 902312 Olona? SOOS40 1777S ROUTL: MOV 
979 Oe2320 104400 013331 TYPE 

Ti 962204 104410 ROC 
72 002326 012637 901312 MOV 
873 O0e332 OCOS037 ivr. ccR 
974 902336 OOOl3, 392616 JP 
975 Q0es42 Olera? iferre OC1352 ROUTM: Rov 
875 902350 504737 005112 JSR 
Sr 902354 103497 BCS 
873 092356 313700 og12e2 MOV 
379 oG2362 D4P760 OOONCC 177780 SIC 
289 O0e370 000137 OdOlrse 18 IMP 
691 902374 104400 C134le 2§ TYPE 
e399 g0e400 o00773 BR 
883 ONe40e OO4T3> 205506 = -ROUTN: JSR 
894 902406 13777 O91316 1765bz MOV 
885 002414 000127 001732 IMP 
86 902420 005037 001320 _—Ss RoUTR: CLR 
87 000424 ONe777 OOOO4O 176544 BIC 
829 Q0s43¢ OO0137 -OOl7z2 |; JME 
BES 005435 O42777 ‘COGODS i7e592 RCUTS: BIC 
9c 305444 05977 176526 CLR 
891 902450 009137 O17 INP 
g33 502454 004737 O054b4 ROUTT: JSR 
893 892460 904737 095756 75R 
B94 CO5464 900137 Copei6 TMP 
g95 995479 012737 900340 iv7r7e ROUTE: Mov 
835 092476 104400 013331 TYPE 
a7 03502 104410 ROO 
B98 002503 012637 901314 MOV 
895 02510 005937 177776 CLR 
300 Co2514 000137 02616 - INP 
351 02520 004737 005262 RCUTV: JSR 
992 902504 103402 BCS 
303 O02526 00013? 001722 1s: IMP 
604 oOe532 104400 013453 2S: TYPE 
$55 002536 000773 BR 
906 902540 005037 901252 ROUTH: CLR 
$07 oces44 904737 opsile 5 
98 oos5so 103407 aCS 
959 02552 013700 001222 MOV 
810 909556 942769 sco4od concen BIC 
911 902564 009137 90:732 18: IMP 
312 902570 104400 O134ie 25: ‘TYPE 
$13 802574 dgo773 BR 
$14 902576 Ofe737 coog¥s 00:322 ROUTZ: MOV 
$i 9%2694 963777 O01220 176264 BIS 
326 O5e6l2 000137 9ci?32 IMP 

HO2 
el-SE&-"6 19:32 PRGE 29 

geht. THLS 
PSW 
CHANGE 
#-1 MSELCT 
Pc SELCT 
2s 
VTVCSR,RE 
#8179,-20.R0' 
LISN 
MEG 

1$ 
Fo NCSTP1 
COMsAY, SCCSR 
LISN 

N 
#40, INCCSR 
LISA 
#3, JNCCSR 
INCCSR 

“SP)+, THH? 
Psu 
CHANGE 
PC, SELCTB 
2s 
LISN 
MSo4 

{$ 
MSELCT 
PC. SSELCTA 

YTVCSR RO 
e318. eC <Q) 

#40, GRIN 
GAIN, INCCSR 
LISN 

sd orreet es NCil FOR JOYSTICK CAL 

DON’T WANT ANY INTR’S NOW 
sASK af OR QCTAL DATA 

LAY 
:SELECT eND BIT MAP 
;G0 SELECT VS¥O1 
:BR_IF SUS TIMECUT ER FRCM V'SV2! 
:GET 2ND BIT MAP ADRS 
STURN OFF 1ST BIT MAP 
:GO AWAIT NEXT COMMAND 
:90 TYPE *BUS TIMEOUT ER - VS¥91 CZSPLAY" 
:G0 BACK TO KEYBOARD | 1SE 
:G0 STOP NC11 & CLR CORE MATRIX 
ZRESTART WITH PREVIOUS CSR CCNTENTS 
COLLECT DATA 8 AWAIT NEXT xEYZRD 5OMMALNC 
SWANT REGULAR GAIN 
ZINSURE REGULAR GAIN 
SLOOK FOR NEXT COMMAND 
:STOP NC 
:ZERO NC CSR 
;LOOk_FOR NEXT COMMAND 
:G0 STOP THE NCI! IF RUNNING 
:60 SET UP TEST CCRE IMAGE 
;G0 DISPLAY IT 
:00N’T WANT ANY INTR’S 
SASK FOR OCTAL DATA 
:G0 GET IT 
:SAVE IT 
:ENABLE INTR'S 
:30 DISPLAY 
;G0 SELECT VT01 
?BR IF TIMEOUT ER FROM VTC! 
:G0 AWAIT NEXT COMMAND 
;6C TYPE ‘BUS TIMEOUT ER - vTO! DISPLAY’ 
:60 BACK TO KEYBOARD LISEN 
‘SELECT 1ST BIT MAP 
560 SELECT VSVOL(CEFAULT 2oND: 
:BR IF TIMOUT ER FROM VSVOl 
:GET 1ST BIT MAP_RORS 
STURN OFF eNO BIT MAP 
:60 AWAIT NEXT COMMAND 
:G0 TYPE ‘BUS TIMEGLT ER_- vSVo: 
:60 BACK TO KEYBOARD LISEN 

CisFuay’ 

:G0 AWAIT NEXT COMMANC 
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DONDE. 211 INITIALICE THE COMMON TAGS ' 

ae :G0 CLEAR SCREEN OF SELECTED DISPLAY 

213 902516 cO4T37 c0SS36 CHANGE: JSR PC ERASE GO ERASE SCOPE 
hal Ss ~~ 

el STOP NC11 AND GET SET TO DISPLAY 
fan 

323 002622 SCHT37 OCS464 DISDAT: JSR PC,NCSTP GO STOP Noll 

935 =NOW DRAW A BOX AROUND POTENTIAL MATRIX CISPLAY 
36 AREA ON THE SELECTED DISPL 
ge7 202626 cOsT37 OC1254 Box: TST DTYPE sWHAT DISPLAY? 
928 992632 IO10G7 - BNE BOX! -BR IF VTOL 
323 002534 O12700 co:750 MOY #1750, RO :SET UP BIT MAP ADRS - TOF LINE 
$30 GO264O 012701 073567 MOV 473567,R1 :SET UP PIXEL DATA IN RI - INT 7 
331 802644 OO4737 OOSES4 JSR PC, DISPY :GO LOAD BIT MAP 
S32 $0265 90Se00 13: INC RG : ADVANCE ADRS 
$23 972¢65e 022709 901779 CMP #1770,R0 “TOP LINE DONE? 
$34 900656 601403 BEG 2g BR IF SO 
$35 OCee60 004737 cossye JSR PC, DCONT "LOAD NEXT PIXEL WO 
$26 902664 Oo077! BR 1$ “NEXT MAP LOAD 
$37 O0c666 O12700 996010 2¢: MOV #6010,80 :SET UP BIT MAP ADRS - 82T LINE 
$38 OGeb7<e OO4727 005634 JSR PC, DISPY :G0 LOAD BIT MAP 
933 002676 o05200 33: INC RC’ "ADVANCE ADRS 
945 0928700 oe22700 996039 CMP #6020,R0 {BOT LINE DONE? 
$41 093704 901403 BEQ 4g BR IF SO 
942 502708 004737 COSE46 JSR PC ,DCONT >LOAD NEXT PIXEL WD 
$43 02712 000771 BR 33° =NEXT MAP LOAD 
$44 692714 012700 901730 4S: MOV. #1730 RO SET uP Bit MAP ADRS SIDE LINES 
$45 995720 O6e790 000017 cS: AnD RO :OFFSET NEXT ROW 
946 992724 O!2701 oO7o0d0 MCV sac RI “SET UP PIXEL 3 DATA IN RI - INT 7 
947 002730 922700 OOE647 CMP #6047, RO *AT BOTTOM OF SCREEN? 
$48 OCe734 OOL4i! } BEO 6S -GO START VSVOl DISPLAY 
949 602736 004737 o0S634 JSR PC. DIsPY -GO LOAD BIT MAP 
350 OGe742 012701 9900907 MOY :SET UP PIXEL 9 DATA IN 8! - INT? 
351 O0e746 O62700 000021 ACD sot" Ro -OFFSET TO RIGHT LINE 
952 O02752 004737 O0S634 JSR PC. OISPY -GO LOAD BIT MAP 
953 O02756 ocd760 BR c§ 200 NEXT ROW 
654 028760 013777 O01262 i7e234 68: MOY VIVSAV,aVTVCSR :START DISPLAY 
365 030766 012737 Ch2sid 2213Es MO’ #2010. MAFADR OFFSET BIT MAP ADRS 
$56 002774 O1e737, 000903 001370 MCV, #3, PIXCNT :SET UP PIXEL BYTE COUNT 
357 Goson2 o05037' 001272 CL PIxASM ‘CLR PIXEL ASSEMBLY WORD 
58 903098 390137 903!32 IMP LARGES :G0 DISPLAY CELL SATA 

960 003012 012709 603777 SOX1: MOV #3777, RC :SET UP x 
961 503018 O:2701 002636 MOY #3636.R1 :SET UP Y 
S62 993022 004737 095676 13: ISR PC, DISPY! : DISPLAY POINT 
962 903026 005309 DEC Os ROD *MOVE X BY 1 
964 903030 100374 BPL 1$ sQGAIN TILL DONE 
965 092032 O95200 INC RO 3636 
366 003034 004737 ocsE7E 23: JSR PC DISPY! :OrpLay POINT 
967 003040 005301 DEC RI :MOVE Y BY | 
S6g 903942 22701 coob3ss CMP #635,R1 "AT BOTTOM LEFT? 
S62 003046 001372 BNE 2s :BR IF NOT 
973 903050 o0s20! INC RI 36, X=C 
$71 90259 (04737 ocsE7e 2¢: SR PC DISPYL t OTEBPAY POINT 
972 CO2056 CoSe2eo2 INC RO iMOV X BY 
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DONCB.F 1] INITIALIZE THE COMMON TAGS 

973 003960 o22700 ocYc00 CMP #4000 RO :a1 BOTTCH RIGHT? 

ff Rae Bas fe 8 ae 
9° ek tag Mae O0567E 48: SR PC, DISPY1 Pee POINT 
a7? 903074 00529! INC RI -MOV_Y BY | 
Q7g9 003076 02270! 003636 CMP 83636,R1 AT TOP RIGHT? 
979 603!92 001372 SNE 4 BR IF NOT 
990 903104 012737 O0c109 o51274 MOV $100, HORIZ 4 OF HORIZONTAL POINTS FEE ROK 
98: O93!12 Ole737 O901G0 Sa1o75 MOV #100; VERT # OF ROWS 
98> 3031e¢ 905937 001200 CLR xREF SETART AT LEFT MARGIN 
383 003124 42737 OO360S %01302 MOV #1926. , YREF "ANG TOP OF SCREEN 

385 SNOW LETS FIND THE LARGEST CELL 
986 093132 013737 091322 971324 LARSES: MOV TOTSIZ, CHARCT ;NUMBER OF ELEMENTS TO CONSIDER 
$97 CO3140 O17700 175174 MOV JTABLEX RO “THIS IS FIRST GUESS 
@a3g 003144 0:3701 001340 MOV TABLEX, RI 2R1 POINTS TO TABLE 
389 993150 O20021 LARGEL: CMP RO. (RIS+ *COMPARE GUESS AGAINST NEW 
939 903352 103005 - BHIS GSG -GUESS STILL GOOD 
931 CO3i54 O24137 001314 CMP -(R1). THH? -GUESS SMALLER BUT CHECK NEW 
992 903160 191091 BHI OVTHHt “HI AGAINST UPPER THESHOLD 
$33 903162 011190 MOV (RL). RO “WITHIN BOUNDS. MAKE THIS NEW HI 
994 O03165 905721 OVTHHI: TST (RI) : INCREASE REGISTER BY 2 
995 OO3I66 905337 021324 6SG: DEC CHARCT :COUNT THIS LAST COMPARISON 
36 992172 SCl3E6 BNE LARGEL 

¢ 

939 :THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO 
399 =NOW ACCOUNT FOR LCWER THRESHOLD - BOW OUT IF TOO SMALL 

1009 GO3174¥ 183700 6C1312 SUB THLO,RC sSUBTRACT LOWER THRESHOLD 
190: 003209 10192 BHI 1s :BR IF CELL VALUE GREATER THAN LO THRESHOLD 
1002 093202 000127 0c035c0 IMP DISDCN “DON'T DISPLAY-ALL VALUES BELOW LO THRESHOLD 
083 093206 910037 601334 1S: MOV RO. CPERL :SAVE LARGEST CELL OF MATRIX 
aw > 

1005 ’ sNOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE 
1956 “PROPER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY 

1098 003212 013737 091340 901264 DMATRX: MOY TABLEX,MRXADR  ;BEGIN AT TOP LEFT ROW: 
'00$ Gd3220 062737 017600 COlee4 ADD #8064, MRXADR OFFSET TO BOTTOM OF CORE MATRIX 
‘819 003226 912737 OOO190 99:336 MOV #64. ROWCNT >THERE ARE 64 CELLS PER ROW 
1811 603234 017702 176024 DISLOP: MOV IMRXADR, Re “GET A CELL VALLE FRCM MATRIX 
'9t2 903240 062737 Oo00d2 o91264 ADD #2, MRXADR BUMP MATRIX ADRS 
$913 GO3246 905337 001335 DEC ROLICNT ; COUNT CELL THIS ROW 
1014 003252 901006 BNE CKVALU °BR IF ROW NOT FINISHED 
1915 903254 012737 OO01G0 091336 MOV . &64.,RCWCNT RESET NEXT ROW COUNT 
1916 OO32b2 162737 GOO490 001264 SUB #256 MRXADR § :SET UP FOR NEXT ROW IN MATRIX 
$917 903270 O20237 001314 CKYALU: CMP THAT ?CELL WITHIN HI THRESHOLD” 
1018 003274 161003 BHI Roti :BR IF NOT 
1019 003276 163702 001312 : SUB THLO, Re SUB LOW THRESHOLD 
1029 903392 101006 BHI SCLCEL "BR IF CELL ABOVE LOW THRESHCLC 
‘021 003304 005737 001254 OUTLIM: TST OTYPE WHAT DISPLAY 
1922 003310 001052 BNE CHDN :BR IF VTO! 
‘923 0033ie cosoo4 CLR RY -SET CELL tg pr OuEST INTENSITY 
i924 003314 0600137 00354 IMP MAPLD “LOAD Bit 
i3eS 003320 013701 001334 SCLCEL: MOV CFERL.R1 : NOW EeTADL TSH WHAT INTENSITY LEVEL 
1926 003324 012703 cocdos MOV #6, R3 “SCALE TO 32 LEVELS 
527 903230 605737 ocles4 TST OTYPE “IS IT A VSVOL DISPLAY? 
ree 903334 69:09] BNE 1$ :BR IF NOT 
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OENCB. PLL IN ITIALIZE THE COMMON TAGS 

£029 903336 095303 DEC R3 ;SCALE TC 16 LEVELS ON VSYO1 DISPLAY 
1935 003349 rita 4 1$: CLR Q4 LEVEL BYILDS IN R 
1031 Q0338%2 006304 DVLOOP: ASL RY 
1932 003344 O20201 CMP Re, Rl : COMPARE THIS CELL TG LARGEST ‘OIVISED BY 2) 
1333 903246 103494 BLO NODEF BR IF SMALLER 
1034 G03350 095701 TST Ri ; CHECK case WHERE O DIVISOF 
1035 0033Se 00140! SEQ 1§ :BR IF SO 
1036 003354 O0S2C4 INC RY ACCOUNT FOR GOOD SUBTRACTION 
1037 093356 160102 13: SUB R1,Re :NOW DO THE SUBTRACTION 
i938 003360 90024: NOOEF: CLC 
1939 00336e 006091 ROR R} MAKE DIVISOR SMALLER 
104Q 003354 305393 DEC R3 : COUNT POSITION 
2041 003385 001365 SNE OVLOOP AGAIN IF NOT SCALED TO 16 OR 22 LEVELS YET 
1042 003370 180102 SUB R1,Re “ACCOUNT FOR REMAINDER 
2043 903372 10140! BLOS GOON BR IF TOO SMALL 
a044 003374 O0S204 INC R4 sROUND_UP 
2045 003376 005737 OCles4 SOON: TST } TYPE WHAT DISPLAY? 
1046 Q03492 GO144O BEQ MAPLD IF VSVC! GO LOAD MAP 
2047 Q03404 006304 ASL RY MAKE LEVEL A WORD POINTER 
1948 003406 O16405 011364 ' MOV LEVTAB-2°R4).RS :POINTER TO CORRECT LEVEL 
1049 002412 906204 ASR RY : RESTORE aT uAL LEVEL 
1630 OOS414 901410 BEQ CHON :IF O - DON’T DISPLAY 

res 7 THIS CODE DISPLAYS EACH SCALED CELL ON THE VTO1 (ONE OF 32 LEVELS? 
5 

1054 903416 013700 0913C0 MLOOP: MOV XREF RO ;GET READY TO DISPLAY 
1055 003422 013701 001302 MOV YREF 81 THESE ARE THE CORNER C7ORC. 
1086 093426 004737 O06ele JSR a GET :GET_A POINT AND DISPLAY IT 
10S? 993432 005204 DEC R 300 AS MANY POINTS AS THE LEVEL 
{ess 903434 001370 BNE MLOOP 
1059 003436 062737 OOCGYO COl3C0 CHON: ADD #32.,XREF  \ sSHIFT TO NEXT PCSSISLE DATUM 
1060 903444 005337 001274 DEC “HORTZ * : DONE WITH LINE” 
1063 QO034SO OOler! BNE OISLOP 3NO 
1062 O634S2 O1e737 000100 01274 MOV #100,HORIZ :RESET LINE COUNTER 
i063 003460 005037 001300 . CLR KREF :00 CP 
1084 003464 16737 999930 901302 SUB #24. , YREF 300 LF 
W965 Q03472 005337 001276 DEC VERT DONE PAGE? 
1065 093476 900:2S6 BNE DISLOP NC. GO BACK FOR MCRE 
ines 023500 0C0137 d036Se DISDON: JMP PATWRT YES, SO DISPLAY PRAMETERS 

ite; :THIS CCDE CISPLAYS EACH SCALED CELL ON THE VSVO1 ‘CNE OF 16 LEVELS: 
f . 

1971 903504 013700 001266 MAPLO: MOV MAPADR, RO :SET UP BIT MAP_AORS 
107e 093510 005704 TST RY :LOOK FOR NO_ INTENSITY 
1073 903512 01401 BEQ 1§ ;BR_IF_NO INTENSITY 
1974 003514 905304 DEC RY :OFFSET TO 0-17 
3075 903516 000304 1§: SWAB R4 ;PREPARE FOR PIXEL’ LOC 
1076 003520 006304 ASL RY :MOVE TO TOP 4 BITS 
1077 003522 906304 ASL R4 ; 
1078 003524 006304 ASL RY ; , 
1079 003526 006304 ASL R4 
1080 003530 000241 CLC :NOW ASSEMBLE THIS PIXEL INTO" PIXEL WORC 
1081 003532 006037 O0ie72 ROR PYXASM :NOW MRKE ROOM IN PIXEL WORD 
1082 C0Q3536 006037 901272 ROR FIXASM ; 
183 003542 006037 OCie72 | ROR PIXASM ; 
1084 905546 CO&037 O01272 ROR PIASM : \ 
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SRMMA 11 EXERCISER MACYIL 27.732) 
INITIALIZE THE COMMON TAGS 

06043? 

009137 

00$737 

004737 

00122 
001e7r0 

001272 
0CS634 
901270 

O01e72 
000003" 
001266 
001266 
005770 

003662 
177740 
000030 

009020 
003234 

001254 

012000 

ooocos 
G00014 
ooocca 
o00600 
OOEe46 
001312 
006709 
006246 

001314 
006700 
006246 

175204 
175374 
0G6704 
006246 

001322 

001340 

001246 

o0e7>4 
905726 
606754 

OCi270 

COi266 

178322 

001332 
175329 
001326 
001239 

006724 

CO&724 

906724 
006-25 

0C12e46 

23: 

3$: 

ts: 

PATWRT: TST 
BMI ig: 
MOV #12000, 3VTVPOS 
BR 2s 

1$: 

es: 

MXSML : 

* MOV 

ALD R4, PIXASM 
TST Aon 

MOV #3, PIXCNT 
INC MAPADR 
MOV MAPADR, RO 
CMP #5770, /RO 

JHMP PATWRT 
BIC #177740 RO 
CMP 830,RO 
BNE 4S 
ADD #20, MAPADR 
JMP DISLOP 

$ 

pTypet 

MOV €6, INCXY 
MOV 814, aVTCSR 

#0, BASX 
MOV #384. ,BASY 
JSR PC, VTURIT 
MESSI 
MOV THLO, DUMMY! 
JSR PC, AWRIT 
JSR PC; VTWRIT 
MESS2 
MOV THHI, DUMMY! 
JSR PC,AWRIT 
JSR PC; VIWRIT 
MESS3 
MCV JNCZLO, DUMMY 1 
MOV aNCZHT, DUMMY2 
JSR PC, OTT TTY 
JSR PC; VTWRIT 

Sy 
OV. TOTSIZ, TEMPO 

> Re 
R3 

MOV TABLEX,.R1 
ADD R2 (RLi+,R3 

DEC TEMPO 
BNe MXSML 
MOV R3,OUMMY! 
MOV R2; DUMMT2 
JSR PC; OTTY 

21-SEP-76 15:32 PAGE 24 

;ADD TRIS PIXEL TO OTHERS 
aul 4 

;LOAD BIT MAP 
COUNT PIXEL 

Payets DONE FOR THIS WORD? 

;LD PIXEL WORD INTO Rl 

BR IF 4 PIXELS NOT ASSEMBLED YET 
CLR PIXEL ASSEMBLY WORD ° ; 
RESET PIXEL COUNT 
ADVANCE MAP ADRS 
LOAD IN 

;BR 

TO. RO 
sHOVE ALL 64 ROWS BEEN DONE” 

NOW GO DISPLAY PARAMETERS 
SAVE ROW POSITION BITS 
NOW LOOK FOR END OF ROW 
:BR IF NOT AT END 
ADVANCE MAP ADRS TO NEXT ROW 
GO GET NEXT MATRIX DATUM 

:CODE TO WRITE PARAMETER DATA AT SOTTOM OF SCREEN 

:WHAT DISPLAY? 
;BR IF VTOl 
;¥SV¥O1 - SET CHAR POS,: 
:START 1ST MSG 
:SET CHARACTER SIZE 
3SET MODE 

\ 
LINE 26, LEFT MARGIN 

:SET TO LEFT HAND MARGIN 
; AND Y LEVEL 

:"CR,LOWER THRESHOLD” 

;"CR, UPPER THRESHOLD” 

3"Z COUNT =” 

"MATRIX COUNT=" 

;NOW ROC UP ALL VALUES IN MATRIX 



MOe 
MAINDEC-11-DONC8-C SAMMA 11 EXERCISER MACYL] 27:732) 21-SEP-76 15:32 PAGE eS 
DENCE. P11 INITIALIZE THE SOMMON TAGS 

1141 Go4970 005737 001320 TST GAIN 
il¥2 004074 001403 BEQ 1$ 
1143 004076 004737 oD6z46) JSR PC, VTWRIT 
1144 g04102 012526 MESSS "200M" 
1145 OO4104 O23757 OC1349 o40D0D 1S: CMB TABLEX, aMATRIX+20000’ ; ISOTOPE 9? 
1148 COYlie 001003 BNE 2 :NO 
1147 004114 004737 o06246 JSR PC, VTWRIT “YES 
1148 004120 012532 MESS :"B-GAMMA” 
1149 004122 005737 001342 28: TST FREERN -IN FREE RUN MODE? 
1180 90412— 90140e BEQ 3$ -BR IF NOT 
1151 904130 000137 002154 IMP ROUTF *YES, GO GET NEW DATA 
1152 004134 313777 OOI3I6 175034 38: MOV COMSAV. aNCCSR “RESUME THE NCI1 
1153 094142 000137 001732 JMP LISN :DONE WITH MESSAGES : 

1155 
1156 sTHIS CODE DRAWS A BUG(VTO1) OR CROSS HAIRS(VSVOL) WITH THE X 8 Y DATA 
1157 “FROM THE NCLI(TYPE °K’ OR DEFAULT) OR THE ARII(TYPE °J’) -,THE BUG 
1159 “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 ACCESSISLE IN A UNIFORM MANNER 
1161 -A CNTRL ’C* WILL GET USER BACK TO KEYBOARD MONITOR 
1162 004146 904737 005536 tJoy: JSR PC ERASE -STORT FRESH 
1163 O041S2 005737 o01254 TST OTYPE “WHAT DISPLAY? 
1168 904156 001053 BNE JBOX! -BR IF VTOL 

11&6 -ORAW A BOX UP ON VSVO1 SCREEN FOR NC11 OR ARI JOYSTICK CALIBRATION 
1167 904160 o9S000 SBox: CLR RO . 3SE7 UP BIT MAP ADRS - TOP LINE 
1168 OO4162 012701 9073567 MOV #73557, R1 -SET UP PIXEL DATA IN RL - INT 7 
1169 004166 004737 005634 JSR PC, DISPY -GO LOAD BIT MAP 
1170 904172 90S2e00 1S: INC RO *ADVANCE BIT MAP ADRS 
1171 OO4174 O22700 ococo4o CMP #40,RO0 -TOP LINE DONE? 
1172 904200 OO1403 BEQ 2s :BR IF $9 
1173 004202 004737 oOD0S646 JSR PC. DCONT -LOAD NEXT PIXEL 
1174 oO4206 000771 BR 1$ NEXT MAP LOAD 
1175 004210 Ole700 007740 25: MOV #7740 RO “SET UP BIT MAP ADRS - BOT LINE 
1176 004914 004737 OO0S634 JSR PC, DISPY -GO LOAD BIT MAP 
117? 04220 05200 38: INC RC :ADVANCE ADS 
1178 OO422e 22700 010000 CMP #10000, RO -BOT LINE DONE? 
1179 004226 001403 BEG 4§ *BR IF SO 
1180° O04230 004737 OOS&46 JSR PC, OCCNT "LOAD NEXT PIXEL WORD 
1181 604234 900771 BR 3$ ;NEXT MAP LOAD 
1182 004236 012700 ococd4ND 4S: MOV #40, RO “SET UP BIT MAP ADRS SIDE LINES 
1183 oO4242 012701 000007 og: MOV #721 -5ET UP PIXEL 0 DATA IN R1 - INT 7 
1184 004246 004737 005634 JSR PC DISPY -30 LOAD BIT MAP ’ 
1185S GO4eS2 O1270! 9070000 MOV #70900,R1 ;SET UP PIXEL 3 DATA IN RI - INT 7? 
1186 004256 062700 000037 ADD #37, RO -OFFSET TO RIGHT SICE LINE 
1187 OO4262 004737 005634 ISR pc DISPY :GQ LOAD BIT MAP 
1188 OO4266 oOS200 INC RO :GO TO NEXT ROW ON LEFT 
1183 004270 022700 007740 CMP 87740, RO -TO BOTTOM YET? 
1190 004274 (00136e BNE S$ ; -BR IF NOT 
1191 O04.76- 013777 O01262 174716 MOV VTVSAV,aVTVCSR ;ENABLE BIT NAP 
119¢ 904304 OO0466 BR OISBG “CONTINUE TO ANALOG DATA 

1194 -ORAW BOX UP ON VTOL SCREEN - DIFF SIZE FOR ARL1 JOYSTICK CALIBRATION 
1195 004306 005737 901246 SBox!: TST JTYPE :ARI1 ANALOG SOURCE? 
1196 O04312 10043e2 BMI JBOXe2 -8R IF SO 
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004314 

004376 

004400 
004402 
OO44O4 
004410 
004412 
OO4416 
004420 
004422 
004426 
004430 
004434 
OO4436 
004440 
DO4444 
OO4Y446 
OO44S0 
O044S2 
OO44S6 
004460 

004462 
OO44EE 

INITIALIZE THE COMMON TAGS 

005000 

005676 1$: 

002761 

005676 es: 

003761 

005676 38: 

005676 4$:7 

000431 

gosooo 
n0s901 
004737 
o05200 
022700 
001372 
005300 
004737 
o0520i 
022701 
001372 
005301 
004737 
005300 
190374 
go5200 
004737 005676 
005301 ‘ 
100374 

005676 18: 
003771 v 

005676 

003771 

005676 

005737 001346 

000032 
000019 
000004 
174460 

040000 

o0c907 

001306 

174500 
174506 18: 
174500 

es: 

174450 

001306 
04 

CGS037 

DISBG: 

GAMMA 11 EXERCISER MACYL1 27(732) 
NOe 

C1-SEP-76 15:32 PAGE 26 

a
e
 

CLR RO X= 
CLR Ri ‘Y= 
ISR PC DISPY1L ; DISPLAY POINT 
INC RO “ADVANCE X 
CMP #3761.RO -OUT TO RIGHT LIMIT? 
BNE 1$ BR IF NOT 
EC RO X=3760, Y=0 
JSR PC, DISPY1 “DISPLAY POINT 
INC RI *ABVANCE Y 
CMP 83761,R1 UP TO Fo 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 Flot TO TOP LEFT 
INC RG X20, Y=3760 
JSR PC, DISPY! DISPLAY POINT 
DEC Ri : ADVANCE Y 
BPL Ug -BR IF NOT TO BOT LEFT 
BR DISEG ‘CONTINUE TO ANALOG DATA 

+,ARL1 BOX IS LARGER 
aR “RO >X=0 
CLR Ri :Y=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 
JSR PC, DISPY! ‘DISPLAY POINT 
INC SADVANCE Y 
GMP ther. Rl :UP TO TOP LIMIT? 
BNE 2 *BR IF NOT 
DEC Rl 1X=3770 Y=3770 
JSR BC, DISPY1 “DISPLAY POINT 
DEC RO “ADVANCE X 
BPL 3$ sR IF gr TO TCP LEFT 
INC RO =3770 

@ JSR PC, DISPY1 i OTSPLAY POINT 
DEC Ri’ ADVANCE Y 
BPL °BR IF NOT TO BOT LEFT 

“NOH COLLECT\ANALOG DATA FROM SELECTED SOURCE {NC11 OR ARLiY 

TST sWHAT SOURCE? 
BMI -BR IF ARII 
MOV EXT, JOYSTICK & ENA ADC 
MOV -CLR’ TIME OUT IF SET 
MOV *START CONVERTERS 
TSTB ; DONE? 
BPL 33 *BR IF SO 
BIT 840000,3NCCSR CONVERSION FAIL TO FINISH’ 
BEO 2g BR IF NOT 
CMP 87, KBUFF >TURN ON/OFF BELL” 
BNE 108 :8R_IF NOT 
CLR KBUFF CLR OUT BELL CODE 
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LieDINSB2o GAMMA LL EXERCISER OMACYIL 27.732) 21-SEP-7S 15:32 PAGE 2 
! INITIQLICE THE SOMMON TAGS 

de4S44 9051397 291384 cum RELLEN sYES, 00 3 
S64gscq 30737 | 521384 108: TST BE_LEN : SOUND ral ON NO CONVERT 
354554 90135) . ONE 1S - "BR IF BELL NCT.CESIRED 
58ussq S1loka 9cec™ 8c: my" 8207, TTYOJT :SET US BELL CODE 
Beveey OOd7ar ooS34 ISR OC TYPS -GO ZING BELL 
asagra | coo74 BR 1§ -GO TRY AGAIN 
ACHSeS OA73> 174404 OOLs4s 3g: MoV SNCARES, TEMPO =: STORE CONVERSION VALUES 
RAusco Odera7 1o0239 Ast Ees to BLDC2S0' TEMP) =: MASK OFF BITS 7,1 15 
654858 O0NT37 «OCT 213 J5R Pe vive -60 AVG LAST 32. Y ED¢STEeH ATES 
RAasle Slerte 290829 syst MOV aid 2NoSFLN ; CLEAR JOYSTICK pePRESS FLAG 
RAyheo | OOS3t? 174365 TST ancesr iL 00k Fees BUTTON COWN 
Adygs4y «190094 SPL 4§ “BR 
AeaesR ASSTa7 oool2s4 737 OT YPE BR F ROVE BUG gu REFRESH 
Co463e 001925 ONE S¢ : REFRESH VTOl 
594538 GOCy ; 5k ig NS NEED ON decor. 
OO4636 906337 cC124s 48: ast TEMP L BY 2 . 
s5ub4e O0S73? 8dl2s4 15" OTYPE ie DONE SCALING IF YSVC1 
So4g4e = OC14e5 353 6$ :BR IF SO 
394650 OOS137 oco1oMe 2M TEMPO > INVERT DATA FOR ¥T91 
A64e55 B4S797 25240; rots grc 8501. TEMPS ?RIC GARBAGE 
Baapb2 1igrha se r24¢ “SVB TEMPO, Tal 2 SET x 
34665 113781 Soles: M>vg so TEMPOS R! SET Y 
SB4a72 966330 ASL Re -¥TOL RESLIRES X 8 Y TD SE 2NFLGTED BY iS 
394674 906395 AgL q5 ; 
Scye75 906390 55. ta ; 
Source }=6996301 ASE RI ; 
Any" FESO} ASL QI ; 
coy7o4 «8 i ASL Fi : 
3Aur%G Blaee7 «995925 «:TH2ED ($3: Moy 827 SVTlSR :SELECT WRITE THRU MODE 
BSart4 094737 Sdse7S JgR py OISPy! a0 DISPLAY THE Bus ~ V70! 
Ct4725 SoOGbS ; 38 1§ 203 AGAIN 
Biuree JO47a7 «Sos7Zé 23: 5R PS OISPr2 :53 DISPLAY CROSS HATRS - 45.2: 
SC4726 300653 BR 1§ 263 ANOTHER CONVERSION 

_ sTMIS CODE CO3kKS AT THE ARI] FOR ANALOG DATA 
024733 C:S96:: . 
set730 012737 Geocco CCl350 1: Moy a20020 fRCHAN :SE-EcT CHAN C 8 UNIPC_aR 

Sas742 819937 50lza6 may Ra? sq" aay 
AS43745 «105237 99:36! TNCB — ARCHANS! SEELECT SHAN I 
EO4yrss AOG797 ANE=24 JER PC ARCONY °50 START A°D - CHAN | 
SO4756 319337 901259 MOY R3. TEMP! SAVE x 
goy7bs 195237 991351 INCB so ARCHANS 1 :SELEC SHAN 2 
O94766 904737 SO6G24 Ait PS ARCONV 30 START A“D - CHAN 
9c4772 619337 901252 MCV R3, TEMPE :REAO JOYSTICK aN INCT>AT 
Reur77— 6900337 091246 Swag. =s« TEMPO Y IN HI BYTE 
Aeenoe 113737 OClesa cCO1s4 MCVB - TEMPL. TEMPO ‘AND x IN LO BYTE 
ACESIC 094737 c07215 JSR PC XYAVE :G0 AVG LAST 32. X-Y JOvS7Ick VALLES 
AS56914 365727 99:35 57 TEND sLOOk FOR BAR COWN .ZERS COND? 
95920 001004 ONE 25 :BR IF NOT OEPRESSEL 
Sc&se2 005737 921254 TST CTYPE :CON'T MOVE POINT SLY REFSESH 
A059 901923 ONE 3§ :REFRESH VTOL 
9°5330 200737 BR 1$ :NO_NEED ON VSVOL __ 
PFENQ2 «OCETA? SCI 2S4 23: 757 PE -EACH DISPLAY SCALES TIFFERENT_: 
ASERZE SCL 4Ze BEG 4§ “SR IF VSVGl 
wtEt42 (C55157 coe 5M TEMFS SINJERT FIQ \72! 

a es
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L-DINCB=2 GAMMA LL EXERCISER MACY 270732) 21-SEP-76 15:32 PAGE 22 

TNITIACICE THE COMMEN TAGS 
eosouy 113705 «aah oss MVE TEMPO, RO :GET x Reece Tiger Seisye v8 TEMPOS RI ET 

Bonsy 88 aOR :SALE x PY B 
folate s5e800 net RO 
“en ' 29 : 

Peres Corsct ASL :SCALE Y BY 8 
6os054 SC635! Asc 
S356 - 958351 as ORL wore 
SaGrro: Bierer C000 174136 Mov we, BVTCSR :SELECT WRITE THRL MICE 
eesove BSuray | SEES 35 ge Pe. SISPY 136 as, THE BUS - 72: 
S35:22 Terh2 tt je :06 ASAIN 7 _ 



NAINCES- pi-CaNcB es c__oAMMA SER MACYIL 20.732) 21-SEP-76 15:32 PAGE 29 
DONCE. 8: skoskar suakoe 

1322 .S8TTL PROGRAM SUSRCUTINES 
1323 5 PRRRSEERERESEEREESEE SESE DEED EESEREEELBEESAED EASED EEEES ES EES ESOS 
1354 sROUTINE SELECTS VSvO1 DISPLAY - SETS LP BUS ADRS GNC INTENS®I7- EVE. 
1325 SAND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SE” SN E/IT IF THE 
1328 :WSVOl 1S NOT SEEN AT THE ASSIGNED BUS ADDRESS 
23293 S ELREPERRELELSEERERELASERS SSPEARS PELE HHESLSEEREE SELLS SESS SSSI E SEF 
1329 905112 13700 30!166 bbista: MOV VTVADR.RO GET VSVO1 BASE ADRS 
133° «(905316 ze-o1 05:214 MOV aVTVCRG. RI GET PTR ADRS 
1331 30Ste2e 910923 1$: MOV RO. (Riis :SET OP REG ADRS PTRS 
1332 905124 62760 occoce AOD BUMP REG AORS 
1333 995130 Je270] OOleee2 oMP acticsr, R1 :CHAR GEN REGS ALL SET Ue" 
3334 005134 351372 SNE 1§ :8R IF NOT 
1335 005136 013700 oO117 MOV VIMADR , RC :GET SASE ADRS OF BIT MAF 
133 805142 005737 901352 7ST MSELCT ig ING SECOND MAP* 
s237 6005146 001492 BE 9 23 RIF NOT 
2338 COS1SO 062709 oc0020 ROD 20,R0 SBOINT TO 2ND S17 MAP ACRS'S 
3339 995:54 610021 23: Moy O.Ri+ CONTINUE 70 BI” MAP ALAS’S 
2245 005156 062709 cosco2 Ado 82 RO SUMP _REG ADRS 
1341 905162 O2er0: 901234 CMP av ToSR, RI sLL SET uP? 
1342 905156 01372 BNE 25 RIF NOT 
i243 005175 Ole727 905254 c2OCc4 MOV 58, QaEPRVEC Seer UP BUS TIMECLT RET_RN ASRS IF NC VS¥C: 
2344 805176 O0S777 iP4dtz 7ST aviee 215 CHARACTER SENERATOR THERE” 
2245 005202 «90S°77 «174014 TST a TVESR 71 SIT MAP 
t34$ 005296 913700 Ooze mOV) TNTLUT 99 :3BT UP AcRS % Para SF INTENSITY LiCk-P TRELE 
134? 26Se12 O10977 1THot4 38: MO RC SVTCINT UP TABLE 
tag BOESIE Oge709 00401 ALD a0] 80 TADYANCE ACRS § INTENSITY . 
2243 S3S222 32700 619C0C SIT @:6505,RC arte LQADED? 
1359 306326 051771 |e rR IF NOT 
135: 995230 005037 901254 cLR OT PE 2 TYPESC. SAYS VSVO1 
1352 2052034 912737 OCCGeS 201256 MOY S15. , INTENSE sMax 16. INTENS= “TES 
2353 (8053542 cod241 ate CERC CAR: SAYS S00. THES 
1355 OOS344 9127397 oocomy c20st4 4s: Mo BEFS E> SeES6,E° sRES"ORE ER “Ree LIS Tl ev rls 
3355 ocSas2e 90¢e07 R°S : sE227 
3255 J0S254 Jecsce 33 : ‘SPi+, SP + DESY S°Sck SINCE No RTI 
iss? D05z55 ICa2E! SES PIMPS) OM ECST aS NS 65.2% 
2232 SESEE2 TOT? BR us yoo El 

s2Sc ireneaanssseesasensonesascrsseccsgnsocescasevesezeeesssreso2tseyt 
138: sROUTTNE SELECTS VTC! IISFLay - SETS moSs Au INTENSE + LE.EL 

235 STHE CARRY SIT 1S SEt SA EXIT IF "mE | 5 Tis” oF SEEN AT THE 
1383 TASSIGNED BLS ACCRESS 
2264 i CELFPEERRDSFEEESESECSEREST EERE DED ECE ETE: - SREP eRDa ERTL RSEEDOR 
a265  cOSzse 4 C12700 «(691:7 Ab 573: NOV VTACR, RO GET vTO2 BWSE ACRS 
1286 SoS266 922791 O0le MOY BYTCSR RI sae PTR ADRS 
336? 085072 919021 1S: MOV RC. se’ ;SET UP vTQl RES ACS S°SS 
1262 805274 €62799 cocod2 as BUMP REG AORS 
2263 905390 O2e701 odlede2 CMP aah oR, RI za se. a 
aro (95354 6901372 BNE 1§ BR IF NO 
127; 995396 012727 cos3se 900004 MoV O38, 38ERRVES = 35E7 UP FOR VTO1 TIMES” 
272 GO5314 912777 09CO14 173712 MoV 814. BVT C3 :SELECT STORE MSOE 
tara O05 die737 occoc4e 901256 MOY * 832. , INTENS :MAX 32 INTENSITIES 
iny 905330 919737 377777 b01384 Sf w= LE TYPE iCTYPEs~3 SAYS oto} rive ESSERE Sccoh1 cic SSERD CARRY Sais .°O! THES 
23fe Se8s49 Sle7z? Ccocce coCcCY 2s: Mov SERRVES +2, 20EFPE SRESTORE oC 4 PTR WD ET ls 
L377 2CE3a6 «C0525 75 Bere 
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NoESaLieOLNC8-o SAMA LL EXERCISER MACYI1 27.732) 21-SEP-76 15:32 PAGE 20 
i PRIGRAM SUSRIUTINES 

oos2S0 lzezse 33: oMP (SP 14, (SP + sFIX STACK SINCE NO RETUSN 
sessoe Oloe BRC sCARRY SET SAYS NG VTCL SISPLAr 

2s 3G0 EX! 

£ SSERELKARSERRFSIHAARAELERAELLSLELRTHAPFSREFRELHRLEFSSLESAL SE PASSE SS 

sROUTINE SELECTS AND SETS UP BUS ADRS FOR APL. JOYSTICK CRLIBFAT Io’ 
3 THE CARRY SET ON EXIT IF THE AR11 IS NOT SEEN 

=  ERRUERELERERPERELERERELLEEEEERERERELERESAEEESESSEL SEL ELE SES ISSS 
seLitc: MOV ARADR, RO -GET ARI! BASE ADRS 

MOV SARCSR, RI -3ET PTR ADRS 
1g: MOW RO, (RLS+ >SET UP REG ADRS PTRS 

aoc 82.20 :BUMP REG ADRS 
a sTEMPO. RL 7ALL SET UP? 
BNE i$ :BR IF NOT 
MGW a3, S8ERRVEC = SET UP TIMEOUT RETUEN ACRE IF PAL! NCT THERE 
eLR 26RCSR :SEE IF THERE 
MOV 8-1, TYPE :ITYPE2-! SAYS JSE ARL1 FOR CSYSTICK CAL. 
alte -SARRY ZERO SAYS ARI! IS THERE 

2$:, MOV BERRVEC#E, NERVES ;RESTORE LOC 4 TO FT TO 6 
‘3 ba ; 

38: Se: “CARRY SET SAYS THAT ARI: IS NOT ACKS ASSIGNED . 
BR 2s -GC EXIT 

ff PSRERFRESSIFSELRERLPSSLASELSIRFSRSFRSLAERSKLELERELSSSLESLSEAAISD 

sROUTINE STARTS NC11 AT SELECTED GAIN 
5 PESEREEEEEERELEESEESER PELE EESLEL PRES EESEAEESAEEREELES ESSE EEEE EE 
SUS*RT: MOV = BLOOL,ANCCSR =: SET UP 64864 MATRIX ANC ACC ENABLE 

BIS SAIN, NCCSR SET UP GAIN 
B75 aBiTi.aNccsR SET Go BI 
RTS PC >RETUQN 

sf RERRSSREELERELEARSSASLAPELFRSLSSEATLSERSSEASRSSPASALERSPSLELERS 

;ROUTINE STOPS NC11 AND SAVES NC11 STATUS 
5  RELERERELEEEEESERERERELESSESEPLLRESEFRADERERERR REL ESES ED ESTEE 
NAS*E; MOV ONCCSR COMSAVY «=: SAVE_ THE INTERFACE ACTION 

BIC 83, aNCCSR :OISASLE NPR'S 
oLR anccsr ZERO ALL STATUS 
RTS PC : RETURN 

fp PESSPHRERRERESEREERALHERALLESAAAEFLAFRESLERELES SELES HSEAR SRLS 

;ROLTINE STOPS NC11, SRVES STATUS AND CLEARS MATRIX CORE AREA 
5 FEEFEELERSRSERERERRLSEESESELALEEEERESESALERSERESREARERRELERRAER 
NSTPL: JSR PC NCSTP :G0 STIP NCL1 AND SAVE STATUS 

MOV ecl2,QNCSFUN  :ZERO 2 REG COUNT 
MCY = #MATRIX,RO :GET SET TC ZERO CORE MATRIX AREA 

iS: CLR (RO}+ *ZERC LIC 
CMP RO. sMATRIX+49090 “ALL DONE? 
BNE 1$ :BR IF MORE 
RTS PC > RETURN 

£ RESHAPE SLAEPRESELESEESRESLERERELARERERERERRERERAHRARARPRARARRUUVRE 

ROUTINE WILL ERASE DISPLAY \YSVOL OR VTCL? 
ee SEPEREREEEEEESESEEREEEESRERRERERRESERERERRRERERDERRRREREERERRRE 

ERASE: TST DTYPE :WHAT DISPLAY? 
BPL 2$ :BR IF VS5VOl 
MoV 16,3V725R sERASE DISPLAY 
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L-DINCS=C GAMMA 11 EXERCISER MACY21 27.732) 21-SEP-76 15:32 PAGE 31 

PROGRA™ SUSROUTINES 

0ssS2 905937 012% CLR = TEMPO :SET UP VTO1 ERASE WAIT LOOPS 
sreooe Geng, socdge C1260 MOV -w3. TEMP, :00 LOOP 2 TIMES 
05564 c0s337 O51246 18: DEC TEMPO ;COUNT AWAY 
cssro 0013: BNE «18 ;TILL 9 

Nossre 00533" 0c1259 DEC = TEMP :2ND LOOP _DONE? 
605576 09137 BNE i$ :BR IF NOT 
905890 00414 SR 4§ ;ALL DONE - RETURN 
905602 OSe7rr 901000 173412 28: BIS  slOCO,3VTVCSR ;ERASE OISPLAY (CLR BIT “AP. 
095610 105777 173406 38: STB  avTvcsR :LOOK FOR READY 
905614 150375 BPL OS sWAIT FOR IT ; 
05616 O4er7? OC1009 173376 BIC BLOOD. aVTVCSR =: TURN OFF ERASE DISPLAY 
95654 errs O0e035 173362 MOV #2035,aVTVCRG ;CLR CHAR BUFFER & CISHBLE CURSOS 
cosss2 coc207 43; RTS PC sEXIT 

£ SERS SLERSRARESSEAKALSEFLELLEAE SS SESARAAAKAKRARERTP FLAS ALAA IG DSS 

sROUTINE WILL LOAD BIT MAP (VSVO1) 
-RQ CONTAINS BIT MAP ADRS AND RI THE BIT MAP DATA 

= RERRSERHSESARSKESSESSSSESA ESSE SESSLERSLSSSSSSASRHASAEASLAERAS LAD 

095634 ONeT7? cod400 4173360 OtsPy: Bic e400, aVTVCSR = s STOP. DISPLAY 
95642 G19077 173356 MOV RO. JV TVMAP “LOAD BIT MAP ADRS 
HOSsye Odor? 49C480 1732346 CCONT: BIC #400, SVTVCSR AGAIN, IF ENTERING HERE 
M3EESG INSTT? T3342 T57B = avTVCSR : 
DSe60 109975 SPL 1§ “WATT THEN 

Ocseee D19IT7 1739340 MOV Ri. VTVPX *LOAO SIT MAP 
Secegg seaer? Gates] «172326 BIS 840, aVTVCSR  § :RESUME DISPLAY 
595674 o8620 RTS PC RETURN 

Sf RERREKRISEFELSLESAKLERERALSASSSRARKERLSAAAPRRELKAEARARARPLLSE SALE 

*ROUTINE WILL DISPLAY A POINT (VT701) 
LL SER RDP RE ERG EEEEEEAEEED EAEEPEDED DEERE REDE RREREER ARERR EER CRE RERE 

29SE7E «LO8777 «173532 2tcoyvi: TSTB aVTCSR sDISPLAY READY? 
ABSP99 «fAAgTS BPL DISPY1 “WATT FOR IT 
05704 o42799 174000 gre #174099,RO -RID GARBAGE 

A<Er1n Husral 1 7Hscn Ic 8174000 Ri 21D GARBAGE 
305715 O180°7 i73g3ie MS RO, avTXpac :SET UP X DAC 
A9S720 O19:77 3733! MOV Ri; IVTYDAC -SET UP Y DAS 
3a67=24 «ANSE RTS pC EXIT 

SS RRESRLELERELSAESSSRELASSESSLLAASSSSLESASLSLELERERLASEARSLRSLERS 

sROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON VSVO! 
© © SFSSEFLSRELERELSSSSSLEERERKRESERARESESARURALSFARAEFRAERARKSRASRAEAAAAGD 

sne"ss 395777 172282 etspyve: TST OVTVCRG :READY? 
BETIS ACI75 PL CISPYe2 :WAIT IF NOT 
055734 {05137 co124e COMB ©: TEMPO :X NEEOS TO SE INVERTED 
Q0ET49 «893977 OCLeHe 173260 MCV TEMPO. QVTVCHP «=: LOAD X $ Y CROSS HATRS 
ATETHE =SES777 Gfeccs it rSe4e sis BI600C, aVTVCRG :ENABLE THE CROSS HAIRS 
BC5754 9809207 RTS pC : RETURN 

ST ESRPLELFRESAELREREERERRARELLEASRELLERPSESRELSERRIKRERERUARRARE LE 

ROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN 
SDISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS - __ 

- SROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR SRISHTEST - 
“NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN FcR 
:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER 

5  FPEEHRLERERERERESAARERAERPERSRRERRKERRARARRARERELELHKPREPUTUCERERL 

102 PEIMGE: MOV #100,RC SSOUNT 64 ROUSE SPene men Lon Lad 

STSE sCis7Sc (280 

— see Oe ee ee ee
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OINSS PL FROGRA™M SUSRILTINES 

330 05s 31370. O01 340 wOy TABLEX,R1 OE Peco neta beines Se ROW 
2 eS. igs a epees V #190, 7 SOU NTS 1 FO 
2335 RRECRE BHESRS HRS? mds Sis Fs 1B WIE? REPRESEN? AISHESS INTENSITY £/EL(190-0) 
4$3 OCETTE 010331 18: MOV RO, RL4 :LOPD CORE IMAGE 
i434 998200 905322 DEC Re :DCNE_ROW? 
1495 CO60Ce 901375 BNE 1$ :BR IF NOT ° 
2496 OO0608% 005200 SEC RO :;CONE ROWS? 
2497) «006008 «0071425 . BEQ r+} ;BR IF SO 
$392 036210 ée7C3 Coo0Ci JB #1, R3 sLOWER NEXT CELL VALLE 
£499 OC6O14 Cieroe Coola] MOV #140, 82 RESET ROW LENGTH COUNTER 
$80 o96020 CCCrS& BR 1$ :LCAC THIS ROW IMAGE 
i3ei O8sS=2 c2ocsar 2s: RTS PC RETURN FOR DISPLAY 
ocoue 

'$sf3 SL PERRRARASPRSAERERRHLE SRE SEA UEAPAE S SHEPRALLEL SLAPS SILLS ELS HPSS ED 
1594 sROUTINE WILL ‘DO A CONVERSION AT CHAN 8 IN ‘ARCHAN 
2525 sEXIT WITH CONVERSION VALUE IN R3 
1506 +s PREPEEESEEREREE EEE ELLERESELERS SEER PERE PLELAPRSSSLALAS SELLE SS 
2$5° 036224 OoS?T? 373214 ARCONY: TST JARBUF ;CLR DONE FLAG \ 
2522 Coe0s2 Q137r? Se13s0 273204 MOV ARCHAN SARCSR ;.0 CHAN & UNIPCLAR SITS 
iS3 906036 OS2777 020001 173.7% Br5 81, a6RCSR START A/D 
1sic 906 1o57. {rave 1§: -TST8 ZARCSR 3;LOCK FOR DONE 
S13 OCS05G 100375 BPL 1§ sWAIT FOR IT 
1:2 O060S2 O1°702 .73165 MC’ JARBLF ,R3 GET VALU 
S:3 006056 l6e703 oCCS90 Be #500, R3 OFFSET VALUE 
1514 06062 O3e703 irrsc3 BT #177400 ,R2 :;SEE IF OUT OF RANGE 
1515 306065 100402 EM! 2s sBR IF TOO SMALL 
3526 206070 01002 BNE 3$ :8R IF TO LARGE 
2517 CosOre 920404 BR 4§ :NORMAL EXIT 
15.8 GOcO74y Oosoc3 23 oiR R3 sLIMIT To 2 

} 1538 o98076 vodCHoe BR 4§ say EXIT 
$20 CSs.25 212°C Bere a3 MOV 8377 .RS sLIMIT To 377 
152: 806:C4 93930? g RT ¢ 3EX 
1522 
1522 5 SREEHELELELELSRSLAREEESLLE SES ERERESHSSASRRSSERAERERSSEEL SSS REERE 

i iSe4 sSCUTINE WILL CISPLAY A CHARACTER (VSVO!> 
} i525 FY ¥eh-4-Sahaiab-5-4-Salebalolab-ich-ieh-1-b-ialahalahalehealatel-4-h-t-lot-lalelalahehaloiehelelaletalobeleleleieieleleielehiie 
, $8eS 2OS:06 OOS77" 1731s ULHAR: TST aVTVCRG ;READY? 

2527 JoSlie 230375 BPL CCHAR WAIT FOR I7 
4528 CBeit4 Lic3ar7 = ir3tr4 MOVB R3.aVTVCRG ;LCAG CHAR 
ined Cobs=E9 =SOCzOr RTS PC sEXIT 
bude 

| 1931 jERAERERERSEAELRALARASERRERRRFLARRARSSAREARERREERRE RES ESTEE AGS 
132 sKEYBCRRD INTERRUPT SERVICE ROUTINE 

+ 6 E33 Ss RPREFELELASEERERESLAEELSELERRERERELRLRARRSERERERISESC HAV ATAATY 
1534 906122 917737 172020 951206 BINT: MCV oSTKB, KBUFF READ KEY BOARD 

i 1835 806135 042737 999209 051366 BIC #200, KEUFF :RIO PARITY 
i §6483E 6006.36 C2e727 O0CC03 901306 CMP #3. KBUFF :CNTRL “C°* 
. 233? 906244 001002 BNE 1 ;BR IF NOT 

2538 CCel4e SOC137 901712 IMP LISEN ABORT WHATEVER $8 Tock FOR NENT COMMANS 
tEae OC&:S2e CCCOze2 1§: RTI 

iS4) S  SHERSEEELPSRERE ES RSESRERRELESHALESEREERELRUSRPEESRERESRERRESRRE 
L542 SRCUTINE TYPES ‘CR’ AND ‘LF 98 SHAR IN TTYOUT 
E42 FES-5-Adalahehtehatalalhahelehatab-S-heh-tal-telataleilelatalatabelalalatal--t-talel-tel-t-S-igicteieb-ttblebeloieiaiatel 

' 3883 SlELS4+ Sie?37 SCOTiS 202210 "YPCR: MOV #15, TTYOQUT :SET CP FOR mw CR’ 
© SESE Lcese Cod737 lle les JSR PC, TYPO 
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Pll PROSRAM 
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AoS310 

SIbele 
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C2002 

091254 

JOE LCE 

000015 

cocooo 

090312 

900068 

903304 
990034 
006462 

VTPL:  TS7 (RS; 

WTWLs mae (RH)$ R3 

18: CMP #12,R3 

BR 
VTEXCP: MOVB R3.KBDBUF 

HO3 
MACYLL 27.732) 21-SEP-T& 15:32 PAGE 33 

;SET_UP FOR LF 
:WAIT FOR i CHARACTER 

:SEND IT OUT 

MOV #12, TTYQUT 
TYPO: STB astes 

BPL TYPO 
MOV TTYOUT, aSTPB 
RTS PC 

LERPRRHLERESEREREREL EELS LEE RE PELESEL SRE EEAELE RELL SD EALREEE LES EF 
ET TS A SUBROUTINE TO GET AN X,Y COCRDINATE FROM THE 
:CODED LEVEL MATRIX, DISPLAY IT ANC EXIT 
jittentaasaresnsinathesrensssanasiatntsananestesanesssstess sess 

Air, nove (RS) -MOVE A BYTE OF X AND Y 
oSeoae R2 >MASK ALL BUT xX 

ASR Re -ABS VALUE IS 4xx 
QD) Re. RO "ADD TO CORNER VALLE 
MOVB (RS)+,Re >MOV SAME BYTE AND POKE POINTER 
To 9177770, Re :MASK ALL BUT Y 

ADD 92.R1 -YABS Y INC IS 3 
ASL Re >SO 00 Y=Y#3 
ADD R2,R -ADD TO CORNER VALUE 

G0 DISPLAY PCINT zee Fc, DISPY1 
RTS PC sRETURN TO MAIN 

sSEFELELEREEFEARELERAE FLERE RR AE FRASER SESRLELAEELAAL SSAA RAL APSF SS 

:4uIs SUBROUTINE IS CALLED WITH THE ADDRESS CF A 
MESSAGE TABLE FOLLOWING THE CALL. THE MESSAGE 
;TABLE CONTAINS A LIST CF POINTERS TO PHRASES. 
: EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TABLE 
:IS TERMINATED hITH AD 
2 ERRGRER ARLE RARER EERE ELE SER BREE REE RIE ES EERE EEE EE EEREESS £42448 

VTHRIT: MOV Ji SP) RS -GET ADDRESS OF MESSAGE IN RS 
:ACJUST RETURN 
:LOSK FOR ZERO AS TERMINATOR 

BEG VTWDON -3R IF MSG DONE 
MOV (RS) +, R4 :ROORESS OF PHRASE TO R4 

-THIS IS LETTER TO BE DISPLAYED 
TPL :200 18 THE TERMINATOR 

ape #2. (SP) 

Ts? BTyBE WHAT DISPLAY” 
BNE OVTO1 :BR IF VTQl 
ZSR ¢.DCHKAR 330 DISPLAY CHAR 3 WO? 
BR VTWE :G9 LOOK AT NEXT CHAR 

DVTCi: CMP 815,R3 ;CR? 
BNE 1$ ‘BR IF NOT 
MOV #9, BASX ;RESET MARGIN 

:00, GET NEXT CHAR 

BNE VTEXC® ;3R IF NOT 
BAST :GO TO_NEXT LINE 

VTWL :GO0_GET NEXT CHAR 
:THERE ARE A FEW CHARACTERS 

MOV #34, TEMCHR >THAT REQUIRE CONVERSION 
JSR PC. BRAN :BEFORE DISPLAY. . 
VTEXCT-1 
CHr4 sCHARCTER IS . 
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906362 
OCE364 
9953 Does 
906272 
506374 
006377 
006402 

O06456 
OO&4ED 

306530 

OCES32 
OGe540 

SANNA 11 EXERCISER 
PROGRAM SUS@IUTINES 

206422 
006416 
006413 
oo6402 
O0G420 

on O° O72 
O76 07? 009 

62737 900004 I26460 

009207 
309009 

017637 

poco? ags4s0 
O06460 
poccoe 206469 
OO64E0 
177700 

Ole6Se 
095532 

OS0209 228520 
ococde 
006539 
o00024 

001304 cocal4 

000530 

QCbEEO C0bEb2 
QOBEEY ODSEEE 

03 
MACYIL 27.732) 21-SEP-"S 15:32 PAGE 34 

CH?’ := 
CHT? s: 
CHr :> 
CHT’ 2? 
BR VTNOSP :CHARACTER IS OK AS IS 

VTEXCT: BYTE 74,7S.72,76.77. 

- EVEN 
CH77: AOD #4, TEMCHR sCONVERT OCTAL TO 42 
CH76: ADD #7. TEMCHR “CONVERT TO 46 
CH7e: INC TEMCHR :CONVERT TO 77 
CH75: ADD #2, TEMCHR -CONVERT TO 36 
CH74: MOV TEMCHR R3 :23 NOW CONTAINS PROPER VALJE 
VTNOSP: BIC #177700,R3 :CLEAR GARBAGE 

ASL 83 “MULTIPLY & BIT OCTAL BY 4 
ASL R3 >TO FIND RELATIVE POSITICN IN "ABLE 
ADD sTABLE-4,R3 :THIS IS ABSOLLTE POSITION 
JSR PC, TrxD1$ -ORAW CHARACTER 
BR VTHe :AND CONSIDER NEXT 

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

gp BEE REE RRR EERE EERE RARE EEA EELS EE ERATE REE RE EER SE 

“THIS ROUTINE COMPARES THE CHARACTER IN KBDSUF (BYTE) 
AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+2. _ 
:IF A MATCH IS FOUND, CONTROL IS TRANSFERED TO ADDRESS 
“CONTAINED IN CALL #2+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 FOLLOWINGS 
:THE LAST TRANSFER ADDRESS. 
:A ZERO IS THE MATCH TABLE TERMINATOR. 
>THE N AND C BITS ARE CLEARED ON EXIT 
2 EEEEKREELEL ESLER KLES ALA LSELRFLARAAAERAA EKER SEREAEKA SHAT IAREFFAY 

BRAN: MOV 3(SP), MACHER -GET ADDRESS OF MATCH LIST 
BRANL: ADD #2, (SP) :ABJUST RETURN POINTER 

INC_MACHER ;MOVE MATCH POINTER - 
TSTB MACHER 3A ZERO INDICATES END OF LIST 
SEQ_NOMACH 
CMPB_KBDBUF , MACHER 
BNE BRANL :NO_MATCH. TRY AGAIN 
MCV @(SP), (SP) sPUT TRANSFER ADDRESS ON STACK 

NCMACH: CLC :CLEAR CARRY BIT 
CLN SAND N BIT 
RTS PC :RETURN APPROPRIATELY 

MACHER: 0 \ 
¢  REEERELE RES REL ERE EARLE RA LERS EELS REESE RARE EEA RLRA ERAT RATALTRERLA? 

- THIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS 
= THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS 
:CONSTANTS SETUP BY THE CALLING PROGRAMS. 
;R3 POINTS TO THE MATRIX CODE WORDS . 
© HERE TT Re MEE ER ATT TER EE A EE EE REE Ee SER 3G ee 

TIXDIS: MC SHFTK, SHFTCT :SET SHIFT COUNT FOR DECOCER 
MOV ROWK. ROW :SETUP THE NUMBER OF ROWS 

a 



MRINCES-LI-DONCS-c SAMMA 11 EXERCISER MACYL1 27.732) 21-SEP-75 15:32 PAGE 35 
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1856 OO&8SY6 013737 OO08670 OddGS72 MOV COLK.COL “ANC THE NUMSER OF COLUMNS 
ISS" O9ES5S4 Qigane MOV (R3)+. Ro -GET THE WORD TO BE DECODED 
1658 006556 O13700 091326 MO! BASK,RO -RO WILL CONTAIN THE X COORD. 
1659 006562 O13701 091339 MOV 8ASY,RI1 *R1 NOW CONTAINS THE Y COGPSINATE 
1p6C 90S&66 006092 TIXL: ROR Re -CHECK CODE WORD FOR SIT . 
1661 OOss70 193002 BCC TIXBNO . IF CARRY BIT CLEAR NO POINT TC CIZeLay 
1562 006572 004737 OOSETE _ JSR PC DISPY} :GO DISPLAY POINT 
1663 O06576 005337 d06662 TIXBNO: DEC SHFTCT . :COUNT INFO BITS IN WORD __ 
1664 096602 OO19C! BNE TIXWOK :CODE WORD OK IF NON 2=RO0 RESL_T 
1865 06694 911302 MOV (R3).Re “GET NEW CODE WORD 
1665 006606 063700 001332 TIXWOK: ADD INCXY,RO *REFERENCE NEXT POINT 
1567 006612 305337 O06666 DEC ROW “DONT GO PAST END OF ROW 
i868 006616 001363 SNE TIXL :NON ZERO OK 
669 06629 O13737 OOS664Y ctEsSS MOV ROWK, ROW “RESET 
16870 006626 063701 001332 + ADD INCXY, Rl -MOV Y UP A ROW 
171 O06632 005337 O0b&72 DEC COL ZWHEN COL=0 WE ARE DONE_ 
'672 096636 001403 BEQ TIXDCN 
ig?3 OOGB4O 013700 001326 MOV BASX,RO :RESET X TO LEFT HAND EDGE 
1674 606644 900750 BR TIXL 7 - 
1575 OOG646 063700 001332 TIXDON: ADD INCXY,RO sMAKE A SPACE BETWEEN LETTERS 
1876 OO66S2 010037 921326 MOV AC. BASX sANC RESET BASY TO NEW VALLE 
1677 OO66S6 OCoen7 RTS Pe 
1678 OQO66S0 O090!7 SHFTK: 15. 
1e7g 396662 aggsa0 SHFTICT: O 
1680 9OSe64 occoos ROWK: | § 
168! 206666 cod0c0 ROW: = G 
1é82 cOS670 ofocc: “OLK: 6 
1083 cossr2 sgacoc COL: Oo 

168s ss RRARASAARALELA RAR ERESAA SAE SLESARESEEARERERAAELAALLEE SLE LA RESALES 

1686 > THIS ROUTINE CALLS ’ASCIZP WHICH CONVERTS A SINGLE OR DOUSLE 
1687 “PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN 
1888 j RERRERERELA AAR REE REE RES REELS SER ELE REEL EERE LRA AR EARL AE AE PARE ERS 

1689 906674 007105 B/ANK:  ADLMMY 
1696 906676 oo0c0c 0 
1691 006700 0953537 906726 AWRIT: CLR OUMMY2 
1692 O0670% 604737 005732 OTTY: 15K PC ASCZSP 
1693 OO6715 906724 DUMM v1 
1854 Of671e Oo07105 ROUMM 
1695 906714 004737 O06246 ISR PC, VTURIT 
1636 SO6720 06674 BLANK 
1697 G0&722 300207 TS PC 

1698 . p REEF REEEAERREREL ERAS LALA ARAL ERATHL ERE RELA IRELERE ERTL PERERED 

1700 | ‘HUTS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE 
1701 -TO AN ASCII DECIMAL NUMBER. 
1702 “THE CALL IS JSR PC,ASCIZ 
1793 iMDTH THE ADDRESS OF THE LOW ORDER OCTAL WORD IN 

170s iBND THE 8 ADGRESS OF THE PLACE THE ASCII DECIMAL IS TC BE STORED 

1787 : THE nTeH ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING 
170e : THE LOW ORDER WORD. 
1703. : THE SUBROUTINE SHOULD BE CALLED 8Y 
710 :JSR PC, ASCZSP 
7i3 :TG SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE 
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1712 ANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT 
1713 WILL ALWAYS BE 11 BYTES. 
is © RRELSEERRERELASSLERKERE LAL RSELARERKREAESLERARRARLF REF RAF AER SS SS 

17is ope7e4 ocoo00 OtmmYi: O 
171g 906726 900090 DUMMY2: O- 
171? 906730 900000 ZESUP: 0 ;2ERG SUPPRESS FLAG 
1718 906732 OCS237 006730 ASCZSP: INC ZESUP SET FLAG 
1779 006736 017601 900000 ASCIZ: MOV J(SP),R1 GET LOW ORDER ADDRESS 
1739 o06742 Obe716 099002 ROD #2, (SP) :ADJUST POINTER 
1731 SO674E 912103 MOV (RI)+,R3 GET LOW ORDER 
Yree 906750 011102 MOV (RL),R2 :GET HIGH ORDER 
1723 006752 312737 Oocole cOoT7079 MOV #10. :DIVCNT :10 POSSIBLE DIGITS 
ive¥ 006760 012705 o0TO72 | MOV_#ASCRES, RS ADDRESS OF DIGITS 
1725 006764 .ite7e5 000200 MOVB #200, (RS)+ ;CHGEN TERMINATOR 
1726 896770 Ole704 0690le ASSLP: MOV #10. ,A4 :DIVISOR 
1737 «C06774 = O1OS46 MOV RS,-iSP) SAVE RS DURING DIVISICN 
2728 096776 OO4"37 907120 JSR PC DIVIDE sDIVIDE BY 10 
:re9 907002 012605 MOV (SF)4,R5 ZRESTORE RS 
1730 007004 O62722 soe . ADD #60.Re iMAKE IT ASCII 
1731 007910 119225 MOVB_R2,(R5}+ sPUT IT IN THE ASCII STRING 
1732 907012 019103 MOV RI.R3 
1733 Ocrois o1oce2 MOV RC, Re PUT ANSWER IN DIVIDEND SLOT 
1734 007016 005337 027070 DEC DIVCNT 
1725 «007022 O013é2 BNE _ASCLP 
i736 sNOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER 
1737 907024 cOS737 cOb730 TST ZESUP ;SUPPRESS ZEROES? 
1738 807030 091419 BEQ MOVALL NO MOVE ALL 
1739 37032 005037 906739 CLR ZESUP SINIT THE SWITCH 
1740 997036 124527 900060 SkZE:  CMPB -.RS), #60 LOOK FOR ZEROES 
1741 997042 001775 BEQ SKZE AND PASS BY THEM 
1742 397044 105725 TSTB (RS)+ ; BACK-UP 
1743 907046 100001 BPL MOVALL AT LEAST ONE ZERO 
1744 007050 905205 INC RS :POINT TO FIRST NUMBER 
lr4s—cu70S2 017600 909009 MOVALL: MOV @(SP),RO, ADDRESS OF RESULTS 
1746 O07056 O6e716 /o0092 ROD #2, (SP) ADJUST RETURN 
1747 907062 114520 MOVAL: MOVB -/RS),(RO)+ 
1748 907964 190376 BPL MCVAL 200 BYTE IS TERMINATOR 
1749 007066 900207 RTS PC 
1759 007070 Oc9000 DIVCNT: 0 
1751 So7c72 307105 ASCRES: .=.411. 
1752 CO7105 07120 ADUMMY: 1.411. 

1724 
EVEN 

17S¢ ss SRERERLARA LARA AKER ELE LE RAR AE REL ER EES AR LATE LEA ARERERARLEERERALAT 

1756 THIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER 
1757 FOUND IN Re (HI) AND R3 (LG) BY THE POSITIVE NUMBER IN 
1752 :R4. THE ANSWER IS PLACED IN RO (HI) AND RI (LO). : 
1759 : THE _RQUTINE LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS 
1769 : :SO THAT FIRST BIT IS IN BIT 14 OF RY. THE SHIFT COUNT IS THEN 

| 1761 ADDED TO $6. AND THE DIVISION IS STARTED BY COMPARING THE 
| 1768 :DIVISOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND. 

17£3 IF COMPARISON SHOWS DIVISOR SMALLER, A SUBTRACTION IS DONE 
1765 BETWEEN DIVSOR AND HI ORDER DIVIDEND AND THE ANSWER IS INCREMENTED. 
i765 :REGUARDLESS OF COMPARISON RESULT, BOTH THE ANSWER AND 

7 THE DIVIDEND ARE MULTIPLIED BY e. 
:THIS SEQUENCE IS PERFCRMED THE NUMBER OF TIMES INDICATED BY 
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O10946 
013700 

012600 
009207 

005900 
005005 
152205 
060500 
cos20e 

007266 
000020 

907206 

001246 
007436 

007426 

097336 
007426 
007336 
907390 

697337 
007300 

001246 

LO3 
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:SHIFTCOUNT. 
*RER3 ” R4=ROR! 
©  EHRERKERERE LARKHALL ALAA ERERALE SSSR KE SEKA AA REARSEREFE ESA A LSS FS 

OIVIDE: CLR RS -INIT SHIFT COUNT 
CLR RO 
CLR Ri -7ERG THE ANSWER 

DIvJuS: INC RS ‘THIS IS THE SHIFT CCUNT 
ASL R4 *DIVSOR X 2 
BPL DIVJUS -GO UNTIL BIT 15 SETS 
ROR RY . "MOV IT BACK ONE 
MOY RS. RMJUST :SAVE SIFT COUNT FOR REMAN. CLST 
ADD #16. ,R5 -SIMULATE 16 BIT SHIFT 

DIVLOO: BSL Ri SANSWER X 2 

CMP R2.R4 sCOMPARE DIVISOR AND DIVIDEND 
BNI NOSUS ‘IF DIVSOR LARGER NO SUBTRCTION 

INC RI :NOTE SUBTRACTION: IN ANSWER 
NCSUB: ASL R3 :MAKE DIVIOEND LARGER 

ROL Re “BY 2 
DEC RS :90 ALL THIS SHIFCNT TIMES 
BNE DIVLOO 

RLIL: ROR R2 sNOW RIGHT JUSTIFY THE REMAINDER 
DEC RMJUST 
NE RLIL 
RTS 

RMJUST: 0 
5p ERE RAKE ER AE EEE ERLE EEE RELA ER ELE RARER EAE ERE EEE ES 
:THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES 

XYAVE: MOV RO,-(SP) ;SAVE RO 
MOV TEMPO, RC -GBT X 8 Y 
MOV XYBUF®, Re -GET CURRENT BUFFER POINTER 
MOY RO, (R23+ -SAVE NEW X-Y VALUE 
CMP Re; #XYBUFE “END OF BUFFER? 
BLO 1s = NO ; 
MOV #XYBUF , R2 -YES, SO BACK TC BEGINING OF SUFFER 

1$: MOV, =—- Re, XY BUF :SAVE NEW BUFFER POINTER 
MOV #XYBUF , R2 CALC AVE x 
JSR PC, 10$ 
MOVB RO.-(SP) -SAVE IT , 
MOV aXYBUF +1, R2 :CALC AVE Y ; 
JSR PC, 108 -G0 DO IT 
SWAB. SséROD -GET X-Y IN RC 
BISB  (SP)+,RC :GET SAVED X 
MOV . RO, TEMPC -PUT IN TEMPO 
MOV (SP)+,R0 “RESTORE RO 
RTS PC 7EXIT WITH AVE X-Y IN TEMPO 

10S: CLR RO ;ZERO SUM ’ 
118: CLR RS -00 A MOVB TO A 2EG (UNSIGNED? 

BISB (R2)+,RS5 
ADD RS.RO :ADD IT IN 
INC R2 *SKIP OTHER VALUE 
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007312 

007330 
007334 

067336 
007336 
007340 
0073-19 
007344 
007346 
007350 
00736¢ 
907354 
007356 
907360 
007362 
007364 
007366 
097370 
907372 
907374 
007376 
007400 
097402 
oo7404 
QU7406 
o07410 
oo7412 
Oo7414 
007416 
007420 
o07422 
007424 
o07426 
007430 
607432 
007434 

007436 

PROGRAM SUSROUTINES 
020227 007436 

177400 
oocen7 

000090 

007436 
007336 

MQ3 
15:32 PAGE 38 

:END OF SUFFER? CMP R2, 8XYBUFE 
BLO 11$ = NO 
ASL R09 sDIVIDE BY 32. 
ASL R 
ASL RO 
SWAB RO 
31c #1774G0,R0 :CLR' HI BYTE 
RTS PC 

XYBUF : 
0 
Ne} 
9 
9 
0 ‘ 
0 . 

0 ‘ 

0 
Q 
0 
0 
a} 
a] 
9 
0 
6 
Q 
0 
0 
Q 
Q 
0 
Q 
a] 
i 
5 
9 
0 
0 
0 : 
0 
Q 

XYBUFE= 
XYSUFF: XYBUF 

HH REE HURAAAALL LEAKS LARA RL EAE KARE RKE KARE LESH ELSSRERRSRASA RAKE RHSRRE 

"SBTTL TTY INPUT ROUTINE 

IF i-taalatat-t-ialaelaallaelaeelaellaellaelaleletaelleeiellaelelelineleeleieeloebieebsebieel 
-ENABL LSB 

| JEJE EHHE GHG HOHE HGH EE EE EEO a EER aaa 
; SOFTWARE SWITCH REGISTER CHANGE ROUTINE. ; 

‘s*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILt 
S#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH RERISTER TRAP CALL 
-4WHEN OPERATING IN TTY FLAG MODE. 
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007440 
1981 pO eae 

0074S 
007454 
00746 
007462 
007466 
007472 
007474 
907502 

007594 
007510 
007514 
007520 
007522 
007526 
007830 
007532 
007536 

007546 
007544 

007550 
* 907554 
907556 
007562 
007S66 

007570 
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TTY INPUT ROUTINE 

090176 OO1J40 S$CKSWR: CMP 022737 
oo1074 
105777 
100071 
117746 
C427 16 
022726 
001062 
123727 
C0146 

104400 
104400 
013746 
104401 
104400 
OOSO46 
OOSO46 
105777 
100375 

117746 
042716 

021627 
001005 
104400 
062706 
000757 

021627 
00102e 
005766 
001403 

171470 

171406 

171402 
177600 

coo0es 

010305 
ooecds 

000015 

ooo004 

o0000e 
000096 
001161 
001135 

000100 

010Sle 
000060 

000067 

ocodb0 
000002 

co00de 

000001 

171326 

* goo0o1 

171304 

T 
SGTSWR: 

178: 

#SWREG, SWR 
15$ 
JSTKS 
15$ 
aSTKB,-(SP) 
#tC177, (SP) 
02, (SPS+ 
1S 
$AUTOB, #1 
15$ 

*SMSWR 
SWREG, - (SP) 

aSTKB,-(SP) 
#10177, (SP) 

(SP), #25 
10% 
SCNTLU 

6. SP 
19$ 

(SP), #15 
16S 
4(SP) 
118 
2(SP) ,aSWR 
#6 

$TNTAG, #1 
155 
#100, aSTKS 

PC STYPEC 
(SP), #60 
18$ 
(5P), 867 
18$ 
#60, (SP)+ 
2°SP} 
17$ 
(SP) 
(SP) 
(SP; 
e:SP) 

a 
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;:CHAR THERE? 
*:IF NO, DON’T WAIT AROUND 
SAVE THE CHAR 
:STRIP-OFF THE ASCII 
;:IS IT A CONTROL G? 
;3;NO0, RETURN TO USER 
ARE WE RUNNING IN AUTO-MCDE? 
;;BRANCH IF YES 

::ECHO THE CONTROL-G (¢G) 
3; TYPE CURRENT CONTENTS 
;;SAVE SWREG FOR TYPEQUT 
;:GO TYPE--OCTAL ASCIIC(ALL DIGITS) 
:;PROMPT FOR NEW SWR 
:; CLEAR COUNTER 
;:THE NEW SWR "ay 
;:CHAR THERE? - 
:3IF NOT TRY AGAIN 

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

:3:IS IT A CONTROL-U? 
;;BRANCH IF NOT 
eYES ECHO CONTROL-U (tU) 
:: IGNORE PREVIOLS INPUT 
>sLET’S TRY IT AGAIN 

s:IS IT A <CR>? 
:;BRANCH IF NO 
>;YES, IS IT THE FIRST CHAR? 
::BRANCH IF YES 
;;SAVE NEW SWR 
;;CLEAR UP STACK 
3;ECHO <CR> 
; ;RE-ENABLE 

AND’ <LF> 
TTY KBO INTERRUPTS? 

:;BRANCH IF NOT 
; ;RE-ENABLE 

ssCHAR < C? 
;;BRANCH IF 
s:CHAR > 7? 
> sBRANCH IF 
3: STRIP-OFF 

TTY K&D INTERRUPTS 

YES 

YES 
ASCIT 

331S THIS THE FIRST CHAR 
: BRANCH IF YES 
:3NO, SHIFT PRESENT 
ss CHAR OVER TO MAKE 
3; _ ROOM FOR NEW ONE. 
;:KEEP COUNT OF CHAR 

P, 
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1338 DOTTSS SsS18 777% BIS “2: SP), SP -:SET IN NEW CHAR 
S337 38712 3808c° BR 7§ 2:GET THE NEXT GONE 
8339 230714 38499 otL1st 188: TYPE $QUES +: TYPE 2<CRS-“LF, 
3332 O62 Bare BR 208 :;SIMULATE CONTROL -U 
£343 .OSRBL LSS 
S34: 
3ss2 . y) 
2383 isate ROUTINE UiLe GNBT? aw ein FSESSSEEOGSSEESREESREDRDSESESSE 4954 

2oe= :S7HIS RC ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTy 
eu"s : ace =e 

1345 3% ROSHR INPUT A SINGLE CHARACTER FROM THE "Ty 
347 2 RETURN HERE :  SuGRACTER 1S ON THE STACK 
23493 2% :i:WITH PARITY BIT STRIPPED CFF 
2223 : 
2S51 Darr. O11846 SROCHA: MOV SP},-.58° ; : PUSH SOuN THE ps 
1952 2977e~ O1f666 cClos4 29c05e MOV 4(5P1,2.5°° s:SAVE T - 
2353 Ju7r32 1OSTrr 3 Pleck ig: i§72 9» -MSTKS s;WAIT FO 
2354 = 067" 10537°S BP. 1§ >: CHARACTER . 
2335 OC7740 LIPrbB lPi202 090054 MOV2 = ASTKB,4.SP) >:READ THE TTY 
[S56 OCT74E «OMelT™ER «7recd =asa9c4 BIS arco il?) 4°SF: 33GET RID OF JUNK IF ANY 
1957 SorTsy Oesse7 goonqy sacs CMP 4.5P), 922 2:18 IT A CONTROL-S” 
3368 (S0r7é2 95913 SNE 3 : : BRANCH RG NO 
3959 357764 10ST? 71154 25 TS78) STH >:WAIT FOR A CHARACTER 
2359 OO7TTS =«109375 Qe. es 3:LOO0P UNTIL I7S THERE 
Y3e) SO7rre LFPHe 171282 M28 = - SS TKB,-. 5°) :5GE7 CHARACTER 
1362 9977 Myer IE 177 hO8 QIC ecire, SP: -:MAKE IT 7-BIT ASCII 
$363 ©19002 992627 40952! CMP SP+, 821 2:I€ IT A CONTROL-9” 
194 315005 901366 SNE 23 -:IF NOT CISCARD 37 
1365 919010 9d00759 . BR 1S 2:°ES. RESUME 
'S6E 919912 Sesee7 ococeoy cao 3s: CMP 4°SP: el42 ::15 fT UPPER cASE? 
1367 9:9995 002407 BLT 4 1 BRANCH te YES 
1368 319022 Oe6657 acoocH 9017S CMP 4. 5P) #175 2:IS ITA SPECIAL *HAR* 
1969 3°9C90 999c993 B37 4§ : BRANCH IF YES 
[375 O:c535 34e76R 2eaowo §=ocecac SIC #40,4.5P; MAKE IT WEPER CASE 
is?! Sitts) datos 48: RTI 2:40 Sack T) USER 
io%e jsansenseteestensnesssenesescsshseaasantennenaaeaatteetessseeoee 
£373 ed SOUTINE WILL INPUT A STRING FROM THE TTY 
= ee haem 8 

Lsrs 3 ROLIN ssINPUT_A STRING FROM “HE "Ty 
1376 :# RE“LEN HERE >sRACCRESS 3F FIRST “HARACTER ATLL SE ON "ME S7ALK 
137? :* TERMINATOR WILL SE A SYTE OF Ace o's 
Pre 

. 

273 Si2042 C1 0346 SROL7N: MOV R3,-(SP) ma 
1988 512544 406645 CLR -(§p) ti EE HE fu80u7 KEY 
338: C1co4— 012703 915276 18: MOV s$TTYIN,R3 3;GET 
1382 919052 022703 C1C325 2s CMP aSTTYINe?, R3 : + BUFFE rp? 
2563 010956 101456 BLOS =s«¥§ RIF Y ; 
1964 019960 194406 ROCHR a READ ONE CHARACTER FROM THE 
1585 O:906e 112613 MOVB ss ( SPie, 93 2:GET cHARACTE 
[SSE O0084 «1297139 000177 103: CMPB) 8 177, R33} ::IS ITA RIB“UT 
2567 19070 901922 BNE S§ -:BR IF NO _ 
3388 056372 seeas TST (SP) ::IS THIS THE FIRST RUBCL 
53630 655074 «(9019 BNE 63 -:BR IF NO 
L552 Sl57E SLE? «SoS:34 CTE? eT ee SE :s7YSE W Sacn SLASH 
S552 ZiSic4 io4s22 65227 TYEE 33 
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1992 015119 312716 ITTTTT MOV ae, (SP) ::SET THE RUSOUT KEY 
1333 lg ae 31027 SNE 3 asTTV It TEIace ereTi e ‘ wewsi a ? be FF f] ,° 

1955 Sisice lO3434 BLS r:8R TF YES 
1396 C1124 1L1337 22274 Movg R33, 93 ;;SETUP TO TYPEOUT THE CELETED cass, 
298° Cigiod «yo440e | C1227 TYPE 3 3:G0 TYPE 
2399 9'd134 30oTHe 7 SR 23 ::G0_ READ ANOTHER CHAR. 
1333 325338 g3e: 18 33 r3I 3 ::RUBCUT KEY SET? 

csi 010i 4e ad we pel 4 wawe: 4 MOV \, s ae Y K L b cool 32034 eede SSSI fice? OVE 3s TYPE A BACK SLAS 
e202 310:50 10480 10274 TYPE = 
202 2:0154 J0S016 . . sLR SP) s:CLEAR THE RUBOUT KEY 
2204 O10:58 122733 oco0zs 3 oMP8 eS, .R3) 2:25 CHARACTER A CTRL U’ 
2o05 8:9ise ogiod3 = SNE CS ;38R_IF NO 

Se? bibiss Otewse aig iGO START OVERS Sew aWwele 4 b 73 

46 Q.ol7e leerig Wodoz2e 33: oMeg 822, (R83) 3:15 CHARACTER A "tR”? 
2059 J1fi76 COici: BNE 3$ ::BRANCH IF NO 
20:0 015200 195013 CLR9 «wR ;:CLEAR THE CHARACTER 
eo. JideGe 104400 901.61 TYPE  ,SCRLF :;TYPE A "CR" 8 “LER 
2ct2 O:0208 1O4NCO O1C275 TYPE | STTYIN ;3TYPE THE INPUT STR:NG 
2013 Qi2le o90717 ; SR cS 33G0 PICKUP ANOTHER CHACTER 

Sate ta Pare o7i262 "s: ak tas ° te THE BUFFER AND OCP ews ed 6 wees fe é ° ae ! awl 

eu1§ 939222 i335 oicers 38: MO.B R395 ::ECHO THE CHARACTER 
20:7 Jide2e 104400 C1037 TYEE CS | 

Big Eide, doigce Be, ELCOR TENT RETURN Swe o . s 3 wv ‘ ‘ 

eo2o oicedd 18 rere? ciR3 0-1 RS, S:¢LERR RETUGN (THE 1S) 
Ex8i C1244 LO4NGO fOr 162 TYPE SF s:TYPE ALINE FEED 9 
gdee Ci2252 205726 TS? SP i+ ::cLEAN RUBOUT KEY FROM THE Sack 
eced 010052 012603 MOV ‘SP }4,83 :PRESTORE R3 
29e4 910254 011646 MOV \SP3 =. SP) ::ROJUST THE STACK AND PLY ACORESS CF "HE 
es25 Ci02SE Q1bbt— O50004 Dococe MOY 45°) ,2.SF2 + FIRST ASC! CHARACTER ON f° 
s=o3 atbess Ole766 Oloe76 COCIO4 ayy sSTTVIN,4 5° RET IRN 

snes yinee se 9S: - BYTE g ce 9raRAGE FOR ASCII CHAR. "2 TYPE 

2520 O:fe76 ocoog7 TTYIN: .BLKB_ 7 _ so ES RESERVE 7 BYTES FOR "TY INST 
293i 9.0305 136 906825 900912 SCNTLU: .ASCIZ tu. .15>.t2> sscONTROL WU" 

Clssie O43536 O0S515 9995 $SCNTLG: .ASCIZ 9G. «19><«12> ssCONTROL “3S” 
oscaie O15 S€i4i2 OS1i27 §MSWR: .ASCIZ <15><!2>.SuR = - 
51f3e4 O36445 0959940 . 
019339 20049 C4eS:& C20l27 SMNEW: .ASCIZ - NEW = / 
31336 920075 ca 

e1c2ue2 SEVEN 
s° SSESFRSSSSSSRARKESRSASASFAESSRIRASSRASSRSSHRARSRRRRSPSRSRSSRVHBRAVVD 

"SBT7L TYPE ROUTINE 

Sp PEREPESEGHEELE ERA EER DEERE ELELELESLSEARAARRASRERERARARARETRTTAS 
s#ROLTINE TO TYPE ASCi2Z MESSAGE. MESSAGE MUST TERMINATE WITH AD BYTE. 
s#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEES. 

C
E
U
I
P
U
I
A
L
I
A
U
I
A
U
L
A
V
I
A
U
I
A
D
I
A
L
L
I
A
U
I
A
U
I
A
U
I
A
U
A
U
I
A
T
I
A
U
I
L
U
I
 

IV
I 

| 
Gy
e 

1
0
9
0
9
0
0
0
 
1
0
9
0
9
0
 
D
C
I
 

O
3
0
 

4
6
4
4
.
4
2
.
8
6
 
F
O
t
t
o
Q
w
Q
e
 

t
t
t
 

S
S
R
 
V
R
R
E
O
R
 

:*NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CeARACTER. 
2 #NOTE2: SFILLS CONTAINS THE NUMSER OF FILLER CHARACTERS REQUIRES. 
:eNCTES: SFILLC CONTAINS THE CHARACTER TC FILL AFTER. 
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DENCEELS E ROITINE 

2243 selALL: 
2739 241) USING A TRAP INSTRUCTION 
ixbe to TYPE § ,MESAOR »sMESADR IS FIRST ACCPESS SF AN QS7IZ 2752S 

3353 :% TYPE 
3953 :# MESADR 
2c54 3% 
2255 
fess D10342 105737 621157 $TYPE: T37B STPFLS 3:1S THERE A TERMINAL’ 
35° 41034 1co902 PL 1S >:BR IF YES 
2258 310350 gc0999 !:HALT HERE IF NO TERMINAL 
2559 910352 30049 R ct} : + LEAVE 
3560 919354 910046 1$: MOV RO,-.SP) SAVE RO 
206: C10356 O:7600 o2002 MOV aetSP).RO ::GET ADDRESS OF ASCIZ STRINS 
ache 1032 112046 23: MOVB (R0>+,-. SP ;;PUSH CHARACTER TC SE TYPED ONTC S74C« 
2753 010384 601095 BNE 45 -:8R IF IT ISN'T THE TERMINATOR 
2064 019366 o0S7e6 TS” (SP 34 -:IF TERMINATOR PCP IT OFF THE STACK 
2585 910370 912609 S73: MOY .P*+ 20 > :RESTORE RO 
2356 010272 062716 cocd02 33: aoc 82, SP) >: ABTUST RETURN PC 
est? Q1C376 009002 RT? ; :PETURN 
2988 O10490 l22716 90001 i$: “MPB oO soRHT, SP} *: BRANCH IF <HT> 
2063 O15404 991420 BEQ 8s 
207C 010406 lee7le 20020 CMP8 acRLF, .SP: ::BRANCH IF NOT -CRLF» 
207; 1C4l2 3¢1oce BNE 5$ 
2072 19434 995725 TST (SP) + 2:FOP <CRO<LF’ EQUIV 
e073 Ji9416 104400 TYPE >: TYPE A CR AND LF 
2274 C1940 OO1161 SCRLF 
2ovs OC1O4P2 105037 c105S& CLRE §CHARCNT ::CLEAR CHARACTER COLNT 
207 2194268 O00755 3R 2s 2 :GET NEXT CHARACTER 
2c7? O10430 004737 010512 =: TSR PC $TYPE: 2:30 TYPE THIS CHARACTERS 
e578 S19434 123726 OC11Se 53: “PQ SFELLCLSSP’* = IS IT T2ME FOR FILLER CHASS.° 
2°79 «(91044 001350 BNE 23 i1F_NO GO GET NEXT CHAR. 
20680 Oid442 01374 901154 MOV SNULL,-. SP) ::GET s OF FILLER CHARS. “EEDES 
2091 33:ANO THE NULL CHAR. 
S78 OLOH4E 105366 ccso9: 7g: cECB sa (SP) ::DES A NULL NEED TO BE TYPED? 
2593 O1Syso OCar7 BT 6§ 2:BR IF NO--SC POP THE SUL. CFF TF S7Ace. 
rey Cisssy 994737 o1dSie 58 Po $TYSEC 2360 TYPE A NULL ; 
2085 O1SHED 105237 c1oss6 ne ScHARCNT 2:29 NOT COUNT aS a CCLNT 
253 PIs4e4 G0077C BR 7§ > LOOP 
Cus 

286 sHORIZSNTAL TAB PRGCESSOR 
fad 

27S O10NBE 112716 ooco4e 9g; MOVB #' .(SP) s REPLACE TAB WITH SPACE 
2091 O10472 004737 C10Sie2 33: JSR po 4rYPEc -: TYPE @ SPACE 
2-92 S10G76 130737 OOOO? cic|ese BITB) 3s, SCHARCNT ::BRANCH IF NOT AT 
2563 S16ss4 001372 BNE 3$ 3; TAB STOP 
20% IDSC 005726 ST (SPi4 >:POP SPACE OFF STACK 
ecss 819510 on07=4 ER 25 =:GET NEXT CHARACTER 
eco «019512 165777 170432 STYFEC: TSTB 3§7PS *:WAIT UNTIL PRINTER IS REACY 
$7 010516 100375 BPL TYPEC 
298 C:0520 11667? cococe :7o4e4 MOYB 2.5P).3$TPB +:LOAD SHAR TO BE TYPED INTO DATA RES. 
2-93 Ci0526 122766 000015 dotcce CMP CR 2(SP) >: TS CHARACTER A CARPIAGE RETIRN’ 
Bion AICE34 «OO10C3 BNE 1§ -: BRANCH JF NC 
Brey At3e3¢ 155037 ciesse CLAB $CHARCNT !:YES=-CLEAR CHARACTER SCLUNT 
Zico Giess2 Gedeo BR STYPE < ::EXIT 
3:53 E:2S44 1Z27— 2DN0:2 ageore 1s: “MPS sBLF 2 SF: 2:15 CHAREC"ER A LINE FEES? 
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© ONMMA 12 EXERCISER MACYI1 27.7392) 21-SEP-76 15:32 PAGE 42 
SOE RILTINE 

o12382 ate BEd STYPEX : BRANCH IF ES : 
Xizzet anRee suopenT. Cie 33 COU CHARAC - xixepk mene geuagen, spec .. ET TER COUNT dence 

$¢ LAPSRSSRARIESTSRSSRRHSSRESPSERASSLSARSLSFRESSESSKELASS 4S SS S49 $4455 

‘SB77L SINARY TO OCTAL ASCII) AND TYPE 

: SPPSRRERRELSSFSSLERELESERASLERSGT: PHESSSLASLSRAFSLRELSESLS 2444954944 

gATHES ROUTINE IS USED To CHANGE A 16-BIT BINAPY NUMBE® 7S A E-LIGI7 
aru \ 1a i e 

s 08 YPOS-=-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER CS CIGITS ~S TYPE 

:e | OMOV NUM, -<SP) s:NUMBER TO BE TYPED 
i *YPOS 2:CALL FOR TYPEOUT 
24 ‘BYTE ON :=N=Il T0 6 FOR NUMBER OF SISITS TC Tir 
:+ .BYTE OM :3Ms1 ORC 
3% ::12TYPE LEACING ZEROS __ 
i? :;O=sSUPPRESS LERDING ZEROS 

#§T)PSN----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS "KE LAS? 
: #3 TYPOS OR §TYPOC 
ee. ae 
.* MOV NUM, -(SP: *:NUMBER TO SE TYPED 
i TYPON =:CALL FOR TYPEOUT 

i #82YECC---ENTER HERE FCR TYPEQUT OF A 16 BIT NUMBER 
3# 3 

te MOV. ONUM, =< SP) s:NUMBER TO BE TYPED 
;+ TYPSC ::CALL FCR TYPEOUT 

19562 O17646 99909¢ STYPSS: MO aiSP).-<5P) s:PICKUP THE MODE 
Bimsss 116837 90999: orioos MOVE  165P).39F2.L  ::LOAD ZERO FILL SWITCH 
O:9574 112637 911907 May) “SP)+ SOMSCE+! ::NUMBER OF CIGITS TO TrPE 
siteo) sbe71b ejatetalars BoD He, (38) ADJUST RETURN ADDRESS 

15506 Y1e7a? 90000: O119C5 STYPOC: Mov #1,$0F. S1SET THE ZERO FILL SWITCH 
10614 112037 990006 33!537 MOVE 86, SOMCDE+: ::SET FOR SIX(63 SIGTTS 
i062 112737 OO00SS SiI8&4 SsTyPON: MOVB = 8S. SOCNT -;SET THE ITERATICN COUNT 
10639 019346 MoV R3;-(SP) . TESAVE R3 

ia Se ae es wo w Vy - seats 

10636 113704 021207 Nove SHODE+1 RY -:GET THE NUMBER OF DISITS T2 TYPE 

10644 862704 soosns ACS 86, R4 »:SUBTRACT IT FOR MAX. ALLOWED 

tages itazaq Bitose Me SOF IL. CR tere He CEROCPTLL SHI7SH 8} UY -. 33 Wits 
imeec Pleads cacatz MV) 12,5F).85 :TBICKUP THE INPUT NUMBER 
10664 9os003 CLR R3 >:CLEAR THE OUTPUT WORD 
19666 CObLSE 1S: RCL RE ;;ROTATE MSB INTO “Cc” 
io670 foo4d4 BR 33 260 50 NSB 
i972 Oo6105 2s: ROL RE >:FORM THIS OLSIT 
16674 O0E105 ROL RS 
12676 006155 ROL RS 
£5799 S15sc03 ey RS R32 . 

abhey jet-mandl She\c) 2: POL R3 5:GE7 LSB Of THIS 31327 
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MQSNCECH1LLNDONCB-C =6SAMMA 1) EXERCISER MACYS1 27.732) 21-SEP-76 15:32 PAGE 44 
DONCS. P11 BINARY TO OCTAL iASCII* AND TYPE 

2160 90°04 105327 211006 DECS SOMODE ‘i TYPE THES OIGiT? 
zis] 2icrid 309016 aaan BPL 7 :;BR_IF_ NO 
ise O15r12 S42°03 1077 BIC = 177770,R3 13GB] RID OF JUNK 
e:$3 O10rT1g O0:90e2 BNE 4§ TEST FOR CQ 
218% 9:9729 905794 TST Ry :1SUP PRESS THIS 0? 
2iéS Ci0re2 C1403 BES S$ BR IF YES 
2166 Q10r24 005204 4§ INC RY DON? JT SUPPRESS ANYMORE O'S 
elg™ O1Cre6 OS2"03 90062 gis #°9,85 :;MAKE THIS DIGIT ASCII 
2.62 Cl0732 OS2? ococ4e2 cs BIS #° .R3 +; MAKE ASCII IF NOT ALREACY 
2:59 JlO73— 11033" o110¢2 MOVE =- RB 8S ;SAVE FOR TYPING 
e170 210742 194490 911002 TYPE 3$ 2360 PE THIS DIGIT 
esvh O19746 108337 011904 vs DECB SOCNT s;COUNT BY 1 
2i72 O1ors2 393347 3GT rH} ::BR IF MORE TO DO 
2173 g2107S4 Q92402 SLT &¢ . :3BR IF DONE 
e:r4Y 1075S 905204 INC RY 3 3 INSURE LAST OIGI~ ISN'T m SLANK 
ei7S Ci0r6o 900744 BR 23 GO 00 THE LAST Dr527 
zl7& O1S7be 012605 s3: MOV (5P34,85 > sREST ORE RS 
elv?r 910788 ©1265 ow \SP°+, RY RESTORE R4 
2:78 10766 Qle633 MON SP} 4,83 ; RESTORE R 
etrS 919770 016666 Seclade ceccrs MO. 2. SP) +4. SPi s3SEY THE STACK FOR RETLANTNS 
e130 O1o77s 126! MOV <SP)+,.SP° 
2i82 0612006 9CCCce RTI 7 RETURN 
2182 911292 Joo gs: .BYTE oO > STORRGE FCR ASCII OISIT 
2:83 911003 92 -BYTE 9 73 TERMINATOR FOR TYPE ROUTINE 
2:34 911004 oc ZISNT: .BYTE GC :;OCTAL DIGIT COUNTER 
el2S 2i.Cas Soo SOF ILL: .BYTE QO 332ERO FILL SWITCH 
e186 clict& acccca SOMOLE: -WORD QO :;NUMBER OF DIGITS TO TYPE 
eis? , REELAERERSPEESEES CEREALS ERELELELESRERESRESDREDEDSERERERD CORRES ED 
gies 'S8TTL READ AN OCTAL NUMBER FROM THE TTY 
Ee 

2:30 s ELERELERELEELRELLESREPESELEERESSRELSREAREPRERELSSSRADEREESSCEODD 
é:32 : HTHIS ROUTINE WILL REAC AN ScTAL (ASCIT) NUMBER FROM THE TT) ANZ 
2.32 :#CHGNGE IT TO SINARY. 
2:32  #THE INPUT CHARACTERS WILL BE CHECKED TC INSURED THEY ARE LECH 
enh PROC TAL OIGITS. IF AN ILLEGAL CHARACTER IS BESO. A wor WILL BE T 
2:35 2 FOLLOWED BY A CARRIAGE RETORN-LINE FEED. THE <6: cere NUMBER en 
e738 :#THEN BE RETYPED. THE INPLT I5 TERMINATED BY TYPINS A CARSIASE SETLEN 
2:37 séCRLL: 
2ise 2+ ROOST :;SERD RAN ICTAL NUMSER 
2:33 .# RETURN HERE s;LcW CRCES BITS aRE CN TIP CF WME STL 
sen7 +# »sHIGH CROER BITS ARE IN $6252” 
ze0 
eece 0110.5 OLIE46 SROOCT: MOV .SP? =< SP s;PROVIDE SPACE FOR “KE 
e2Os Qiidte O16e6S coaocs cece MOV Wi SPS 2°SP; 33 INPUT NUMBER 
2ec4 O1rc2g gion4e MOY RO. -: SP: ::PUSH RO ON STACK 
2205 OliCee 910i%6 MOV R1,-<(SP) ¢*;PUSH R1 ON STACK 
2206 911024 010246 MOV R2,-(SP) ::PUSH Re ON S’ACk 
e237 QO1!026 04407 13: ROLIN 3;REAOD AN ASCTe LINE _ 
ezcS 011030 Q12600 . MOV (SP)+,RC ::GET RODRESS CF LST C4RERCTER 
zec? «911032 010037 C.l22 MOV R3,33 :3:AND SAVE {IT 
2219 01.036 OOSCOl CLR R! ;:CLERR DATA WORC 
ezil 911940 o2s00e2 CLR R2 
zzi2 311942 112046 23: MOoVB (RO)+,-.SF) > ;PICKUP THIS CHRRACTER 
zziz llic+s 001420 BEG 33 r3aP CERO 3c T. OUT 
cei OLLCHE i2e7!& OCdCES CMPS #°0,.S°3 : hare SURE TT MIS ChRRACTES 
zz. 2i:c82 coscce 5a7 4s s:IS AN ScTAL CIal” 

eee ee ee
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1-DINCS-2 GAMMA LL EX 
REAC AN JCTRL NUM 

09908" 

2iléd 

to
 

.SSTT 

:#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE RCLTINES CALLED 
2#3Y THE “TRAP” INSTRUCTION. 

ROUTINE 

érRPAD: 

MACY Al er 732) 
ROM THE TTY 

BR 
SHIOCT: .WORD 
5 RRAPPERELERERERED EERE REL LESERE RELL EES REREARER SEERA EEE RS ELSE 
"SBTTL - TRAP DECODER 

5 RERRRERERESEAREERAEEE REALE REREARREREREA AER EEEREREERELEAREARARRE 
2#7HTS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAF® INSTRUCTION 
:#AND USE IT TO INDEX THROLGH THE TRAP TABLE FOR THE STARTING ACCRESS 
7#OF THE CESIRED ROUTINE. TEN USING THE ADDRESS CBTAINED 27 WILL 
:#G0 TO THAT ROUTINE. 

$TYPOS 
$TYPON 

SGTSKR 

7, (SP) 

SGUES 
§ 

STRAP: MOV RC, -(SP) 
MOY 2.§P).RO 
TST (RC) 
MOVB  cRO).RC 
ASL RQ 
MOV STRPAC RO’ RS 
RTS 0 

TRAP TABLE 

8 

s sCALLSTYPE 
ss eALLETYPOC 
>: CALL=TYPOS 
+ ;CALL=TYPON 

7; CALLSGTSWR 

21-SEP-7& 15:32 PAGE 45 

33#2 

334 

33 #8 

::STRIP THE ASCII JUNK 
5399 QIN THIS DIG:T 
35-09 
°: CLEAN TERMINATOR FROM STSCK 
;:SAVE THE RESULT 

;7POP STACK INTO Re 
:;POP STACK INTO RI 
+ 3POF BACK INTO RO 
; RETURN 
;;CLEAN PARTIAL FROM STACK 
;3;SET A TERMINATOR 
:3 TYPE UP THRU THE SAC CHAP. 

3377" “CR” & “LES 
3; TRY AGAIN 
>sHIGH ORDER SITS GO HERE 

:;SAVE RC 
°:GEY TRAP ADDRESS 
::BRACKUP BY 2 
::GET RIGHT BYTE OF TRAP 
:;POSITION FOR INDEXING 
s:INCEX TC TASLE 
2360 TO ROUTINE 

TRAP+0\ 104490) TTY TYPEOUT ROLTINE 
TRaP+1 (104401) TYPE OCTAL NUMBER (KITH LEADING CESCS° 
TRAP+2( 104402) TYPE CCTAL NUMSES <NU LEADING CERCS 
TRAP+3( 104403) TYPE OCTAL NUMBER .AS PES CAS” CALL’ 

TRAP +4, LO44O4) GET SCFT-S.R SETTING 
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DONCB.EL! TRAP TABLE 

2272 
fe73 011204 oOT44O SCKSWR ;;CALL=2KSWR TRAP+S(10440S’ TEST FCO CHANGE IN SOFT-SWR 
274 914205 907722 SRDCHR 4: :cALLERDCHR = TRAP+6( 104406) TTY TYPEIN CHARACTER SC_TINE 
ess 011519 10045 SROLIN ::CALL=RDLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTINE 
227 311212 911528 SRDOCT ::cALL=ROSCT  TRAP+IOC104410) READ GN OCTAL NUMSER FEM Try 
cei Ss ERERRERRERREEERR ESE RHRLE REEL ELSES LA EELSELSRERKAAF LARS FED £9 SHS FES 

2278 -SBTTL POWER DOWN AND UP ROUTINES 
2232 2 RERRREEEKERAERSAARELE SESE RARE RASH SERERAALLERERE SES SLLAL ESS ISS 

2291 “BOWER DOWN RCUTINE 
2292 911214 O12737 011369 002024 SPWRON: MOV #SILLUP,OMPWRVEC ;;SET FOR FAST UP 
2289 (911322 Jrer3r o02399 o99a3 MOV #340, dNPWRVEC+2 =: PRIO:7 
2284 011230 O19046 MV . RO,-(SP) 7 ;PUSH RO ON STACK 
2eeS Cliese O10146 MOY R1,-(5P3 *:PUSH RI ON STACK 
e295 011234 O10246 MOV R2.-( SP) :sPUSH Re ON STACK . 
2287 011236 O10346 MOV R3,-(5P) -:PUSH R3 ON STACK 
2288 911246 O19446 MOV RY’ -(5P} >:PUSH RY ON STACK 
2299 411242 G10S46 MOV RS -(5P) ::PUSH RS ON STACK 
2290 O1l044 O17746 187670 MOV JSWR,-<SP) | ;3:PUSH JSWR ON STACK 
2231 O1le50 O19637 911364 MOY SP. SSAYRE ::SAVE SP 
2292 011254 O1e737 O11266 oca0e4 MOV RSPWRIP, HPURVEC ::SET UP VECTOR 
2293 Oliebe 955000 HALT 
22eg4 Oliee4 g00°re BR 2 > ;HANG UP 

2238 Ss EEERERELERE ERASE EER SERA ERE RE LER E SAAS EARS EEAREEAE RARE SESS FESS ELE 
2297 “POWER UP ROUTINE 
2298 211266 012737 011360 cocde4 SsPURUP: MoV SSILLUP JBPWRVEC ;;SET FOR FAST CCN 
2es3  CliOo74 913706 511364 MOV SSAVAG, SP GET SP 
2323 211300 005937 O11364 CLR SSAVRE ::WAIT LOOP FOR THE TTy 
235: O11304 905337 011364 1g: INC SSAVRE -:HAIT FOR THE INC 
e202 O1:319 901375 BNE 1$ :0F WORD 
e203 O1!3le 012677 167622 MOV (SP)+, 2SWR >:POP STACK INTO QSWR 
2304 O1316 012605 MOV (5P)+.85 =:POP STACK INTO R5 
220s 11320 912694 MOV (SP )+,R4 ::POP STACK INTO RG 
396 O11322 912603 May (SP)+-R3 -:POP STACK INTO 83 

2397 011324 Ole60e MOV (SP)+;Re *:PCP STACK INTO Re 
2298 011326 O1260! MOV (SP)+'RI >:POP STACK INTC RI 
3399 011320 912600 MOY (5P)+°RO -:POP STACK INTS RO 
33:9 011332 Olo73? ol1214 990924 MOV SSPWRON JePWRVEC ::SET UP THE PCWER DOWN VECTOR 

' 3311 911340 912737 OO0s4c o009S6 MOV $340, E8PWRVEC+2 ::PRIO:7 
22:2 C134 104400 TYPE -:REPORT THE POWER FAILURE 
23:3 911359 013222 SPWRMG: .WORD  PWRMSG *:POWER FAIL MESSASE POIN7*ER 

' 23:4 911352 Ole7! MOV “PC )+. SP) ::RESTART AT START! 
| 231 O71354 oOiei6 SPWRAD: .WORO START :RESTART ADDRESS 

zeie 911356 codade RTI 
{ 25:7 9817369 sooco9 SILLUP: HALT 2: THE POWER UP SEQUENCE wc S7OR7E> 
| €3:€ Sil362 c0C776 BR .-2 2: BEFORE THE POWER CowN wns lOMO_ETE 

22:9 921385 epdcc ZSAVRE: C ::PLT THE SP HERE 



MAINCES-L1-D2NCB-C SAMMA LL EXERCISER MACY] 270732) 21-SEP-76 15:32 PGCE 47 
a \TO1 INTENSITY SOINTERS $ DATA 

2320 .SBTTL_ VTO1 INTENSITY POINTERS 8 DATA 
232! :TASLE uF POINTERS TO X AND INTENSITY PATTEPNS FOR VTOL SISPLAY 

2323 O11366 OL1466 LEVTAB: Li 
2324 11270 91148" ve 
2325 Ollgre C114?! L3 
2326 O11374 O11474 ry 
é32” 011376 011509 iS 
368 011400 211505 Lé 
3229 911492 911513 Ui 
2330 Q11404 OL1Sz2 Lg 
2331 O11496 311$32 Lg 
2332 O114i0 911543 tig 
e233 Gii4le 11555 Lit 
2334 O11414 O11570 bi2 
e325 C1146 OL6C4 ui3 
2335 011420 O11621 L14 
e237 911422 OL1637 ui5 
2338 O11424 O11656 18 
2339 011426 OL1676 Li? 
2340 911430 011717 Lig 
es41. O43 OLI7S1 L193 
2342 011434 011764 ied 
e243 11436 Of2910 le) 

j 2344 O11449 912035 Lee 
2345 Silw2 012963 L23 
2346 O11444 Oielle Ley 
234? O11446 O12142 Les 
2348 O114SO O12173 Leb 
2349 O11452 Ole225 Ler 
2350 O114S4 912250 Lee 
225! 011456 012314 eg 
2352 OilHE2 O1¢35! (30 
2353 Cll4e2 912407 i3l 
e2e4 Sl1se8 OleHHe L32 

2256 ;THIS IS THE CODED MATRI\ TABLE FOR INTENSITY DISPLAY 
2357 ;THE ENTRIES ARE PACKED 2X,Y COCRDINATES TSA WORC 
2258 THE EVEN BYTE CONTAINS THE FIRST PAIR.3 BITS PER 
g333 : COORDINATE. 

2361 O11465 033 Li: .BYTE 33 
e362 O1l467 G16 O62 ve: BYTE 16,62 
263 (O1L471 0206 = 932 (EH LD: BYTE 26.32.64 

2364 911474 Del Gis OSB OL: BYTE 21, 15,56, 62 
| 2365 911477 = O62 

e366 011500 905 c20 O42 LS: -BYTE 05,20,43,57,71 
2267 0911503 O57 071 
e368 011599 £24 O90 032 Lb: BYTE 24,00,32.47,65,.51 

| 3369 011510 O47 065 951 
| 2370 11533 Coe 015 d2e0 L? BYTE 92, 15,20,43,48,61.65 
| 2272 OC1I5!6 O43 CHE O61 
| e372 O1iser 0g5 
' 2373 5115220 60S 2H: BYTE OS, 12.24.37,41,56. 70,6 
| esrd Ole C27 6c OSe ; 
| 275 211822072 83 
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MRINCEC-1LI-DINCB-2 GAMMA 11 EXERCISER macy 27(732) 21-SEP-7& 15:32 PAGE 48 
DINSB. 91) VT91L INTENSITY POINTERS $ DATA 

237 011532 909 013 O16 13: -BYTE 09,13, 16,31,.35,43,57.61, 74 
S3r7 231535 eal 635 C43 
3-3 Bib 55 Ce 574 

73° 91154 alate 1 B15 10: .BYTE 09.13.16,31,43,55,57,61, 74,35 
asec 911246 531 43 ass 
338! S115! Ae O61 4 
e382 911554 035 
2383 O1:555 e12 Or 327 Lill: .BYTE 12,15,27,33.41.45,62,57, 74,00, 76 
2284 11560 e353 O41 B45 
2395 911562 a 3 og? rq 
2386 11566 559 aS 
2387 «911579 559 093 O16 £12:  .BYTE OC,03,16,21.24,37,42,45,.57,61,64, 76 
3389 011573 aed 924 037 
2289 611576 aya C45 age 
2390 91160: 1 564 O75 
3391 811699 =~ 30? O12 S15 13: 9 J BYTE 97, 12,15,20,34.36,42,50,54,56,71, 73,75 
3392 911607 do 034 436 
2293 «311812 O42 gen age 
3394 11615 O56 O07 673 
2395 011620 O75 7, 
396 O11s2: 051 095 OC? 114: BYTE £i,05,97,13,20,26,32,34,46.40,52,60.55,7 

e397) C1 I624 a13 429 ees 
2399 611827 632 634 546 
2298 31i632 456 Acz 60 
2430 811835 65 AP ’ 
e401 511637 593 cg 027 LIS: BYTE 03,06.27,11,25,30.33.45.47.50,54.52.71.74.56 
452 11642 ll 525 939 
e403 C11645 333 345 a4? 
e4o4 911550 oso 054 Se 
B45 911653 A] a°4 556 
e406 11656 Fic 23 Li6:  .SYTE 08,10,23,25.27,30,352,.44,46.56,53.64.71, 77,092,054 
e407 OIiee: 325 R57 ake 
3499 511664 32 544 O46 
2459 611667 53 A53 64 
B4i=  O1872 5? aes 302 
Bell OLiE7S ang 
Byles ALICE 552 ny 095 Li7:  .SYTE 02,04,06,10,22,25,27,30.33 
34°39 O11e9! Ara O22 n2g 
Bs14 821794 53? 39 033 
esis 811789 Fa B47 6e0 BYTE 45,47,50,52,65.71,73.77 
B41 Sy tfe Aig 725 1 
5417 Syi7is 673 ates 
2418 011727 alae 3:4 205 LIS: BYTE 02,14,06,10,22,25,27.30,33 
B18 8572s 316 Ae es 
2438 A 1735 937 £36 6353 
Bezel Byi7ae a 547 aia) BY 45.47,50,52.64.66, 73,73, 77 
Syz5 21 ]733 Aes R64 366 
Sasa 351736 AF] 73 Ar? 
S555 FTirar «= a8 OE tg: BYTE OB.04,06,10,22,25,27,30,34,41.49,48,50,57 
eeeh OL1744 Are 2 925 
Bize S11747—— BF gk 3H \ 
en~z? 021752 54! G43 R46 
B28 41:758 ash Ac? 
423 211757 "e2 ES qr: -BYTE 63.65.71, 74,77 
sez (23 Ee at) and 
Ba3: 0 SIite4 ee: 573 DCS 20: =. BYTE O1,03,05.07, 12,30, 23.64.25, 42.27.34.38.5! 



~$
- 

fo
f 

rm
" 

Q
o
o
w
m
o
u
a
o
i
o
o
e
r
n
g
 

f
u
l
U
l
u
s
-
 
e
0
9
0
 

O
£
e
-
O
w
o
u
w
u
d
 

[v
) 

po
ms

 

Ih
 

Py
 
Pe
ru
 
l
u
r
u
 

ry
 
f
u
r
u
r
u
r
i
z
e
s
 

re
 
~~
 

Gq
) 
£
 

2935 

1eCSi 
12053 

tu
 

© N Ni
 

W
O
M
W
M
O
U
T
N
M
S
M
W
O
M
W
M
u
N
y
s
)
-
E
£
 

C
O
V
O
O
O
O
O
O
 
O
O
O
O
 
O
O
N
O
O
V
W
W
O
O
 

B
O
 
V
B
O
H
A
V
W
Y
I
A
A
I
V
G
I
O
N
V
I
B
G
O
O
O
O
V
D
O
O
V
O
O
A
V
A
N
W
O
O
I
I
A
V
Q
V
B
W
O
Y
O
O
N
H
O
 

O
O
u
i
w
i
 
£
£
 
W
W
 

O
O
 

B=
 

00
 

82
 

be
 
02

 
0 

== 
fo

 
Be

 
F-

8 
—0
 
00
 

Oe
 

B=
 

2 
0 

Be
 

2 
Be

 
0 

0 
00
 

b=
 

§=
2 

B=
 

0 
2 

2 
o
e
 

T
o
r
o
r
o
 
r
o
r
u
r
o
r
u
r
u
r
o
r
o
r
o
n
n
 

n
r
 

fo
 
n
o
n
r
u
r
u
r
u
r
o
r
r
o
r
o
t
f
u
n
s
r
u
r
o
 

C
O
 
P
T
I
 
N
I
I
 

MD
 

0 
o
O
 

8+
 

0 
be

 
= 

0 
0-

2 
0 

0 
02

 
6 

0+
 

6-
0 

00
 
90

 
0 

0 
be
 

2 
0 

fe
 

RC ISER MACY: 
CINTERS 8 hath Cs

 43
 

o
y
 

e
e
 

C
R
A
S
S
 

oy
 

<
§
j
o
 

C
O
d
n
a
n
a
g
a
n
I
g
a
Y
y
d
 

“O
o 

U 
U
N
G
 

ad
e 

+ 

04 
1 27.732) 21-SE°-"6 15:32 PAGE 49 

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

-BYTE 01,03.05,97, 10,49, 16.21,22,25,42,27, 34,45 

? 

-BYTE 51,55,57,50, 64,68, 72 

-BYTE 91,03,05,07,1C, 40. 26.21.23, 25, 42,27, 34.46 

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

-BYTE 90,C2,05, 11,13, 16,22, 34,27,31.2e5, 40.42.47 

~BYTE 5!,54,56,60,62,65,71,74, 76 

-SYTE 00,03,07, 12,14, 16,21,23,25,27, 32.34.33, 43 

-BYTE 46,50,52,55,62,65,67,71,°4,76 

~BYTE 93,05,97,19, 12,14, 18,21,23,27,32,34,36,41 

-BYTE 45,47,50,S2,54,63.65.67,79,72,76 

-BYTE 03,05,07,10, le, 16,21,23,25,30,32,34,36.4! 

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



DIONCB.P11 

2499 912222 
2439 Qi2ee5 
2499 912230 
2491 012233 
e492 910036 
3493 012241 
2494 012043 
E495 012246 
2495 012351 
e497 12054 
2498 012257 
2499 012250 
3500 912263 
250] 013066 
e502 Oleerl 
2593 Ole274 
2504 012276 
2505 012301 
2506 O12304 
2507 012307 
2508 910312 
2509 “012315 
2510 010317 
2511 dlese2 
2512 012325 
2513 912330 
2514 016333 

MRINOEC@1L1-DINCB=< 

—_— 

Dee or ary 

993 cOS go7 L2e 
hts ne) 14 

C01 003 20S L293: 

07 G72 O74 
076 
oo: 903 OOS L230: 
oo? sldté@SzdTP 
014 O16 921 
063 Ge5 86 a3? 
pst 03236 
O4f 

O01 003 995 i231: 

O01. CO3 005 L3e: 

GAMMA 11 eXERCISER MACYS: 271732) 21-SEP-76 15:32 PAGE SO ~ 
VTOl INTENSITY PucivieRS $ CATA 

-BYTE 91,03,07, 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 03,05,07,19, le, 14, 16,21,23,27,30,22,34,36 « 

“I
 

on
 /BYTE 43,45,47,5C,52,54,56,61,53,65,57, 70,72, 

~BYTE 9:,03,05,07, 10, 12, 16,14,21,23,27,20,32,34.36,43 

~BYTE 45,47,50,52,54,56,61,63.67,70,72,74, 76 

-BYTE 91,03,05,07, 10,12, 24, 26,21,23,25.27,30,32,35.41 

-BYTE 43,45.47,50,54,58,61,63,65,67, 70,72, 74.76 

-BYTE 01,93,05,07, 10, 12.14, 16,21,23,25,27,9%,32,38.41 

-BYTE 43,45.47,50,52,54,56,51,63,65,67, 70, 72,74, 76 

BYTE 01,03,95,07, 10, 12,14, 16,21, 23, 25,27.30, 32, 34. 36 



MO4 
MATNCES-11-DINCB-¢_ GAMMA 11 EXERCISER MACY11 27.732) 21-SEP-76 15:32 PAGE SI 
DONCB. PLL V791 INTENSITY POINTERS 8 SATA 

e544 O124s4 O14 O16 O21 
2545 1e4s7 = 023 25 oe? 
e546 012462 O30 O32 O34 
547 O1e465 9.36 ! 
e548 91466 O41 049 O45 .BYTE 41.43,45,47,50.52,54,56,61,63,65,67. 70, 72,74, 76 
2549 C124? ou? = ssi 
asso o1oy74 = S4sSHStC«L 
2551 010477 053 065 OF 
e652 gles02 970 4 =tre )~=— OPH 
2653 912508 O76 . 
e554 SEVEN 
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DISPLAY MESSAGES 

000000 
Mitchel 
00090 

012561 
000000 
012604 

4 
046515 

000200 

47514 
441 24 

046117 

O52e4le 
952040 
047510 

020132 
036524 
040515" 
041440 
100075 
047532 

026502 
109101 

O4eS27 
042522 
020104 

0$0120 
051110 
042114 

047503 
200 

O51124 
052517 

046517 

040507 

04 
GAMMA 11 EXERCISER MACY11 27.732) 21-SEP-76 15:32 PAGE S2 

~-SBTTL_ DISPLAY MESSAGES 
3: THIS ise MESSAGE FOR THE BOTTOM OF THE SCOPE 

MESS1: WOOO! 

Nesse: woode 
MESS3: xpos . 
MESS4: WDOO4 

MESSS: yooos — 4 

MESSG: D006 
WOOL: ASCII 15><12>/LOWER THRESHOLD /<END> 

woo0e: sASCII ¢i52¢12>/UPPER THRESHOLD /<END> -~ 

“w0003: ASCII ¢15><12/2 COUNT=/<END> 

WOOOY: .ASCII 7” MATRIX COUNT=/<END> 

WOOO0S: .ASCII ~“ ZOOM/<END> 

WOCO6: .ASCIT / B-GAMMA/<END> 

EVEN 
END=2C0 3MSG TERMINATCR FOR DISPLAY CHARS 
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