
ENGINEERING EXERCISER EP-DZNCB-C-Di-A NOV 1976 

MD-11-DZNCB-C copyricnts1a7e  SMeUUGl 
FICHE 10F 1 MADEINU.S.A 



-
_
-
 

t 
” 

‘ 

te
. Ae
 

O
P
O
.
 

h
e
e
h
e
e
 

a 

“t
 
a
n
t
m
 

th
e 

-€
 
D
O
D
O
T
D
 

PO
P 

ON
T 

E 
te
et
er
s 

eo
te

et
ee

e 
«8

 
eo

 
-*

 
iM 

D
C
D
 

DO
LO
T 

ET
E 

Te
et
en
te
rt
s 

oo
 

-C
 

be
ao
te
n 

D
e
r
n
 

a 
t
r
 

(
0
0
0
0
 

~ 
3
 

a
T
 
E
e
 

c
u
o
r
e
 

Op
en

 
wa
re
n 

Sooeeicnensaen 

PRODUCT CODE: MAINDES-11-D2NCB-0-D 
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RESTRACT 

m S IS A SELF CONTAINED PROGRAM DESIGNED TO CONVERT DATA FROM 
GAMMA I CAMERA a * sh INTERFACE AND DISPLAY IT ON A VTOL 

is V3VOl DISPLAY. FOR CAMERA’ INTERFACE AN 
JOYSTICK Mis oR FoR ee _ TOTAL Pras IT I 

PROGRAM 

EQUIOMENT 

POP-11 COMPUTER 
1/0 TERMINAL (1.E., 

NTERF RCE 
AMERA (OR SUBSTITUTE) 

V7O1 OR VSVO1 DISPLAY 

ASR33 TTY) : 
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e
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EQUIPMENT /“DC"_MENTATION - OPTIONAL 

HS0E JOYSTIC 
3° ARII IF Seles T D. FOR io" y ok MODE 
3. NCLI-A CAMERA NSTRUCTION MANUAL 
4° DRAWING SET NCLIor 

PRELIMINARY PROGRAMS 

1. MAINDEC-11-DZ2NCA SHOULD HAVE PREVIOUSLY SEEN SUN 

STORAGE 

THIS PROGRAM USES ALL OF LOWER lek OF MEMORY. 

LOADING PROCEDURE 

NORMAL PROCEDURE FOR LOADING A BINARY PROGRAM INTO MEMORY 
BE FOLLOWED. 

SHOULD 
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4.0 STARTING PROCEDURE 

5.9 

$.1 

$.2 

LORD ENG ADDRESS 200 AND STARTING WILL INITIALIZE THE SYSTEM AND 
AWAIT A KEYBOARD COMMAND. 

OPERATOR OPTIONS 

OPERATOR KEYBOARD OPTIONS 

“N"= COLL eT Wi DATA FROM CAMERA - ws CORE MATRIX FIRST 
ie “~ = SO TRTS TAeTA NOT cLeee oe A- STARTS NCil, PREVICUS CORE 

TYPE “S"- Crore Nell DATA cottect ON - ALSO TERMINATES FREE RUN 

a eet a ante! NC11 TO GAIN 
TYPE ™ - SET rh 0 GAIN 2 (DEFAULT COND) 
TYPE “yn SereCT VTO1 DISPL 

ee “A 1 SELECT WvOL, DLS PLAY Y (DEFAULT COND USING 1ST BIT MAP) 

DISPLAY 
TY fea BSP ay soTORS i 1 COND) 
TYPE “B"- DISPLAY ISOTOPE B (8 GAMMA) 
TYPE “D"- DISPLAY DATA - DISPLAY SELECTED ISOTOPE 
TY. “L"> eet OWER rege SeekO ee FROM TYPED Vat DE Aber ay ee = Gi 

ATRIX vers LES NOT DISPLAYED 
TYPE “U"- Get UPPER THRESHOLD FROM KEYBOARD (DEFAULT=177777) - 

AL a VALUES GREATER THAN TYPED VALUE ARE NOT 
DI re 

TWE “F"- cont - COL Lect AND DISPLAY NEW DATA 
contr OU SLY - OE FY “Ss” T aereae THIS MODE 

TYPE “G"- INITIALIZE EVERYTHING - STAR 
TYPE “J"*= goo tiie CALISRATION USING AR1i - USE “CNTRL C™ TO 

TERMINATE MODE 
TYPE “K"=- hele te CALIBRATION USING NC11_- USE “CNTRL C™ TO 

ie tee MODE = USE “CNTRL G" TO TURN OFF/ON BELL 
ICATION 

TYPE “T"- preety y ENTENSTTY TEST ‘PATTERN ON SELECTED DISPLAY - 
THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY 

TYPE “CNTRL 8 C" - ABORT WHATEVER - BACK TO KEYBOARD M9 
TYPE “CNTRL & G” = TURN OFF/ON PRINTER BELL UPON A NO C 

NC11 JOYSTICK CAL ONLY 

TOR ITOR N 
ONVERT - 

OPERATOR SWITCH REGISTER OPTION(S) 

NONE 
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&.1 CAMERA/ADC SETUP 

1. 

Te 

GR USE A HEAK RECTORCTIVE SOPPLE ABOUT 3 FEET FROM A SeTECTOR 
WITH THE COLLIMATOR REMOVED. 

COLLECT DATA (C) AND DISPLAY (D) 

RO TUST THE X_AND Y GAIN CONTROLS ON THE NADCi UNTIL A ROUND 
CIRCLE® IS SEEN AND CENTERED WITHIN THE 80X ON SCREEN. 

{NRE THE CIRCLE® SIZE UNTIL THE EDGES JUST BEGIN TO TOUCH 

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

IF THE MATRIX COUNT EQUALS 65,536, THE Z COUNT EQUALS Q AND 
THE DISPLAY IS BLANK, THEN TURN’ OFF THE "TEST CLOCK’ SWITCH 
nen OF THE INTERFACE AND THE SITUATION WILL SE 

IF THE MATRIX AND Z COUNTS EGUAL QO THEN NO DATA WAS 
COLLECTED, THEREFORE, NO DISPLAY. 

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

6.2 JOYSTICK SETUP 

6.2.1 H306/AR11 

3. 

4, 

SELECT AR11 JOYSTICK CONFIGRATION BY TYPING “J”. 

ADJUST THE X 8 Y POTS ON THE H306 JOYSTICK SO THAT THE DOT 
(VTO1) OR CROSS HAIRS (VSYO1) PROVIDE UNIFORM ACCESS WITHIN 
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF 
My 3 aoe WILL PROVIDE A POINT APPROXIMATELY CENTERED IN 

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

A “CNTRL C” WILL RETURN USER BACK TO THE KEYBOARD MONITOR. 
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6.2.2 H306/NC11 

7.0 

7.1 

7.2 

1. SELECT NC11 JOYSTICK CONFIGURATION BY TYPING “kK”. 

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

3. CHECK STEP 3 IN 6.2.1. 

4. A “CNTRL C” WILL RETURN USER BACK TO THE KEYBOARD MONITOR. 

* NOTE: IF THE INPUT TO THE ADC’S IS OUT OF poe THEN THE NC1i 
NO CONVERT FLAG WILL SET. THIS FLAG SETTING IS INDICATED ay 
eg eg THE BELL ON THE PRINTER (A *CNTRL G’ WILL TURN OFF/ON THE 

MISCELLANEOUS 

DEVICE BUS ADDRESS MODIFICATIONS 

NC11 ata LOCATION “NCADR” IF BASE BUS ADDRESS IS NOT 
164009 

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

YTOL | mODIEY LOCATION “VTAOR” IF BASE BUS ADDRESS IS NOT 
f 

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

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

FREE RUN MODE (TYPE “F™) 

MODIFICATION OF LOCATION “TIME” WILL ALTER THE DATA COLLECTION 
am tNee ti ie Mis RUN MODE. THE DEFAULT VALUE OF 10(8) PROVIDES 
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ERROR REPORTING 

1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH *?° 

@. ANY SELECTED DEVICE (SEE SECTION 7.1) WHICH DOES NOT RESPOND 
ON THE UNIBUS WILL BE INDICATED. 

EXECUTION TIME 

THE EXECUTION TIME IS COMPLETELY DEPENDENT UPON THE USER FOR 
WHATEVER OPTION SELECTED. 

PROGRAM DESCRIPTION 

DATA COLLECTION & DISPLAY 

THE USER MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE 
NC11 INTERFACE AND DISPLAY THIS DATA ON A Pi STORAGE SCOPE _OR 
THE VSVO1 (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE 
KEYBOARD AS DEFINED IN SECTION 5.1. WHEN THE DATA COLLECTION 
MODE IS SELECTED THE NC11 IS RECEIVING X & Y DATA FROM THE GAMMA 
CAMERA (LOOKING A RADIOACTIVE SOURCE). THIS INFORMATION IS 
TRANSFORMED VIA THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE 
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF 
THE CAMERA. THE a PREFORMS AN NPR INCREMENT TO MEMORY TO THIS © 
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX paree 
(RESOLUTION e) OFFSET TO iets 20009(8) FOR THE ’A’ ISOTO 
AND FOR THE ’B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL TSO TOBE 
ATTACHMENT) INFORMATION ON 7A B GAMMA LOGIC IS STORED STARTING AT 
ADDRESS OOOO (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION) 
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE UPPER AND LOWER 
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (3 FOR VTO1 AND 16 
FOR VSVO1). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE 
HIGHEST INTENSITY LEVEL, THEREFORE APPEARS BRIGHTEST ON THE 
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING 
PARAMETERS ARE DISPLAYED: 

LOWER THRESHOLD- Aree, renee GREATER THAN THIS VALUE ARE 

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED 
Z COUNT- . 32 BIT COUNTER OF A/D START PULSES 
MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN 

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

8.2.1 H306/AR11 

SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK THE 
ABILITY of ns H Of WHEN TED » SLSPLAY TO THE_ARL1 te Rola Ea a x 

ICATION ON THE SELEC LAY THI TION SHOUL 
AGREE WITH THE PROCE DURE DE IN SECTION & ye ARI BD 
CHANNELS HAVE THE FOLLOWING REL IONSHIP: CUBA a’: Y DATA, CHAN 
De AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (O=DEPRESSED 

8.2.2 H306/NC11 

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

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

9.0 LISTING 

. TITLE RaINDEC-11-D2NCB-C GAMMA 11 EXERCISER 
;#COPYRIGHT (C) 1976 
j#DIGITAL EQUIPMENT CORP. 
san AYNARD, MASS. 01754 

| SPROGRAN BY R.MOORE 

SSTHIS PROGRAM WAS ASSEMBLED USING THE Poze MAINDEC SYSMAC 
j APR CKAGE (MAINDEC-11-DZQAC-CO),MAR 21, 

$TNz! 
$SWR=160000 “HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
"SBTTL BASIC DEFENITIONS 

LEDC TIM, (Onese OF THE STACK POINTER ##* 1100 ### 

-EQUIV EMT, ERROR ;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT,SCOPE : BASIC DEFINITION OF SCOPE CALL 



eh GAMMA 11 EXERCISER MACY11 27(732) 
BASIC DEFINITIONS 

pont 

ae 
000290 
177776 

1277774 
177772 
17757: 
177570 

000001 
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a DEFINITIONS 
HT= OR HORIZONTAL TAB 

i ECODE FE Die 
$38 FOR OR CARI 

CRLF= 200 *:CODE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 ::PROCESSOR STATUS WORD 
FOUL PS PSW 
STKLMT= 177774 ;;STACK LIMIT REGISTER 
PIRG= 177772 ::PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 *:HARDWARE SWITCH REGISTER 
DDISP= 177570 ::HARDWARE DISPLAY REGISTER 

;¥GENERAL PURPOSE REGISTER DEFINITIONS _ 
Ro= “0 ;;GENERAL REGISTER 
Ris % ;;GENERAL REGISTE 
Ro= % ?:GENERAL REGISTER 
RI= “3 ::GENERAL REGISTER 
R4= “4 ::GENERAL REGISTER 
RS= “4S GENERAL REGISTER 
Rb= 1 ;;GENERAL REGISTER 
R7= GENERAL REGISTER 
.EQUIV fe, SP Brack POINTER 
[EQUIV R7,PC *PROGRAM COUNTER 

-¥PRIORITY LEVEL arperiene 
FRO= sO ::PRIORITY LEVEL 0 
PRi= 40 ;;PRIORITY LEVEL 1 
PR2= ::PRIORITY LEVEL 2 
PR3= 140 ::PRIORITY LEVEL 3 
PRY= 200 ::PRIORITY LEVEL 4 
PRS= 240 ::PRIORITY LEVEL S 
PR5= 300 j SPRIORITY LEVEL : 
PR7= 340 ::PRIORITY LEVEL 7 

-#"SWITCH REGISTER” SWITCH DEFINITIONS 
Gwis= 100000 
Swi4= 40000 
SWi3= 20000 
SWi2= 10000 
SWil= 4000 
SWiO= 2000 
SwO9= 1000 
Swog= 400 
SWO7= 200 
SWOb= 100 
SWOS= 40 
SwOY= 20 
Swo3= 0 
SWOe= 4 
SWOl= ' 
SWO0= 
“EQUIV $09, SW9 

QUIV Swos’ Swe 
QUIY 5wO7;Sw7 

EQUIV SWO6,SW6 
EQUIV §wWOS; SWS 
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"1 BASIC DEFINITIONS 

469 EQUIV SWO4, SW4 
470 EQUIV SWO3,SW3 
471 EQUIV SWOe, SWe 

49 “ERUIY S185: 844 
474 
475 -¥DATA BIT DEFINITIONS (BITOO TO BITS) 
476 10 B1T1S= 100000 
47? 40000 Bitive 40000 
4" 9909 BIT13= 20000 
47 100 ITi2= 10000 
480 304900 BITil= 4000 
481 02000 BITIO= 2000 
482 1090 BITO9= 1000 
483 0400 81T08= 400 
4gy 2 8IT07= 200 
495 009109 BITOb= 100 
496 900040 BITOS= 40 
487 900020 BITO4= 20 
4 99010 BITO3= 10 
4 0004 BIT0c= 4 
499 pog00e2 BITOl= 2 
49] 009061 BITOO= 1 
4g .EQUIV BITO9,BIT9 
49 “EQUIV 1108, 6118 
4ay “EQUIV BIT07;BIT 
495 “EQUIV BITOb;BITS 
496 “EQUIV BITOS.8ITS 
497 “EQUIV BITO4;BITY 
49g “EQUIV BITO3,8IT3 
499 “EQUIV BITO2;BIT2 
500 “EQUIV BITOI‘SITI 
50} “EQUIV BITOO;BITO 

503 ;xBASIC “CPU” TRAP VECTOR RODRESSES 
504 ooc004 ERRVEC= 4 TIME OUT AND OTHER ERRORS 
50s 900910 RESVEC= 10 i RESERVED AND ILLEGAL INSTRUCTIONS 
506 900014 TBITVEC=14 “T* BIT 
507 000014 TRIVEC= 14 ; ; TRACE TRAP 
508 900014 BPTVEC= 14 BREAKPOINT TRAP (BPT) 
509 00020 IOTVEC= 20 :s INPUT /OUTPUT TRAP (IOT) **SCOPEx* 
510 900024 PWRVEC= 24 ‘POWER FAIL 
Sil 990030 EMTVEC= 30 t FENULATOR TRAP (EMT) **ERROR#* 
512 000034 TRAPVEC=34 :"TRAP" TRAP 
513 000060 TKVEC= 60 :: TTY KEYBOARD VECTOR 
514 000064 TPVEC= 64 . EtTTY PRINTER VECTOR 
516 000249 PIRQVEC=240 ' }}PROGRAM INTERRUPT REQUEST VECTOR 

517 
518 SOME COMMON PROGRAM VALUES AND EQUATES 

529 oo0920 CL2=20 :CLEARS 2 REG AT REG 14 
531 000100 CLALL=100 :CLEARS NC1I AT REG 14 
See 020000 MATRIX=20000 STARTING ADRS OF MATRIX DATA 

524 .SBTTL TRAP CATCHER 
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ZNCB.P11 «TRAP CATCHER 

525 . 
2 ooo000 

$34 000200 S00is? 001356 

LOL 
MACY11 27(732) 21-SEP-76 15:32 PAGE 11 

HOLL UWGSED L TIONS ERON 4 = 776 CONTAIN A ”.42,HALT” 
0 GAL TRAPS INTERRUPTS 

t SLOCATION 0 CONTRING" LE TO CATCH IMPROPERLY LOADED VECTORS 

piece: “THOR na + OFTWARE Pa at REGISTER 
WOR TCH REGISTER 

“SBTTL STARTING ADDRESS(ES) 
JMP @eSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM 
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SHR Bite oo chnmSN Tacs 

-SBTTL COMMON TAGS 

S37 ; Bekah deh-}-b-hal tab-d-teh-b-b-teh tale -4-4-Feb-iab-d-toth betel -$-5-3-4-4-b-taheh-4-4-4-4-4 tet -lalelelalalelalalalele 
:&THIS TABLE yl bd VARIOUS COMMON STORAGE LOCATIONS 
: #USED IN THE PROGRAM 

54] 001100 21100 
S42 001100 SCMTAG: START OF COMMON Tags 
543 091100 SPASS:  .W 0 :CONTAINS PASS COUN 
S44 001102 000 STSTNM: .BYTE O ::CONTAINS THE TEST. NUMBER 
545 901103 SERFLG: .BYTE 0 sSCONTAINS ERROR FLAG 

cS BUR Ha Hea, Ae 8 LEMANS SET obp ASU OO" 
S48 001110 oo00c0 SLPERR: .WORD 0 H CONTAINS SCOPE RETURN FOR ERRORS 
54g O01ll2 SERTTL: .WORD 0 ‘CONTAINS TOTAL ERRORS DETECTED 

See uae ete :SSUEIN fn Ege ote 
cs te eee foe: cies ae fiesta es. rmec™™ 
Bee 951159 p00 SORDR: - HRD 8 Guten "GOOD" DATA onTa $s owWY 

S56 O01le6 900009 SBDDAT: :WORD 0 + CONTAINS ’BAD’ DATA 
557 901139 990009 -HORD : ::RESERVED--NOT TO BE USED 

559 001134 960 SAUTOB: :BYTE G sAUTOMATIC MODE INDICATOR 
560 901135 none SINTAG: -BYTE : : INTERRUPT MODE INDICATOR 

Be5 ggii40 177570 SWR:  :WORD OSWR ;ADDRESS OF SWITCH REGISTER 

es pigter:oweg Dots ce apie Reborn 
S65 C1146 177562 STKB: 177562 :: TTY KBD BUFFER 
S66 001150 177564 $TPS: 177564 siTTY PRINTER STATUS REG. ADDRESS 
567 001152 177566 STPB: 177566 :TTY PRINTER BUFFER REG. ADDRESS 
568 001154 009 SNULL: .BYTE 0 CONTAINS NULL CHARACTER FOR FILLS 
56S 001155 O02 SFILLS: :BYTE 2 > =CONTAINS # OF FI! LER CHARACTERS REQUIRED 
70 001156 O12 SFILLC: .BYTE 12 i UNSER FILL CHARS. AFTER A “LINE FEED" 

P55 Dole #67? SQUESe: ASC 72/ i TERIA GWAILAGLE” FLAG caIM Gr sOeves) 
73 O01161 015 SCRLF: ‘ASCII «15> Bes RETURN 

574 OO1182 oo0012 LF ascIz <i2> ‘LINE FEED 
$75 Sa TERT EST TT SETS PTET eT eT TT eT eT TT ie DUT et Serre Tener eT eT eT eT eT er 
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DINCB. P11 ERROR POINTER TABLE 

ae .SBTTL ERROR POINTER TABLE 

=9 ;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
523 : ¥THE INEOR MATION i$ OBTAINED BY USING THE INDEX NUMBER FOUND IN 
380 sot ION SITEMe. THIS UNGER INDICATES HICH IT ITEM IN THE Teele Is PERTINENT. 

5B SNOT Ed: ACH ITEM af Fue Faare COM AINE BINTERS EY EXPLAINED AS FOLLOWS: 

E55 3% ay sPOINTS TO THE ERROR MESSAGE 
Eis :% : EPOINTS TO THE DATA HEADER 
556 1% OT :POINTS TO THE DATA 
Hh :* OF POINTS TO THE DATA FORMAT 

58 
E36 2011&« SERRTB: 
£37 ;THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE 

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

64000 NCADR: 164000 

;VSVOi BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE 

7 2600 YTVADR: 172600 

;¥SVO1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE 

*Pb22 YTMADR: 172620 

. ;VTO1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 

"6756 VTADR: 176756 

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

70430 ARADR: 170400 



e
e
e
 

c
a
e
 
o
e
 

we
 

S
E
 

E
T
 

a
 

ow
 

ae
 
a
 

B02 
DSINDES-HI-DINCE=E_ GAME LLEXESCISER MACYAA 27.792) 21-SEP-76 15:32 PAGE 44 

. 

&! 

ee :NCL1 REGISTER ADDRESS POINTERS 
= . i ; 1 4 re) 

ne 7 

337358 rEap53 Renee 160008 : COMMAND “STATUS 
2 SEiEhe lesen ek. TENooe OFFSET 

Bs04 164506 OTe cute ADORE SS 

$ S5:25e Lesdi0 NESLO: | 1SH01 Mt § kee 

g2> S51212 iesd15 ine tenia ; 
53 “ NCSFUN: 184014 ideecta FUNCTIONS 

ce ine 179600 
:VSVOL REGISTER ADDRESS POINTERS (CHARACTER GENERATOR) 

Sse +55 CHP: 172602 :ROSS HAL 
rs CUleel 372604 VIVEOS: 178604 teiee ene” POS 

£3 ;VSVOL REGISTER ACORESS P 87 Mae: 
3? oo1se2 172620 

SS POINTERS (SIT MAP) 

: 285 ive z ‘TVCSR: 17 f 

Fae cctes’ i libes Vivaae: i53e35 : COMMAND “STATUS 
Set eosees l?etes VTVPx: 172 ;MAP_SORS 

fo piper reba rieni: iosess Ee 
OClese i7z6s0 eT aa sPIXEL BY! 

ee heme ee SINTENS TY LOOK uP 

e3 at ;V7O1 REGISTES ADCRESS POINTERS 

B45 201234 i 76756 veren, 99 : 

ee Sigs irezon VICeR: . {202 CONAN STATUS 

ie yecectel hehe: _ ,-VTYDAC: T76rbe :Y Bac 
33 , 

Ess ;ARL1 REGISTER ADDRESS POINTERS 

52 S21E4E i2D420 BRCSR: 170409 COMMAND STATUS 8 ¢ 
eb¢ SCIEN irOabe ARSUF: 175402 a oF Ome. 
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DINCB. P11 Eero EOIN QT 

pe COMMON PROGRAM TAGS AND STORAGE LOCATIONS 

6 } TEMPO: sCOMMON UTILITY LOC 
pes Soi sss sila reel: 3 CONN Urata Ty uot 
58 901252 900090 TEMPS: 9 ; COMMON UTILITY L 
553 poles : OTYPE: 0 :O2VSVOl D Bblayes Sevro1 DISPLAY 
a 1256 90 INTENS: 20 STOTAL # OF INTENSITY rEVELS, 16 OR 32 
661 cS 2360 5 INTLUT: 0 sINITTAL IN TENSITY SHADE 
Ses 09] 4 VTvSAV: &400 :VSVO1 > FULL SCREEN MONO(BLK/WHT), ENA DISPLAY 
£63 00l264 peas MRXADR: 0 CURRENT CORE BORE OF eae SING DISPLAYED 
£65 O5i266 0000 ADR: 0 CURRENT ADRS bo 
565 301529 sors BIXCNT: 3 CURRENT P at ry 
B66 30157 0 PIXASM: 9 :4 PIXELS coke Taerore BIT MAP LD 
BB? 01274 so0060 HORI: : s COUNT bY fepceven POSITIONS EACH ROW (VTOL) 
668 301375 9000 VERT: OWS FOR vial DISPLAY 
ES 23300 500600 XREF: 5 if ous FoR v104 DISPLAY BY 

Boy ata5g \Sbeir: & eY ROe FOR VIO! Quer THAT NEECS COWERSION FOR VTO: O23 
872 (31306 900000 KBUFF: 6 :CONTRINS KEYBOARD CHAR TYPED 
73 001310 } TTYOUT: OUTPUT CHAR TO PRINTER 
é75 001312 O0 THO: 9 SLOW THRESHOLD VALUE APPLIED TO aay: CELLS. 
675 051315 177 THI: = 177777 ‘HIGH THRESHOLD VALUE APPLIED “0 MATRIX CELLS 
676 631316 o00000 COMSAV: 6 : SAVED NCI1 CSR CONTENTS WHEN SESPLATING” 
7? 9891320 90050 SAIN: 0 SAIN 220 240 

é7g 01322 91005 TOTSIZ: 40%. ‘TOTAL # OF PELL IN MATRIX (ISTOPE A OR 8) 
675 501324 009000 CHARCT: :COUNTS TOTAL ® OF CELLS IN MATRIX (ISOTOPE A OR @) 
680 691336 oo0500 Basx: 0 CONTAINS CURRENT X DAC POSITION <vTOl) 
661 691330 Basy: 0 : CONTAINS CURRENT _Y DAC POSITION (VTQI) 
682 501232 Oo00de INCXY: § :CONTAINS CHAR SIZE OFFSET (VTJ1) 
be3 0!334 Oooccoo CPERL: 0 : CONTAINS LARGEST CELL OF MATRIX aT THRESHOLDS 
684 001336 900000 ROWCNT: 0 :£0U NTS 64 CELLS EACH ROW OF CORE 
B65 001345 29000 TASLEX: MATRIX <CONTAINS STARTING ADRS OF MATRIX 5 Oe etecten ISOTOPE 
E86 OOl342 So0000 FREERN: O.. :NON@ZERO SAYS COLLECT NEW DATA $8 DISPLAY IN FREE RUN MO 
68? 801346 900010 TIME: 10 “HIGH ORDER COUNT DELAY FOR ¢ COLLECTING DATA-FREE RUN MOD 
668 0134 200000 JTYPE: 6 :O=NC11 JOYSTICK SOURCE -1=AR ei TovSTIck SOURCE 
£85 90:350 920500 | ARCHAN: 20000 SCONTAINS CURRENT ARII CHAN 8 UNIPOLAR SIT 
666 O61352 900009 MSELCT: :0 SAYS 1ST BIT MAP, -1 SAYS 2ND SIT MAP(VSVOl) 
£9; 01364 so0008 BELLEN: °0 SAYS RING BELL ON NC CONVERT. -1 SAYS DON’? 
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11-DINCB-C 
i 

005037 

GAMMA 11 EXERCISER 
MAIN PROGRAM 

001100 

901149 

001100 

013150 

000002 
001214 

001606 
177372 

013513 

000006 

O0SSO6 
020000 
001320 

MACYLL 271732) 21-SE°-76 15:32 PAGE is 

-S8TTL MAIN PROGRAM 

START: 
SBT Th I NITIALIZE THE COMMON TAGS 
CLE OMMON TAGS (SCMTAG) AREA 

MOV aSCMTAG, RE s;FIRST LOCATION TO BE CLEARED 
SLR (R)4 , #3CLEAR MEMORY LOCATION 
CMP | BSWR,RE ;; 

ee a ' _ gSTACK, SP :: SETUP THE BF Ne POINTER 
: INITIALIZE A FEW VECTORS 

900034 MOV #$TRAP ORO RAPVEC - TRAP VECTOR FOR TRAP CALLS 
990038 MOV 8340, DRTRAPVEC+E; tive EL ? 
990024 MOV aSPuRON DRPWRVEC ; s POWER FAILURE VECTOR 
909026 MOV 0. JsPWRVEC te 

:;SIZE FOR Aa wengunat Suirce REGISTER. Te NOT FOUND OR IT IS 
::EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGIST ER. 

MOV DRERRVEC, -(SP) 5 SAVE RROR VECTOR 
oocco4 MOV #645 asERRVEC ::SET UP ERROR VECTOR 
091140 MOV DSW :; SETUP FOR A HARDWARE SWICH REGISTER 
001142 MOV eobise. DISPLAY AND A HARDWARE DISPLAY REGISTER 
177456 CMP 8-1, aSWR ETRY TO REFERENCE HARDWARE SiR 

BNE a% ;3BRANCH IF NO TIMEOUT TRAP OCCURRED 
‘AND THE HARDWARE SWR IS NOT = -1 

BR S$ ::BRANCH IF NO TIMEOUT 
4S: Hoy 865, (SP) !:SET UP FOR TRAP RETURN 

001140: 65$: MOV aSWREG :;POINT TO SOFTWARE SWR 
081142: MOV sotepeee n DISPLAY 

S63: MCV (SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR 

TYPE :GO IDENTIFY PROGRAM 
JSR beeeei cra :DEFAULT TO VSVO1 DISPLAY IF THERE 
Bcc 3$ :8R IF DISPLAY ¥ vevOl 15 THERE 
JSR PC, SELCTB -IF NOT GOL OR VTO1 DISPLAY 
BCC 3$ ;BR IF AT LEAST THERE 15 A VTOL DISPLAY 
TYPE MSG :60 Type "BUS TIMEOUT ER - veyol _OISPLAY" 
TYPE > MSG4 ;G0 TYPE "BUS TIMEQUT ER - VTO1 DISPLAY 
HALT "NO DISPLAY SEEN AT VASE: GNEC BUS ADRS’S 

38: MOV NCADR, RO :GET NC1I1 BASE ADRS 
MOV #NCCSR, RL :GET POINTER ADRS 

NCSET: MOV RC, tri} :SET UP NCI1 REG ADRS PTRS 
app ; BUMP REG ADRS 
CMP avers, R1 :ALL SET UP? 
BNE NoSET :BR IF NOT 

cooco4 MOV #15, ERRVEC :SET UP TIMEOUT ADRS 
TST ancesR ‘WILL TRAP TO LOC 4 IF NOT THERE 
R START :BR IF THERE 

18: CMP (SP)+, (SP)+ -FIX STACK SINCE NO RTI 
TYPE MSGS’ :69 TYPE "BUS TIMEOUT ER - NC1I° 
HAL T NCLL NOT SEEN AT ASSIGNED BUS ADRS 

OODCO4 STARTI: MOY sERRVEC#2, ee RRVEC RESTORE ERR TRAP LOC TO PT TO & 
RESET “CLR WORLD 
ISR PC, NCSTPL :G0 STOP NC11 8 CLR CORE MATRIX 

177340 MOV MATRIX, INCOFF SET OFFSET(AORS 20050) 
CLR GAIN : REGULAR GAIN 



E02 
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DINCB. PL INITIALIZE THE COMMON TAGS 

rag OO1eH4 912737 920000 301340 MOY SHATRIX, TRBLEX s nereeki 
34 Boise 12°37 T3835 ouaiy Roy 8199772, THT ate Oe THRESHOLD 
751 O01864 Oler37 O06122 900060 aKSINT,TKVEC :SET KEYBOARD INTR RETURN AORS 
oa isch Gisee ares GE =| SE RHR? HSH Ueteaeanpe oS 
754 OO17D& 104400 913643 TYPE msce. :G0 ASK FOR KEYBOARD COMMAND<S) 
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002022 

177740 
009033 

001776 

001776 

002260 

RCISER MACY11 27(732) 
OMMON TAGS 

:THIS IS A LIST 

CNTRL ¢ 
:CNTRL G 

;THIS CODE WILL 

SEN: 4 

LISN: 

;KEYBOARD DISPAT 

RTABLE: ROUTA 
ROUTB 

ROUT INE “ae THE 
CLR FR 

21-SEP-76 15:32 PAGE 18 

OF KEYBOARD COMMANDS FOR THE NC11/DISPLAY/JOYSTICK 

ee 
fines HOLD FROM KEYBOARD & DISPLAY DATA 

Ey PPE OLD FROM KEYBOAR P ATA Si UTP SHR OLESPTtEk SUE Raf 
i P ‘0 cTl 
NITI EVERYTHING 
OOM - SET GAIN TO 1 
REGULAR - 

LE 
SELECT VSVO1 bISPLAY (DEFAULT USING 1ST BIT MAP) 
Perec! vSvOl DISPLAY AND USE 2ND BIT MAP 
cove RUN MOD COLLECT & hee NEW DATA CONTINUALLY 
JOYSTICK CAL BRATION USING ARL1 
JOYSTICK CALIBRATION USING NC1i1 
DISPLAY sre LY TEST IMAGE ON SELECTED DISPLAY 

ABORT WHATEVER - BACK TO KEYBORRD MONITOR 
TURN ON/OFF BELL (NO CONVERT INDICATION) - IN NC11 
; JOYSTICK CALIBRATION ONLY 

DISPATCH PROGRAM TO THE PROPER 
DISPATCH TABLE *RTABLE’ 

RN ;KNOCK DOWN 4 3 RUN MODE IF SET EERN 
#STACK, SP RESET STACK 
KBUFF : INSURE NO KEYEORAD, GARBAGE 
PSW !ALLOW KEYBOARD INTR 
KBUFF , RO "LOOK FOR CHAR 
LISN sWAIT FOR ONE 
KBUFF 
RO, #101 WAS IT A CHAR? 
Bods00 :NOT A GOOD CHAR 
8177780, RC :ELIMINGTE | LOWER CAS CASE 

#33 
500809 ‘BR IF NOT 
RO !MAKE UP WORD OFFSET 
RTABLE-2(RD) #315 IT A LEGAL COMMAND? 
B00800 ‘BR IF NOT 
DRTABLE-2(RO)  :G0 00 IT 

CH TABLE 

;'A’ DISPLAY ISOTOPE A 
:*B’ DISPLAY ISOTOPE 8 
:*C’ COLLECT DATA 
:*6’ DISPLAY DATA 
:°E’ ERASE SCOPE : : y 
°F? FREE RUN MODE(COLLECT NEW DATA $ DISPLAY CONTINOUSL 
:*G’ INITIALIZE EVERYTHING 
:*H’ 800800 
:*I* BOOBOO : 
:*J’ GO TO ARLL JOYSTICK CALIBRATION 
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811 O0e02e4% OGe302 ~ ROUTK GO_TO NC11_ JOYSTICK CALIBRATION 
1 00231 ROUTL eps LD FROM KEYB 

gis age ppgsis ROUTM 2° M BET ROMER at Bicee BY AND ti BIT MAP 
gi 002032 o0240e2 ROUTN ;"N’ GET NEW DATA FROM CAMERA 

B12 Bosose $B. 
ste 2 a5 RouTR nt BO OEE AR GA g:§ Bosovg osuse Route 58, SRGLLAR fe 
820 o0s04e O0e4sy = ROUTT .?T? O PLAY He rASTTY TEST IMAGE ON SELECTED DISPLAY 
S21 902050 002470 ROUTU ry UPPER THRE SHOLD ROM KEYBOARD 
822 902052 302520 ROUTY ry? SeletT VTO1 DISPLAY 
823 002054 do02s40 ROUTW :'W’ SELECT VSVO1 DISPLAY(DEFAULT COND USING IST BIT MAP 
824 02056 9000000 :*X* BOOBOO 
825 002960 sono 0 :*¥* BOOBOO | 
S26 O0e0se 052576 ROUTZ :°2’ 200M - SET GAIN TO 1 
pant al 

2 sREPORTS ILLEGAL KEYBOARD CHARACTERS 

839 002064 012737 -000077 001310 BOOBOO: MOV #77, TTYOUT ;SET UP *?° 
831 002972 004737 906174 ISR Pc, TYPO : TYPE IT 
832 002078 004737 006154 SR PC’ TYPCR :DO0 ACR’ 
833 002102 000713 BR LISN GO LOOK FOR GOOD CHAR 

835 002104 012737 O20000 001340 ROUTA: MOV SMATRIX,TABLEX ;WILL DISPLAY ISOTOPE A 
836 O021l12 000137 OO2bis IMP CHANGE *GO DO IT 
837 002116 012737 OC4O000 O01340 ROUTB: MOV #MATRIX+20000,TABLEX WILL DISPLAY ISOTOPE B 
838 002124 000137 OGo2616 JMP CHANGE :G0 DO It 
839 002130 004737 905440 ROUTC: JSR PC. NCSTRT :GO START NC11 
842 002134 900137 001732 JMP LISN ;COLLECT DATA UNTIL KEYBRD COMMAND 
841 O02140 000137 Od02b16 ROUTD: JMP CHANGE :G0 DISPLAY DATA 
842 002144 004737 OOSS36 . ROUTE: JSR PC, ERASE :GO ERASE SCOPE 
843 92150 900137 1732 JMP LISN 360 Walt ON NEXT COMMAND 
844 O62154 012737 94535 001342 ROUTF: MOV #-1, FREERN :SELECT FREE RUN MODE 
845 O02162 004737 OpSS06 - JSR PC, NCSTP1 :GO STOP NC11 & CLR CORE MATRIX AREA 
846 OO2i66 004737 905440 JSR PC’ NCSTRT :GO START NC11 
847 002172 ooso00 CLR RO’ :SET UP TIMER 
848 002174 013701 O01344 MOV TIME, Rl :SET UP GROSS TIMER VALUE” 
849 O0e200 005300 18: DEC RO > COUNT 
850 O02202 001376 BNE 1$ *WAIT FOR ZERO 
851 O02204 042737 OO0040 001306 BIC BITS KBUFF *LOOK FOR POSSIBLE STOP KEY - RID LOWER CASE 
852 O0e2l2 022737 000123 001306 CMP #123, KBUFF :STOP BEEN STR 
853 002220 001007 BNE 2s :BR IF NOT 
854 OO22c2 042777 OO0003 176746 BIC #3, INCCSR STOP NC11 
855 902230 0905077 176742 CLR aNecsR -tZERO NC CSR 
856 002234 000137 O01712 IMP LISEN :GO AWAIT NEXT , COMMAND 
857 002240 005301 2S: DEC Ri :D0 LOOP AGAIN? 
858 O02242 001356 BNE 1$ ;BR IF SO 
8539 002244 000137 on2b16 IMP CHANGE :NOW GO DISPLAY DATA Just COLLECTED 
860 OS22eso 004737 005536 ROUTG: JSR PS ERASE ?GO ERASE SELECTED DISPL 
861 002254 000137 OO1616 IMP START! INITIALIZE AND START FRESH 
862 002260 004737 005356 ROUTJ: JSR PC, SELCTC :GO SELECT ARI FOR JOYSTICK CAL 
B63 O022e64 10340e BCS 1s’ *BR IF BUS ER FROM ARI! 
864 002266 000137 oOo414S IMP TJOY G0 TO IT 
B65 O02272 104400 013677 1$: TYPE S67 :GO TYPE ‘BUS TIMEOUT ER - ARIL' 
866 O0e27& 000137 001732 JMP LISN :GO BACK TO KEYBOARD LISEN 
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001722 
013453 

0134le 

000040 
001320 
001732 

XERCISER me 27(732) 
COMMON T 

001352 

177760 

176562 

176544 

176532 

177776 

000829 

001320 
176364 

ROUTK: 

177776 ROUTL: 

ROUTM: 

1$: 
2s: 

ROUTN: 

ROUTR: 

ROUTS: 

ROUTT: 

ROUTU: 

ROUTY: 

1$:. 
2s: 

ROUTW: 

1$: 
2s: 

ROUT 

-HOe2 
21-SEP-76 15:32 PAGE 20 

CLR TYPE 
IMP JOY 
MOV #PR7, PSW 
TYPE. ,MSG2 
RDOCT 
MOV (SP)+, THLO 
CLR PSW 
IMP CHANGE 
MOV #-1,MSELCT 
JSR Pc, SELCTA 
BCS 23 
MOV VTVCSR, RO 
BIC #8178, -20(RO) 
IMP LISN 
TYPE MSG3 
BR 1s 
ISR PC, NCSTP1 
MOV COMSAV, INCCSR 
JMP LISN 
CLR GAIN 
BIC #40, INCCSR 
JMP LISA 
BIC #3, INCCSR 
CLR aNcCSR 
INP LISN 
JSR PC, NCSTP 
ISR PC’ LDIMGE 
IMP CHANGE 
MOV #PR7. PSW 
TYPE —° ,MSG2 
RDOCT 
MOV (SP)+, THHI 
CLR PSw 
IMP CHANGE 
JSR PC, SELCTB 
BCS 2 
IMP LISN 
TYPE MSGH 
BR i$ 
CLR MSELCT 
JSR PC, SELCTA 
BCS 2s" 
MOV ¥TVCSR,RO 
BIC #8178, 20(RO) 
IMP LISN 
TYPE MSG3 
BR i$ 
MOV #40, GAIN 
BIS saIf, JNCCSR 
IMP LIS 

sd aNeee a SAYS NC11 FOR JOYSTICK CAL 

DON’T WANT ANY INTR’S NOW 
sASK FO FOR Mette DATA 

OVE IT 
Bee ant INTR’S 

: SELECT SND B 
:G0 

IT MAP 
CT vSVO 

4 VSVO1 DISPLAY’ 

RE MATRIX 
CSR CONTENTS 

NEXT KEYBRD COMMAND 
SANT REGULAR GAIN 
INSURE REGULAR GAIN 
;LOOK FOR NEXT COMMAND 
:STOP NC 
;ZERO NC CSR 
;LOOK FOR_NEXT COMMAND 
;G0 STOP THE NC11 IF RUNNING 
$0 SET ry CORE IMAGE 

DON’T WANT ANY INTR’S 
el DATA 

;SAVE IT 
ENABLE INTR’S 
:GO DISPLAY 
:GO SELECT VTO1 
:BR IF TIMEOUT ER da YTO1 
G0 AWAIT NEXT COMMAND 
GQ TYPE ’BUS TIMEOUT ER - VTOl DISPLAY’ 
:GO BACK TO KEYBOARD LISEN 
;SELECT 1ST BIT MAP 
:60 ee vavel Cera COND) 
:BR_IF TIMOUT ER FROM VSVO1 
:GET 1ST BIT MAP_ADRS 
TURN OFF ND BIT ine 
GO AWAIT NEXT COMMAND 
:GO TYPE *BUS TIMEOUT ER - VSVO1 DISPLAY’ 
GO BACK TO KEYBOARD LISEN 
ENABLE GAIN | 
SET IT AT NC CSR 
GO AWAIT NEXT COMMAND 
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917 ;G0 CLEAR SCREEN OF SELECTED DISPLAY 

818 002616 004737 COSS3E CHANGE: JSR -. PC,ERASE ;GO ERASE SCOPE 
35] ;STOP NC11 AND GET SET TO DISPLAY 

$23 002622 004737 ODSYEY DISDAT: JSR PC, NCSTP ;G0 STOP NC1I 
;NOW DRAW_A_ BOX AROUND POTENT IAL MATRIX DISPLAY 
AREA ON THE SELECTED DISPLAY sy

 

927 002626 005737 001254 - - Ox: ‘TST DTYPE sWHAT DISPLAY? 
328 32 301967 BNE BOX! :BR tO} 
329 002634 012700 001750 MOV #1750,R0 er fp var MAP ADRS - TOP LINE 
§30 O02640 012701 073567 MOV #73567,R1 SET UP PIXEL para IN Rl - INT 7 
$31 02644 004737 005634 JSR —- PC, DISPY :G0 LOAD BIT 
Se Bee mum = oie 
934 Bees 1493 BEQ 3 ; BR “= iF 
336 bb oo473 005646 JSR PC, , DCONT sLOAD NEXT PIXEL WO 

$3 Boseee seg, 006010 2$: MOV #5010, RO cet Tp pert ROP ADRS - BOT LINE 

a ne ne a oie CT a 
34 oess cB possan 006030 CMP #6030, RO ;BOT LINE DONE? 
941 002704 001403 BEQ 4g :BR IF SO 
942 902708 004737 OOSb46 JSR PC, DCONT LOAD NEXT PIXEL WD 
943 002712 000771 BR 3$ "NEXT MAP LOAD 
944 002714 012700 6901730 4g: MOV #1730 RO SET uP “BIT MAP ADRS SIDE LINES 
$45 002720 O62700 O00017 cs: ADD RO :OFFSET NEXT ROW 
946 002724 012701 9070000 MOV adn RI *SET UP PIXEL 3 DATA IN Rl - INT 7 
947 002730 022700 006047 CMP #6047, RO :AT BOTTOM OF SCREEN? 
948 002734 O01411 BEQ b$ :GO START VSVOl DISPLAY 
949 002736 004737 005634 JSR PC, DISPY :GO LOAD pelt MAP 
950 O0e74e 012701 000007 MOV #7°R1 :SET UP PIXEL 0 DATA IN RI - INT 7 
951 002746 O62700 o00021 ADD #21, RO: *OFFSET TO RIGHT LINE 
952 002752 004737 005634 JSR PC, OISPY :GO LOAD BIT MAP 
953 002756 000760 BR cs :D0 NEXT ROW 
854 002760 013777 O0i262 176234 6S: MOV VIVSAV,aVTVCSR :START DISPLAY 
955 002766 012737 O02010 dolcb6 MOV #2010,MAPADR  ;OFFSET BIT MAP ADRS 
856 002774 012737 000003 001270 MOV #3, PIXCNT :SET UP PIXEL BYTE COUNT 
957 603002 005037 001272 CLR PIKRS SM :CLR PIXEL ASSEMBLY WORD 
358 003006 090137 003132 IMP ARGES *GO DISPLAY CELL DATA 

960 003012 012700 003777 BOX1: MOV #3777, RO ;SET UP X 
961 903016 012701 003636 MOV . #3636-R1 :SET UP Y 
962 0032022 004737 005676 1S: JSR. PC,DISPY! :DISPLAY POINT 
963 003026 0605300 DEC RO” *MOVE X BY 1 
964 . 003030 100374 BPL 1$ 5 AGAIN TILL DONE 
95 003032 O0S200 ING RO X20, Y=3636 
966 003034 004737 005676 23: ISR PC, DISPY1 :OIsPLa POINT 
967 003040 005301 DEC RI "MOVE Y BY | 
868 002042 022701 on0635 CMP #635,R1 "AT BOTTOM LEFT? 
969 003046 001372 BNE 2g :BR. IF NOT 
$70 003050 o0S201 INC Rl 
§71 002052 004737 o0S&76 2S: JSR PC, DISPY1 tTeBRAY BOINT 
972 O02056 O0se200 INC RO *MOV X BY 1 
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B.P INITIALIZE THE COMMON TAGS 

973 003060 022700 004000 CMP #4000, RO a BOTTCH RIGHT? 
974 003064 1372 a ; BRIE NOT QT 

F ‘ = 

ace wake 39 005676 4S: ‘ PC, DISPY1 ‘BreACAY Poin 

355 Beane po SsHt 003636 iN 13636, RI $V YEBY hve 
q Beat as ane SNE 4§ :BR IF Net 
980 003104 012737 000100 001274 MOV #100,HORIZ ; OF HORIZONTAL POINTS PER ROW 
381 O31 Ok 37 O00100 OOle76 MOV #100, "VERT # OF ROWS 
8 31 037 001300 CLR XRE :START AT LEFT MARGIN 
383 003124 012737 003606 001302 MOV #1526. , YREF :AND TOP OF SCREEN 

385 :NOW LETS FIND THE LARGEST CELL 
886 093132 013737 001322 001324 LARGES: MoV ToTSiZ ARCT R OF ELEMENTS TO CONSIDER 
$87 003140 O17700 176174 MOV JTABLE By°R RO THIS IS FIRST GUESS 
988 003144 913701 001340 MOV aOBLER Ri ?R1 POINTS TO TABLE 
$89 993150 020021 LARGEL: CMP RO, (R13+ ; COMPARE GUESS AGAINST NEW 
990 003152 103005 BHIS GSG *GUESS STILL GOOD 
991 003154 024137 001314 CMP -(R1), THHI :GUESS SMALLER BUT CHECK NEW 
$92 003160 101001 BHI OVTHHT *HI AGAINST UPPER THESHOLD 
893 003162 011100 MOV Orb RO *WITHIN BOUNDS. MAKE THIS NEW HI 
894 003164 721 OVTHHI: TST (R1)4 ? INCREASE REGISTER BY 2 
995 003166 005337 001324 GSG: DEC CHARCT ‘COUNT THIS LAST COMPARISON 
36 093172 OO13&6 BNE LARGEL 

gag ; THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO 
999 :NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF TOO SMALL 

1000 003174 183700 601312 SUB THLO,RO ;SUBTRACT LOWER THRESHOLD 
100i 003200 101002 I 1g ‘BR IF CELL VALUE GREATER THAN LO THRESHOLD 
1002 003202 000137 003500 IMP DISDON :DON’T DISPLAY-ALL VALUES BELOW LO THRESHOLD 
1003 3206 010037 001334 1S: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX 

1005 :NOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE 
1908 *PROPER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY 

1098 903212 013737 001340 901264 DMATRX: MOV TABLEX,MRXADR ;BEGIN AT TOP LEFT ROW 
1009 003220 062737 017600 CO1264 ADD #8064. MRXADR OFFSET TO BOTTOM OF CORE MATRIX 
1010 003226 612737 000100 001336 MOV #64. . ROWCNT “THERE ARE 64 CELLS PER ROW 
1011 003234 017702 176024 DISLOP: MOV IMRXADR, Re GET A CELL VALUE FROM MATRIX 
1012 903240 062737 O00002 o01264 ADD #2, MRXADR : BUMP MATRIX 
1013 003246 005337 001336 DEC ROWCNT s COUNT CELL THIS ROW 
1014 003252 90010 BNE CKVALU :BR IF ROW NOT FINISHED 
1015S 003254 012737 000100 001336 MOV #64. , ROWCNT RESET NEXT ROW COUNT 
1016 003262 162737 OOO400 001264 SUB HeSb MRXADR § :SET UP FOR NEXT ROW IN MATRIX 
1917 903270 020237 001314 CKVALU: CMP THAI :CELL WITHIN HI THRESHOLD? 
1018 003274 101003 BHI ech *BR IF NOT 
1019 003276 163702 001312 SUB THLO, Re SUB LOW THRESHOLD 
1929 003302 101006 BHI SCLCEL *BR IF CELL ABOVE LOW THRESHOLD 
1021 003304 005737 001254 OUTLIM: TST DTYPE : WHAT DISPLAY 
1022 003310 001052 BNE CHDN :BR IF VTOI 
iGe3 003312 0o050 CLR RY ;SET CELL TO LOWEST INTENSITY 
1024 003314 000137 003504 JMP MAPLD ‘LOAD BIT MAP 
1025 003 013701 001334 SCLCEL: MOV CPERL,R1 aca ESTABLISH WHAT INTENSITY LEVEL 
1026 003324 012703 000006 MOV #6, RS *SCALE TO 3e LEVELS 
1027 003330 005737 001254 TST OTYPE 31S IT A VSVOI DISPLAY? 
1028 903334 001001 BNE 1$ BR IF NOT 
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C=11-DZNCB-C_ GAMMA 1 
INITIALIZE 

005303 

006037 

001254 

011364 

001300 

000040 
4 

0 
001276 

003662 

001266 

001272 

001272 

ONM 

001300 

001274 

_ 001302 

sii oor: 

1$: 
NODEF : 

GOON: 

;THIS CODE DISPLAYS EACH SCALED 
“MLOOP: 

CHDN: 

BNE 
DISDON: JMP PATWRT 

} EXERCISER. MACY11 27(732) 
HE COMMON TAGS 

DEC R3 
cuR RY 

L RY 
CMP R2,R1 
BLO NODEF 
TST Ri 
BEQ 1$ 
INC RY 
SUB R1,R2 
Le 
ROR Rl 
DEC R3 
SNE DVLOOP 
SUB R1.Re 
BLOS GOON 
INC a4 
TST DTYPE 
BEQ MAPLD 
ASL RY 
MOV LEVTAB-2(R4),RS ; 
ASR RY 
BEQ CHDN 

MOV XREF,RO 
MOV YREF’RI 
JSR PC, GET 
DEC RY 
BNE MLOOP 
ADD #32. ,XREF 
DEC ORIZ 
BNE DISLOP 

21-SEP-76 15:32 PAGE 23 

MOV #100,HORIZ 
CLR XREF 

LOP 

;SCALE TO 16 LEVELS ON VSVO1 DISPLAY 
LEVEL ps IN 
;MUL_BY 
;COMPARE THIS CELL TO LARGEST (DIVIDED BY 2) 
;BR_IF SMALLER 
s CHECK a WHERE 0 DIVISOR 
;BR 
ACCOUNT FOR GOOD SUBTRACTION 
;NOW DO THE SUBTRACTION 

i MAKE DIVISOR SMALLER 
SCOUNT POSITION 
AGAIN IF NOT SCALED TO 16 OR 32 LEVELS YET 
ACCOUNT FOR REMAINDER 
;BR IF TOO SMALL 
;ROUND UP 
;WHAT DISPLAY? 
sIF VSVOl GO LOAD MAP 
:MAKE LEVEL A WORD POINTER 
POINTER TO CORRECT LEVEL 
: RESTORE AL LEVEL 
IF 0 - DON’T DISPLAY 

CELL ON THE VTO1 (ONE OF 32 LEVELS) 

;GET READY TO DISPLAY 
THESE ARE THE CORNER COORD. 
:GET_A POINT AND DISPLAY IT 
:D0 AS MANY POINTS AS THE LEVEL 

;SHIFT TO NEXT POSSIBLE DATUM 
sDONE WITH LINE? 

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

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

MAPLD: 

1$: 

MAPADR, RO 

PIXASM 

;SET UP BIT MAP_ADRS 
LOOK FOR NO_INTENSITY 
;BR_IF_NO EB ETY 
OFFSET TO 0-17 
PREPARE FOR PIXEL LOC 
; MOVE TO TOP 4 BITS 

NOW ASSEMBLE THIS PIXEL INTO PIXEL WORD 
NOW MAKE ROOM IN PIXEL WORD 
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ieee Qoseee | poSray Gules fer OBEKCNT = sERPE YT PEXELS BONE. FOR TRIS. WORD? 
ibs? to BNE B ‘BR IF NOT 
l 3564 013701 001272 MOV PIXASM, RI ‘LD PIXEL WORD INTO RI 
1089 90370 004737 005634 JSR PC bISPY ‘LOAD BIT MAP 
1090 74 337 901270 23: DEC PIXCN :COUNT PIXEL 
1091 00 100215 SPL BTS op *BR IF 4 PIXELS NOT ASSEMBLED YET 
1092 003602 005037 001272 CLR PIXA *CLR PIXEL ASSEMBLY WORD 
1093 993606 012737 000003 001270 MOV #3 PIxCNT *RESET PIXEL COUNT 
1094 003614 905237 001266 : INC MAPAD ?ADVANCE MAP ADRS 
1095 003620 013700 001265 MOV MAPAOR RO ‘LOAD INTO RO 
1096 922700 005770 CMP #5770, R0 *HAVE ALL 64 ROWS BEEN DONE? 
1097 003630 9001002 SNE 3$ :BR IF NOT 
1098 000137 o03662 IMP PATWRT "NOW GO DISPLAY PARAMETERS 
1099 903636 O42700 177740 33: BIC #177740, RO :SAVE ROW POSITION BITS 
1100 003642 922700 000030 CMP 830, RO NOW LOOK FOR END OF ROW 
1101 003646 001003 BNE 4§ -BR IF NOT AT END 
1102 003650 062737 O00020 o01266 ADD #20, MAPADR : ADVANCE nae ADRS TO NEXT ROW 
1193 003656 000137 003234 4g: IMP DISLOP GO GET NEXT MATRIX DATUM 

1105 ;CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN 

1107 003662 005737 001254 PATWRT: TST DTYPE ; WHAT DISPLAY? 
1108 003666 100404 BMI 1$ :BR IF VTOI 
1109 003670 012777 oOl1e000 175322 MOV #12000, aVTVPOS :VSVO1 - SET CHAR POS,LINE 20, LEFT MARGIN 
1110 903676 O00414 BR 2$ ; START 1ST MSG 
1111 003700 012737 OO0006 001332 1S: MOV #6, INCXY -SET CHARACTER SIZE 
llle 603708 012777 000014 i75320 MOV #14, aVTCSR >SET MODE 
1113 003714 012737 000000 001326 MOY "#0, BASX :SET TO LEFT HAND MARGIN 
1114 003722 012737 000600 001330 MOY #384. BASY :AND Y LEVEL 
1115 003730 004737 O0624%6 2s: JSR PC, VTWRIT 
1116 003734 012506 MESS1 :"CR,LOWER THRESHOLD” 
1117 003736 013737 001312 006724 MOV THLO, DUMMY! 
1118 003744 004737 006700 JSR PC, AWRIT 
1118 003750 004737 O06246 JSR PC; VTWRIT 
1120 003754 Ole2sie MESS2 :"CR, UPPER THRESHOLD” 
li21 003756 013737 001314 CO&724 MOV THHI, DUMMY 
lle2 003764 904737 006700 JSR PC, AWRIT 
1123 003770 004737 O06246 JSR PC, VTWRIT 
1124 0903774 Olesisb MESS3 :"2 COUNT = 
1125 003776 017737 175204 006724 MOV QNCZLO, DUMMY 
1126 OO4004 9017737 175174 006726 MOV JNCZHI.DUMMY2 
1127? 004012 004737 006704 JSR PC, OTTY 
1128 004016 004737 O06246 JSR PC; VTWRIT 
11239 904022 Oles22 MESSY ;"MATRIX COUNT=" 
1130 004024 013737 001322 oole% MOV TOTSIZ, TEMPO 
1131 04032 Oo0S002 CLR Re 
1132 004034 005003 CLR R3 
1133 004036 013701 001340 MOY TABLEX,R1 
1134 OO04042 062103 MXSML: ADD (R1L)+,R3 ;NOW ADD UP ALL VALUES IN MATRIX 
1135 OO4044 oOsS02e ADC Fe 
1136 004046 005337 o01e% DEC TEMPO 
1137 o0040S2 001373 BNE MXSML 
1138 004054 010337 006724 MOV R3, DUMMY 
1139 OO4060 010237 006726 MOV R2:DUMMY2 
1140 904084 004737 006704 JSR PC;OTTY 
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004146 

004276 
004304 

004306 
004312 

MOe2 
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INITIALIZE THE COMMON TAGS 

000137 

004737 
095737 
001053 

005000 
Oie701 
04737 

OOO466 

005737 
100432 

001320 

006246 

001340 

005536 
001254 

073567 
005634 

o0CO040 

OOS646 

007740 
O0SE34 

010000 

OOSE46 

000040 

007740 

001262 

001346 

TST GAIN 
BEQ 1$ 
yee PC, VTWRIT 

353 "ZOOM" 
o40000 1S: CME — , WMATRIX+20000' i ISOTOPE 8? 

BNE 2 :NO 
JSR PC, VTWRIT ;YES 
MESS6 :"B-GAMMA™ 

28: TST FREERN :IN FREE RUN MODE? 
BEQ 3 ‘BR IF NOT 
JMP ROUTF YES, GO GET NEW DATA 

38: MOV COMSAV, JNCCSR ‘RESUME THE NCI1 
JMP LISN :DONE WITH MESSAGES 

;THIS CODE DRAWS A BUG(VTO1) OR ae HATRS(VSVO1) WITH He X & x © se 
:FROM THE NCLI(TYPE °K’ OR DEFAULT) OR THE ARII(TYPE 'J’) - THE B 
sETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESSED ° 
SALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD 
;BE ACCESSIBLE IN A UNIFORM MANNER 

CNTRL ’C’ MILL Eta USER BACK TO KEYBOARD MONITOR 
tov: ISR ASE ;START FRESH 

TST AS¢6 a : WHAT vorepcay? 
BNE OBOXL :BR IF VTO1 

-DRAW A BOX UP ON VSVO1 SCREEN FOR NC11 OR ARI1 JOYSTICK CALIBRATION 
SBOx: CLR RO :SET UP BIT MAP ADRS - TOP LINE 

MOV #73567,R1 SET UP PIXEL DATA IN RI - INT 7 
JSR Pc, DISPY :G0 LOAD BIT MAP 

1S: INC RO’ ADVANCE BIT MAP ADRS 
CMP #40, RO :TOP LINE DONE? 
BEQ 2s ;BR IF SO 
ISR PC, DCONT ?LOAD NEXT PIXEL 
BR 13° :NEXT MAP LOAD 

2S: MOV #7740,.RO :SET UP BIT MAP ADRS - BOT LINE 
JSR PC, DISPY *GO LOAD BIT MAP 

3S: INC RO’ !ADVANCE ADRS 
CMP #10000, RO : BOT LINE DONE? 
BEQ 4g ?BR IF SO 
JSR PC, DCONT *LOAD NEXT PIXEL WORD 
BR 33° ‘NEXT MAP LOAD 

4g: MOV #40, RO :SET UP BIT MAP ADRS SIDE LINES 
cs: MOV #7,R1 -SET UP PIXEL 0 DATA IN Rl - INT 7 

ISR PC’ DISPY :GO LOAD BIT MAP 
MOV #70000,R1 *SET UP PIXEL 3 DATA IN RI - INT 7 
ADD #37, RO OFFSET TO RIGHT SIDE LINE 
ISR PC, DISPY :GO LOAD BIT MAP 
INC RO GO TO NEXT ROW ON LEFT 
CMP #7740, RO *TO BOTTOM YET? 
BNE +} ‘BR IF NOT 
MOV VTVSAV,AVTVCSR ENABLE BIT MAP 
BR DISBG :CONTINUE TO ANALOG DATA 

“DRAW BOX UP ON VTOL SCREEN - DIFF SIZE FOR ARLI JOYSTICK CALIBRATION 
SBOx1: TST JTYPE ;ARI1 ANALOG SOURCE? 

BMI JBOXe :BR IF SO 
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INITIALI 

005301 
100374 

005737 
100520 

001004 
005037 

Ze THE 

005676 

003761 

005676 

003761 

005676 

005676 

005676 

003771 

005676 

603771 

005676 

005676 

001346 

000032 

174460 

040000 

000007 

001306 

02. 
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COMMON T 

174500 
174506 
174500 

174450 

001306 

1S: 

es: 

3$: 

4$: 

JBOXe: 

1$: 

es: 

3$: 

4$: 

DISBG: 

1$: 

es: 

CLR RO :X=0 

See Be prspyi Be ay POINT 
INC RO NCE X 
CMP #3761,RO ‘out nn RIGHT LIMIT? 
BNE 1$ BR IF NOT 
DEC RO X=3760, Y=0 
JSR PC, DISPY1 DISPLAY POINT 
INC Ri ‘ADVANCE Y 
CMP #3761,R1 *UP TO TOP YET? 
BNE 2 BR IF NOT 
DEC Ri =3760, Y=3760 
JSR PC, DISPY1 DISPLAY POINT 
DEC RO ADVANCE xX 
BPL 3 BR IF NOT TO TOP LEFT 
INC RO Y=3760 
JSR PC, DISPY1 DISPLAY POINT 
DEC Ri ADVANCE Y 
BPL 4g :BR IF NOT TO BOT LEFT 
BR DISBG CONTINUE TO ANALOG DATA 

-AR11 BOX IS LARGER 
aLR RO :X=0 
CLR Ri :Y=0 
JSR PC, DISPY1 sDISPLAY POINT 
INC RO ADVANCE _X 
CMP #3771,RO :OUT TO RIGHT LIMIT? 
BNE 1$ :BR IF NOT 
DEC RO :X=3770, Y=0 
JSR PC, DISPY1 : DISPLAY POINT 
INC Ri ADVANCE Y 
CMP #3771,R1 “UP TO TOP LIMIT? 
BNE 2$ :BR IF NOT 
DEC Ri *X=3770, Y=3770 
ISR PC, DISPY1 : DISPLAY POINT 
DEC RO : ADVANCE 
BPL 3$ sBR IF “hat TO TOP LEFT 
INC RO Y=3770 
JSR PC, DISPY1 ‘ OTSPLAY POINT 
DEC. . RI ADVANCE Y 
BPL ~- 4§ *BR IF NOT TO BOT LEFT 

;NOW COLLECT ANALOG DATA FROM SELECTED SOURCE (NC11 OR AR) 

TST JTYPE ;WHAT SOURCE? 
BMI DISBG1 -BR IF ARLI 
MOV #32, INCCSR EXT, JOYSTICK & ENA ADC 
MOV #10; INCSFUN -CLR’TIME OUT IF SET 
MOV #4, JNCSFUN “START CONVERTERS 
TSTB = ANCCSR D0 NE? 
BPL 3$ °BR IF SO 
BIT #40000, INCCSR ; CONVERSION FAIL TO FINISH? 
BEQ 2s :BR IF NOT 
CMP #7 ,KBUFF :TURN ON/OFF BELL? 
BNE 10$ *BR IF NOT 
CLR KBUFF CLR OUT BELL CODE 
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1253 DO4S44 O°f137 001354 COM = BELL YES, DOT 
138 50 een SiR 108: TST SELLEN : SOUND Set ON_NO_CONVERT? 
1355 904554 C_135) BE: SNE ;BR IF BELL NOT DESIRED 1358 Soyb56 en 9207 001310 MOV 1207, TTYOUT :SET UP BELL CODE 
1353 0045: 742 aR ta G0 TRY AGAIN 
1259 O04572 O17737 174404 OO1E4s 28: MOV SNCARES. TEMPO Roc oF ayes VALUES 
360 9046 fae 100209 OO1e46 Bie #100200, TEMPO 
i361 004808 OO4737 07210 a J5R c.xvave :60 AVG LAST 32. er JOYSTICK VALUES 
less S0¥6le Ole7re O00019 174372 MOV aid aNCSFUN :CLEAR JOYSTICK DEPRESS 1363 Bove20 O08777 174362 Tst —aNCRSR :LOOk FOR BUTTON COUN 
i364 904524 109004 SPL “3 :BR IF 
tee sateee 905737 o012s4 st pivee ie fAOVE ug But REFRESH 
e ~ ‘ I 

136: BS 835 BaASSE 35 ig 5 NEED ON VSVOL 
s€58 DOWIE 906337 001246 48: nSL TEMPO 
1269 OO4642 005737 001254 751 DTYPE FALL Bon SCALING IF VSVO1 
1670 Sees eat oS :B8 IF SO 
37] OO Is? O01 CoM EMPO ENVERT BATA FOR VTOI 1576 By Gera GSMO! ColeNe Bic  s401. TEMPO ZAID GARBAGE 
1273 SO4eb2 113700 951246 MOVG TEMPO. RC :GET x 
ie Seb6 133701 001647 Move TEMPOS, Rl :5ET Y 
1275 2 3063 ASL ;VTOL REQUIRES X 8 Y TO SE INFLATED Sy is 1278 04674 a0 ae fe 
re ‘ Sk 3 
1:78 aes 301 nSL RT ; 1273 04702 006301 ASL et 
1280 094704 906301 ASL : 
1281 504706 912777 oog020 174320 $3: MOV Pe avTCSR SELECT WRITE THRU MODE 
lege 004714 004737 O05€76 JSR «PC ISP :50 DISPLAY THE BUG - TOL 
1283 054729 dO0sks ; Be 1$ D0 AGAIN 
1264 OOs722 004737 oos72¢ és: ISR =—s- BC, DISPv2 80 QISPLAY CROSS HAIRS - VSvOL 1e8s 004726 0063 BR rt; D0 ANOTHER CONVERSION 
128? ;THIS CODE LOOKS AT THE ARLI FOR ANALOG DATA 
1288 004730 DISBGL: 
1289 904730 012737 o20000 01250 18: NOY 20000, AACHAN SELECT CHAN O 5 UNIPOLAR 
1280 0046736 004737 006024 JSR ARCONY BC START RD - C NO 
1291 OO4742 010337 901246 Mav RSC TEMPO SAVE Y 
1292 004746 105237 901351 INCE  ARCHANS! SELECT C HAN 1 
1e93 004752 904737 006024 JSR = PC, ARCONY :G0 START @/D - CHAN 1 
1294 004756 910337 901250 MOV =s-R3. TEMP1 :SAVE X 
1e95 004762 105237 001351 INCB = ARCHAN+1 ;SELECT CHAN 2 
1596 OO47E— 004737 906024 JSR = PC, ARCONV START A/D = CHAN 2 
1287 904772 10337 O01252 MCV sR TEMP2 ;READ JOYSTICK BUTTON INDICATOR 
23 004776 900337 001246 SWAB. OO TEMPO :PUT Y IN HI BYTE 

le 113737 001250 001246 HJve TEMP, TEMPO :AND_X IN LO BYTE 
1300 905010 004737 907210 J5R C, XYAVE :G0 AVG LAST 32, X-Y JOYSTICK VALUES 
1301 905014 105737 001262 TSTB Fenps ;L00K FOR BAR DOWN (ZERO COND) 
1232 905020 001004 BNE 2 BR IF NOT DEPRESSED 
1303 005022 005737 ooles4 TST  OTYPE DON’T MOVE POINT SUT REFRESH 
1204 0059026 001023 SNE «38 ;REFRESH VTOL 
1305 905030 000737 Ee 1$ :NO_NEED ON VSVO1 | 
ize 305032 S573? Oul2s4 23: TST © OT PE EACH DISPLAY SCALES DIFFERENTLY 
1357 005036 o01422 BEG (YE :9R IF VSVOL 
15¢ 005040 005137 oole4e CoM =—s TEMPO SINVERT FOR VTO1 

) 

be ae a - - - — 
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C INITIALIZE 

303 113709 oci246 Nuva TENE. RO sGET x 
$19 905950 11370) 001247 Move TEMPOS, Ri GET 3 4 obs a 7BCALE X BY @ 
3i3 905060 906300 asl 8D 
314 0059 gob sbi ASL OR :SCALE Y BY 8 
318 905064 906391 asl RR ; 
316 905066 - 00630] asl sé 
Bir DOSO7D- Qiev7? 00020 174136 MOV #20, IVTCSR SELECT WRITE THRU MODE 
318 305076 04737 O056%5 38 JSR PC BISPYI :G0 DISPLAY THE BUG - VTOL 
313 305: Dorie 38 1$ 00 AGAIN 
320. 095154 SO473? o0S7z6 “E Tsk = PC DISPv2 G0 DISPLAY CROSS “AIRS - VSVOL 
sel 008219 908707 3 1g 200 AGRIN 
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136% 05360 
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-SBTTL PROGRAM SUBROUTINES 
Petresisirereciictstistittrtriiitirirititiiititsittittiititeress 

sROUTINE SELECTS VSVO1 DISPLAY - SETS UP BUS ADRS AND INTENSITY_LEVEL 
AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ON EXIT IF THE | 
:VSVOL IS NOT SEEN AT THE ASSIGNED BUS ADDRESS 

5 RERRERRRLLALSRERERLARSSRELAL EAE LEAL ELAR LAAL ALAR AL ALLA A SAFE LES 

dtr cta: MOV VTVADR, RO :GET vSvOl BASE ADRS 
MOV gyTVcRe RI GET F TR ADRS 

1$: MOV cR)4 T UP REG ADRS PTRS 
ADD *BUMP REG ADRS 
CMP te ay :CHAR GEN REGS ALL SET UP? 
SNE 1$ :BR IF NOT 
MOV VTMADR, RO :GET BASE RORS oF {BIT MAP 
TST MSELCT :USING SECOND M 
BEQ 23 :BR IF NOT 
ADD #20,R0 :POINT TO 2ND BIT MAP ADRS'S 

23: MOV °0, ikl)+ SCONTINUE TO BIT MAP ADRS’S 
ADD :BUMP REG ADRS 
CMP SctEeR, R} ‘ALL SET UP? 
BNE 2s :BR IF NOT 
MOV 85$,Q8ERRVEC  :SET UP BUS TIMEOUT RETURN ADRS IF NO vSVOL 

- ST aVTVERG :IS CHARACTER GENERATOR THERE? 
TST aVTVCSR -15 SIT MAP THERE? 
MOV NTLUT, 80 i961 UP ORS & DATA OF INTENSITY LOOK-UP TASLE 

3$: MOV 0. avTVINT :SET UP TABLE 
ADD #401 .RO :ADVANCE ADRS 8 INTENSITY 
BIT #10080, RO :TRBLE £9 LORDED? 
BEO 33 
CLR DTYPE OT yPESO. cays VSVO1 
MOV #16. , INTENS :MAX 16. INTENSITIES 

ae of - :ZERO CARRY SAYS VSVO! THERE 
3: HOV BERRVEC,  JRERRVEC ais sRESTORE ER TRAP LOC TO PT TOS 

S$: CMP (SP)+, (SP)+ at STACK SINCE NO RTI 
3EC oe BRE 1. 0N EXIT SAYS NO VSVO1! 

Perttiiriiiitttiitiiiitiitiiiiitiiiiiitiittt ett 
sROUTINE SELECTS VTO1 DISPLAY = SETS UP BUS ADRS AND INTENSITY LEVEL - 
;THE CARRY BIT IS SET ON EXIT IF THE VTOL IS NOT SEEN AT THE 
:ASSIGNED BUS ADDRESS 

+ EREAEAREREREARERARERERRESERARLERERAR AA REREAEEA AREA EERE REEL EEEES 
dtr CTB: MOV VTADR, RO - $GET yTOL BASE ADRS 

MOV #VTCSR, RI :GET PTR ADRS 
1$: MOV RO, tRL}+ :SET fpr VT01 REG ADRS PTRS 

ADD ; BUMP REG ADRS 
CMP SaAreR, RI ‘ALL SET uP? 
BNE 1$ BR IF NOT 
MOV a3, DBERRVEC «SET UP FOR VTOL TIMEOUT 
MOV #14’ aVTCSR :SELECT STORE MODE 
MOY #32: , INTENS :MAX 32 INTENSITIES 
MOV 8-1 .OTYPE :DTYPE=-1 SAYS VTOl 
CLC - ZERO CARRY SAYS v0 THERE 

28: NOY BERRVECHE, ,DUERRVEL sRESTORE LOC 4 PTR TO PT TOS 
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02 
001374 
000207 

005737 
100017 
012777 

001174 
O01e42 

000002 
001246 

005434 
173626 
177777 

COSCO 

001001 
601320 
000002 

173472 

OOS464 
000020 
020000 

060000 

001254 

C0091 

000904 

OO1S4€ 

oo0co4 

173530 
173522 
173814 

173472 

173462 

03 
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3$: (SP)+,(SP)+ ;FIX STACK SINCE NO RETURN 

sre 2g RORY get SAYS’ NO YTO1 DISPLAY 

£ f RERARAAARARA SASH AARALE RA LAE LALA ERASE RALALAL ALLE SLA RA ALSL SAFE EES 

sROUTINE SELECTS AND sete if ae nore FOR AR11 JOYSTICK CALIBRATION 
;THE CARRY SET ON EXIT IF THE AR11 IS NOT SEEN 

AR Tetiteiitittisitittiittiiriiritiiiiitiiiititiiitttttiieeiieite! 
SEucTc: MOV ARADR, RO :GET AR11 BASE ADRS 

MOV #ARCSR, RI :GET PTR ADRS 
18: MOV RO, (Ri3+ :SET UP REG ADRS PTRS 

ADD #2°RO :BUMP REG ADRS 
CMP #TEMPO,R1 :ALL SET UP? 
BNE ty :BR IF NOT 
MOV #3$,QNERRVEC SET UP TIMEOUT RETURN ADRS IF ARLI NOT THERE 
CLR JARCSR :SEE IF THERE 
MOV #-1, JTYPE :JTYPE=-1 SAYS USE AR11 FOR JOYSTICK CAL 
CLC “CARRY ZERO SAYS ARI! IS THER 

2s: HOV BERRVEC#2, QHERRVEC sRESTORE LOC 4 TO PT TO 6 

38: SEC “CARRY SET SAYS THAT AR11 IS NOT ADRS ASSIGNED 
BR 2 G0 EXIT 

5 RRREASRAALE RAL EE RELA ELLA LE LE LE RELEASE RELA LALA LERE LAL RELA LELELFEE 
;ROUTINE STARTS NC11 AT SELECTED GAIN 

tri iittiiititittiaiite 
ACSTRT: MOV #1001,aNCCSR §;SET UP 64%64 MATRIX AND ADC ENABLE 

BIS GAIN, aNCCSR :SET UP GAIN 
815 #BITL,aNCCSR  ;SET GO BIT 
RTS PC : RETURN 

fy SERRALE REAR ELEL SEEK AL RALAAE LEA ERELAE RAKE LERERARALLERELALARALE 
;ROUTINE STOPS NC11 AND SAVES NC11 STATUS 

RR ERR RARE AR ERA RR ERE EEE RE EE EEE EE ELSE ERED BARRA EE EERE EERE ES 
NASTP: MOV QNCCSR.COMSAV ;SAVE THE INTERFACE ACTION 

BIC #3, aNCCSR ;DISABLE NPR'S 
CLR aNCCSR :ZERO ALL STATUS 
RTS PC : RETURN 

5p RRRREERARELAERAREERARELRAL LA LALA LELALALAAAAERALERAALALLLALLAREL 
;ROUTINE STOPS NC11, SAVES STATUS AND CLEARS MATRIX CORE AREA 

5s REAR REAR AREER ERE RE ARERR ARR R ER EE REAR R EERE RETR ARERR ERASER EER 
AeSTP1: JSR PC ,.NCSTP :G0 STOP NC11 AND SAVE STATUS 

MOV wCL2,QNCSFUN § ;ZERO Z REG COUNT 
: Hoy #MATRIX, RO ;GET SET TO ZERO CORE MATRIX AREA 

(RO}+ : LO 
CMP RO, sMATRIX+40000 “ALL DONE? 

1$ :BR IF MORE 
RTS Pc : RETURN 

fp RERRRERAEEA A ERAS RAEAALALARELAAAAAARARRERALAAERA LARA AARARAAARATTRA 

*ROUTINE WILL ERASE DISPLAY (VSVO1 OR VTO1) 
© LEHR ERLE EES EEE REE RE RRE LEER EE ERE RERERE EE REE ERR EESEREEERRRR 

ERASE: TST DTYPE sWHAT DISPLAY? 
BPL 2g . ;BR IF VSVOl 
MOV #16, 9VTCSA "ERASE DISPLAY 
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SOO ooE 001250 

001250 

001009 
173406 

001009 
002035 

173412 

173376 
173362 

173360 

000400 173346 
173342 

173340 
000409 173326 

173332 

174900 
174000 
173316 

~ 173314 

173262 

001246 
O01le46 
016000 

005756 012700 000100 

FOS 
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CLR TEMP SET uP VIO} ERASE WAIT LOOPS 
MOV #, TEMP] 700 LOOP 2 TIMES 

1$: DEC TEMP : COUNT 
BNE 1$ «TILL 9 
DEC TENPL * s2ND LOOP DONE? 
BNE } ; BR IF NOT 
R 4§ L DONE - RETURN 

2s: IS #1000, IVTVCSR ‘ERASE DISPLAY (CLR BIT MAP) 
38: STB aVvTVCSR LOOK R READY 

BPL 3$ WAIT FOR IT 
BIC #1000,aVTVCSR :TURN OFF ERASE DISPLA 

- NOV #2055, IVTVCRG sR CHAR BUFFER & DISABLE CURSOR 

 SHRAALSAESALLAA ALE AELALLLE LL LEEERELALL LE LA ERELELELELASEA EAE FLES 
;ROUTINE WILL LOAD BIT MAP (VSVO1) 
:RO CONTAINS BIT MAP ADRS AND Rl THF BIT MAP DATA 

EHHEHE HEHEHE HEHEHE BHHEESHHHE _JHSHEHHEH HEHE EEE EE 
dispy: Bic #400,aVTVCSR - ;STOP DISPLAY 

MOV RO. aVTVMAP ‘LOAD BIT MAP ADRS 
DCONT: BIC #400, aVTVCSR SAGAIN IF ENTERING HERE 
18: TSTB avTvesR : READY? 

BPL 1$ :WAIT THEN 
MOV R1,aVTVPX LOAD BIT MAP 
BIS #400, QVTVCSR : RESUME DISPLAY 
RTS ? RETURN 

5 RERAALAELE SLA LALHEAERARALALLL ELA RARELALLL ELAR ELEALRELEL ALF RRALLE 
;ROUTINE WILL DISPLAY A POINT (VTO1) 

a A I: eR 
dispy1: TSTB aVTCSR sDISPLAY READY? 

BPL DISPY WAIT FOR IT 
Bre #174000, RO 3RID GARBAGE 
BIC #174000; R1 RID GARBAGE 
MOV RO, aVTXDAC :SET UP X DAC 
MOV Rl? aVTYDAC :SET UP Y DAC 
RTS PC’ :EXIT 

(AHHH HHH ESSE HEHEHE 
;ROUTINE WILL DISPLAY X & Y CROSS HAIRS ON VSV0l 

F cocbellatialsh ettistthclonssarsssttittensiat eae tapaiaaied 
dtspy2: TST aVTVCRG :READY? 

BPL DISPY2 :WAIT IF NOT 
COMB =-s TEMPO ?X NEEDS TO SE INVERTED 
MOV TEMPO,QVTVCHP :LOAD X 8 Y CROSS HAIRS 
BIS sie00t, aVTVCRG ZENRELE THE CROSS HAIRS 

6 EEE EE EEE EEE HEHE 

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

ETT TTT TTT TETTTE TESTS EST ST STS ESTES ETETETTETOTECE TET TTS TTT TTT Ts 

(HINGE: MOV #100, RO :COUNT 64 ROWS 
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013701 

Ete 
010321 

3 

001002 
000137 
o0000e 

012737 
004737 

001340 

be8i8 

000001 
000100 

000377 

173102 

173074 

173020 
C30200 
000003 

001712 

000015 
006174 

REISER MACYI1 27(732) 21-SEP-76 15:32 PAGE 32 

173204 
173176 

001306 
001306 
001306 

001310 

Muy TABLEX RI : GET SELECTED ISOTOPE on 

Ngy #190, Be ee er REDRESEAY Arshes® WATENSITY LEVEL (100-0) 
1$: MOV R3, (R1)+ “LOAD CORE IMAGE 

DEC R sDONE ROW? 
BNE 1 ' ‘BR IF NOT 
DEC RO 7 DONE ROWS? 
BEQ 2g ; -BR IF SO 
SUB #1,R3 ‘LOWER NEXT CELL VALUE 
MOV #100, Re ‘RESET ROW LENGTH COUNTER 
BR 1$ “LOAD THIS ROW IMAGE 

2s: RTS PC RETURN FOR DISPLAY 

5p ERRRAR RARER EERE EERE RELEASE HERRERA EEE EERE 
;ROUTINE WILL DO A CONVERSION AT CHAN # IN ’ARCHAN’ 
;EXIT WITH CONVERSION VALUE IN R3 

BEEBE HEBHEHEBHG HEHEHE HEE HEHEHE HEHE 
ARCONV: TST JARBUF sCLR DONE FLAG 

MOV ARCHAN, JARCSR :LD CHAN & UNIPOLAR BITS 
BIS #1. JARCSR START A/D 

18: TSTB = BARCSR- :LOOK FOR DONE 
BPL 1$ :WAIT FOR IT 
MOV JARBUF , R3 GET VALUE 
SUB #500,R3 OFFSET VALUE 
BIT #177400, R3 :SEE IF OUT OF RANGE 
BMI 2g *BR IF TOO SMALL 
BNE 3$ :BR IF TO LARGE 

+ BR 4 :NORMAL EXIT 
23: CLR R23 ‘LIMIT TO 0 

BR GO EXIT 
3 MOV #377,R3 ‘LIMIT 10 377 
$ RTS PC EXIT 

5 fj RHRRRAERES LALA REA ELEL ELLE EER ERE E RARER EERE EL LREEA REE RELERERERAE 
;ROUTINE WILL DISPLAY A CHARACTER (VSVO1) 

iii ttitiLiiititiliLLitLitLLLLLLLLoiteiui 
BtHAR: TST JVTVCRG sREADY? 

:WAIT FOR IT BPL DCHAR : 
MOVB RS, JVTVCRG ;LOAD CHAR 
RTS PC ;EXIT 

5 REALRALREL ERE LEL EAA LEA AAA REL ELAR ALE RAT ELA RARA LARA LERELERERLAAE 
*KEYBOARD INTERRUPT SERVICE ROUTINE 
© = RESAALRLEKELAAEAKRS SAE SAAAARA LASALLE RALAARAERERERTARAL ALESHA RAEEE 

KBINT: ov a$TKB, KBUFF ;READ KEY BOARD _ 
#200, KBUFF :RID PARITY 

CMP #3, KBUFF 5 CNTRL Cr? 
BNE 1 :BR IF NOT 

: INP LISEN "ABORT WHATEVER & LOOK FOR NEXT COMMAND 

5, RREREAAERE RARER ER ER ELERRAERERARAA AER ARL ERA RAARERALARAARELAALARE 

:ROUTINE TYPES ‘CR’ AND 'LF’ OR CHAR IN TTYOUT 
© KLELAERRERELRLAEAEAARERARA LALA LARA AA ALARARATHALARALAAARAARAAARARE 

tYPCR: NOV - ridge TTVOUT ;SET UP FOR A ’CR’ 
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O1ee 32 

006430 

000012 001310 
172750 

001310 

177707 

177770 

005676 

o0CS09 
00005¢ 

001254 

006106 

000015 

000000 

000012 

000060 

001304 
000034 
006462 

172742 

001326 

001330 

006460 
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MOV. #12, TTYOUT ;SET_UP FOR LF 
TYPO: STB a$stPS : WAIT FOR hast CHARACTER 

BPL TYPO 
MOV TTYOUT, JSTPB _  #SEND IT OUT 
RTS PC 

5p RAR RRR RRR EERE EEA ERASE EEE EERE RAE EERE EERE ARAL EEE 
:GET IS A SUBROUTINE TO GET AN X,Y a aii FROM THE 
:CODED LEVEL MATRIX, DISPLAY IT OND EXIT 
Cee 9 mame ar are ence 

dit: Move ( sMOVE A BYTE OF X AND Y 
BIC aloe7bo Re *MASK ALL BUT X 
ASR Re "ABS VALUE IS 44x 

R2,RO ;ADD TO CORNER VALUE 
MOVB (RS)+,Re “MOV SAME BY TE MND POKE POINTER 
BIC #177770,Re :MASK ALL BUT 
ADD R2,R1 *YABS Y INC Is” 3 
ASL Re :$0 DO Y=Y#3 
ADD Re,R1 ADD TO CORNER VALUE 
ISR PC, DISPY1 :GO DISPLAY POINT 
RTS PC :RETURN TO MAIN 

5p RARER AAAA AE EE REA A EEE AERA EE EERE EE ELE A AEA A EERE EE EER EAE REEL EE 
;THIS SUBROUTINE IS CALLED WITH THE ADDRESS OF A 
:MESSAGE T2BLE FOLLOWING THE CALL. THE MESSAGE 
TABLE CONTAINS A LIST OF POINTERS TO PHRASES. 
;EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TABLE 
iI TERMINATED WITH A OQ. 

5 ERRAAAR ARR RE EERE EEE RE RRR REE REAR EERE EERE R EAE EAE ERE EES 

atti OV (SP) RS :GET RODRESS_ OF MESSAGE IN RS 
(SP) ;ADJUST RETU 

VTPL: aoe tk ga{S *LOOK FOR rer AS TERMINATOR 
BEQ VTWDON :BR IF MSG DONE 
MOV. (RS)+,R4 ‘ADDRESS OF PHRASE TO R 

VTWL: MOVB (R4)4.R3 *THIS IS LETTER TO BE BISPLAYED 
BMI VTPL -200 I$ THE TERMINATOR 
TST BTYBE : WHAT DISPLAY? 
BNE DVTO! -BR IF VTOl 
ISR PC, DCHAR GO DISPLAY CHAR VSVOl 
BR VTWL :GO ,LOOK AT NEXT CHAR 

DVTO1: CMP #15,R3 5CR? 
BNE 1$ :BR IF NOT 
MOV #0, BASX :RESET MARGIN 
BR VTWL :GO GET NEXT CHAR 

1S: CMP #12,R3 *LF? 
BNE VTEXCP :BR IF NOT 
SUB #60, BASY GO TO NEXT LINE 
BR VTWL GO GET NEXT CHAR 

VTEXCP: MOVB R3,KBDBUF ‘THERE ARE A FEW CHARACTERS 
MOV #34; TEMCHR ?THAT REQUIRE CONVERSION 
JSR PCE , BRAN “BEFORE DISPLAY. 

CH74 ;CHARCTER IS < 
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000004 006460 
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CH75 = 

> 

te t? 
BR VTNOSP ‘CHARACTER IS OK AS IS 

VTEXCT: .BYTE 74,75,72,76,77,0 

EVEN 
CH77: ADD #4, TEMCHR ; CONVERT OCTAL TO 42 
cH?G: ADD #7, TEMCHR ; CONVERT TO 4 

INC TEMCHR SCONVERT TO 3 
CH75: ADD #2, TEMCHR ‘CONVERT TO 36 
CH74: MOV TEMCHR. R3 ?R3 NOW CONTAINS PROPER VALUE 
VTNOSP: BIC #177700,R3 ‘CLEAR GARBAGE 

ASL R3 *MULTIPLY & BIT OCTAL BY 
ASL R3 ?TO FIND RELATIVE POSIT TON IN TABLE 
ADD sTABLE-4 R3 ‘THIS IS ABSOLUTE POSITION 
JSR xors :DRAW CHARACTER 
BR V Vv :AND CONSIDER NEXT 

VTWDON: RTS PC 
TEMCHR: 0 ;SPECIAL CHARS ARE BUILT HERE 

© LEER ELEL AAA AA KAA KALA RASA RESELL AAS SAHRA S HAA K ALK KE KLE REE EES 

i+HIS R ROUTINE COMPARES THE CHARACTER IN KBDBUF (BYTE) 
*AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+2. 
?IF A MATCH IS FOUND, CONTROL IS TRANSEERED TO ADDRESS 
“CONTAINED IN CALL +2+2N WHERE N IS “gt NUMBER OF 
:THE ENTRY IN THE MATCH TABLE THAT MATCHED. 
?IF NO MATCH IS FOUND. CONTOL IS TRANSFERED TO THE LOCATION FOLLOWING 
s THE LAST TRANSFER ADDRESS. 
A ZERO IS THE MATCH TABLE TERMINATOR. 

: THE N AND C BITS ARE CLEARED ON EXIT 
Reet tttitiiiiitttritietiittiittiiitt tii tttttitttttt 

Bhan: MOV a(SP). MACHER GET ADDRESS OF MATCH LIST 
BRANL: ADD #2, (SP) ‘ADJUST RETURN POINTER 

INC MACHER *MOVE MATCH POINTER 
STB aMACHER *A ZERO INDICATES END OF LIST 

CMPB_KBDBUF , MACHER 
BNE BRANL :NO MATCH. TRY AGAIN 
MOV a(SP), (SP) : PUT TRANSFER AODRESS ON STACK 

NOMACH: CLC s CLEAR CARRY BIT 
CLN AND N gore 
RTS PC :RETURN APPROPRIATELY 

MACHER: 0 

RRR H REAR EH ELAR AREA EEE RE REE E REE RHEE ER ER EERE REE AE EE EAR ER EE 
‘THIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS 
;THE ROUTINE IS GENERALIZED AND poi HAVE VARIOUS 
CONSTANTS SETUP BY THE CALLING PROGRAMS. 
;R3 POINTS TO THE MATRIX CODE WORDS 
rit iitiitiiittiitiititttttttttet titi ttt Tritt st 

TIXDIS: MOV SHFTK,SHFTCT :SET SHIFT COUNT FOR DECODER 
MOV ROWK, ROW SETUP THE NUMBER OF ROWS 
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tts, leg ptr 32 006670 006672 

aoe 
1659 S62 013701 001330 
1660 OQO5566 ied 
1661 006570 1030 
162 006572 004737 O0S676 
1663 006576 005337 O0b662 
1664 00660e 001901 
1665 006604 911302 
1666 006606 063700 001332 
1667 O066le 905337 006666 
1668 006616 001363 
1669 006620 013737 O05664 O06666 
1670 006626 063701 001332 
1671 O0663e 337 006672 
1672 006636 001403 
1673 906640 013700 001326 
1674 O06644 750 
1675 006646 063700 001332 
1676 006652 010037 001326 
1677 Q06656 000207 
1678 006660 000017 
1879 O0666e 000: 
1680 OO0S664 000 
1681 9006666 000000 
1682 006670 000006 
1683 72 
1684 
1685 
1686 
1687 
1688 
1689 006674 007105 
1690 006676 000 
1691 006700 005037 006726 
1692 006704 004737 006722 
1693 710 906724 
1694 O00671e 00710 
1695 906714 004737 OD&246 
1696 006720 O066 
1697 7 000207 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 

MOV COLK,COL 
a (R3)+ Re 

¥ BASK,RO 
MOV BASY,RI 

TIXL: ROR Re 
BCC TIXBNO 
JSR PC, DISPY1 

TIXBNO: DEC SHFT 
BNE TIXWOK 
MOV (R3),Re 

TIXWOK: ADD INCXY,RO 
DEC ROW 
BNE TIXL 
MOV ROWK, ROW 
ADD INCXY,R1 
DEC COL 
BEQ TIXDON 
NOV, BASX, ,RO 

TIXDON: ADD INCXY,RO 
MOV RO, BASX 
RTS PC’ 

SHFTK: 15S. 
SHFTCT: 0 
ROWK: S 
ROW: 0 
COLK: 6 
COL: 0 
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THE NUMBER OF C 

aa TE HR Pade BECHER, 
:R1_ NOW CONTAINS THE Y COORDINATE 
;CHECK CODE WORD FOR SIT 
IF CARRY BIT “a NO POINT TO DISPLAY 
GO DISPLAY POINT 
;COUNT INFO BITS IN WORD 
;CODE WORD OK IF NON ZERO RESULT 
;GET NEW CODE WORD ; 
; REFERENCE at POINT 
;DONT_GO PAST END OF ROW 
:NON ZERO OK 
:RESET 
;MOV Y_UP A ROW 
sWHEN COL=0 WE ARE DONE 

;RESET X TO LEFT HAND EDGE 

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

5p RRR EAA R EEK EE EKER EE ELAR EEE EERE EEE EEE E EEE EA EE EEE EERE EERE 
THIS ROUTINE CALLS *ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE 
:PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN 

5 EEKRA RARER EKER EEE EAR RE AEE EEE EERE EERE K EEE E AREA AR ERE EERE 
bf ANK: Ee 

AWRIT: 
OTTY: 

CLR DUMMYe 
JSR PC,ASCZSP 
DUMMY 1 
ADUMMY 
JSR PC, VTWRIT 
BLANK 
RTS PC 

5, REE RERE RHEE EERE A EERE EEE ER AERA EE RARE ALLER EEE ER ER EEE EERE EAR ERED 
s THIS ROUTINE ed A DOUBLE PRECISION OCTAL NUMBER IN CORE 
;TO AN ASCII DECIMAL NUMBER. 
THE CALL IS JSR PC,ASCIZ 
sWITH THE ADDRESS OF THE LOW ORDER OCTAL WORD IN 
;CALL+2 
10 THe 8 ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED 

: THE HIGH. ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING 
;THE LOW ORDER WOR 

: JSR P 

D. 
: THE peer ue SHOULD BE CALLED BY 

:T0 SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE 
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1712 sANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT 
1713 WILL ALWAYS BE 11 BYTES. 
714 So mage Sami opnam antec ek ree oem ge eRe 

Ste 724 900000 Aime: 
1716 726 000000 DUMMY2: 
1717 0068730 00000 ZESUP: 0 ZERO SUPPRESS FLAG 
1718 0067 gC 37 906730 ASCZSP: INC ZESUP SET FLAG 
171 ? 17601 O00 MOV 9(SP).RI :GET LOW ORDER ADDRESS 
1720 bobrte 716 o0000e2 ADD #2, (SP) ‘ADJUST POINTER 
1721 121 MOV (RL)+,R3 *GET LOW ORDER 
1722 006750 011102 MOV (R1),Re :GET HIGH ORDER 
1723 006752 912737 o0001e 007070 MOV #10. /DIVCNT ?10 POSSIBLE DIGITS 
1724 006760 O1270S5 007072 MOV #ASCRES, RS “ADDRESS OF DIGITS 
1725 b06764 112725 000200 MOVB #200, (RS)+ *CHGEN TERMINATOR 
1726 O06 012704 of%Mle ASCLP: MOV #10..R4 :DIVISOR 
1727 006774 O10S46 MOV 85,-(SP) :SAVE RS DURING DIVISION 
1728 006776 004737 207120 JSR PC: DIVIDE sDIVIDE BY 10 
1729 007002 012605 MOV (SP)+.R5 *RESTORE RS 
1730 007004 O6e2702 020060 ADD. #60, Re :MAKE IT ASCII 
1731 097010 110225 MOVB Re: (RS)+ *PUT IT IN THE ASCII STRING 
1 007012 010103 MOV R1,R3 
1733 007014 010002 MOV Ro Re ;PUT ANSWER IN DIVIDEND SLOT 
1734 007016 005337 007070 DEC DIVCNT 
1735 007022 0013€2 BNE ASCLP 
1736 :NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER 
1737 007024 005737 006730 TST ZESUP ‘sur RESS ZEROES? 
1738 007030 091410 BEQ MOVALL NO MOVE ALL 
17339 007032 005037 906730 CLR ZESUP INIT THE SWITCH 
1740 907036 124527 000060 SKZE:  CMPB -(RS), #60 :LOOK FOR ZEROES 
1741 007042 001775 BEQ SKZE :AND PASS BY THEM 
1742 007044 105725 TSTB (RS)+ : BACK-UP 
1743 007046 100001 BPL MOVALL "AT LEAST ONE ZERO 
1744 007050 o05205 INC RS ‘POINT TO FIRST NUMBER 
1745 007052 017600 oo0000 MOVALL: MOV a(SP),RO “ADDRESS OF RESULTS 
1746 007056 O6e716 o00002 ADD #2, (SP) ADJUST RETURN 
1747 007062 114520 MOVAL: HOVE see)» (RO)+ 
1748 097064 100376 BPL M ;200 BYTE IS TERMINATOR 
1749 007066 000207 : RTS pee 
1750 007070 oo0000 '  -DIVCNT: O 
1751 007072 007105 ASCRES: .=.411. 
1752 007105 907120 ADUMMY: i=.411. 
1753 "EVEN 

1755 : © SKSKS LHASA LAA HELAAALLE KARE REA HHA SLAALA LE RAAARERERESRAERAEAESS 

1756 THIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER 
1757 * FOUND IN, Re (HT) AND | R3 (LO) ae, THE POSITIVE NUMBER IN 
1758 “RY. THE A RIS PL aceED IN (HI) AND RI (LO). 
1759 : THE ROUTENE LEFT JUSTIFIES DivISGR KEEPING Track OF SHIFTS 
1760 :SO THAT FIRST BIT IS IN BIT 14 OF R4¥. THE SHIFT COUNT IS THEN 
1761 "ADDED TO 16. AND THE DIVISION IS STARTED BY COMPARING THE 
1762 *DIVISOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND. 
1763 : IF COMPARISON SHOWS | DIVISOR SMALLER A SUBTRACTION IS DONE 
1764 iBET HEEN DIVSOR ORDER ie: BND THE ANSWER IS INCREMENTED. 
1765 GUARDLESS OF ROMPH ISON RESULT, BOTH THE ANSWER AND 
1766 - THE DIVIDEND ARE MULTIPLIED BY 
1767 ;THIS SEQUENCE IS PERFORNED THE RUNBER OF TIMES INDICATED BY 
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0 
013700 

012600 
000207 

005000 

oos20e 

007206 
000020 

007206 

001246 
007436 

007426 

007336 

007300 

007337 
007300 

001246 

; SHIFTCOUNT. 
:RER3 7 R4=RORI 
ss KEKKRE REAR LK A KE HKALE ELLE AAA E AHL HLH AK HE RH KL KE LE AKA LA RS RERKKKSFSES 

OIVIDE: CLR RS sINIT SHIFT COUNT 
CLR R 
CLR Ri ;ZERO THE ANSWER 

DIvJusS: INC RS ‘THIS IS THE SHIFT COUNT 
ASL RY :DIVSOR X 2 
BPL DIVJuS -GO UNTIL BIT 1S SETS 
ROR RY *MOV IT BACK ONE 
MOV RS, RMJUST :SAVE SIFT COUNT FOR REMAN. JUST 
ADD #16. ,R5 ;SIMULATE 16 BIT SHIFT 

DIVLOO: BSL Ri “ANSWER X 2 

CMP Re RY sCOMPARE DIVISOR AND DIVIDEND 
BNI NOSUS IF DIVSOR LARGER NO SUBTRCTION 

INC RI’ ;NOTE SUBTRACTION IN ANSWER 
NOSUB: ASL R3 *MAKE DIVIDEND LARGER 

ROL R? :BY 2 
¢ :DO0 ALL THIS SHIFCNT TIMES DEC RS 

ae DIVLOO 

RLJL: ROR Re ;NOW RIGHT JUSTIFY THE REMAINDER 
DEC RMJUST 
BNE RLJL 
RTS PC 

RMJUST: 0 

fy RRRRARE EERE REE LAE E RAE E LALLA ARE KERR LAL ALARA REA REE K ALLELE REEELE 
: THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES 
ss SEEKER A AAA HLE HL HAKEE LEA LKRE LAE SELLE SERA AS KRA HELA KKE RHEE SKE SSE SSE 

XYAVE: MOV RO, -(SP) ;SAVE RO 
MOV TEMPO, RO :GET X BY 
MOV XYBUFP. Re :GET CURRENT BUFFER POINTER 
MOV RO, (Re3+ >SAVE NEW X-Y VALUE 
CHP Re, aXYBUFE sEND OF BUFFER? 

MOV #XYBUF , R2 -YES, GO BACK TC BEGINING OF SUFFER 
1S: MOV R2, XYBUFP :SAVE NEW BUFFER POINTER 

MOV #XYBUF , R2 “CALC AVE xX 
JSR PC, 10S 
MOVB  RO.-(SP) ;SAVE IT 
MOV &XYBUF+1,Re -CALC AVE Y 
JSR PC, 10S -GO DO IT 
SWAB =sRO GET X-Y_IN RO 
BISB (SP)+,RO :GET SAVED X 
MOV RO, TEMPO “PUT IN TEMPO 
MOV (SP)+,RO *RESTORE RO 
RTS PC “EXIT WITH AVE X-Y IN TEMPO 

10$: CLR RO ZERO SUM 
11$: CLR RS -DO A MOVB TO A REG (UNSIGNED) 

BISB = (R2)+,R5 
ADD R5,RO° ;ADD IT IN 
INC R2 ‘SKIP OTHER VALUE 
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007436 
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aad 

007436 
007336 

007436 

177400 

CMP R2, #XYBUFE sEND OF BUFFER? 
BLO 11$ 
ASL RO i NIVIDE BY 32. 
ASL RO 
ast RO 
SWAB =6=sRO 
8c #177400, RO CLR HI BYTE 
RTS PC 

XYBUF : 

Q
O
O
V
O
O
G
O
 
O
O
 
O
O
O
 

GO
OH
KO
 
O
H
H
 
O
O
K
 
O
O
K
V
O
O
K
O
O
O
0
0
0
0
0
 

XYBUFE=. 
XYBUFP: XYBUF 

© LLLKKLEKA RHA KKA LAKES EKA SEF RSLS ERASERS LEAR KEK A RELEASE KERKERZE 

‘BTTL TTY INPUT ROUTINE 

ee a ce ee 
NABL LSB 

5p RRR REA A RARER EEK R EAE ERK ER ER ERE EERE EERE EERE RARE EEE 
; SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
‘ROUTINE IS ENTERED FROM THE .TRAP HANDLER WILL 
*SERVICE THE TEST FOR CHANGE IN SOFTWARE aft ch REGISTER TRAP CALL 

: xWHEN OPERATING IN TTY FLAG MODE. 
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.
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ae
 

Me 

TTY INPUT ROUTINE 

022737 

104400 

COSebE 

000176 001140 

171470 

171464 
177600 
000007 

001134 

171402 
177600 

co0025 

010305 
000006 

000015 

000004 

000002 
? 

BO1136 

000100 

010512 
000060 

000067 

000060 
000002 

000002 

000001 

171326 

000091 

171304 

MACY11 27(732) 

SCKSWR: CMP 

SGTSWR: 

19$: & 

7$: TSTB 

9S: CMP 

20S: 

10S: 

17S: 
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#SWREG, SWR 

ne 
15$ 
J$TKB, -(SP) 
#10177, (SP) 
#7, (SP3+ 
1s$ 
SAUTOB, #1 
15$ 

, SCNTLG 
* SMSWR 
SWREG, -(SP) 

aS$TKB, -(SP) 
#10177, (SP) 

(SP), #25 
10 
$CNTLU 

6. SP 
19$ 

), #15 

P) 

SP) , aSWR 

Pp 
$ 
S 
$ 

O
-
~
—
-
-
A
T
M
 

15 
#100, a$TKS 

PC, STYPEC 
(SP), #60 
18$ 
(SP), #67 
18$ 
#60 (SP)+ 
(SP) 

tite THE SOFT-SWR SELECTED? 
3 BRANCH F NO 

THERE? 
a NO, DON’T WAIT AROUND 
ii SAVE THE CHAR 
:STRIP-OFF THE ASCII 
IS IT A CONTROL G? 
HS RETURN TO USER 
"ARE WE RUNNING IN AUTO-MODE? 

::BRANCH IF YES 

3 ;ECHO THE CONTROL-G (fG) 
; TYPE CURRENT ST TT 
SAVE 8 SWREG FOR TYPEOU 
;GO_ TYPE--OCTAL ASCTI CALL DIGITS) 

:;PROMPT FOR NEW SWR 
HGLERR og 

; THE NEW SWR 
CHAR THERE? ; 
tr NOT TRY AGAIN 

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

ii JS IT A CONTROL-U? 
“BRANCH IF NOT 

7:YES, ECHO CONTROL-U (tU) 
:: IGNORE PREVIOUS INPUT 
*:LET’S TRY IT AGAIN 

3:IS IT A <CR>? 
gS BRONCH IF_NO 

s YES is MY THE FIRST CHAR? 
::BRANCH IF YES 
i cave Nene SWR 
>:CLEAR UP STK 
*sECHO <CR> AND < 
+ :RE-ENABLE TTY Kap INTERRUPTS? 
;;BRANCH IF NOT 
RETURN = TTY KBD INTERRUPTS 

3 3ECHO CHAR 
;CHAR < 0? 

3 ; BRANCH Na YES 
;CHAR > 

; BRANCH {F YES 
:STRIP-OFF ASCII 

31S THIS THE FIRST CHAR 
::BRANCH IF YES 
;{NO, SHIFT PRESENT 
3} "CHAR OVER TO MAKE 

ROOM FOR NEW ONE. 
:iKEEP COUNT OF CHAR 
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1936 O07 ro 9S8616 17777 Bis -2(SP), (SP) ;:SET IN NEW CHAR 
193° Gorrie O007o BR 7§ t:GET THE NEXT ONE 
1958 O877]4 104409 001160 188: TYPE Sue SI TYPE 2<CR><LFD 
1939 O5°720 S073 BR 50s SIMULATE CONTROL-U 

.DS@BL LSB 

w
 

1340 
sous 
$63 3 SPPSPSSSSSSSSSFLSSSSSLHESSSESSESSLSSFESSSSSSSSSSSESSSSSLSESSSSESSSSE4SSSE 

i :#THIS ROUTINE WILL INPUT & SINGLE CHARACTER FROM THE TTY 
iss 7 CALL: ; 
1346 1% ROCHR ss INPUT A SINGLE CHARACTER FROM THE TTy 
i347 :* RETURN HERE ::CH@RACTER IS ON THE STACK 
i$49 te ::WITH PARITY BIT STRIPPED oFF 
+333 : 
[$5] oorrs2 oO11646 SROCHR: MOV (SP). -(SP) 3:PUSH DOWN THE PC 
132 So772s O1s6s& 000004 00002 Moy 4 SPS, 205°) TiSAVE THE PS i. 
i953 507732 0S??? iflede 18: TSTS 39s OS TKS i ;WAIT FOR 
1954 07736 1953" SPL 1$ 220 CHARACTER 
1955 D07740 L1??s6 171202 oooT4 MOVE SSTKB,Y(SP)—— E:RERO THE TTy : 
TS5— OO774E «B4e7GE «4177600 Sod0ts rc atc !o7> 4S) ::GET RID OF JUNK IF ANY 
1957 D07755 7 900004 o00d2 CMe 4(5P), 923 2:15 IT A_CONTROL-5? 
133 O07762 95101 SNE 3g : :BRANCH off NO 
1353 (307764 106777 171154 23: TStg  dSTKS ::WAIT FOR A CHARACTER 
1960 07770 105375 RPL 2g ::LOOP UNTIL ITS THERE 
1961 D07772 LI?P4E 171150 MOVE = SSTKB,-( SP) GET CHARACTER 
1982 097776 O4e718 177600 SIC atcl?>, (SP) 2:MAKE IT 7-BIT ASCII 
13963 19002 Sese27 Go092! SMe (SP)+, bel ::1S IT A CONTROL-0? 
is643 515006 901366 SNE 25 ::]F NOT DISCARD IT 
1965 615010 900750 : BR 18 :: YES. RESUME 
1S66 019012 Se pooso4 of0140 3$ CMP 4(SP), #140 :: 1S tT UPPER CASE? 
196? 9610085 O02407 BLT 4§ BRANCH IF YES 
1968 10052 626627 of0004 000175 CMP 4(SP), e175 2:15 IT A SPECTAL CHAR? 
1968 619030 6939053 BGT ” wes ::BRANCH IF YES 
1975 910032 O4276 cooo4 ooDo4 SI¢ #40, 4(SP) ::MAKE IT UPPER CASE 
1671 619049 dodode 4S: RTT :G0 BACK TO USER 
137 c : s LERERASLERLELFE LAA FRE LALA FSH LFARFLARELELLFLRAALLLAAREARATAFFALAIAE 

1873 j#THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
aot .# $ 

1975 :* ROLIN ss INPUT A STRING FROM THE TTY 7 
1976 % RETURN HERE >:ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
1377 + : TERMINATOR WILL BE A BYTE OF ALL O'S 

i878 O10042 o10346 SRDLIN: MOV R3,-(SP) :;SAVE R3 . 
| 7860 510044 9Ss05046 CLR -(§P) ::CLEAR THE RUBOUT KEY 
| 1981 010046 012703 o10276 13: MOV a$TTYIN,R3 ::GET ADDRESS 

1982 910052 022703 010305 2: CMP BSTTYIN+7,R3  ::BUFFER FULL? 
1963 O10056 i146 BL9S «4S ::BR IF YES 
1964 619069 [04406 ROCHR .. G0 READ ONE CHARACTER FROM THE TTy 

| $886 O10062 112613 MOVE  (SP)+,(R3) - GET CHARACTER 
| [S86 Of0064 122713 000177 10$: CMPB #177, tR3) ::1§ IT A RUBOUT 
| [887 919970 O01022 BNE S$ ::BR IF NO 
| [$82 16072 o0571 TST (SP) :1S THIS THE FIRST RUBOUT? 
| 1985 019074 Sd10 BNE 63 ::BR IF NO 

2560 616076 112727 000134 oO10274 MOVB = &*\,, 98 :: TYPE A BACK SLASH 
| 199: 610304 104480 610274 TYPE —_ 98 

} 
L 
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1992 O10110 O12716 177777 MOV 8-1, (SP) :;SET THE RUSOUT KEY 

1333 piette 333333 010276 - = oes R3 aSTTYIN rae chery 
1332 Rates SRSEE ‘OO iaanee Gee 
1996 919124 111337 010274 MOVg = (R3), 98 : SETUP TO TYPEOUT THE DELETED cHas. 
1997 b13120 pou40o O10er4 TYPE Sky 6 TYP 
1988 910134 dd0746 9R 2g a, READ ANOTHER CHAR. 
1999 910136 905716 S$: TST (SP) :;RUBOUT KEY SET? 
2000 010140 001406 SEQ 73 IF NO 
2001 10142 112737 000134 010274 MOVE 8° \, 9 : Type A BACK SLASH 
2002 O10150 104400 O10274 TYPE = , 98 
2003 010154 305016 s CLR SP) CLEAR T THE RUSOUT KEY 
2004 O1015s 122713 oco0es 7S: CMPB sg, (RD) i325 CHARACTER A CTRL u? 
2005 O1dise 001003 SNE 9§ :BR IF NO 
2006 10164 104400 01930 TYPE SCNTLU : TYPE A CONTROL “U" 
2007 O10170 000726 38 ig 360 START OVER 
2008 O10172 22713 o000e2 33: CMPB) sw 22, (RB? >: 1S CHARACTER A “tR™? 
2003 910176 O0i011 SNE 33 >: BRANCH IF NO 
2010 015209 105013 CLRe ss (RD s3CLEBR THE CHARACTER 
2011 910202 104400 001181 TYPE  ,$CRLF ::TYPE A “CR” 8” 
2012 O1f206 104409 010276 TYPE STTYIN +3 TYPE THE INPUT SEATING 
2013 O10ele 000717 ze et ;G0 PICKUP ANOTHER CHACTER 
2014 O10214 104400 o01160 43: TYPE SQUES :TYPE A ’?° 
2015 910220 Od00712 35 ig SICLEAR THE SUFFER AND LOOP 
2018 15222 111337 c10e74 38: MOVB = (R398 ::ECHO THE CHARACTER 
2017 Oide26 104400 61087 TYPE S$ 
2518 010232 122723 000015 CMPB 15, (RBD4 +s CHECK FOR RETURN 
2019 O1923€ O0130¢ BNE 2g $3 OP IF NOT RETURN 
20290 019840 195083 177777 CLAS = L( RB) s3ELE £AR RETURN (THE 15) 
2021 O10844 104400 Oo1162 TYPE =—_ , SLF TYPE A LINE FEED 
2022 O102s0 SOs726 TST SB )+ : CLEAN RUBOUT KEY FROM THE STACK 
20e3 010252 012603 MOY (SP)+,R3 *RESTORE R23 
2004 910254 O11646 MOV (SP) =(5P) : ADJUST THE STACK AND PUT ADDRESS OF THE 
2025 01025 O166s& 000004 900002 MOY usps aise) : FIRST ASCII CHARACTER ON IT 
2025 910264 Ole76& O10e76 O00004 MOV esTTYiN, 4(S°) 
2027 019272 oo0002 me RTI :RETU 
2028 010274 06 98: .BYTE 0 HSTOReGE. FOR ASCII CHAR. TO TYPE 
2029 O1C275 fatale “BYTE 0 TERMINATOR 
2030 O1027& oco007 TTYIN: .BLKB 7? i RESERVE ? pvtes FOR TTY INPUT 
2031 910305 136 906525 O00012 SCNTLU: :ASCIZ /tu/<1S><l2 :: CONTR 
2032 S19312 04353& O05015 096 $CNTLG: .ASCIZ 7#6/<15>«12 _HSONTROL we 
2033 910317 O15 O8S1412 OS1127 SMSWR: .ASCIZ <15><12>/SwWR = 
2024 910324 936440 9O00040 
2035 019330 O20049 O42S16 O20127 SMNEW: .ASCIZ / NEW = 
2036 910236 920075 600 
2037 010242 EVEN 
2022 ES SEREPEEES SPL EES ARELELPSPESEHEBRSREELEREDS LEP SESH EEER ESL AHHH 
2033 'aBTTL TYPE ROUTINE 
(455,58) 

2041 5 FERAERAAESELALAALALAFLERAELALATLALSSAAAALAREAARLAALARARARA TATTLE 

2542 : SROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
2543 S#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
2044 !#NCTEd: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
2045 ; #NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
Bo4e *NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
2047 i 
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2048 
2548 
2050 

3053 
2054 
£055 
ese 910342 105737 
O57 O14 1 

2058 010350 000 
2053 010352 50040 
2060 010354 510046 
2061 010356 0176C) 
2062 O1O32 112046 
2063 010364 001005 
2064 010365 005726 
2065 910370 012600 
5066 Ol0s72 Obe716 
2067 910376 900002 
2068 010400 122716 
2068 O10404 001430 
2070 010406 122716 
2071 d1O4ie O01D06 
2072 O104:4 905726 
2073 SiD4i6 104400 
2074 O10420 01161 
2075 OiD422 105037 
2076 O10426 000755 
2077 010430 004737 
2078 O10434 123726 
2578 910440 00135 
2080 C102 013746 
S085 OLOHHE 105366 
2083 Oid4s2 002770 
2084 C10454 004737 
2085 O10460 105237 
2086 O10464 000770 
2087 
2088 
2089 
2090 O1O4bE 112716 
209i 10472 004737 

2082 910476 132737 
2063 O10504 001372 
2094 910506 005726 
2095 010510 00764 
209% 010512 105777 
2087 010516 100375 
2098 010520 116677 
2089 Q10526 122766 
2190 910534 001003 
210] 910536 105037 
2102 10542 G00406 
2103 O10544 12ze766 

0011s7 

000002 

oog002 
000011 
000200 

010556 

010Sle 
00115é 

001154 

cco0oo! 

010512 
010556 

000040 
0105le 
000007 

170432 

a00015 
010556 

000012 

GAMMA 11 EXERCISER 
UTINE 

010556 

170424 
bonode 

o000Ce 

MACYL1 27(732) 

; OR 

o
w
 

w
w
 

8$: 
98: 

STYPEC: 

1$: 

TYPE 
MESADR 

04 
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s2CALL: 
#1) USING A TRAF INSTRUCTION 
3% TYPE . MESAOR 

STPFLG 
1$ 

3$ 
RO,-(SP) 
aetSP) RO 
(RO)+,-(SP) 
=i 
(SP)+ 
(SP)+,R0 
#2, (SP) 

#HT, (SP) 
ib} 
a@CRLF, (SP) 
zs 
(SP)+ 

rene 
$ 

PC STYPEC 
SFILLC, (SP)+ 
2s 
$NULL, - (SP). 

1(SP) 
6$ 
PC, STYPEC 
$CHARCNT 
7§ 

PROCESSOR 

#’ , (SP) 
Pc, $TYPEC 
87, SCHARCNT 
3 
(SP)+ 
23 
aSTPS 
STYPEC 
2(SP). a$TPB 
uch, 2(SP) 

SCHARCNT 
STYPEX 
aLF,2(SP) 

;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

3:15 THERE A TERMINAL? 
3;BR IF YES 
aie IF NO TERMINAL 

:: SAVE RO 
::;GET ADDRESS OF ASCIZ STRING - 
;;PUSH CHARACTER TO BE TYPED ONTO STACK 
:BR IF IT ISN’T THE TERMINATOR 
:3;IF TERMINATOR POP IT OFF THE STACK 
;;RESTORE RO 
ADJUST RETURN PC 

RETURN > ;RETU 
;;BRANCH IF <HT> 

;;BRANCH IF NOT <CRLF> 

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

;;CLEAR CHARACTER COUNT 
;;GET_NEXT_CHARACTER 
3:60 TYPE THIS CHARACTER 
3318S IT TIME FOR FILLER CHARS.” 
:;IF_NO GO GET NEXT CHAR. 
:;GET # OF FILLER CHARS. NEEDED 
; ;AND CHAR 3;AND THE NULL , 
;;DO0ES A NULL NEED TO BE TYPED? 
:;BR IF NO--GO POP THE JLL OFF OF STACK 
3:;GO0 TYPE A NULL 
by por COUNT AS A COUNT 
ee 
gs 

;;REPLACE TAB WITH SPACE 
3; TYPE A SPACE 
;;BRANCH IF NOT AT 
3; TAB STOP 
;;POP SPACE OFF STACK 
;;GET_NEXT CHARACTER 
;;WAIT UNTIL PRINTER IS READY 

:;LOAD CHAR TO BE TYPED INTO DATA REG. 
t: TS CHARACTER A CARRIAGE RETURN? 
::BRANCH IF NO 
$s YES--CLEAR CHARACTER COUNT 

::IS CHARACTER A LINE FEED? 
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DZNCB.P11 TYPE ROUTINE 

Side Qiosey josaes et apres s3BRANCH IF YES. 

3 ae grrapon; oro p. + ORNATE BONY ote Race 

3 REBEL EEPSELEL ESR EERHELE SELAH EASE LAR SEDLE RELL ESZESFERE ES HHH ES SH GSSS 

*SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

5p SERRE RRER RR ERER EAH E REEL EE EERE EEE EEE AEE EE EEE EES SEER EERE S EES 
;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT 
;#OCTAL (ASCII) NUMBER AND TYPE IT. 
;*$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
"wv $ 

ru
ru

ru
ru

ro
ru

ru
ro

ru
ro

ru
ru

ro
ro

ru
ru

ru
ru

ru
ru

re
ru

ru
ru

re
ru

ru
re

ru
ru

ro
ro

ro
re
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E
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W
W
W
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U
I
G
I
I
G
I
G
I
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T
U
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U
T
U
F
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U
M
O
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r
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f
U
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=
t
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e
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o
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S
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RR
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B
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N
E
U
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Ch
oo
 

~3
0r

Ul
 

Ee 
i
t
u
s
-
t
o
 

Di
 

ea
t 

:% MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
: TYPOS ;;CALL_ FOR TYPEOUT 
: -BYTE N ;;N=l1 TO & FOR NUMBER OF DIGITS TO TYPE 
: .BYTE MM s3;M=1 OR O 

;#STYPOS OR STYPOC 

9 

; *CALL: 
MOV 
TYPON 

NUM, -(SP) 

;;1=TYPE LEADING ZEROS 
;;QO=SUPPRESS LEADING ZEROS 

;;NUMBER TO BE TYPED 
;;CALL FOR TYPEOUT 

. 

J) pam tea HERE FOR TYPEOUT OF A 16 BIT NUMBER 

: MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
t* TYPOC ::CALL FOR TYPEOUT 

010562 017646 909000 $TYPOS: MOV a(SP),-(SP) ::PICKUP THE MODE 
O10S5€6 116637 000001 o11005 MOVB  1(5P).$0FI ::LOAD ZERO FILL SWITCH 
pins7s 412637 911907 MOVE  (SP)+ SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
10600 16 000 ADD #2, (SP) ::ADJUST RETURN ADDRESS 

10604 000406 BR STYPON : 
O19806 112737 009001 11005 STYPOC: MOVB #1,$OFILL 33SET THE ZERO FILL SITCH 
010614 112737 OO0006 911907 MOVE #6, SOMODE+1 23SET FOR SIX(6) DIGITS 

42 O10622 112737 O00095 011004 STYPON: MOVB #5, S$OCNT +;SET THE ITERATION COUNT 
2143 910630 O10346 MOV R3,-(SP) >:SAVE R3 
2144 019632 O10446 MOV RY: -(5P) >:SAVE RY 
2145 010634 O10S46 MOV RS.-(SP) ::SAVE RS 
2146 010636 113704 011007 MOVB $OMODE+1,R4 ::GET THE NUMBER OF DIGITS TO TYPE 
2147 010642 404 NEG RY 
2i48 910644 062704 o00006 ADD #86, R4 ;;SUBTRACT IT FOR MAX. ALLOWED 
2149 O10650 110437 011006 MOVB = R4’ SOMODE ::SAVE IT FOR USE 
2150 O10654 113704 011005 MOVB $OFILL.RY >:GET THE ZERO FILL SWITCH 
2151 O10660 O16605 oondle MOV 12(SP).RS ;;PICKUP THE INPUT NUMBER 
2152 010664 005003 CLR R3 *:CLEAR THE OUTPUT WORD 
2153 O10666 006105 1$: ROL RS ;sROTATE MSB INTO “C™ 
2154 010670 oO00404 2 33 ::G0 DO MSB 
2155 019672 006105 23: ROL RS >:FORM THIS DIGIT 
2156 010874 O06105 ROL RS 
2157 010676 006105 ROL RS 
2158 010700 610503 MOV RS5,R3 
2159 010702 o06103 38: ROL R3 ;;GET LSB OF THIS DIGIT 
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2160 O1 105337 011006 DECB © SOMODE TYPE THIS DIGIT? 
1$1 1 210 09016 ss PL 7$ He IF _NO 
l 1971 177770 1¢ #177770,R3 T RID OF JUNK 
163 010716 Oo1002 BNE 4§ TEST FOR 0 

2164 910720 005704 TST RY i depparee THIS 0? 
2165 b107ee 091403 BEQ S$ BR IF YES 7 
2166 910724 pos204 4§; INC Be : DON” T SUPPRESS ANYMORE 0’S 
216? 910726 OS2703 900060 BIS #'0,R3 *:MAKE THIS DIGIT ASCII 
2168 O10732 OS2703 oo0040 S$: BIS #’ °R3 ::MAKE ASCII IF NOT ALREADY 
21639 910736 110337 011002 MOVE RB, 8S >:SAVE FOR TYPING 
2170 910742 104400 911002 TYPE 8 :G0 TYPE THIS DIGIT 
eich 010746 105337 011904 7$: DECB 43s SOCNT : COUNT By 
2172 O10 903347 8cT 2g ;38R IF MORE TO DO 
2173 010754 o02402 BLT 6 :BR IF DONE 
2174 910756 905204 INC RY t INSURE LAST biGIT ISN’T A BLANK 
2175° 010760 900744 BR 2g ::G0 DO THE LAST DIGIT 
2176 O19762 012605 $$: MOV (SP)+,R5 : :RESTORE RS” 
2177 910764 612604 MOV (5P)+;R4 ; |RESTORE RY 
2178 010766 012603 MOV (5P)+'R3 :RESTORE R3 
2179 019770 O18666 ooto02 oco0004 MOV 2(SP);4(SP) tt CET THE STACK FOR RETURNING 
2180 010776 O12616 MOV (SP)+° (SP) 
2181 011006 9dd002 RTI RETURN 
2182 011002 500 QS: .BYTE 0 : STORAGE FOR ASCII DIGIT 
2183 9011903 920 "BYTE QO : TERMINATOR FOR TYPE ROUTINE 
e184 011004 990 SOCNT: BYTE OG ssQCTAL DIGIT COUNTER 
18S 911005 500 SOFILL: :BYTE 0 :2ERO FILL SWITCH 

2186 911908 oooco0 SOMODE: .WORD 0 : NUMBER OF DIGITS TO TYPE 
2187 © 9b gb 6S ab 96096 9596905009838 9 a 

gigs ‘ABTTL READ AN OCTAL NUMBER 720M THE TTY 

2190 5 REARARLLA HALA ERA LAALEL LEELA LE LER ERLLA RELL LE RKLELERELERRLE EA ERLE 

2191  STHIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
2192 :#CHANGE IT TO BINAR 
2193 #THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL 
2194 :¥OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A?" WILL BE TYPED 
2195 :#FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST 
2196 Noa. BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 

4 

2198 ti RDOCT ;READ AN OCTAL NUMBER 
2199 % RETURN HERE tow ORDER BITS ARE ON TOP OF THE STACK 
ge00 i ::HIGH ORDER BITS ARE IN $HIOCT 

2202 O11010 O11E46 SROOCT: MOV (SP), -(SP) ; ;PROVIDE SPACE FOR THE ~ 
2203 011012 016666 co0004 ooD002 MOV 4(SPS 2(SP) : INPUT NUMBER 
2204 011020 o10046 MOV RO, -(5P) ::FUSH RO ON STACK 
2205 611022 010146 MOV R1’-(SP) ;;PUSH Rl ON STACK 
2206 911024 010246 MOV R2’-(SP) :PUSH Re ON STACK 
2207 011026 104407 13: RDLIN ::READ AN ASCIZ LINE 
e208 011030 O12600 MOV (SP)+,RO ;3GET ADDRESS a 1ST CHARACTER 
2209 011032 010037 011136 MOV RO, SS ‘PIAND SAVE IT 
2210 011036 O05001 CLR Ri’ - CLEAR DATA WORD 
2211 011040 opso02 CLR Fe 
2212 GllO4¥2 112046 23: MOVB  (RO)+,-(SP) ; PICKUP, THIS CHARACTER 
2213 011044 001420 BEQ 3 IF ZERO GET OUT 
2214 O11046 122716 900060 CMPB 3 s«aw#10, (SP) . MAKE SURE THIS CHARACTER 
2215 0110S2 oo3026 BGT 4g IS AN OCTAL DIGIT 
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1-DZNC8-¢ GAMMA 

122716 

010046 

000087 

001160 

009002 

011172 

1 EXERCISER 
READ AN OCTAL NUMBER FR 

Y11_27(732) 21-SEP-76 15:32 PAGE 45 on THe THY 

3$: TST 

4§: TST 

cs: . WORD 

BR 
$HIOCT: .WORD 

STRAP: MOV 

RTS 

#°7, (SP) 
4 

#107, (SP) 
(SP)+,R 

R 
STRPAD( RO) ,RO 
RO 

.-SBTTL TRAP TABLE 

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
BY THE “TRAP™ 

: ROUTINE 

$TRPAD: 

STYPON 

$GTSWR 

INSTRUCTION. 

3 ;CALL=TYPE 
; ;CALL=TYPOC 
;:CALL=TYPOS 
;;CALL=TYPON 

; ;CALL=GTSWR 

3322 

35 #4 

33 *8 

;;STRIP THE ASCII JUNK 
:;ADD IN THIS DIGIT 

LOOP 

;;SAVE THE RESULT 

;;POP STACK INTO Re 
::POP STACK INTO RI 
::POP STACK INTO RO 
: RETURN 
::CLEAN PARTIAL FROM STACK 
;;SET A TERMINATOR 
;; TYPE UP THRU THE BAD CHAR. 

2377" "CR § “LES 
3; TRY AGAIN 
::HIGH ORDER BITS GO HERE 

2 PEELKEE SE ELERSSRE KEKE LE RSS EERE RE LEE ERLE EEE SRA ERLE SESS RRSP ESS AEE 

"SBTTL TRAP DECODER 

5p ERRKRAARR AREER REEL EEA E REE EE EERE EERE EE EEE EE ERLE AEA EE EER EEE 
SETHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
;*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;*GO TO THAT ROUTINE. 

;;CLEAN TERMINATOR FROM STACK 

;;SAVE_RO 
;;GET TRAP ADDRESS 
:;BACKUP BY 2 
;;GET RIGHT BYTE OF TRAP 
;;POSITION FOR INDEXING 
;; INDEX TC TABLE 
33;GO0 TO ROUTINE 

TRAP+0( 104400) 
TRAP+1 (104401) 
TRAP +2 ( 104402) 
TRAP+3( 104403) 

TRAP+4< 104404) 

TTY TYPEQUT ROUTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYFe OCTAL NUMBER (NO LEADING ZEROS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 
GET SOFT-SWR SETTING 
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SCKSWR ;;CALL=CKSWR TRAP+5S( 104405) ies! FOR ah N SOF T-SWR 
SRDCHR ;;CALL=RDCHR #$TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE 
SROLIN ;;CALL=RDLIN TRAP+7(104407) TTY TYPEIN STRING ROUTINE 
$RDOCT ;;CALL=RDOCT — TRAP+10(104410) READ AN OCTAL NUMBER FROM TTY 

7 GHAI BE HE Et 
'SBTTL POWER DOWN AND UP ROUTINES 

fy RERRRRERAAAL ESSER ELLA ARE REAR AEE LA REL EERLARLL ALAA ERE RELL LASERS 

“POWER DOWN ROUTINE 
SPWRON: MOV #SILLUP, O#PWRVEC ;:SET FOR FAST UP 

MOV #340, JHPWRVEC+2 ;:PRIO:7 
MOV RO,-(SP) :;PUSH RO ON STACK 
MOV R1}-(5P) >:PUSH R1 ON STACK 
MOV R2,-(SP) PUSH Re ON STACK 
MOV R3,-(5P) >:PUSH R3 ON STACK 
MOV RY’ -(SP) PUSH RY ON STACK 
MOV RS’-(SP) PUSH RS ON STACK 
MOV JSWR, -(SP) :;PUSH JSWR ON STACK 
MOV SP, SSAVRE SP 33S 

MOV #SPWRUP, JHPWRVEC’:;SET UP VECTOR 

--2 ;;HANG UP 

§ ¢ RERARA AREAS RAL AEE AR ERER EAE LLL ELE RERAELEL LER ERERE RELL A LEELA EERELE 

“POWER UP ROUTINE 
$PWRUP: MOV #SILLUP, J#PWRVEC ;;SET FOR FAST DOWN 

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

13: INC SSAVRE >:WAIT FOR THE INC 
BNE 1$ 3;0F WORD 
MOV (SP)+, JSWR ::POP STACK INTO aSWR 
MOV (5P)+°R5 ::POP STACK INTO R5 
MOV (5P)+'R4 ::POP STACK INTO R4 
MOV (SP)+'R3 ::POP STACK INTO R3 
MOV (SP)+'Re POP STACK INTO Re 
MOV (SP)+’RI >:POP STACK INTO RI 

;;POP_STACK INTO RO 
MOV BSPWRON, JHPWRVEC’: ;SET UP THE POWER DOWN VECTOR 

TYPE ::REPORT THE POWER FAILURE 
SPWRMG: .WORD. PWRMSG *:POWER FAIL MESSAGE POINTER 

MOV (PC)+, (SP) >:RESTART AT STARTL 
SPWRAD: gl#ORD START] :RESTART ADDRESS 

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

SSAVRE: O “ ;;PUT THE SP HERE 
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DZNCB.F11 VTOl INTENSITY POINTERS & DA 

2320 .SBTTL TOL INTENSITY POINTERS & DATA 
232 ;TABLE OF POINTESS TO X AND Y INTENSITY PATTERNS FOR VTO1 DISPLAY 
gve3 011366 O1146 LEVTAB: LI 

24 011270 O1146 r 
2305 011372 611471 L3 
232 011374 O11474 Ly 
ee” 011376 011500 tS 
S358 Olivas ii813 [ 
2330 O11404 O11522 Lg 
2331 011496 911532 L9 
2332 O114i0 011543 tio 
2333 Oll4le O11555 Lil 
2334 O11414 011570 Lie 
2335 O11416 911604 L13 
2336 O11420 O11621 ci4 
2337 Oll¥ee Oll637 Lis 
2338 O1142e4 O11656 Lig 
2339 011426 011676 Li? 
2340 O11430 011717 Lig 
2341 O1143= OL1741 L193 
2342 011434 011764 ceo 
2343 011436 012010 lel 
2344 O11440 012035 Lee 
2345 O11l442 012063 Led 
2346 O11444 Oielle rey 
2347 C1146 Olel¥e Les 
2348 O114S0 Ole!73 Leb 
2349 O11452 Olese5 Le? 
2350 O11454 012260 Leg 
2251 O11456 012314 129 
2352 O11460 012351 [30 
2353 O11462 012407 C31 
eas4 O114G4 O1e446 L32 : 
2356 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY 
2357 ;THE ENTRIES ARE PACKED eX,Y COORDINATES TOA WORD 
2358 eo :THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER 
2359 : ; COORDINATE. 
2361 O46 033 Li:  . BYTE 33 
e262 011467 ~Dlb ob l2: ‘BYTE 16,62 
2263 011471 ‘O26 O32 . O64 La: ‘BYTE 26,32,64 
2364 011474 Oei O15 O56 C4: ‘BYTE 21,15/56,62 
2365 011477 O62 
2366 O11500 005 020 O43 LS: — .BYTE 05,20,43,57,71 
2367 011503 057 O71 
2268 011505 024 O00 O32 Le: .BYTE 24,00,32,47,65,51 
2369 O11510 O47 O65 O51 
2370 O11513 O02 O15 O20 L7: — .BYTE 02,15,20,43,46,61,65 
2271 011516 O43 O46 Ob! 
2372 O1152e1 065 
2373 O115e2 005 O12 O24 Le: — .BYTE 0S,12,24,37,41,56,70,63 
2374 011505 037 O41 O56 
2375 011530 070 063 
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VTO1 INTENSITY POINTERS & DATA 

Lie: 

L13: 

L14: 

LIS: 

LI6: 

L1?: 

L18: 

L193: 

Leo: 

-BYTE 00,13, 16,31,35,43,57,61,74 

-BYTE 00,13, 16,31,43,55,57,61, 74,35 

-BYTE 12,15,27,33,41,4S,62,57, 74,00, 76 

~BYTE 00,03, 16,21,24,37,42,45,57,61,64, 76 

-BYTE 07, 12, 15,20, 34, 36, 42,50,54,56,71,73,75 

-BYTE 01,05,07,13,20,26,32,34,46,40,52,60,65,73 

~BYTE 03,°¢,27,11,25,30,33,45,47,50,54,52,71,74,66 

-BYTE 06, 10,23,25,27,30, 32,44, 46,50,53,64,71,77,02,04 

-BYTE 02,04,06,10,22,25,27, 30,33 

~BYTE 45,47,50,52,65,71,73,77 

-BYTE O02, 14,06, 10,22,25,27,30,33 

‘,BYTE 45,47,50,52,64,66,71,73,77 

-BYTE 02,04,06,10,22,25,27,30,34,41,43,46,50,57 

BYTE 63,65,71,74,77 

BYTE 01,03,05,07,12,30,23,64,25,42,27,34, 36,51 
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DZNCB.P11 VTO1 INTENSITY POINTERS & DATA 

003 005 007 L26: -BYTE 03,05,07, 10,12, 16,21,23,25,30, 32,34, 36,41 

oO
 

N
 

oO
o 

Ww
 

o
 

Oo
 

<=
 

_
 

ell O45 047 0Se -BYTE 45,47,52,54,56,61,63,67,70,72,74,76 

e432 011767 007 O12 030 
2433 Oll77e O23 O84 O25 
e434 011775 O42 O27 O34 
e435 012000 036 051 
gis 0160 pos 5770 .BYTE 55,57,70,53, 66,72 

37 Ol & O72 
2438 0120010 001 003 OOS L2l: BYTE 01,03,05,07,10,40,16,21,23,25,42,27, 34,45 
2439 012013 O07 O10 O40 
e440 012016 O16 O21 023 
e441 012021 O85 O42 
eu42 O1e0e4 O34 O45 
e443 O1le02 051 055 O57 .BYTE £1,55,57,60,64,66, 72 
e444 012031 060 O64 O66 
e445 O12c034 O72 
e446 012035 O01 003 OOS L22: BYTE 01,03,05,07,10,40,16,21,23,25,42,27, 34,46 
eu47 O1e090 O07 . O15 O40 
e448 012043 O16 Del 923 
e449 012046 o42 027 
2450 012051 034 O46 
2451 012053 O51 053 O55 .BYTE 51,53,55,57,60,64,66, 72 
e452 O1c088 057 060 O64 
2453 012061 066 O72 
e4S4 O12c063 000 O02 OOS L23: BYTE 00,02,05,11,13,16,22,34,27,31,25,40,42,47 
e455 010066 911 O13 O16 
456 012071 O22 034 

2457 O1e074 O31 O85 O40 
e458 012077 O42 O47 ; 
2459 012101 051 054 056 -BYTE 51,54,56,60,62,55, 71,74, 76 
2460 012104 O60 063 O65 
2461 012107 O71 O74 O76 
e462 Olell2 G03 007 Le¥: BYTE 00,03,07, 12,14, 16,21,23,25,27, 32,34, 30,43 
2463 Olelis ol2 O14 O16 
464 012120 1 923 
e465 Oleles 027 O32 O34 
2466 Olelee 030 043 
2467 Olelso O46 O50 Os2 .BYTE 46,50,52,55,62,65,67, 71,74, 76 
2468 O1e133 O55 063 065 
2469 01013 067 O71 O74 
2470 Olel4i 076 
2471 Olel42 003 OOS O07 L25: BYTE 03,05,07,19,12,14,16,21,23,27,32,34, 36,41. 
ey72 g1el4S = s1Ds—“(iéiéidSttCY 
2473 012150 O16 O21 083 
e474 O1e153 027 O32 O34 
e475 Ole15b 036 of 
2476 Olele0 045 389 04?SséS .BYTE 45,47,50,52,54,63,65,67, 70,72, 76 
2477 012163 ose O54 063 

012166 
012171 
012173 
012176 
012201 
012204 
O1e2 
O12 
Ole 
Ole 
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VTO1 INTENSITY POINTERS & DATA 

Lé?: 

L28: 

Les: 

L30: 

L31: 

L32: 

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

-BYTE 41,45, 47,50, 5¢,54,61,63,65,67,70, 74,76 

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

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

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

~BYTE 45,47,50,52,54,56,61,63,67,70,72,7%, 76 

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

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

-BYTE 01,93,05,07, 10, 12,14, 16,21,23,25,27,30,32,35,41 

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

BYTE 01,03,05,07,10, 12, 14, 16,21,23,25,27, 30, 32, 34, 36 
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Ce ee INTENGTTY BOTNTERS & DATA 

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

ess4 EVEN 
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DISPLAY MESSAGES 

4 
046515 

090200 

047514 
044124 
046117 

052412 
052040 
047510 

020132 

047532 

026502 
100101 

O4eS27 
042522 
020104 

050120 
051110 
042114 

047503 
200 

* 051124 
052517 

046517 

040507 

MACY11 27(732) 

.SBTTL 

04 
21-SEP-76 15:32 PAGE S2 

DISPLAY MESSAGES 
; THIS an _— FOR THE BOTTOM OF THE SCOPE 

MESS1: 

MESSe: 

MESS3: 

MESS4: 

MESSS: 

MESSE: 

WDOO1: 

WO00e2 : 

WDOO3: 

WDOO4 : 

WOOOS : 

WDOOE: 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCITI 

. EVEN 
END=200 

«15><12>/LOWER THRESHOLD /<END> 

<15><12>/UPPER THRESHOLD /<END> 

€15><12>72 COUNT=/<END> 

/ MATRIX COUNT=/<END> 

4 200M/<END> 

/ B-GAMMA/<END> 

;MSG TERMINATOR FOR DISPLAY CHARS 



OS 
MQTNAE SAT TARONE RA COMMQ 11 EWERCTSCER Mary!!! 37/792) 21-CkR-7— 16-22 PAGE S2 
VeNS. fda Vid CMNARLISN (ROLE 

2599 .SBTTL vTOl CHARACTER TABLE 
2536 sTHIS IS THE TABLE OF CODED LETTERS AVAILASLE FOR THE 
e32: :VTOL SCOPE. 

2593 012656 O77081 TASLE: 7706! 2A 
253 012660 C3506) 35061 
e595 12662 945117 45117 :8 
S55 612664 537116 37116 
537 Oi26se 502056 C2056 , :¢ 
es98 Risecy D344) 3404) 
2553 12672 945117 45313 :D 
2606 612674 337322 37122 
2801 912678 902077 92077 E 
eos e700 © OFE047 5047 
2s03 512792 502041 o2041 F 
2654 Blerds §Pec4? Enq? 
2505 5:27 O730s¢ 73056 6 
e656 §16710 535041 35541 
ee, Sievi2 34306: $3561 iH 

8 jieci3 43077 (3077 
2655 Ole7ig 8152 10216 iI 
E15 Bis7s6 BSus04 34504 
2611 912722 S2osde EQ44 :J 
S6i2 Slaves O74410 74415 
213 cieree S1e46 12461 3K 

14 «3127 wine $2447 
2515 913732 02077 92077 sL 
2eis 012734 54! 62041 
361? S157 553061 5306! iM 
2518 512740 O43666 43565 
2619 S1E742 O63461 £3461 3N 
e620 Diera4 O431E6 $3165 
2621 Ole74e 043056 43056 :0 
Sse2 O12e750 p61 35061 
Bes Ole752 936041 32041 :P 
2624 9.2754 03706! 37061 
ees O1e756 OS2466 S24e6 :0 
2626 1760 93506: 35061 
Des? Ble7ée 612461 12461 :R 
2628 Ole7e4 027067 37057 
2629 C1e7ee 041017 41017 :5 
2630 012770 70114 70114 
2631 O12e772 010204 10204 .T 
2632 O1e774 876204 76204 
2623 912776 42056 43056 :U 
2624 613000 943061 43061 
2635 913002 O42504 42504 :\ 
PEse 012004 643061 43061 
2627 O1300€ 952561 53561 3h 
2628 013010 43065 43065 
2629 012012 02506) 25061 3X 
2640 912014 O42504 42504 
2641 013016 010204 19204 :) 
2e4e 012020 043052 43052 
2643 013022 604077 04077 2 
2644 312024 076494 76404 
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DINCB. P11 VTQ1 CHARACTER TASLE 

2645 013026 002057 02087 3[ 
2$4$ 013030 036041 36041 
ae Rake NY 400 4 

Seu 1Se8e eps? Soh? 2 
2650 013040 C36410 36410 
2651 913042 901740 91740 ;= 
2652 913044 000037 99037 
2 bt ee 000200 C0200 ; 
e6$4 9130 004 00004 
2ess5 013052 000000 _ 90000 ; SPACE 
e656 QisJS4 200090 00000 
2557 013056 010004 10004 :! 
2658 913069 010204 10204 = 
2659 013062 us 00009 ; 
2660 013064 le e4Sle 
2661 013066 976512 76512 38 
e 913070 OeS7S2 2575e 
2 013072 035217 35217 :$ 
2664 913074 0117 11705 
2es65 01307§ 905470 05470 3 
266 013100 O46S44 SES44 

* 013192 910100 10100 3? 
eS68 013104 219 04210 
2669 013106 OO 00000 :’ 
2679 213110 OO4101 O4101 
£671 OCl3ile O00%104 04104 3 ( 
e672 013114 010102 10102 
2673 913116 4 20404 3) 
2674 913120 9104: 10410 
2675 Ol3lee 910004 13004 " 
2676 O1312e4 035050 35050 
2677 Qigles 010200 10200 3+ 
e678 013130 010237 10237 
2678 013132 9004101 04101 i 
2689 013134 000000 00009 
e681 913136 06 0000 ih 
268 013140 900017 00017 
2683 Ol314e 000004 g0c04 ; 
e684 013144 000000 09000 
2685 012146 91010) 10101 3/ 
$86 013159 901010 01010 

2687 01315e 047056 47056 30 
e688 012154 075465 75465 
e689 913156 010216 10216 31 
e690 013160 019304 10304 
2691 013162 004977 04077 2 
269e 013164 035054 35054 
2693 013156 041056 41056 ;3 
2694 013170 035054 35054 
e695 01317e O76410 76410 34 
2696 913174 Oedble 206le 
2697 013176 041017 41017 S 
2698 013200 076057 76057 
2699 Olse0e 037056 37056 a) 
2700 013204 C3404 34041 

i isdipsiasisapavainaisantocnicbidlgiiieiandl
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DINCB vTO1 CHARACTER TABLE 

2701 013206 10102 19102 7 
2702 013210 or7010 77010 
co3 013612 43086 43056 :8 
754 013319 935056 35056 
705 O13is 041016 41016 :9 

acs 013820 038077 3507 
£708 .SBTTL ASCII MESSAGES | 
2710 O13222 OOSOIS OS1012 OS1S05 PWRMSG: .ASCIZ <15)<12)<12)/RESTARTED AFTER POWER FAILURE/ 
711 013230 O40524 052122 042105 

E712 013836 40440 052106 051105 
2713 0130494 Ds0040 053517 051105 
2714 Oi3eS2 043040 044501 052514 
e715 013260 o4e522 000 i : 
2718 013863 O15 OOSOl2 O42115 MSGI: .ASCIZ <15><12><12)/MD-11-DZNCB-C GAMMA 11 EXERCISER/ 
717 013270 O30455 026461 055104 

2718 013276 O41516 O26502 020103 
718 013304 O40507 o46515 

2720 013312 020101 03041 o42440 
2721 013320 042530 O41522 051511 
evee 013325 OS1105 000 
2723 013331 O15 O4e412 OS2116 MSG2:  .ASCIZ <15)<12>/ENTER THRESHOLD VALUE IN-OCTAL - THEN RETURN =/ 
2724 013336 051105 oSe040 OSi110 
2725 013244 051505 047510 042114 
2726 913352 053040 O46101 42595 
2727 013360 O44440 O20116 041517 
e728 013366 04 Ge0114 O20055 
2723 013374 O441e4 O47105 051040 
2730 O13402 OS2105 051125 oe0i16 a 
2731 013410 000075 
2732 OlMie 005015 oses02 20123 MSG3: .ASCIZ <i5)<12>/BUS TIMEOUT ER - VSVO1 DISPLAY/ 
2733 013420 042515 052517 
2734 O13426 O20124 051105 de644o 
2735 O13434 053040 053123 030460 
2736 O13442 04 Q51511 046120 
2737 013450 Os4501 — 000 2 
2738 O13453 015 O410le 051525 MSGH: .ASCIZ <15><12>/BUS TIMEOUT ER - VTOL DISPLAY’ 
2733 O1346D 52040 o46511 047505 
2740 013466 052125 O4e440 Oe0le2 
2741 613474 O20055 052126 O30460 
e742 013502 42040 051611 046120 
2743 013510 Os4501 000 ; 
2744 013513 O15 GHi0le OS1525 MSGS: .ASCIZ <15)<12>/BUS TIMEOUT ER - NCLL/ 
2745 913520 052040 o46511 047505 
2746 013526 052125 o4e440 O20122 
2747 013534 O200S5 O41S16 03046! 
2748 013542 000 
748 013543 01S 42412 052116 MSG:  .ASCIZ 15)<12>/ENTER KEYBOARD COMMAND(S)/ 

2750 013550 051105 45440 054505 3 
2751 013556 047502 051101 20104 
2752 013564 O47503 o46615 047101 ot 
2753 013572 024104 024523 000 
2754 013577 O15 O41012 o51525 mSG7: .ASCIZ <15)<12>/BUS TIMEOUT ER - ARIL/ 
2755 013604 952040 O46511 047505 _* 
275 Olztle O&2i25 o4e440 020122 
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2758 Oi36e6 
erss 

GAMMA 11 EXERCISER MACY11 27(732) 
DINCS. PL ASCII MESSAGES 

evs? 013$20 om 051101 030461 

ENO 

21-SEP-76 15:32 PAGE SE 



CH74 8=©—6006430 
CH7S 006422 
CH76 =s_s«sO06410 
CH77, ss ODB402 
CKSWR = 104405 

bo 

DZNCB.P11 

AOUMMY 007105 
paar’ polka 

SHAN QG1350 : 
ARCONV Q06C24 - 
ARCSR OOle4e 
ASCIZ 736 
ASCLP.§ 006770 
ASCRES 007072 
ASCZSP 906732 

IT 006700 
S 091326 

Basy 001330 
BELLEN 001354 
BITO = 000001 
BITOO = 000001 
81701 = 00000e 
E’TOe = 000004 
£1703 = 000010 
BiTOY = 000020 
BITOS = Q00040 
SiTO6 = 000106 
S8ITO7 = 000200 
BITOS = 090400 
BITOS = 901000 
BIT] = 900002 
BIT1O = 002000 
BIT11 = GO4000 
BITle = 010000 
BIT13 = 020000 
BIT14 = 040000 
BIT1S = 100000 
Bite = C04 
BIT3 = 000010 
BITY = 000020 
BITS = 090040 
BIT& = 000100 
BIT? = 000200 
BITS = 000400 
BITS = 001000 
BLANK C&E74 
BOOBOO 002064 
BOX 002626 
BOx1 093012 
BPTVEC= 000014 

AN o06462 
BRANL 906470 
CHANGE OQO0CbiE 
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MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 
CROSS REFERENCE TASLE -- USER SYMBOLS 

17528 

151 
13a8s 12e95* 1508 
1296 1507% 
1387 1393% 1508%  1509% 

16918 
1589* 1658 1673 1676% 
1593* 1659 
1254 

919 

796 830% 

841 8s9 874 834 

21-SEP-76 15:32 PAGE SS 

1516 

900 919% 
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DZNCB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
CKVALU 003270 1014 10178 
CLALL = 000100 Sele 
Lz = 009020 See 1421 
COL B78 1656 l671* 16838 
COLK OOSE 1656 «16838 
CONSAV 001316 67be «= 88411521412 
CPERL 001334 ba3# 1003* 1025 
cR = O00015 4Wibe 2099 2108 
CRLF = 000200 4178 2070 2109 
BCHAR 906108 sega «1527 1585 
DCONT 05646 935 842 1173 1180 14548 
DOISP = 177570 We3e 563712 
Drsac }o044e2 1192 121 = 1241 @ 
DISBG1 004730 1242 = 12888 
DISDAT 9238 
DISDON 003500 1002 «10678 
DISLOP 10118 106i 1066 1091 41103 
DISPLA OO1i42 S638 71oe = 7208 
DISPRE 000174 5318 720 
DISPY 005634 931 938 949 952 1089 1169-1176 1184 1187 14528 
DISPY1 005676 %2 %& 971 976 1199 1204 1209 1213 1221 1226 1231 1235 1282 

: 1319 ««1464e «146515651662 ; o 
DIsPy2 005726 1284 = 1320 «14758 = 1476 : 
DIVCNT 097070 1723* 1734* 17508 
DIVIDE 007120 1728 «17718 
DIvIuS 07126 1774" 1776 
IvL00 007146 17808 1789 

TRX (003212 10088 
DSWR = 177570 Wook S620 711 
OTYPE 001254 iBSs# 92210811027 10H 07163 128S 126913031308 aSI# 1374 
DUMMY 006724 1117* llele 125% 1198% 1693 1715# 
DUNMY2 006725 1126s 1139% 1691e 17168 
DVLOOP 003342 10318 1041 
DVTO1 006304 1584 «15878 
EMTVEC= 000030 Sie ein 

= 000200 2570 2574 2578 4«98se0 )6= ses) ses = Sas 
ERASE 005536 S42 B60 (t1sd11G2 HSL ; 
ERRVEC= O00004 Sou# = 709s 710 «= 721k «= 77H = 743% «134S*13S4e «L371e ««137E* ««1392% «13968 
FREERN 001342 B86 = 782K = 44k 1149 
GAIN 001320 6778 «0 747e = BGR He = S114 =O 
GET O06212 1056 15568 , ! 5 = 

= eeEEEE UL 530 2266 2267 2268: 2269 2271 2273 2274 2275 2276 
GOON 003376 - 1043 1045s 

003166 990 995% 
GTSWR = 104404 22718 
HORIZ 901274 667# 980% 1060* 1062% 
HT = OO0011 4148 2068 2109 
INCXY 001332 6824 lllix 1666 1670 1675 
INTENS 001256 6608 1352* 1373% 
INTLUT 012 6618 1346 
TOTVEC= 000020 509e 
JBOX  OO41ED 11678 
7B0x1 004306 1164 11958 
JTYPE  OO1346 688s 867* 1195 1241 1394% 
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DZNCB.P11 

KBD8UF 001304 
KBINT O06l22 
or 1 

LARGES 903132 
LDIMNGE 005756 
LEVTAB 011356 
LF s le 
LISEN O0171e 
LISN 001732 

Ll O114S5 
Lid 011543 
Lll 011555 
Lie 011570 
L13 011604 
L14 011621 
Lis 911637 
L16 011656 
L17 011676 
L1g Riisie 
Lis 11741 
Le 011467 
L20 011764 
Le! 012010 
Lee 012035 
L2e3 012063 
Le4 Olelie 
Les 012142 
Leb 012173 
Le7 Ol2e2e5 
L28 012260 
Leg 012314 
L3 011471 
L30 012351 
L31 012407 
L3e2 012446 
L4 011474 
LS 011500 
L& 011505 
L7 011513 
Lg 011522 
LS 011532 

MOVALL 007052 

CROSS REFERENCE TABLE -- USER SYMBOLS 

1638 

786 788% 8S1# 82 1250 1eSex 1534 

1636 1638 1644s 
ote 1094* 1095 1102% 

746 748 =—s«8338 837 1145 L422 1424 

174S¢ 

1S3S# 1536 

916 
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DZNCB. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
MRXADR 001264 6638 1008" 1009% 1011 10128 1016% 
MSELCT 001352 6908 875% 906% 1336 
MSGl 013263 7230 «a7 168 
MSc2 13331 870 896 27238 
MSG3 = O1 342 7280 BBL ID 27328 
mScY 013453 72980427388 
MSGS 013513 74i a744e 
MScB 013543 754 7498 
MSc? 013577 B65 a7Sus 
MXSML 04042 11348 1137 
NCADR 01164 6018 731 
NCAREG 001202 6238 1259 
NCCSR 001176 ele 732 738 sss  BSS*  sB4* 897% Bode 890% S1S* 11S2e 242% 1246 

1248 1263 1404% 140S* 1406% 1412 1413% 1414% 
NCIREG 001210 5268 
NCOFF 001200 bees = 74be 
NCSET 001556 7338 «736 
NCSFUN 01212 278 1244s §=«1245e «126k 1421 
NCSTP g05464 892 $23 14128 = 1420 
NCSTP1 005506 74545 14208 
NCSTRT 05440 833 = B45 SLO 
NCZHI 001204 248 1126 
NCZLO 001206 b2S5# 1125 

093360 1033 10388 
NOMACH 005522 1637 «16418 

007162 1783 «17868 
OTTY 006704 1127114016928 
OUTLIM 03304 1018 10218 
OVTHHI 03164 992 9948 | 
PATWRT 003662 1067 109811078 shad 
PC =x000007 4358 724k «= 7ebe | 7USe B31 = 32k «= B39 «= Be = BYSe# = BYE BED = he = S7 be 

883% 892% 893% 901# 907% 919% 923% 931% 935% 938% Wee 949% 952% 
962% 966% 971% 976% 1056 1089% 1115% 1118% 1119% ILleeke 123% 1127% 1128% 
1140 1143% 11478 116e# 1169% 1173% 1176% 1180% 1184 1187% 1199% l204*  1209% 
lei3# le2l* leebe legle 1e35* leS7e leble le8ee les4e 1290% 1299 12e96*%  1300% 

14.S* 1420% l4ebe 1446e 1459% 1470% 1480% 
1501 1S2el% 1529% 154S5* 1550% 1565* 1566% 1595% 1597 16178 1619% 1643%  1662% 

1794* 1809% 1812% 1817% 1831% 1924  e2077% 

PIRQ = 177772 421% 
PIRQVE= 000240 S158 
PIXASM 001272 666% 9S7* 1081* 1082 1083% 108% 1085* 1088 1092% 
PIXCNT 001270 665% as6* 1986 1090*% 1093% 
PRO = 000000 438% 
PR1 = 900040 439% 
PRe = 000100 44O# 
PR3 = Q000140 441% 
PRY = 000200 4428 
PRS = 000240 4U3g 
PRE = 000300 444g 
PR7 = 000340 44S4 gb9 895 
PS = 177776 418% 419 
PSW = = 177776 419% 785% eSge 873% 89S* 899% 
PWRMSG 013222 2313 27108 

OS* 706% 2282* 22834 2292* 2298 2310% 2311% PWRYEC= 000024 7 
22748 

$1 
ROCHR = 104406 1984 



MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 
CROSS REFERENCE TABLE -- USER SYMBOLS DZNCB.P11 

ROLIN = 104407 
ROOCT = 104410 
RESVEC= 009010 

JL. 007174 
RMJUST O07206 

U 21 
ROLUTB 902116 
ROUTC 002130 

ap Be 
OUTF 9002154 

ROLTG O0eeS0 
ROUTS O0ee60 
ROUTK O0e302 
ROUTL  O0e3le 
ROUTM  O0e34e 

Sn Bae SH BED 
ROUTT  O024S4 
ROUTU 002470 
ROUTV O0eSeG 

UTW O02540 
ROUTZ 092576 
ROW OOSE&5 
ROWCNT 901336 
ROWK QO6664 
RTABLE QU2000 
RO =%000000 

R1 =~000001 

Re =7000002 

R3 =%000003 

2207 
8 

820 

22758 
897 22768 

17958 

1151 

909 910% 9e9% 86932 
791% 
933 

2306% 

21-SEP-76 15:32 PAGE 62 

792 
937% 

794% 
939% 944% 94S* 
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DZNCB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

R4 =%000904 4308 1023% 1030  1031% 

RS =%000005 4318 1048* 1556 1560 

=*00 4328 434 697% 698% 
R? =*00000 433% 435 
SCLCEL 003320 1020 1025 
SELCTA O0Sile 724 876 907 13298 
SELCTB Q0Sebe 726 901 13658 
SELCTC 005356 862 13868 
SHETCT OQ06652 1654% 1663%  1679% 
SHFTK 005660 1654 16788 
SKZE 007036 17408 861741 
SP =*000006 44a 701% 709% 717% 

STACK = 901100 4098 701 783 
START 001356 S34 6948 
START] OO1616 739 7438 861 2315 
STKLMT= 177774 420% 

001140 S628 699 711% 713 
SWREG 000176 S328 719 1880 189 
SWO. = 000001 4738 
SWOO = OG0001 463% 473 
SWO1 = O0000e 462% 472 
SW = 000004 461% 471 
SWO3 = 000010 460% 470 
SWO4Y = 000020 4598 469 

= 000040 458% 468 
SWO& = 000100 457% 467 
SWO7 = 000200 456% 466 
SWOB = O00400 455% 465 
SWO9 = 001000 4S48 464 
SW1 = 000002 472% 
SWiO0 = 002000 453% 
SW11 = 004000 4528 
SWie = 010000 451% 
SW13 = Oe0000 450% 
SWi4 = 040000 449% 
SW1S = 100000 4488 
SWe = 000004 471% 
SW3 = 900010 470% 
SW4 = 000020 469% 
SWS == 000040 468% 
Swe = 000100 467% 
SW7 == 000200 466% 

21-SEP-76 15:32 PAGE 63 

719% 1880 1917% 

1048 
1726% 
2174% 
1724% 
1788% 
2304% 

2290 2303% 

1074# 
1784 

1731# 
214s 



MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 
DZNCB.P11 

= 000400 
= Braver 

TEMP 
TEMP2 

YTVCSR 

VTVINT 
¥TVMAP 
YTVPOS 
VTVPX 
VTVPX1 
YTVSAV 
YTWDON 
YTWL 
YTURIT 

ie 14 

n01246 

001250 

1330 
909 

1191 

1590 
1123 

- CROSS REFERENCE TABLE -- USER SYMBOLS 

1317% 

1344 
gs4* 

1594 
1128 
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1S46% 

754 
1991 
22668 
1548 

1341 

1445% 
1191% 

1549 

865 
1997 
e3le 

1366 

1475 
1333 

1147 

1008 

16208 
1271% 
1477% 

870 
2002 

1372% 

1479% 
1345S 

15768 

11231145 

1272* 1273 
1478 =: 1801 

881 Sas 
2006 ~3=«-«2Ol 

1433% 1464 

1526 * 152% 
L441 1442 

1695 

1490 

1274 
1915% 

904 
2012 

LH44% 

1291 

14S2% 

1298% 

14S4% 

1299% 

igge 
ede! 

1455 
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VTxXDAC 001236 6468 1468% 
VTYDAC 001240 6478 1469% 
WOO01 12536 2ss8 25708 
WOO02 Ql2561 2560 eS7448 
WOO03 12€04 eS62 25784 
WOOO4 Ole2617 2564 25808 

012636 2566 25838 io 
WOOO0&B 012645 2568 2585s ; 
XREF 1300 6698 982% 1054 1059 1063% 
XYAVE Q07e210 le61 1300 18008 

7336 1806 1808 1811 18338 1867 
XYBUFE= 007436 1804 1824 18668 
XYBUFP 007436 1802 1807% 18678 
YREF 001302 6708 9s3x 1055 1064* 
ZESUP 006730 17178 §=1718% 1737 1739% 
$AUTOB 001134 5S9a 61888 2037 
$8 001122 csS4e 
SBDDAT OO0li26 cSbe 
$CHARC 010556 2075* 2085* 2092 2101 210648 
SCKSWR 007440 18808 2273 
SCMTAG 1100 S428 696 697 
$C = 000006 5728 
SCNILG 010312 1891 20328 
SCNTLU 010305 1908 2006 20318 
SCRLF O01161 573% 1919 2011 2031 2074 2109 2241 
SERFLG 9001103 Suse 
SERMAX 001115 551% 
SERRPC OO01116 5528 
SERRTB 001164 590% 
SERTTL OOl11e S4Se 
SFILLC 1156 S70% 2078 2109 
SFILLS 001155 S639# 2109 
$GDADR 001120 55348 
SGDDAT 1124 csss 
SGTSWR 10 18928 2271 

= 000003 404 40S 
SHIOCT O11i46 2229 22408 
SICNT 001104 S464 
SILLUP 011360 2282 2298 23178 
SINTAG 001135 S608 i920 2037 
SITEMB 001114 $508 
SLF 001i6e S748 2021 2031 2109 2241 
$LPADR 001106 S47# ot ee 
SLPERR 001110 S4u8s 
SMAIL = *¥*¥*%% U 723 2062 

W 010330 1695 20354 
SMSWR 0103°7 1892 2033% 
SNULL 001154 S688 2080 2109 
SOCNT 011004 2l4ex e171 21848 
SOMODE 011006 2137% e214l*# 2146 2149 e2160% 21868 
$PASS 001100 S434 
S$PWRAD 011354 231548 
SPWRON 011214 705 2ee82e 2310 
SPWRMG 011350 23138 
SPWRUP Ol1le66 2232 229848 
SQUES 001160 S728 1938 2014 2031 2109 2238 2241 
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SROCHR 

Pll 

007722 
SRDODECS ##xH#% U 
SROLIN 

Sroe? = 
019042 
pte 

= HXRXRK 
ScauRES HRKERE 

= KEXKLE 
= HXXKKE 

= 013627 

) 
U 

2274 

2275 
ec76 
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1875 

1955 
1922% 

2271 

2030% 

2097 

17518 

22728 

17528 

1959 

2273 

1866 

22744 

1873 

22758 

20338 

22768 

2031 

2277% 

2037% 2109 
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wei Woe rae wwe Vel ONE we fee iP eiWe 1s ee 

COMMEN SiGe 
ENDSO Sigs 
ERROR 4108 . 

ESCAPE Sigs 
GETPRI Site 
SE TSWR Slés 
MULT Sigs 
NEXTST Sige 
POF Sigs 2230 2303 2304 
PUSS Site <zzo% e284 e230 
REPORT Sits 
SCOPE. Sle 
SETSRI Sls 
SETTRA 8eS8e se67 22¢8 22693 2271 2273 2274 2275 2275 
SETUP Sigs 836 694 
SKIP 51S 
==7St 5158 
soesE B68 
STARS Siés S37 $75 1323 1328 1360 1364 1282 1385 401 

LS=8 1439 1448 1451 i461 1463 147e L474 1482 1488 
1533 «is4]«=ssIS43)ISE2 = sISSS «= sdISES «=sIS74 = sLe22 1k gu 
17ss 1770 173; i73s 1865 1s7ez ls7s 1943 1972 2038 

= 224) 2244 2277 2280 e23t 
SWRSU Sits OTs 
TRMTRE 2288 
TYPBIN Slés 
TYPDEC Sigs 
TYPNEM Siés 
TYPNUM cise 
TYPOCS Sigs 
TYPOCT Sige 1893 
TYPTXT Sigs 
SSCMRE 5258 
SSCMTM S358 
$SESCA Site 
SSNELT «= sSlée ; : . : 
$$SET 22588 2257 e2be 22é$ 227! 2273 2274 2275 ee7t 
SSSKIP Slits 
EQURT as48 406 
HESDE 0-34 
SET sss 64 * 
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a5O«<“C SSS, 1059 «1085-40234 s186 0 s1382)sBQE BY nagWe 13 ~ ‘ 4 ~ ta 2 CC CC 
174 1779) iBeps«1809S«s1818«S 0B «S138 2148S Bees 

ASL py 6103] sDN?,sd7®e=«C«éd7?)—«“é‘dtB:SCé«*dTS):SCsé«édOUS)SCip?S=sLB7BCOC«dRT?~=«én27@Sste79se8O 13k 
1312 «131313141318 131m 1883 s1e14=stelS Ss i978 178015862 «S82? see = 1838 

_ 1833 1538 8318 8820 2202 = BBSH ase «1683s 
Br Ct oe. Wee Bt rn ca | 
BEG rer 78hOCi‘iCT SC SHBC103S)SsDHE:CSC“ié‘éiS:SC«éSCsCLW «LSD «11721179 aug 3270 yor ga? 1D NG? ASS ea? 1721788 I7HL_ eS 18818312000 ated IC 
scr i828 189 e172 215 
a a a 
Pe 

Bic 41 95. 4 8SH Ss«79Ssi«BTSsBGSsCDSsét89~Ss«1REDSs«édda72ssastHNSsNS21NSH 146 Ne? «1835EE7s1SGi =s113.« 1880 s86S«Ss802Ss«1S29)s155— «1962 Ss ig70s Bees 
SIS sis ime «S406, «HSB SCONPQ) «150816? = iee 
Bise = i8l4 182] BIT leg 189 1514 
Sits B02 So 6©6s«T033«««1g0S tees )1995 
Bos = itds «(1883 BT 162 167 2083 2173 2217 
BHI «digs «Ssoi86 = sdewe@«=SsIS15=sTS82 =. 1789 
ENE 700074 536i BSC(‘ikSS SOOCSBSCCPBSCH]SCTHCsé7ssGCSsCMHSstBB=Ssén2S 1 

1058 «1051 «10BRSCi«dG?~=s108? = s1,Ssndd? de de 1190s tds?) sede 1355 ipeeSC«dSOS:C(i‘iS:SCdLSSCH2S1S70-s«13stSsi4S Sug?) iuds1s@5 «= 1S «1537 = 1B 
158g «sae s«1e3G)=SsGEN =SbeS«=s1735=—«7R9S«1783°=C«dgB] «siggy )=«ig07° «igi i921 1988 1364 
13e7 «1895 «= aces «ang )S 21d) BOBS «O71. «Ss B078.s«093Ss100 Bibs 2302 pe. t(‘“‘jgéyN «COOL «OBI? «BIS «sToad,ssdTes?sdTew?)=seedsfugesTuug)Tuse «|G =snu7B sua —sasa? 
ius «1743=««1PeSs177RSC:«dBBSSCdG9)«=SSY = 1860 «= B08?) BOS? BIL 

BF Fe «738i B3i(iwSC(iiOSC(i‘KCi‘ SCC 8E3)SsTLD.«Ss«STEPH=soS2 «©9228 snes 
126? -«12B3seBS 1308131813] «1358 1380 1388tud0-Ss«1S09Sssi?-Ss8i9 Ss 58681880 
iss) 1604 1618 jerd 1310 3837 3839 1565 1898 2007 013 IS «= BasG «See 
aes 2102 2138BISY B75 Boe B39Ss« B24 BIE 

oc 1g Toe) 1837s 1588S 780 
we cLR e960 7u7—‘i‘7w]:=Ss7B]SsC“‘BYOC7BSSCi7BRBC«éN?:=—i‘<‘«é‘«éaSSSOCRR?CsiéS?QsCBRSSC«‘édSSCtéiédgSSCi‘éR 

cor «ast Ss«1030Ss«1)3,«S«s1SS—SsAS «stg =e? )=te? = 1198 )el3)ste2dsaes2 1381 
eC Ce Ce Cy 3 yt ce CT CS nc 
e003 © Bis2 2210 Bell = 8300 ‘i crs «= «F010 BOBO «B75 B101 «= BBS 

cP or hie fo, Co, oo, eo, a en ee; oe, ee, 
1817 1032 «108.1100 14S 17]? s1BS3201- 1208) 128312281280 1383138 
1366 «1369 «1378 «1380S s«1N2dsSaR SSB?) S81 «= siP@a=Ss180S «= ies) 180 tSeg 18081813 ; (as a7, 13571963 see «= 1868) 13821994 | 

ope «= s«ddESB «1740s gg «16201986 «= B0G4 «= 0S «S BOs «= 20e8 «= 2070 2078S «2089S s2103ssa22NH SE 
fon 3863 e7l 1308 

v é 
EC 849 «BS? 37? G7S—s«9S_—s1NSs«1029Ss«1ONDSs«OS7 =D s:108Ss«1OMHSC«CNSDCsCE 

1203 «1b «S120. s«1214 = s:12eS,s230Ssdtage)=sdlade «= 14361438 S1NN 1986) 1b63slbe? 
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HOLT 530-7300 74220582293 317 
INC $32 939i KS 9797297 3 «1044 = 1094S ss1170s«1277,'s«d48B = k200S «20S see 

1228-1227) 123416101635) 1718 S744 17741785 = 1823) 1935 1GE B74 2301 
ines 189612852105 

V 

Ine su 7S7—iGC—(itiCHC iC (GH as SC CSG] YYCCHECC(ié‘ikSSC7H 0 
8s BSB SSL BH 00 03S EBB 10021024107 1088110311 

ISR 740 7BsCi7HS: = S3L—(iHP@—iDiHE HS SGC (‘iC iC (Ge ESC(itiéiSSC 8D 
91 S07 99 $23 $31 935 938 He 9 Se  %e % 971 976 1086 

1088 IS 1181312214232?) 1214) 14314?) tbe 16311731178 
1189 1184) s1187 1183 1204) 1203) 18131221 1226) 123) «Ss 1235135?) s1eGi 2S 1282) 1284 
1280 «1283-1298 «= 1300 1318 «= 1320, 42D) ISHS)=—s1SeS = 1585 = s1597ss1E17—ssteee SSS SS 
172801803 gi2 «1524 = 3077, 8084 = 2091 

Mov 657 701 703 70% 705 70 709 710 711 71206717) «6719 )«=6720067ek O72 
tae 733i? 2H m4 86748 (iS (SL 75S 75s 7BQ7B“C iC Ss? 
cyj 4B (ES (sei (ss? BCS 8H 28 837 SHY 
se 60 S054 ES HCC (iti GE] KD BL 8 (a BC 83S 10D 

1008 «1010-101, «1015 1025S) 1028S 08S ss10S4 = 1085) 1062S 1071S dss 1083 108s = 1108 
ill] 11220123 T0H UE? 12112526) 130. 1133381139152 188 = 1178 
1182 «61183 «1185 1151S 12431244 12451256 = 125912821281 «= 128818} 1297 
131713281330 1331139513393 1613473821384 18S 16613671371 
1372 «1373-13740 s«s137B «= s«1386 «= «1387s «1388 «= 139213941386 140414121421) 1422) 1433 
1495 THE 453457 ides = 1691478 TheG She] 182 1H831489)—SsISOe = ISIE 
1520 «1534 «= 1544) = is4e = IS49Ssis76 01580 = s«1s89—s«dSSG~=SsIb12 =Ss1639sgHO = steS4 = ESS 158 
1657158 Os«dESS = 1b6S SS s16G9Ss«s1E73——s«d1E7HSCs719=Ss«1721)=Ss78BSs1723sa724)=Sssi72eSC727~—Ss«1 728 
1732 «© i733-««174S—s«177B~=«s«BOD = s18Ol §=s 1802 «Ss «803' «1ed6 §= 1807 )9= 1808 «=: 181; «= 81S = 1816 «= 1893 
1917 «1922 «= 1951) 195218791981 = 1983) 2023 2024 = 2025) 2026) 2060 )= 206] 06S «= 2080 
31352143 21442145 BISi = BiSB «= 2176 «= 2177-2178) 178 S180 ©= 2202 «= 3203 3208 = 8205 
2206 ©3208 «= 2209S 2228 2829S 2830) 223] §9 232) 250) 251 «= 255 = 3282) 283) 8884 = 2085 
2286 «22870 eS = 289) e290) 3881) Bese 2888 = 2299) 23032804 = 20S) 2308 7 230 

2is2 146214 2212 2253 
G 2147 

RESET 9-744 
OL 1781 «17872153 B1SS 2156 = IS7 = BIS9.SPB1DS2221 22RD 

ROR 1038 «1081 «= 1082 «= 1083) «= 10B4 = bb 777 S781 
RTI 718 «1533S: 1823197] «= 027) 8067) 2181 = 2233 
RTS 1355 1377 «1387, 4o?,sTH15 142 T4HGS1H53)T470,styeoSs1S01 = S21 s1529 ISSO 1586 

1619 1b43.s«1677,—s«1e97)—s-1743Ss«1794~=SsB1?—ssisai = 107) 2256 
SEC 1387 13781398 
Sug 1000 «1016 1019 1037 1042 1064 «N88 1519s: 1893— 1784 
Sues =Ss«07S S298 «= «18131829 
TRE 2258 5367 2268 «= 269) 2271) 2273, 2B7H 227527 
1S 7380=Ci«7S—— SP? 994s] Se?) 1034 = OMS S072) t08e «SLOT =H. «19131298 

1e4i 12551263 «1265 12691303) 1308 = 13361344 1345) 1431 47S) So? 1528 1578 
1583 1737-1815 1930 1988) 1389) 2022) a0BY S072 0H SBN ae? 23H BSE 

cu 
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2454 2459 eve gc62 ae 2476 2480 248s 2489 2494 2499 2504 2s09 2515 2529 

~OSABL 1940 
~ENASL 
END 
~ENDS 

-EQUIV 410 411 419 434 435 464 465 466 467 468 463 470 471 472 473 
492 493 494 495 496 497 498 499 500 S01 

EVEN 1607 1753 2037 ess4 2587 
IF 33 408 474 502 $33 537 S41 543 $72 $75 575 $96 701 703 

705 707 7 1323 1328 1360 1364 1382 1385 1401 1403 1409 1411 1417 1419 
1428 1430 1448 1451 1461 1463 1472 1474 1482 1488 1503 1506 1S23 1525 1531 
1$33 1541 1543 1552 1555 1568 1574 lg2e 1632 1646 1651 1685 1688 1699 1714 
1755 1770 1797 1799 1863 1872 1874 1875 1876 1904 1943 1944 197 1980 1982 
1S86 1987 2039 2031 2037 2038 2041 2062 2109 elle 218s? =2190 2193 2209 2241 
ect4 2250 2cS4 2258 e267 2268 e269 2270 e271 e273 2274 2275 2276 ee 228C 

A 2299 2291 2296 2303 2304 e3le e314 2316 2320 
IFF 408 S41 S43 572 $76 701 1324 1329 1361 1365 1383 1386 1402 1404 

1410 14le 1418 1420 1429 1431 1449 1452 1462 1464 14793 1475 1483 1489 1504 

TIF 3H 339 404 405 $39 $75 702 1873 1894 ed22 2031 2037 2109 224! 2266 
e267 = 2268 2269s 271 2273 2274 2275 ee? 

IRP 2204 2230 2284 2230 2303 2304 
LIST 334 S16 S72 694 707 1972 2eS8 e266 2267 82268 2269 2270 e271 2272 

- REP 
- SBTTL 406 S24 $33 $35 576 692 695 1322 1870 = 2039 e110 2188 2242 2258 22798 

rt 583 ss4 S55 556 557 553 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 



FO6 
MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 73 
DZNCS.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

e .OZNCB. ny Sef ‘CRE=DZNCB. P11 
SECC 

CORE USED: 19k .3? PAGES) 
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