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AESTRACT
THIS IS A SELF CONTAINED PROGRAM DESIGNED TQ CCNVERT DATAR FECM
THE GRAMMA CﬁﬂERﬂ VIR THE NCI! INTERFACE AND DiSPLAY IT CN A V7Ol
QR v3VOI DISPL IT_CAN_ BE USED FOR CﬂﬁERA”N*EPFQCE AND
JOYSTICK SETUP "OR "FOR PRRLTICE IN IMAGE HﬁNI’”LRTI IT IS
MEANT RS A EXERCISER RATHER THAN A DIAGNOSTIC. TOTAL DRCGRR"
CONTROL IS ACCOMPLISHED THRU THE CONSOLE KEYSCARD.

R‘J JIREMENTS

EQUIPMENT

1. POP-11 COMPUTER ;

e. 10 TERHINQL (I.E., ASR33 TTY) .
3. NC11 INTERFACE | :
4. GRAMMA CAMERA (QR SUBSTITUTE!

S. VT01 08 v

'SVO1 DISPLRAY

EQUIPMENT DO _MENTRTION - OPTIONAL

i. =306 JOYSTICK

. ARR11 IF SELECTED FCR 'CYS"Ck MCS
3. NC11-R CAMERA FRONT-END INSTRUCTI
4. ORRWING SET NClI-A-0

PRELIMINARY PROGRAMS

i. MRINCEC-11-DINCA SHOULL HARVE PREVIOUSLY 3EEN W N

L (101

N MENUSRL

STORRGE .
THIS PROGRAM USES ALL OF LOWER 12K OF MEMCRY,

NORMAL PROCEDURE FCR LCORDING R BINSRY
B8E FOLLCKED. -

PROGRAM INTC MEMCRY SHOULD
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DoNCB.PLL -

144 R PEGE 4
148 -

158

%3; 4.0 STARTING PROCEDURE

83 - o

18 LOADING ADDRESS 200 AND STARTING WILL INITIALIZE THE 37STEM AND
151 AWAIT A KEYBOARD COMMAND.

o ‘ .

123 ~

iS55 5.0 COFERATOR OFTIONS

e e ol el B e b

187

158 5.1 OPERATOR KEYBOARD OPTIONS _

180 TYPE "N"- COLLECT NEW DATA FROM CAMERA - CLEARS CORE MATRIX FIRST
131 TYPE “C*- COLLECT DATA FROM CAMERA - STARTS NCil., PREVICUS CORE
182 _ MATRIX DATA NOT CLEARED

1E3 TYPE "S- 3582 NC11 DATA COLLECTION - ALSO TERMINATES FREE RUN
3 TYPE “Z"- 200M = SET NC1l TO GAIN 1 |

EL TYPE "R"- REGULAR = SET NCI1 TO GRIN 2 (DEFAULT COND)

£7 TYPE "V"- SELECT VIOl DISPLAY

=g TYPE "u”- SELECT VSVO! DISPLAY (DEFAULT COND USING IST BIT M&F)
£ TYPE "M"- SELECT VSVO1 DISPLAY AND USE 2ND BIT MAP

b TYPE “E"- ERASE THE SELECTED DISPLAY

71 TYPE "A"- DISPLAY ISQOTOPE A (DEFAULT COND)

78 TYPE »B"- DISPLAY ISOTOPE B (2 GAMMA) ,

73 TYPE "D"- DISPLAY DATA - DISPLAY SELECTED ISOTOPE '

74 TYPE "L"- GET LOMER THRESHOLD FROM KEYBOARD (DEFAULT=0) - ALL
7 MATRIX VALUES LESS THAN TYPED VALUE ARE NOT DISPLAYED
7% TPE "U"- GET UPPER THRESHOLD FROM KEYBOARD (DEFAULT=177777) -

8%%PL2eEng VALUES GREATER THAN TYPED VALUE ARE NOT
TYPE “F”- FREE RUN MODE_ - COLLECT AND DISPLAY NEW - DATA
CONTINUQUSLY - TYPE "S™ TG TERMINATE THIS MODE :
TYPE “G"- INITIQLIZE EVERYTHING - START FRESH
TYPE *J"=- JOYSTICA CALISBRATION USING ARI1 - USE “CNTRL (" TC
TERMINATE MODE
TYPE *K"- JOYSTICK CALIBRATION USING NCI11 - USE “CNTRL (" TO
TERMINATE MCDE - USE "CNTRL G" TO TURN OFF-CN BELL
(NQ CONVERT INDICATICN®
TYPE “T"- DISPLAY INTENSITY TEST PRTTERN ON SELECTED DISPLAY -
THIS FEATURE IS FOR DISPLAY VERIFCATICN ONLY

TYPE "CNTRL 8§ C" - ABORT WHATEVER - BACK TQ KEYSCHARD MINITCR
TYPE "CNTRL 8 G" - TURN OFF/QN PRINTER BELL UPON R NO CONVERT -
NCL1l JOYSTICK CAL ONLY

.s

g

OO0 DD OO O D OO MO oo -3
A TOr OO AU L GO =L N ~
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§.2 (CPERATOR SWITCH REQISTER OPTION(S)
- NCNE '
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3" RECOMMENDED OPERATOR ACTION "

©.0

%.’1 CAMERA/ADC SETUP
5 1. PLACE RADIOACTIVE FLOOD SOURCE IN FRONT OF CAMERA DETECTCR
OR USE A WEAK RADIOACTIVE SAMPLE AS0UT 3 FEET FROM A CelECTol
WITH THE COLLIMATOR REMOVED.

COLLECT DATA (C) AND DISPLAY (D)

ROJUST THE X AND Y GRIN CONTROLS ON THE NADCi UNTIL A ROUNC
CIRCLE* IS SEEN ANC CENTERED WITHIN THE BOX ON SCREEN.

4. %SERE%EE THE CIRCLE* SIZE UNTIL THE EDGES JUST BEGIN TC TCUCH

W fu

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

" THERE IS AN ARTIFACT ON_THE_CENTER OF THE SCREEN THAT LOOKS

LIKE A RIGHT ANGLE BRACKET, THE CCINCIDENCE DELAY CIRCUIT
SHOULD BE ADJUSTED.

8. IF THE MATRIX COUNT EQUALS 85,536, THE Z COUNT EQUALS C AND
THE_ DISPLAY IS BLANK, THEN TURN OFF THE 'TEST CLOCK® SWITCH
gghzg%ggncx OF THE INTERFACE AND THE SITUATION WILL 832

E "

7. IF THE MATRIX AND 2 COUNTS EGUAL O THEN NO DATA WAS
COLLECTED, THEREFORE, NO CISPLAY.

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

JOYSTICK SETUP

o
o

6.2.1 H306/ARLI
SELECT AR11 JOYSTICK CONFIGRATION BY TYPING "J™.

2. ADJUST THE X § Y POTS ON THE H30& JOYSTICK SO THAT THE DJT
(VTOl} OR CROSS HAIRS (VSYOl) PROVIDE UNIFORM ACCESS WITHIN
THE 80X DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER oOF
}HE agQYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN

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

4. A "CNTRL C" WILL RETURN USER BRCK TQ THE KEYSORRC MONITCR.
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11
T NC11 JOYSTICK CONFIGURATION 8Y TYFING _,

REPEAT STEP 2 IN £.2.1. THE X 8 ¥ GRIN CONTROLS ON THE NADC!

MAY REQUIRE ARDJUSTMENT TO REALIZE THIS STEP#.
STEP 3 IN B.2.1.

4. R "CNTRL C" WILL RETURN USER BACK TO THE KEYBORRD MONITOR.

* NOTE:
NO \.ONVE

IF THE INPUT TO THE ADC'S IS OUT OF RANGE THEN THE NC!1

RT FLARG WILL SET. HIS FLAG SETTING IS INDICATEC 8Y

.RINGING THE BELL ON THE PRINTER (A "CNTRL G’ WILL TURN OFF/ON THE

BELL).

7.0 MISCELLANEQUS

~
.
P

NC1l

vsvol

DEVICE BUS ACDRESS MODIFICATIONS

MODIFY LCCATION "NCROR™ IF BASE BUS ACDRESS IS NOT
164000 ' ;

~MODIFY LOCATION ”VTVHDR" IF 3RSE BUS RDDRESS {(CHARACTER

- GENERATOR) IS NOT |

V701 -
RRIL

NCTE:

=
mn

TIME_IN

72600
MODIFY LOCATION “vTMADR® IF BASE BUS ADORESS (BIT MAP)
IS NOT 172620

MOCIFY LOCATION "VTROR™ IF BASE B3US ADDRESS IS NCT
1767%6 '

_ MODIFY LOCATION “ARADR™ IF BASE BUS ADDRESS IS NOT
170400

A RESTART IS REQJIRED RFTER ANY OF THE RBOVE RCCORESS
MODIFICATIONS.

FREE RUN MODE (TYPE “F*)
HODIFICKTION OF LOCATION ~TIME MILL ALTER THE DATA COLLECTI

THE FREE RUN MODE. THE DEFRULT VALUE OF 1O

ABCUT 1 SECOND.
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7.3

8.0

8.1

1S _C0
WHATEVER CPTION SELECTED.

PAGE 7

ERROR REPORTING :
1. INCORRECT KEYBORRD COMMANDS ARE RESPONDED WITH 7"

2. ANY_SELECTED PEVICE (SEE SECTICN 7.1) WHICH DOES NOT RESPCNC
ON THE UNIBUS WILL BE INCICATED.

EXECUTION TIME

THE EXECUTION TIME MPLETELY DEPENDENT UPON THE USER FCR

PROGRAM DESCRIPTION

DATA COLLECTION & DISPLARY

THE USER MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE
NCI1 "INTERFACE AND DISPLAY THIS DATA ON A VTOL STORAGE SCOPE_OR
THE vSVOl (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE
KEYBOARD AS DEFINED IN SECTION S5.1. WHEN THE DATA COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X 8 Y DATA FROM THE GAMMA
CAMERA (LOOKING A RADIOACTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIA THE ADDRESS MAKER "LOGIC WHICH FORMS A UNIQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF
THE CAMERA. THE NCI1 PREFORMS AN NPR INCREMENT TC MEMORY TO THIS °
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX &4XB4X13
(RESOLUTION 2) OFFSET TO ADDRESS 20000(8) FOR THE ‘A’ ISOTOPE

AND FOR THE 'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL 130TOPE
ATTACHMENT) INFORMATION VIA B GAMMA LOGIC IS STORED STARTING AT
ADDRESS 40000 (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION)
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE LPPER AND LOWER
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VTl AND 16
FOR VSVO1). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPERRS BRIGHTEST ON THE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING
FARAMETERS ARE DISPLAYED:

LOWER THRESHOLD- g%gPLge%gES GREATER THAN THIS VALUE ARE
UPPER ¥HRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED

2 COUNT- | 32 BIT COUNTER OF A/D START PLLSES _

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN
» THE G4XEY MATRIX ,

Z00M- DISPLAYED IF GAIN WAS SELECTED

B-GAMMRA- DISPLAYEC IF 'B" ISOTOPE SELECTET
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JOYSTICK MODES

.2.1 H306/AR!!

w
fu

SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE

ABILITY OF THE H30& WHEN $ONNECTEQ T0 THE_ARLL TO DISPLAY A X AN

Y INDICATION ON THE SELECTED DISPLAY. THIS INDICATION SHOUL

AGREE WITH THE PROCEDURE DEFINED IN SECTION £.2.1. THE ARL1 A/D

CHANNELS HAVE THE FOLLOWING RELATIONSHIP: CHAN O = Y DATA, CHAN

éoﬁrX)DﬂTﬂ AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (0=DEPRESSED
J.J.

.2.2 H306/NCL1

SELECTING THE NC11 CONFIGURARTION TRKES ADVANTAGE OF THE JOYSTICK
MOOE_PROVIDED BY THE NCll. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC1l PERFORMS LIKE A A/D WITH THE X & Y CONVERTED VALUES
AVAILABLE IN X-Y HOLDING REGISTER. THE X AND Y DATR IS APPLIED
TO THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS
DEFINED IN SECTION &.2.2.

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

3.0 LISTING

.TITLE MAINDEC-11-DZNCB-C GAMMA 1! EXERCISER
: ¥COPYRIGHT (C3 1976

: ¥DIGITAL EQUIPMENT CORP. .

: ¥MAYNARD, MASS. 01754 -

i ¥
; ¥PROGRAM BY R.MOORE

i ® '
:#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MRINDEC SYSMAC
;:PRCKQGE (MAINDEC-11-DZQAC-CO) ,MAR 21, 1976.

TN=1 .
$SWR=160000 . :HALT ON ERROR, LOOP ON TEST, INMISIT ERROR TYPOUT
.SBTTL BASIC DEFINITIONS

é;agézxnklggoaess'or THE STACK POINTER ### 1100 *s
"EQUIV EMT,ERROR . :BASIC DEFINITION OF ERROP CALL

.EQUIV I0T,SCOPE ;3BRSIC DEFINITION OF SCOPE CRLL
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413
-

418
417
418
418
420
421

BRSIC CEFINITIONS

Q00011

4
177574
177570

0030300
QC00H2

000340

100000
040000
820000
£10000
004CC0o
£02000
g01000
00C400
000203
CG0100
CO0C40
0Cog20
000010
000CC4
g000ce2
000Co!

:*HISCEL%?NEOUS DEFINITI

CR= 1
CRLF= 200
PS= 177776

DDISP= 177570

RO= =
Rl= “1

R2= %e
R3= %3
R4= %4
RS= %5
R&= %B
R7= %

7
.EQUIV Re,SP

-iGENERQ&UPURPOSE REGISTER DEFINITIONS

21-SEP-76 15:32 PAGE 9

ONS :

; sCODE FOR HORIZONTAL THB

:;CODE FOR LINE FEED

; ;CODE FOR CARRIAGE RETLRN
;3CODE_FOR CARRIARGE RETURN-LINE FEED
; s PROCESSOR STATUS WORD

: sSTACK LIMIT REGISTER
: :PROGRAM INTERRUPT REQUEST RESISTER
: ' HARDWARE SWITCH REGISTER

: :HARDWARE DISPLAY REGISTER

; sGENERAL REGISTER
s s GENERAL REGISTE

: s GENERAL REGISTER
: ; GENERAL REGISTER
:;GENERAL REGISTER
; s GENERAL REGISTER
: s GENERAL REGISTER
; s GENERAL REGISTER

- 1iSTRZK POINTER
GRAM COUNTER

E— b 0
o

.EQUIV R7,PC
:¥PRIORITY LEVEL DEFINIT
PRO=" O

PRl= 40 :
PR2- 100

FR3= 150

PRY= 200

PRES= 40

PRE= 300

PR7= 340

; ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SWiS= 100000
SWi¥4= 40000
SW13= 20000
SWle= 10000
SWil= 4000

SWiD= 2000

SW0S= 1000

SW0B= 400

SW07= 200

SWO6= 100

SWOS= 40

SWo4= 20

SW03= 10

SWi2= 4

SWol= 2 -
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DINCB.P1LL BRSIC DEFINITIONS

463 . .EQUIV  SWOY, SW4
o8 - | .EQUIV SWO3.5u3

:zg ‘ .Eoﬂxg SWo2, Sﬁa

e B a8y s
Y7 ' : ¥DATA exr osrrnxrzons (BITOO TO BITIS)
476 100000 BIT15=

77 040000 BIT14= noooo
47 520000 BIT13= 20000
47 010000 BiTie= 10000
480 304000 8ITil= 4000 ,
481 002000 BITIO= 2000
482 001000 BITO9= 1000

483 000400 BITO8= 400
434 2 8IT07= 200
485 000100 BIT06= 100
485 000040 81105= 40 r
487 000020 BITO4= 20
488 000010 8IT03= 10
483 000004 BITOZ= 4
439 000002 BITOl= 2
4a; - 000061 BITOO= 1|
432 .EQUIV BIT09,BITY
433 .EQUIV BITO8,BIT8
434 .EQUIV BIT07.BIT?7
435 .EQUIV BITOG,BITE
436 .EQUIV BITOS,BITS
437 LEQUIV BITOH4,BITH :
43g " .EQUIV BIT03,BIT3 3
4939 .EQUIV BITO2,BIT2
alal .EQUIV BITO!,BITI
§8§ .EQUIv BIT0O0,BITOD
€03 | ;¥BASIC “CPU" TRAP VECTOR noonsssss
504 000004 ERRVEC= Y4 TIME OUT AND OTHER ERRCRS -
£05 000510 _ RESVEC= 10 ,,assznveo AND ILLEGAL INSTRUCTIONS .
506 000014 , TBITVEC=14 1"T* BIT
£67 000014 : TRTVEC= 14 : : TRACE TRAP
S0e 000014 BPTVEC= 14 : \BREAKPOINT TRAP (BPT)

503 000020 I0TVEC= 20 .,xnpur/ourpur TRAP (IOT) #*SCOPEx¥
510 000024 - PWRVEC= 24 :POWER FAIL

511 - 000030 EMTVEC= 30 : ,,EMULRTOR TRAP (EMT) ¥#ERROR##
€12 000034 TRAPVEC= : 1“TRAP" TRAP

£13 0000&0 TKVEC= 60 11 TTY KEYBOARD vecron

E14 000064 TPVEC= &Y - . +:TTY PRINTER VECTOR

gii 000249 PIRGVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR
§i7

g;g s SOME COMMON PROGRAM VALUES AND EQUATES

g20 000020 | CLZ=20 :CLEARS Z REG AT nsc 1u

g31 000100 CLALL=100 :CLEARS NC1l AT REG 1

020000 MATRIX=20000 :STARTING ADRS OF nnrnxx DATA

i
LALIAY)
wn

.SBTTL TRAP CATCHER

n
mn
£

A =
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TRAP CATCHER _ A

000000

0001
9002

74
00

00ceoo

oo0is?

0013%s

iﬂLhUE EEE? LOCATIONS FROM 4 - 773 CONTRIN AR " +2 HALT"
; #SE 0 CRATCH ILLEGAL TRAPS AND INTERRUPT
*LOCQTION 0 CONTAINS O TO CATCH IMPROPERLY LOﬂDED VECTORS

DISPREG NORD 0 :SOFTWARE DISPLAY REGISTER
SWREG: WORD O ,,SOFTNQRE SWITCH REGISTER.
.SBTTL STARTING ADDRESS(ES)
JMP J8START ;;JUMP TC STRARTING RDORESS OF PROGRAM

——
-
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Q01135

888888888888888886568

COMMON

1 EXERCISER

MACY1l 27(732)

e1-SEP-7% 15:32 PAGE 12 . _ F . ®

.SBTTL CUMMON TRGS

l!ili!!!il!lilllill!ll!l!illl!i!!!!il!!ii!!i**!l*******i**ii***
f NS VARIOUS COMMON STORAGE LOCATIONS

&THI c

iUSE IN HE

.=1100

: .WORD
$TSTNM: .BYTE
LG: .BYTE

$AUTOB: .BYTE
SINTAG: .BYTE

SWR: "
DISPLAY: .WORD
$TKS: 177560

$TKB: * 177562
§TPS: 177564
§TPB: 177566
SNULL: .BYTE
$FILLS: .BYTE
SFILLC: .BYTE
$TPFLG: .BYTE
$QUES: .ASCII

§CRLF: .ASCII

SLF .ASCIZ

OO0O0O0000000O~-0D00000Q0O0

DSKR

;3START OF COMMON TAGS
; sCONTAINS PASS_COUNT
,,CONTHINS THE TEST NUHBER

,,c%% 51 remnou COUNT
::conmﬁ géa

s CONT on ERR“RS
,,conrnxns OTRL ERRORS DETECTED

; sCONTAINS ITEM CONTROL BYTE

,,CONTRIH? MAX. ERRORS PER TEST

,,CONTRI PC OF LAST ERROR INSTRUCTION
; CONTRINS ADDRESS OF ’GOOD' DAT

IIconrni"g '605§§SDSF "BAD’ onTn

,,CONTRINS "BRD’ DA
; RESERVED--NOT TO BE USED

,,RUTOMRTIC MODE INDICATOR

-3+ INTERRUPT MODE INDICATOR

: ;ADDRESS OF SWITCH REGISTER
,,gggnsss OF DISPLRY REGISTER
SITTY K ER
:; TTY PRINTER STATUS REG. ADDRESS
33 TTY PRINTER BUFFER REG. ADDRESS
: iCONTAINS NULL CHARACTER FOR FILLS
: :CONTRINS # OF FILLER CHARACTERS REQUIRED

,,INSERT FILk CHARS. AFTER A "L
V

: I"TERMINAL AVAILABLE™ FLAG (BIT 07> <0oVES)
: ; QUESTION MARK
+ {CARRIAGE RETLRN

:LINE FEED

**i**************l****i***l!***!!**l!***iil***l*lii*i!*!*l**i*i
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DINCB.PLi ERROR POINTER TABLE
576 .SBTTL ERROR POINTER TABLE
7t i | ;¥THIS -TABLE CONTAINS THE xrronmnou roa EACH_ERROR THAT CAN CCLR.
579 - : s ¥THE INFORMATION IS ogmnio INDEX_NUMBER FOLND
:gﬂ s :h°$" TON*SITEMS. THI - R INDICA sspgg%cu TTEH N THE TRBLE 15 PERTINENT.
§§é . . ;norfé ERCH TTEM IN THE TAGLE CONTAING 4 INTégS exan?neo AS FOLLOWS:
- 584 ' : Y EM ,#bx TQ THE ERROR MESSAGE -
585 - i+ OH ;;POINTS TQ THE DATA HEADER
586 x o1 | }IPOINTS TO THE DATA
587 . iy DF s sPOINTS, TO THE mm FORMAT
e
589 :
530 001164 SERRTB: . . :
53l ; THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE : .
g43 -
534
g5z
s
2 g
533 ;NCI1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
ggé 001184 164000 " NCADR: [6400C | .
603 ' . ;VSVOL BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE
605 001186 172600 VIVADR: 172600 T x
507 . . ;VSVOL BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE
603 001170 1¥620 VTMADR: 172620
611 _ ;VTOL BUS RDRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
Ei? 001i72 176756 , VTRDR: 176756 :
515 ;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
617 001174 170400 ARADR: 170400 .
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ERROR POINTER TRBLE

£

’

)
7

)
2
)
* N
L’ Lav)
Landi |
[
> -
i
“,
m

813 :NC11 REGISTER ADDRESS POINTERS
31 201178 184002 NCCSR: 184008 : COMMAND/STATUS
33 201300 1Ewd33 NCOFF:  1643Ce :OFFSET
£33 IT1308 [8<C04 NCAREG: 184004 : ADDRESS
£33 DI04 18400¢ NeZHI: 164006 iHI Z COUNT
§3s O8I0 124310 NoLO: 184010 iL0 Z COUNT

ek 001210 164Q12 NCIReG: l840le i1 i

g 0EE IO NCSFUN: 184019 $SPECIAL FUNCTIONS

§g :VSVOl REGISTER RDDRESS POINTERS (CHARACTER SENERATIR
31 0Qi3is 1rEEQe VIVCRG: 172800 s CHAR/STATUS

32 [5iZls 173EEE vIviuP: 173602 :CROSS HAIR POS

S0lged 172604 VIVEQS: 172604 ;CHAR PQS

:vSVO1 REGISTER ACCRESS POINTERS (BIT MAP;

DU DU O I AU
ikt e

4 :
201222 172820 VIVISR: 172620 : COMMAND /STATUS
S9lsed 172622 VIVMAP: (72822 - :MAP_ADRS
€39 00ig2¢ 17gbed VIVPA: 172624 - :PIXEL WD
€40 201230 172626 VIVEX1: 17282t ;PIXEL BYTE
| g3 Wi mx VIVING: 17283C s INTENSITY LOOK LP
| 593 V70! REGISTER ACDRESS POINTERS
! - J
| EeS 201234 ITETSE VICSR: 176756 « COMMAND /STATLS
| g% IDiZ: InERET VIXDAS: 176760 'X DAC
B OEIE e vIYDRG: 176782 ;Y DA
! ==
- .ARL] REGISTER AODRESS POINTERS
3w
| B8] ooz 170MO0 ARCSR: 170400 . SOMMAND /STATUS & ZHANNEL
- EEE TIIZT INILE aRElF:  (rBud3 :3°D BUFFER
! —— -4 i




1N

MRINDES-11-D
ONC8.PLL

654
22 o124
=)= ¥

222 RIS
B EE
i
£ i
sd Bisse
288 881§%a
g6 001274
£68 001278
o o
s
&3 001310
75 001312
£-2 Ri8
78 501392
79 301324
£ad 00135
£81 001330
682 001338
683 5013
f5e Goid
86 001342
667 oI
(3 ik
237 2RI

'
(
q
0
[}

ERROR FOINTER TRELE

202002
gCaJ2

| RASX:

SNCB-=C  GRMMR 11 EXNERCISER MACYLL 27
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£ = IOOO0

OO O 2200

coe

21-SEP-7% 15:32 PRGE LS

: COMMON PROGRAM TRGS AND STORAGE LOCATIONS

:COMMON UTILITY LG
+ COMMON UTILITY LOC
:COMMON UTILITY LCC
o-vsvox DISPLAY, -1=vT
‘TOTAL ® OF INTENSITY LEVELS, !
INITIAL INTENSITY SHAOE
VSV0l SET UP - FULL SCREEN, MONC(SLK.
: CURRENT CORE ADRS or CELL BEING DIZFL
:CURRENT ADRS OF BIT
: CURRENT PIXEEHSYT
q PIXELS RS BEFORE 8IT MAP LC
5w ISPLAYED POSIT ONS EACH RCW (/7205
OWS FOR vTO1 DISPLAY
x POS ron V101 oxsanv

NIRING RSCT CHA
: LONTAING ASC Rhak THnT NEEDS CONVERSION FOR /721 D13
;CONTRINS KEYBOARD CHAR TYPED
;OUTPUT CHAR TO PRINTER

:LOW THRESHOLD VALUE APPLIED TG MATRIX CELLS
;HIGH THRESHOLD VALUE APPLIED TO MATRIX CE_LS
:SAVED NCI1 CSR CONTENTS WHEN OISPLAYING
1 GAIN 2=0, GAIN I=Y40
;TOTAL 8 OF CELLS IN MATRIX (ISTOPE A OR 8!
;COUNTS TOTAL 8 OF CELLS IN MATRIX (ISCTOPE A OR B
: CONTAINS 'CURRENT X DAC POSITION (vIQ1)

 CONTAING CURRENT v DAC POSITION (vTGD)

CONTRING CHAR SIZE OFFSET (viOl)
{ZONTAING LARGEST CELL OF MATRIX WITHIN THRESHOLOS
:COUNTS B4 CELLE EACH ROW OF CORE MATRIX

01 DISFLAY
16 OR 32

/WMWY, ENm CISPLATY
QYE'

:CONTRINS STRARTING RDRS OF MATRIX QOF SELECTED ISCTOPE

+NON-ZERQ SAYS COLLECT CRTR 8 DISBLAY IN FREE S'N Mo

HIhH ORDER COUNT DE.AY OR COLLECTING ORTR-FREE |UN ™MCT

.a- C1l JOYSTICK SOURCE -l-ﬂR'l QCYSTIZK SbLRVE .
ONTRINS CURRENT ARI1I | AedN 3L IPCLAR 8_

;c sRis 15T BIT MAB, =1 SAYS 2ND BIT MRP (v e

5 SAvS BING SELL 08 ND DONVERT, -l SAavs o
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MAIN PROGRAM

C12706 34C1iC0
022706 30114
ie706 001100

OOOOD

8 B8R

000
e

“pep-s o=

012637 00CCO4

104400 013283
004737 0O0BI12

1030
004737 (00S262

GRMMA 1l ENERCISER

£Ss: MOV 8SLREG

00
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.S8TTL MARIN PROGRAM

STRRT: '
.SBTTL_ INITIRLIZE THE COMMON TAGS
1 CLERR COMMON TAGS (SCMTRG) AREA

MOV a3CMTAG,RE ;++FIRST LOCATION TQ BE CLERRED
cLR (RB)+ ; sCLEAR MEMORY LOCATION
chMP 8SWR,RE ;;DONE?
BNE = | ;:LCOP BACK IF NO
#STACK, SP ;3SETUP THE STACK POINTER

- MOV
s INITIALIZE A FEW VECYORS
MOV #$TRAP, 38 TRAPVEC ::TRAP VECTOR FOR TRAP CALLS
MOV 8340, J8TRAPVEC+2; LEVEL 7
MOV sSPWURON, 28PWRVEC ' ; ; POWER FRILURE VECTOR
MOV 8340, J8PURVEC+2 --%EVEL ?

::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
::EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.
MOV JBERRVEC, -(SP) ;;SAVE ERROR VECTOR
MOV 8648, J8ERRVEC  ::SET UP ERROR VECTOR

MOV 8OSWA,SUR .  ::SETUP FOP A HARDWARE SWICH REGISTER
MOV #DDISE,DISPLAY ;:AND A HERDWARE DISPLAY REGISTER
C! #-1,35WR ::TRY TO REFERENCE MARDWARE SuR
BNE eesd ::BRANCH IF NO TIMEOUT TRAP QCCURRED
::AND THE HARDWARE SWR IS NCT = -!
BR Bss * 3 :BRANCH IF NO TIMEQUT
EY4S: S$¥ 8558, (5P) ::SET UP FOR TRAP RETURN

SWR + :POINT TO SOFTWARE SWR
MOV 8DISPREG, CISPLAY

883: MOV (SP)+,d8ERRVEC ;;RESTORE ERROR VECTOR

TYPE MSG1 :G0 IDENTIFY PROGRAM
JSR BC SELCTA :DEFAULT TQ vSvQ] DISPLAY IF THERE
oC 3¢ +8R IF DISPLAY vSvOl 3 THERE -
TSR PC,SELCTB . ;IF NOT GO LOOK FOR vI0L DISPLAY
BCC k4 :BR IF AT LEAST THERE IS A VIOl DISPL
TY°E  ,MSG3 e rv;g *BUS TIMEOLUT ER - vsvOi CIsP
TYPE  .MSGH4 ;G0 TYPE 'BUS TIMEQUT ER - vTOI DISEL
HALT :NO DISPLAY SEEN AT ASSISNED SUS ADRS
35: - MOV NCADR, RO :GET NC11 BASE ADRS
MOV unccsh‘nx :GET POINTER ADRS
NCSET: MOV RO, (R1}+ :SET UP NCI! REG ADRS PTRS
A0D 82 RO :BUMP REG ADRS
CMP sViVCRG, R sALL SET UP?
3NE NCSET . :BR IF NOT
MOV 81§ ERRVEC +SET UP TIMEOQUT ADRS
ST aNCLSR © :WILL TRAP TO LOC 4 IF NOT THERE
B8R START! :BR IF THERE
18: Cup (SP)+, (5P)+ +FIX STACK SINCE NQ RTI
TYPE  ,MSGS 160 TYPE °*BUS TIMEQUT ER - NCIL®
HALT ' ~ :NC11 NOT SEEN AT RSSIGNED BUS ADRS
STRRTL: MOV SERRVES+2, 28ERRVEC RESTORE ERR TRAP LOC TO PT T2
RESET :oLR WORLD
JSR PC,NCSTR] +GO STOP NC1! 8 CLR CORE MATRIX
M3V WMATRIX, INCOFF +SET OFFSET(ADRS 20030
CLR SAIN :REGULAR GAIN
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DINCB.RIL INITIALIZE THE JOMMON TAGS
T4 ggxgag TEne ggasﬁg 201342 oy unnTRIx TRBLEX ; 1S010PE Nt
. "1 - i -~ .': \-b.
738 gBiese 51383? [ 01y AU a1 ll..?””’THHT SETLTNG THRESHOLD
-1 ogiggq 018737 goséaa ggggs: MoV st N;szvié 3T KEfggsngn§n;gYnsLu§nTgs=s
{ £72 Q12737 20039 o 2 / % T4 3 v
=25 RIS Z e ﬁbﬁzcg -k 3 hoy #10C; 287KS 1267 YNTR-ENAEL
788 001706 104400 013883 TYPE L M3G 130 ASK FOR KEYBOARD COMMAND S

- - o - — - ® e e e e e e e o —
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DINCB.PLL INITIALIZE THE JOMMON TAGS
g5 :THIS IS W LIST OF KEYBOARD CCMMANDS FOR THE NC11/DISPLAV/JOYSTICK
Nt T4 :0 DISPLAY DATA
755 ; ERASE THE SCOPE
"3 ik GET LOWER THRESHOLD FROM KEYBOARD 8 DISPLAY DATA
“ss :U $ET UPPER THRESHOLD FROM KEYBORRD & DISELA, DATA
z N COLLECT A FROM CAMERA (CLEAR ZCRE MATRIX)
55 :& COLLECT DATA FROM CAMERA
(8 s
754 16 ?NITI 0&55 EVSRYTHIN"
-~ ‘e
TEE :R REGULAR = SET GAIN 10 2
TE? T DISPLAY ISOTOPE A
-88 :8 DISPLAY ISOTQPE
TE§ . PV SELECT ViD1 DISPL
770 W SECECT VavDi DISPLAY (DEFRULT_USING 1ST BIT MF)
4\ N SELECT VSVOL DISPLAY AND USE 2ND
77 :F RUN'MODE ~ COLLECT & DISPLAY ®Neu DATA CONTINUALL Y
77. iJ JOVETION CALTBRAT/ A USING AR
. 1K JOYETICK CALIBRATION USING NCil
TS 31 DISPLAY INTENSITY TEST IMAGE ON SELECTEC DISPLAY
778 :CNTRL C ASORT WHATEVER - BACK TO KEYBORRD MONITOR
770 :CNTRL G TURN ON/OFF BELL (NG CONVERT INDICATION) - IN NCLL
e s JOYSTICK CALIBRATION ONLY
f
78l :THIS CODE WILL DISPATCH PROGRAM TO THE PROPER
781 :ROUTINE VIA THE DISPATCH TABLE 'RTABLE’
782 £oi712 Q0SO37 GOI342 {ISEN: CLR  FREERN ;KNOCK DOWN FREE RUN MODE IF SET
783 001716 Q1270s 001120 MC' #STACK, SP iRESET STACK PTR
784 001732 00S037 (001306 CLR  KBUFF s INSURE NO_KEYBOARD GARSAGE
785 001726 005037 17777% - (LR PSM : ALLOW KEYBORRD INTR
786 001732 (013700 001306 LISN: MOV KBUFF,RS :LOOK FOR CHAR
787 001738 001775 BEQ  LISN tHATT FOR ONE
782 (01740 00S037 001308 CL KBUFF ;
785 0Ql744 020027 0CDi0! CMP  RC,8101 IHAS IT A CHAR?
790 C£0i750 103948 BCS BOLBOO sNOT A GOOD CHAR
73l Q81758 Q42700 177740 8I% 8177740, R0 iELININATE LOWER Cas
752 001756 020027 (CC0033 3B RO w33 PHA CHAR?
733 001762 103040 BCC eobaoo {8R IF NOT
734 001764 008300 ASL R3O iMAKE_UP WORD OFFSET
735 0017ee 0O0S760 001778 TET  RTABLE-2(RD) ;IS IT A LEGAL COMMAND?
766 001772 201434 B€3  B008C0 18R IF nNOT
73; 001774 DOOI7D 00177 IWP  QJRTABLE-2(R)  :GC 00 IP
72 ;KEYBORRD DISPATCH TREBLE
€01 002000 Q02104 RTABLE: RCUTA ;13 DISPLAY 1SOTOPE 2
02 002002 00211s ROUTE :'B" DISPLAY ISCTOPE B
€03 002004 002130 RQUTC :*C' COLLECT DATA .
204 002006 002140 ROUTD :'0" BISPLAY DATA
SCS 00Z010 002144 ROUT :*E* ERASE SCOPE : X FEDRRERS
€06 002012 002154 ROUT :*F* FREE RUN MODELCOLLECT NEW DATA § DISPLAY JONTINJUSL
EC7 00z014 002280 ROUTS :'G" INITIALIZE EVERYTHING
ecg C00301e 000030 g : "H* 800800
78 002020 500000 :*1" BOCBOC
€10 00z022 (COz2el ROUTJ :*3" GO TO ARLl JOVSTICK CALISRATION

”
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= LD ~J0PUN £ Wlus-—-
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(41
4.5
O

811

002024

g

885335

002040

002104
202112
202116

00-124

11-DINCB-C

g02302

ST
002402

00013?

€001 37

177777
005506
005440

001344

000040
00Ci23

000033
176742
0Ci71e

00zclE
oCs536
0olelb
005356

004146
013577
001732

COMMON TARGS

01310

01340
CC134C

Q01342

C01306
0C13Ce

176746

GAMMA_ 1 ENERCISER_ MACYIl 27(733)
INITIALIZE THE . )

" RYUTK

ROUTL
ROUTM
ROUTN

3

ROUTR
ROUTS
ROUTT
ROUTU
ROUTV
gOUTN

C
ROUTZ

GO2

21-3EP-78

15:32 PAGE 19

C T¢ N’ll JUYST'CK CALIBRATICN

gE LONEE THRECHOLD, FAOH KE(BJRED.
(T USvD] GISPLAY AND LEE ZnC 2ot vee
GET NEW DATA FROM CAMERA

- BO3R00
* 800800

REGULAR GAIN
STOP COLLECTION S
DISPLAY INTENSITY TEST IMAGE ON SELESTED CISPLAY
* GET UPPER THRESHOLD FROM KEYRIARD

* SELECT V10l DISPLAY ’ 5

* SELECT VSV01 DISPLAY(DEFAULT COND USING 137 21T vap
}rx* BOGBOO

' §00800

Z' Z00M - SET GAIN T0 |

:REPCRTS ILLEGAL KEYBOARD CHARACTERS
8C0B20: MOV
JSR

ROUTR:
ROUTB:
ROUTC:

ROUTD:
nOUTE:

ROUTF:

13:

28:

ROUTG:
R0UTI:

18:

I5R
B8R

MOV
Myl
MOV
JMP
JSR
JMP
JMP
JSR
JMP
MOV
JER
JSR
CLR
MOV
DEC
8NE
BIC
CMP

SNE
BIC
CLR

877, TTYOUT
PC. tyeo
PC.TYPCR
LI%N

sl P *7°
:TYPE IT

:C0 A *CR’
:G0 LOOK FOR G0OD CHAR

sMATRIX, TRBLEX HILBOD%SPLRY ISCTOPE A

CHANGE : GO
sMATRIX+20000, rnéLsx <WILL DISPLAY ISOTCPE B
CHANGE G0 po 1t

PC,NCSTRT :GQ START NC11I

LISN ;COLLECT DATA UNTIL KEYBRE COMMAND
cunwcs :G0 DISPLAY DATA
PC,ERASE cs ERASE SCOPE
LI&N 0 WAIT ON NEXT COMMAND
8-1,FREERN .:ELEC FREE RUN MOCE
PC,NCSTRL GO STOP NCI1 8 CLR CORE MATRIX QREA
PC NCSTRT 160 START chx
RQ’ :SET UP TIME
réns Rl SELTm JP cncss TIMER VALU

18 WAIT FOR 2ERQ

oazrs KBUFF :L00K FOR POSSIBLE STOP KEY - RID LOWER 2ast

- 8123, KBUFF :STOP BEEN STRUCK®

23 :BR IF NOT
83, INCCSR :STOP NC11
INLCSR :ZERQ NC CSR
LISEN :G0 AWAIT NEXT COMMAND
Rl :00 LOOP AGAIN?

13 :BR IF SO
cuancs :NOW GO DISPLAY DATA JUST COLLECTED
PC, ERASE .uO ERASE SELECTED CISPLAY
START! INIT ALIZE AND START FRESH

PC,SELCTC ssLEcr nnxé FOR JOYSTIZK CAL

r?ov aus ER FROM ARI!

MSG? ..o T\PE *BUS TIMEOUT ER - ARiL"
LISN

:G0 BRCK TQO KEYBCARD LISEN
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HR;NdEC 11-DONCB-C GAMMA 11 EXERCISER MACYLL 27(732)
P11 INITIALIZE THE COMMON TRGS
002302 905037 (001346 ROUTK: CLR TYPE
coagos Q00137 OO4l4E IMP 10Y
3312 012737 000340 177778 ROUTL: MOV #PR7 , PSW
002320 104400 013321 TYPE  ,MSGE
002224 104410 ROOCT
002 012637 001312 MOV (SP)+,THLO
002332 00S037 17777 SLR
002336 000137 002616 NP LHQNGE
002342 012737 177777 001352 ROUTM: MOV 8-l nschr
009350 004737 (005112 JSR PC,SELCT
002354 10 BCS 1
002356 2113700 001222 MOV VTVCSR, RO
002 042760 000400 177780 3IC #8178, -20(R0?
002370 000137 001732 18: TMp LISN
002374 104400 Q13412 3: TYPE  ,MSG3
002400 000773 3R Is
00240c 004737 00SS0& __ ROUTN: ISR PC,NCSTPL
002406 013777 001316 17382 MOV COMSAV, INCCSR
002414 000137 001732 I (- < LISN
002420 00S037 001320 ROUTR: CLR GAIN
002424 042777 000040 178544 BIC 40, INCCSR
00243z 000137 - 001732 . TMP LISH
002436 042777 ‘000003 176532 ROUTS: BIC .3 JNLCSR
J02444 00S077 176526 CLR nt
002450 000137 0017 NP LISN
302454 004737 0OS4ES ROUTT: JSR PC NCSTP
002460 004737 (005756 TSR pC’ LDIMGE
CO2464 137 0026! TMP CHANSGE
002470 012737 000340 177778 ROUTU: MOV $PR7, PSu
00247€ 013331 TYPE ,nscé
02502 104410 RDOCT
002504 012637 001314 MOV (SP)+, THHI
002510 005037 177776 CLR PSW
002514 000137 002616 e NP CHANGE _

Se0 004737 00S2k2 ROUTV: ISR PC,SELCTB
002524 103402 BCS 28
002526 000137 001722 18: InP LISN
002532 104400 013453 2%: TYPE MSGH
002536 000773 BR is
002540 7 001352 ‘ROUTW: CLR MSELCT
002544 004737 005112 JSR PC,SELCTA

103407 aCs 28
002552 013700 001222 MOV VTVCSR, RO
002556 042780 000400 ©£00020 BIC 88178, 20(RD)
n02SeN 000137 001732 18: Tmp LISN
802570 104400 013412 | 25: TYeE MEG3
00274 000773 - - BR is
Q02576 0fe737 COOO4O 001320 ROUTZ: MOV 840, GAIN
002808 0E3777 001220 1783¢E4 BIS GAIN, JNLVSP
002el2 000137 OCi732 P LLISN

JTYPE ? SAYS NC11 FOR JOYSTICK CAL
:G0 70 IT

:DON’T WANT ANY INTR'S NOW
s ASK FOR 0CTﬂL DATA
:GO SET IT

;SAVE IT

;ENRBLE INTR'S

;GO DISPLAY

:SELECT 2ND BIT MAP

;G0 SELECT vsvol

:BR_IF BUS TIMECUT ER FROM v5vO!
:GET 2ND BIT MAP_ACRS

:TURN OFF 1ST BIT MAP

:GO AWAIT NEXT COMMAND

;G0 TYPE ’*BUS TIMEOUT ER - VSvOl D
:G0 BACK TO KEYBOARD LISEN

:G0 STOP NC11 3 CLR CORE MATRIX
:RESTART WITH PREVIOUS CSR CONTENTS -
sCOLLECT DATA 3 AWAIT NEXT KEYZRD COMMAND
sWANT REGULAR GAIN

: INSURE REGULAR GAIN

L¥8K EgR NEXT COMMAND

;S

s ZERO NC CSR

;LOOK_FOR_NEXT COPMRND

;G0 STOP THE NCII IF RUNNING
:G0 SET LP TES: CCRE IMAGE
;G0 DISPLAY IT

:DON’T WANT ANY INTR'S
RSKGEORIOCTQL OATA

ISPLAY’

teav

IT
:ENRBLE INTR'S
;G0 DISPLAY
;G0 SELECT vTO1
:BR IF TIMEQUT ER FROM VTCL
;G0 AWAIT NEXT COMMAND
;G0 TYPE *BUS TIMEOUT ER - vTO! DI:°LA\'
;G0 BACK TO KEYBORRD LISEN
sSELECT 1ST BIT
160 SELECT VSVOI(DEFRULT SCND?
:BR_IF TIMOUT ER FROM VSVOI
:GET 1ST BIT MAP_RDRS
s TURN OFF 2ND BIT MAP
:G0 AWAIT NEXT COMMAND
GO TYPE 'BUS TIMEOUT ER - VSVOI CISFLAY”
:G0 BACK TO KEYBOARD LISEN

Essr T} AT NC CSR
125 RMAIT NEXT COMMAND
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MAINCEC-11-DINCB-C
DINCB.PLL

002516
002622

002626
009632
002634
G026H0
002644
802650
Qocsse
0026

002660
002664
002666
002672

208708

002704
002706
go271e2

002714
002720 .

INITIALIZE THE COMMON TRGS |
:G0 CLERR SCREEN OF SELECTED DISPLAY

Ca4737

00473

00SS38

O0S464

001254

0CsSe7e
CCOe3s

0CSE7e

1(623H

CHRNGE: JSR .

GaMMR 11 ENERCISER MACYL1 27(732)

02

21-SEP-76 15:32 PAGE 21

PC,ERASE

;GO ERASE SCOPE

:STOP NC11 AND GET SET TO DISPLAY
DISDAT: JSR
:NOW DRAW A BOX AROUND POTENTIAL MATRIX CISPLAY

2s:

80X: ST OTYPE
BNE BOX1
MOV 31750 RO
MOV 873587 ,R1
JSR  PC,DISPY
18: INC RQ’
CMP :grrn,no
BEQ 2
ISR PC,DCONT
BR 18
2¢: MOV aaoxo RO
ISR PC, DISPY
38: INC RQ’
CMP #6020,R0
8EQ 48
ISR PC, DCONT
BR 3s’
43: MOV #1730, R0
c3; ADD 817 R0
MOV 70005, R1
CMP #6047, R0
BEQ B
JSR PC,DISPY
MV 87 Rl
ACD 821 RO
TSR PC,DISPY
B8R cg
Bs: MOV VTVSAV, JVTVCSR
MOY £2010, MAPADR
MOV, 83, PIXCNT
C PIXASM
NP LARGES
BOX1: MOV #3777 ,R0
MOV 83636 Rl
18: ISR PC.DISPYL
DEC ‘RO
BPL 18
INC RO
ISR PC,DISPY]
DEC R]
CHP 8635,R1
BNE 2%
ING Rl -
28: ISR PC,DISPYL
INC RO

PC,NCSTP

:ARER CNTTHE SELECTED DISPLAY

160 STOP NC11

s WHAT DISPLRY’

:BR_IF VT0I

:SET UP BIT MAP ADRS - TOP LINE
:SET UP PIXEL DRTA IN RL = INT 7
:G0 LOAD BIT MAP

:ADVANCE ADRS

: TOP L DONE?

iBR IF S
LOQD NEXT PIXEL Wo

S UP BI# MAP ADRS - BOT LINE
;GO LOAD BIT MAP

RDVRNCE RDRS

B Igg DONE?

IF
LORD NEXT PIXEL WD
:NEXT MAP LOAD
:SET UP BIT HQP RDRS SIDE LINES
sOFFSET NEXT
:SET_UP PIXEL 3 DATA IN Rl - INT 7
:AT BOTTOM OF SCREEN?
:G0 START VSVUI DISPLAY
:G0_LORD BIT
:SET UP PIXEL O DHTR INRL - INT 7
:OFFSET TO RIGHT LINE
:G0 LOAD BIT MAP
:D0 NEXT ROMW
:START DISPLAY
sOFFSET BIT MAP ADRS
sSET UP PIXEL BYTE COUNT
sCLR PIXEL ASSEMBLY WORD
:G0 DISPLAY CELL DATA

:SET UP X

:SET UP Y
DISPLRY POINT
:MOVE X BY 1
ncnzu TILL DONE
=3636
orsﬁan PO.NT
:MOVE Y BY
AT BOTTOM LEFY”
:BR IF NOT
1 Y=636, X=0
oxspLAv POINT
'10\.' X8y 1l
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DINCB.FLL INITIALIZE THE COMMON TAGS
73 003060 Q022700 004000 CHP #4000, R0 AT BOTTCM RIGHT?
grq 002064 ooéara agg 33 ga ;; ngr
I v - =
4;2 8838?3 884?99 003678 48: gsn PC,DISPY1 oxsan9 POINT
77 003074 005201 INC Rl nov Y BY |
978 00 022701 003636 CMP 83636,R1 :AT TOP RIGHT?
979 003102 001372 SNE 5 :BR IF NOT
980 003104 012737 000100 00:274 MOV 8100, HCRIZ s oF HORIZONTQL POINTS PER ROM
981 003112 012737 000100 001278 MOV uxuo VERT 8 OF ROWS
983 (00312C 00S03”7 001300 - "CLR XREF srnnr AT LEFT MARGIN
gga 003124 012737 003806 001302 MOV $1326. , YREF :AND TOP OF SCREEN
385 :NOW LETS FIND THE LARGEST CELL
986 003132 013737 001322 071324 L[ARGES: MOV TOTSIZ CHARCT :NUMBER OF ELEMENTS TO CONSIDER
$87 003180 017700 176174 MOV ITRBLEX,RO :THIS IS FIRST GUESS
63e 003144 013701 001340 MOV TQBLEX Rl :R1 POINTS TO TABLE
389 003150 (020021 - LARGEL: CMP RO, (R1}+ :COMPARE GUESS AGAINST NEW
930 003i52 103005 ~ BHIS GSG :GUESS STILL GOOD
1 003iS4 024137 001314 CMP =(R1), THHI sGUESS SMALLER BUT CHECK NEW
§92 003160 151001 BHI OVTHHI :HI AGAINST UPPER THESHOLD
§33 003162 011100 , | MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
994 003164 005721 . QVTHHI: TST (R1)4 : : INCREASE REGISTER BY 2
935 (003166 005337 001324 GSG:  DEC CHARCT :COUNT THIS LRST COMPARISON
ggg 003172 0C13t6 . BNE LARGEL
( =
33g . :THE LARGEST CELL WITHIN THE UPPER THRESHOLC IS NOW IN RO
339 s NO nﬂcouur ron LONER THRESHOLD - BOW our IF 700 SMALL
1000 GO317M. 1&3?35 001312 sua :SUBTRACT LOWER THRESHOLD
100 003200 1010 , ls :BR IF CELL VALUE GREATER THAN LO THRESHOLEC
1002 003202 000137 003500 JHP DISDON :DON'T DISPLAY-ALL VALUES BELOW LO THRESHOLD
;ggg 003206 010037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
- »
1005 : :NOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE
;ggg :PROPER INTENSITY LEVEL. THEN OISPLAY IT ON THE SELECTED DISPLAY
1008 003212 013737 001340 001264 DMATRX: MOV TABLEX,MRXADR  ;BEGIN AT TOP LEFT ROM
1009 003320 Q62737 017600 CO126Y4 ADD #8064 . | MRXADR orrszr T0 BOTTOM OF conz MATRIX
1010 003226 012737 000100 001336 MOV 864.  ROWCNT :THERE ARE &4 CELLS PER ROW
1811 003234 017702 176024 DISLOP: MOV aMRXADR, R2 :GET A CELL VALLE FROM MATRIX
1012 003240 062737 000002 001284 ADD 82, MRXADR :BUMP MATRIX ADRS _
1013 003246 005337 001335 DEC ROWCNT :COUNT CELL THIS ROW
101§ 003252 001008 BNE CKVALU :BR IF ROW NOT FINISHED
101S 003254 012737 000100 0012336 MOV . #BM.,ROWCNT *RESET NEXT ROMW COUNT
101E 003262 162737 000400 001264 SUB ° #256.,MRXADR  :SET UP FOR NEXT ROW IN MATRIX
1017 003270 (020237 001314 : CKVALU: CMP R2, THHI :CELL WITHIN HI THRESHOLD?
1018 003274 101003 BH1 outLIm :BR IF NOT
1019 003276 163702 001312 * SUB THLO,R2 :SUB LOW THRESHOLD
1020 003302 101006 - BHI SCLCEL :BR IF CELL ABOVE LOW THRESHOLD
121 003304 005737 001254 QUTLIM: TST DTYPE : WHAT DISPL Y
1022 003310 001052 BNE CHON :BR IF vT0I
1023 003312 005004 CLR RY :SET CELL ro LOWEST INTENSITY .
1024 003314 000137 003504 JNP MAPLD :LOAD BIT
1025 003320 013701 001334 SCLCEL: MOV CPERL R1 : NOW ESTRBLISH WHAT INTENSITY LEVEL
1026 003324 012703 00C00e MOV :SCALE TO 32 LEVEL
1027 003230 005737 001254 | ST DT?PE +1S IT A VSVOI DISPLAY?

1028 0023334 (01001 BNE 13 , 18R IF NOT
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DENCB. P11 INITIALIZE THE COMMON T
icae 003336 005303 s gtg 53
133] B033u2 B0ea04 Wioor: b R
1032 ouaaw 020201 CMP R2,R1
1033 103404 BLO NODEF
3350 005701 ST Rl
1035 003352 00140! 8EQ 13
1036 INC RY
1037 003356 160102 13: SUB R1,R2
1038 00336C 00024! NODEF: CLC
1039 003362 006001 ROR Rl
1040 003354 005303 DEC R3 .
1041 003386 001 DVLOOP
1042 003370 160102 SUB 1,R2
1043 003372 101401 BLOS  GOON
1044 003374 005204 - ING RY
1045 003376 005737 001254 GOON:  TST -4 DTYPE
1046 003402 001440 BEQ MAPLD
1047 003404 - 006304 ASL RY
1048 003406 016405 0113&% ! MOV LEVTAB-2(R4) RS :
1043 003412 006204 ASR R4
%ggg 003415 001410 BEQ CHON
: :
i8§§ | : THIS CODE DISPLAYS EACH SCALED
-]
1054 003416 013700 001300 MLOOP: MOV XREF,RO
1058 003422 013701 001302 MOV YREF &1
1 003426 004737 006212 ggg sg GET

0034
1059 003436 062737 00CO40 001300 CHON:

;SCALE TC 16 LEVELS ON vSVOl DISPLAY
hﬁ{ib BSILDS IN RY

ggﬂ?gﬂg THIE CELL TO LARGEST (DIVIDED BY 2)
CHE%? ggSE WHERE O DIVISOR

;BR
QCCOLNT FOR_GOCD SUBTRACTION
;NOW DO THE SUBTRACTION

!MAKE DIVISOR SMALLER
; COUNT POSTTION g
'AGAIN IF NOT SCALED T0 16 OR 32 LEVELS YE

:ACCOUNT FOR REMAINOER
;3R IF 100 SMALL

:ROUND_UP ,

iWHAT DISPLAY?

:IF VSVDl GO LOAD MAP
*MAKE LEVEL A WORD POINTER
:POINTER T0_CORRECT LEVEL
{RESTORE_ACTUAL LEVEL

}1F 0 - DON'T DISPLAY

CELL ON THE VTOI (ONE OF 32 LEVELS)
;GET_READY TO DISPLAY -

: THESE ARE THE CORNER COORD.

1GET A POINT AND DISPLAY IT

:00 AS MANY POINTS AS THE LEVEL

:SHIFT TO NEXT PCSSIBLE DATUM

1060 003444 005337 001274 DEC __ HORIZ“ :DONE WITH LINE?

106! 003450 001271 BNE DISLOP- :NO

1062 0G3452 012737 000100 Oo1274 MOV #100, HORIZ sRESET LINE COUNTER

1063 003460 005037 001300 CLR _ XREF ;00 CR - :

1064 (003464 162737 000030 001302 SUB #24., YREF :00 LF :

1965 003472 00S337 001276 DEC VERT' iDONE_PAGE?

1066 003476 001256 BNE DISLOP 0. G0 BACK FOR MORE

1067 003500 OCOIS7 (003652 DISDON: JMF PATURT vss G0 DISPLAY PRAMETERS

1ge8 i THIS CODE DISPLAYS EACH SCALED CELL ON THE VSVOL (ONE OF 1§ LEVELS)
1071 003504 013700 001266 MAPLD: MOV  MAPADR,RO ;SET UP BIT MAP_ADRS

107 003510 005704 TST  RY :LO0K FOR NO_INTENSITY

1073 003512 001401 BEQ IS :BR_IF NO INTENSITY

1074 003514 005304 DEC  RY :OFFSET TQ 0-17

1075 003516 000304 18: SWAB  RY :PREPARE FOR PIXEL' LOC

1076 003520 (006304 . ASL  RY ;MOVE TO TOP 4 BITS

1077 003532 006304 ASL  RY : :

1078 006304 ASL  RY :

1079 006304 ASL R4

1080 003530 000241 CLC INOW ASSEMBLE THIS PINEL INTO'PINEL WORD
1081 003532 008037 001272 - ROR  PIXASM :NOW MAKE ROOM IN PIXEL WORD _
1082 00353t 006037 001372 " ROR  PIXASM ;

183 003542 006037 001272 .. - ROR  PIXASH :

1084 005546 (08037 001272 - ROR
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DZNCB. P11 INITIALIZE THE COMMON TAGS
1085 003552 060437 001272 ALD RY, PIXASM :ADD THIS PIXEL TO OTHERS
isgg 002 737 001270 ST Plkcm ;RhL y Psxsl.s DONE FOR THIS WORD?
7 00 10 S 8NE 2 ‘B8R IF NOT
1088 003564 013701 001272 MOV PIXASM,R1 :LD PIXEL WORD INTO RI
1083 003570 004737 00S63H JSR PC,DISPY :LOAD BIT MAP
1090 003574 00S337 001270 2%: DEC PIXCNT :COUNT PIXEL .
1091 003600 100215 SPL DISLOP :BR IF 4 PIXELS NOT ASSEMBLED YET .
1092 003602 00S037 001272 CLR PIXASM :CLR PIXEL ASSEMBLY WORD - ;
1093 003606 012737 000003 001270 MOV 83, PIXCNT :RESET PIXEL COUNT
1094 003el4 005237 001266 - INC MAPADR :ADVANCE MAP ADRS
1095 003620 013300 001266 MOV MAPADR, RO :LOAD INTO RO
1096 003624 222700 005770 . CMP #5770, R0 ‘HAVE ALL 64 ROWS BEEN DONE?
1097 003630 001002 8NE 35 :BR IF NOT
1098 003632 000137 003662 JMP - PATWRT :NOW GO DISPLAY PARAMETERS
1099 003636 042700 177740 3s: BIC #177740,R0 :SAVE ROW POSITION BITS
1100 003842 022700 000030 CMP 830,R0 :NOW LOOK FOR END OF ROMW
1101 p003646 001003 - BNE 5 :BR IF NOT AT END
1102 (003650 062737 000020 001286 ADD #20, MAPADR :ADVANCE MAP ADRS TO NEXT ROW
i{ga 003656 000137 003234 3. P pIsLopP :G0 GET NEXT MATRIX DATUM
, {igg :CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN
1107 003e62 005737 001254 PATWRT: TST DTYPE! :WHAT DISPLAY? t
1108 003666 100404 - BMI 15 - :BR IF V10l
1109 003670 012777 012000 175322 MOV #12000,3VTVPOS ;VSv0l - SET CHAR POS,LINE 20, LEFT MARGIN
1110 903676 000414 BR 2% :START 1ST MSG '
1111 003700 0i2737 00000E 001332 18: MoV €6, INCXY :SET CHARACTER SIZE
1112 003706 012777 000014 175320 MOV #19,3VTCSR :SET MODE
1113 003714 012737 000000 001226 * MOV 80, BASX :SET TO LEFT HAND MARGIN
1114 003722 012737 000600 001230 MOV #384.,BASY :AND Y LEVEL
, 1115 003730 004737 00BeYS 2s: JSR PC, VTURIT
1116 003734 012506 MESS] :"CR,LOWER THRESHOLD"
1117 003736 013737 001312 00&724 MOV THLO,DUMMY!
1118 003744 004737 006700 JSR PC,AURIT ,
1113 003750 0OM 006246 JSR PC,VTKRIT
1120 003754 012512 : MESS2 +“CR., UPPER THRESHOLD"
1121 003756 013737 001314 CO&724 MOV THHI, DUMMY1
1122 003764 004737 006700 . JSR PC,AWRIT
1123 003770 737 006246 JSR PC,VTWRIT
1124 003774 012516 MESS3 +*Z COUNT =*
1125 003776 017737 175204 006724 MOV aNCZLO, DUMMY 1
1126 004004 017737 175174 006725 MOV INCZHI,DUMMY2
1127 004012 004737 006704 JSR PC,O0TTY
1128 004016 004737 006246 JSR PC,VTURIT
1129 004022 012522 MESSY . s"MATRIX COUNT="
1130 004024 013737 001322 001246 MOV. TOTSIZ, TEMPO
1131 004032 00S002 CtR R2
1132 004034 005003 CLk R3
1133 004036 013701 001340 ‘ MOV TABLEX,R! |
1134 004042 062103 MXSML: ADD (R1)+,R3 :NOW ADD UF ALL VALLES IN MATRIX
1135 004044 005502 ADC R2
1136 00404 005337 001246 DEC TEMPO
1137 004052 001373 BNE MXSML , ¢
1138 004054 010337 0075y MOV R3,DUMMY1
iiag 004060 010237 006726 MOV R2,DUMMY2

004064 004737 006704 JSR PC,OTTY
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Pll INITIALIZE THE COMMCN TAGS

604070 005737 001320 | ST GAIN

004074 001403 ‘ BEQ 1S

0040 737 006246) 158 PC VTWRIT

0041 ”§S§ ; *Z00M*

0041 001340 (040000 18: CMP TABLEX, SMATRIX+20000° ; ISOTOPE B?

004112 001003 BNE 2 shO .
004114 004737 006246 JSR PC,VTWRIT . 3XES,.

004120 012532 | MESSE ; “B-GAMMA™

004122 005737 001342 28: TST  FREERN 3 IN FREE BUN MODE?
004126 001402 BEQ 3§ iBR_IF

004130 000137 002154 JMP  ROUTF $YES G0 CET e DATA
004134 213777 001316 175034 3§: MOV COMSAV, INCCSR sRESUME THE

004142 00C137 (001732 JWP  LISN : DONE uxm nessnces .

s THIS CODE DRAWS A BUG(VTOl) OR CROSS mmswsvmi WITH ms x s Y onm
:FROM THE NC11(TYPE 'K’ OR DEFAULT) OR THE AR11(TYPE 'J’)
:ETC. WILL FOLLOW THE JOYSTICK WHEM THE INTERRUPT BAR IS Nof ospnsséeo -
;ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
as ACCESSIBLE IN A UNIFORM MANNER
A.CNTRL 'C’ HILL GET USER BACK TO staomo MONITOR -
0047237 005536 trov: ISR RASE :START

(o=}
o
£
s
&

004152 005737 001254 - ST on’rPE : WHAT oxspmvv
004156 001053 - BNE JBOX1 :BR IF V7Ol
. -DRAK A BOX UP ON VSVO1 SCREEN FOR NCI1 OR AR11 JOYSTICK CALIBRATION

004160 (00S000 JBoX: CLR RO . 3SET UP BIT MAP ADRS - TOP LINE
004162 012701 073567 MOV 873557, R1 :SET UP PIXEL DATA IN Rl - INT 7
004166 004737 00SE34 JSR  PC,DISPY ;G0 LOAD BIT MAP
004172 18: INC RO :ADVANCE BIT MAP ADRS
004174 00COMO . CMP $40,R0 - :TOP LINE DONE?
omg% 001% BEQ 2§ :BR IF SO
004 005646 JSR PC, DCONT ;LORD NEXT PIXEL
004206 000771 BR 18’ :NEXT MAP LORD
004210 012;9 007740 25: MOV omo RO :SET UP BIT MAP ADRS - BOT LINE
004314 004 005634 JSR PC,DISPY - :GO LOAD BIT MAP
004220 005200 38: INC RO’ : ADVANCE ADRS

%ergg 010000 CMP o§oooo RO 307 }ms DONE?

14 BEQ
004230 004737 00SE4S JSR PC,DCONT : LOAD NEXT PIXEL WORD
004234 000771 » BR 3’ :NEXT MAP LOAD
004236 012700 000040 4§: MOV 40, RO tGET UP BIT MAP ADRS SIDE LINES
004242 012701 000007 . c3: MOV 87,R1 557 UP PIXEL o DATA IN n1 - INT 7
004246 004737 005634 JSR PC. DISPY 30 LOAD BIT MAP
004252 012701 070000 MOV 70000, R1 'SET UP PIXEL 3 DATA IN Rl - INT 7
004256 062700 000037 ADD 37 R0’ orrssr 10 nmm SIDE LINE
004262 004737 005634 ISR PC,DISPY !r %
%e% 005200 INC RO’ 0 NEX nou ON LEFT
270 022700 007740 CMP #7740, R0 ro BOTTOM
004274 001362 BNE 13 ,an IF NOT
004276- 013777 001262 174716 MOV vrvsnv,avn?csn :ENABLE BIT MaP
004304 000466 BR DISBG :CONTINUE TO ANALOG DATA
;DRAW BOX UP ON VTOL SCREEN - DIFF SIZE FOR ARLL JOYSTICK CALIBRATION
005737 001346 Yeoxi: TST  ITYPE :AR11 ANALOG SOURCE?

004306
004312 100432 BMI JBOx2 :8R IF SO




11-D2ZNCB-C
INITIALI

DZNCB. i1

1197

13
1

1

iEOl
1585
i B
1500 G044
© 1207
1208
1209
{210

-8 s
—= b~
-

1213
1214
121
1216
217 \
1218 .
1219

1220

%' e
005676

003761

00Se76
003761

00S&78

00S676

005678
003771

005676
003771

005676

005876

001346
000032
000010
000004
174460
040000

001306

XERCISER MACYLl 27(732)
COMMON TRGS

18:
cs:
3%:

4§:}

- IBOX2: é R

CLR

1§: JSR
. INC

v CMP

2%:

38:

43:

DISBG:

+;AR11 BOX IS LARGER
‘RO

NO2.

21-SEP-76 15:32 PRGE 26

RO + X=0

i 25t

PC,DISPY1 :DISPLAY POINT

RO * ADVANCE X

$3761,R0 ;OUT TO RIGHT LIMIT?

18 'BR IF nor

RO +X=3760, Y=0

PC,DISPY1 DISPLR? POINT

Ré : 1ADVANCE Y

83761 ,R1 sUP TO TOP YET? .
2% an xr nor 3
‘Rl =3760

;g,oxspvx orsan? POINT

3 an IF nor 10 TOP LEFT

RO =3760

sg,olspv1 axs#an POINT

4§ :BR IF NOT T0 BOT LEFT -
DISBG :CONTINUE TO ANALOG DATA

,X-O

R1 +Y=0
PC,DISPYI ,orsanv POINT

RO : ADVANCE X

$3771,R0 :0UT TO RIGHT LIMIT?
18 BR IF o ’
RO X=3770

sg,orspvl DéSPLg? POINT
$3771,R1 :UP TO TOP LIMIT?

23 :BR_IF NOT

Rl - :X=3770, Y=3770
PC,DISPY1 :DISPLAY POINT

RO : ADVANCE X

33

RO ‘

PC,DISPY1
Rl i

an IF NOT TO TOP LEFT
=3770

orsﬁan POINT

+ADVANCE Y

:BR IF NOT TO BOT LEFT :

0G DATA FROM SELECTED SOURCE (NCIl OR AR11Y

; WHAT SOURCE?
iBR IF AR1l
, aNCCSR EXT JOYSTICK 8 ENR ADC
0, aNCSFUN 11 IF SET
SFUN STRRT C ERS

18R IF NOT
;CLR OUT BELL CODE
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:w*s 11 INITIALIZE COMMON TAGS
1353 QQ4SY4 Q05137 egxa=q SuM BELLEN :YES, DO

1559 QJ0uSs0 Q05°3r (CC13% 10§:  TST  BELLEN : SOUkD EELL ON_NO_CCHYERT

1355 004884 001352 2 oNE 1§ +BR IF BELL NOT.CESIRED

1358 Q0485 854333 000207 001313 MOV -eor TIYOUT - :SET_UP BELL CODE

1387 D04EEM 730 OOEIy JSR B¢, TYPG 160 ZING BELL

1333 Q04870 CooTNE o] % :GO TRY AGAIN

1259 DOuSTe 017737 174404 QQlz4e 38: MOV INCAREG.TEMPO  :STORE CONVERSION VALLES

1280 004800 04273 100202 O0I2¢E 8IC axﬂoaﬂn TEMPD  :MASK OFF BITS 7,15 x
1381 0OD4e0t Qo8n3r 007210 ISR ¢ XvAvE :GO AVG LAST 32.'X-Y JOYSTICK VALLES
1283 00481z O0l27Tr 002CI3 1te3T: MOV -13 INCSFUN :CLEAR JOYSTICK DEPRESS FLAG
1583 D0wb20 OQBro7 1u3ss TST  INCLSR :L00K FOR BUTTON DOWN

1364 D0we3y 100004 8PL 43 :BR IF NOT

.25 00483s 00S737 0Ol2ss 157 DTYPE :DCN'T MOVE BUG SUT REFRESH
1368 004632 poioss | BNE 5§ *REFRESH VTOL ONLY ,
1267 O04E ‘ S8R 13 N‘ NEED ON vSvOl

1238 ([0483k 006337 001248 4$: HSL TEMPD L BY 2

169 0O04e4z 00SP37 00iZsH 157 DIVPE RLL DONE SCALING IF vSvOl

1870 Q0uBHe 88%4:5 3£ £3 18R IF S0

1371 S0 137 00124 oM TEMPO : INVERT DATA FOR VT3l

iEr2 204eSs 042737 Q00801 oDizse 81¢ 8401, TEMPO tRID GARBAGE

1373 O0s¢eb2 113700 00124 MOVE  TEMFD,RD 1GET g

1s?w SC4eee 113701 001247 MOVE  TEMPOLILAL 1GET Y

1575 D472 008330 AL RC :VT0L RECUIRES X 8 Y TO BE INFLATED 3 1§
2278 204eTH gggg&g ASL RS ;

P-4 ' - "o. i tS) H

1378 3§:§03 606 RS RI :

1279 004702 (Q00E301 ASL 8! :

280 Couroe 3§sgg5 REL Ri ;

1231 D00s70e Q12777 000020 17¢32C s3 MO\ 822, JVTCSK :SELECT WRITE THRU MODE

1282 304714 37 00SE? Jer  pC BIsevi 150 DISPLAY THE 8UG - vTO!

1283 004720 G00s6 g 13 :03 RGRIN

1285 Ghur 04737 00S72e 3 ISR FZ,DIsPY2 150 DISPLAY CROSS HWAIRS - v3v0L
#SSE 304726 000eE3 EE 1§ :00 ANOTHER CONVERSION

387 ~ = :THIS CODE LOOKS AT THE ARII FOR ANALOG DATA

1288 730 DIS3G!L:

128€ 204730 012737 Q22000 ocizse 1§ MOV 820000, ARCHAN .:E ST CHAN 0 8 unxp

1250 00sr3e 004737 008034 J3R PC, ARCONY - 3START R0 - CHAN &

18] 0C¢742 010337 00ig4e MOV R3, TEMPO tEAVE Y

1252 00474& 105237 0013%! TNCE  ARCHANe] ;SELECT CHAN 1

1233 0047sz 004737 Q0&Z34 ISR PC. ARCONV :30 START A/D = CHAN 1

1239 00478€ 010337 001250 M3V R3 TEMP) tSAVE X

1255 OQ47Be 108237 001351 INGE  ARCHAN+1 .:ELECT CHAN 2

125 004786 737 006024 ISR PC.RRCONV 0 STRRT A/D = CHAN 2

1287 004772 (10337 001282 MOV R3, TEMP2 neno JOYSTICK aurron INDICATOR
123¢ CC4776 00C337 001246 | SuAg  TERPO . PUT Y IN H] BYT

1298 00sp02 113737 001250 001246 MGV mmzmmo :AND X IN LO BYT 3 5
1380 D0S01C Q04737 007210 JSR PC xvhvs :G0 AVG LAST 32. X-Y JOYSTICK VALLES
1307 00E01§ [0s737 001282 778 :L00K FOR BAR COWN (ZERS™COND)
1302 00S020 (001004 BNE a :BR IF NOT os RESSED

1303 (00E022 00S737 00125+ TSt OTYPE tDON°'T novg QINT SUT REFRESH
1304 008026 001023 SHNE 3 :REFRESH VTOL

130 008330 000737 BR 13 :NO hESD ON VSvO!

1208 205032 (00S737 [CO12%4 3 TST TYPE :ERCH DISPLAY SCALES DIFFERENT
1307 C0OE03¢ 0Clwez BEG <3 :3R IF VvavQl

13%e 23030 008137 cols4e Cam TEMPC :INVERT FOR V70!
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11=DONCE-C  SAMMA ! \gqarcsa MACY1l 27(732) 21-SEP-TH 15:32 PAGE 28
{ INITIALIZE THE JOMMON TAGS

00SOYM 113700 O0i2us MUVE8  TEMPO.RD GET X

508080 113701 Q013w MOVE 'Enpoox.nl ’E

885 3 gggg ASL i SCALE X oY 8

058260 008330 ASL 24 :

05082 882301 ASL Ri 1SCALE Y BY 8
Eosos 6301 asL R] .

008068 - 00832 A as_ | : -
008070 - Didvee 000020 1T4i3e 12V 820, JVICSA {SELECT WRITE THRU MODE_
A0E0TE O04rar DO8ETE 3 ISR eC.d1sPY] :G0 DISPLAY THE BUG - /705
258102 QOoTls . 8% 13 :00 RSAIN

SA8154 308°3F oosrEk “§: TSR B0, DISPY2 :G0 CISPLAY CROSS MAIRS - vSv&
5o8::0 36oroe 38 13 :00 AGAIN
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MRCY1l 27(732) 21-5EP-76 15:32 PAGE 29

.SBTTL PROGRAM SUSRCUTINES
CERRRRERRRRRERNESERNRRRRE AR RRRRRIRRRRSRERRIRRI IR ORI RO AR RS9

:ROUTINE SELECTS vevOl DISPLAY = SETS UP BUS ADRS AND INTENSITY _EVEL
:AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ONM EXIT IF THE
:VSVOl IS NOT SEEN AT THE ASSIGNED BUS ADDRESS

ikQi*li!i!QQ’!!!!!!Q’!!Q!!**!!!ll!!lllﬁlllllll!lllilif’i!f*iQif
L 1. MOV VTVADR, RO csr v:vnx BASE ADRS

MOV nvrvgaé Rl T PTR ADRS
13: MOV no (R1)+ T UP REG RDRS PTRS
RCD eunp REG ADRS
CME av?vcsn Rl :CHAR GEN REGS ALL SET UP”

ShE 13 ER IF NOT
MOV VTMAOR, RC :GET BASE ADRS OF BIT MAP
1T MSELCY

.,.,'gmc SECOND MAP?

3EQ 23 _ IF NOT
A0D 820,R0 ;POINT TO 2ND BIT MAP ADRS'S
23: MOV RG, (Ri)+ ' CONTINUE 10 BIT MAP ADRS'S
ADD 2 RO :8UMP REG ADRS
CMP .\1Lsn Rl ‘ALL SET UP?
aNE :sn IF NOT
MOV ; gsERRvE' 19ET UP au; 11 our RE ;Rw nca= IF NO VEVCL
- 787 AVIVCR e s CHARRCTER & .
187 avrvgsa :1S BIT MAP THE
MOV INTLUT, R0 :SET UP ACRS 3 uﬂTﬂ OF INTENSITY LOCK-UP TRSLE .
3§ MOV &C. SVTVINT 87 UP TRBLE
| ACD et 2RO .novnucs ADRS 8 zwrsws:rv | .
T 8:0083. R : Th so
) ki 3 : 3R
CLR DTYPE “'YPE:C v5v~
MOV 818., INTENS : MAX 15 -
el :JERC CAR »,& =ESE
48: MY SERRVEC, JeERRVEL P LOC TIPT T8
RYS PL 991
33: CMP (SP)+, 3P+ f:w STaCK "w.g N RTI
ssc n== oN EXIT SAYS N vSVE!
4§ ¥
’ilQl“li'i!.iliii‘l"’l.’..iDQQOQQ0000000000"0001000000000’00!00
RO T*gs sst :PLn\ - .E i ACRS N0 INTENSITY E.E. -
Ry BIT 3 3N EXLY IF 701 15 Mot SEEN AT THE
assxunen BU

Qli!’I'li’fil*!iil’l.l”.l QQQQOQQQQQQQ" AR RPERRRNRRNR 22T R0 002

i -z mov VTADR no SE ACRS

MOV .vrcsk : 5
18: MOV je . RES ACRS °7ss

ACC ngn :

CHP Rl : L )

BNE 35 : “?

MOV ERRVES 1 on VTOL TIMEQLT

MOV owww' :SELEC xww

MOy NTENS : MAX 1T1ES

OBy eeratieE iQTIPEz-1 Y3 W10l

LLC JERQ CARRY 5“52 vi0L THERE - _

2%: sgv ennvs.oa .-cna~tE g~ RESTORE LOC 4 PTR TO BT 70 &
) 4 X

e —— e ——
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SER MACYIl 27(732) 21-SEP-76 15:32 PRGE 30

MRINDECS=11-DINCB=C  GAMMA |

! EXERSI

DaNCB.R11 PROGRAM SUSROLUTINES
1378 205380 222628 3% cHP (SP1+,(SP I+ +FIx STACK SINCE NO RETURN
1373 208382 o0gse! asc : CARRY ?ET SAYS NG VTOl DISPLAY
iiéf 058384 305TT1 2% :G0 EXI
1382 - QQQ!hfiQiliQiiiliﬁiiiiﬁiliﬁifiiiil9!!56!*!li!if!!lllliil*!f!if’
1333 :ROUTINE sngcrs AND ;ET; gp BUS ADRS FOR ARL. JOYSTICK CALIBSATICN
1384 ' THE CARRY SET ON EXIT IF THE ARLL 13 NOT SEEN
1388 FIRRRRRRERRRERIRRARERRRRRERRRERRRRRRRSRRRF SR RRRRAARERRASR AR5 3253
138 005358 gxsr"c 00117Y SELOTS: MOV ARADR, RO :GET AR1! BASE ADRS
1397 008382 21270L C01aw2 MOV 8ARCSRA, R! :GET PTR ADRS
1388 0053tk 010021 - 15: MV RO, (Ri}+ ;SET UP REG ADRS PTRS
1383 008370 262700 0Qcoo2 A0D 82 R0 :BUMP REG RDRS
1330 008374 023701 00124E ‘ SMP sTEMPO,RI :ALL SET UP?
1381 00S<00 09137 BNE i3 :BR IF NOT oo
1392 008402 012737 00S434 00000% MOV 38, J8ERRVEC  ;SET UP TIMEQUT RETURN ADRS IF ARI! NOT T=ERE
1333 008410 00So77 17382: CLR JARESR :SEE IF THERE
1384 00S41s 012737 177777 O0l3de MOV 8-1,JTYPE :JTYPE=-1 SAYS USE AR FOR JOYSTICK CAL_
1335 Q0Ss22 803;4; , CLC i CARRY ZERQ SAYS ARIL IS rnen;
1338 005424 Q12737 COO0DE 000004  28: MOV SERRVEC+2, J8ERRVEL {RESTORE LOC 4 T0ET TO &
1387 005432 035207 75 o¢ EXIT
1398 00S434 0002¢6! 38 SEC :CARRY SET SAYS THAT AR1L IS NOT ACRS ASSIGNED
;ggg 0CS43s 000772 =R 3 160 EXIT
1‘491 PIRRRRRFRE PR RRERR R RPREERRR PP RF RN AR R R R R LR R R R R R R RN R A2
1433 :ROUTINE STARTS NC11 AT SELECTED GAIN
1sC3 --i*{i§§$i§§i§§§§§§§*i§i§§iiiifili}i{i{ii{fi{**i{iii*}g94»;;449}9
1404 0OSws0 012777 001001 173530 ALSTRT: mQv 81001, INCCSR  ;SET UP B4¥64 MATRIX AND ACC ENRBLE
1405 COS4se 053077 OCI3E0 173832 BIS  GAIN,INCCSR  :SET UP GAIN
1438 0ASucy 283777 000R32 173EIN 8IS $8ITI INCCSR  :SET GO BI
;:;g £38482 00C207 RTS PC :RETUSN
1%CS AR RRERRERRR R RN ARSI NI RRRA RSP RN SR RRRRELI AP RN RPN RFFRRERI RS
1410 ~ , :ROUTINE STOPS NC11 AND SAVES NC11 STATUS
1812 : PR RERRRRREAR R AR R R R R RR AR R R R R AR R AR R R AR R R AR R R R R R R AR R AR R
1412 DOSMES QI7737 173808 001316 NCSTP: MOV INCCSR,COMSAV  ;SAVE THE INTERFACE ACTION
1413 008472 82777 803003 173NE BIC 83 aNCLSR :DISABLE NPR'S
1414 QOSSO0 DOSO7” 173472 LR aNCCSR :ZERO_ALL STATUS

.;:;E 808858 1300207 RTS PC : RETURN
1817 (I RRRERER R R AR R RRRA R AR R AR AR R R FRRRAEARERRRRRERR AR RS
1510 :ROUTINE STOPS NC1l, SAVES STATUS AND CLEARS MATRIX CORE AREA
18! '-fif!il‘llilflfil!i!*!iiii*ill!ii!l!iii&il!ll*il!illiiiiiliili’i
1420 00S30E coq;;; 005464 AiSTPL: JSR PC,NCSTP ;G0 STOP NC11 AND SAVE STATUS
1421 00ESiZ iz g00020 17372 MOV 8C( 2, INCSFUN  :ZERQ Z REG COUNT
l4gg D0SS20 01 020500 MOV sMATRIX.RO :GET SET TC ZERO CORE MATRIX AREA
1423 00SESy i8: CLR {RO}+ :2ERC LOC
1424 00SE2e (020027 080000 CMP RO, sSMATRIX+40000 ALL DONE?
145 00SS32 001374 > gNE 1S ;BR_IF MORE
;;gg 00S€3§ 000207 RTS ¢ :RE TURN
1428 ' I RRERRPREFPRE R R IR R RR RN RN IR R RRRRR IR RRARRRRRRRRRRPRRRERRRE
1423 | -ROUTINE WILL ERASE DISPLAY (VSVOl OR VTOL)
1'4..':.' L Ii*tii‘il!tiitiiifi!li!iiiiti!!it!'litii!'iiii{itiiiiiiiiiiiiii!
1431 Cossae o0 001254 ERASE: TST DTYPE +WHAT DISPLAY?
1=32 008242 (00017 BPL 28 :BR IF VSv(l
1422 0SS+ 77 CO0OiE 173482 MOV $16,3VICSR :ERASE DISPLAY

| /f"' — ' T —
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MAINDES-11-DINCE-C GAMMA 1! EXERCISER MACYL! 27(732) 21-SEP-76 15:32 PAGE 3l
DINCB. P11 PROGRSM SUSROUTINES ‘
1333 gggsgg 905237 ocx 48 — ng Igngu”PL 35TLUP VTO% ERQSE WAIT LOOPS
¢ - ‘ ) . vL‘ :-'U /
S sisseq oosay ool E% 1$:  DEC .'1 KT Al
1&47 00SS70 001375 BNE _ TILL o
1438 00SE72 00S337 001250 DEC TEHPL : 2ND }oop DONE?
14339 cossgg 00137 BNE 15 BR IF NOT
1840 9056 0414 3R 33 :ALL DONE - RETURN
144] 00Se02 052777 001000 173412 2%: 315 81000, 3VTVCSR  ;ERASE oxchnv (CLR BIT MAP;
1942 00SB10 108777 173406 33: TSTB  QVTVCSR sLOOK F R READY
1443 005614 10037S BPL 3% ‘WAIT FOR IT
1444 00Sple Q42077 OC1000 172378 BIC #1000,3VIVCSR  : TURN OFF ERASE DISPLA
1448 038834 212777 002035 17333 MOV $2035,3VTVCRG  :CLR CHAR BUFFER 2 czsnaLs CURSOR
5::§ 038832 002207 4%: RTS PC | (EXIT
1448 IRRRRERFRPRERERRRE RS RE R R R R AR R R R PR R RN R AR RRRRR PSRRI B2 424248
1u48 «ROUTINE WILL LOARD BIT MAP (VSVOL)
1480 . RO CONTAINS BIT MAP ADRS AND Rl THE BIT MAP DATA
1451 liiii!ii*i!l*ifl!il*ii{illll*l!ili!!iiiili}il!!lililiiitfiibtif
1452 0035834 Q4arT7 000400 173380 Absey: BIC $400,VTVCSR  ;STOP DISPLAY
4=3 005e42 010077 173356 MOV RO, 3V TVMAP :L0AD BIT MAP ADRS
00Sc4€ Q42777 000400 173346 DCONT: BIC 8400, IVTVCSR . :AGAIN IF ENTERING HERE
‘455 008gSy 10S777 1732 18: TSTB VTSR :READY?
1488 00SgeQ 10037S 8PL 18 sMAIT THEN
1457 00See2 Q10177 173340 MOV Rl VTVPX :L0AD BIT MAP
| 3335 Q0SeeE Desiv7 OO0NOD 1733 BIS 8400, 3VTVCSR  :RESUME DISPLAY
i:;g 368e7% 000207 RTS PC :RETURN
14&1 LR RRRERR IR EFRR AR AR AR E R R AR R ERR R R SRR R P ERRERRA R R R R RN R R R4S
1883 :ROUTINE WILL DISPLAY R POINT (VTOIl)
1453 i **iiiii**iilii!i*!i!!iiiiil**ill*l!*i*i*!i!liii§i§§§**foif*#!i
1968 D0SeTe 108777 173332 d4zevi: TSTB  GVICSR :DISPLAY READY?
1468 00S702 10037S BFL DISPYl {WAIT FOR IT
1468 005704 042700 174000 81¢ #174000,R0 :RID GARBAGE
1467 OIS710 Q42701 174000 81C 817400C . R| :RI0 GARSAGE
1388 008718 Q13077 17331 | MOV RG, avTXDAC :SET UP X DAC
146S 008720 Qi0I77 1733l MOV R1.JVTYDAC :SET UP Y DAC
;3;; 308728 00%207 RTS pC’ (EXIT
1473 ',.lii}iiiiiililiiiiili!ii*iiliiiiliii*i!ilii!iiiiiiiiii**iiiiiiii
1§73 :ROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON VSVO!
14?‘ 90Qiiliiiil‘ii*li!f!i.iiliiiil.ii!ilfiii!llii*i*’*i*’iii!it*i’i
I47€ 3087E8 Q05777 17322 Atsey2: TST VTVCRG :RERDY?
1476 005732 1003 3PL CISPY2 ‘WAIT IF NOT
1477 005738 108137 gol2v CoM8  TEMPO :X NEEDS TO SE INVERTED
1478 208740 0I2 00lc4e 173250 MOV TEMPO, AVTVCHP  ;LOAD X & Y CROSS HAIRS
| 1479 S0S~4e U827 016000 173240 8IS #16008,3VTVCRG  :ENRELE THE CROSS HAIRS
| ;zgg AtE7ss 000207 RTS Pe :RETURN
| ZQ.E ibiliiliiilii}lllill{i!l{llliiiilillilbllililiiliiilii*iiiiiiki
b 1483 :ROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN
I 1484 stanvso WILL CONTAIN ALL THE INTENSITY LEVELS
1465 ~ :ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR BRIoH’EST -
1428 : norz THAT THIS IS ONLY A DISPLAY TEST PATTERN F
1487 :POSSIBLE DISPLAY ADJUSTMENTS BY THE USER
l=zE B ARRRRERRFRRRERIFARRIRRA R AR RRERRRRRRRRRRRRRRRRRAFRRI NI RRIRE

-
T - - o - -y -
."-:-'9 wwe! = ‘u.-7

o
)
L)

-
)
o)

hIMGE: nov 100, RC :+COUNT 84 ROUS.
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PROGRRM SU

213701 Q01340

gie=ds EERiR

T

2803%E

005200

001438 ;

1627C3 (020001

012702 00C:i100

0007Es

<00s07

QOS777 173218

013777 3201350
27c7 020001

108777 17317¢

10037S -

017702 17318E

162703 000500

032703 177%C0

100402

021003

D00<08

008003

00C402

Q12703 D0020377

a0s0207

00S777 173102

103275

110377 173074

000207

017737 172020

042737 020200

0227237 000Ca3

001002

000137 0017:i2

0Co002

Cle73? 2cocis

0087237 CCel7%

3AMMA 11 EXERCISER
SROUTINES

i73204
173178

201306
001306
001306

03

MACYl 27(732) 21-SEP-T6 15:32 PAGE 32

qog IQBLEX Rl :GETN$ELECTEDRI§0TOPE S
MOV . : T &0
o NS 08 IEL RERRECERY AraRE Mrenctry LoveLine-n
18: MOV R3, (R1)+ :L0PD CORE IMAGE

DEC e :DCNE ROW?

BNE 1 :BR IF NOT .

NEC RO I :DONE ROWS?

3EQ 28 . :BR é‘ )

SUB #1,R2 sLOWER NEXT CELL VALUE

MOV 2130, 82 +RESET ROW LENGTH CCUNTER

BR 13 :LOAC THIS ROW IMAGE
23: RTS PC :RETURN FOR DISPLAY

LI RRRRRRRAR PR RN IR REER SRR FFAREAIAFRIREIRAI R IR RNIRRERFIES SR 2544
;ROUTINE WILL DO A CONVERSION AT CHAN 8 IN "ARCHAN’

;EXIT WITH CONVERSICN VALUE IM R3 ok
S ARRRREERRRRERRRERRERREREEF SRR RRERERER AP R EREPRR R SRR F R RIS RS2

ARCONY: 75T JARBUF «CLR DONE FLAG
MOV ARCHAN, 2ARCSR ;LD CHAN & UNIPOLAR BITS
~ BIS 8] 3ARCSR :START A/D
1§:  -75TB 2ARCSR :L0CK FOR DONE
3P 18 :WAIT FOR IT
MOV JARBUF,R3 :GET VALUE
3L 500 .R3 :OFFSET VALUE
811 81774900, R2 :SEE IF_QUT CF RANGE
gMI 28 ;BR IF TQO SMALL
SNE 33 - :BR IF TO LARGE
ER 43 :NORMAL EXIT
3 CLR R3 :LIMIT 10 0
2 ER 4§ 1Go EXIT
23 MOV 377,83 :LIMIT TO 377
33 RTS PC SEXIT

IR RRERER R R R AR R R R R AR RN R R R R R R R ER AR R IR R R RR R RN RRRRERRFR IR R

;RCUTINE WILL DISPLAY R CHARACTER (VvEVO!)
R R LT e N

BlwaAR: T1ST ZVTVCRG sRERDY?
BPL - [CCHAR TWAIT FOR IT
MOVB  R3,3VTVCRG :LOAD CHAR
RTS PC EXIT

i RRRERARRREREFERRERRERERRRRRRFRRRRERRRRRZRERRRRAERARIBR SRR AR NS

:KEYBOARD INTERRUPT SERVICE ROUTINE
R P T T L P e Y Y T T P L PR P R R TR S O R R T ek

ZBINT: MOV J$TKB, KBUFF :READ KEY BOARD

BIC 8200, KBUFF :RID PARITY
CHP cg.xéurr :cnrnk e
BNE 1% :BR I T
- g;§ LISEN +ABORT WHATEVER 8 LOCK FOR NENT 20MMAND

D RRRRRREEEFARRRREPRRRERRRRER IR ERRERRRR R AP RERRRREBR AP RN
:RCUTINE TYPES 'CR' AND 'LF' OR CHAR IN TTYQUT
RS AR R AR AR ARG R R R AR RO R R AR R R R R R R R R R R AR AR AR AR RN R R R A2
"PCR: MOV 815, TTYOUT :SET UP FCR R (R’
JSR PC,TYPQ :

. —— e — e . <t ———
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006166 312737

085287

403

177707

177773

S5678

000C0s

00003e

001254
00elCe
000Ci1S
goooac
000012
00C0s0
001304

030034
o0g462

001326

001320

<Cb4e0

MACYL1l 27(732)

TYRD:

MOV 812 TTYOUT
1578 astes

BPL TYPO

MOV TTYOUT,3$TPB
RTS PC

21-SEP-76 15:32 PAGE 33

3SET UP FCR L
tWAIT FOR LﬁIS'r CHARACTER

;SEND IT OUT

!ikiki!iii*!l!ilil*!i*ill!il!i*l!*i!i#iii*tll!l*!*9**1****4**!9
‘AET IS A SUBROUTINE TO GET AN X.Y COCROINATE FROM THE
.vooso LEVEL MATRIX,DISPLAY IT ANC EXIT.

I RERRRERERRERRERRE

Lér,

MOVE (RS),R2
BIC 8177707 .R2
ASR RE

ADD
MOVB (R51+ RZ
8I¢ #177770.Re

i***i****l*’!****i!******i*i!!***f’f*!!*iffif’

:MOVE R BYTE OF X AND Y
HRSK ALL BUT X

RBS VALUE IS 4*X

‘AD0 TO CORNER VALLUE
MOV SAME BYTE AND POKE POINTER
:MASK ALL BUT Y

YRBS Y INC IS 3

150 DO Y=Y#3

RDD TQO CORNER VALLE
GO DISPLAY PCINT
RETURN T0 MAIN

ERBERFRERRRIRRRRRRRLEBRERERRRERRRERREERRRRRLRELRRRERRER2EEP2 224

" 14415 SUBROUTINE 1S CALLED WITH THE ADDRESS OF R

:MESSAGE TABLE FOLLOWING THE CALL. THE MESSAGE
: TRBLE CONTAINS A LIST OF FOINTERS TO PHRASES.
:EACH PHRASE I5 TERMINATED WITH A 200 BYTE. THE TABLE

3 IS TERMINATED WITH A C.

I EEREEERAEEEE AR AN EF RS ER AR AR R R RN R AR N R R ARSI I AR RS2 5 2284
VTWRIT: MOV Q(SP},RS

VTPL:

YTWL:

DVTCL:

18:

VTEXCP:

ACC #2, (SP)
78T (RS)

BEG VTWDON
MOV (RS)+, R4

HOVB (R4)+.R3
BM] YTPL

=t DTYPE
BNE DVTOL
TSR PC,DCHAR
BR VTHL

¢ #15,R3
BNE 18
MOV 80, BASX
3R VTIL
CMP . 812.R3
BNE VTEXCP
SUB sso.ansv

B8R

MOVB R3, KBDBUF
MOV 834 TEMCHR
ISR PC,BRAN
VTEXCT- 1

- CH'.q

:GET DDRESS OF MESSAGE IN RS
:ADJUST RETU

:LOOK FOR ZERO AS TERMINATOR
:3R IF MSG DONE
-RDDRE‘S OF PHRASE TO R4
+THIS IS LETTER TO 8E DISPLAYED
200 IS THE TERHINR OR

CISPLAY?

BR IF V101

+GC DISPLAY CHAR VSVO!
GO LOOk AT NEX' CHAR

BR IF NOT

"sRESET MARGIN

Cg GET NEXT CHAR
1SR IF NOT

1G0 TO_NEXT LINE

$60 '

:THAT REQUIRE CONVERSION
:BEFORE DISPLAY. .

:CHRRCTER IS «
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GAMMA 11

PROGRAM SUBROUTINES

08422
B
SR
005435
55

a8

062737
062737
005237
262737
013203
042703
008303
006303
062703
008737
000703
000207
000000

017837

013737
013737

EXERCISER

- 078 072

arz . 000

- 000004 006460

C00C0? 00&4&0
00e460

000002 Q064ed
0CE4ED
177700
012652
005532

000000 008530
go000e
006530
000024

001304 00C214
000030

0Ceesl Q0ek6e

00tee4 0O0BEER
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LHT : .8
H?§ - )
. W77 :?
BR VTNOSP :CHARACTER IS OK AS IS
vrexcr .BYTE 74,75,72,76,77.0
- LEVEN )
CH?7:  ROD #4, TEMCHR :CONVERT OCTAL TO 42
CH76:  ADD 87, TEMCHR : CONVERT T0 4
CH72: INC TEMCHR : CONVERT T0 2
CH7S: ADD %2, TEMCHR :CONVERT TO 36
CH74: MOV TEMCHR,R3 :R3_NOW CONTRINS PROPER VALUE
VINOSP: BIC #177700,R3 :CLEAR GARBAGE
ASL R3 *MULTIPLY & BIT OCTAL BY 4
ASL R3 :TO FIND RELATIVE POSITICN IN TABLE
ADD #TABLE-Y,R3 : THIS 1S ABSOLUTE POSITION
ISR Pc,rxxa;é :DRAW CHARACTER
BR VTW. :AND CONSIDER NEXT
VTWDON: RTS PC
TEMCHR: O :SPECIAL CHARS ARE BUILT HERE

CRRBREEEREEEPEEREERREERREREE R RRRRE BB RRR R R AR R L TR R R R ER SR ES
furs ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE)
*AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+2.
:IF A MATCH IS FOUND, CONTROL IS Tnnnsrsnso T0 ADDRESS
:CONTRINED IN CALL +e+2N WHERE N IS THE NUMBER OF
:THE ENTRY IN THE MATCH TABLE THAT MATCHED.
:IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCRTION FOLLOWING
THE LAST TRANSFER ADDRESS.
A ZERO IS THE MATCH TABLE TERMINATOR.
THE N AND C BITS ARE CLEARED ON EXIT
R P T S T P P e P e P S L TR PP TS T PP TP LT PR

éénn MOV 2(SP),MACHER :GET ADDRESS OF MATCH LIST

BRANL: ADD 82, (SP) :ADJUST RETURN PQINTER
INC MACHER :MOVE MATCH POINTER
ggga gnngnsn ‘A ZERO INDICATES END OF LIST
CMPB KBDBUF AMACHER
BNE BRAN :NO MATCH. TRY AGAIN
MOV a(spx (SP) :PUT TRANSFER ADDRESS ON STACK
NOMACH: CLERR CARRY BIT

CLC
C ;AND N BIT ;
RTS PC :RETURN APPROPRIATELY

MACHER: O \

i!!li!*ii*i**i!l!i*i*i*!i*iii*iiliii*ﬁiii!iiii!lii*i*i*!iiii*ii
?Hxs SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS

: THE ROUTINE IS GENERALIZED AND nusr HAVE VARIOUS

consrnnrs SETUP BY THE CALLING PROGRAMS.

3 POINTS TO THE MATRIX CODE NORDS
FEEEREREEEE R R R AN

TIXDIS: MOV SHFTK,SHFTCT
MOV ROWK , ROW

;SET SHIFT COUNT FOR DECODER
:SETUP THE NUMBER CF ROWS

N
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DaNCB. P11 PROGRAM SUSROLTINES ;
%ggs aogsw& 0}3?3?‘ 008670 008872 335 53L§+cg% nno rne NUMBER OF c0Lugns
7 D e
1658 iqsggs 81§§35 001328 MOV angx RO HILL cSR?nxu ?ﬁs X CSEB
1653 008562 013701 001330 A MOV BASY,RI Rl NOW CONTAINS THE Y COORDINATE
1660 00SSe6 006002 TIXL: ROR R2 ~ :CHECK CODE WORD FOR 81T
1661 008570 103002 BCC TIXBNO . :IF CARRY BIT CLEAR NO POINT TO DISPLAY
1862 006572 004737 0QOSETS JSR PC,DISPYl' :GO DISPLAY POINT
1663 00BS76 005337 006662 TIXBNO: DEC SHFTCT v :COUNT INFO BITS IN WORD
1664 006602 001001 BNE TIXWOK . :CODE WORD OK IF NON ZERO RESULT
1665 006604 011302 MOV (R3),R2 :GET NEW CODE WORD
1666 006606 063700 001332 TIXWOK: ADD INCXY,RO REFERENCE NEXT POINT
1867 006612 205337 006E6E DEC ROM :DONT GO PAST END OF ROW
1e68 00Bble 001363 8NE TIXL :NON ZERO OK'
1869 00620 013737 008664 008LES MOV ROWK,ROW ‘RESET
1670 006626 063701 001332 « ADD INCXY,.R1 MOV Y UP A
1671 006632 005337 00BET2 - DEC CoL umwmmmmm
1672 008636 001403 BEQ TIXDON
1673 00B640 013700 001328 MOV BASX, RJ ;RESET X TO LEFT HAND EDGE
1674 00sB4Y 000750 ' BR TIXL .
1675 00664 063700 001332 TIXDON: ADD INCXY,RO sMAKE A SPACE BETWEEN LETTERS
1676 006652 010037 001326 MOV RO, BASX :AND RESET BASY ro NEW VALUE
1677 0OB6SE uoogc? RTS PC
1678 006650 0000!7 SHFTK: |
1679 Q006662 (020000 SHFTCT: O
1680 DOSEe4 000005 ROWK: S
168! 00SEB6 000000 ROW G
1682 (008670 000CCE CO0LK: B
isen Coee72 00GOCOC coL 0
1888 !*il**l******i**l!***ii***§*§****!***i**'l**'l**lw*i*}i*il»*H»I'{H-
1686 | ' $HIS ROUTINE CALLS 'ASCIZF WHICH CONVERTS A SINGLE OR DOUSLE
1687 ‘ PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN
1688 !!*!iiiii*i!iiiiii!i*i!i“**i!!ii*i«l!ii!llllil*iilillill!iilil*
1689 00BE7Y 007105 &l aNK: nnunnv
1590 006676 00000
1691 006700 00337 006728 AWRIT: CLR DUMMY2
1892 Q06704 009737 00s732 OTTY: JSR PC ASCZSP
1893 006715 008724 DUMMY1’
1864 00e7i2 007108 . - ADLMMY
1685 006714 004737 008246 ISR PC,VTWRIT
1636 00S720 00BE7Y . BLANK
iggg 00E722 000207 RTS PC
1599 " *i******i*!**i!i**i*!l*l*il*l****iili*i**i*ilﬂl{*i{*i!i**#**i*{-i
1700 | ' $HIS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE
1701 | :TO AN ASCII DECIMAL NUMBER.
1702 :THE CALL IS JSR PC,ASCIZ
;;ga , ggrr £H£ ADDRESS OF THE LOW ORDER OCTAL WORD IN
i;gg ?NDCTHE ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED
1757 : THE HIGH onnen ocrnL WORD MUST BE IN THE LOCATION FOLLOWING -
170e - :THE LOW ORDER
1703 . : THE suanourxne SHOJLD BE CALLED BY
1710 : JSR PC,ASC2SP
1711 :T0 sup#nsss LEADING ZEROES AND TO LEFT JUSTIFY THE
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PROGRAM SUBROUTINES

006730
00C000
000002
212737 000012
007072 .
000200
000012
007120
000060

007070

007079

008720

0Ce730
000080

00009
feoo0o2
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:ANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT

sWILL ALWAYS BE 11 BYTES.
!***i*i***i***i*i!**!i!*ii**!*l*!**l*ili*&lil!i**li*i§l¥éil9§}i

bﬂﬂﬂY;
DUMMY2: 0
,ZERO SUPPRESS FLAG

ZESUP: O
nsczsp INC ZESUP +SET FLAG
SCIZ: MOV J(SP),RI *GET LOW ORDER ADDRESS
ROD #2, (SP) ,noJusr POINTER
- Mov (R1)+,R3 :GET LOW ORDER
MOV (R1),R2 csr HIGH ORDER

MOV #10. DIVCNT :10 POSSIBLE DIGITS
MOV SASCRES, RS noonsss OF DIGITS
MOVB #200, (RS)+ : CHGEN rsnn:nn OR
ASCLP: MOV #10. R4 :DIVISOR
MOV RS,-({SP) :SAVE RS DURING DIVISICON
JSR PC.DIVIDE :DIVIDE BY 10
MOV (SP)+,RS - :RESTORE RS
ADD #60,R2 :MAKE IT ASCII
§8¥Bg§3k§“5‘* :PUT IT IN THE ASCII STRING
MOV RO.R2 :PUT ANSWER IN DIVIDEND SLOT
DEC DIVCNT
BNE ASCLP
+NOW TRANSFER rus ASCII TO PROPER PLACE IN CORRECT ORDER
TST ZESUP ; SUPPRESS ZEROES?
BEQ MOVALL :NO MOVE ALL
~ CLR ZESUP :INIT THE SWITCH
SKZE: CMPB -(RS), #&0 :L 00K FOR ZEROES
BEQ SKZE : AND Pnss BY THEM
TSTB (RS)+ : BACK-U
BPL MOVALL ‘AT Lsnsr ONE ZERO
INC RS :POINT TO FIRST NUMBER
MOVALL: MOV a(SP),RO ., : ADORESS OF RESULTS
ACD %2, (SP) : +ADJUST RETURN
MOVAL: MOVB -(RS),(RO)+
BPL MOVAL :200 BYTE IS TERMINATOR
RTS PC
DIVCNT: O
ASCRES: .=.+411.
ADUMMY: .=.+11.
.EVEN

3 s FPEPELLFERBEA R LR R LS R L S SR I T RSP RFF LI 222 F L2223 PERI L2422 2242 EbES
Tnxs ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER
rouno IN RE (HI) nno R3 (LO)RgY ;?g POS'TIVE NUMBER IN

FIRST BIT IS m BIT 14 OF R4. THE SHIFT COUNT IS THEN

: ADDE AND THE DIVISION. IS STARTED BY COMPARING THE

oxv:son (sumsn) TO THE HI ORDER OF THE DIVIDEND.

:IF COMPARISON suous DIVISOR SMALLER, A SUBTRACTION IS DONE

35 uss Eé SOR AND HI ORDER DIVIDENO nug HS ANSWER IS INCREMENTED.

GUARDLESS OF COMPARISON RESULT, BOTH THE ANSWER AND

:THE DIVIDEND ARE MULTIPLIED BY 2.

s THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICATED BY
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007206
000020

007208

001246
007436

0074236
007336
007436
007336
007300
007337
007300

00i246

LO3
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« SHIFTCOUNT.
:R2R3 / R4=ROR!
CRREREERERELER LR LA B R ERER LR LR EF R SRR R LR S LR R L LR LR LR L LR R L2 R2P22
DHVIDE: SLR Rg + INIT SHIFT COUNT
CLR Rl ;ZERG THE_ANSWER
DIVIUS: INC RS . iTHIS IS THE SHIFT CCUNT
ASL RY ~ IDIVSCR X 2
BPL DIVJIUS : GO UNTIL BIT 1S SETS
ROR R4 MOV IT BACK ONE ol
nov RS RHJUST :SAVE SIFT COUNT FOR Renqn JUST
D #16.,R :SIMULATE 16 BIT SHIFT
DIVLOO: ggt 56 :ANSWER X 2
CMP R2,RY . : COMPARE DIVISOR AND DIVIDEND
gﬁé ggégg :IF DIVSOR LARGER NO SUBTRCTION
_ INCRY ;NOTE SUBTRACTION™ IN ANSWER
NOSUB: ASL R3 - sMAKE DIVIDEND LARGER
ROL R2 :BY 2
DEC RS :00 ALL THIS SHIFCNT TIMES
EEE DIVLOO
RLIL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINDER
DEC RMJUST .
ENE RLJL
RTS PC
RMJUST: O

CRRERIEEIEREEE R RN A E NI R R EERRERER RN RRRERREE R R R R R R R

’fnxs ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES
T e T T P S P T LT ST ST PP LT L RS LT T P e P P e

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

MOV TEMPO, RC SGET X

MOV XYBUF®, R2 SGET cunnsnr BUFFER POINTER

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

gﬁs Tg » $XYBUFE Ego OF BUFFER?

MOV uxvaur R2 :YES, G0 BACK TC BEGINING OF BUFFER
18: MOV XYBUFS :SAVE NEW BUFFER POINTER

MOV cx9sur R2 :CALC AVE X

TSR PC, 108

MOVE RO -(SP) :SAVE IT .

MOV 8XYBUF+1,R2 :CALC AVE Y é

JSR PC, 108 :G0 DO IT

SWAB RO :GET X=Y IN RC

BISB  (SP)+,R0 :GET SAVED X

MOV . RO, TEMPO sPUT IN TEMPO

MOV cs¢>+ RO *RESTORE RO

RTS E%IT WITH AVE X-Y IN TEMPQ
108:  CLR RO : ZERQ SUM F
118:  CLR RS !00 A MOVB TO R 3EG runsrcnso>

BISB  (R2)+,RS

ADD RS, RO’ :ADD IT IN

INC R2 :SKIP QTHER VALLE
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PROGRAM SUSROUTINES

CMP R2, $XYBUFE ;END OF BUFFER?
BLO g‘* :NO
ASL 0 :DIVIDE Bv 32.
ASL RO
ASL RO
SWAB RO ‘
8IC 8177460, RO :CLR* HI BYTE
RTS PC
XYBUF :
- 0
0
9
0
0 .
U"_' .
0- ¢
0 P
0
0
0
0
0
0
0
0
0
0
0
0
0
g
0
0
0
0
0
0
0
0 .
0
0
XYBUFE=.
XYSBUFF: XYBUF

3 R R RN RN R R RN R R ERREEREREEEREREEEREREE R R RN X XL R ERES
"S8BTTL TTY INPUT ROUTINE

,t*******gs**************iii!*liiilil*iiil!*!i***!**iii**********
NARBL L

3 !i!*li*!illl!iil!i!!!!lilii*iliiil!*i**lil**lllli FEEEEE TR ERS
: 4SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

- }#ROUTINE ;S ENTERED FROM THE .TRAP HANDLER
s ¥SERVICE

HE TEST FOR CHANGE IN SOF TWRRE QHITCH RﬁkISTER TRRP CRLL
: ¥WHEN OPERQTING IN TTY FLAG MCDE. .
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gggEDEC II-DZNCB-C GAMMA 11 EXERCISER ' MACYLl 27(732)

CB.F TTY INPUT ROUTINE t

iaau 022733 000176 00140 SCKSWR: CMP
i %%28 208923 171470 Pete
1883 007454 100071 BPL
1884 56 117746 17146Y4 MOVB
1885 042716 177600 BIC
1886 007466 022726 000007 CMP
1887 007472 105; BNE
1888 (007474 123727 001134 000001 CMPB
.iggg 007502 001456 - BEQ
1935 007504 104400 01031 TYPE
18 10 104400 01031 $GTSWR: TYPE
1893 007514 013746 000176 MOV
1894 20 104401 TYPOC
1835 007522 104400 010330 TYPE
1896 007526 005046 19§: CLR
1897 007530 uoggws _ LR
1898 007532 105777 171406 - 78: 1578
{ggg 007536 100375 BPL
1301 00754G 117746 171402 MOVB
1302 007544 042716 177600 BIC
1903 |
1904 :
1308
1906 S0 021627 . 000025 9g: CMP
1307 - 007554 00100% BNE
1908 : 007556 104400 010305 - TYPE
1903.- 007562 062706 000006 208:  ACD
1910 007586 000757 B
1811 -
1812

* 1913 021627 000015 . 108: CMP
1914 001022 : i an;
1315 005766 000004 TS
1916 001403 BEQ
1917 016677 000002 171326 MOV
1818 062706 000006 118 “395
1919 104400 001161 148: T

* 1920 123727 001135' 000001 CMPB
1921 001003 ~ ENE

1922 012777 000100 171304 MOV
1923 m : 1S§: RT
1924 010512 15 TR
§gas 021627 000060 4 cn;
1g§2 33?259 000067 + Ehp
ieas uoggég B?E
i R Reet GhE Hs
}§§§ 001 0 BEQ
1 i e
1934 1 ASL
1935 000002 s 178 INC

NO3.

21-SEP-76 15:32 PAGE 39

#SWREG, SWR
sths

asrxa -(SP)
81C177, (SP)
47, (SP)+
15
$AUTOB, 81
153

,SCNTLG

" §MSWR
SWREG, - (SP)
, SMNEW

S

[ ]

I R
k=4
—
()

:

¥
0o

[ L ond 2 o
- >y
=
E
-
=
T -
w

§% g3 8

;31S THE :0F;55NR SE;ECTED’

::gﬁnn THé RE?
,,IF No,r DON’T WAIT AROUND

; SAVE THE CHAR
; 1STRIP-OFF THE ASCII
,,IS IT A CONTROL G?

l! %T E
nnt unnxnc IN AUTO-MODE”
: BRANCH IF YES

+sECHO THE CONTROL-G (1G)
3 LYPE CURRENT CONTENTS
,,snvs SWREG FOR TYPEOUT
GO TYPE--OCTAL ASCII(ALL DIGITS)
: :PROMPT FOR NEW SWR
,,CLEQR COUNTER
: THE NEW ShR '
::CHAR THERE? -
::IF NOT TRY AGAIN

:sPICK UP CHAR
:IMAKE IT 7-BIT ASCII

,,IS IT A CONTROL y?
:BRANCH IF NOT
$:YES, ECHO CONTROL-U (tU)
xcnbne PREVIOUS INPUT
,,LET S TRY IT AGARIN
,,IS IT A <CR»?
eggncls r"?us FIRST CHAR?
EGRANCH I YES
SAVE NEH sun
.,cu:m UP STACK
:ECHO <CR> AND" <LF>
..RE-ENHG%E ;gv KBD INTERRUPTS?
,,ns-znnaLs TTY KBD INTERRUPTS

::Ec

N

"
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8IS -2(5P1, (SP
3R ;R
TYPE $IUES

BR 208

LS8

SRRERRRRRARERIRRAIIIRRE LRI RS
t#THIS RCUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

*'RL-

wuvo

$ROCHR:
.3

“S:

O CHD W - DO XMW - ..l

ROCHR
RETURN =ERE

1*v ;SP:*-ESP‘
My 5(sP}, 2l
1878 I3TKS
PL 13
0v2  3§TKB,H(SP)
(o gt 177 4ISFE;
NME 4(3P), 823
NE 2%
$T8 3§TKS
< Ml - M
¥8  S8TKB,-(5P)
i€ 8*C177, (SP)
ME (SPi+, 82]
NE 23
0 13
ME 4(SF),8l82

BLY 4%

MP 4{3P),8l7S

83T -3

EIE 0sE
i

IMULATE PONTR“L v

2222222222222 2222222222222 2222

s INPUT R SINGLE CHARACTER FRCM TWE TTY

STACK

...HHQHCTER IS ON T

HE
s sWITH PRRITY BIT STRIPFES CFF

,,PUCH DOWN THE PC
oos E HEP=

0
m

T EDea

5
2

T
1 CONTROL-S?
AN

e a0 o0 @
S S &% o0 @

-4l

UD%’WM ™mn

- . - L] -
tho-o < 040

..HﬂKE v JPP R CASE

-
H NQ
505 " ’HﬂRﬁ"ER

D OF JUNK IF ANY

L T T T YT P PP PPN
:#THIS ROUTINE WILL INPUT A STRING FROM THE TTY

*.RL

ROL IN
RETURN MERE

. MOV R3,-(SP
C -(8p)

MOV s$TTYIN,R3
CMP #STTYIN+7 R3

BLOS -%

ROCHR

MOVB (SP)¢ ’R3)
CMPB 77,13}
BNE SS

TST (SP)

BNE 2} 1

MCVS s’ ,3%
TYPE .33

:3 INPUT R STRING FRCM

THE_TTY

; sRCCPESS OF FIRST [HARRCTER A ILL 3
: s TERMINATOR WILL 28 A 2VTE oF ALL &

i 20E5R THE RUBOUT KEY

11GET_ADDRESS
: 1BUFFER FULL?

S1GET
::1S IT R RUBCUT

(’n

IF NO
YPE R BRCK SLASH

®e os o @0 2% o0
e a0 ®e 20 80 o0

: YE
:360 RERD ONizhHﬂﬂﬂC’Eﬁ FROM THE TTY

;:BR IF NO
éa YHIS THE FIRST RLICLT?
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2oNSE.B11 Ty INSUT R3UTINE

1992 010110 J12°16 1TTTCT MOV 8-1,(SP) ::SET THE RUBOUT KEY

1393 g;;ixw 0§§§°§ A As%e e3: ?55 23 SSTIVIN "B?CK3P53379§£

138 BiEidR SRS BLO v L "39“?F YES

1336 010134 111337 D105ty MOV 'R3),93 ..SETUP T0 TYPEQUT THE CELETED CHa%,
1387 g:azas {o9400 81027 - TYP 33 +:G0 TYPE

1339 9IBi Q8cree k 3R EE 1160 READ ANOTHER CHAR.

1939 QI013% .16 s8: 187 {SP) ..RUBOU* KEY SET?
£333 310140 OCINCE i . BEQ . 7% :BR IF NO
2201 21014e 112737 mmw 210274 MOVE  8°\.3% nwnnamxamn
£202 010is0 10800 01027 TYPE 38
£303 Q:iCI154 J0S016 LR {SF) ;sCLEAR THE RUBOUT KEY
2204 010iSs 122713 0000=% ~3: NP2 825, (RI) :+ IS CHARACTER A CTRL U”
2005 Qi0ise 031003 - SNE 2% B8R IF NO ,
so06 Q210184 104400 010308 TYPE §ONTLU ..rvps A CONTROL "U"
2007 010170 000726 5 L i3 1160 START QVER
2008 00172 6837; 00002z % IMP8 @22, (R3) :: 1S CHARACTER A "tR™?
2009 018176 OQOICLI. 8NE 33 :IBRANCH TF NO
2010 018200 zﬁsaég ) CLR R3) s iCLEAR THE CHARACTER
2511 510802 104400 0o1isl - ¥YPE  .SCRLF 'YYPE A “CR™ & "LE"
2012 Q10206 104§0D 21037% TYPE $TIVIN ::TYPE THE INPUT svn;na
2C13 01021z 000717 ] . BR 38 | ..co quxup ANCTHER CHACTER
20:3 010214 104480 001180 4%: TYPE §IUES YPE R '
2018 Q18320 Q00712 & 3] i3 ..LLERP THE BJFFER AND LOCP
2318 010332 111337 Q1027 3%: MOVE - (R3).93 +ECHO THE CHARACTER
2017 3i3%%6 1 £1537 TVE 2 -
zC18 Q10232 122723 (COCCIS IMP8 - iS5, (R3¢ ..cuccx FOR RETURN
Z019 (1023 00308 BNE 23 LOGP IF NOT RETLRN
2020 01C240 105083 17777 CLR3  -1(R3) : VLERR RETURN (THE 1S) .
2C21 Q210244 109400 0D01le2 TYPE  §LF :TYPE A LINE FEED ?
2322 Ci028Q 205726 ST {5P)e ‘ ..VLERN RUBOUT KEY FROM 'Hs :'A:s
2C0e3 (010282 012603 MOV (SP1+,R3 RESTORE R3
2 gzcasu 011646 MOV (SP}, =~(5P) RUJUST THE STACK AND PUT ACDRESS IF "=E
2025 (:i02Se gxasee 000004 200202 MOV y:5p} 27se: . FIRST ASCTI CHARACTER oN IT
2028 Q10284 Qlevee 010278 COCI0S v esTTYiN,Gise)
S35 gigEe OO} 3 Ré%r 2$6a325 FOR ASCII CHAR. T3 TYES
22 y : . % CIlI ¢ T2 TYPE
3029 gzca?s coﬁ . 3 TERMINATOR

g gxaa TTYIN: . ? 7 n.:gnvs 7 BYTES FOR TTY INBLT
2031 12ig3 136 008S25 000012 SONTLU: .ASCIZ /#u <15 <12 ...a TROL *U”"
2032 C15312 04383 (00S0IS 000 3CNTLG: .ASCIZ /#G/<18r¢1 ..CONTRbL ="
2233 CIC317 01 0SI412 051127 §MSWR: .ASCIZ <15°<12)/5iR =
;wqgmuq 3440 00004 ik

203 010330 020040 C42S1E 020127 SMNEW: .ASCIZ / NEW =

202€ 01C33e 020078 wals |

2037 0103y | .EVEN

g;g% cRFEERR SRR R PSR IR RRR R RRRER PR PR R R R R RN RIS
2533 14BTTL TYPE ROUTINE

23“!1 O!li!lliilQlllll{iiiiiiiliI!lllllll!llil!.il!ilii’lD.ii!!iii!i!
24 GROLT NE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
24 QUTINE HILL IN nr A NUMBER OF NULL CHARACTERS GFTER A LINE FEED
gz {aNOTEL: NTAINS THE CHARACTER TO BE LSED AS THE FILLER CHARAITER,
Flal : #NOTE2: SFILLS CDNTQINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;;ﬁ; - _ ::Nu.E3: SFILLC CONTRINS THE CHRRACTER TO FILL WFTER.

Ew"’ . i » H

S — - —— e w— .
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DINCE.B11 TYPE ROUTINE
2243 L R0ALL:
2343 :2]) USING A TRARP INSTRUCTION
£232 > TYPE . MESADR : :MESADR 15 FIRST ADCRESS OF AN ASCIZ Z72ING
-35.%’ e TYPE
3083 i+ MESADR
$38c
$355 Q10342 10873" OO11ST §TYPE: T3TB  §TPFLG 1115 THERE A TERMINAL’
3057 D103 ILUQUE BPL 13 :BR IF YES
2058 010350 ocooog HALT ..HQLT HERE IF NO TERMINAL
$059 010352 30C40 58 K} 1 :LEAVE
3080 010354 D10046 18: MOV RC,-(SP) : :SAVE RO
306l Ci03%s 07 003002 MOV 32!sP).RO t12ET ADDRESS OF ASCIZ STRING
2062 010362 112046 2%: MOVB  (RO)+,-(SP: ; 1 PUSH cunpncrsn 70 BE TYPED ONT( STACK
2083 0103e4 001008 3NE 4% :BR IF IT ISN'T THE rsnnxun'ca
2064 013366 005726 ST (5P ..zr TERMINATOR POF IT OFF THE S
2085 010370 012800 &08: MOV P4+ RO RESTORE RO
2088 Q10372 063716 ©00002 3 ADC 82, .58 ..no.usr RETURN PC
3587 010376 020002 RTI : RE TURN
2088 Q10400 122716 0000IL 4§: CMPE  WHT.(SP) . - .iBRANCH IF (N>
2065 01040 001430 BEQ 23
2070 010406 12271& 020200 CMPE  #CRLF, (SP) : :BRANCH IF NOT <CRLF>
2071 Q10412 061006 - BNE 5§
2072 Q010414 00573% - 18T (SP)+ . .EOP  (CR><LF> EQUIV
2073 JiD4ie 104400 TYPE ‘ ! 1TYPE A CR AND LF
2074 010420 00116l ¥ $CRLF
2075 010422 108037 O010sse CLRE  SCHARCNT ::CLEAR_ CHARACTER COUNT
2076 010426 (0007Ss 88 23 :GET NEXT CHARACTER
2C77 010430 004737 010512 3 ISR PC, STYPEC {125 TYPE THIS CHARACTER
2078 210434 123ree O011Se £3 CPe SFILLC, (SPre ”mxrvmrmruunmm--
2279 21044C (QC1350 BNE 3 ::IF NO GO GET NEXT CHAR.
2080 Di0w42 013746 001154 MOV §NULL, - (5P 13GET 8 OF FILLER CHARS. NEEDED
2081 :3AND_THE NULL CHAR. .
2082 DIQwse 10S3eE 00O00! 73: CeC 1(SP) ::D0ES A NULL NEED TO BE TYPED”
2083 Qif+s2 002770 BLT . &% ;.BR IF_NO--GC POP THE NuLL JFF OF STAlK
208% (Ci048§ 004737 0105iz ISR PC.STYPEC 160 TYPE A NULL :
3C8c Qi04e0 105237 (01085 DEC s»énagnr 1300 NOT counr AS A COUNT
<8 - ¥
gggg <HORIZONTAL TAB PRCCESSOR
4
2090 01046k 112716 0OCOMC es: MOVE 8 ,(SP) ;1REPLACE _TAB WITH SPACE
2031 010472 004737 (Cl0S1e 33 TSR PC,$TYPEC :TYPE A SPRCE
03 010478 6327 7 000007 [D108se 3178 - #7.SCHARCNT ..annncnogr NOT AT
2083 010so84 DQI372 ENE 3’
2094 0i0S0e (005726 ST (SP)+ : 1 POP spnce orr srngx
;sg glgxg 000724 . ;R gs ::GET NEXT CHARACTER
e 10812 105777 17043z §TYPEC: TSTB §TPS s tWAIT UNTIL PRINTER IS READY
£o57 010516 100378 BPL §TYPEC
zCsg gznsao 118677 000002 170424 MOVB  2(SP}.a3TPB +3LORD CHAR TO BE TYPED INTO DATA RES.
2099 (0inS2e 122786 0000IS 000002 CMPEB  #CR,2(SP) S LHﬂRﬂuTER A CARRIAGE RETLRN’
g100 010634 00100 BNE i’ ..annn»n é‘
2101 81%€3% 105037 OCu0SSe CLRB  SCHARCNT 1 YES--CLEAR CHARACTER COUNT
z102 0ifS42 (00040e 3 BR §TYPEX ng |
2173 D2108<4 12278 0Q0ODIZ 000002 1S: CMPS  sLF,3(SP) IS CHARACTER A LINE FEED"
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DINCE.! TYPE ROUTINE
2104 010882 Q01402 ?an s;vpsx ;;agnncn IF Esgn .
2.5 Qi2€sy Q83T NC C)e 0 HARAC
‘ . [}, # ls . | - - * | Pl 1 G
RS S B e TER LR Yoce
1 9Q -
§35§ R R R R R AR R R RN R R R R R R R P AR ER R R R R R R A AR RN AR R R RR R AR RS R R AR R AR R4
118 .88TTL SINARY TO OCTAL (RSCII) AND TYPE
gf:é LR R RRRER R R RN PR R R R R AR R RN RRR }I'I"l'll"liifi!if!!ii**i*il*t*?fi!
3113 ;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER T0 A &-CIGIT
ESSL - ;#0CYAL (ASCIT) NUMBER AND TYPE IT, s
5115 : 131YFOS---ENTER HERE T SETLP SUPPRESS ZEROS AND NUMBER CF DIGITS TC TYPE
. s#CALL:
58 : Wy =P : $HUMBER 7O BE_TYFED '
=11 X} ! . :'\-
£ i BYTE N :iN=1 TO & FOR NUMBER OF DIGITS TC TvPE
g1l * BYTe M isM=l1 OR C 5 »
2121 P ::1=TYPE LEACING ZEROS
S5 e : {0=SUPPRESS LEADING ZEROS
2123 i
8154 : #3T\PON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS A3 THE LAST
g1 : $3TVPCS OR §TYPOC
gigk :2CALL:
55 f» T MOV NUM,-(SP) . ::NUMBER TO SE TYPED
2139 ¥ TYPON ;:CALL FOR TYPEOUT
13 :‘
55 :#3TYPOC---ENTER HERE FOR TYPEQUT OF A 16 BIT NUNEER
: 4 .d: . *. s
2132 e MOV NUM,-(SP) :sNUMBER TO BE TYFED
2133 '# TYPSC :1CALL FOR TYPEOUT
=1
i3 g : 20 TYPOS: MOV 3(SP),-(5P) :sPICKUP THE MODE
b3 B B Rl o T 0 I R i,
1 > 4 MAY { ¥ {3}
si3 Biftoo ML BAGEY 00 :3,:5#) ; 1ADJUST RETURN ADDRESS
2135 010804 000406 ZR $TYPON o B
2:80 Q10 1 TYPOC: MQV 8],80FILI 35 TCH
S OHER LED mEM WA TUeRE UM, G SRS
giie Qiltep llgrd7 000005 CLICCH STYPON: MOVE S, SOCNT 38T THE TTERATICN CO0NT
1. 4 ’ T W §3 / .
Siad Cicess Qidaee MOV R4, -(5P) ;3 SAVE RY
2145 010634 010546 MOV RS,-(SP) : $3AVE RS _
2146 01063e 113704 011007 noga ggﬁons+1.nq t:GET THE NUMBER OF DIGITS TQ TYPE
Sile 01045 063704 oooooe NG5 E,RY ;3SUBTRACT IT FOR MAX. ALLCWED
2149 010650 110437 011306 MOVE R4, SOMODE 11SAVE IT FOR USE
2150 C10eS4 113704 011038 MOVE  SOFILL.RY $1GET THE_ZERQ FILL SWITC
2151 0i0ee0 (l6e0s COOCIZ MOV 12(SF).RS :iPICKUP_THE INPUT NCMEER
Siel Bidees 0o CLR  R3 s iCLEAR THE OUTPUT WCRD
2153 D106ek 0OBICE 18: ROL RS : ROTATE S8 INTO "C”
z:54 01 0004 s
s Rite7s Gheins 28 o RS IEORM THIS DIGIT
Z15E 010674 00ei0S - ROL RS
217 Ci1067e 005105 ROL RS
ziZe 0i0700 0I0SC2 MY  RS,R3
2158 010702 CCelg?

38: ROL R3 ;3 GET LSB OF TWIS DIGIT
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DaNB. P11 BINARY TO OCTAL (ASCII AND TYPE
2160 Q10704 10:3 011008 . DECS  $OMODE ..TrPE THIS 0IGIT?
182 81971 17777 1€ 8177770, R3 ,.csr RID OF JUNK
183 010716 1002 BNE 4§ :TEST FOR 0
3164 010720 DOS?OM ST QY ..suvpnsss THIS 07
3iE8 gxa?ae ggxwoa BEQ S :BR IF YES
2156 010734 005204 4§: INC R4 ..oon T SUPPRESS nnvronz 0's
Z167 010728 0S2703 900082 315 8'0,R3 : :MAKE THIS DIGIT ASCI
2183 (010732 052703 0OOCMC €3: BIS & ,R3 ”mumnmmmmf
2183 01073€ 110337 011002 MOVB  R3,8% :SAVE FOR TYPING
2170 010742 104400 011002 TYPE gt .,co T\PE THIS DIGIT
gir g1o?45 105337 011904 °3: DECE  $O0CNT : COUN é
178 Q1072 003387 35T 2% : 1 BR IF non T0 00
3173 Gi078N 402 8LT 33 . :+:BR IF DONE
2174 01075& (00S204 INC RY ,..NSURE LAST DIGIT ISN'T A SLANK
£i7¢ Ci0760 000744 R 23 160 00 THE LAST DIGIT :
2178 015076z 01260S &3: MOV (SP)+,RS : tRESTORE RS
2177 010784 C12804% MOV (5P)+.RY : :RESTORE qw
5178 010786 012833 MOV (5P)+.R3 : 1RESTORE R
2173 010770 O0lseEE 000002 COCOT MOV 2(5P) . 4(5P) ::SET THE STACK FOR RETUBNING
2130 Q10776 Qi2ele MOV (SP)+. (SP)
2181 01100C 00CQ02 RTI < RETURN
S183 011002 lala - g§: .BYTE 3 ..s*onncz FOR ASCIT DIGIT
2183 Q11033 850 YIE 0 ren INATOR FOR TYPE ROUTINE
2134 Q11004 slal OCNT: .BYT 8 CTRL xsxr ¢ uurzn
£188 Z2iiGCs siela . SOFTLL: LBYT RO F
2186 011098 ooocad SOHuCE WORD O  NUMBER or or xr T0 TYPE
glS? ,1!§iiii§{i!}iiiiii!!*i!iiiiiiiiiili!!li*lli’iiiiiiiiiiif’.iifﬁio
g;gg "SBTTL READ AN OCTAL NUMBER FROM THE TTY
£i
21SC TEERRER IR AR AR R R RN IRRFFRRRRESRERRRRR PR IR RAERRFRR PPN RS 42222
g;gé *’S£§,5°¥TI”S EILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
B ’v i
| 2183 :#THE INPUT cnnnncrsns WILL BE CHECKED TO INSURED THEY ARE LEGAL
| 2194 waaomnsxrme&m'mmugésmmn~wuul TYPEZ
sisc :#FJLLOWED BY A CARRIAGE RETLURN-LINE THE COMPLETE NUMBER MUS
g3 :Tgf? BE RETYPED. THE INPUT IS TERMINATED BY TYPING A »nﬁaza.s RETURN.
3ids s RDOCT READ AN OCT ¥ :
2133 " RETURN HERE ..Lvu ORDER 8] ans *w TOP 07 THE STACK
__;.? ‘% | _ : HIGH CRDER BI7 s ARE IN §MIloT
[r48
2202 011010 Olle4s §ROOCT: MOV (SP).={SP) PROVIDE spncz FOR THE °
| 220 0ii0l2 Dlkees 000004 000002 MOV 4(SP},2(SP)  INPUT NUMBER
. 2204 011020 010046 MOY  RO,-(5P) {1PUSH RO ON STACK
2205 011022 010i46 MOV R1.-(SP) :3PUSH R1 ON STACK
220€ 011024 0102 MOV R2.-(3P) mmnamsmu
| 2207 01106 1044C7 13: ROLIN ,.nsno AN RSCIZ
z208 011030 012800 MOV (SP)+ R0 $:GET noone§§ r 1:1 CHARRCTER
2209 011032 010037 021136 MOV RJ,33 : :AND SAVE
| 2210 011036 0O0SCOL CLR R! * : :CLERR DATA WORD
2211 31104g 005002 CLR e |
| 2212 011042 112046 23: MOVE  (RQ)+,=-({SF) : 1PICKUP THIS CHARACTER
i 2213 Cli0WN 001420 BEG 3 :33F ZERO GET QUT
| Zzis 011046 122716 0COCEC fnpa $'0,(SF) : 1MAKE SURE TWIS vth“"‘ﬂ
| 23l D0110s2 00302e BaT 4§ 1315 AN OCTAL CIGIT
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| EXERCISER MACYLl 27(732) 21-SEP-T& 15:32 PARGE 4S
NCMBER FROM THE TTY _

122

R L

s 348

::STRIP THE ASCII JUNK

:sRDD IN THIS DIGIT

s s LOOP

+:CLEAN TERMINATOR FRCM STACK
::SAVE THE RESULT

;sPCP STRACK INTO Re
::POP STACK INTO Rl
:;SO$ ETQCK INTO RO

,.EU"

; sCLEAN PARTIAL FRCM STACK
;3SET A TERMINATOR

;s TYPE UP THRU THE BRC CHAR.

$3"7" “CR™ 8 "LF"
¢ TRY AGAIN
+sHIGH CROER B8ITS GO HEREZ

I RRERRERERERERRREEREERERR LR FRRERR RN EFRRRER LR REERRRRREERF €44

"8BTTL - TRAP DECODER

DIERERRERERRFERRFRRAFRRRREFERERRERRERERRFRERFRRFEERERFRRERRRRHE2D
:#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP"™ INSTRUCTION
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ACCRESS
:#0F THE DESIRED ROUTINE. THEN USING THE RODRESS CBTAINED IT WILL

:#G0 TO THAT ROUTINE.

$TRAP: MOV RC, -(SP)
MOV 2(8P).RO
ST (RO

-(R0)
MOVE {RQ),RC
RSL R

RTS
L.S5T7L TRAP TRBELE

0
MOV §TRPAC(RD’ ,RC
RO

::SAVE REP

::GET TRAP ADCRESS

1 :BRCKUP BY 2

::GET RIGHT BYTE OF TRAP
:;POSITION FOR INDEXING
+ s INCEX TC TASLE

::G0 TO ROUTINE

:#THIS TRABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

:#3Y THE "TRAP™ INSTRUCTION. -

3 ROUTINE .
§ TRPAD:

STYPE  ;;CALL=TYPE

$TYPOC ;;CALL=TYPOC
§TYPOS ;:CALL=TYPQS
$TYPON ;:CALL=TYPON

$GTSKR  ;;CALL=GTSWR

TRAP+0( 104400} TTY TYPEQUT ROLTINE
TRAP+1(IC44CL) TYPE QCTAL NUMBER (WITH LERDING JEROS!
TRAP+2(104402) TYPE CCTAL NUMBER (NC LERDING ZERCS'
TRAP+3{(104403) TYPE QCTAL NUMBER (RS PER LARST JALLY

TRAP+4{104404) GET SOFT-SKR SETTING

1
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DaNCB. Rl TRAP TABLE
2272 .
S373 011204 007440  SCKSWR ;:CALL=CKSWR  TRAP+S(IQ4405) TEST FOB CHANGE IN SOFT-SUR
2274 011208 90772 $ROCHR ::CALL=RDCHR  TRAP+B(10440B6) TTY TYPEIN CHARACTER RCLTINE
2a7s 0:11210 010042 SROLIN ::CALL=RDLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTINE
2376 011212 2110:8 $ROCCT ::CALL=ROOCT  TRAP+10{104410) READ AN OCTAL NUM3ER FROM TTY
§§. { - P R Y R e P S Ry T E T TS PP R P P Ry
227 | .SBTTL POWER DOWN AND UP ROUTINES
2280 R TSR Ry S Sy Py P P T P PP
2281 :BOWER DOWN ROUTINE
2332 Q11214 012737 011360 000024 $PWRCN: MOV $3ILLUP, 28PWRVEC ;;SET FOR FAST UP
5383 011332 312737 000340 (00003s MOV #3490, J8PURVEC+2 ;:PRIO:?
2284 011230 010046 MOV . RO,-(SP) : 1PUSH RO ON STACK
2285 011232 010146 MOV R1,-(5P) ::PUSH Rl ON STACK
86 01123¢ 010246 MOV R2,=(SP) ::PUSH R2 ON STACK d
2237 011236 010346 MOV R3.-(SP) ~ +1PUSH R3 ON STACK
2288 01124C 010446 MOV RY,=(SP} : tPUSH R4 ON STACK
2289 011242 G10546 B MOV RS’ -(SP) : :PUSH RS ON STACK
2230 Q11244 017746 167870 MOV JSWR,-(SP)  ;:PUSH @SWR ON STACK
2291 011250 010837 011384 . MOV SP, $5AVRG : :SAVE SP
2292 011254 012737 011266 000024 MOV 8SPLRUP, 28PURVEC ' :;SET UP VECTOR
2293 01128z 0350000 HALT
Sggﬂ ‘911264 000778 B8R .2 : sHANG UP
2= ) St RARREER R R R R AR ER LR R R R R R LR AR R R R R IR AR R R R ER R R LR R R P4 R 22222
2237 :POLER UF ROUTINE ,
£238 011286 [i2r37 011360 000024 $PWRUP: MOV 8SILLUP, 38PWRVEC ;:SET FOR FAST DCUWN
ces3 C11274 01370e O1138% MOV $SAVRE, &P ::GET SP
2300 011300 005037 011384 CLR $SAVRE :IWAITLOOP FOR THE TTY
2301 011304 008237 011384 18: INC $SAVRE s UAIT FOR THE INC
2302 011310 001375 BNE 18 ::0F  WORD
2203 011312 012677 1&me22 MOV (SP)+, ISUR ::POP STACK INTO aSWR
2304 01131 012805 MOV {SP)+.R5 ::POP STACK INTO RS
230t 011320 012805 MOV (SP)+.RY : :POP STACK INTO RS
2306 011322 012802 MOV (SP)+.R3 + :POP STACK INTO R3
2307 011324 802 MOV (SP)+.R2 : 1PCP STACK INTC R2
2206 Qil32e 01260 MOV (SP)+.RI ::POP STACK INTC RI
2209 011330 012600 MOV (SP)+ RO : :POP STACK INT2 RO
3310 011332 012737 0ll214 00002y MOV #SPURON, 98PWRVEC' ::SET UP THE PCWER DCWN VECTOR
2211 011340 012737 00033C 000028 MOV 8340, 28PURVEC+2 ;;PRIO:7
22:2 Cli348 104400 TYPE : :REPORT THE POWER FAILURE
2313 011350 Q13222 . $PLRMG: .WORD  PWRMSG : :POWER FAIL MESSAGE POINTER
2214 011382 Q127! MOV (PC)+, (SP) : 1RESTART AT STARTI
221 0ii3S4 00Iels . $PURAD: .WORD  STARTI : ;RESTART ADORESS
2216 0113%p (0002 RTI Y p= O S
2317 011380 000COT SILLUP: MALT :: THE POWER UP SEQUENCE WaS STRRTED
£3lg Clizee 000776 . ER =2 :: BEFORE THE POWER DGWN WRS COMPLETE
ESeS wead?

0C00C0 $SAVRE: C :3PUT THE SP MERE
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08.511 vi01 INTENSITY BOINTERS § DATA
2320 L SBITL_VIOL INTENSITY POINTERS & DATA ,
£33l ;TASLE OF POINTERS TO X AND ¥ INTENSITY PATTERNS FOR VIOl DISPLAY
eve
333 Qe QU LEVTAB: L}
334 011270 OlI46: ¥
3335 011372 Cl1471 L3
2326 011374 011474 )
£327 011376 011500 i3
323 Q%00 BiiS0S Ld
33§ 01140z 011513 L7
2330 011404, 011522 L8
331 011408 211832 3
3332 011410 011343 .Li0
2333 Cli412 011555 L1}
3334 011414 011570 13
£33 0ll4ie 011604 Li3
233 011420 011821 L1d
2337 Q11422 011837 LiS
2333 Qil424 O011ES6 Cig
2339 0llv2e 011676 Li7
2340 011830 011717 Lig
2341. 01143z 011741 L13
327 QL OLL7ed Ceq
2343 Q11436 012010 L2l
2344 011440 012035 Loz
2345 Jilv42 (012063 L23
2346 0Ilvw4 Q12112 Lo4
2347 Ollve Q012142 LS
2348 011450 012173 L6
2349 D1l482 Qlgzes L7
2330 011489 012260 L8
2351 011486 012314 L9
2352 0il4E0 01235) L30
2383 CIl462 012407 L3l
2359 Ollsed Dl L32 _

2358 s THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY
3357 - : THE ENTRIES ARE PACKED 2X,Y COCRDINATES 10 A WORD
3cg o *THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER

2333 : COORDINATE. -

2380

23] 01466 033 Ll:  .BYTE 33

2362 011467 Dib 062 t2:  .BYIE 1,62

£33 0ii471 026 03 084 L3:  .BYTE 26.32,64

2364 0Il474 02l OIS  0Se L4:  .BYTE 21,15.56,62

2365 011477 082

23E 011500 005 020 042 LS .BYTE 05,20,43,57,71

2367 011503 057 Q71

£3t3 Q011808 024 OO0 032 Le:  .BYTE 24,00,32,47,85,5l

5269 011810 Q497 Q&S 031 N

2270 011813 002 Q018 020 L7:  .BYTE 02,15,20,43,4%,61.65

2371 Q11816 Q43 046 0Bl »

2372 011321  0e5

373 011822 008 Q12 024 Le:  .BYTE 0S5,12,24,37,41,36.70,83

2374 011826 037  O41  0Sg :

11830 070 363
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B-C GAMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PAGE 48
vT01 INTENSITY POINTERS & DATA

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

.BYTE 0C,13,16,31,43,55,57,61,74,35
.BYTE 12,15,27,33,41,45,62,57,74,C0,76
.BYTE 0C,03,16,21.24,37,42,45,57,€61,64,76

.BYTE 07,12,15,20,3M4, 36, 42,50,54,56,71,73,75
.BYTE C1,06,07,13,20,26,32,34,46,40,52,60,85.7
.8YTt 03,06,27,11,25,30,33,45,47,5C,54,52,71,74,566

.BVTE 0&,10,83,25,27.30.32,44;46,55,53,64.?1.?7.02,04

.BYTE 02,04,0€,10,22.25,27,30,33 -
.8YTE 45,47,5C,52,85,71,73,77
.BYTE 02, 14,08,10,22,25,27,30.33
'.avig‘?s.47.sc.sa.54.ss.71,73.7

BYTE O%04,06,18,22, 25,27, 30,34, 41,43, 9,50, 57

~

.BYTE £3,85,71,74,77
.8vTE 01,03,08.07,12,30,23,84,25,42,27,34, 38, 5!
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1
0!
912
2450 01e0sl
1 012083
12056
12061
4 012063
e4S5 012066
2456 01207
2457 012074
g4s8 012077
2459 (012101
e460 01210
g4el (012107
g4ee Qlz2ii2
463 0Ql2lls
2464 0iz2le0
2465 0lgles
2466 (0Olz2let
2457 012130
2468 012133
2469 012136
2470 Q012141
2471 012142
2472 (12145
2473 (12180
474 012153
2475 81215&
2476 012160
2477 012183
2478 012166
2479 012171
480 812173
481 012176
e482 012201
2483 012204
2484 012207
g48s Qlg2!il
c426 0lz214
012217

-~

é

Ei

vl

FoSBIRRIREES

CaMARG
-0 - L

%

>
£fu

2
5D

-
2

-4.o

b

La2z2:

Le3:

L24:

Les:

L2b:

E

.BYTE S5,57
.8YTE 01,03,08,07,10,40, 16,21,22,25,42,27,34,45

.8YTE 01,03,05,07, 10,40,

.8YTE 00C,C2,08,11,13

04

732) 21-5EP-TB -15:32 PRGE 49

.70,53,66,7¢2 -

’

.BYTE S1,55,57,80,64,656,72

6,21,23,285,42,27,34,.4

.BYTt S1,53,55,57,60,84,86,72

.16,22,34,27,31,25,40,42,47

.BYTE S!,54,56,60,63,.65,71,74,76

.8vTE 00,08,07,12,14,18,21,23,25,27,32,34,30,43

.BYTE 46,50,52,58, 63.65 87,71, 74,76

.8YTE 53.05.07.1ﬁ.12.14.15.21,23.2?.32.34.3&,41

.BYTE 45,47,50,82,54,63,85,67,70,72.76

.BYTE 03,08,07,18, 12, 1&,21,23, 235,30, 32, 34, 38, 4!

.BYTE 45,47,52,54,56,61.83,87,70,72,74,7
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MAINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYl: 27(732) 21-SEP-76 15:32 PAGE 50 -
vTO1 INTENSITY PUINTERS & baTA

DINCB.PLL

2488
2489
c430

12260

gre
001
012

078
00 ¢
016
025

- 032

047
0S4

085

074

La7:

-

L28:

L23:

L30:

L3l

L32:

.BYTE 01,03,07, 12, 14, 18,21,23,25,27,30,32,34, 36

.BYTE 41,45,47,50,52,54,61,63,85,67,70, 74,76

.8Y7t 03,08,07,10,12,14,16,21,23,27,30,32,34,36 o
.BYTE 43.45.47.50,52,54,55.51,53.55.57.70,;5.7&

.BYTE 01,03,05,07.10C, 12, 1&,14,21,23,27,30, 32,34, 36,43

.BYTE 45,47,83,52,54,56,61,83,67,70,72,74,76

.8YTE 01,03,05,07,10,12,14,18,21,23,25.27,30, 32, 36,41

.BYTE 43,45,47,50,54,56,61,63,85,67,70,72,74,78

.BYTt 01,909,08,07,10,12, 14, 16,21,23,25,27,.30, 32, 36, 4{

.BYTE 43,45,47,80,52,54,56,81,63,65,67,70,72,74,7¢8

.BYTE 01.03.05.0?,10;12.14,15,21.23,25,27.30.32.34.36

]




MO4

ll-DZNCB-? SAMMA 1* EXERCISER MACY1l 27(732) 21-SEP-7& 15:32 PAGE Sl
l VTOl INTENSITY POINTERS & DATA
012454 oM 0lb 021
012457 023 gas 027
012 030 032 034 )
1%“65 836 . ‘ .
12466 41 043 - Q45 . .BYTE 41,43,45,47,50,52,54,5¢,61,63,65,67,70,72,74,7¢
012471 047 0s0 0s2
012474 0S4 056 06l '
012477 063 065 067
012502 g7C o7e 074
J1250S 078 i

LEVEN

B -
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MAINDEC-11-DZNCB-C_GAMMA 11 EXERCISER MACY1l 27(732)
DISPLAY MESSAGES

DINCB.PL1

2555
2556

b s o s

AR

n
()

i

G ED
0000000000 0000D
EEER

”.—hp’g.—l-“hh

h

2572 012552
2573 012560
2574  01256]
2575 (12566
2576 012574
2577 012602
2578 Q12604
2579 012612
2580 012617
2581 (12624
2582 019632

01

01

01

0!

RER
ROnES

012604
gize1?
000000
012636
000000
012645
000000 -
00S01S Q47514
02012 Q44liey
O44le3 046117
200
015 12
051105 052040
051505 047510
100040 ;
00S01S 020132
047125 036524
040 (0O40S1S

g
040 02es02
046515 100101

Q42527
Qyoeop
020104

NO4Y.
21-SEP-76 15:32 PAGE 52

DISPLAY MESSAGES

; THIS ISTTSE EESSQGE FOR THE BOTTOM OF THE SCOPE

LSBTTL
MESS!: H§ 01
MESS2: Jogga
MESS3: §0003
MESSH:  HDOOM
MESSS: WDOOS
MESS6: WDOOH

-0
WDOO1: .ASCII

"t~
WD302: .ASCII

047503 WD0O3: .ASCII

046517
040507

WDOO4: .ARSCII

WD00S: .ASCII
WDCO6: .RSCII

. EVEN
END=2C0

L

«15><12>/LOKER THRESHOLD /<END»
€(i5,¢12>/UPPER THRESHOLD /<END> =~
(15><12>7Z COUNT=/<END>

/ MATRIX COUNT=/<END>

/  ZOOM/<END>
/ B-GRMMA/<END>

:MSG TERMINATCR FOR DISPLAY CHARS
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L1-DINCS-C_ GAMMA 11 ENERQIS
! vi01 S4aRACTER TABLE
.SBTTL VIOl CHARACTER TABLE
s THIS 15 THE TRBLE OF CODED LETTERS AVAILABLE FOR THME
svTO1 S20PE,

012686 0708 TASLE: 7706l Y-
013880 C380€! 3506
§i3eed JRSIiT 8117 .8
Sideey Ba3T1is 3tils
Ji2ese OoC20%: g20se e
:125?5 83404] 34047
012872 O8S: U0 4S:17 0
013679 337132 37132
013s7s 302077 22077 iE
2700 Q504 “5047
012702 502041 o p2dup iF
012708 OFeCy? vE04?
013706 0730 ~30se :6
012710 838041 . 38391 ,
Clgvia (%306l 43061 i
012714 043077 43077
012718 Q10218 10218 .1
012725 034208 33204
012722 020458 : 209496 :J
315798 4«13 Suy13
013726 01248 12461 <K
212730 (082897 §2447
212732 0023577 ne0r? L
812734 (003041 83041
013736 0S30e! §30% ! oM
:xa7ug 033565 §35E5
313742 De346l 83961 oN
13744 Q431ES 43165
wem :V
Cid7ye (43056 4305E .
g12780 335:51 350¢]
8ie752 D3604! £041 :F
A13754 037081 37081
01275 OEzuck 22366 3
012760 H3S06: 3S0E]
Sigres Bisdel 12961 :R
512764 [370¢: 35057 &
C1278e 091017 3101 '3
512770 O70iiy 70114
012772 010304 10204 )T
012774 Oy 76204
3127 43056 4205¢ 1
R R =
313004 043061 43081
0130 3cE] 53561 id
01301 30eS 43065

12012 Qesoe! 28061 i

13014 042808 52604 4
.155;8 10204 10204 )
813020 04308 43082
013022 Qo<C7 04077 :2
S13029 D7eane Pe404
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DINCE. 11 vior CHARACTER TASLE
2645 013026 Q02057 02057 1
346 013030 Q3ed4l 35041
gg:r 21303 C10409 10300
o1 A g
3653 CI13040 O3EMIC 36410
2651 013042 0017 31740 T
258 W Qooor 30037
i 34 200zt £32%80 ;
2538 20004 60004
3555 013052 QC0000 - 00000 : SPACE
2656 013059 2 00000
3257 0130% DI 10004 '
3638 013060 010204 10204
2633 01302 0000g '
3623 [13064 0p¥S1Z 24812
3861 013066 076512 75813 5
E 025783 28752
3253 035217 3821 3
€4 11708 11735
25es §470 38473 ;
ZEeE ES44 32544

RS NREH
b= (M)~
B0ZoZREZREGE

ORI g o O

81232 1

73 823424 234 ;
74 Q104! 104
s 313054 130 :?
78 0350 350 »
7. 8102 108 i
o8 910237 1823

£33 418 ol =

z28! 23 3
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MRINDEC-11-DONCB-C GAMMA 11 ENERCISER MACYL! 27.732) 21-SEP-T& 15:32 PAGE 529
ONCB.PLL CROSS REFERENCE TRBLE -- USER SYMBOLS

SOUMMY Q07105 1883 16 ITS2s
RRADR 001174 SIT 1388 ‘
388UF Q01344 8528 1507 1512
SReHAN 321350 £89s 1283« 1233 1295+ 1508
ARCONV  0B602% 1390 1833 13% IS¢
ARSSR  COlsse ESls 1363 1387  1393* is0ex 1509+ ISIO
as¢Iz 006738 1713 -
VLF- cht Lg 1- ES. 1: 35
ASCRES 007072 1734 1fEls
RSS2SR . 00e73e 1832 i713s
AWRIT 30870 111§ 1122 183!a
REX 03133 6308 1i13x 1583+ 1853  1ET3  1&7Es
2asy_ 021330 £81w 1% 1533« 1€S3
SELLEN CC1354 3l 1253x 1254
170 = 000001 S3is
BIT00 = 500001 43is 501
81701 = 0020%E 440s 530
51702 = J00004 4838 433
51703 = 06QC1Q 438s 498
BIT04 = 000G3C 4378 497
EBIT35 = 080040 4328 438
81706 = OCC10G 4358 495
1707 = 005209 4848 499
8708 = 390400 483y 493
21709 = 501090 4828 432
ST = D0DO3 siCs 1438
EITIC = 25300 818
8ITil = 304000 4338
31112 = 817999 4738
SIT13 = 030000 478
SI713 = 040003 778
SI7is = 100080 478
SITe = DODONN 4338
£i13 = GZOoIC 438
EIT3 = 0DGCAT 4378
8175 = 000043 4388 5!
8I7E = 030I00 43Sy
8I77 = 0pcate 5338
SITe = COO4EC 433s  e73 2l
8IS = 051230 438
SCaNk  CCEEZS 18538 18%
£C080C 3C030e4 750 793 T -23Cs
5k OCzese 3278
£x1  DO30IE %08
SETVEC= 000014 cCEs
CEmaN  COEGER 1887 1833
SRANL_ OTEMTD €348 1833
CHANGE D02ElE 83 838 g4l 883 gt 3% 300
shARCT 021324 £738 93tk 33%e
2N 03343e 1022 1050 1C%3s
H72 Coe4le ie0l 16108
274 00EN3Q 1553 1gl2s
=72 QCgdez 1800  1glls
CHT gop410 1602 it
477 DoEsE 1603 1eDds
iR = 1234CE 2273
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MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYIl 27.732) 21-8EP-T¢ 15:32 PRGE 89
DINCB.PLL CROSS REFERENCE TRBLE -- USER SYMBOLS
SKVALU 003273 1214 1017w
SLALL = 000100 S21
gLz = 003020 Si0s 1421
9 0Cee” 1656 1671 16838
SoLK_ DOSE: 1886 1g@ds
coMSav  C01316 &'ts 884 1152 1412
SPERL 001334 £e3s 1003+ i3S
R = QCCCIS 4l 2099 21039
¢RLF = 0002 4178 207 218
oCHRR  J06.0¢ 15g¢s 1527  IS8% a
ONT  O0SE4e 38 42 1173 Li80 14348
CISP = 177570 423 S83 712
1386 DoW4s2 11927 1216 1241s
ISBG! (0C4730 1242 12838
I130aT 002622 3238
ISOON (03sQC 1002 iCETs
iSLOP 003234 101ls 1361 1086 109! ii03
ISPLR 001i42 SE3s 7lg =0
ISPRE 000ITH 53ls 720
+SPY  0OSB34 331 33§ 343 352 108% +169 - - 1178 1384 1187 J453s
1Sey1 00Se? 82  9%E 9§71 §7e 1138 I2™ 1§ iz i3y iz 1231 123 zEz
+3i8 1448 1485 1865 i88s ¥
ISPY2 Q05726 284 1320 14758  [47E
IVCNT Q0707 1723 1734+ 17508
IVIDE 007120 i738 17718
ivIUS 30071k 17748 1776
1VL00 007146 178Cs 178%
MATRX (03212 1008s -
SWR_ = (7757 4228 Sée 711 :
TYPE 001254 £S38 e - 1021 1027 1048 1337 1483 288 1e8% 133 <306 L3Bis (374
_ 15931 1583
SMMY! QCb724 lil7¢ 1121% 112S% 1138+  1B93 iT.Ss
JMMye Q0728 1126 1139 16Q9l+. [7lbs
VLJ0F 033392 10318 1081
i 31 0%3':‘* 1:84 158: '
MTvEC= 0C003C Sils
END = 00020C 270 25 2578 S80 2583 2885 2586
ERPSE Q0SS 842 883 918 1162 1431s _ _
cFRVEC= 00000 SC4s 703 710# el 737 N3 1N 138N 1371 L1376+ 1398 1 3%
FREERN 001342 ESes c82# g44+ 1149
GRIN 001320 E778 TH7 % g8+ Qi4s 1S 1181 148
GET a0ez2lz2 1088 1SSEs .
NE = desesx U S0 2266 2267 2288 22269 227 73 /N /! a7
¢CN 00237 1042 104Ss :
G S031sk es0 395s
TSWE = 104404 22718
CRIZ 001274 e&7¢ 980+ 10E3s  10G2#
HT = 000011 4l48 2068 2109 =
INCXY 001332 828 Illix 1BBE  1E7D  1E7S
INTENS 001256 beCs  1352¢# 1373%
INTLUT 001280 EEls 1396
:oTvECs C0CO020 SC3s
<ECX 410 1ie7s
-8¢Al 004306 1184 11%€s
<2v/2 004400 i198 1213
- P D0l134¢ e88s 27+ I 124! 1334+
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MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYLl 27(732) 21-3EP-T6 15:32 PARGE €9
DINCB.PLL CROSS REFERENCE TRBLE =-- USER SYMBOLS .
K30BUF Q0C130H 6-1ls  159Ss 1638
K2INT 00&l22 7Sl 15348 A 7
ABUFF 01306 £7as T84+ T8k 738+ CS!i# 8sz2
LARGEL (0C3ISC 3358 336
LARGES 1003132 358 3858
LDIMGE OO0STSH 833 14838
LEVIRB 011358 1048 23238
LF__ = 0C0Clg 4158 2103 2109
LISEN Q01712 7828 acy 1838 1 .
“oSN 201732 ligg. 787 833 842 B et
Ll 011468 2323 23618
LiJ 011543 2332 23798
o1l 11888 2333 23838
Lis al1S70 2334 2387%
Li3 011804 2335 23918
L1 811821 2336 2396
LiS J11837 2337 c4lle
LB 11858 2338 24058
L17 D11E7E 2333 24128
L8 811717 2340 24188
Lis 11741 3341 24248
-F Q11487 2324 23628
L20 ol1784 2342 24318
L2l 812010 2343 2438
w22 Ji2C3S 2344 EORE-
Lgs3 212083 2348 24548
L24 glglle - 2346 24628
LS 012142 2347 24718
Lz 812173 345 24808
LE7 012225 es43 =48Ss
o€ 0le280 2350 c439s
L29 gi23l4 2351 2S09s
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