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1.0 R3STRRCT

THIS IS A SELF CONTRINED PROGRAM DESIGNED TO CCNVERT DATA FOCM
THE GAMMA CHMERR VIR THE NCi1l INTERFACE AND DiSPLAY IT ON R V72l
QR v5VOl DISPLAY. IT CAN BE USED FOR CAMERA-INTERFACE _AND
JOYSTICK SETUP OR FQR PRACTICE IN IMAGE MANIPULATILH. IT IS
MEANT RS A EXERCISER RATHER THAN R DIAGNOSTIC. TOTAL PROGRAM
CONTROL IS ACCOMPLISHED THRU THE CONSOLE KEYSCARD.
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ECUIPMENT

PCP-11 COMPUTER '
1.0 TERMINAL (I.E., ASR33 7TV
NC11 INTERFACE

SRAMMA CAMERA (QR SUBSTIV.TE)
VT3l C2 VSVOl DISPLAY

e
-

"L Wwhue—

m
n

EGCUIPMENT. DO _™ENTATION - 3PTI VAL

t. =326 JOYSTICK

& ARII IF SELECTED FOR_JOVTICK Wit
S NC11-A CAMERA FRONT-END ThNESRUCTY
G, DRAMING SET NCLi-R-0

PREL IMINARY PROGRAMS

1. MAINDEC-11-DINCA SHOLLE HAVE PREVISUSLY 3EEN WUN

()]

N MENURL

({1
Cad

STCRAGE
THIS PROGRAM USES RLL OF LOKER 12k (F MEMORY.

(AU
£

L LV )
g ]

LORDING PROCECURE

L 2 1 X 3 L % X 2 X 2 X X 2 1 2 J

NGRMAL PROCECURE FOR LORDING A BINGRV PRIGRAM INTO MEMCRY SHOULS
BE FOLLCKED. _




—— -

L e e——

- EmiEe e G s v e e —

‘ EOL

A V;Eé =11=00hW5-C GRMMA 11 ENERCISER MRCYLL 27 732) 21-SEP-TB 15:32 PAHGE 4

144 _—_— PAGE 4
§ 4,0 STARTING PROCEDURE

.82 LORDING RDDRESS 200 AND STARTING WILL INITIALIZE THE SYSTEM RAND
HWRIT R KEYBCARD CCMMAND.

nint

ap-oph

5.3 CFERRTCR QOFTICNS

5.1 OPERNTOR KEYBORRC OPTICNS

TYPE “N"- COLLECT NEW DRTA FROM CAMERA - CLEARS CORE MATRIX FIRST

TYPE *C"- JOLLECT DATA FROM CAMERA - STARTS NCil, PREVICUS CJORE
MATRIX DATA NCT CLEARED

TYPE "5"- 5582 NC1l DATR COLLECTION - ALSO TERMINATES FReE RLN

IYPE “Z"- Z00M - SET NC1l 7O GRIN

IYPE “R"- REGULRR = SET NC1l TO GRIN 2 (DEFRULT COND

TYPE V"= SELECT VIOl DISPLAY

TYPE “L™- SELECT vSVOl DISPLAY (DEFAULT_COND ”SING IST BIT MAF:

TYPE “M™- SELECT VSVO]l DISPLAY AND USE 2ND BIT

TYPE “E™- ERASE THE SELECTED DISPLAY

TYPE “R"- DISPLAY ISOTOPE R (DEFQUL: COND)

TYPE "B"- DISPLAY ISCTOPE B (B8 GAMMA) _

T1PE "0~ DISPLAY DATA - DISPLAY SELECTED ISQTOPE

TYPE “L"- GET LOWER THRESHOLD FROM_KEYBOARD (DEFRULT=0) - QL_
MATRIX VALUES LESS THAN TYPED VALUE ARE NJT DISPLAVET

TYPE "U"- GET UPPER THRESHOLD FROM KEYBOARD (DEFRULT=i77777) -
g%gpLgeggIX VALUES GRERTER THAN TYPED VALUE RRE N7

S

TYPE “F"~ FREE RUN MCDE_ - COLLECT AQND DISPLAY NEW CR™A
CONTINUQUSLY - TYPE "S* T¢ TERHINRTE THIS MOCE

TYPE “G"- INITfﬁule EVERYTHING - START FRESH

TYPE “J"- JOYSTICa CALISRA™ION USING RRIl - USE “CNTRL I 70
TERMINATE MODE -

TYPE K"~ JOYSTICK CALIBRATION USING NCIl - USE “CNTRL u" T0
TERMINRTE MODE - USE "CNTRL G" TO TURN OFF-CN BELL
(NQ CONVERT INDICRTICN:

TYPE “T*~ CISPLAY INTENSITY TEST PRTTERN ON SELECTED DISPLAY -
THIS FERTURE IS FOR DISPLAY VERIFCATICN ONLY

Ut LG

’
uuUnnUn

T A T ST T SRR o RS R

". ‘e
il TYEE ZCNTRL $ C= - GBORT WHATEVER - BACK TO KEYBORRD MONIToR
TYPE =ZNTRC 3 G = TUEN oFF. ON PRINTER BELL JESh'R ND SISVERT -
NC11 JOYSTICK CAL ONLY

S.2 CPERATOR SWITCH REGISTER CPTION(S!
o NONE
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"3” PECOMMENDED OPERATOR ACTICH -
.1 CRMERA-ADC SETULP
1. PLACE_RADIOACTIVE FLOOD SOURCE IN FRONT OF (AMERA DETECTCR
OR USE A WEAK RADIOACTIVE SAMPLE R3CUT 3 FEST ERCM A FEvEctop

WITH THE COLLIMATOR REMOVED.
COLLECT DATA (C) AND DISPLAY (D!

ROJUST THE X AND Y GAIN CONTROLS ON THE NADCI UNTIL A EOLNC
CIRCLE* 1S SEEN ANC CENTERED WITHIN THE 80X ON SCREEM.

Y. ;SERS%EE THE CIRCLE+ SIZE UNTIL THE EDGES JUST BEGIN TC TCUCH

S. C(ILLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF
THERE IS AN ARTIFARCT ON THE CENTER OF THE SCPEEN THAT LOCKS
LIKE A RIGHT ANGLE BRACKET, THE CCINCIDENCE DELAY CIRCUIT
SHOULD BE RDJUSTED.

IF_THE MATRIX COUNT EQUALS 65,536, THE 2 COUNT EQUALS O AND

THE_ DISPLAY IS BLANK, THEN YURN'OFF THE 'TEST CLICK’® SWITCH

2N THE BACK OF "THE INTERFACE AND THE SITURTION WILL BE
& .

. IF THE MATRIX AND Z CCUNTS EGURL 0 THEN NC DOATm URS
COLLECTED. THEREFORE, NO CISPLAY.

#+ THIS MAY BE A HEXRGON FCR SIME MAKES COF OF CRMERR.

W fu

wr
L]

JOYSTICK SETUP

.1 H30b-ARLI

SELECT AR1] JOYSTICK CONFIGRATION BY TYPING “J™.

2. ADJUST THE X 8 Y POTS ON THE H30& JOYSTICK 50 THAT THE DgT
(VT01) OR CROSS MAIRS (VSY01) PROVIDE UNIFORM ACCESS WITRIN
THE 89X ORAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER oF
;ng ngvsrrcx WILL PROVIDE A POINT APPROXIMATELY CENTERED IN

3. CHECK THRT WHEN THE JOYSTICK INTERRUPT BAR IS OCEPRESSED THE
DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK.

4. R “CNTRL C" WILL RETURN USER BRACK TJ THE KEYBORRCD MCONITOR.
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255

255

gsg 6.2.2 H306-NCll

ggg 1. SELECT NCI1 JOYSTICK CONFIGURATION BY TYPING "K”™.

261 S. REPERT STEP 2 IN 6.2.1. THE X & ¥ GAIN CONTROLS ON THE NACC
ggg ADC'S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEPs.

254 3. CHECK STEP 3 IN b6.2.1.

RETURN USER BARCK TO THE KEYBORRD MONITOR.

¥ NCTE: IF THE INPUT TO THE ADC'S IS OUT OF RANGE THEN THE NCll
20 CONVERYT FLRG WILL SET.  THIS FLAG SETTING IS INDICRTEC 8Y
.RINGING THE BELL ON THE PRINTER {A "CNTRL G’ WILL TURN OFF/ON THE

7.1 DEVICE BUS ACDRESS MODIFICATIONS .
NC1l Tgaégg LCCATION "NCAOR™ IF BASE BUS ACDRESS IS NCOT

vsval MODIFY LOCARTION "VTVRDR" IF 3ASE BUS RDDRESS (CHARRCTER

IS NOT .

72600
MODIFY LOCATION “vIMADR® IF BASE BUS ADCRESS (BIT MAP:

85
28 1S NOT 172620
2E5 4101 MODIFY LOCATION “VTADR™ IF BASE BUS RODRESS IS N7
283 176756
291 ARI1  MODIFY LCCATION "ARADR™ IF BASE BUS AODRESS 1S NOT
;a% 170400
4
234 NGTE: A RESTART IS REQUIRED AFTER ANY OF THE RBOVE ACCRESS
235 MODIFICATIONS.
237
298 A :
533 7.2 FREE RUN MODE (TYPE “F*)
301 MODIFICATION OF LOCATION “TIME® WILL ALTER THE DATA COLLECTI
202 TONE TN THE FREE RLN MODE. CTHE BEFAILT VALUE OF 18:8) BESVISES
S Lok ABCUT 1 SECUNC.
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7.3 ERROR REPORTING

2.3

(0
.
—

1. INCORRECT KEYBORRC COMMANDS ARE RESPCNDED WITH *7°

2. ANY SELECTED CEVICE (SEE SECTICN 7.1) WHICH DOES NOT RESPCMT
ON THE UNIBUS WILL BE INCICATED.

EXECUTION TIME

THE EXECUTION TIM

E IS COMPLETELY DEPENDENT LPON THE JSER FIF
WHRTEVER CPTION SELECTED

¢
TED.

PROGRRM DESCRIPTION

DATA COLLECTION & DISPLARY

THE USER MAY COLLECT DATR FRIM THE GHMMA CAMERA SYSTEM VIR THE
NC1! INTERFACE AND DISPLAY THIS DATA CN A VTOl STORAGE SCOFE OR
THE VSVOl (BITMRP) DISPLAY. ALL FUNCTIONS ARE ENTEREC THRU THE
KEYBOARD AS DEFINED IN SECTION S.1. WHEN THE DATA COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X 8 Y DATR FROM THE GAMMA
CAMERA (LOOKING A RADICACTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIR THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE
ACDRESS WITHIN A DEFIMED MATRIX RELATIVE TO THE SCAN PQSITION CF
THE CAMERA. THE NC11 PREFORMS AN NPR INCREMENT TC MEMORY TQO THIS -
UNIQUE ADDRESS. THE PROGRAM SELECTS THE RDDRESS MATRIX B4XEHX1S
\RESOLUTION 2) OFFSET TO ADDRESS 2C003(8) FOR THE ‘A" ISOTCPE

AND FOR THE 'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTCPE
ATTACHMENT) INFORMATICN YIA_B GAMMA LOGIC IS STORED STARTING AT
AOCReSS 40000 (8). THE INTENSITY OF ERCH CELL (MEMORY LOCATION!
JF THE IMAGE IN MEMORY IS AQDJUSTED WITH THE LUPPER RANC _JWER
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VTJl aND 16
FOR VSVO1). THE CELL WITH THE HIGHMEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPERRS BRIGHTEST ON TwE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISFLAY, THE FOLLOXING
FARRMETERS RRE DISPLAYED:

LOWER THRESHOLD- S%EPLXe%gES GREATER THRAN THIS VALUE ARE
UPPSﬁ ;HRESHOLD- ALL VALUES RBOVE THIS VALUE RRE OMITTED

2 COUN , 32 BIT COUNTER OF A.D START PLLSES

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH cELL IN
THE G4XBY MATRIX )

200M- DISPLAYED IF GAIN WAS SELECTED

B-GAMMA- DISPLAYEC IF *B' ISOTOPE SELECTES
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JOYSTICK MODES

H306-AR11
SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE
ABILITY OF THE H30p WHEN CONNECTED TO THE_ARL! TQ DISPLAY A_X AND

INDICATICN ON THE SELECTED DISPLAY. THIS  INDICATION SHOLLD
AGREE WITH THE PROCEDURE DEFINED IN GECTION £.2.1. THE ARLL A/D
CHANNELS MAVE THE FOLLOWINS RELATIONSHIP: CHAN O = Y CATA, CHAN
Caarx)onrn AND CHAN 2 IS THE INTERRUPT BAR INDIZATOR (C=DEPRESSED
VitJ. ).

H306/NC11

SELECTING THE NC1l CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK
MOCE PROVIDED BY THE NC11. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC11 PERFORMS LIKE R R/D WITH THE X & Y CONVERTED VALUES
AVAILABLE IN X-Y HOLDING REGISTER. THE X AND ' DRTR IS APPLIED
T3 THE SELECTED DISPLRY AND SHOULD CONFORM TO THE REQUIREMENTS
DEFINED IN SECTION &.2.2.

NOTE : WHEN USING THE VTOl DISPLAY THE WRITE - THRU MODE IS
USED WHICH OISPLAYS A SMALL CIRCLE OR DOT. THE vsvOl
USES THE X & v CROSS HAIRS RS THE DISPLAY INDICATOR.

~ISTING

_TITLE MAINDEC-11-DZNC3-C GAMMA 1! EXERCISER

- ¥COPYRIGHT (Cs 1976
:#01GITAL EQUIPMENT CORP.

*MﬂYNHRD MASS. 01754

*PROGRQM BY R.MOORE

4THIS PROGRAM WAS ASSEMBLED USING THE FDP-'l MRINDEC SYSMAS
*PRCKRGE (MAINDEC-11-DZGAC-CO3 ,MAR 21, 1976
tTN =1
$SWR=160000 HALT ON ERROR. LOOP ON TEST, INHISIT ERROR TYPJUT
J28TTL. BASIC DEFINITIONS
g;3g§71°&133°ﬂiss OF THE STACK POINTER ### [100 *»

_EQUIV EMT.ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV I0T,SCIPE ,.ansxu DEFINITION JF SCOPE JRul
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BINCB. P11 BRSIC CEFINITIONS s

413 . + ¥MISCELLRANEJLS DEFINITIONS
415 000011 HT= 11 ::CODE FOR HORIZONTAL T#B
41§ 000012 LF= 12 +3CODE FOR LINE FEED

418 360915 CR= 15 :CONE FOR cnnq1ncs RETLRN
417 8060290 CRLF= 200 ::CONE FOR CARRIAGE RETURN-LINE FEED
418 17777 PS= 177776 + :PROCESSOR STATUS WORD
419 .EQUIV ©S.PSW

420 o, STKLMT= 177774 :STACK LIMIT REGISTER
42: Y- OIR3= 177772 ..Pnocnqn INTERRUPT REQUEST RE3ISTE
422 1750 DSWR= 177570 + HARDWARE SWITCA REGISTER
3g3 17750 DDISP= 177570 .,Hnnounnz DISPLAY REGISTER
435 ; ¥GENERAL_PURPOSE REGISTER DEFINITIONS

42E 000003 RO= *:0 : GENERAL REGISTER

<37 090001 R1= %1 .,GENERRL REGISTER

439 slaalsle . Ra= ) : GENERAL REGISTER

429 020333 3= %3 . : GENERAL REGISTER

530 0000CH R4= x : :GENERAL REGISTER

33} 0650005 RS= %5 : \GENERAL REGISTER

432 035906 - Rb= %6 :: GENERAL REGISTER

433 963007 R7= 4 : GENERAL REGISTER

434 .EQUIV R6.SP - ,.srn'x PCINTER

435 .EQUIV R7,PC : : PRCGRAM COUNTER

437 - ¥PRIORITY LEVEL DEFINITIONS

428 005900 PRO= O . PRIORITY LEVEL O

439 0R0GH0 PRI= 40 : : :PRIORITY gEVEL 1

440 020100 PRE= 100 : :PRIORITY LEVEL 2

4y 800140 FR3= 140 _ 1iPRIORITY LEVEL 3

442 900200 PR4= 200 : :PRICRITY LEVEL 4

443 000240 PRS= 240 ::FRIORITY LEVEL S

445 600300 PRE= 300 ::PRIORITY LEVEL &

33& 000340 - PR7= 340 ::PRICRITY LEVEL 7

247 - ¥"SWITCH REGISTER™ SWITCH DEFINITIONS

Y4E 100000 éu; S= 100090

<4§ 043500 SWid= 40000

453 720000 SWi3= 20000

451 010000 SWl2= 10000

452 004G00 SWil= 4900

453 002000 SWi0= 2000

454 901000 SW0S= 1000

4EE 800400 SW08=  40C

4EE 000200 SWa7= 200

4E7 C30100 SWoe= 100

4EQ CO0340 SW0S= 40

458 200029 SWO4= 20

4£3 000010 - SW03= IO

4€1 00000 SWoe= 4

462 000002 SWol= 2

463 000001 SWO0= |

4E4 EGUIV 5WO09,SKH3

45E .EQUIV SuD8.5u8

4BE JEQUIv Su07.SW7

ue? .EQUIV SW0&.SWE

458 .EQUIV SWCS,SlS
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463
470
471

473
474
475
476
i
478
479
480
481
452
423
434
4aE
485
497
459
483
499
4a;
4g3
433
434

SCE
509
S10

duunudnanonanuonun
TUR) = 02 -0 =t b=t hot p=b p=s pe
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wn
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BRSIC DEFINITIONS

100000
240000
520000
010000
304900
302000
001000
022400
o@zC0
000:09
000040
0000290
000010
000004

aconne

o bt

iaiale)!

JOC0CY
00301C
0C0014
0CC014
200014
200020
300024
090030
000034
030060
C00CeH4
000243

220020
002100
8z000C

KO1
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JEQUIV  SWOY, SWY4
.EQUIV 5WO03.5W3
LEQUIV  SWO2,SKWe
.EQUIV  SWQ].SK]
.EQUIV 5WOG, SWO

>—
. o
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L
00
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00
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B
B
B
8
B
B
8
B
8
B

;¥BASIC “CPU™ TRAP VECTOR ADDRESSES

ERRVEC= :TIME OUT AND OTHER ERRCRS

RESVEC= 10 ..RESERVED AND ILLEGAL INSTRUCTIONS

TBITVEC=14 *T" BIT

TRIVEC= 1Y : TRACE TRAP

BPTVEC= 14 ! {BREAKPOINT TRAP (BPT;

10TVEC= 20 .,INPUT/OUTPUT TRAP (IOT) #%SCOPEx¥

PURVEC= 24 :POWER FAIL

EMTVEC= 30 ,,EMULRTOR TRAP (EMT) ¥4ERROR##

TRAPVEC=34 :“TRAP* TRAP

TKVEC= &0 : TTY KEYBOARD VECTOR

TPVEC= B ..TTY PRINTER VECTOR

PIRGVEC=240 : :PROGRAM INTERRUPT REQUEST .ECTOR

()

£

+SOME COMMON PROGRAM VALUES AND EQUATES

(LZ2=20 :CLEARS Z REG AT REG I4
CLALL=100 :CLEARS NC11 AT REG 14

MATRIX=20000 :STARTING ADRS OF MATRIX DATA
SBTTL TRAP CATCHER -
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DINCB.PLL TRAR VRT"H.

525

535 0200C0 =0

= :¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A .42 HAL™™
£33 : *SEQUENCE TO CATCH ILLEGAL TRAPS aND INTERRUPTS
323 I : *Locnrzonlg CONTAINS G TO CATCH IMPROPERLY LORDED VECTCRS

{ .=

531 000174 000°00 DISPREG: .WORD O ; :SOFTWARE DISPLAY REGISTER
£32 00Cl17e D0CGC0 SWREG: _.WORD 0 : :5OFTWARE SWITCH REGISTER
£33 ) .3BTTL STARTING_ACCRESS(ES)
3% acosoc 00137 0013%S JHP T QESTART ::JUMP TC STARTING ADCRESS CF PRIGRAM
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S35
36
837
538
S39
S40
g41
S4e
543
544
545

ut
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Pt vt o Pt P P Pt P Pt i | —b P
N)r—r—r— = OO0 0)
oo Loor L WwnNoOo

e _

001100
00032Ca
040
0G0

300000
00C000
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COMMIN TRGS

.SBTTL CUMMON TRGS

S IR R R AR R AR E R AL LR ERES
iTHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:2USED IN THE PROGRAM.

.=1100

SCMTAG: ;;START OF COMMON TAGS
$PASS: .WORD O : :CONTRINS PASS_COUNT
STSTNM: .BYTE O : :CONTAINS THE TEST NUMBER
SERFLG: .BYTE O : :CONTRINS ERROR FLAG
SICNT: .WORD O ; ;CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O ; ; CONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD O ,,CONTQINS SCOPE RETURN FOR ERPCRS
$ERTTL: .WORD O ; CONTRINS TOTAL ERRORS DETECTED
SITEMB: .BYTE O : :CONTAINS ITEM CONTROL BYTE
$ERMAX: .BYTE | + 1CONTAINS MAX. ERRORS PER TEST
SERRPE: .WORD O : :CONTRINS PC OF LAST ERROR INSTRUCTICN
SGOADR: .WORD O : ;:CONTAINS ADDRESS OF *GOOC' DATA
$8DACR: .WORD O : :CONTRING RDDRESS OF 'BRAD" DATA
$GDDAT: .WORD O : :CONTRINS *GOOD’ DATA
$BODAT: .WORD O 3 : ;CONTAINS "BAD’ DATA

.ﬁgsg 8 ,,RESERVED--NOT T0 BE USED
$AUTOB: .BYTE © ;AUTOMATIC MODE INDICATOR
SINTAG: .Eg;g 8 ,,INTERRUPT MODE INDICATOR
SWR: .WORD  DSKR : ;ADDRESS OF SWITCH REGISTER
CISPLAY: .WORD DDISP ; ADDRESS OF DISPLAY REGISTER
$TKS: 177560 ,,TTY KBD STATUS
$TKB: * 177562 ) ; TTY KBO BUFFER
$TPS: 177564 :1TTY PRINTER STRTUS REG. ADDRESS
$7PB: 177566 ..TTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE (O ; ; CONTRINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 : :CONTRINS & OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 ,,INSERT FILL CHARS. AFTER R "LINE FEED"
$TPFLG: .BYTE GO ; "TERMINAL AVAILABLE"™ FLAG (BIT(D/‘-D-YES,
$QUES: .ASCII %/ : ;QUESTION MARK
$CRLF: .ASCII <15 ,,CRRRIQ’E RETURN
$Lr: .ASCIZ «i2» :LINE FEED

HH ***************************i-******!***i*********************i*i




. e e — —

MRI'-CEC-11-DINCB-C GAMMA 11 EXERCISER
DINCB.PLL

&7

ST

ooroocoooco oo
Bt Dt D=t s bt hos s bt
O LWL C000

0011g4

J011g4

001156

0G117¢C

001172

G01i74

ERROR PCINTER TRBLE

164400
172800
1?‘3520.
176756

170400

NO1

MACY1l 27(732) 21-SEP-76 15:32 PAGE 13

.SBTTL ERROR PQINTER TRBLE

; #THIS -TRBLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN ?CCUR
;¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOLND
:#LOCATION*SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TQBLE IS PERTINENT,

L ANOTEL If SITEMB IS O THE GNLY PERTINENT DATA IS (SERRPC).
 INOTER: EACH ITEM IN THE -TABLE CONTAINS 4 POINTERS £XPLAINED RS FOLLOWS:
 EM ;;POINTS 10 THE ERROR MESSAGE
¢ D }!POINTS TQ THE DATA HEADER
o1 }IPOINTE TO THE DATA
x DE }IPOINTS, TO THE DATA FORMAT
SERRTB: ‘

:THIS PROSRAM DOES NOT USE THE ABOVE ERROR TABLE .

:NCI1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
NCADR: (64000
_;V5V01 BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE
YTVADR: 172600 o
;VSVO1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE
VTMADR: 172620
;VTOL BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
VTRDR: 176756
" ;ARI1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
ARADR: 170400
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8- aAMMA 1] ENERCISER MACYIL 27.732) 2i-SEP-T&  16:32 PAGE 14
ERROR B INTER “B.E
_ «NC11 REGISTER ADCRESS POINTERS
54392 NCSSR:  1648CC ° : COMMAND. STATUS
10433z NCOFF:  1643C3 L SFFSET
{69209 NCRREG: 164004 : ADCRESS
164008 NCgHI: 164006 tHI 2 COUNT
14515 NCTRES: 16412 150 £ OUNT
- « W h: :
164014 NCSFUN: 164014 :SPECIAL FUNCTIONS
:VSVOl RESISTER ROCRESS POINTER3 (CMARACTER ZEMNEFATZR.
=222 VIVCRG: 172890 : CHAR /STATUS
§r§sea VIVEMP: 172602 : CROSS HAIR POS
173855 VIVEOS: 172604 : CHAR POS
:vSv0!l REGISTER ACCRESS POINTERS (BIT MAP.
2629 VIVOSR: 172620 : COMMAND /STATUS
%75222 VIVNAP: 175522 :MAP AORS
1ee MMLEREC o, I Bore
§‘§s§c VIVING: 17363C SINTENSITY LOJK UP
:VT01 REGISTER ACLRESS POINTERS
J
1ETEE VTCSR: 176756 - SOMMAND - STATLS
foE=2R VIXDRS: 17B760 NDRC
1~5°E3 vevBad: 176782 :Y DAC
.AR11 REGISTER AZDFESS PSINTERS
e s ARSSR:  1TOMC L IOMMAND STATUS L ChAMMEL
1ELIE AEECF: 173402 :370 gFrER

C - - - - o - - ——— ——
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MIINJES-11-02NES0 GRMMA 11 ENERCJISER MRCOYIL 27732y 21-SEP-TB  15:32 PRGE LS

2aNJE. 1 ERROR EXINTER "REL
ggg + COMMCN PROGRAM TAGS AND STORAGE _CCATIONS
o 9
£58 0Ci2¢p 200003 TEMPO: 3 :COMMON UTILITY LCS
sSF 3013y J00A0 TEMPL: 0 s COMMON UTILITY LOE
52 051352 (002020 TEMPI: 0 :COMMCN UTILITY LGC
553 CO13S4 COPCCC DTYFE: O o VSv0l DISPLAY,-1=YT01 CISFLAY
&0 001258 009920 INTENS: 29 I TOTAL ® OF INTENSITY LEVELS. 16 OF 22
8. 031360 000026 INTLUT: D SINITIAL INTENSITY SHADE
S23 (001382 D0EMES YTVSAV: E400 :VSVO1 SET UP - CULL S-REEM, MONC:SLA WHT., EMNA SISPLAY
S83 201364 OCL03) MRARDR: © : CUPRENT CORE ADRS OF CELL QE*AG CIZFLAYESD'
S84 O2126e 00O05C MAPRCR: 0 :CURRENT ADRS OF BIT MAP LD
$es 231370 200003 EINCNT: 3 :CLPRENT PINEL BYTE COUNT
58 001303 090000 PIXASM: 3 4 PIYELS ASSEMBLED HERE BEFORE SIT MAP L
g6 001278 000000 MIRIZ: 9 :COUNTS B4 DISPLAYED posxrxcns sacu RCW ./T0L.
s£8 60137 590000 VERT: € :23UNTS 64 ROWS FOR wrox DISPLA
€29 01390 20CCA0 \REF: 3 x PCS FOR VIOl DISPLA
&> 09130z 000022 \REF: 10 Y FOS FOR VIO! nzsanw
€~ 531309 9g0naR NBCBUF: © .vw'nxns ASCII CHRR THAT NEECS CONVERSIZN FOR /731 213
£ 08913% 060208 KBFF: 3 : CONTAINS KEYBOGRD CHAR TFED
£°3 0391310 020CAC TTYoUt: A :CUTPUT CHAR TO PRINTER
£°5 DQ13]2 aesncc e 3 :U W THRESHOLD VALUE APPLIED TC MATRIX 2ELLS
5‘5 DC13dly z.(.f T ‘R HIGH THRESHOLD vALUE &PPLIED TJ MATR Tx <E LS
&t 001316 000000 SImSAv: O : SAVED foz CSR CONTENTS WHEN SISPLAYING
€7F 201339 Q00CCh SRIN: 3 :3RIN 220, GAIN =40
€T 501332 01093 1075Iz: u403s. :ToTAL 8 OF CEL;S IN MATRIX (ISTOPE A OR 8.
£79 501324 000060 CHARCT: o :COUNTS TOTAL 8 OF CELLS IN MATRIX (ISCTOPE A 3R 2
£33 0381336 ORREA0 8aSX: 2 :CONTAINS CURRENT X DAC POSITICN (vTO1®
£€! C£21330 Qoocoo BRSy: © : ZONTAINS CURRENT ¥ BAG POSITION (vT3D)
632 001333 QOCO%E INJXY: B :ZANTRINS CHAR SI2E OFFSET .vIOD)
893 CCI334 002765 :mu: i SONTAING LARGEST CELL OF “ATRIX WITHIN THRESHOLIS
€84 29133 503552 RodONT: 2 :CSUNTS B4 CELLE EACH ROW OF CJRE MATRIX
595 Coiddy wejsb TASLEX: MATRIX :ZINTAING STARTING ACRS OF MATRIX OF SELECTED ISGTIPE
£9€ OCi342 230009 rnseqn: 3 :NON-ZERO_SAYS COLLECT NEW CAYR § DISBLAY IN e3ZE IR w3
g6 0Si%wd  Q0COIS TINE: 12 :4¥GH ORDER COUNT DELAY FOR COLLECTING _SATA-FREE QUi a3
£53 20134 X0 JIYPE: § ,-nc': J0YSTICK SCURCE,-1=AR1l JCYSTICk vast
285 20:350 220208 ARCHAN: 20200 SSONTAINS CURRENT ARII 2hAN 8 UNIPOLAR BIT
£32 3AI3EZ 3nRfae MEELST: 3 27SA13 187 BIT MAP, -1 SAYS N0 8I° MRP LS.y
237 Z25T3Eg IimErE gE . En: 3 5 S BING BE.L N MD SohiEST. SDosavs oontd
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NDES-11-DINCE-S  GAMMA 11 ENERCISER MACYIL 27.732) Z1-SEP-Th 15:32 PRIE 15
JB.811 MAIN EROSRAM
532 .SBTTL MAIN PROGRAM
634 001356 START:
535 -SBTTL INITIALIZE THE COMMON TAGS
5% :3CLEAR THE COMMON TAGS (SCMTAG) AREA
€9° (£2135% Clan0e CC1i00 MOV 83CMTRG. RE +:FIRST LOCATION 70 BE C_ER®EC
£% 901362 005026 LR (RE)+ : :CLEAR MEMORY LOCATICH
639 0Qi364 022708 901Id CHP #SWR,RE ;;DONE?
Te3 001370 20137 ENE .6 +:LOOP BACK IF NO
91 301372 Diev0e 001120 MOV #STACK,SP ;;SETUP THE STACK PCINTER
~02 : s INITIALIZE R FEW_VECTORS
TC3 0013Te 212737 Q011150 £20034 MOV #§TRAP, J8TRAPVEC ;;TRAP_VECTOR FOR TRAP CA..S
T4 031824 Q13n3r 000342 Q9CC3S MV 8340, JATRAPVEC+2; [EVEL 7
TS QCi4l2 Q13730 Gll2ld 02503y MOV #SPWRON, JUPWRVEC ; ;POWER FAILURE VECTOR
TD6 20142 012737 (00234 02323% MOV #340, J8PWRVEC+2 ;i LEVEL 7
ey ::SIZE FIR A HARCWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
e N ::EQUAL TO R "-1%, SETUP FOR A SOFTWARE SWITCH REGISTER,
TJ3 D0CI426 213746 209004 MY JMERRVEC,-(SP) ~;;SAVE ERROR VECTOR
c19 0C1432 012r3¢ Z3I466  002COM MOV #6548, JEERRVEC  {ISET UP ERROR VECTOR
cil 0OINNQ Q1373 IT787 QCIiNC MOV #03iR, SWA :;SETUP FOP A HARCWARE SWICH PE3ISTER
712 00isve Dier3r 107878 00114z MEV 8DDISE DISPLAY {iAND A HESCWARE DISPLAY REGISTER
T13 Ofiysy DEEPPr ITTTTT TTTNSE CMP #-1, 25WR :3TRY TO REFERENCE HARDWARE SiR
~14 001482 961012 BNE  EBS : 1BRANCH IF NO TIMECUT TRAP 0C-URREC
2is ::AND THE HARDWARE SWR 15 NCT = -:
TIE 001454 0Q0CHO3 BR BES * ;:BRANCH IF NQ TIMEQUT
cic 20i4ge Q12716 COL4T e48: MOV 855§, .SP) :;SET UP FOR TRAP RETURN
n18 031472 0C00O2 RTI
7.3 CCI1474 712737 COOI7E COMI4C B5§:  MJV  sSWREG,SWR :sPCINT TO SOFTWARE SWF
722 001502 Di2737 D0CI~4 401142 MOV $DISPREG, CISPLAY
-£1 OCISI0 Olee3? 0OCCOM BB3: MOV (SP)+,dsERRVEC ;:RESTORE ERROR VECTOR
723 201514 104400 013283 TYPE  MSGI :53_IDENTIFY PRISRAM
T34 001820 0Qyr37 6OBILZ JSR BCUSELCTA :DEFAULT T3 vSv3] CISPLAY IF THERE
"25 001524 103019 i & 38 :BR IF DISPLAY VSvO1 IS "HERE
7z& 00158 (004737 00S262 JSR  PC.SELCTSB ;IF NOT GO LOOK FOR VICL DISPLAY
~3¢ 001532 192208 BiC. 33 :BR IF AT LEAST THERE IS5 R VID] 2:5P
726 201Z34 104400 013y12 TYPE MSG3 :3J TYPE 'BUS TIMECLT £R - vivi: ZIs
723 001540 104400 (013453 TYPE M55 ;60 TYPE 'BUS TIMEQUT ER_- V=01 CI3PL
~32 C2iE44 900000 MaL T :NO DISPLAY SEEN AT ASSISNED 3.3 A2RS
73. COCiSss 013700 00:1gd 33: MOV NCADR,RD :GET NC11 BASE ADRS
732 ZCiSg2 Q12701 001176 MOV WNCCSR, R1 :GET PIINTER ADRS
733 -o.5sk 710021 NCSET: M)y RO, .RiYe :SET UP NCI1 REG ADRS PTRS
r34 O0IEEC 06279C 20202 ACC  #2,R0 :BUMP_REG ADRS
722 QCiSps 023701 CSAIRl cMP  sViVCRS,R! ;ALL SET UP?
736 Zii579 G0:3%e 3NE CSET :BR_IF NQT
727 CCiS72 (12737 0CisOb 200004 MY 81§ ERRVES :SET UP TIMEQUT ADRS
728 COl1eC COE777 17037 TST  ZNCLSR :WILL TRAP TC LOC 4 IF NOT THERE
38 F91E34  CODNOM BR START1 :BR IF_THERE
742 Q01676 322626 18: cwp (SP)+,15P)e ;FIX_STACK SINCE N3 RT!
74. 0J1EiC IC44CC 013513 TYPE  ,MSGS 160 TYPE_'BUS TIMEJLT ER - NC1I
742 DC1EL4  000C69 HAL T :NC1] NOT SEEN AT RSSISMED BUS ADRS
753 SC161e 012737 00000e 0OC2CH STARTL: Moy sERAVEC+2, ISERRVES tRESTORE ERR “RRP 3¢ T3 8T ™2
Tee 221234 003008 RESE tGLR_WORLD
~4 ZI1E3E [0ON737 CCES06 JSR  PC,NCSTR) :G0_STCP NC1! $ CLR CORE MATRIN
7<f CIiE3z Cigr77 020200 177aNC M3y EMATRIX, INCOFF tSET OFFSET.A0RS 2CC30°
-7 ZIig4l Iigcar Slidk CLR SAIN tRESULAR GAIN
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SNSB.PLL NITIALISE THE JOMMON YRGS

D43 OCiEW 1T Q3000) 00134 oy unﬂTRIx TRBLEX ISOTOPE A et

=33 gl Eiavi: M 504 MY B IVe7n TN :EtiLIN THRESHOLD

-sl O016B 812737 20122 000J6) MOV nga’N¥PIkv£~ :3ET KEVBORRD INTR RETURY £0FsS
i ot Sl oy | o

35 RRiRAR ZjEeds mmaddd QaNsS HY -108 3TkE §?T YRTH-ENABLE

T84 D0I°CH  IONMDD  DI3BM3 TPE K 1ol ASK E3 38 KEVBORRC SoMMRID‘E,
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INITIRLIZE TME JOMMON TRGS

+THIS IS W LIST OF KEYBORRD CCMMANDS FOR THE NCil/DISPLAY/JOTSTICK
:D DISPLAY onrn
£ ERRSE THE S0
L SET LOWER anssno D FROM KEYBOARD & DISPLAY DAT#
1 3ET UPPER THRESHOLD FROM KEYBORRD a i) gFLn. FATA
N COLLECT NEW DATA FROM CAMERR (CLEAR CCRE MATEIN
%4 COLLECT onrn FROM CAMERA
i3 STOP SOLLECTION
6 INITIALIZE EVERYTHING
1o 200M - SET GAIN TO ¢
‘R REGULAR - SET GRIN 70 2
A DISPLAY ISOTCFE A
:8 DISPLAY ISOTQPE B
Y SELECT V0L DISPLAY
W SELECT vSVO1 DISPLAY (DEFAULT USING 1ST BIT MAP.
M SELECT VSVOl DISPLAY AND USE 2ND BIT MAP
:F FREE RUN MODE - CCLLECT 8 DISPLAY NEW DATA CoNTINUAL.:
:J JOYSTICK CALIBRAT™ N LSING ARILI
K JOYSTICK CALIBRATIUN USING NCil

i CISPLRY INTENSITY TEST IMAGE ON SELECTEC DISP_AY
+oNTRL C  H30RT WHRTEVER - BRCK TO KEYBCRRD NONI OR

«CNTRL G TURN ON/QFF BELL (NO CONVERT INDILRT’CN, SNNCLL

:JOYSTICK CALIBRATION ONLY

+THIS COOE WILL DISFATCH PROSRAM TO THE PROPER
:ROUTINE VIR THE DISPATCH TABLE °"RTABLE’

“ISEN: CLR FREERN « KNOCK 004~ rnrs RUN M3CE 17 SET
MC. $STACK, SP :RESET STA )
CLR KBUFF } TNSURE N3 szaoaac 3ARGAE

: C'R PSW :ALLOW KEYBOARD INTR

JISN: MOV KBUFF . RC LO»K FOR CHAR
8EQ LISN :WATT FOR ONE
o KBUFF :
£Mp RC, 8101 *NAS IT A CHAR®
BC B3RO0 'NOT A GOOD CHAR
813 8177740, R0 ELIHINATE LKER CASE
oMP RO, #33 ;IS IT AN ALPHA CHAR?
8CC B04B0OJ :BR IF NOT
ASL RO tMAKE__P WIRD JFFSET
757 RTABLE-2(RD)  :IS IT & LEaAL CoMMAND®
8EQ 8008C0 S8R IF N2T
e SRTRBLE-2(R3*  :GC Do 1%

: KEYBOARD DISPATCH TRBLE

TRBLE: RCUTA 12" DISPLAY ISOTOPE 2
ROUTB :*B* DISPLAY ISCTOPE B
ROUTE :*>* COLLECT DRTR ~
ROUTS :*8' BISPLAY CATR
ROUTE :*€* ERASE SCOFE
ROUTF PF FREE RUN MGDELCOLLEST NEW DA™S 8 DISPLA™ SINTINCUS.
ROUTS :°G' INITIRLIZE EVERYTHING
C :*H' B0BGO
9 :*1* BOCBOC
RCUTT 7 GO TO ARIL JOVSTISK IALISRATICN

- — - - - -—— —p

*©



2 o v e ——

GO2

JRINTEC-1I-DINC3=C AMMA 1: ENERCISER MACY.L 27.733) 2{-SEP-TB 15:32 PAGE 13
NI INITIAUTZE THE JOMMON TRGS )

Q:1 0C3034 Q08202 " RYUTK K" GC TC NCIL JOYSTICK an:apnrxon

12 002 00e3le ROUTL ioLe GET LOWEP THRESHOLD FROM KEYBOARD

§13 032036 203342 RIJTM UM s LECT vSvOl DISPLAY GND USE ENC =27 MAP

S:4 03032 002402 ROUTN :*'N’ GET NEW DATA FROM CAMERA

315 902034 gggsog g ;'g' 00BGO

S1§ 00353 (00005 A :'P* 800800

817 003040 000700 ) +*Q" BOCBOO

szg 002042 02420 RIUTR :'R* REGULAR GARIN

913 0092049 502435 ROUTS :*S* STOP COLLECTION

€39 20304t 052454 ROUTT «*T* DISPLAY INTENSITY TEST IMAGE ON SELEZTES CISPLAY

SZ! 202050 002479 ROUTU :*U' SET UPPER THRESHOLD FROM xETBCARD

8z2 003052 202820 ROUTY :*y" SELECT YTO! DISPLAY :

£33 022254 Q02840 ROUT: W' SELECT vSvDl 2ISPLAY.CEFAULT LOND LSING 1S™ 81T mRP

§24 00205 0090C ) :*X* B00OBOY

£35 002260 GQ00CC 0 ;°Y' B00BOO _

§§§ 002262 00Z5TE ROUTZ :°2° 200M - SET SRAIN TO |

ggg :REPCRTS ILLEGAL KEYBOARD CHARACTERS

€30 0020e% 0I2737 022077 00U310 BASBIS: MOV 877, TTYOUT :SET UP '~

€3l 0023-2 0JQ4737 L0617 ISR PC. +vPo :TYFE IT

€32 Q0078 004237 35g1sy ISR P2 TYPCR :00 A 'CR°

ggg 002102 003712 B8R LI&N :G0 LOOK FCR 300D CHARR

€35 002104 012737 020030 001340 ROLTA: MOV SMATRIX, TABLEX HILL DISPLAY ISCTOPE A

836 305112 00C137 0C2biE IMP CHANGE 0 0O IT

837 202116 0i2737 C4O00CC COI340 ROUTB: MOV sMATRIX+20C00. TRQLEX WILL CISFLAY ISO"ZPE B

229 CO0Z124 000137 00261k IMP CHANGE 60 po 1t

B33 005130 Q04737 005440 82JTS:  JSR PC,NCSTRT 160 START NC1I

g40 002134 000137 001732 I LISN :COLLECT DATA UNTIL KEYBRE JCMMAND

g+ 003140 006137 002kle RILTD: JMP cnnwcs G0 DISPLAY DATA

S43 D0SI44 004737 00SS36 ROUTE: JSR P, ERASE :G5 ERASE SCOPE

943 £03150 000137 001732 NP LI&N GO WAIT ON NEXT COMMAND

344 2GE184 DI2?37 177777 05i34T RCUTF: MoV 0-1 FREERN :SELECT FREE RUN MCDE

84S (QCZ1£2 004737 005506 ISR PC,N2STPL 130 STOP NCI1 8 SLR JORE MATRIY &SREAR

856 £03166 004737 005540 ISR PC,NCS'RT :60 STERT NCil

B47 J)2iz2 00S30C oL RC :SET JP TIMER

cug (002174 013700 00i3w MOV TIME.R! :SET JP GRCSS TIMER vAu.E

£49 002200 00S300 13: DEL RO :COUNT

gc9 002202 001376 BNE 1$ :WAIT FOR Z2ERS

851 (02204 0OM42737 000040 0C01230g 8I¢ #BI7S,kBUFF :LO0K FIR FJSSIBLE STIP ASY = RIZ _2AE5 2ASS

852 002212 0J22737 000123 001306 CMP - 8123.FBUFF :STOP BEEN STRUCK®

853 002220 001007 BNE 23 BR IF NJT

6S4 (002222 042777 000032 176746 BIC 83, INCCSR 'STOP NC11

95 N0C2230 005077 178742 CLR aNAZSR :2ERD NC CSR

8cg Q002234 000i37 00I7l1E IMp LISEN :GO0 AWAIT NEXT COMMAND

€57 002240 005301 23: CEC Rl ;00 LOOP AGRIN?

eSa 002242 001356 BNE 13 :BR IF SO

823 002244 000137 002&le TMP cnnncs :NOW GO DISPLAY DATA JLST COLLECTED

860 002250 004737 DCSS3E ROUTG: JSR PC, ERASE :G0 ERASE SELECTED CISPLAY

¢el 002254 [£00i37 (0316lb ] IMP START! :INITIALIZE AND START FRESH

ccz (05260 004737 0053%S6 SCLTI:  JSR PC.SELCTCS +30 SELECT ®R1I FOR JOWSTICA oAL

EE3 (OCZ264. 103402 B3S 18 :BR If BUS ER FROM RRI!

8e4 0228k 000137 004146 IMP TI0Y G0 TO IT

ESS (02272 i0<4400 DIz2€77 18: TYPE  MS5T :5) TYPE 'BJUS TIMEOLT ER - ARj."

gtg CCzz76 LLCL37 LUlT3z IMP LISh 193 BACK 7O REY3CJARD LISEN

C e amam—— -
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DINCB.PIL INITIALIZE TYE JOMMON TAGS
agr 002302 30503 001346 ROUTK: CLR JTYPE JT{PE 0 SATS NC11 FOR JOYSTIZ¥ CAL
853 00Ze0b Q00L3r 3041 ) P TI0Y 160 1O IT
359 002312 Q013737 2903408 17778 ROUTL: MOV sPR? . PSW :DON’T WANT ANY INTR'S NOW
37 Q05320 104400 Gi3sal TYPE  .MSGe :ASK FOR OCTAL DATA
°1 002224 10410 ROCCT GO 3ET IT
872 002326 012637 001312 MOV (SP)+, THLD :SAVE IT
gt3 002332 00S037 Ilrce+ CLR PSW :ENRBLE INTR'S
§T4 003336 00013T J026lE IMP CHANGE :GO DISPLAY
875 002342 Q12737 177777 021352 ROUTM: Mav 8-1 nschr SELECT 2ND BIT MAP
e~5 002356 00873 (0Q0s1ie JSR PC,SELCT 60 SELECT vSvOl
§~T 002354 103407 BCS 2§ :BR IF B3US TIMECUT ER FRCM /572
g~8 002386 2113700 001222 ) MOV VIVCSR, R :GET 2ND BIT MAP ACRS
379 002352 042760 QO0NGC :rTTs0 31¢ 88178,-20.R0"  :TURN OFF 1ST BIT MAP
380 002370 000137 001732 18: Jup LISN GO AWAIT NEXT COMMAND
€8] 00237% 10440C C13412 38; TYPE MES3 :G0 TYPE ’'BUS TIMEQUT ER - VSv3J! CISFLAY"
832 (002400 000773 B8R Is :GO BACK T0 KEYBOARD LISEN
883 00240 OONT3" 205506 __ RJUTN: ISR Fe HCSTPL :GO STOP NC11 & CLR CORE MATRIX
853 {02406 013777 001316 17B3E: MOy COMSAV,INCOSR  :RESTART WITH PREVIOUS SR CCNTENTS
835 002414 000127 001732 IMP LISN :COLLECT DATA 8 AWAIT NEXT XEY2RC 22¥™ANC
egc 002420 00S037 001320 _ ROUTR: LR GRIN A :WANT REGULAR GAIN
€37 002424 Qq2777 D00DH0 1TESW BIC 40, INCCSR : INSURE REGULAR GRIN
833 QG243 000137 - 001732 . _ IMP LISN :LOOK FOR NEXT COMMAND
863 Q002436 042777 ‘000003 17eS32 R/IUTS: Bl 83, aNCCSR :STOP NC
230 102444 00S077 176526 CLR INLCSR :ZERO NC CSR
831 003450 0QD137 QCIT32 IMp LISN :L0OK FOR NEXT COMMAND
832 J02454 (004737 0054EN ROUTT: ISR PC.NCS :G0 STOP THE NCI! IF RUNNING
833 002460 004737 COS7S6 TSR pg 'oxncs 150 SET UP TEST CCRE IMAGE
894 CO2464 000137 (02616 THP CHANGE :G0 DISPLAY IT
§35 003479 012737 000340 IT7TTE ROUTU: MOV $PRT. PSU :DON’ T WANT ANY INTR'S
§% 002476 104400 01333] TYPE  , MSG2 :ASK FOR QCTAL DATA
897 002502 104410 RDOCT 160 GET IT
298 02504 012637 001314 MOV (SP)+, THHI :SAVE IT
89§ 002510 005037 177776 CLR PSW :ENABLE INTR'S
300 CO2514 000137 002616 _ NP CHANGE : 30 DISPLAY
331 002520 (004737 00S262 SCUTV: ISR PC,SELCTB -GG SELECT VTOl
30z 002524 103402 BS 23 :BR IF TIMEQUT ER FROM VTCl
903 00°526 000137 001722 18: IMB LISN G0 AWAIT NEXT COMMAND
604 002532 104400 013453 2%: TYPE MS34 ;60 TYPE "BUS TIMEQUT ER - 4TO! DISPLAY'
S35 002536 000773 BR is :G0 BACK YO KEYBOARD LISEN
90E 002540 (005037 001252 ROUTW: CLR MSELCT :SELECT 1ST BIT MAP
907 000844 084737 00Si12 S B¢, SELCTA :30 SELECT VSVOI(DEFAULT ZoND!
908 002550 103407 acs = :BR IF TIMOUT ER FROM VeVl
959 (02552 013700 001222 MOV VTVSR, RO :GET 1ST BIT MAP ADRS
§10 002556 042760 GCOO400 000029 BIC #8]T8.2C.RD)  :TURN OFF 2ND BIT MAP
91] 002564 005137 00;732 1§: THp LIS 150 AWAIT NEXT COMMAND
41 002570 104400 O13u:2 23: TVPE MEG3 :G0 TYPE °"BUS TIMESLT ER - VSVQ: CISPLAY®
913 002574 o?a~73 - ER iz :G0 BRACK TO KEYBOARD .ISEN
314 00257¢ 600040 001323 ROUTZ: MOV 840, GRIN ENQBLE GAIN I
§ie 07Peny 083777 001220 I763E4 B1S GAIN, INCISR :SET IT AT NC usn
3 002el2 0600137 9C1%32 IMP LiSN G0 AWAIT NEXT COMMRND




7
;Z
m

¥
'iro
00 Lip )

€

A O LID LD DD
UIUIONH 30— 0 0o
CUEWO—ODW-§

) L)L) ALV 3D D DL
(S NININIMININIO IOV IV
ML (O00 )

IO L)L)
FHNIN
OO =3

4
—

vy

D
414
£t

?

SO
- &
o

11-DINCB=S
1 INITIAL

202516

002622

0262k
832632
0C2634
632640
£02644
802650

002774
CC200e
0030306

003012

£020¢c6

ca4T3"

OC{7°37

CoS7 37

Jo1067 °

0i1270C
012701
Qo4737
005220

390137

012709
0.2701
004737
005303
100374
005200
004737
005301
022701
001372
005201
004737
£0s203

102

oIMMA i1 EMERCISER MACYLL 271732) 21-SEP-T6 158:32 PAGE 2!

<E THE COMMON TRGS

Qoss3e
005464

0C125+

00.75C
Q73567
00ses4

ge1v7e
COse46

026010
00Sb34

006033
COS&46

501730
000017

70000
00eCH7

00Se34
sjalsia[org
000021
00Se34

00i262
82210

., 090933

00le7e
003132

GC3777

002638
005676

0CSe7e
cCoe3s

(e ] @8 1200
(6 ) o B |
o (T
[LVIAVIAN]
(M
oo

130 CLERR SCREEN OF SELECTED DISPLAY

CHRNGE: JSR PC.ERRSE ;GO £RASE SCOPE
:STOP NCIl AND GET SET 70 DISPLRY
OISDAT: JSR PC,NCSTP ;G0 STOP NCLI

+NCW DRRW R _BOX AROUND POTENTIRL MATRIX CISPLAY
:ARER ON_THE SELECTED DISPLA

89X:  TS7T OTYPE :WHAT DISPLAY?
BNE BOX1 :BR IF VTOI
MOV #1750, R0 :SET UP BIT MAP ADRS - TOF LINE
MOV #7357, Rl :SET UP PIXEL DATR IN Rl - INT T
JSR PC,DISPY :G0 LOAD BIT MAP
13: ING RG' :ADVANCE ADRS
CMe £1770.R0 :TOP LINE DONE?
SEG 23 a IF S0
ISR PC,DCONT : LOAD NsxT PIXEL WO
BR 13 !NEXT MAP LOAD
2¢: MOV aeoxo RO :SET UP axr MRP ADRS - 83T LINE
JSR PC, DISPY :G0 LOAD BIT MAP
33: INC rRC’ : ADVANCE ADRS
CMP $£020. R0 aor LINE DONE?
8E4 4§ :8R 1F SO
TSR PC,DCONT :LORD NEXT PIXEL WD
BR 33’ :NEXT MAP LOAD
43 MOV . #1730,R0 :SET UP BIT MAP ADRS SIDE _INES
c3; ADD 217 RO :OFFSET NEXT RCW
MOV 70005, R1 :SET UP PIXEL 3 DATA IN Rl - INT 7
CMP £6047 . RO QT BOTTOM OF SCREEN?
BEQ 3 GO START vSv0l DISPLAY
ISR PC.DISPY G0 LOAD BIT MAP
MV 87 Rl :SET UP PIXEL O DATA IN B! - INT 7
ACD 221 RO :OFFSET TO RIGHT LINE
JSR PC.OISPY GO LOAD BIT MAP
B8R c§ :00 NEXT ROW
1f MOY VIVSAV, aVTVCSR 3 START DISPLAY
MOY %2010, FAFADR OFFSET BIT MAP ADRS
MCV. 83, PIXCNT :SET UP PIXEL BYTE COUNT
cL PIXASM {CLR PIXEL RSSEMBLY WORD
NP LARGES ' &3 DISPLAY CELL DATA
30X1: MOV #3777,RC :SET UP X
MGV 83636 RI :SET UP Y
18: ISR PC.DI5PY! :DISPLAY POINT
DEC ‘RO *MOVE X BY 1
BPL 18 *AGAIN TILL oﬁws
INC RO :X=0, Y=3636
2%: ISR oC,DISPY! oxsban po
DEC RI :MOVE Y BY
CHP 8635, R1 QT BOTTCM LEFT”
BNE 2% :BR_IF NOT
INC Rl r=636, X=C
28 TSR PC,DISPYL ozspLh» ooxwr
INC RO MV X 8Y
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DaNJB. P11 INITIALIZE THE SOMMON TAGS
973 003060 Q22700 004200 CMP #4000, R0 AT BOTTCM RIGHT?
33 003ee posaed e 3 3“3%77”9 Tea
378 8838?3 884‘8, 00367 48: JSR PC,DISPYI DISPLAY POINT
377 003074 005201 INC Rl nov Y BY |
Q78 003076 02270! 003636 CMP 83636,R1 :AT TOP RIGHT’
979 003102 001372 SNE 4§ :BR IF NOT
990 003104 012737 000100 031274 MOV 8100, HCRIZ '8 OF HORIZONTAL POINTS FEB RCL
93! (03112 012737 0001G0 0013™s MOV 2100, VERT :4 OF ROWS
§85 OJC312C 005037 001200 CLR XREF :START AT LEFT MARGIN
ggg 003124 042737 003806 ©01302 MOV uxees ,YREF ‘ANG TOP OF SCREEN
385 :NOW LETS FIND THE LARGEST CELL
986 003132 013737 091322 9071324 LARGES: MOV TOTSIZ,CHARCT :NUMBER OF ELEMENTS TO CONSIDER
$87 Q03140 017700 175174 MOV ITRBLEX,RO ‘THIS IS FIRST GUESS
Q39 003144 013701 001347 MOV TRBLEX,R! ‘R1 POINTS TO TRBLE
389 003150 020021 LARGEL: CMP RO, (R1}+ : COMPARE cusss AGAINST NEW
990 003;52 103005 " BHIS G586 :GUESS STILL GOOD
331 (003i849 024137 001314 CMP = (R1), THH: :GUESS SMALLER BUT CHECK NEW
§92 003160 131001 BHI OVTHH! :HI AGRINST UPPER THESHOLD
§33 003162 011100 MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
994 (0216§ 005721 OVTHHI: TST (R1)4 : INCREASE REGISTER BY 2
935 (00316t 005337 021324 35G:  DEC CHARCT :COUNT THIS LAST COMPARISON
33§ 392172 CC13Ed BNE LARGEL
{
938 . : THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
339 NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL
1000 003174 163700 GC1312 SUB THLO,RC :SUBTRACT LOWER THRESHOLD
i80; 003200 101092 BHI is :BR IF CELL VALUE GREARTER THAN LO THRESHOLC
1002 003202 000137 0QO35G0 JNP DISDON :DON'T DISPLAY-RLL VALUES BELOW LO THRESHOLD
;gga 003208 210037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
- b4
1005 ‘ :NOW PICK QUT EACH VALUE IN ZORE MATRIX AND SCALE TO THE
;ggg :FROFER INTENSITY LEVEL. THEN CISPLAY IT ON THE SELECTED DISPLAY
1008 003212 013737 001340 201264 DMATRX: MOV TABLEX,MRXACR  ;BEGIN AT TOP LEFT ROW
100§ GJ3220 062737 017600 CO1264 ADD #8064, MRXADR  :OFFSET TO BOTTCM OF CORE MATRIX
'0i9 003528 012737 000100 00133t MOV #64.  ROWCNT : THERE ARE &Y CELLS PER ROW
1811 003234 017702 176024 DISLOS: MOV JMRXADR, R2 :GET A CELL VALLUE FRCM MATRIX
1012 003240 062737 000002 001264 ADD 82, MRXADR :BUMP MATRIX ADRS
1013 (03246 005337 001335 DEC ROMCNT ,»ounr CELL THIS ROW
1014 003252 001006 BNE CKVALU :BR IF ROW NOT FINISHED
1015 003254 012737 000100 001336 MOV . #BY,,RCWCNT :RESET NEXT ROW COUNT
101& 003262 162737 000400 001264 SuB 8256, MRXADR  :SET UP FOR NEXT ROW IN MATRIX
1017 003270 020237 001314 CKVALU: CMP R2, THAI :CELL WITHIN HI THRESHOLD"
10ig 003274 101003 BHI outLIm sBR IF NOT
1018 003276 163702 001312 * SUB THLO,R2 +SUB LOW THRESHOLD
1029 003302 101006 BHI SCLCEL :BR IF CELL ABOVE LOW THRESHCLD
1021 003304 005737 001254 QUTLIM: TST DTYPE :WHAT DISPLAY
1022 003310 001052 BNE CHON :BR IF V70l
1523 0033i2 005004 CLR RY +SET CELL T0 LONEST INTENSITY
1024 003314 000137 0035G4 INP MAPLD :LCAD BIT MAP
i32€ 003320 013700 00133M SCLCEL: MOV CFERL . R1 *NOW ESTABLISH WHAT INTENSITY LEVEL
1026 003324 012703 00CO0e MOV 86, R3 :SCALE T0 32 LEVELJ
1027 003230 G05737 0OCl25d ST DTYPE :1S IT A V3VOl DISPLAY?
1028 002334 (CD100! BNE 1% :BR IF NIT
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DEC R3
1%: CLR QY
DVLooP: ASL RY
CMP R2,Rl
BLO  NODEF
TST Ri
8EQ 13
INC RY
13: SUB R1.R2
NODEF: CLC
ROR Rl
DEC R3
SNE DVLOOP
SUB Rl R2
B8L0S  GOON
INC RY
S00N:  TST 4 DIYPE
BEQ MAPLD
AsL RY
MOV LEVTAB-2 'R4) RS
ASR RY
BEQ CHDN
:THIS CODE DISPLAYS EACH SCALED
MLOOP: MOV XREF.RO
MOV YREF &1
ISR PC GET
DEC R
BNE nLoop
CHON:  RDD #32., XREF \
DEC  HORIZ“
BNE DISLOP
MOV 8100, HORIZ
CLR XREF
SUB #24.,YREF
DEC VERT’
BNE DISLOP
DISDON: JMF PATLRT

+ THIS CCDE CISPLAYS ERCH SCALED
MASLD: MOV

18:

MAPRDR, RO
RY
18
RY

PIXASM
F1XASN
PIXASM
PIXASM

;SCALE TC 16 LEVELS ON vsvOl DISPLAY
LEVEh BgILDS IN R4

88M§§RE THIE CELL TO LARGEST 'CDIVIDED BY 2j
gEE%F CASE WHERE O DIVISOR

ﬁCCOUN’ FOR GOCD SUBTRACTICN

NOH DO THE SUBTRACTION

MﬂkE DIVISOR SMALLER
:COUNT POSITION

sAGAIN IF NOT SCALED TO 16 OR 32 LE/ELS YET
:ACCOUNT FOR REMAINDER

;BR IF T0O SMALL

:ROUND UP

s WHAT DISPLAY?

:IF VSVD1 GO LORD MAP
:MAKE_LEVEL A WORD POINTER
:POINTER TO _CORRECT LEVEL
:RESTORE RCTURL LEVEL

:1F 0 - DON’T DISPLAY

CELL ON THE VTOl (ONE OF 32 LEVE.S!

;GEV READY TO DISPLAY

: THESE ARE THE CORNER CZORC.
:GET A POINT AND DISPLAY IT

:0J RS MANY POINTS AS THE LEVEL

+SHIFT TO NEXT PCSSISLE DATLM
DgNE WITH LINE"

:RESET LINE COJN’ER
;00 CP

:00 LF
DONE PRGE ?

<0 BRACK FOR MCRE
YES. GO DISPLRY PRRMETERS

CELL ON THE VSVOl (ONE COF l& LEVELS!

:SET UP BIT MAP_RDRS
:LOOX FOR NO _INTENSITY
sBR_IF NO INTENSITY
:OFFSET TO 0-17
PREPQRE FOR PIXEL LOC
;MOVE TO TOP & BITS

’ L}

NON RSSEMBLE THIS PIXEL IN'O PIXEL WORC
NON MRKE ROOM IN PIXEL WCRD
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060437
05 ¢ S?
01004

013701

004737

005337

100215

000137

005737
100404
Q12777
000414
012737
012777
012737
012737
004737
012506
013737
004737
004737
012512
013737
004737
004737
012516
017737
017737
004737
004737
0l2Se2
013737

010237
004737

goizve
801270

goiav2
QCSH3H
001270

001272

000003"

001266
001266
005770

003662
177740
000030

00300
003234

001254
012030

000006
GCO014
000000
00000
00EE46

00l3le
006700
006246

001314
006700
006246

175204
175174
006704
C0be4b

001322
001340

001e4s

ooe 7oy
005756
606704

0C1270

COizk6

178322

001332
175320
001326
001339

0Ce724

coe724

006724
006725

0C1246

2s:

33:

s:

ALD RY, PIXASM
15T P£XCNT
BNE 2

MOV PIXASM,R1
ISR PC,DISPY
DEC  PIXCNT
8P DISLOP
CLR PIXASM
MOV 83, PIXCNT
INC MABADR
MOV MAPACR, RO
CHP #5770, R0

3%
JHP PATWRT

BIC #177740,R0

CMP  #30,R0

JMP DISLOP

y

4$
ROD #20, MAPADR

LO2
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;ADD TKIS PIXEL TO OTHERS
;RhL Y PéXELS DONE FOR THIS WORD?
+BR IF NOT

;LD PIXEL WORD INTO Rl

;LORD BIT MAP
; COUNT PIXEL

;BR_IF 4 PIXELS NOT RSSEMBLED YET
;CLR_PIXEL ASSEMBLY WORD
;RESET PIXEL COUNT

: ADVANCE MAP ADRS
:LORD INTO RO

; HAVE QLLTB4 ROWS BEEN DONE”

;BR IF NO

[ 4

:NOW GO DISPLAY PARAMETERS

; SAVE ROW POSITION BITS
; NOW LOOK FOR END OF ROW

;BR IF NOT AT END

s ADVANCE MAP ADRS TO NEXT ROMW
:GO GET NEXT MATRIX DATUM

:COCE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN

PATWRT: TST

19%:

e3:

MXSML:

MOV

DTYPE?
BMI

MOV €&, INCXY
MOV #19,3VTCSR
%0, BRSX
MCV %384, ,BASY
JSR PC,VTURIT
MESS1
MOV THLO, DUMMY'!
JSR PC,ANRIT
JSR PC,VTURIT
MESS2

MOV THHI, DUMMY1
ISR PC,AWRIT
JSR PC,VTWRIT
MESS3

MCV aNCZLO, DUMMY]
MOV INCZHI, DUMMYZ
JSR PC,OTTY

JSR PC,VTURIT

S4
1OV TOTSIZ, TEMPC
R2

MOV TRBLEX,RI
ADD e2 (Rli+.R3

DEC TEMPO

BNE MXSML

MOV R3,DUMMY1
MOV R2,DUMMY12
JSR PC,OTTY

18 -
MOV #12000,3VTVPOS
BR c$

+WHAT DISPLAY?
;BR IF VTOl

VSVl - SET CHAR POS,LINE 26, LEFT MARGIN

:STRRT 1ST MSG

+SET CHARACTER SIZE
:SET MODE
:SET TO LEFT HAND MARGIN

;AND ¥ LEVEL

:"CR.LOWER THRESHOLL"™

;"CR. UFPER THRESHOLC™

:*Z COUNT =¥

;"MATRIX COUNT="

;NOW ROC UF ALL VALLES IN MATRIX

L

i
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1141 004070 0Q0S737 001320 TST GAIN

1142 004074 001403 BEQ 1%

1183 004076 004737 0062Y46) JSR PC,VTWRIT

1144 004102 012526 MESSS - *200M"

1145 004108 023737 001340 040000 1S: CMP TABLEX, #MATRIX+20000° ; ISOTOPE 82

1146 004112 001003 BNE 2% .0

1147 004114 004737 008246 JSR PC,VTWRIT ' YES

1148 004120 012532 MESSE : *B-GAMMA™

1149 004132 005737 001342 23: 15T FREERN : IN FREE RUN MODE?

1150 00412E 00i402 BEQ 33 :BR IF NOT

1151 004130 000137 002154 INP ROUTF 'YES, GO GET NEW DATA

1182 0041349 J13777 001316 175034 38: MOV COMSAY,aNCCSR ‘RES(ME THE NCI1

iiga 004142 000137 001732 IMP LISN :DONE WITH MESSAGES .

1155

1158 -THIS CODE DRAKS A BUG(VTOL) OR CROSS HRIRS(VSVOL) WITH THE X & Y DATA
1157 :FROM THE NCLI(TYPE 'K’ OR DEFAULT) OR THE AR11(TYPE ’J’) - THE BUG
1158 tETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESSED -
1159 :ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTEC DISPLAY SHOULD
1160 :BE ACCESSIBLE IN A UNIFORM MANNER

1161 A CNTRL *C' WILL GET USER BACK TO KEYBORRD MONITOR

1162 004146 004727 005536 tyov: ISR PC, ERASE :STQRT FRESH

1163 004152 005737 001254 15T DTYPE :WHAT DISPLAY?

iigg J04156 001053 BNE JBOXI :BR IF VTOI

1166 -DRAW A BOX UP ON VSVOl SCREEN FOR NCI1 OR AR1l JOYSTICK CALIBRATION
1167 004160 005000 Isox:  CLR RO . ;SET UP BIT MAP ACRS - TOP LINE
1168 004162 012701 073567 MOV 73557, Rl :SET UP PIXEL DATR IN RL - INT 7
1169 004166 004737 005634 JSR PC,DISPY :G0 LOAD BIT MAP

1170 004172 005200 18: INC RO :ADVANCE BIT MAP ADRS

1171 004174 022700 0OCCHO CMP %40, RO :TOP LINE DONE?

1172 004200 00IN03 BEQ 28 BR IF S9

1173 004202 004737 00Se46 JSR PC.DCONT :LORD NENT PIXEL

1174 004206 000771 BR 1% sNEXT MAP LORD

1175 004210 012700 007740 25 MOV 7740, RO :SET UP BIT MAP ADRS - BOT LINE
1176 004314 004737 005634 JSR PC,DISPY :G0 LOAD BIT MAP

1177 004220 005200 38: INC RO ADVANCE ADRS

1178 004222 022700 010000 CMP 10000, R0 :BOT LINE DONE?

1179 004226 001403 BEQ 4§ 'BR IF SO

1180° 004230 004737 00SEYS ISR PC.DCONT :LOAD NEXT PIXEL WORD

1181 004234 000771 BR 33 :NEXT MAP_LOAD

1182 004236 012700 00CQ4D 4§ MOV 40, RO SET UP BIT MAP ADRS SIDE LINES
1183 004242 012701 000007 c§: MOV 87 .R1 +SET UP PIXEL O DATA IN Rl - INT 7
1184 004246 004737 005634 JSR PC . DISPY :30 LOAD BIT MAP .

1185 Q04252 012701 670000 MOV 70000, R1 :SET UP PIXEL 3 DRTA INRL - INT 7
1186 004256 062700 000037 ADD %37,R0 sOFFSET TO RIGHT SIOE LINE

1187 004262 004737 00SE3Y JSR  PC.DISPY :GO LOAD BIT MAP ~

1188 004266 005200 INC RO :GO TO NEXT ROM ON LEFT

1189 004270 022700 007740 CMP %7740, RO :T0 BOTTOM YET?

1190 004274 001362 BNE 5§ ; :BR IF NOT

1191 004."6- 013777 001262 174716 MOV VIVSAV,aVTVCSR  :ENABLE BIT MAP

{igg 004304 000466 BR DISBG :CONTINUE TO ANALOG DATR

1194 .DRAW BOX UP ON VTO! SCREEN - DIFF SIZE FOR AR1l JOYSTICK CALIBRATION
1195 004306 005737 0012346 IBoxi: TST JTYPE +AR11 ANALOG SOURCE?

1186 004312 100432 BMI JBOX2 i8R IF S0
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004352
004354
004360
004362
004364
004366
004372
04374
004376

[,y
[—,
J0
- 0w -~}

nNY+—r—
(o Jar IV IV ]

o bt o ot e Pt b =0 Pt Pt Pt s s ot Bt et Pt Pt Pt Pt Pt Pt P
O
LN LW ~IOUY L WY

Pt s 0o s s fts e =t p—a

004400
004402
004404
004410
004412
004416
004420
0g4422
004426
004430
004434
004436
004440
304444
004446
0o4450
004452
004456
004460

[
n
n
o

004462
004466
004470
004476
004504
004512
004516
004520
004526
250 004530

1 004536
304540

INITIRLIZE THME COMMON TARGS
905000

005676 13:

002761

005675 2%:

003761

005676 3%:

005676 4G:

000431

005300
005901
004737
005200
022700
001372
005300
004737
00S20i
022701
001372
005301
004737
005300
100374
005200
004737 00S&76
005301 ‘
100374

005675
003771 v

005676
033771

005676

001346
000032
000010
C0000H
174460
040000
0ocoo7

001308

005737
100520
012777
012777
012777
105777
100025
032777
001771
022737
001004
CGS037

174500
174506 18%:
174500

cs:

174450
001306

JBOXe2:

DISBG:

GAMMA 11 EXERCISER MACYL1 27(732)

CLR
CLR
JSR
INC
CMP
BNE
OEC
JSR
INC
CHP
BNE
OEC
JSR
DEC
8PL
INC
JSR
DEC
8PL
BR

\

CLR
JSR
INC
CHP
BNE
DEC

NO2

cl-SEP-76 15:32 PARGE 26

RO

Rl
PC.DISPYL
RO
#3761.R0
1%

RO
PC,DISPY!
Rl
#3761,R1
2%

R1
PC,DISPY!
RO

33

RG
PC.DISPY1
R1

4%
DISBG

{ARL1 BOX IS LARGER
(R~ RO

Rl
FC,DISPY]
RO
%3771,RC
1%

RO

PC DISPY!
83?71 Rl
%)

Rl
PC,DISPYI
RO

3%

RO
PC,DISPY!
RI

33
$40000, INCCER
c3

87, KBUFF
10$
KBUFF

+X=0

+Y=0

:DISPLAY POINT

* ADVANCE X

:0UT TO RIGHT LIMIT?
:BR IF NOT

+X=3760, Y=0

:DISPLAY POINT
:ROVANCE Y

'UP TO TOP YET?

:BR IF NOT

1 X=3760, Y=3760
!DISPLAY POINT

: ADVANCE X

:BR IF NOT T0 TOP LEFT
1X=0, Y=3760

'DISPLAY POINT

: ADVANCE Y

:BR IF NOT TO BOT LEFT
:CONTINUE TO ANALOG DATA

;X0

:Y=0
:DISPLAY POINT

* ADVANCE X

:0UT TO RIGHT LIMIT?
‘BR IF NOT .
1X=3770, Y=0

'DISPLAY POINT

: ADVANCE Y

;UP TQ TOP LIMIT?

:BR IF NOT

X 3770 Y=3770
:DISPLAY POINT

: ADVANCE X

BR IF Ngr 50 TCP LEFT

DISPLnY POINT
: ADVANCE Y
*BR IF NOT TO BOT LEFT

; WHRT SOURCE?
:BR_IF AR1l
EXT JOYSTICK & ENR ADC
:CLR'TIME OUT IF SET
:START CONVERTERS
: DONE?
BR IF SO
; CONVERSION FAIL TO FINISH®
:BR_IF NOT

: TURN ON/OFF BELL"
18R _IF NOT
sCLROUT BELL COCE

- &
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! INITIRLISE Tut

ooN8Ny 08137 J013%Y

04550 J0ST3T  ZC13%H

24884 01352

J048Se S12°3° Q22sCT

JCHSEN 00WT3T CD6:™W

ooqSTR  CO0TNE

”CQS'E DIT730 174404
800 042737 120222

039;09 Jo4T3r OCrall

So45le DlgvTe 2222:2

24620 0208TTT 174382

20us38 100004

2o4ess QOSTIT OClss4

Co4632 Q01028

463+ 000720 .

SC4b3e Q06337 (CClays

SQ4ede 0OS°37 COI2sw

JoHe4e CCIMZS

204650 00S137 L1246

J04ES8  D42737  200<3.

S04882 113700 021246

So4EEE 113701 001247

o04e7e 208320

304674 OCBICC

scte6  00B33C

204700 008301

oN4702 (006301

s3] e BNss. )]

sal ¥ R127rs 020320

SoM7I4 Q4737 30SETH

Qo472C  GOOD6EB

So8rze JC+737 COSTzE

J04726 200&83

024722 -

730 Q12737 Qelonn

elst iy 0ow7a” 096024

0J874z 010337 0OCie+s

NO4748 108237 00.3C!

Co4TSZ 004737 Q0&Z24

J0478e 310337 001253

ooy? 106237 0012351

0O4758 004737 C06C24

Q04772 C10337 100lete2

OCNT76 200337 001246

A0E00e 113737 QL1287

20E010 Q24737 007210

AcEN1Yy 106737 00:=8

JJc320 (01004

ncetee (005737 0Di2C+

>0802& 001323

gcs330 200727

-zl Qrer37 Cri2Cq

22823k LCluge

ooSC4Z CIE1I7? CClzvt
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BELLEN
SE_LEN

BO3

15:32 PRGE &7

1§
080” TTYOJT

PL.T\P

INCARES

JEMPQ

#120270, TEMPD

PL Y3

13, INCSFUN

ﬂNu&sR
43
DYYPE

S§

TEPES LRI
RO

hn
P

RI

— "o~ "Ves MDD
(" I 1" T [V

s THIS CODE LOOKS mT THE

82CCJC, ARCHRN

MoV
JoR
MoV
INCE
JSR
MoV
INCE
JSR
MOV

SWRB
MCVB

ISR
1ST8
BNE
TST
=] HE
BR
127
BEu
SoM

RC, Hﬂbéhr

R3,7

nn*mw

¢ ARCONY
3 TEMP]
ARCHAN+1
PC, ARCONV
R3, TEMP2

TEMPQ

TEHPI TEMPO

PC, XYRVE

TEMD2
23
UTYPE
33
18
DTYPE
48
TEMFC

- b e S

+YES, DO IT
:SOUND BELL ON MO C2:1/EQt

:BR IF BELL NCT.CESIRED

:SET US BELL CGDE

:50 Z2ING BELL

:GO TRY AGAIN

:STORE conusnaxcn VALUES
‘MASK OFF BITS 7 15

10 AVG LAST 32. X=Y fafsrzg
:CLEAR JJYSTICK DEPRESE FLAG
..oak FOR BUTTON COWN

:BR
DuN T HOJ% BUG SUT REFRESH
:REFRESH YTO1 ONLY

:NC NEED_ON vSvOl

LB
gLLIcogE SCALING IF vsVCl
: INVERT DRTR FCR VT3]

sRID GQPBRGE
.aEl

oE
’01 EEJeIRES X 8 Y T3 BE INFLQTED 3v i8S

T WRITE THRLU MODE
SPLRY THE 8UG - vTO!

GRIN
SFLR\ CROSS =il q: - %3420
CTHER CONVERSICN

(‘JG DOG (17 ]

()(J(Jom
BE%SR

RRI1 FOR AMALOG CRTA

(SE-EcT CHRN S 3_UNIPc.aR
.\'b ST "' 0 - MH N
Sﬂ\E

.uv : QR G D - \.Hg" l
sg‘;sq\o

:ELEL 2

+ 59 TRRT ﬁ D - CHRN 2
REQD JOYSTICK BUiTJN INCIZRTIK
tPUT ¥ IN HI BYIE

:AND X IN L0 BYTE

:GO0 AVG LRST 32. X-Y JO-S7ICK VALLES

:LJ0k_FOR BAR COWN JER: ND
:BR IF NOT DEPRESSEC
:CON'T MOVE POINT BLY REFRESH

sREFRESH VIOl
:NO_NEED _ON VvSVQi
:ERCH DISPLAY SCALES TIFFERENT

:3R IF VSVOI _

$INJERTY F2OR V21
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MRINVEES-11-DINOR-Y  GAMMR 1L ENEQOISER MACYIL 271732y 21-SEP-TB  18:32 PRIE 22

oINS S INITIALTSE TME SOMMON TAGS
1303 00SOuN 113700 odj2es MUVE  TEMPO.RO :GET X
1313 £3E5 3 U e P a L MVB ;8%P001.R1 :;ES Y
i REE) bk a0 j3LALE X BY 6
13:3 055260 L0630 RSL 29 :
13:4 005082 CRE3C! ASL R :SCALE Y BY 8
3.5 0050s4 0Ce33! ASL Ri :
t38 2260e8 - DDe3s! A A5 Rl :
137 338070 SidTTe £O0OEC iTvit MY 823, IVICSR :SELECT WRITE THRL ™Inc
1329 LOSCNE 02473 JDBETE 33 ISR PC.OISPY? 530 DISPLAY THE BUG - /0.
23.8 225:22 2aonis : 8] 13 :00 ASAIN
1334 3EEIEG SRQ~3R ez - 255 BL.DISP:2 :G3 SISPLAY ROSS MAIRS - 3.3
L3E. IIsiiy iotoe 3R 1§ 02 AGAIN

— -




D03

MAINDES-11-DINCB-=C ,Arwe 11 ENERCISER MACYIL 27.733) 21-SEP-76 15:32 PAGE 29

ONJB.5:1 PROSRAM SUIRILTINES

1322 .SBTTL PROGRAM SUBSRCUTINES

1383 ;:QQQQQQii*!*ii*ll*i!iili!*i!k*!*!i*!ltii!!il!i**!!ii*ili’ii*!f!f

1354 sROUTINE SELECTS vSvOl DISPLAY - SETS LP BUS ADRS ANC INTENSI™: _E.E.
1335 :AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SE” oM E/IT IfF TwE
;ggg :VSVOL 15 NOT SEEN AT THE ASSIGNED BUS ADDRESS

2329 CRFVRPERRRRER P RERERLRRIFRP S LI IR RS RS RN B RBLRER SRR 522285248204

1329 00S112 013700 J0Liss S401TR: MOV VTYADR,RO :GET YSV0]l BASE ADRS

1330 005!i5 813701 001214 MoV aV VRS, R) :GET PTR ADRS

1531 205122 O010ga. 13: MOV RO, (R1)+ :SET UP REG ADRS PTRS

1332 00SI4 Ce2700 QCeoce RCD 82 RC :BUMP REG RDRS

1333 905139 22701 O0lc22 cMP ovacsn RI :CHAR GEN REGS ALL SET e~

1334 0051 201372 ShE 18 :8R_IF NOT

1333 00513 013700 00147 MOV VIMADR,RC :GET BASE ADRS OF BIT MAF

1336 D0SI4z 005737 00i3se 87 "SEL~ : JSING SECOND MAP”

1337 005iM6 C01422 _ 2EQ ;2R IF NCT

1338 025150 082700 000029 0D aan RO ;PCINT TQ 2ND 8IT MAF ACRS'S

+339 0J6isM4 C10021 23: Mo RS, (Ri+ :cONTINUE 7O BI® MAP ALAS'S

1240 00SiSep 062700 (00002 ADD 82, R0 :8UMP REG ACRS

1341 1DOS162 (02270! 001234 CMP o\, tCSR, R) ;ALL SET UP?

1342 00518 001372 aNE 2§ 198 _IF NOT

1343 00SI170 012737 008354 <220CCH MV £53 .aEQR”E’ :SET UP BUS TIMECLT RE'.RN ACRS IF NO .SvCi
1344 00S176 00S777 ITHdiz 387 TS 115 CHRRACTER GENERATGR THERE"

1398 208202 305077 17401 TET ATVE sn :18 81T MAP THERE"

1395 005306 013700 OQ!2Ed MOV TNTLUT, 20 .§‘T UP ncns $ CATA SF INTENSITY LICK-LP TRALE
13«7 285212 Q10877 1-4C1% c M\ &C. JVICINT UP TRELE

12-8 00521 062700 (000SCI AcD s+éxﬁna : ADYANCE Acns 8 INTENSITY .
1349 CJ8222 032700 <C10COC 817 830003, RC TnS&E L 9ROED

333 338556 QRI77l BEs 3¢

1351 005230 005037 Q01ZSH cLR OT/PE YPE-C sars Vaval

1352 205234 012737 O0COGeC 20:2%¢ M3V 818, INTENS IHAX 16, TNTENS:*IES

1383 D064z 007241 iC :JERC SRRE: SRS LSV0: YWESRE

1354 ONS344 Q12737 DOCOMY 2024 8 M3y 8EFREC, J8EEGVE! :RESTORE ER WP JI0 TI ST Tl ot
.38g £o€eg  ngcenT R°S FC iSal7

.25 05254 Jzztck 53 P SF+, 3P » (N STalk SINE Mg RTI

i2Sr 00s3Se  JCo2c: SEC PeeFE S ECIT 3AYS N LS.DL

s358 xosEEl 0P Bk 4§ tov Ef]

2222 ;;iiii!!iiiiil!i!!!!’ifi’o!'l#QOQ00090!00000000’QQQQOQQQQQQ!QQ!OQ

e ;ROUTTNE SELECTS Vol ZISPum ;- SE™S B s- RoBS A2 IWTENZIT- _E.E. -

TEES :THE CARRY BIT 15 SEY IWTEXIT IF £ © s no¥ sEEyTATTeRE

e :ASSISNED BLS mBLRESS

-2+ i-0ifi9!**099*’!!’#9!00!!990QQQQOQQQQDQQQ' SRR RBRREVN L0 R 0N

J3ES Inszeg CIT0C 2017 3E_I75: MOV VTAQR, RO €T VT0: BH:E RCRS

268 ZCSzee 0:2701 00iz34 MoV svTCSR R1 '§§ PR

.27 DoE372 01502l 18: MOV no nxio :SET_UP V701 ns' RS £7s2

.68 005274 (k2700 (00CO32 RS .sunw REG na

123 005300 0227C1 00iz<2 CMP .né..n Rl AL ;z ¥P

1200 COE304 AC1372 BNE :8R

.27, 008306 (12727 0£0S35C 0Q2o0OM MOV -3: JRERRVES ssr JP rcn VIOl TIMEILT

272 COE3IN 012777 0OCOI4 173712 MOV 814,373k :SELECT STORE MOOE

.zn2 CCS322 012737 00QCNC 001256 MOV ¢ 832, INTENS :MAX 32 INTENSITIES

izte 0CS330 0j2737 (77777 00138 o s-1.CTVFE :CTYPE=-} SAYS ,T3]

2372 23833 000241 cLe :3ER0 cAARY SAvE L0l THESE

-2z 2eEid ;;gzz; CCOCCE 02004 2S: scv sEﬁR‘E.O-.»lEGF‘éé ;RESTIRE .o{ 4 P78 "0 B” "0 3

ew! ! ., | -t b 3 TS M “':.

———— -—- - -
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MACYIL 27.733) 21-SEP-Td 15:32 PRGE 20

28: MP (SP1+ (3P + +FIX STACK SINCE MO RETUEM
ESC :CRRRY SET SAYS NG VTOL DIZPLAT(
K 160 EXI

IR RRRRRRRARRIRFARRRARRRRREZRRERRRAPARNURRLSREL S 2L RS2 2250294

(ROUTINE SELECTS AND SETS UP BUS RORS FOR AR JOYETICoK CmlIBRRTICH

:THE CARRY SET ON EXIT IF THE ARL1 IS NOT SEEN
S RRRRRERRRERIERARERERRASRRRERRRRERISRREF AR RERR RIS I LRI EH 223945

82070 MOV ARACR, RO :GET AR11 BASE ADRS
MOV snncsh‘az :3ET PTR ADRS

15 MOV RO, (R1}e :SET UP REG RDRS PTRS
ADC 82 R0 :BUMP REG ADRS
2! sTEMPO,RL ‘ALL SET UP?
BNE .8 :BR IF NOT
MOV 83

s
LR SRRLS +SEE IF THERE

MOV s-1,JTYPE +JTYPE=-! SRYS JSE RRI! FCR JJ7STIK Ch
be : ARKY ZERQ SAYS ARI! IS THER
28 ROV sERRECez.JeERRuE  TIRESTORE (04 TOFT T 6
- ol ®) H s
3% SEC ;ORRRY SET SAYS THAT mRIL IS NOT ACRS WSSIGNED -
8R cs ;GC EXIT

SR A232I 22T 2L SLISLLLIS SIS 22223 3222222232322 23
+ROUTINE STRRTS NC1l AT SELECTED GAIN
e s PUEFRRRERERABRREFSREPERPERERRFRRERRRRRERRRERRLRERDRRRRREEDRSSE SR
WSTRT: MOV 8100L, INCCSR :SET UP B4¥b4 MATRIX AND AL ENGBLE
BIS  SAIN,INCCSR :SET UP GAIN
8*s 88IT1 INCCSR  :SET GO BI
RIS PC :RETURN

(RN R R ERRERRRRER A RESARACRRRRRFRRERARARERRAEREARRRER AR R AR BRE

;ROUTINE STOPS NC1! AND SAVES NC11 STATUS
S RRRERRRFRAERERRRRRIERALARERRERAEREAFRRARHRRA DRI HERRRI IR LR R IR

NiSTE: MOV NCCSR, COMSAV  ;SAVE THE INTERFACE ACTICN

BIC 23 INCLSR :DISRBLE NPR'S
cL] aNLCSR : 2ERQ ALL STATUS
RT3 PC s RETURN

(S ERERPRRERRERREERRERRCRERARRRRRRARREEFRRRARERRIRRRRRRRREERERRR IR

;ROUTINE STOPS NC11, SRVES STATUS AND CLERRS MATRIX CIRE ARER
S AP RRRRASRSRARRERRERFRRIRRRARRRRRRRERFRRRIAI AR B RREDERRRRIRRRDR

AeSTPL: JSR PC NCSTP G0 STJP NCI1 AND SRVE STATUS

MOV 8002, INCSFUN  :ZERO Z REG ZOUNT

MCY  sMATRIX.RO :GET SET TC ZERQ CORE MATRIX AREA
i8: CLR {RQ+ s cERCLIC

CMP RO, sMATRIX+40000 -ALL DONE”

8NE 1$ :BR IF MORE

RTS PC :RETURN

i REERRPRAR PR AR R R RRRRR RN ERERRRRRRRRR AR RRRARRARARRRARPRIRARRNNS
:ROUTINE WILL ERASE DISPLAY (VSV0l OR VIGI)
- i!fQi{‘l!itlit{iiiiiltiiiiiiiiiitiiiiiiiiiiiiii*!iiiiiitiiiiiii
EFRSE:  TST DIYPE :WHAT DISPLAY®
BPL < T +BR IF VSvQl
MoV $16.3VTI5R :ERRSE DISPLRAY

&QQERRVEC ;SET UP TIHEOUT RETURMN ACRS IF ARL! NCT T-ERE
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1=DINCB-C  GAMMA 11 ENERCISER MACYIl 27.732) 21-SEP-T6 15:32 PAGE 31
PROGRAM SUSROUTINES

Q0S552 05037 001246 CLR  TEMPO :SET UF vI0] ERASE WAIT LOOPS
2ceose piz3. goodmR colzel MOy a2, TEMPL, :00 LQ0P 2 TIMES
035564 C00S337 C51dWE 1§: S TEMPC : COUNT _AWAY
£8570 001378 BNE 18 ;TILL 9
00SET2 005337 (0C1250 DEC  TEMPI :2ND_LOOP_DONE”
805576 CO13T BNE i3 :BR IF NOT
905500 300414 3R 43 tALL DONE - RETURN
005602 0S277T 001000 173412 28:  BIS #1000, 3VTVCSR  (ERASE DISPLAY (CLR BIT MAP,
005610 105777 173406 33:  18TB QVTVCHR :LOOK FOR READY
05614 190373 BRL 3§ {WAIT FOR IT .
05616 OQ43T7T7 OC1060 1T23TE BIC  #1000.3VIVCSR  :TURN OFF ERASE DISPLAY
035634 Digver 002635 (M33e3 MOV #2035)3VTVCRG  iCLR_CHAR BUFFER & DISRBLE CJFSOS
03832 £35ae7 43:  RTS  PC JEXIT

X IIIZILII IS SIS 2SS 2222222222222 2222222222 L)
ROUTINE WILL LOAD BIT MAP (VSVOl)
RO CONTAINS BIT MAP ADRS AND RI THE BIT MAP DATA
s e RERRRERPERRRREAEERERRRERE RS LERPEREERREREEEEERER AR AR R AR SR SRR
173380 Bisey: 8IS $400,aVTVSSR ;STOP DISPLAY

Cose34 Q42 - C00400

29Se42 019077 173356 MOV RO, Y TVMAP :LORD BIT MAP ACRS
ADSE4E 042777 020400 172348 OCINT: BIC 9400, IVTVCSR  :AGRIN IF ENTERING HERE
A38ESy 05777 T332 .s: ISTB JVTVLSR :RERDY?
0SER0 10337E 8PL 1$ :MATT THEN
o8ep2  QI0INT 173G MOV R1, aVIVPX :LOAD BIT MAP
SoELeg AEZRT?  QAD§IY  1722sh BIS 8430, aVTVCSR  :RESUME DISPLAY
368e~ 02520 RTS PC :RETURN
S RRRRERR PR ER AR R R BN R R R R R FERE R LR SRR P ERR SRR ERERRRBEEBRE22E
-ROUTINE WILL DISPLAY A POINT (VICI}
i'*iii!i‘!iii*!i*ii!!lif!i!i*ifi}i*l**iii*!i!**!i&i*i!#&!{tif*&**
MSeTe (08777 173532 242pv1: TSTB  QVICSR :DISPLAY READY”
AGETI 109375 BPL DISPYl :WAIT FOR I7
SOE”34 D8ETD] 174000 8I¢ $174009.R0 :RID GARBAGE
RSE7I0 Qu3701 174000 81¢C 817400C . R1 :ID GARBAGE
08718 Q15077 17331E MOV R, avIXDAC :SET UP X DAC
rOE730 013:77 173318 MGV R1. SVTYDARC :SET UP Y DAZ
308725 AgTEoT RTS PC EXIT
;;l*ilii*iiii*!iii*l!*!lliiilliiiliii*l*!iii*iiiiilii*i*ii{i*iii*
<ROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON VSVO!
* B ERE AR R RRRRE R R RS ERERRR AR R ERRRRERERLLRRL SRR RFIRERR R AR RRRS
S0E~ze 05077 1732: tispva: 18T SVTVCRG :RERDT?
ROE73E  10C37S 3pL DISPY2 :WAIT IF NOT
635738 108137 GoD124e COMB  TEMPQ _ ;X NEEDS TO SE_INVERTED
A0E~en R:3777 00ic4E 1~32E0 MOV TEMPQ, IVTVCHP  iLORD X & ¥ CROSS SAIRS
AEr4E L3777 GIescs TrEEEE 515 816008, QVIVCRG  :ENRBLE THE CRGSS HRIRS
ACS7s¢ 600277 RIS PC :RETURN
:;QOiiiiill}lillilii!!liili!iilii’iililiiilﬁlliliiii!}ilbiiiiiiii
sROUTINE WIIL FILL CORE WITH AN IMAGE THRT WMEN
:DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS -
- ;ROMS AT THE BOTTQM OF THE SCREEN WILL APPEAR BRISHTEST -
:NOTE THAT THIS IS ONLY R DISPLAY TEST PATTERN FCR
:POSSIBLE DISPLAY RDJUSTMENTS BY THE USER
;'i+lfiii§il9iiii§iii!li*iiitiitifil!iiiiiiiiiii*ifoiQQi*QfQQQQQ
SISTER <2172 on0inD TEiMcE: MoV #8100.RC : JSUNT B4 ROLS
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MRNCES-1=03NS-0  aRMMA 11 ENEROISER MACYIL &7.732) 21-SEP-TS  15:32 PRGE 32

SoNJB.RLL FRIGRARM SUSRILTINES
%499 QESTEE 313?0% QQAB:C 1JV TABLEX,R! :EET %EEECTEDQIEOTOPE BER RO
143)  20e” -y s{ogta] v 8190, L COUNT B4 i3 PER EOM
113 gRE-S8 Ritsds xakifR v 3138 §§ ;188 Gibe REPBeSERY ArGRE S ntenerrs LeipLno-n
1433 0C8°Te 010331 :5: MOV R3, .R11+ :L0PD CORE IMAGE
134 086200 005302 DEC RS :DCNE ROW?
1435 C060C2 3001375 SNE 3 : IF NOT *
436 00eQ0C4 00S300 JEC RO :CONE RCUWS?
497 DOB20S D2iH1S - 3EQ 28 +BR IF SO
1433 (026210 1&2203 C2J0Ci1 SJUB #l,.R3 s LOWER NEXT CELL VALLE
149§ Agefiy 4S18rJ3 4838183 MOV #1300, 52 tRESET RJW LENGTH CJUNTER
1589 036030 CCOTEh B8R 13 :LCAC THIS ROW IMAGE
;ggé 008222 C0Ce3J7 23: RTS PC {RETURN FOR DISPLRY
Q:ﬂb
1SC3 CIRERRRRRLRIRBRERERRRERIR R AP LRI RS R IREFRE AR R ER AR FRE R AL SRR L2
1534 +ROUTINE WILL DO A CINVERSICON AT CHAN 8 IN "ARCHAN®
.S58 sEXIT WITH CONVERSICN VALUE IM R3
1806 c o RRRRRERBERRER BRI RRR R R RS A S SERBERER R RERAFERBEP RS ARSI AL 4544
<807 026224 Q057 LT32lM ARCONV: 75T JARBUF ;CLR DONE FLAG Y
<528 0030 Q13777 Q1350 173204 MoV ARCHAN, JARCSR ;LD CHAN & UNIPCLAR BITS
iS03 008036 053777 030001 17317 BI3 81, 9ARCSR :START A/D
1S10 006044 1087, 17317¢ 18 -7STB 2ARCSR :LOCK FOR DONE
1811 0Ce0S0 100378 8Pl 18 +WRAIT FOR 17
1Si2 006052 017702 17318t MCY JARBLF,R3 +GET VALUE
1823 Q060S6 162723 ©OCCs0OT 34 8500, R3 :OFFSET VALUE
i8i8 006062 032703 1778C3 81 8177400, R2 :SEE _IF _QUT CF RANGE
1515 Q206066 100402 gy 28 ;BR IF T0O SMALL
sS16 206070 021003 SNE 33 +BR IF 70 LARGE
JS17 028072 D2040M ER 48 +NORMAL EXIT
5.8 20e0”4 Q05002 c3: R R3 WIMIT TC 2
1813 (08076 00C432 _ er 4s ;oo EXIT
1820 L8820 2127°C3 2263 23 MoV 8377 ,R3 +LIMIT To 377
;ggé pog.C+ 3320287 +3: RT PC {EXIT
.::-
1523 CIRRRARAPRRSCEPRRRRRRRERERBERERERERE RS REBRRRRERRRRRNFDLFRIHAR RN
JS34 +QCUTINE WILL CISPLRY R CHRRACTER (VEVCI}
is=8S &iifili**i**!iii*liilii*’&li*liiiiiiiliiii*ii*iii**i*iitififiiiff
1€2¢ J06.0¢ QQS777  173lCE CLhAR:  TST §VTVCRG sRERDY®
.S27 JJklle 13037% BPL CCHRAR WRIT FOR IT
ise8 LC2eily 110377 173074 MOVB R3.4VTVCRG :LCAD CHAR
}5;2 S2elz0 20czoT RTS PC {EXIT
1831} (R ER R AR R R RERR AR R RS R R BRI R I RRRERRARRERRRR D2 F S LR NS
1832 +KEYBCARD INTERRUPT SERVICE ROUTINE
135 R PRFRRREARRERERE RS LS RERRRERRERRRRRDARRRREREREEDLLICRRVI 422D
1E34 npB!32 017737 172020 001306 FBINT: MOV S TKB, KBUFF :RERD KEY BORRD
1€3€ 0CE133 042737 920200 051306 BIC 8200, KBUFF +RID PARITY
sS36 008136 0227237 00CCU3 001338 CMP !i.KéUFF :CNTR} 't
.537 23Cels4 001002 BNE ) +BR IF NO7
E38 CTEl4E CCC137 0017:2 JMP LISEN ;HBIORT WHRTEVER 8 _oCh FOR MENT JOMMANC
}§32 OCe.se CCCO22 18: RTI
1€4] CeRRRRRREREPARERERPRREFRRARERFRRREERERRERFIRR TR PHELRRRLPRERREERDD
is+2 :RCUTINE TYPES ‘CR' AND °LF® IR CHAR IN TTYOUT
sS4 RIS AR RRARPARIRAR AR I RN AR R AR IR RARR AR AR IR RR PR RAR PR NN RPN
E=s CCTEIS+4 J1e737 2CQ3CIE 21210 TYFCR: MOV 1S, TTYUTY :SET P FCR = °IR°
S=E Zlglss [CC4737 CCel7H JSR PL,TVPO
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MACYI1 27.7328) 21-SEP-T6 15:32 PAGE 33

MOV %12, TTYJUT :SET UP FCR LF
TYE2:  TST3 agtes :HAIT FOR LAST CHARAZTER
BPL TYPO
MOV TTYOUT,3$TPB :SEND IT OUT
RTS PC
: i***i!i!lii*!lliill*ii!!ii!!l!lil!*i!ii**i!iiii**f*&itf****é*i!f
+AET 15 A SUBROUTINE TO GET AN X,Y COCROINATE FROM THE
: SODED LEVEL MATRIX,DISPLAY IT AND EXIT.
i. iiii!!**iili*i***i*lii**iii**!**!*i*********i*ié**i&**-}!*ifﬁ-++
S8T:  MOVB (RS),R? :MOVE A BYTE OF X AND Y
BIC 8177707 .R2 *MASK ALL BUT X
ASR R2 :ABS VALUE IS H4X
AdD R2,R0O *AD0 TO CORNER VALLE
MOVB (RS)+,RE :MOV SAME BYTE AND POKE FOINTER
T3 8177770.R2 +MASK ALL BUT Y
ADD R2,R! :YABS Y INC IS 3
asL R2 150 DO Y=Y#3
A0D R2,Rl1 :ADD TO CORNER VALUE
TSR PC,DISPYIL :G0 DISPLAY PQINT
RTS PC :RETURN TO MAIN
;1*!!!*llilli!il!iili*iiiil*i!iii*i!lli!!i!!!i!ii*i{*!!**2**9*9**
:*HIS SUBROUTINE IS CALLED WITH THE_ADDRESS OF A
:MESSAGE TABLE FOLLOWINS THE CALL. THE MESSAGE
: TABLE CONTAINS A LIST OF FOINTERS TC PHRASES.
:EACH PHRASE IS5 TERMINATED WITH A 200 BYTE. THE TABLE
15 TERMINATED WITH A 2.
Lt ERRERARAENERAREEREFRRELLERRIRNRER DAL RREF R SRR ERRREERER RSS2 2ES
+TWRIT: MOV 3{SP},RS +GET ADDRESS OF MESSAGE IN RS
ACC #2. (SP) :A0JUST RETURN
vIPL:  TS° (RY; :LOOK FOR ZERO AS TERMINATOR
3EC VTWOON :3R IF MSG DONE
MOV (R5)+, R4 :AODRESS OF PHRASE TO R4
YiL: MOVB 1R4)+,R3 :THIS 15 _LETTER 70 8E DISPLAYED
M VTPL :200_IS_THE TERMINATOR
727 CTYPE +WHAT DISPLAY®
BNE OVTO1 :BR IF V70! A
ISR ¢ .DCHAR 30 DISPLAY CHAR \VSvOL
BR VTR :G0 LOJDK AT NEXT CRAR
CVTCl: CMP $15.R3 :CR”
8NE 13 'BR IF NOT
MOV 8], BRSX :RESET MARGIN
3R VT :G0 GET NEXT CHAR
18: CMP #12,R3 LF?
BNE YTEXCD '8k IF NOT
cUB 863, BAST :G0 TO NEXT LINE
B8R VTRL :G0 GET NEXT ChAR
VTEXCP: MOVB R3.KBDSUF :THERE ARE A FEW -HARACTERS
MOV 834 TEMCHR : THAT REQUIRE CONVERSION
JSR PC,BRAN :BEFORE DISPLAY. ..
VTEXCT=]
CHRY . CHARCTER IS .

—— p——— e ———
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MACY1L 27.732) 21-SEP-T8& 15:32 PAGE 34
CHTS =
cHT 2 .
CHY Y
CHTY <7
BR VTNOSP :CHARACTER IS OK AS IS
VIEXCT: .BYTE 79,75.72.76.77.0
- L[] EVEN
CH?T:  ROD #4, TEMCHR :CONVERT OCTAL TO 4&
CH7&: RDD #7, TEMCHR :CGNVERT TO 46
CH7e:  INC TEMCHR :CONVERT T0 7
CH7S: ADD #2, TEMCHR : CONVERT TO 36
CH74: MOV TEMCHR,R3 :R3 NOW CONTRINS PROPER YAL.E
VINOEP: BIC #177700.R3 :CLERR GARBAGE
ASL R3 *MULTIPLY & BIT OCTAL BY 4
ASL R3 :TO FIND RELATIVE POSITICN IN "AS_E
ADD #TABLE-Y, R3 : THIS IS ABSOLUTE POSITION
JSR PC’TIXDzé :DRAW CHARACTER
BR VTR :AND CONSIDER NEXT
JTWDON: RTS PC
TEMCHR: O :SPECIAL CHARS ARE BUILT HERE

;i************i*****ii*****!*l********!***!*******i*****i****t*i*
-tHIS ROUTINE COMPARES THE CHARACTER IN KBDSUF (BYTE}

:AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+2. _

:IF A MATCH IS FOUND, CONTROL IS TRANSFERED TO ADDRESS

:CONTRINED IN CALL +2+2N WHERE N IS THE NUMBER OF

:THE ENTRY IN THE MATCH TABLE THAT MATCHED.

:IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LICATION TOLLOWING
:THE LAST TRANSFER ACDRESS.

A ZERO IS THE MATCH TABLE TERMINATOR.

:THE N AND C BITS ARE CLERRED CN EXIT
D AEERRRERREEIRAERARREHRERERERFRERRERERREERERARRREARELERERRRRERRR

BRAN: MOV 3(SP),MACHER -GET ADDRESS OF MATCH LIST
8RANL: ADD #2, (5P} :ADJUST RETURN POINTER
INC MALHER s MOVE MRTCH POINTER )
TSTB aMACHER ‘A ZERC INDICRTES END OF LIST
BEQ NOMACH
CMPB KBOBUF . 3MACHER
BNE BRANL :NC MATCH. TRY AGAIN
MOV 2(SP), (SP) :PUT TRANSFER ADDRESS ON STACK
NOMACH: CLC :CLEAR CARRY BIT
CLN :ANC N BIT
RTS PC :RETURN APPROPRIATELY
MACHER: O \

;-ii!*i**il********ii!****i*i***ii*!***ii*ii!*ii**i*ii****it*ii*i
:$HIS SUBROUTINE IS USED TO DISPLAY R MATRIX OF POINTS

: THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS

CONSTANTS SETUP BY THE CALLING PROGRAMS.

:R3 POINTS TO THE MATRIX CODE WORDS _
;;ii*i*il*i#i**li**!*liliii*!!*i*i***i*i*iii*ii**ii*i!*ii*lti*ii!

TIXDIS: MCY SHFTK,SHFTCT :SET SHIFT 2JUNT FOR DECOCER
MOV ROWK . ROW :SETUP THE NUMBER OF ROWS

“




MRINCES-11-DINCB-c SAMMA 11 EMERCISER MACY1Ll 27.732) 21-SEP-T6¢ 15:32 PARGE 35

DoNCB.P1L PROGRAM SUSROUTINES
1655 008546 J13737 008670 008572 MOV COLK.COL :ANC THE NUMBER OF COLUMNS
1657 DOESSH 12;05 MOV (R3)+,R2 :GET THE WORD TO BE CECCDED
1659 (0SSSe 013700 001326 MO/ BRSX,RD RO WILL CONTAIN THE X COCRC.
1653 006562 013701 001332 MOV BASY,RI :R1 NOW CONTRAINS THE Y COGRSINATE
1860 005566 006002 TIXL:  ROR R2 : CHECK CODE WORD FOR 8IT o
1e€] 005570 103002 BCC TIXBNO . +1F CARRY BIT CLEAR NC FCINT TC LIZB.AY
1662 006572 0Q4737 0O0SETH ISR PC,DISPY] :G0 DISPLAY POINT
1663 006576 005337 00e6e2 TIXBNG: DEC SHFTCT . :COUNT INFO BITS IN WORD
1664 006602 Q018C1 BNE TIXWOK :CODE WORD OK IF NON 25RO RESL.T
1665 006604 011302 MOV (R3),R2 :GET NEW CODE WORD
1665 006606 063700 001332 TIXWOK: ADD INCXY,RO :REFERENCE NEXT POINT
1667 006612 205337 006666 DEC ROW :DONT GO PRST END CF ROW
icb8 006616 001363 SNE TIXL :NON ZERO OK
'S69 (06620 013737 005664 COBEes MOV ROWK,ROUW RESET
1670 006626 063701 00133¢ . ADD INCXY.R1 MOV Y UP A ROW
1671 006B32 005337 00BET2 DEC CoL :WHEN COL=0 WE ARE DONE
1672 006636 001403 BEQ TIXDON -
1673 006640 013700 001326 MOV BASX,RQ :RESET X TO LEFT HAND EOGE
1674 00bb44 000750 ' BR TIXL ) A
1675 006646 063700 001332 TIXDON: ADD INCXY,RO :MAKE A SPACE BETWEEN LETTERS
1€76 006652 010037 001326 MOV RO, BASX - AND RESET BASY TO NEW VALLUE
177 0066SHE 000207 RTS PC .
1678 006650 00907 SHFTK: 1S5,
1679 J0e62 (020500 SHFTCT: O
1680 DOSEEY 000005 ROWK: S
1p8! DJ0eE6b 000020 ROW: G
1882 00SE70 (020CC: 20LK: 6
igga COee72 00OCOC coL: @
1885 S EERREERNRERERIE R LI NI F NI R33N R IR RN
1686 :t4I5 ROUTINE CALLS ’RSCIZF WHICH CONVERTS A SINGLE OR DOUBLE
1£67 :PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN
1688 °5i**ii!ii!*!ii*i*ii!l!!!*!&!ii}*i*!fi!!i!lii*li**ili!li!i***i*i*
1689 00&674 007105 BIANK:  ADUMMY :

0
AWRIT: CLR DUMMY2

1691 006700 0DS037 006725 -
1682 Q06704 004737 008732 OTTY:  ]SR FC,ASCZSP

1683 715 006724 DUMMY 1

1664 O0B7i2 007105 ADUMMY

1695 0067i4 004737 008246 ISR PC,VTURIT

1636 CO0ET20 008E7Y BLANK

{ggg 22 300207 RTS PC

1599 ‘;-*******ii******i*****i*l!***l*i*i*****!*i**iiii*i}*§*i****i*iii
1700 | : YHIS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN <ORE
1761 T AN ASCIT DECIMAL NUMBER.

1702 :THE CALL 1S JSR PC,ASCIZ

i;ga ;g£EE+5HE ADDRESS OFf THE LOW ORDER OCTAL WORD IN

1705 :AND THE ADORESS OF THE PLACE THE RSCII DECIMAL IS TC BE STORED
1706 « IN CALL+Y

1767 : THE HIGH ORDER OCTAL WORD MUST BE IN THE LOCATION FO_LOWING
1708 :THE LOW ORDER WORD.

1709 . : THE SJBROUTINE SHOULD BE CALLED BY

1713 : JSR PC,ASC2SP

171 :TO SJPPRESS LEADING ZERUES AND TO LEFT JUSTIFY THE
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aAMMA 11 EXERCISER MACYLL 27.732) @21-SEP-7S 15:32 PAGE 38

:ANSWER. UNLESS THIS LAST CALL IS MACE THe OUTPUT

;WILL ALWAYS BE 11 BYTES,
o RRERRERRRERREAFRRLRREREREREFRRRRRHRRERRSRERARRERRI RS KRN 2223554

BimMmMyi: O
DUMMY2: O ‘
ZESUP: 0 : JERG SUPPRESS FLAG
ASC2SP: INC ZESUP :SET FLAG
ASCIZ: MOV a(SP),Rl 'GET LOW ORDER ADDRESS
ROD #2, (SP) :ADJUST POINTER
Mov (R1)+ R3 :GET LOW NRDER
MOV (R1),R2 :GET HIGH ORDER
MOV #10. DIVCNT :10 POSSIBLE DIGITS
MOV #RSCRES, RS :ADDRESS OF DIGITS
MOVB #200, (RS)+ :CHGEN TERMINATOR
ASCLP: MOV #10.,R4 :DIVISOR
MO\ RS, -{SP) :SAVE RS DURING DIVISICN
JSR PC,DIVIDE :DIVIDE BY 10
MOV (SE)+, RS :RESTORE RS
ADD #60,R2 :MAKE IT ARSCII
MOVB Re, (RG)+ :PUT IT IN THE ASCII STRING
MOV R1.R3 ;
MOV RO, R2 :PUT ANSWER IN DIVIDENC SLIT

DEC DIVCNT

BNE_ASCLP
:NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT CRDER
TST ZESUP ; SUPPRESS ZEROES?

BEQ MOVALL :NO MOVE ALL
CLR ZESUP : INIT THE SWITCH
SkZE: CMPB -.RS), s&0 : 20K FOR ZERQES
BEQ SKZE :AND PRSS BY THEM
TSTB (RS)+ : BACK-UP -
BPL MOVALL AT LEAST ONE ZERO
INC RS :POINT_TO FIRST NUMBER
MGVALL: MOV a(SP),RO . :ADORESS OF RESULTS
ADD 2, (SP) :ADJUST RETURN
MOVAL: MOVB -fRS), (RD)+
BPL MOVAL 200 BYTE 1S TERMINATOR
RTS PC
DIVCNT: O
ASCRES: .=.+11.
ADLMMY: .=.+11.
EVEN

(o RRERFRRRRERERREREERXEXERREEERERFXEERAREEREREERREREXERREERER LR R
: YHIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER

;FOUND IN R2 (HI) AND R3 (LG) BY THE POSITIVE NUMBER IN

:R4. THE ANSWER IS PLACED IN RO (HI) AND Rl (LO). .

: THE RQUTINE LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS

;S0 T FIRST BIT IS IN BIT i4 OF R4. THE SHIFT COUNT IS THEN
;ADDED TO 16, AND THE DIVISION IS STARTED BY COMPARING THE
;DIVISOR (SHIFTED) TO THE HI ORDER QF THE DIVIDEND.

: IF_COMPARISON SHOWS DIVISOR SMALLER, R SUBTRACTION IS DONE

:BETWEEN DIVSOR AND HI ORDER DIVIDENO AND THE ANSWER IS INCREMENTED.
:REGURRDLESS OF COMPARISON RESULT, BOTH THE ANSWER SND

: THE DIVIDEND ARE MULTIPLIED BY 2. . ’
: THIS SEQUENCE IS PERFCRMED THE NUMBER OF TIMES INDICARTED Bv




MRINCEC-11-DINC8-S

DINCB.P1L

1768
1283

1721 007120
1772 067122
1773 007i2M
1704 907126

1778 007138
1779 007142
it80 007145
i781 507150
1782 007152
1783 007154
1784 09715k
1785 007160
1786 007162
1787 007164
1788 00716k
1789 007176
1790 907172

1791 097174
1732 007176
1793 007202
1794 007204
1795 Q7206

1800 007210
1801 G07ele
1802 007216
1803 007222
1804 007224

1811 007254
1812 007260
1813 007264
1814 007266
181S 007270
1816 007274
1817 007276
1818

1813 007300
1820 007302
1821 007304
1822 007306
1823 207310

010046
013700
013702
010322
029z27
103402
012702
010237
012702
a0M737
110046
012702
004737
000300
152609
010037
012800
000207

005000
00s00S
152205
060500
00s202

007206
0000e0

007206

00124&
007436

007428
007336
007426
007336
007320
007337
0073C0

001246

L03

aRMMA 11 EXERCISER MACYIl 27.732) 21-SEP-TH 15:32 PARGE 37
PROGRAM SUSROUTINES

: SHIFTCOUNT,
:R2R3 . R4=ROR!
S RRERERERREREEREEREARREERERESERLEFRRRREEEFEELRERRERERF LRI ELEFS4

OtvIDE: CLR RS « INIT SHIFT COUNT
CLR RG
CLR Rl s 2ERG THE ANSWER
DIVIUS: INC RS THIS IS THE SHIFT CCUNT
AsL R§ sDIVSCR X 2
BPL DIVJUS GO UNTIL BIT 15 SETS
ROR R4 MOV IT BACK ONE
MOY RS,RMJUST :SAVE SIFT COUNT FOR REMAN. JLST
ADD #16.,RS :SIMULATE 16 BIT SHIFT
DIVLOO: ggt ﬁé : ANSWER X 2
CMP R2,RY : COMPARE DIVISOR AND DIVIDEND
Eﬁé ggégg , :IF DIVSOR LARGER NO SUBTRCTION
INC Rl :NCTE SUBTRACTION IN ANSWER
NOSUB: RSL R3 :MAKE DIVIDEND LARGER
ROL R2 :BY 2
DEC RS :D0 ALL THIS SHIFCNT TIMES
EEE DIVLOD
RLJL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINDER
DEC RMJUST )
ENE RLJL
RTS PC
RMJUST: O

P RRERERERREXEEERERFEREFARELEERREREREEREELRE LR RERRREEAEERREERER

:tHIS ROUTINE RVERAGES THE LAST 32. X-Y JOYSTICK VALUES
T REERREREAEEREREEEEEEREREEARERRERERPEEREEEEERLLEERERRERREERRREI£2

XYAVE: MOV RO, - (SP) :SAVE RO

MOV TEMPQ, RO GET X 8 Y

MOV XYBUF®, R2 :GET CURRENT BUFFER POINTER

MOV RO, (R2)+ :SAVE NEW X-Y VALUE

CMP Re ., $XYBUFE :END OF BUFFER?

BLO 1§ :NC A

MOV #XYBUF , R2 :YES, G0 BACK TC BEGINING OF BUFFER
18: MOV,  R2,XYBUFS :SAVE NEW BUFFER FOINTER

MOV #XYBUF , R2 :CALC AVE X

JSR PC, 108

MOVB  RO,-(SP) :SAVE IT .

MOV RXYBUF +1,Re :CALC AVE Y :

JSR PC, 108 G0 DO IT

SWAB RO :GET X-Y IN RC

BISB  (SP)+,RC :GET SAVED X

MOV . RO, TEMPQ sPUT IN TEMPO

MOV (SP)+.R0 *RESTORE RO

RTS PC tEXIT WITH AVE X-Y IN TEMPQ
10%:  CLR RO + ZERO SUM )
118:  CLR RS :00 A MOVB TO R EG (UNSIGNED)

BISB  (R2)+,RS

ADD RS, RO :ADD IT IN

INC R? :SKIP CTHER VALUE
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1824 Q07312 020227 007436 CMP R2, $XYBUFE :END OF BUFFER?
1825 007316 10377 BLO 11 :NO

1826 007320 006300 ASL h) :DIVIDE BY 32.
1837 007322 006300 ASL RO

1828 007224 006300 ASL RO

1829 (007326 000306 SWAB RO

1830 007330 042700 177400 8IC 81774G0, RO :CLR' HI BYTE
1831 007334 000207 RTS PC

1832

1833 06733t XYBUF :

1834 007336 000030
1835 007340 200000
1836 007342 DOCOOO
1837 007344 000OCO
1838 007346 000000
1839 007350 000OCO
1890 00732 00O0OQ
1841 007354 (000000
1842 007356 000000 ¢
1843 007360 000000
1S44 007362 0OCOCO
1845 007364 00DCOQ
1846 007366 0000OQ
1847 007370 000JCO
1848 007372 00000Q
1849 007374 000000
1850 (007376 0000OQ
1851 007400 000GQC
1852 007402 000000
1853 007404 000000
1854 (007406 00000
1855 007413 000000
1856 007412 000000
1857 0G7414 0O0OOQ
1858 007416 Q00000
1859 007420 0G00GO
1860 007422 00G0Q0
1861 007424 0000CO
1862 007426 000000
1863 007430 0000GQ
1864 GO7432 000000
1865 007434 Q00000

0000000000000 00O0O0O0O00OOOO0O00VO0

1866 007436 XYBUFE=.
{Sgg 007436 007336 XYSUFF: XYBUF
1869 . $ERENARREERHEEHREHAREAEREEEERERERRREREREERERRRERRRRERRRRFREERRRE
1870 'SBTTL TTY INPUT ROUTINE
1872 - $ P HRERHEREXSHRELREREIERERARERRREERRERERFERRERREERRRE AR I LR AR RREAS
g3 - , "ENABL  LSB
1875 . ;-*******!!*ii*i!***i!i***!**l*l***!!*l********i*¥l4§***i***i****
187& : $SOF TWARE SWITCH REGISTER CHANGE ROUTINE. .
1877 -+ #ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WIL

- 1878, ;#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
1879 ; *WHEN OPERATING IN TTY FLAG MCDE. ‘ :




»™

DINCB.FLL

1880 007440
1881 0074
1832 DO7YS
1583 00745H
1884 00745k
1885 007462
1886 007466
1887 007472
1883 (007479
1883 007502

1891 007594
1832 007510
1893 007514
1894 007520
1835 007522
183 007526
1897 007530
1898 007532
1893 007536

1901 007546
1902 007544

1306 007550
1307 - 007554
1308 007556

1309 007562
1810 007566
1811
1812 :
= 1813 007570
1314 007574
1315 007576
1316 007602
1917 007604
1318 007612
1919 0076]6
‘1920 007622

1921 007630
1922 007632
1923 007640
1924 007642
1325 007646
1326 007652
1927 L[J7654
1928 007660
1929 007662
1930 007666
1931 007872
1932 007674
1933 CO07676
1334 007700
133§ 077702

I
14

TTY INPUT ROUTINE
000176 001)40 S$CKSWR: CMP

922?37
001974
105777
100071
112746
G42716
022726
001062
123727
001456

104400
104400
013746
104401
104430
005046
005046
105777
100375

117746
o4271E

021627
00100%
104400
062706
000757

021627
001022
005766
001403
016677
062706
104400
128727
001003
012777
000C9
0047
021627

171470
171464
177600
000007

001134

171406

171402
177600

Co00es

010305
000Cos

000015
000004
000002
000036
00116l
001135
000100

0i0Si2
000060

000067

000060
000002

000002

00000!

171326

" 000031
171304

f

$GTSWR:

178:

MRINDEC-11-DINCB-C GRMMA 11 EXERCISER "MACY1l 27{732)

S7e

BPL
Move
BIC
eMP
BNE
CMPB
BEG

TYPE
TYPE
MOV
TYPQC
TYPE
CLR
CLR
TST8
BPL

Mova
BIC

NO3

21-SEP-76 15:32 PAGE 39

¥SWREG, SWR
15%

JBTKS

15%

J3TKB, -(SP)

81C177, (SP)
0?§(SF5+

15
$AUTOB, #1
15%

" §MSUR
SWREG, - (SP)

< SMNEW
-(SP)
=(5P)
J$TKS
7%

2STKB, - (SP)
#1C177, iSP)

(SP), 825
108

SCNTLU
46 SP
19%

(SP), #15
168

4(SP)

11§

2(SP), 3SR
86

$INTAG, 81
15§
100, 33TKS

PC,STYPEC
(SP3, 860
189

(5P), 867
188

860, (SP)+
2(5P3

178

(SP)

(SP)

{SP
ciSP)

s 1S THE SOFT-SWR SE_ECTED®

: ;BRANCH IF NO

: ;CHAR THERE”

:+IF NO, DON’T WAIT ARCUND

. 'GAVE THE CHAR

: 1STRIP-OFF THE ASCII

;+IS IT A CONTROL G?

; +NO, RETURN TO USER

s 1ARE WE RUNNING IN AUTO-MCDE?
; 1BRANCH IF YES

::ECHO THE CONTROL-G (tG)

;s TYPE CURRENT CONTENTS

; ;SAVE SWREG FOR TYPEQUT

; :GC TYPE--OCTAL ASCII(ALL DIGITS)
; ;PROMPT FOR NEW SWR

: :CLEAR COUNTER

; s THE NEW SKR

; :CHARR THERE? -

;3 IF NOT TRY AGRIN

;s PICK UP CHAR
+sMAKE IT 7-BIT ASCII

::IS IT A CONTROL-U?

; ;BRANCH IF NOT

+s:YES, ECHO CONTROL-U (1)
: : IGNORE PREVIOLS INPUT
:iLET’S TRY IT AGAIN

5:IS IT R <CR>?

: ;BRANCH IF NO

;s YES, IS IT THE FIRST CHAR?
: 1BRANCH IF YES

s sSAVE NEW SWR

; sCLERR UP STACK

s ;ECHO <(CR> RAND" ¢<LF)»
:;RE-ENABLE TTY KBD INTERRUPTS?
; ;BRANCH IF NOT

:;RE-ENRBLE TTY KBD INTERRUPTS
;  RETURN

::ECHO CHAR
;;CHAR < Q7
; ;BRANCH IF YES
:1CHAR > 77

;s BRANCH IF YES

s :STRIP-OFF RSCII )
s:1S THIS THE FIRST CHMR
s :BRANCH IF YES

:;NO, SHIFT PRESENT

s+ CHAR OVER TO MRKE
++ ROOM FOR NEW ONE.

: :KEEP COUNT OF CHRR

"

P,
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MIINTES-L1-DINSS-S  aAMMA 1D ENERCISER MACYLL 27 T332y 21-SEP-Tp  18:32 PRt 40

dINJR.SIL "y INE_Y R30TINE
133 22°70% JGREl1S 1TTTTH BIS -2(5P), (8P +:SET IN NEMW CHAR
-l ong V- Biets s ol 8R s S ::GET THE MEXT OME
1338 2TTIM iSWMSY flitss 188:  TYPE §JUES 1:TYPE ?(CRY‘LF,
1333 28%msr Lot BR 208 : 1SIMULATE CONTROL-U
1393 .OSRBL LS8
134; '
1342 . p
;3,43 R ;iQ!QiQQ!QQ!*OiQ#Q!!QQ!Q!Q!!(# RRRBERRESRRRERRRLERERR2F SR 454948
13- :*:HES RCUTINE WILL INPU™ A SINGLE CHRRACTER FRCM THE TTY
+3~% iR 1~
1348 ‘e RD-HR s INPUT A SINGLE CMARACTER FRAM TWE =Ty
347 Te RETURN “ERE s s cHARACTER IS ON THE STACH
L3-8 N 1 WITH PARITY BIT STRIPFEC [FF
i =
851 carmeaz 21184 $ROCHR: MOV .5P),-.50" : 1PUSH DOWN THE PC
195z Q2772 DleRek CC20sy  2022c2 MOV $16P}, 2058 : :SAVE THE P35 -
+353 orT32 105t (TlElk .3 S78  28TkS i WAIT FOR
L3¢ 007 108378 i BPL 13 : 1A CHARACTER
2955 2Cr7e0 1lvoBB 171202 CO2CCH MO\2  38TkB,4.SP)__ ::RERD THE TTY
2356 007748 D42TBE L7oB00 022304 BIs 810 I WISP. ::GET RID OF JUNK IF ANY
1357 O0rvSh 028827 00D0ON 22002 CMP 4.5F), 823 115 1T A CONTROL-S?
136e o072 05.013 3NE k[ | : 1 BRANCH ogr NO
1953 JC7hEM 106777  L71ISH 25 7678 A¥TS ::WAIT FOR A CHARRCER
1389 o0TTeg 102375 36 H ) ::LOOP UNTIL ITS THERE
1321 207772 LIToME  IT1.EC 3.8  3§7kB,-.5°) 1367 CHARACTER  _
1382 297778 O§2riE 177630 }{e 8tC17P, (5P ::MAKE IT 7-BIT RSCII
1363 C12002 Q022627 f0ale: M 5P+, 821 +:1€ IT A CONTROL-Q"
194 212006 201366 §'E 23 :+1F NOT CISCARD 7
1325 215019 £007S) ) BR 18 ::YES, RESUME
*§EE Dif0l2 026827 ODOCCOY D010 38 oMP 4:5F:, 8142 ::15 }1 UPPER cAse”
1367 0.0033 (024C7 BLY 4§ : :BRANCH 1€ YES
1368 Z.0022 026637 O0COCH 200178 MNP 450}, 8178 15 IT A épscan SHAR®
13€9 ZI2C30 A03CH3 837 48 : s BRANCH IF VES
1377 010232 Q427BE 202040 0TI BIC 840, 4.5P; : :MAKE IT UPPER CASE
1371 SiC2<4] 0a0on2 48; RTI :155 3RCK T2 USER
197z AR RERRREERRR RS R AR SR I RR IR IR R AR AR RARARRRRCNLEI AP0
2373 ;47215 GoJTINE WILL INPUT R STRING FRIOM THE TTY
=T T RCHLL:
1378 2] ROL IN :: INPUT A STRING FRCM “HE “TY
L1378 L8 RETLRN MERE ; ACCPESS OF FIRST _WARACTER AInl 3 N "HE $7AlK
i ‘e :s TERMINATCR WILL 2€ A OYTE oF Ao &°8
.1‘- *
SE7S 0ion4E  C103u4 SROLIN: MOV R3,-(SP} : 1 SAVE a;
1380 Z13%4§ A0ETys CLR -(5p) :;CLEAR THE RUBOLT AEY
.81 CICC4e 012703 015276 18: MOV sSTTYIN,R3 ::GET ROORESS
1382 010052 022703 O0IC3ZS z8: CMP sSTTYIN+T,R3  ::BUFFER FULL?
-2€3 0i003p 1014Sk BLOS  <§ :BR IF YE .
1S4 010080 I04a0B ROCHR ::30_READ ONE CHRRACTER FROM TWE 77
1325 012062 11283 MOVB  (SPie, &3 11GET SHARACTER
TSEE 0:00gq 122713 000177 10§:  CMPB #8177, \R3) 1S IT R RUBSLT
567 2i0C70 0giQ22 BNE s§ ::BR IF NO A .
328 0.0272 ccs7ég TSY (SP) 1115 THIS THE FIRST RUBCLT
2383 £:3074 9019 BNE 63 iBR IF N
1233 £rToop 1IERI7 20034 CloEY M3,3 8 3% :17YEE % BAck SLASh
(350 Tiliie 1Taeic fiiet TvPE 33

——— - . - - — - - —— = rem ———
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MR INCES=11=DONCE-C  aRMMR 1) §YERCISEQ AcYll 7.3 2l-SEP-TE  15:32 PRSE M)
Japu A I3 TTY OINFUT RAUTINE
1§3§ Qisiid Jletis 17707 MOV g-1, 5P ::SET THE RURCUT KEY
E R B e % Hama RS
Py i wewe' © ! I, 1 HI
1935 515155 YE&%SH 8Lo wi :;gn iF vES
159 2:91a8 111330 1227 MG R33,93 :SETUP TO TYPEQUT THE CELETED Ceas,
1337 L2120 108R00 C1J27¢ TYPE b ) +:GO TYPE
133g 5103 48orNe 3R 23 +1GO READ ANOTHER CHAR.
=333 0.20136 GCJET1E s3: 787 . 3P « :RUBLUT KEY SET?
Seoe  aidINC 20:4CE BEQ B ::BR IF NO
=ofl J10i8¢ 1128737 222134 MCVB '\, 5§ ::TYPE R BRCK SLASH
=202 Ji0i80  1ONNCD 01327+ TYPE .33
£333 Q.CIsH JOS216 - - -LR SF : :CLERR THE RUBOQUT KEY
3-8 Q10iSk 1227.3 0020zt = H -MFB 828, \RJ) 1 IS CHARRCTER A CTRL U°
2.058 0:0i62 091003 - 3NE gs ::BR IF NO
&' o1016% [O88Q0 C103CS TYPE $ONTLY ;: TYPE A CONTROL "U”
383 010172 50036 3R is ::60 START OVER
=398 D217z 12713 20202¢ 33 M8 822, (R3’ :: IS CHARACTER R "!R™?
2029 JIZi7?e Q0ici! SNE 33 1:BRANCH IF NO
0.0 Q012200 108313 CLRB R3) +:CLEAR THE CHARACTER
goil Ji0el2 1Jw400 2018l TYPE JSCRLF ¢sTYPE R "CR™ 8 "LF"
2012 020206 IO4NCD C1C27% TYFE $TTYIN s TYPE THE INPUT STRING
2C13 01S21z 080717 oR L 2 ::G0 PICKUP ANCTHER CHACTER
22.% 010214 104430 C2118C =3: Pt ,SJ,E: :TYPE R *?°
2Ci5 2iC220 acorzg 8K : 1:CLERR THE BUFFER WND _OCF
£3ld 010222 11133" JiCe™4 38: MoLR RI.. 93 :ECHO THE CHRRRCTER
2027 Jil222b I10WNOC Ll ThEE .3 ‘
218 213232 122723 (COCCIS <MF§ 815, :R3)+ 1 sCHECK FOR RETURN
coi9 L1323 00130€ Bt 23 1:L00P IF NOT RETURN
2020 210240 108263 17 <R3 -1.R3. s:oLERR RETUAON (THE (S
2221 10244 J0WNGC D0LlIRZ TYPE SF 1:TYPE R LINE FEED
g3gz Ci2253 57eh Ts7 (SPe s <LEAN RUBQUT KEY FRCM THE 37AClk
2ied 010282 012603 MCv :5P1+ ,R3 1:RESTORE RJ3 o
2324 Gil2S% QOlls4 MoV «SP)l-\:PB < :RCJUST THE STACK ANC PUT ACCRESS IF “-E
c.2S (10256 QOlbkeees QC0004 20C°C2 MoV Y.SpP) 32.88: .3 FIRST RSCII CHRNACTER CN IT
2096 J10264 Ol127BE Qloc?6 COCo0M MoV s$TTrIN,§ so,
2227 818272 00C RTI + :RETJRN
2228 Q182 <20 9s: 8YTE 8 +:STORRGE FOR RSCII CHRN. T3 TYEE
2229 QI027S 20C .8YTE +: TERMINRTOR
2232 Q0.8278 000007 TTYIN: .BLKB 7 ::RESERVE 7 BYTES FOR "%y IMBLT
£33 ULQBQS 136 D0&S2S 000012 SONTLJY: .ASCIZ 4y 1S s ioONTROL *U”
£33 Clo3iz 0OM383t (QUSIIS 000 3CNTLG: .ASCIZ /G 1Sl s s CONTROL 3"
£233 Z.L31T 015 0C€i412 0E1:27 SMSWR: .ASCIZ <18 12> - SuR = -
20234 0lC3=+4 Q36440 003040
=C3S 010330 020040 CHaSik C2Cl27 SMNEWN: .ARSCIZ - NEW = ~
233t 21C33e Deo07% Gog
2L37 C1C3ug .EVEN
2C3¢ (AR R R R RS SRR RN R AR R AR R R AR RER PR R R AR R RN RER R RRRRLD AR PR RN 0D
2239 '8BTTL TYPE ROUTINE
204! (I RERARERESRERRERREIRIRERNBRBARE LR S RERRRRRRDRRRERRDANIRNARRIRRE
z_<2 ;#ROLTINE TO TYPE RSCIZ MESSRAGE. MESSRGE MUST TERMINNTE WlITH 8 J BYTE.
gh=3 +#THE ROUTINE WILL INSERT A NUMBER QF NULL CHRRRCTERS AFTER R LIMNE FEED.
go :#NJTE!L: SNULL CONTRINS THE CHRARACTER TO BE USED RS THE FIL_EN JWmRR.TIN.
el 1 :#NQTE2: $FILLS CONTRINS THE NUMBER OF FILLER JHRRRCTERS REJUINED.
324% #NOTEZ: SFILLS CONTRINS THE "HRRRCTER TC FILL RFTER.
2o i
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MAINDES-11-DINSB-0 C3QMMA 11 ENEROISER MACYIL 27i732) 21-SEP-T6  16:32 PAGE 42
N R \=s ROJTINE
2248 s ASALL:
Bl »1: U:INu A TRAP INSTRUSTION ) )
Eggi ’ o8 TYPE  ,MESRDR : :MESADR 1S FIRST ADCRESS CF AN QS-I2 =°%:1MG
3383 Y TYPE
3053 4 MESRDR
2oSH '
S3Eg
S335 Q10342 105°3T £211ST §TYPE: TSTB  §TPFLS 1115 THERE A TERMINAL
305~ Q1034 1CC2o02 BPL 1§ :BR IF YES
2288 210350 0COD HAL T ..HRLT HERE IF NO TERMINAL
S059 010352 J00M0 BR k] 1 :LEAVE
3380 010354 110046 18: MOV RO, -1SP) ..snvz RO
206 C103Se O0:iT600 002002 MOV a2!sPY.Ro ::GET ADDRESS OF RSCIZ STRING
SCE2 010382 112046 8: MOVB  (RD+,-.SP : 1 BUSH canpncrsa TC 8E TYPED ONTC STalr
3383 Q10384 001075 aNE 4% 1:8R IF 1T ISN'T THE TERMINATCR
2064 0id3sb 005726 757 (5P )+ : IF Tsanrnnron PCP IT OFF THE STAZK
2085 010370 012630 &33: MOy EP'+ RO : 'RESTARE RO
235k 0103r2 063716 <0C002 33: D0 82, .58 ..no.usr RETURN PC
2ZE7 01C37% 025002 RTI , : :RETURN
2988 010400 122716 0000:1 5% SMPB  WHT, :SP) ..EERNCH IF (HT>
2069 Q1040 001430 BEJ 83
2070 010408 12271E 020200 CMPB aRLF, .SP: . :BRANCH IF NOT -CRLF
2077 Q10412 3CIN0E BNE 5
2072 01%4:4 00573¢ 157 75P)+ . FOP  (CRO(LF* EQUIV
2073 JitMie 104400 TYeE ::TYPE A CR AND LF
2274 Q010420 001161 $CRLF
207s Div22 106337 G510sse CLRE  $CHARCNT : :CLEAR CHARACTER COLNT
2076 217496 (QOfTSS 3R 28 ::3ET NEXT ~HARACTER
2077 010430 004737 010512 2g: TR PC.STYPE: ..;o TYPE THIS cHWRACTER
2578 01434 le3ree O0lISE 3 Spg §FLs.Spe 1S IT TIME FOR FILLER CHARS.®
2579 01080 (0C13S0 8NE z$ :1IF NO GO GET NEXT CHAR.
3080 Di0w42 01374 00115 MOV SNbL-. .SF) ::GET 8 OF FILLER CHARS. “EEDES
2081 : :AND THE NULL CHAR.
2082 D1744& 10S3ek 00300: °3: LECB  1(SP) D:Es A NULL NEED 10 BE T~PED”
2003 Qo482 362T70 BLY &3 : 18R IF NO--GC POP TRE NUL. <-BF OF §™ac
2084 Ci0454 004737 0105.c JoR Ps.$TVEES ..uC TYPE A NULL .
366t JIO4E0 105237 21088 o §oHARSNT nov COUNT RS A SOLNT
g;E- £i04e4 J0077C B8R 73 ::
f-481 -7}
gggg . 4ORIZSNTAL TAB PRGCESSCR
&
2060 01046k 112716 DOCONE eg. MOVBE  8' , (S5P) :1RECLACE_TAB WlTh SPRIE
2031 0il472 Q04737 (10512 33: JSR Pc.4TYPEC :TYPE A SPRCE
2092 G047 132737 000007 ~1o65% 3178 87, 3CHARCNT ..ennncu IF NOT AT
2563 Dicscy  O01372 BNE 33’ TAB STOP
2094 0i0E0e 00S726 3 {(SP1+ ,.POP SPRCE OFF STACK
205 02610 (00074 ER 23 : :GET NEXT CHARACTER
% 019812 105777 170432 $TFES; TSTB 3§7PS : tWAIT UNTIL PRINTER IS READY
£c¢7 DilSle 100378 BPL TYPEC
£098 0:0520 11Ek77 COCOCR  L70424 MOV 2.5P:,33TPB ::LORD CHAR T9 ae TYPED INTQ DRTH RES.
£-99 0ifS3¢ 122766 000CIS A0f232 CMPB  aCR.2(5P) : 1S CHRRACTER R CARRIAGE ETORN®
ZI20 AITE3Y 01003 BNE 15 : $8RANCH IF NQ
3IF7 F£iAE3p I5E037 LCL0SSE CLAB  SCHARCNT t 1 YES==CLEAR cHARRCTER CCUNT
2123 £ifgeg GoguD BR $TYPE < s EXIT
3173 I1ZZ4e [ZzZ7te 0000.E 050202 s IMPS  sLF,2 SF; : 115 CHARRCTER A LINE FEES®
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]
(& ]
ty
4
L4y )
[ 7]

. TVOE RI_TINE
::ggi 32%425 ?588 s;vpsx :;ESQREH¥IE YEERQ r;q
22 19833 C Cre s COU CHARAC
(3ZZp  INANES CHARCNT:  WOR é ' -t C F XOUNT STCRAGE
:5%23 alajol-u i?vpsx: Rts C ¢ "
s ERBERBRRIRNVERR RN RRPARIAPRERRELEBRARARE AR PR AR LRSS 224422542324
-48TTL SINARY TJ OCTAL (ASCII) AND TYPE
SRR RRRERRRRRRFRERERRRRRERRRRERER 2RRFRRARRERRFLREREEF RS 225224254
;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TC A &-CIGIT
+#2C*RL (ASCII) NUMBER AND TYPE 1IT.
:;;;Ifas---snrsﬁ HERE TO SETUP SUPPRESS ZEROS AND NUMBER CF LI5iTS ~C TYeE
i e MOV NUM, = SP) : :NUMBER 7O BE TYPED
L TYPOS :: SALL FOR TYPEOUT
‘¥ BYTE N +:N=] TO & FOR NUMBER OF SISITS TC TvFE
i+ BYTE ™ ::M=] R C
® ::1=TYPE LEADING ZEROS
i, ::0=SUPPRESS LEADING ZEROS
:#§TYPIN----ENTER HERE TO TYSE JUT WITH THE SAME PARAMETERS AS “ME LAST
:-sngos 2R §TYPOC
tRLLL
e MOV NUM, -(SP} : :NUMBER TO BE TYPED
M TYPON ::CALL FOR TYPEOUT
:'gazioc---snrsa HERE FCR TYPEJUT OF R 16 BIT NUMBER
H I :
. ¥ MOV NUM, - (SP) - :NUMBER T0 BE TYFED
te TYPSC ::CALL FCR TYPEQUT
10562 017846 03002C TiPIS: MOV 2:5P).-:5P +:FICKUP THE MODE
10568 118637 00000: 011008 MOYB  1(SP).3OFI_L :+LJAD ZERD FILL SWITCH
J087% 112637 011007 MAY (SP)+ $OMICE+L ;:NUMBER OF LISITS TO TYPE
i68cn 3g271s 003072 °0 82, (35 + :ADJLUST RETURN ADDRESS
10804 000406 BR $TYPON
15606 112737 00000; 211005 STYP3C: MOVE 8], 80FILL ::SET THE ZERC FILL SWITCh
10814 118737 000006 23iiz37 MOVE  #b, SOMCCE~: +:SET FOR SIX(&: JISITS
10Ec2 112737 009025 211004 STYPON: MOVB 85, 30CNT +:SET THE ITERRTION COUNT
10€39 010348 MOV R3.-(SP) . ::5AVE R3
12632 DI044€ MOV RY,-(SP} ::SAVE RY
17634 10546 MOY RS, -(SP) ::SAVE RS
10638 113704 011207 MOVE  SCMODE+L.R4 ::GET THE NUMBER OF DISITS TJ TYPE
10642 00SH0M NEG R4
10645 DE2704 000308 ACD 8E . RY : :SUBTRACT 1T FOR MAX. ALLSWED
19650 110437 011706 MOVE R4, 3OMODE ::SAVE IT FOR USE
10654 113704 011038 MOVB  SOFIL..RY ::GET THE ZERO FILL SWIT2
10680 [1EBOS COC21Z MOV 12.5F .85 ::PICKUP THE INPUT NLMBER
10664 00S003 CLR R3 ::CLEAR THE OUTPUT WSRD
10666 (00610C 18: RCL RE ::RITATE MSB INTQ “C™
10670 Q00404 BR 33 +:00 DO MSB
30672 00E10S 2s: ROL RS ::FORM THIS DISIT
16674 0QE10E ROL RS
12676 006105 ROL
0.5792 010863 MGV RS,R2 A
Si272: CCeld2 38: RIL R3 ::3ET LSB 2F TRIS DIl
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JINJE. P BINRRY T2 OCTAL RSCII AND TVPE
2180 010704 105337 211006 DECS  $OMODE + s TYPE THIS DIGIT?
218l SiChI0 300016 . 3PL 73 ::BR_IF NO
gib2 013712 882703 17T BIC $177770,R3 : 1GET RID OF JUNK
2163 010r16 00:002 BNE 4§ : 1 TEST FOR O
S1e4 019720 Q0570N 15T _Y - : SUPPRESS THIS 07
3iES [Ci9r22 COI403 £Q 53 ++BR IF YES ) _
3156 010734 (005204 4§ INC RY : :DON’ T SUPPRESS ANYMORE 0°:
$1e” 01CT26 052703 000062 315 80,83 : tMAKE THIS DIGIT ASCII
2.58 010732 052703 0CCCHS c3: BIS £ .R3 +sMAKE ASCII IF NOT ALREACTY
£i5§ Q1073 11033° 011002 MOV R348 : $SAVE FOR_TYPING
2170 010742 104480 0110C2 TvPE 8§ ::50 TYPE THIS DIGIT
g.n1 010746 105337 011024 "3 DECB  $OONT : :COUNT BY 1
gin2 Qigrsd 20337 367 2% ::1BR IF MORE TO 20
2103 Gi078% 092402 8L Y X . ::BR IF DONE
2i74 010788 005204 NG R4 st INSURE LAST DIGIT ISN'T A 3LAMK
$i7s Qi0red 8907 aR 2% ;150700 THE LAST D517
2176 01576 012605 &3 MOV 'SP+ .85 : :RESTORE RS
2177 010784 Cl9854 MoV 5P+, 7Y : tRESTCRE R4
3178 QIgree 012633 M3, .5F)+.R3 : {RESTORE R3
2179 219770 O0l8e6E 00C202 £0CoCM M3, 2.5P),1.5F) ::SET THE STRCK FCR RETLRNING
el30 Q10776 Q126! MOV SP)+, . SP°
2131 01i0pG 020Co2 RTI : : RETURN
£185 Q11092 326 ag: .BYTE 2 : :STORAGE FCR ASCII DISIT
£183 Q311043 82 BYTE 9 : : TERMINATOR FOR TYPE ROUTINE
2139 011004 s $I8T: BVIE G + 1 2CTAL DISIT ZOUNTER
g1 ZiiC3s f2¢C §9FILL: BYTE B ::ERO FILL SWITCH
S186 011008 npalcd §CMOCE: -WORD O : :NUMBER JF DISITS TO TYPE
gl1S? PRAARRRARRIFREARAFAARIFIRIRIRRERIRBRALRAIRRARARARRERIRI L€ R0 M40
g;gg "S3TTL RERD AN OCTAL NUMBER FROM THE TTY
[
2:190 AR R R RELREER RS ERRRIRRF AR IRASRERERERRNIPRRRLERREARNPBRRER PR 2D
z.5! :¥THIS ROLTINE WILL REAC AN 3CTAL (ASCIT) NUMBER FROM THE TTY AND
2:82 :#HANGE I7 TO 2NARY,
3133 :#THE INPUT CHARACTERS WILL BE CHECKED TC INSURED THEY ARE LEGAL
2.34 +#0CTAL DIGITS. IF AN ILLEGAL SHARACTER IS RERD R " WI._. 3F Tve:2
3§ :#F0L! JWED BY A CARRIAGE RETURN-LINE FEED. THE -OMFLETE NLMBER M_S°
E13 =*T§Eﬁ BE RETYPEC. THE INPLT IS5 TERMINATED BY TYPING R oARGIASE SET.&N.
2.57 s#cAll:
21sg 4 RDICT ::READ AN JCTAL NUMBER
2133 S RETURN HERE +1LoW ORDER 8378 ARE - TP [T ~wf SRl
gggg ¥ : tHIGH CROER BITS ARE IN §=11:7
eLew
2202 0110:C 0l1g46 SRCOCT: MOV (5P}, ~:SP) : 1PROVIOE SPRCE FIR
220 0iiDi2 0leES £000°4 030002 MOV 4P}, 2TsP; :+ INPJT NUMBER
2204 01iC30 510046 MOY RO, - &P : 1PUSH RO SN STACK
2205 011022 D010i46 MOV Rl.-(5P) ::PUSH R1 ON STACK
220 011024 010246 MOV R2.-(SP, ::PUSH R2 ON §TAZK
2207 011026 104407 13: ROLIN ::RERD AN RSCIZ LIME
£zC2 011030 0lg2e00 i MOV (SP)+,R0 ::GET AODRESS OF IST JWARAZTER
2209 011032 010037 C:1.36 MOV R3.53 ::AND SAVE 17
z210 01.036 00SCOI CLR R1 : :CLERR DATA WORD
2211 011040 005002 CLR R2
ZZ12 211042 11206 23 M3V \RO)+,-.C% :1PICKUP THIS CHARACTER
2213 Z1iTe§ 001420 BEG 33 iiF cERJ JET QU7
z2.~ 01124 122716 002062 cMeg  8°0,.SF! tiMAKE SURE TWIS ChRRASTES
Z2.c DiifE3 00303 537 43 ::1S AN SCTAL Clal”

L eamama - - ————
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WM e UML)

D06 0
e Etatatetal:d

(@ el @)

2200
o .c
oo

0
(o ]
~3

Qo087

cil&0

1 BXE
QoM

MRCY.L ;?\7321 21-SEP-T6 15:32 PAGE 4S
THE T

v
CMPS 87, {SF)
39[ g; 22
RSL Ré
RSL Pl X L]
ROL R3
RSL R! s %8
RIL R2
BIC #tC7, .SP :sSTRIP THE ASCII_ JUNK
R0DD (SP:+ R 1600 IN THIS DIG:T
. 8R 23 ;3LOOP e
33 TST (GF)+ «:CLEAN TERMINATOE FRCM STACK
MOV R1,12(5®) +:SAVE THE RESULT
MY R2, SHICCT _
MOV (SF)+.R2 - :PCP STACK INTO Re
MOV (SP)+, Rl +sPOP STACK INTO Rl
MC\ (SF;+,RD ::POP STACK INTO RO
RTI s s RETURN
<3 TST \SP)+ : s CLEAN FARTIAL FRCM STACK
CLR3 (AL ;;SET A TERMINATOR )
TYPE ¢+ TYPE UP THRU THE BRC CHAR.

c§: JWORC O
BR :: TRY AGRIN

§HIOCT: .WORD G ' 'HIGH CRDER BITS GO HEREZ

= RREEFRERERFEEREELE P RER 2R R AL EERERRRERRERERERREEREEREREREERF LR

'&8TTL - TRAP DECODER

DIARERREREREFRARERRAEEIERERERERRARRERFRERERRFRERERERREERER R AR HERE
:#7HIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRLCTION
;#AND USE IT TO INDEX THROLGH THE TRAP TRBLE FOR THE STARTING ACIRESS
;#0F THE CESIRED ROUTINE. T=EN LSING THE RDDRESS CBTAINED IT WIL.
+2G0 TO THAT ROUTINE.

3TRAP: MOV RC, - (SP) ::SAVE RO
MOY 2(8P) RO ::3ET TRAP ADDRESS
78T -\RO) 1 :BACKUP BY 2
MOVB  (RO).RC ::GET RIGHT BYTE OF TRAP
AsSL RO : sPISITION FOR INCEXING
MOV §TRPAC:RD*.RC  ::INCEX TC TAGLE
RTS RO :+:G0 TO ROUTINE

.S5T7L TRAP TABLE

;#THIS TRBLE CONTAINS THE STARTING RADORESSES OF THE RCUTINES Caltl
:#3Y THE “TRAP™ INSTRUCTICN.

; ROUTINE ‘

$TRPAD: .

TRAP+0L 104400} TTY TYPEOUT ROUTINE
TRAP+1 (1044210  TYPE JCTAL NUMBER (WITH LEADING JEROS:
TRAP+2(104402) TYPE CCTAL NUMBES (NG LEADING JERTS'
TRAP+3(104403) TYPE OCTAL NUMBER RS PER _AS” oAl

TRRAP+4. 1044J4) GET SCFT-SLN SETTING

STYPE  ;:CALL=TYPE
§7YPCC 3 cRLL=TYPIC
$TYPOS ;:CALL=TYPQS
$TYPON ;5 :CALL=TYPON

$GTSKR  ;:CALL=GTSIHR

- — ——— v —
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gﬁiﬁgEgI‘ll-DZNCS-C GRMMR 11 EXERCISER MACYL1 27.732) 21-SEP-T6 15:32 PRGE 46

TRAP TRBLE
2202
S3°3 011204 007440 SCKSWR ;:CALL=KSWR  TRAP4S(IQ4H40S' TEST_FOP CHANGE IN SOFT-SWR
227y mm% a0rTEe SROCHR ::CALL=RDCHR  TRAP+B(104406) TTY TYPEIN CHARACTER RC_TINE
éa~s Ci13I10 Q10043 SROLIN ::CALL=ROLIN  TRAP+7(104407) TTY TYPEIN 5TRING RCUTINE
g8 di1212 Qe §ROCCT ::cALL=ROOCT  TRAP+I0(104410) READ AN OCTAL NUM3ER FEIM TTy
o= St RRRRRFRRERRERRREER R REFRREEREFELERREEERREFRRRXFEAREFEP £ RELS RS
28 .SBTTL POWER DOWN AND UP ROUTINES
=232 I REERRRREREREEREEERREELREERERLRERRRERRRERERERELERERREFREELLLELES2S
2281 . _ ;POWER DOWN RCUTINE
3332 011214 012737 011360 002024  3PWRCN: MOV #3ILLUP, S8PWRVEC ;;SET FOR FAST UP
3583 911332 2J1873r 005383 (0nd0ds MOV 340, JPURVEC+2 ; :PRIO:7
3334 011330 01004 MOV . RO.-(SP) : :PUSH RO ON STACK.
2:85 011232 010146 MOV RL,-(5P; ::PUSH R1 ON STRCK
c236 011234 010246 MOV R2.-(5P) s ;PUSH R2 ON STACK
2237 01133 010346 MOV R3, - (5P) : 1PUSH R3 ON STACK
2288 01124C 010446 MOV R4, -(3P} + 1PUSH R4 ON STACK
£289 Dl1342 G1DS46 MOV RS- (5P) :iPUSH RS ON STACK
2290 Q11244 017746 18787 MOV 9SWR,-<SP} . ;iPUSH @SWR ON STACK
2291 011250 D17637 AS113ed MOV SP, 35AVAE + 1SAVE SP
3292 01154 012737 Dll266 0020&4 MOV #3PULRIP, JWPURVEC 1 ;SET UP VECTOR
3293 [Qligke 055000 HALT
2234 01l2e4 000TTE BR -2 ; sHANG UP
2235 S RARRERRRERFERAEEFEREERREREREREEREREERERREEARREAERRRER SRR 2222
2237 POMER UF ROUTINE
2238 011286 0i2737 011360 CoCoz4  $PWRUP: MOV #SILLUP, Q8PWRVEC :;SET FOR FAST DCWN
ce33 Clig74 013706 G1ilew MOV $SAVRE, 5P ::0ET SP
2323 011300 005037 0113 CLR $SAVRE :1WAIT LOOP FOR THE TTt
2301 C11304 008337 01136 18: INC $SAVRE :iUAIT FOR THE INC
2302 01:310 001375 BNE 13 ::0F  WORD
£203 011312 Q12677 167622 MOV (SP)+, 3SUR :1POP STACK INTO @SHR
2304 0il31€ 012605 MOV {SP)+.85 ::POP STRCK INTC RS
230 Cil132C 012839 MOV (SP3+.RY ::POF STRCK INTQ R
208 011322 012603 M3V (SP)+.R3 : ;POP STACK INTO R3
3307 Qi34 012802 MOV (SP)+.Re s :PCF STACK INTC R2
2308 Qildse 01260! MOV (SPI+.RI :1POP STACK INTC RI
2309 (011330 012600 MY (5P)+ RO : :POP_STACK INTZ RO
5310 Q11332 012737 Q112! 030024 MOV $3PUREN, I8PURVEC" i ;SET UP THE PCWER DCWN VEITIR
2311 O0il1340 012737 00034 000326 MOV 8340, S8PURVEC+2 :;PRIO:7
22.2 ClI34E 104400 TYPE : tREPORT THE PQWER FAI.URE
£3.3 5113e7 Q13222 SPURMG: .WORD  PWRMSG t:POWER FRIL MESSASE POINTER
224 011352 (012716 MOV {PC)+, .SP) : tRESTART AT STARTI
Z21€ Dii354 00IklE $PWRAD: .WCRD  STARTL : :RESTART ADDRESS
zz16 01135 (00QC2 RTI
2317 011380 £00CO $ILLUP: HWALT : 1 THE POWER UP SEQUENCE aSS STaETE:
cz.6 Cil3d2 000776 ER -2 t: BEFORE THE POWER CowN w85 -0Me 27
2313 0I134 000000 $SAVRE: C :iPLT THE SP MERE
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MAINDES-11-DINCB-C SAMMA 11 ENERCISER MACYIl 27.732) 21-SEP-76 15:32 PRGE 47
JINCB.B11 V121 INTENSITY B2INTERS 8 DATA

2320 .SBTTL_ VIOL INTENSITY POINTERS 3 DATA

2321 :TABLE JF POINTERS T0 X AND v INTENSITY PATTERNS FSR VIO SISPLAY

233 011366 QL1466 LEVTAB: L}

2324 011370 QLINE: ¥

3335 gli3re C1i47t L3

2326 011374 Q11474 Iy

£32° 011376 011500 L5

5323 011800 211505 Ld

3333 S48 G1:1513 v

£330 QII4Q4 011522 L8

2331 011496 211832 L3

3332 Q114i0 D11543 LLIg

2333 GCli¥lg 011885 il

2334 ClI41§ 011500 L13

£33 Clisie 011604 Ci3

2336 011420 01162l L4

2237 211432 011637 <i5

2338 Q11429 O11ESH -ib

2333 011426 011676 L7

2340 011430 011717 L1g

Z341. 011432 011781 L13

33427 011438 D117ed Ped

2343 Q11436 012010 L1

5344 OII440 01035 L9z

3345 Ji1442 Q12062 123

2346 011444 Qigil? L34

Z47 Qlisde Q013142 L3S

2348 01i4sQ 012173 L6

2349 011452 012325 Lor

2350 011484 012250 L3g

£35! 01486 Q12314 (29

5382 Q0iI4EC 0123S! 130

2353 CIll4€2 018407 L31

2354 Sildgd Dlzvat L32

236 s THIS IS THE CODED MATRIN TABLE FOR INTENSITY DISPLAY

2367 }THE ENTRIES_ARE PRCKEC 2X,Y cocRDINATES To A WORC

23%g 'THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER

2353 : COCRDINATE.

2361 0114es 033 ti:  .BYTE 33

2382 011467 D16 082 t2:  .BYTE 15,62

£363 0ii471 096 032 Ob4 La: 'BYTE 26.32.64

2364 0474 Q] 0I5  OSe L% IBYTE 21,15.56,62

23E5 01i477 062

23tk 011500 035  £20 Q42 LS:  .BYTE 05,20,43.57.71

2367 0i1803 057 07l

£3e8 011898  ce4 000 032 L6 .BYTE 24,00,32.47,65.5l

5369 011516 Q047 06§ OBl

2270 011513 002 0I5 020 L7 .BYTE 72, 15,20,43,45,61.65

g7l CilSte Q43  C46 OBl

2372 011381  Qed ,

5373 Zi1Eg3 638 3:2 024 .8  .BYTE 05,12,24.27.41.56.70.%

2373 CI1E€  £37  I4r D5 .

2375 011830 CO7c 363
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MRINCEC-11-DINCB-C GRMMR 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PAGE 42

DaNCB. P11 VIOl INTENSITY POINTERS & DATA
2376 011532 000 013 016 L9: .BYTE 00.13,16,31,35,43,57.61,74
330 011839 £31 835 043
5372 gnge iy gb 374
>3 81154 330 1 515 L10: .BYTE 00.13.16,31,43,55.57,61,74,35
2380 O011%46 531 A43 0535 )
3381 C£]118¢g] AS> Otl 5 '
2382 011554 n35
£383 0}:38¢ 012 0:5 327 LI1l:  .BYTE 12,15.27,23.41.45.62,57,74,00,76
3284 Szlssg £33 g4l a4s
2395 011863 0&& ocy ors
£386 O1158E 950 %5 _
2387 011579 720 093 01 L12 .BYTE 0C.03.16.21.24,37,42,45.57.81,64,76
3389 011873 821 024 037
2339 11578 Ay2 c4s ng?
£390 01180 Oel S64 07g
3231 Cl1eM4 So7 012 A1E _13:  .BYTE o7,12,15,20.34.36,42,50.54,56.71,73.75
3332 011€0; 022 034 33
2233 d1iel2 042 gEn i
333§ Q11815 0cE o7 o7
2335 011620 97% ) )
239 01182 051 095 00T LIM: .BYTE £1,05.07.13,20.28,32.34.46.50.52.60.55.7
2337 (011825 013 233 02t
2338 011627 032 C34 o4
2233 J1ie32 340 052 k0
2436 011635 A63 a> ' -
2401 D137 233 80k 027 L1S:  .8YTE 03,06.27,11.25,30.33,45.47,50.54,52.71. 74,68
Z9s2 D1led2 Gil 825 837
2403 Gl1645 333 45 247
e4l4 01163C 080 054 0se
2435 011853 A>] ary 056
2436 011688 ACk £10 33 L16:  .SvTE 06,10,23,25.27,30.32,44,46.55,53.64.71,°7.02. 05
507 DIIEE! 325 037 A30
5408 Di186d A32 J44 036
3409 (BI16E? o5 g3 N64
3412 011872 51 i 302
5-11 01i57S 30§
2412 011878 slar 004 g0 L!7:  .SYTE 02.0%,0€.10,22.25.27.30.33
3413 QLicar A13 022 628
3+1§ 0.1704 337 030 033
2415 o1170? F45 ry? ) .9YTE 48,47,50,52,65.71,73.77
3418 Ziivia Ag3 ce5 a7l
3417 31178 873 877
2418 0117:7 Ac2 A4 08 L1§:  .BYTE 02,14,06,10,22.25.27.30.33
2416 Dii~is )ls A2Z 025
2420 011738 n37 £30 £33
g~} 01.73C n45 047 nge .BYX 45.47,5C,52.64,66,7.,73,77
2422 011733 AES B4 286
2423 A1°% 071 ’73 077
S5y ZITSt 0 fog Apd Ae L9 .pvTE O%\O4,06,10,22,25,27,30,34,41,43,95,50,57
2.28 01 74h ¥ X H25
g+t Ctize? L3P g o3 \
g=z? 011782 541 043 A4
2<28 01:7%E 27 oe?
223 Z1I7E7 Z€2 0ES a7 .BYTE 63,65.71,74,77
2-37 3iiecg £ 323 2C€ _25:  .8YTE 01,03,08.07,12.3C,23,84,25,42.27,34,38.5!
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b

mo
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CINTERS 8 DATR

et
m-
SEAREES Ly

00K ICICID

L= L0 WOUWUC)

OO0V

Pepcpspapah 3papofopupapabobepebe
MMV UTMNIVIV TV ITVIUTUN S = 0= 0-e
OO0 0O0 I
(.'}'JN(ANUI’U‘UH e — ()

NIt -
— L o

QO30
un
\,

(2000000000000 00O0O0D0O00O00O0O000O00O00
Do s e Dot Pt Pt st $at Bt Dot Pt s Bt et s s B b= Pt bt ps Ds o0 Bt Bt Pt n et s P
rr::mmmmmmmmmmmmmmmmmmmmmmmmmmtum
=== OO0 O NNNO OO UTUWUN L £ L WILININIMNY - 100

N L= N L - W—-0 WO LOUNTN- NW O WOUINL IR

.BYTE 585,57,7C,53,8€,72
.8Y¥7TE 0!,03.05,07,10,42,16,21,23,25,42,27,34.48

?

.BYTE 51,55,57,50,64,66,72

.8¥TE 01,03,05,07,1C,40.:6,21,23,25,42,27,34.4b

.BYTt 51,53,55,57,60,84,86,72

.BYTE 0C,C2.05,11,13,16,22,34,27,31,25,4C,42,47

.BYTE 5!.54,56,60.63,.85,71,74.76

.8YTE 00,03,07,12,14,18,21,23,25.27,32,34,33,42

.BYTE 4,5C,52,55,62,65,87,71,74,76

.8YTE 03,05.07,10, 12, 1%,15,21,23,287,32,34,36, 4!

.BYTE 45,47,50,52,54,63,65,67,70,72.76

.BYTE 03,08,07,10, 12, 18,21,23,85,30,32,34, 36.4!

.BYTE 45,47,52,54,56.61,.83,&7,7C,72,74,7




MRINDEC~11-DINCB-¢

DINCB.P11
2488 012222
3433 012225
2430 012330
2491 012933
2492 01893k
3493 012941
2494 012943
495 012346
2495 019351
2497 Q12284
2498 012757
2499 012280
3330 012283
2501 012268
2502 012271
2823 012274
2504 012276
2505 012301
2506 012304
2507 012307
2508 012312
2509 "012315
2510 012317
2511 Q12322
512 012385
2813 912330
2514 012333
2515 Q12334
2516 012337
2517 01234
2518 012345
2519 012350
2520 012351
2521 012354
2822 012357
2533 012362
2524 Q12365
2525 012370
526 012371
2587 012374
2528 (12377
2529 012402
2530 012405
£531 012407
2532 012412
2523 012415
2534 012420
2535 Olou23
2536 012426
2537 Q0laver
2538 012432
2533 012435
2540 012440
2541 Q12443
2542 D12446
2543 012y4s!

4":

VT3l INTENSITY PulnieRS 3 CaTA

Qe O 074
503 005 007 L2e
010 012 14

0r2 076

80 003 005 L2s:
007 010 012

0l 019 02l

823 02 030

832 034 03

043

001 903 00S L30:

001 003 Q0S5 t3l:

Q0L C03 Qo5 L3e:

o4 -

oiMMR 11 eVERCISER MRCYlL 27(732) 21-SEP-76 15:32 PARGE SO -

(BYTE 01,03,07, 12,14, 1€,21,23,25,27,30, 32,34, 36
.BYTE 41,45,47,50,52,54,61,63,65,67,70, 74, 7¢
.BYTE 03,05,07,10,12,14,16,21,23,27,3C,32,34,36 »
.BYTE 43,45,47,5C,52,54,56,61,53,65,57,70, 72, 7%

.BYTE 5!.03,05,07,10C,12,1&,14,21,23,27,20,32,34, 35,42

.BYTE 45,47,83,52,54,56,61,83.867,70,72.74.78

.8YTE 01,03.08,07,10,12,14,16,21,23,285,27,30,32, 36,41

.BYTE 43,45,47,50,54,56,61,63,85,87,70,72, 74,78

.BYTt C!,93,08,07,10,12,14,18,21,23,25,27.30,32,35.4{

.BYTE 43,48,47,50,52,54,586,8!,63,65,87,70,72,74,7¢
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<18 «]12> ENTER KEYBORRD {IMMAND(3!

1S .12)-BUS TIMECUT ER - RRI!
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