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RESTRACT
THIS IS A SELF CONTAINED PROGRAM DESIGNED TQO CONVERT DATA FROM
THE GAMMA CAMERR VIR THE NCil INTERFACE AND DISPLAY IT ON A VIOl
OR v3v0l DISPLAY. _IT _CAN n?; ESE? FOR__CAMERA/INTERFACE _AND
JOYSTICK TUP__OR FOR PRACTIC N IMARGE MANIPULATION. IT IS
MEANT RS A EXERCISER RATHER THAN A DIAGNOSTIC. TOTAL PROGRAM
CONTROL IS RCCOMPLISHED THRU THE CONSOLE KEYBOARD.
REQUIREMENTS
EGUIPMENT

1. PDP-11 COMPUTER |
e. 170 TERMINAL (1.E., ASR33 TT)
3. NCi1 INTERFACE -
§. GAMMA CAMERA (OR SUBSTITUTE)

S. V701 OR VSOl DISPLAY

EQUIPMENT /DCI_MENTRTION - OPTIONAL

s. h306 JOYSTICK

2. ARLL IF SELECTEO FOR _JOYSTICK MODE

3. NClil-R CAMERA FRONT-END INSTRUCTION MANUARL
4. DRAKING SET NCl1-R-0

PRELIMINARY PROGRAMS

1. MAINDEC-11-DZNCA SHOULD MAVE PREVIOUSLY BEEN RUN

STORAGE
THIS PROGRAM USES ALL OF LOKER 12K QF MEMORY.

LORDING PROCEDURE

NORMAL PROCEDURE FCR LOADING A BINARY PROGRAM INTQ MEMCRY SHOULD
8E FOLLOKED.
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4.0 STARTING PROCEDURE

RIS O BB SR R PR dal Jolol BN I B BN TR B A DI 5 S
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LORDING RDORESS 200 AND STRRTING WILL INITIALIZE THE SYSTEM AND
AWAIT A KEYBCARD COMMAND

OPERRTOR OFTIONS

OPERATOR KEYBORRD OPTIONS

TYPE "N"- COLLECT NEW DATA FROM SRHERQ - QEEQRS CORE MATRIX FIRST

TP “C®- COLL CT DATA FROH CAMERA - STARTS NCil, PREVICUS CORE
TRIX DATA NOT CLEARED

TYPE "5~ STOP NC11 DRTA COLLECTION ALSO TERMINATES FREE RUN

00N - - SETNCIL TO GATN
TVPE “Re- 5 SET Nci] 10 GAIN 2 (DEFALLT COND)
Rg - ST vIol orch LAY (DEFAULT COND USING 1ST BIT MAP)
TVPE “He- SELECT Vevdl stanv USE 2D BIT HRP
TUPE 1E"- ERASE THE SELECTED DISPLAY
TYPE “f"- DISBLAY TSOTOPE A (DEFAULI COND)
TYPE “B"- DISPLAY I30TOPE B (B GAMPA)
TYPE -5~ DISPLAY DATA - DISPLAY SELECTED 1SOTOPE
TYPE "L"- GET LOMER THRESHOLD FROM KEYBORRD (DEFRULT=0) -~ ALl
RIX VRLUES HAN TYPED VALUE ARE NOT DISPLAYED
TYPE *U"~ GET UPPER THRESHOLD FRON KEVBORRD  (DEFAULT=177377) -
AL g%gxx VALLES GREATER THAN TYPED VALLE ARE NOT

1)

YWE P FREE RUN_ MODE cOoL ECT AND DISPLAY NEW DATA
CON }NUO sLY - TY " 9 ;RHINQTE THIS MOQE

TYPE “G"~- INITIALIZE EVERYTHING - STAR

TYPg “J%- Jg;ﬁ}lg#ECRhégﬂﬂTION USING AR11 - USE "CNTRL C* TC

TYPE "K"= JOYSTICK CALIBRATION USING NC11 - USE "“CNTRL C* TO
T‘RHINATE MODE - USE “CNTRL G* TO TURN OFF-ON BELL

CONVERT INDICATION®

YR “T%- D‘SPLRY INTENSITY TEST PRTTERN ON SELECTED DISPLAY -

THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY

TYPE “CNTRL & C" - ABORT WHATEVER - BACK TQ KEYBOARD MONITOR

N
TYPE “CNTRL & G" - TURN OFF/ON PRINTER BELL UPON R NO CONVERT -
NCL1 JOYSTICK CAL ONLY

OPERATOR SWITCH REGISTER QPTION(S)
NONE
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6.0 RECOMMENDED OPERATOR ACTION

6.1 CAMERA/RDC SETLP
1.

7.

ACE RADIOACTIVE F N FRONT OF RA DETECTOR
gﬁ u§§ A WERK RA Iohg??v? :gms: ASOUT 3 rsﬁ%on ) Eggcgoh
WITH THE COLLIMATOR REMOVED.

COLLECT DATA (C) AND DISPLAY (D)

RQ%UST THE X AND Y GRIN CONTRO&? ON THE NADCiI UNTIL A ROUND
CIRCLE® IS SEEN ANC CENTERED WITHIN THE BOX ON SCREEN.

%ugﬂgg;ﬁ THE CIRCLE®* SIZE UNTIL THE EDGES JUST BEGIN TC TCOUCH

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

IF THE MATRIX COUNT EQUALS 85,536, THE Z COUNT EQUALS O AND
THE DISPLAY IS BLANK, THEN TURN'OFF THE *TEST CLOCK® SWITCH
gg ngﬁ:ggncx OF THE INTERFACE AND THE SITUATION WILL BF

IF THE_ MARTRIX AND Z COUNTS EQUAL O THEN NO DATAR WAS
COLLECTED, THEREFORE, NO DISPLAY.

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

.2 JOYSTICK SETUP

B.2.1 H306/ARL!

q.

SELECT AR11 JOYSTICK CONFIGRATION BY TYPING "J®.

ADJUST THE X & Y POTS ON THE H306 JOYSTICK SO THAT THE DQOT
(VT01) OR CROSS HAIRS (VSVOl) PROVIDE UNIFORM RCCESS WITHIN
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF
¥SE ngYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN

CHECK THRT WHEN THE JOYSTICK INTERRUPT ERR IS DEPRESSED THE
DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK.

A “CNTRL C" WILL RETURN USER BACK TO THE KEYBORRD MONITOR.
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6.2.2 H306/NC
1. SELEC

2. REPER
ADC'S

CHECK

B

3.
Y.
*# NOTE:

oo

7.0

NO CONVERT FLARG WILL SET.
géEE}NG THE BELL ON THE PRINTER (A "CNTRL G’ WILL TURN OFF/0ON THE

GOl
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1
T NC11 JOYSTICK CONFIGURATION BY TYPING "K".

T STEP 2 IN 6.2.1. THE X 8 Y GRIN CONTROLS ON THE NARDCL
MAY REQUIRE RDJUSTMENT TO REQLIZE THIS STEP%.

STEP 3 IN 6.2.1.

R "CNTRL C* WILL RETURN USER BACK TO THE KEYBOARD MONITOR.

IF THE INPUT TO THE ADC’S IS OUT OF RANGE THEN THE NCL1
THIS FLAG SETTING IS INDICATED B8Y

MISCELLANEOUS

\’

4 |

o e GO G Y BRG

rorururruMarumurUroruio

NC1l

nrururn
[eelen]anlis]
Wh—0

vSvOl

V10l

ARL!

NOTE:

7.2

TIME_IN
ABOUT 1

+MODIFY LOCATION "VTVADR™ IF BASE BUS ADDRESS

SECOND.

DEVICE BUS ADDRESS MODIFICATIONS

HOD%FY LOCATION "NCADR* IF BASE BUS ADDRESS IS NOT
164000 '

(CHARACTER

GENERATOR) IS NOT 172600 '
MODIFY LOCATION “VTMADR™ IF BASE BUS ADDRESS (BIT MAP)

IS NOT 172620
MODIFY LOCATION “VTRDR™ IF BASE BUS ADDRESS IS NOT
176756

}?HODIFY LOCATION “ARADR™ IF BASE BUS ADDRESS IS NOT
170400

A RESTART IS REQUIRED AFTER ANY OF THE RBOVE RDDRESS
MODIFICATIONS.

FREE RUN MODE (TYPE "F*)
MODIFICATION OF LOCATION "TIME™ WILL ALTER

THE ORTA COLLECTION

THE FREE RUN MODE. THE DEFAULT VALUE OF 10(8) PROVIDES
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7.3

7.4

8.0

8.1

PAGE 7

ERROR REPORTING
1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH *?°

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

EXECUTION TIME

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

PROGRAM DESCRIPTION

DATA COLLECTION & DISPLAY

THE USER MRY COLLECT DATA FROM THE GAMMAR CAMERA SYSTEM VIR THE
NC11 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 S.1. WHEN THE DATR COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X & Y DATA FROM THE _GAMMA
CAMERA (LOOKING_ A RADIOACTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIR THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF
THE CAMERA. THE NC11 PREFORMS AN NPR INCREMENT TO MEMORY TO THIS
UNIQUE ADDRESS. THE PROGRAM SELECTS THE RDDRESS MATRIX &4XB4X16
(RESOLUTION 2) OFFSET TO ADDRESS 20003(8) FOR__THE 'R’ ISOTOPE

AND FOR THE ’'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE
ATTACHMENT) 'INFORMATION VIA B GAMMA LOGIC IS STORED STARTING AT
ADDRESS 40000 (8). THE INTENSITY EACH CELL (MEMORY LOCATION)
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE UPPER AND LOWER
THRESHOLDS AND SCALED TO AN_INTENSITY LEVEL (32 FOR VTOl AND_l&
FOR VSVOl). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPEARS BRIGHTEST ON THE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING
PARAMETERS ARE DISPLHYED

LOWER THRESHOLD- g%&PLxe%gES GREATER THAN THIS VALUE ARE

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED

Z COUNT- . 32 _BIT COUNTER OF A/D START PULSES

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF ERCH CELL IN
: THE 64X64 MATRIX

Z00M- DISPLAYED IF GAIN WAS SELECTED

8-GAMMA- DISPLAYED IF 'B" ISOTOPE SELECTED
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8.2 JOYSTICK MODES

8.2.1 H306/AR!!

PAGE 8

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

RBIL 1Y ?F Hs E WHEN QSNNECTEg T0 THE_AR1! TO ?éSP AY A _X RNB
ICATION ON SELECTED DISPLAY THI ATION SHOUL
QGREE WITH TH PROCEDURE DEFINED IN SECTION & 2 1. THE ARl A/D

CHANNELS HAVE THE FOLLOMWI

NG _RELATIONSHIP: CHAN 0 = Y DATA, CHAN

éo' X DATA AND CHAN @ IS THE INTERRUPT BAR INDICATOR (0O=DEPRESSED

ND.).

8.2.2 H306/NC11

SELECTING THE NC11 CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK
MODE_PROVIDED BY THE NC11. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC11 PERFORMS LIKE R 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: KHEN 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 RS THE DISPLAY INDICATOR.

3.0 LISTING

.TITLE HRINDEC-II-DZNCB-C GAMMA 11 EXERCISER
; #*COPYRIGHT (C) 1976

s #DIGITAL EQUIPMENT CORP.

*MRYNRRD MASS. 01754

*PROGRQH BY R.MOORE
*THIS PROGRAM WAS ASSEMBLED USING THE PDg-gl MRINDEC SYSMAC

:PQ“KRGE (MAINDEC-11-0D2QARC-CO),MAR 21,

000001 tTn-x
160000 $SWR=160000 -HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
SBTTL BASIC DEFENITIONS
;¥INITIAL ADDRESS OF THE STACK POINTER ## 1100 xex
001100 §TACK=" 1100
EQUIV EMT, ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV IOT,SCOPE ,,ansrc DEFINITION OF SCOPE CALL
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413
414

u1§
41
4]

419

BRSIC DEFINITIONS

00
C0C340

100000
040000

000001

H;HISCELLHNEOUS DEFINITIONS

21-SEP-76 15:32 PARGE 9

ODE FOR HORIZONTAL TRB

,,co FOR CARRIAGE. RETLR

:1CODE FOR CARRIAGE RETURN-LINE FEED
: :PROCESSOR STATUS WORD

;3STACK LIMIT REGISTER

; s PROGRAM_INTERRUPT REQUEST REGISTER
; s HARDWARE SWITCH REGISTER

; ; HARDWARE DISPLAY REGISTER

*GENERHL PURPOSE REhISTER DEF INITIONS

il
tR:  IE
CRLF= 200
PS= 177776
§0UIV P PSW
STKLMT= 177774
PIRQ= 177772
DSWR= 177570
DDISP= 177570
Es
R2= -é
R3=
R4=
RS= AS
Rb= Z&
R7=
LEQUIV RB <P
LEQUIV R? PC

; GENERAL REGISTER
,.GENERRL REGISTER
,,GENERRL REGISTER

; GENERAL REGISTER

: sGENERAL REGISTER
,,GENERRL REGISTER

; GENERAL REGISTER

: sGENERAL REGISTER
,,STRCK POINTER

PROGRAM COUNTER

l_l!

; ¥PRIORITY LEVEL DEFINITIONS

fRO= O : :PRIORITY LEVEL O
PRI= 40 : :PRIORITY LEVEL
PRE= 100 : tPRIORITY LEVEL 2
PR3= 140 : tPRIORITY LEVEL 3
PRY= 200 : tPRIORITY LEVEL Y
PRS= 240 : :PRIORITY LEVEL 5
PRE= 300 ;;anonxrv LEVEL s
PR7= 340 sPRIORITY LEVEL 7

- ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SWiS=" 10000
SWid= 40000
SWi3= 20000
SWl2= 10000
SWll= 4000
SWl0= 2000
SW0S= 1000
SW08= 400
SW07= 200
SWOb= 100
SW0S= 40
SWO4= 20
SWh3= 10
SWOi2= 4
SWO1= E
SW00=
EQUIV suoe SW9

QUIV SW08.Su8

QUIV SW07.SW?

EQUIV SWOB, SWe

EQUIV SWOS,SWS
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BASIC DEFINIT

000100
000040

000020
880010

0004
0000C2
000001

000004

000240

000020
000100
020000

tr

XERCISER MACY1l 27(732)

ONS

-EQUIV SWO4, SWY
.EQUIV SKO3,SW3
.EQUIV SWO2, SWe

GtV 34gh; 3

DO —Tut) LU

nuunnnurnn
.
o
o

A4

80000000-'—0—0—'-»—

)

mmmmmimm

m
o
s
—t
-

MHHHHHH.—‘.—.HHHHHHH

OO A4
CCCCCCCOoO0O

4 04 04 4 40— () 0— N,
T TN

0000 0 0 00 00 M MmO N L
el L L L L L TR T )
L o [ Pyl pi iyl piir

00000 000
S RO ENe 95D
o — — ——
O NW LU0 ~IDWD

- W W@ W W e @ W e e

- mm

- ¥BASIC "CP
ERRVEC= Y4

10
TBITVEC'IH
RTVEC= 1%
BPTVEC-
IOTVEC= BU

TRRPVEC 34
TKVEC= &0
TPVEC= B4
PIRQVEC=240

21-SEP-76 15:32 PRGE 10

i XDATA BIB DEEINITIONS (BITOO TO BITIS)

RAP VECTOR RDDRESSES

+:TIME OUT AND OTHER ERRORS

,,5$§ES¥ED AND ILLEGAL INSTRUCTIONS
: TRACE TRAP

! {BREAKPOINT TRAP (BPT)

{3 INPUT/QUTPUT TRAP (10T) #4SCOPEx

: :POWER FAIL

; 1EMULATOR TRAP (EMT) ¥#ERROR¥
t"TRAP” TRAP

::TTY KEYBOARD VECTOR

- 43 TTY PRINTER VECTOR
: ,,PROGRRH INTERRUPT REQUEST VECTOR

; SOME COMMON PROGRAM VALUES AND EQUATES

(LZ=20
CLALL

LL=100
MATRIX=20000

.SBTTL TRAP CATCHER

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




DZNCB.P11 TRAP CATCHER
g o
SRR R
S34 00020C 000137 0013%6

LOL
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TCH ILLEGAL TRAPS INTERRUPTS
*LOCRTION 0 CONTRINS O TO CATCH IMPROPERLY LOADED VECTORS

g“aPREG .N Rg 8 gg%%?%ﬁgsg ga?PLQY REGISTER

TCH REGISTER
.SBTTL STRRTING RDDRESS(ES)
JHP JH#START ;;JUMP TO STARTING ADDRESS OF PROGRAM

&ugng?:?o" CCICLEGAL ;T: - 776 CONTAIN A °. +2,HALT"
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P11

C
ggg .SBTTL COUMMON TAGS
837 i**il**!******!!*i*l*i**!ii***i***i*!i*!!**i***l***i*!****ii***
ggg iTHIS TRB%E CONTRINS VARIOUS COMMON STORAGE LOCATIONS

:$USED IN PROGRAM
S40
sS4l 001100 .=1100
S42 001100 $CMTAG: ; sSTART OF COHHON TRGS
S43 001100 $PASS: .WORD O ,,CONTRINS PASS _C
S44 001102 000 $TSTNM: .BYTE O ; CONTRINS THE TEST NUHBER
S45 001103 $ERFLG: .BYTE O ,,CONTRINS ERROR FLAG
S 001104 8000 $ICNT: .WORD O ; CONTAINS SUBTEST ITERATION COUNT
S47 001106 00C000 $LPADR: .WORD O : :CONTAINS SCOPE LOOP ADDRESS
S48 001110 0000CO SLPERR: .WORD O ,,CONTQINS SCOPE RETURN FOR _ERRORS
S48 00lilz2 000 $ERTTL: .W 0 ; sCONTARINS TOTAL ERRORS DETECTED
sSC 001114 $ITEMB: .BYTE O ; sCONTAINS ITEM CONTROL BYTE
s51 001115 1 $ERMAX: .BYTE | ,,CONTRINS MAX. ERRORS PER TEST
s52 001116 (000000 $ERRPC: .WORD O :CONTRINS PC OF LAST ERROR INSTRUCTION
S53 001120 000000 $GDADR: .WORD O : ;CONTRINS ADDRESS OF 'GOOD® DAT
sS4 881122 800 00 $8DADR: .WOR 8 ,,CONTRINS ADDRESS OF *BRD’ DQTR
555 1124 000000 $GDDAT: .1IOR ; ;CONTARINS *GOOD’ DR A
556 001126 (000CCC $BDDAT: .WORD O ; sCONTAINS "BRD’ DAT
$57 001130 000000 -WORD O ; s RESERVED--NOT TC BE USED
$58 Q01132 (0000CO .WORD- O
s59 001134 000 $AUTOB: .BYTE O ;AUTOMATIC MODE INDICATOR
Se0 001135 000 §INTAG: .BYTE O ,,INTERRUPT MODE INDICATOR
sbi 001136 000000 WORD O
sbe 001140 177570 SWR .WORD  DSKR ; ADDRESS OF SWITCH REGISTER
Se3 001142 177570 DISPLRY .WORD DDISP ,,RDDRESS OF DISPLRY REGISTER
Se4 001144 177560 $TK 177560 ;3 JTY KBD STATUS
SeS (01146 177562 STKB 177562 ;3 JTY KBD BUFFER
Sbt 001150 177564 $TPS: 177564 33117 PRINT'R STATUS REG. ADDRESS
S67 001152 177556 $TPB: 177566 ;3 11Y_PRINTER BUFFER REG. ADDRESS
568 0011SH 000 $NULL: .BYTE O ; ; CONTRINS NULL CHARACTER FOR FILLS
569 001155 002 SFILLS: .BYTE @2 ; sCONTRINS 8 OF FILLER CHARACTERS REQUIRED
s70 00115 gl2 $FILLC: .BYTE 12 ,,INSERT FILL CHARS. AFTER A "LINE F
s71 Q0115 000 $TPFLG: .BYTE O ; " TERMINAL AVAILABLE"™ FLAG (BIT<0?"D YES)
S72 001160 877 $QUES: .ASCII /?%/ $ QUESTION MARK
573 00116l 015 $CRLF: .ASCII <1 ,,CRRRIRGE RETURN
74 00l1lt2 00CCl12 SLF ASCIZ «l1e&» ;LINE FEED

g7¢ : *******************************i********************i*******‘ii
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.SBTTL ERROR POINTER TABLE

lTHIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THRT CAN OCCUR.
%NFORHRTION I? OBTAINED BY USING THE INDEX NUMBER_FOUND IN
*LOCR ION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TﬂBLE IS PERTINENT.

NOT F SITEMB IS O T Y PERTINENT DATA RPC).
Ng Eé ACH ITEM { ?HEﬂgﬂgﬁk CONTRINS 4 OINTégS EXPLAINED AS FOLLOWS:
¥ EH ;;POINTS TO THE ERROR MESSAGE
; ,,POINTS TO THE DATA HEADER
¥ 0T ; POINTS TO THE DATA
1 * OF : sPOINTS TO THE DATA FORMAT

$ERRTB:
; THIS PROGRAM DOES NOT USE THE ABOVE ERROR TRBLE

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

NCADR: 164000
;VSVO1 BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE

VTVRDR: 172600
;VSVO1l BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE

VTMADR: 172620 _
;VTO1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE

VTRDR: 1786756
;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MRDE HERE

GRADR: 170400

— ———— o —— ——
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- - a A

813 sNC1l REGISTER ADDRESS POINTERS
§s1 001176 164000 NCOSR: 164000 : COMMAND /STATUS
saé Rk 1R NCOFE:  1640C3 IOFFSET
I R lsecl NCAREG: 164004 ;n?cnzés
giged  154CC NCZMI: 15400 Ml 2 COUNT
s 30if0e 18<310 NeoLO: 13401 sL0 2 COUNT
£it gg:agg 164012 NCIREG: 134012 ;
gg-s oolzZl 186018 NCSFUN: 134014 +SPECIAL FUNCTIONS
;59 :VSVOl REGISTER ADDRESS POINTERS (CMARACTER GENERATOR)
631 0OCl21¢ 172600 VIVCRG: 172800 - CHAR /STATUS
b D0i1le 1-2608 VIVCHP: 178602 :CROSS WAIR PO
§§§ 001225 173edW VIVECS: (73604 I EHAR POS -
ggz :VSVO! REGISTER ACDRESS POINTERS (81T MaP)
3’ 001222 172620 VIVOSR: 172620 < COMMAND /STATL
§§= ,31524 173E32 VIVMRP: 173853 | MEP aggss .
£33 ik Ietd VTN 17gge EDEL WD
¥ Uil 4/ESE VivPFXi: L/ EBEE sPIXEL !
£l sRisEr 1o VIVING: 17Ee5e AERS T Lok e
| 2:3 :vT01 REGISTER ADDRESS POINTERS
| B8 00123 ITETSE VICSR: 178756 : COMMAND /STATUS
g% coizsk 17ETES VIiERS: 178780 :X DAC
?:'a U:.- o o E' 62 "i {“'\-: 1'.5-52 :Y DF’C
s =% i
§gg :AR]! REGISTER ADDRESS POINTERS
e
6€1 DOI242 170M00 ARCSR: 17040 : COMMAND /STATUS & CHANNEL
B2 ERIELD ISR oS T D BUFFER | o o CHANE
-

B T ——

l
i
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DaNCE. P ERROR EOINTER TAB
ggg :conncn PROGRAM TRGS AND STORAGE LOCATIONS
& 1 TEMPQ: :COMMON UTILITY LOC
;_? 91533 5538 TEMP]: 8 : COMMON ur§ frv LOC
£53 001252 Q0CO00 TEMP3: O connon UTILITY i
553 ngasw cg DTYPE: 0 :0=vSv0l D sanv -vrcx DISPLAY
33 1256 20 INTENS: 20 +TOTAL 8 0 INTERSITY LEVEL:. 18 OR 32
861 ggzsgg 3820 INTLUT: © xuxrz ¥nusnsxrv SHADE e
g2 001 - VIVSAV: E400 VeVl FULL SCREEN. MONC(BLK/WMT), ENA DISPLAY
£e3 001284 000000 MRXADR: :CURRENT CORE RDRS OF CELL ==ING DIS F'EYE.
gs5 001266 (000000 MAPADR: 0 :CURRENT ADRS OF arr nqp LD
(33 ggxsrc 300003 BINCNT: 3 :CURRENT P xskﬂg
ge8 301372 DO0000 PIXASM: 3 4 PIYELS LE HERE ssrosz 8IT MAP LD
867 30137M onocgg uon%¢= 8 counrg g4 DISPLAYED POSIT%CNS EACH ROW (VT3L)
es8 20127 0000 VERT: OWS FOR vTOl1 DISPLAY
€83 <a§3og 000Ca0 ¥§e§: g X POS ron 5;01 o§§§t2;
271 591385 338588 KBOBUF: 3 .vowggxugnnsc?f gunn runr nssc: CONVERSION FOR vTJL D13F
§72 (21206 000000 KBUFF: O :CONTRINS KEYBOARD CHAR TYPED
£73 001310 Enoooo TTYOUT: O :0UTPUT CHAR TO PRINTER
€75 001312 C00C00 ™HLG: 3 LON THRESHOLD VALUE APPLIED TO HQTRIA CELLS,
e7s L1318 657777 THHI: 177777 ‘HIGH THRESHOLD VALUE APPLIED 0 MATRIX CELLS
€78 021316 000000 COMSAV: O snvED nr:x CSR CONTENTS WHEN JISPLAYING
€77 031320 0000 GAIN: O GAIN 2=0, GAIN 1=40
e78 Q31332 01003 T0TS1Z: 40%8 rornL s OF CELLS IN MATRIX (ISTOPE A OR B
€73 0501324 000000 CHARCT: © :COUNTS TOTAL & OF CELLS IN MATRIX (ISCTOPE A 0] 2!
£2C 02132 (000CO0 BASX: O :CONTAINS CURRENT X DAC POSITION (vIO1)
g€l 31330 8ASY: O :CONTARINS CURRENT ¥ DAC POSITION (V131D
eg2 001232 (OCO0E INOXY: 6 ;CONTAINS CHAR SIZE OFFSET (vId1)
883 001334 00 (pERL: © :CONTAINS LARGEST CELL OF MATRIX WITHIN THRESHOLDS
e84 00133 000000 ROWCNT: O :COUNTS B4 CELLS EACH ROW OF CORE MATRIX
£6s 001343 023000 TABLEX: MATRIX :CONTRINS STARTING ADRS OF MATRIX OF SELECTED ISQTOPE
g8E 001342 000000 FREERN: 0. :NON-2ERQ snvs COLLECT NEW DATA 8 DISPLAY IN FREE RUN MO
867 001344 000D 11 10 umu ORDER_COUNT DELAY FOR COLLECTING DRTA-FREE RUN MOD
£82 3013+e 00000 THYPE: 0 =NC11 JOYSTICK SOURCE,-1=RR1I JOYSTICK souavs
€85 001350 0200 : ARCHAN: 20000 conrnxns CURRENT AR1I CHAN & UNIPOLAR 817
£sC 0C1382 000000 MSELCT: O :0 SAYS 1ST BIT MAP, -l SAYS 2N0 °IT ~9p vgvaL)
€3] 00138¢ 00ooot BELLEN: O :0 SAYS RING BELL OF NC CONVERT, -1 sAvs oN°T
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MRIN PROGRAM

MAINDES-1
ggg .S3TTL MAIN PROCRAM

. 834 DO13se START:
23“5 LSBT Thﬂ ; ,,,H“‘-m THE COMMON TAGS

13CLE OMMON TRGS (SCMTAG) AREA

£97 yg% %g 001100 MOV 83CMTAG, RE +:FIRST LOCATION TQ BE CLERRED
§38 001 026 ¢LR (RE)+ : :CLEAR MEMORY LOCATION
£99 001364 022706 001140 CMP 8SWR,RE ;;DONE?
rgo ggxg?g gox;rw ens‘ ? ..LogP BACK IF NO
701 301372 012708 001100 - #STACK,SP ::SETUP THE STACK POINTER
? ..InxranxZE A FEW VECYORS
>03 001376 0212737 011150 000034 MOV $$TRAP acTRnPVEC - TRAP VECTOR FOR TRAP CALLS
704 001404 015737 000390 00003 MOV 8340, JhTRAPVEC+2; LEVEL
705 00isl2 012737 011214 00002 MOV ospuhon aspunvec POHER FAILURE VECTOR
706 001420 012737 000340 00002 nov, ’2 QE
787 +3SIZE FOR MARCHARE  SWITCH REGIATER. IF NOT FOUND OR IT IS
708 ::EQUAL TO n “.1" SETUP FOR A SOFTWARE SWITCH REGISTER.
293 goieze pu3Tde 00000 MOV @BERRVEC,-(SP) ~;;SAVE ERROR VECTOR
710 001432 012737 001466 0OO0OY MOV m%amhmc 135ET UP ERROR VECTOR
71l 001480 31573? 177870 001140 MOV DSk 13SETUP FOR A HARDWARE SWICH REGISTER
712 0ODI446 012737 177870 00ilyz MOV sooxsé oxsanv :AND A HARDWARE DISPLAY REGISTER
713 00lysy Q28777 177777 177488 CMP -1, ISkR ,,mv TO REFERENCE HARDWARE SWR
714 001462 001012 BNE sss ::BRANCH IF NO TIMEOUT TRAP OCCURRED
71g :AND THE HARDWARE SWR IS NOT = -1
71E 001484 000403 B8R BES .,annncn IF NO TIMEOUT
717 00148k Q12716 001474 g4S: MOV 865§, (SP) :iSET UP FOR TRAP RETURN
718 001472 000002 RTI
719 001874 012737 000176 001140 £58: MOV 8SUR : ;POINT TO SOFTWARE SWR
720 001502 012737 000174 001142 MOV aoxspntc DISPLAY
cgl 001510 Olee37 0OCCO4 B6§: MOV (SP)+,JsERRVEC ;;RESTORE ERROR VECTOR
723 DOISI4 104400 013283 TYPE :G0 IDENTIFY PROGRAM
7es 001520 004737 005112 JSR PC,SELCTR :DEFAULT TO vSvQl DISPLAY IF THERE
72¢ 061524 103010 82¢ 38 18R IF DISPLAY VSVOI IS THERE
7e& 00152 Q04737 0OS262 ISR PC,SELCTE :IF NOT GO LOOK FOR VIOl DISPLAY
727 001332 103008 BCC 38 an IF AT LEAST THERE IS A VTOl DISPLAY
7eS D01534 104400 013812 TYPE  ,MSG3 130 TYPE *BUS TIHEOJT ER - vSvO!1 DISPLAY'
729 001580 104400 013453 TYPE  MSGH :G0 TYPE *BUS TIMEQUT ER - vT01 DISPLAY®
730 001544 000000 HALT :NO DISPLAY SEEN AT nsszunsn BUS ADRS'S
731 00iS4e 013700 001184 38: MOV NCADR, RO :GET NC1I BASE ADRS
722 0CiSs2 012701 00Li7% MOV sNCCSR, Rl :GET POINTER ADRS
733 0015%e 010021 NCSET: MOV nc (R1}+ 1SET up NCIl REG ADRS PTRS
734 001ZE0 082700 000002 A0D RO aunP REG ADRS
73 0C1Se4 022701 001214 CMP avacnc &1 :ALL SET UP?
73 001570 00137 BNE NoSET ‘BR_IF NOT
737 00iS72 012737 001806 0OCOOY MOV 818, ERRVEC :SET UP TIMEOQUT ADRS
738 001600 00S777 177372 15T aNCLSR :WILL TRAP TO LOC 4 IF NOT THERE
738 001e04 0O040M BR START! :BR IF THERE
740 00180 0ze2eek 18: CMP (SP)+, (SP)+ ;FIX_STACK SINCE NO RT]
74! 001610 104400 013513 TYPE  ,MSGS G0 TYPE 'BUS TIMEOUT ER - NC11®
742 001614 (000000 _ HALT NC11 NOT sesu AT ASSIGNED BUS ADRS
743 0016le 012737 000006 000004 STARTL: MOY SERRVEC+2, J8ERRVEC RESTORE ERR TRRP LOC TO PT T0 &
744 00it24 00000S RESET *CLR WORLD
745 001626 004737 00SS0 JSR PC,NCSTP :G0 STOP NC1! 8 CLR CORE MATRIX
746 001e32 012777 020000 177240 MV SMATRIX,INCOFF :SET OFFSET(ADRS 200001

747 0Cle40 00S037 001320 CLR GRIN :REGULAR GAIN
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DINCB.P1L INITIALIZE THE COMMON T

148 QOied QuaTaT 020000 G014 Moy SMATRIX, TRBLEX g B
-4 BRIcEE éfgqgg 1w5; 001314 HOU 8139777, THH Eﬁ mssncg

781 001eed 0187 000063 MOV WKBINT, TKVES svaonno INTR RETURN RORS
8BRS er ey e R O R
784 001706 104400 013=u3 TYPE MG ;G0 ASK FOR KEYBOARD COMMAND(S)




FO2

MRINDEC-11-DINCB-C_ GAMMA 11 EXERCISER MRCY1l 27(732) 21-SEP-T6 15:32 PAGE 18

DINCB.P11 INITIALIZE
755
5
781
Tee
763
TeY
785
{ 55
787
768
769
770
771
A
ik
775
778
77¢
778
779
780
781
7 o171 7 1342
7 001716 012706 001100
784 001722 00S037 001306
785 001726 008037 17777¢
786 001732 (013700 001306
787 001738 001775
788 00I740 005037 001306
783 001744 02007 000i0!
79C 001750 103448
791 001752 OM 7%9 177740
792 001756 0200 000033
753 001762 103040
794 001764 006300
735 001766 00S760 001776
786 001772 Q001434
;gg 001774 000170 001776
739
800
801 000 002104
802 002002 002116
803 002004 002120
804 002006 002140
80S 002010 002144
806 002012 002154
€07 002014 2250
208 002016 000000
809 002020 000000 -
i0 002022 00g2eel

THE COMMON

TRGS

:THIS IS A LIST OF KEYBORRD COMMANDS FOR THE NC11/DISPLAY/JOYSTICK
SP%RYHEQ

GET LOWE ?ﬁRE HOLD FROM KEYBORRD & DISPLAY DATA

SGLLECT New DATA FRON CAMERA (CLEAR CORE MATRTC)

COLLECT DATR FROM CAMERA

?T? IRE&EE EVEEYTHING

Z00M - SET GRIN
REGULAR - SET GRIN TO e
DIS;tRY ISOTOP

e 89 S0 A 8
rmo

MIIE<DODDINOUVLOZ

LE ISPLAY
SELECT VSVO1 DISPLAY (DEFAULT USING IST BIT MAP)
SELECT VSVOl DISPLAY AND USE 2ND BIT MAP

FREE RUN MODE - COLLECT & DISPLRY NEW DATR CONTINUALLY

JOYSTICK CALIBRATION USING AR

JOYSTICK CALIBRATION USING NCll

DISPLAY INTENSITY TEST IMAGE ON SELECTED DISPLAY
TRL € ABORT WHATEVER - BACK TO KEYBORRD MONITOR
TRL G TURN ON/OFF BELL (NO CONVERT INDICATION) - IN NCIl

; JOYSTICK CALIBRATION ONLY

THIS CODE WILL DISPATCH PROGRAM TO THE PROPER
ROUTINE VIA THE DISPATCH TRBLE 'RTABLE’

W RS AR SR S O B BB S B BB B e

OO 44Xty
zZ

PISEN: CLR FREERN xnoc ooun FREE RUN MODE IF SET
MOV #STACK, SP :RESET STACK PTR
CLR KBUFF : INSURE NO steonao GARBAGE
: CLR PSW :ALLOW KEYBOARD INTR
LISN: MOV KBUFF ,RO :LOOK FOR CHAR
BEQ LISN unz. FOR ONE
CLR KBUFF
CMP RO, 8101 uns IT A CHAR?
BCS 804800 NOT A GOOD CHAR
BIC 8177740, R0 anznnrs LOWER CASE
CMP RO, #33 RLPHQ CHAR?
BCC aobsoo BR IF
ASL RO MAKE UP uono OFFSET
15T RTRBLE-E(RU) :1S IT A LEGAL COMMAND?
BEQ BO0B00 :BR IF NOT
INP JRTABLE-2(RO)  :G0 DO IT

:KEYBOARD DISPATCH TARBLE

RTABLE: ROUTA ;"A’ DISPLAY ISOTOPE A
ROUTB ; 'B" DISPLARY ISOTOPE 8
ROUTC ; 'C" COLLECT DATAR
ROUTD ;'D’ DISPLAY DATA
ROUTE ;'E’ ERRSE SCOPE
ROUTF ;'F' FREE RUN HODE(COLLECT NEW DRTR 8 DISPLAY CONTINOUSL
EOUTG ::ﬁ: éNITIQLIZE EVERYTHING
0 ;1" BOOBOO _
ROUTJ :'J" GO TO ARIL JOYSTICK CALIBRATION
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DONCE- P11 INITIALIZE HHE  EOMMON TGS |

R e i o ST e s,
L )] | MET I i
815 885833 S?«S ROUTH :'n' &th%svm 8??&3\( AND U Suo BIT MAP
aiq 002032 002402 ROUTN ;)N' GET NEW DATA FROM CAMERA
H Bon A B
Bi7 oogoug gOUTR "S' Eooaoo
s '‘R*
gz i32834 005452 ¢ ROUTS 1'g? s?ggLCOLLEérron
820 00204¢ uuawsu 4l ROUTT 7 DI?PLRY INTENSITY TEST IMAGE ON SELECTED CISPLAY
821 002050 : ROUTU :*U* GET UPPER THRESHOLD FROM KEYBOARD
822 002052 aozsao ROUTV :'V* SELECT VIOl DISPLAY
823 002054 002540 ROUTW :*W’' SELECT vSvOl DISPLAY(DEFAULT COND USING 15T BIT MaP
824 (002 000000 0 :*X* BOOBOO
825 002060 (000700 0 :*Y* BOOBOO ‘
Qgg 002062 052576 ROUTZ :*2' Z0OM - SET GAIN TO 1
bt 4
ggg :REPORTS ILLEGAL KEYBOARD CHARACTERS
€30 002084 012737 -000077 001310 BOOBOO: MOV 877, TTYOUT :SET UP '?°
831 002072 004737 006174 JSR  PC,typo s TYPE IT
832 002076 004737 006154 ISR PC TYPCR :00 A "CR’
gga 002102 000713 3R LISN GO LOOK FOR GOOD CHAR
835 002104 012737 020000 001340 ROUTA: MOV SMATRIX, TRBLEX ;WILL DISPLAY ISOTOPE A
836 002112 000137 002616 IMP CHANGE :G0 DO IT
837 002116 0i2737 040000 001340 ROUTB: MOV SMATRIX+20000, TABLEX  :WILL DISPLAY ISOTOPE B
838 002124 000137 002elb IMP CHANGE mwﬁ
839 002130 004737 0OS440 ROUTC: JSR PC,NCSTRT :G0 START NC11
840 002134 000137 001732 IMP LISN ,LOLLECT onrn UNTIL KEYBRD COMMAND
841 002140 000137 002616 ROUTD: JMP CHANGE :G0 DISPLAY DAT
842 002144 004737 00S536 - ROUTE: JSR PC, ERASE co ERASE scops
843 002150 000137 001732 THP LISN %T on NEXT COMMAND
844 002184 012737 997777 001342 ROUTF: MOV $-1, FREERN SELE RUN MODE
845 002162 004737 005506 . JSR PC,NCSTP :G0 STOP fol 8 CLR CORE MATRIX AREA
846 002166 004737 005440 ISR PC.NCSTRT :GO START NC11
847 002172 00S00C CLR RO’ 1SET UP rz MER
S48 002174 013701 001344 MOV uns Rl +SET up GROSS TIMER anus
49 002200 005300 18: DEC RO : COUN
gs0 002202 001376 BNE 1$ wm FOR ZERQ
851 002204 042737 000040 001306 BIC narrs KBUFF :LOOK FOR POSSIBLE STOP KEY - RID LOMER CASE
852 002212 022737 000123 001306 CMP 8123, KBUFF :STOP BEEN STRUCK?
883 002220 001007 BNE 28 :BR IF NOT
g4 (002222 042777 000003 176746 BIC $3, INCCSR 3STOP NC11
855 002230 005077 176742 CLR INLCSR sZERO NC CSR
856 002234 000137 001712 NP LISEN G0 AWAIT NEXT COMMAND
857 002240 005301 28: DEC Rl :D0 LOOP RGAIN?
858 002242 001356 BNE 18 :BR IF SO
853 002244 000137 002616 IMP cunncs *NOW GO DISPLAY DATA JUST COLLELTED
860 002250 004737 005536 ROUTG: JSR P2, ERASE :GO ERASE SELECTED DISPL
861 002254 000137 001616 IMP STAET! : INITIALIZE AND START rnssn
€62 002260 004737 005356 ROUTJ: JSR PC,SELCTC mﬁmmmmmmmmm
B3 00zoe4 103402 BCS 18’ :BR IF BUS ER FROM AR
864 002266 000137 004146 IMP rJn 160 TO IT

865 00ze72 104400 013577 18: TYPE i1SG7 :GO TYPE 'BUS TIMEOUT ER - ARL!’
8bt 002276 000137 001732 JMP ﬂlSN :G0 BACK TO KEYBOARD LISEN
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DINCB.PLI

910

O DO WDWD WD WD WD
Poe bt s s Bt ps
o LW

2

002604
00ecel2

053777
C00137

001222
000400
001732
0i34le

000340
013331

001314
177776
002616
00Seee

001732
013453

0013%2
oosilie

001222
000400
001732
013412

000040
001320
0c1732

177776

001352
177760

176562

1786544
178532

177776

000020

001320
1763E4

ROUTK:
ROUTL:

ROUTH:

1%:
23:

ROUTN:

ROUTR:

ROUTS:

ROUTT:

ROUTU:

ROUTV:

1%:.

2%:
ROUTM:

1%:
2%:

ROUTZ:

GRMMA 11 EXERCISER_ MACY1l 27(732)
INITIALIZE THE COMMON TAGS

‘HO2

21-SEP-76 15:32 PRAGE 20

{TYPE

tPR? PSW
 MSGe

(gP)«r,THLO
CHANGE

-1 MSELCT
Sg ,SELCTAR

VTVCSR, RO
O?éTG ,~20(R0?

MSG3
Is

PC,NCSTP1
COMSAV, INCCSR
LISN

N
#40, INCCSR
15K

L
#3,aNCCSR
aNLCSR
LISN

PC NCSTP
PC’ LDIMGE
iy W
MSG2

(SP)+, THHI
PSW

CHANGE
PC,SELCTB
28’

LISN
1HSG"l

$
MSELCT
PC,SELCTA
28’

VTVCSR, RO
#8178, 20(RD)
LISN

M3G3
is

40, GAIN
GAIN, INCCSR
LISN

JTYPS ? SAYS NC11 FOR JOYSTICK CAL

sDON’T WANT ANY INTR’S NOW
RSK FOR ?CTRL DATA

VE I
ENQBLE INTR’S
RIS

;GO SELECT vSvOl
, R_IF BUS TIHEOUT ER FROM VSVOl
;GET 2ND BIT MAP_RDRS
:TURN OFF 1ST BIT MAP
GO AWAIT NEXT COMMAND
Q0 TYPE 'BUS TIMEQUT ER - VSVOl DISPLAY’
GO BﬂCK TO KEYBORRD LISEN
% 18 CLR CORE MATRIX
RES ART HI H PREVIOUS CSR CONTENTS
COLLECT DATA & AWAIT NEXT KEYBRD COMMAND
T REGULAR GRIN
INSURE REGULAR GARIN
LOOK Egﬂ NEXT COMMAND

:STO

ZERO NC CSR

sLOOK_FOR_NEXT COMMAND

;GO STOP THE NC1l IF RUNNING
1GO SET UP TEST CCRE IMAGE
:GO DISPLAY IT

sDON’T WANT ANY INTR'S

;ASK FOR_OCTAL DATA

;G0 GET IT

:SAVE IT
:ENABLE INTR’S
;GO DISPLAY
;G0 SELECT vTO1
BR IF TIMEQUT ER FROH V1Ol
;GO AWAIT NEXT_COMMAND
;60 TYPE ’BUS TIHEOUT ER - VTOl DISPLAY’
:G0 BACK TO KEYBOARD LISEN
sSELECT 1ST BIT MAP
:G0 SELECT VSVO1(DEFAULT COND)
:BR_IF TIMOUT ER FROM VSVOl
iGET 1ST BIT MAP_RDRS
s TURN OFF 2ND BIT MAP
:GO AWAIT NEXT COMMAND
:GO TYPE ’*BUS TIMEOUT ER_- VSVOl DISPLAY’
:G0 BACK TO KEYBOARD LISEN
;ENABLE GAIN 1
:SET IT AT NC CSR
:G0 AWAIT NEXT COMMAND




0025186

002622

003052

INITIALIZE THE COMMON TAGS
;GO CLERR SCREEN OF SELECTED DISPLAY

004737

004737

00S737

004737

00sS3e
005464

001254
001750
073567
00S&34
001770
005646

006010
00s634

006030
00Se46

0000
00e047

00SE34
000007
000021
00S634

00izee

005676
000635

0Cse76

176234
Q01266
001270

CHANGE: JSR -.

1-DZNCB-C__GAMMA 11 EXERCISER MACYLl 27(732)

21-SEP-76 15:32 PRGE 21

PC,ERASE

;GO ERASE SCOPE

:STOP NC11 AND GET SET TO DISPLAY
DISDAT: JSR
;NOU DRAK A BOX AROUND POTENTIAL MATRIX DISPLAY

BOX:

18:

2s:
38:

c§:

6S:

BOX1:

1%:

cs:

BNE

- MOV

MOV
JSR
INC
cMP
BEQ
JSR
BR

MOV
JSR
INC

PC,NCSTP

:AREA ON_THE SELECTED DISPLA
TST OTYPE

so X1
#1750, R0
873567,R1
PC,DISPY
RO’

l*??U,RU
2

PC,DCONT

13
#6010,R0
PC,DISPY

RO’

oguao ,RO
PC,DCONT
3§’

¢1730 RO

RO

orobou Rl
86047, RO
33
PC DISPY

021
PC, bxspv
c§’

VTVSAV, aVTVCSR
2010, MAPADR

83, PIXCNT
PIXASM
LARGES

#3777 ,R0
#3636, R1

Z'PC D18PY1

13

PC,DISPYI
Rl

#635,R1
2$

Rl
PC,DISPYl
RO

;GO STOP NC11

;WHAT DISPLAY?

sBR_IF V70l

:SET UP BIT MAP ADRS - TOP LINE
iSET UP PIXEL DRTR INRL = INT 7
:GO LOAD BIT

; ADVANCE RDRS

: TOP %I DONE?

:BR

IF S
LORD NEXT PIXEL WD

S UP BI* HEP ADRS - BOT LINE
;GO LORD BIT MAP

* JDVANCE ADRS

;BOT_LINE DONE?

s8R IF SO

:LOAD NEXT PIXEL WD

sNEXT MAP LOAD

sSET_UP BIT MAP ADRS SIDE LINES
:OFFSET NEXT ROMW

sSET UP_PIXEL 3 DRTR INRL - INT 7
:AT BOTTOM OF SCREEN?

160 START VSvOl DISPLAY ,
:GO_LORD BIT MAP

iSET UP PIXEL O DATA IN Rl - INT 7
;OFFSET TO RIGHT LINE

;G0 LOAD BIT MAP

:D0 NEXT ROW

:START DISPLAY

:OFFSET BIT MAP ADRS

:SET UP PIXEL BYTE COUNT

sCLR PIXEL ASSEMBLY WORD

:GO DISPLAY CELL DATA

;SET UP X

:SET UP Y

s DISPLAY POINT

:MOVE X BY 1

QGQIN TILL DONE
=3636

oxsﬁan PO;NT
:MOVE Y BY

*AT BOTTOM LEFT?
BR IF NO

DISPLAY POINT
MOV X BY 1
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1l INITIALIZE THE COMMON TRGS

DINCB.P

Do bt s Bt Bt Bt bt e
OO00O000000
bee e = o = pe pe ps
ONO"NLEWMN) -

003166
003172

003174
003200
003202
003206

003330
003334

022700

§§s372

005201

00S
005337
0C13e6

163700
101002
000137
010037

001001

001
176
00!

001314

001324

co1312

003500
001334

001340
017600
000100
176024
000002
001336

000100
000400
001314

oo1312
001254
003504
001334

000006
001254

001274
001276

001302

001324

Q01264
COl264
001336

001264

001336
001264

csg ugooo RO nT gorrcn RIGHT?
= 77.Y=
48: §§§ Pg DISPYI 5 PLn? PS?NT
CMP 33535 R1 m TOP n;cun
8NE 43 :BR IF NO
MOV 8100, HORIZ n OF HORIZONTAL POINTS PER ROW
MOV oxog 'VERT 8 OF ROWS
CLR STRRT AT LEFT MARGIN

MoV #1926. , YREF sAND TOP OF SCREEN

:NOW LETS FIND THE Lnncssr CELL
LARGES: MOV rorsx CHARC :NUMBER OF ELEMENTS TO CONSIDER
MOV 3TABLEX,RO : THIS IS FIRST GUESS
MOV Tnasz Rl :R1 POINTS TO TABLE
LARGEL: CMP Ros(R1$+ : COMPARE GUESS AGAINST NEW

BHIS GSG s GUESS STILL GOOD

CMP =(R1), THHI s GUESS SMALLER BUT CHECK NEW

BHI OVTHHE ‘HI AGAINST UPPER THESHOLD

MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
OVTHHI: TST (R1)+ : INCREASE REGISTER BY 2

GSG: DEC CHARCT sCOUNT THIS LAST COMPARISON

BNE LARGEL

; THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
sNOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF T0O SMALL
EU? THLOlgﬂ ; SUBTRACT LOWER THRESHOLD

iBR IF CELL VALUE GREATER THAN LO THRESHOLD
JMP DISDCN ;DON’T DISPLAY-ALL VALUES BELOW LO THRESHOLD
18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX

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

DMATRX: MOV TABLEX,MRXADR  ;BEGIN AT TOP LEFT ROW
ADD #8064, , MRXADR OFFSET TO BOTTOM OF CORE HHTRIX

MOV 864. . ROWCNT :THERE ARE B4 CELLS PER R
DISLOP: MOV IMRXADR, R2 :GET A CELL VALLE FROM nnrnxx

ADD 82, MRXADR :BUMP MATRIX ADRS

DEC ROWCNT :COUNT CELL THIS ROMW

BNE CKVALU ammmwmmo

MOV #64. , ROWCNT sRESET NEXT ROW COUNT

SUB 8256, ,MRXADR  :SET UP FOR NEXT ROW IN MATRIX
CKVALU: gnp Re, THAI

tCELL WITHIN HI THRESHOLD?
H1 outLIm :BR IF NOT
SUB THLO,R2 :SUB LOW THRESHOLD
BHI SCLCEL :BR IF CELL naovs LOW THRESHOLD
OUTLIM: TST DTYPE WHAT oxsp
BNE CHDN :BR IF 01
CLR RY :SET CELL TO LOWEST INTENSITY
JNP MAPLD :LOAD BIT MAP
SCLCEL: MOV CPERL Rl NOW ESTABLISH WHAT INTENSITY LEVEL
MOV R3’ :SCALE TO 32 LEVELS
TST DT?PE +1S IT A VSVOI DISPLAY?

BNE 1% iBR IF NOT
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00S303

001256

00e037

001254

011364

0013C0

00CC40
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001276
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001272
001272
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001272
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001274
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TAGS

21-SEP-76 15:32 PRAGE 23

DEC R3
65: SgR S
VLOOP: ASL RY
CHP R2,Rl
BLO Nobsr
ST
BEQ xs
INC RY
18: SUB R1,R2
NODEF: CLC
ROR Rl
DEC R3
BNE DVLOOP
SUB R1,R2
BLOS cobu
INC
GOON:  TsST orvpe
BEQ MAPLD
ASL RY
MOV LEVTAB=-2(RY),RS ;
ASR RY
BEQ CHDN
: THIS CODE DISPLAYS EACH SCALED
MLOOP: MOV XREF,RO
MOV YREF 'Rl
JSR PC,GET
DEC R4’
BNE MLOOP
CHON: ADD #32.,XREF
DEC HORIZ
BNE DISLOP

nog #100,HORIZ

XREF

CL
SUB #24.,YREF

DEC VERT
ISLOP

BNE D
DISDON: JMP PATWRT
; THIS CODE DISPLAYS ERCH SCALED CELL ON THE VSVOl (ONE OF 16 LEVELS)

MAPLD:

1%:

MAPADR, RO

PIXASM
PIXASM
PIXASM
PIXASM

;SCALE TC 16 LEVELS ON vSvOl DISPLAY
LEVEb EILDS INR
;MUL BY

;COMPARE THIS CELL TO LARGEST (DIVIDED BY 2)
sBR_IF SMALLER
sCHECK CASE WHERE O DIVISOR

iBR_IF SO
RCCOUNT FOR_GOOD SUBTRACTION
;NOW DO THE SUBTRACTION

HﬂKE DIVISOR SMALLER

sCOUNT POSITION

:AGAIN IF NOT SCALED TO 16 OR 32 LEVELS YET
:ACCOUNT FOR REMAINDER

:BR IF TOO SMALL

sROUND UP

sWHAT DISPLAY?

: IF VSVOl GO LOAD MAP
;MAKE LEVEL A WORD POINTER
sPOINTER TO_CORRECT LEVEL
sRESTORE ACTUAL LEVEL

$ IF 0 - DON’T DISPLAY

CELL ON THE VTOL (ONE OF 32 LEVELS)

;GET RERDY TO DISPLAY

:THESE ARE THE CORNER COORD.
iGET_A POINT AND DISPLAY IT

:D0 AS MANY POINTS AS THE LEVEL

;SHIFT TO NEXT POSSIBLE DATUM
DONE WITH LINE?

;NO
EESET LINE COUNTER

:D0 LF .

:DONE PAGE? '

sNO. GO BACK FOR MORE
:YES, GO DISPLAY PRAMETERS

;SET UP BIT MAP_RDRS
:LOOK_FOR NO_INTENSITY
;BR_IF NO_INTENSITY
sOFFSET TO 0-17
:PREPARE FOR PIXEL LOC
MOVE TO TOP 4 BITS

NON ASSEMBLE THIS PIXEL INTO PIXEL WORD
NON MRKE ROOM IN PIXEL WORD ,
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ghL o §8¥ELS DONE FOR THIS WORD?

IXEL
iBR_IF 4 PIXELS NOT ASSEMBLED YET

TO RO
sHAVE ALL 64 ROWS BEEN DONE?
i8R IF NOT

;ADVANCE MAP ADRS TO NEXT ROMW

:VSvol - SETSgHﬂR POS,LINE 20, LEFT MARGIN

;NOW RADD UP ALL VALUES IN MATRIX

DZNCB.P INITIALIZE THE COMMON T
1085 003552 060437 001272 ALD RY, PIXASM :ADD THIS PIXEL TO OTHERS
1 9 533 001270 ST Plkcut
1 BNE 2
1 3564 013701 001272 MOV PIXASM,R1 :LD PIXEL WORD INTO Rl
1089 003570 004737 00S63Y4 JSR  PC oxs#v ;LORD BIT MAP
1090 003574 005337 001270 2%: DEC PIXCNT :COUNT PIX
1091 303500 100215 8PL DISLOP
1092 003602 037 001272 CLR PIXASM :CLR PIXEL ASSEMBLY WORD
1093 ggasos 012737 000003 001270 MOV #3, PIXCNT *RESET PIXEL COUNT
1099 003614 005237 001266 : INC MAPADR novnuce MAP ADRS
1095 013700 001266 MOV MAPADR, RO :LOAD IN
1096 3524 022700 005770 CMP #5770, R0
1097 003530 001 BNE 33
1098 003632 000137 003662 JMP PATWRT :NOW GO DISPLAY Pnnnnsrsns
1099 003636 042700 177740 3%: BIC #177740,R0 :SAVE ROW POSITION BITS
1100 003642 022700 000030 CMP £30, RO :NOW LOOK FOR END OF ROMW
1101 003646 001003 BNE 4§ :BR IF NOT AT END
1102 003650 062737 000020 001266 ADD #20, MAPADR
i}ga 003656 000137 003234 4§: JMP DISLOP G0 GET NEXT MATRIX DATUM
{{gg :CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN
1107 003662 005737 001254 PATWRT: TST DTYPE :WHAT DISPLAY?

1108 003566 100404 BMI 18 :BR IF VTOI

1109 003t70 012777 012000 175322 MOV #12000, AVTVPOS

1110 003676 000414 BR 28 :START 15T

1111 003700 012737 000006 001332 18%: MOV B, INCXY :SET CHARACTER SIZE
1112 003706 012777 000014 175320 MOV #14,3VTCSR :SET MODE

1113 003714 012737 000000 001326 MOV ' #0,BASX :SET TO LEFT HAND MARGIN
1114 003722 012737 000600 001230 MOV #384.,BASY :AND Y LEVEL

1115 003730 004737 006246 28: JSR PC,VTWRIT

1116 003734 012506 MESS1 :"CR,LOWER THRESHOLD"
1117 003736 013737 001312 006724 MOV THLO, DUMMY1

1118 003744 004737 006700 JSR PC,AKRIT

1113 003750 004737 006246 JSR PC,VTWRIT

1120 003754 012512 MESS2 :"CR, UPPER THRESHOLD"
1121 003756 013737 001314 0O&72Y4 MOV THHI DUHMYI

1122 003764 004737 006700 JSR PC, AKRI

1123 003770 004737 006246 JSR PC, vrunxr

1124 003774 012516 MESS3 :*Z COUNT =

1125 003776 017737 175204 006724 MOV aNCZLO, DUMMY1

1126 004004 017737 175174 006726 MOV aNCZHI.DUMMY2

1127 004012 004737 006704 JSR PC,OTTY

1128 004016 004737 006246 JSR PC.VTWRIT

1129 004022 012522 MESSY s"MATRIX COUNT="
1130 004024 013737 001322 001246 nov TOTSIZ, TEMPO

1131 004032 00S002 R2

1132 004034 005003 CLR R3

1133 004036 013701 001340 MOV TABLEX,RI

1134 004042 062103 MXSML: ADD (RI)+,R

1135 004044 005502 ADC P2

1136 004046 005337 001246 DEC TEMPO

1137 004052 001373 BNE MXSML

1138 004054 010337 00&724 MOV R3,DUMMY!1

1139 004060 010237 006726 MOV R2)DUMMY2

1140 004084 004737 006704 JSR PC.OTTY

—— i e m————— - . -
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B8.P11 INITIALIZE THE COMMON TAGS
41 004070 Q05737 001320 TST GAIN
42 004074 001403
43 0040 006246 JSR PC,VTWRIT
43 004l 8%3 MESSS +*Z00M"
4S 0041 001340 040000 1S: CMP ™ TABLEX, $MATRIX+20000° xsorops B8?
46 004112 BNE 2% : N0
47 004114 00473? 006246 JSR PC,VTWRIT ;Y
43 004120 012532 MESSE : *B-GAMMA"
43 (004122 005737 001342 28: ST FREERN :IN FREE RUN MODE?
S0 004126 001402 BEQ 3§ :BR_IF NOT
S1 004130 000137 002154 JHP ROUTF *YES, GO GET NEW DATA
S2 004134 013777 001316 175034 38: MOV COMSAV, INCCSR sRESUME THE NCII
ga 004142 000137 001732 JMP LISN :DONE WITH MESSAGES
gg
3 : THIS CODE DRAWS A BUG(VTO1) OR CROSS HAIRS(VSVOL) WITH THE X & Y onrn
57 :FROM THE NC11(TYPE 'K’ OR DEFAULT) OR THE AR11(TYPE 'J’) - THE B
g8 :ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESQED -
g9 *ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
&0 :BE ACCESSIBLE IN A UNIFORM MANNER
Bl A CNTRL 'C* WILL GET USER BACK T0 KEYBORRD MONITOR
62 004146 004737 005536 ’rJ JSR PC, ERASE :START FRESH
63 004152 005737 001254 ! 15T DTYPE WHAT DISPLAY?
gg 004156 001053 . BNE JBOX1 :BR IF VTOI
b -DRAW A BOX UP ON VSVO1 SCREEN FOR NC11 OR AR11 JOYSTICK CALIBRATION
67 004160 0OS000 IBox:  CLR RO :SET UP BIT MAP ACRS - TOP LINE
68 004162 012701 073567 MOV 073557 R1 :SET UP PIXEL DATA IN Rl - INT 7
69 004166 004737 005634 JSR C,DISPY 160 LOAD BIT MAP
70 004172 005200 18: INC no :ADVANCE BIT MAP ADRS
71 004174 022700 0OCO4O CMP #40, RO :TOP LINE DONE?
72 004200 00I403 BEQ 2$ :BR IF SO
73 004202 004737 0OSE4S JSR PC,DCONT Lono NEXT PIXEL
74 004206 000771 BR 18’ :NEXT MAP LOAD
7S 004210 012700 007740 2§: MOV 07740 RO :SET UP BIT MAP ADRS - BOT LINE
76 004214 004737 00Se34 JSR PC,DISPY :GO LOAD BIT MAP
77 004220 00S200 3%: INC RO’ : ADVANCE ADRS
78 004222 022700 010000 CMP #10000, RO :BOT LINE DONE?
79 004226 001403 BEQ 4§ iBR IF SO
30 004230 004737 0O0SE46 JSR PC,DCONT :LORD NEXT PIXEL WORD
81 004234 000771 BR 3’ :NEXT MAP LOAD
82 00423 012700 000040 4§: MOV 40, RO *SET UP BIT MAP ADRS SIDE LINES
83 004242 012701 000007 c3: MOV 87.R1 :SET UP PIXEL o DATA IN Rl - INT 7
84 004246 004737 00S6E3M4 JSR PC.DISPY :G0 LOAD BIT
85 004252 012701 070000 MOV #70000,R1 - :SET UP PIXEL 3 DATA IN Rl - INT 7
86 004256 062700 000037 ADD 37 .R0’ :OFFSET TO RIGHT SIDE LINE
87 004262 004737 0O0S634 ISR PC,DISPY :GO LOAD BIT MAP
88 004266 005200 INC RO’ G0 TO NEXT nou ON LEFT
89 004270 022700 007740 CMP #7740, RO :TO BOTTOM YET?
90 004274 001362 BNE 5§ :BR IF NOT
9] (004276 013777 001262 174716 MOV VTVSAV,aVTVCSR :ENRBLE BIT MAP
gg 004304 000466 BR DISBG :CONTINUE TO ANALOG DATA
94 :DRAW BOX UP ON VTDI SCREEN - DIFF_SIZE FOR ARL1 JOYSTICK CALIBRATION
95 004306 005737 001346 Yeox1: TST JTYPE :AR11 ANALOG SOURCE?
96 004312 100432 BMI - JBOX2 1BR IF S0
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1228 004430
1229 Q04434
1230 004436
1231 004440
1232 OO4444
1233 004446
1234 004450
1235 004452
1236 004456
1237 004460

1241 004462
124 004466
1243 004470
1244 004476
1245 D04S04
1246 004512
1247 004516
1248 004520
1248 004526
1250 004530
1251 004536
1252 304540

INIT RLIZE T

00S000

ik

005301
100374

005737
100520
012777
012777
012777
105777
100025
032777
001771
022737
001004
C0s037

00S&78
003761

005675
003761

005678

00Se7®

00Se76
003771

005676
003771

005676

005676

001346
000032
000010
000004
174460
040000
00Co07

001306

02
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COMMON TAGS

174500
174506
174500
174450

001306

18:

cs:

3%:

48:

JBOX2:

1%:

cs:

3%:

43:

DISBG:

1%:
cs:

CLR RO ;1 X=0

5§§ gé,oxspvx oxganv POINT

INC RO NCE X

CMP #3761,R0 our TO RIGHT LIMIT?
BNE 18 :BR_IF NOT

DEC RO +X=3760, Y=0

JSR PC,DISPY1 DISPLQ? POINT

INC R1 :ADVANCE Y

CMP $3761,R1 :UP 10 TOP YET?

BNE 2% :BR_IF NOT

DEC R1 :X=3760, Y=3760

JSR PC,DISPY1 :DISPLAY POINT

DEC RO : ADVANCE

BPL 35 BR IF NOT 70 TOP LEFT
INC RO =3760

JSR PC,DISPY1 nxsﬁan POINT

DEC R1 s ADVANCE Y

BPL 4§ :BR IF NOT TO BOT LEFT
BR 0ISBG :CONTINUE TO ANALOG DATA
:AR11 BOX IS LARGER

¢LR RO +X=0

CLR Rl :Y=0

JSR PC,DISPYL ;orsanv POINT

INC RO : ADVANCE X

CMP #3771 ,R0 :0UT TO RIGHT LIMIT?
BNE 18 :BR_IF NOT

DEC RO 1X=3770, Y=0

JSR PC,DISPY1 :DISPLAY POINT

ING R1 : ADVANCE

CMP #3771,R1 :UP TO TOP LIMIT?

BNE 2§ :BR_IF NOT

DEC R1 :X=3770, Y=3770

JSR PC,DISPY1 :DISPLAY POINT

DEC RO : ADVANCE X

BPL 33 an IF NOT T0 TCP LEFT
INC RO Y=3770

TSR PC,DISPY1 nrsﬁan POINT

DEC. . Rl : ADVANCE Y

BPL -~ 4§ *BR IF NOT TO BOT LEFT
sNOK COLLECT ANALOG DATA FROM SELECTED SOURCE (NC1l OR AR11)
ST ITYPE s WHAT SOURCE?

BMI DISBGI :BR IF AR!]

MOV #32, INCCSR 1EXT, JOYSTICK & ENA ADC
MOV #10, aNCSFUN :CLR' TIME OUT IF SET
MOV 84, aNCSFUN START CONVERTERS

ggza INECSR :DONE?

3% iBR IF SO
BIT #40000, INCCER CONVERSION FRIL TO FINISH?

BEQ 2% :BR IF
CMP 87 KBUFF s TURN onzorr BELL?
BNE 108 :BR IF NOT

CLR KBUFF :CLR OUT BELL CODE
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Ba

004737
105737
001004
00s737

001422
Cos137

»

00002C
Q0SE7S

005728

020023
006024
oCig4s
001381
006024

001252
001284

QUl28H
00izue

siaM ".‘5

e e

0Cl246

108:

<

o

BELLEN

i
8207, TTYOUT
PE . TYPO
JINCAREG, TEMFD
11"02.0 TEMPO

xYn.E
axﬁ NVSF”N

D*YPE
S$

i3
TEMED
DTYPE

32” JVTLSR
PC.DISPY]

13
U.DI:PYE
18

:YES, DO I
+SOUMD BELL ON NO CONVERT®
:BR IF BELL NOT DESIRED
:SET UP BELL CODE
co ING BELL

RY AGAIN
neogou»insxcn VALUES

ST

TMA

160 AVG LAST 32, X-Y JOY TICK VALLUES
:CLEAR JO{ST CK DEPRESS

LOO; Fgg BUTTON DOWN

iZON°T MOVE BUG BUT REFRESH
tREFRESH V101 ONL
wo 20 ON vsvol

L Bosé
gLL DO.O SCALING IF vsVvQi

zwvsnr OATA FOR vTOL
RID GARBAGE

.GET X

Y

1 REC

=nfa;

-4

UIRES X 8 ¥

LECT WRITE THRU MODE
gégPLHY THE 8UG - vTOL
QISPLAY CROSS HAIRS - vSvQ!
DO RNOTHER CONVERSION

H

; THIS CODE LOOKS AT THE ARL1 FOR ANALOG DATA

MOV
JSR
MOV
INCE
JSR

820000, ARCHAN
PC. ARCONV
R3. TEMPQ
ARCHAN+ 1
PC, ARCONV
R3' TEMPL
ARCHAN+ 1
PC, ARCONV
R3. TEMP2
TEMPG

TEHPI TEMPO
PC. XYAVE

- TEMPZ

28
DTYPE
3%

13
DTVPE
43
TEMPC

SELEVY CHAN O & LNIPuLQQ
:50 START AD - NGO
:SAVE Y
SELECT CHAN 1
START A/D - CHAN |
SRVE X
SELECT CHAN 2
50 START A/D - CHAN 2
REQD JOYSTICK BUTTON INDICATCR
:PUT Y IN HI BYTE
:AND X IN LO BYTE
:G0 AVG LAST 32. X-Y JOYSTICK VALLES
LOOk FOR BRAR DOWN (ZERQ COND)
:BR IF NOT DEPRESSED
:DON*T MOVE POINT BUT REFRESH
:REFRESH VTOI
:NO NEED ON VSvOl
:EACH DISPLAY SCALES DIFFERENTLY
:8R IF VvSvOl
INVERT FOR V70!

TO BE INFLATED 8r 16
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RIS INITIALToE THE 0

303 005094 113700 OCi2ue M3 TEMRD,RO ;GET X

310 QOS0S0 113701 001247 MOVE wpo+1 Rl gg

§‘§ § 008 AsL 13CALE X BY 8

313 005060 00e3d0 ASL B0

319 00SDee (OB3C! RS RI ;scm.s Y 8Y 8

315 0080e4 00e30! ABSL Rl :

3§ 20 00e 301 5 5L Bl

3i7 008070 - 012777 QOO0E0 17413k MV #20,3VICSR .s LECT WRITE THRU MODE

313 208C7e 004737 008ETe kf JSR  PC.DIsPYI 150 DISPLAY THE BUG - VTCI

319 00Sige QOO7iR - T i 100 AGAIN

320 005104 Q04737 005726 - IS8 PC,DIsPv2 ;G0 DISPLAY CROSS “RIRS - vSVOI
32l - 0381i2 00070 3R 13 :00 AGAIN
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013700
012701
010021

000004

g01172
001234

000002
00242

Q0s3s0
NOCO14
JOOCH0
177777

0C0Coe

SER

000004

001258
000004

000004
173712
001256
001254

000004
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.SBTTL PROGRAM SUBROUTINES
SRR EERRRRRRNESERRRRR R R R AR RR AR SRR IR I RERRI RS RIR SRR RR AR RSS9

;ROUTINE SELECTS vSvOl DISPLRY - SETS LP BUS ADRS AND INTENSITY -EVEL
:AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ON EXIT IF THE =
:VSVO1 IS NOT SEEN AT THE ASSIGNED BUS ADDRESS

PERRREERRRRRRRRERERERRRERERRRERFRERERRRRRERRERRERRRARRARRERSRERS

&1 CTR: MOV VTVADR, RO +GET vsvm BASE ADRS
MOV sVTVCRS, R1 cg TR ADRS
18: MOV RO, (R1)+ :SET UP REG RDRS PTRS
ADD 82 RO :BUMP REG ADRS
SEE :;fvcsn R1 gung csg REGS ALL SET UP?
MOV VTMADR, RO :GET BASE ADRS OF JBIT mAp
78T MSELCT :USING SECOND MAP
BEQ 23 18R IF NOT
ADD 820,R0 ;POINT TO 2ND BIT MAP ADRS'S
23: MOV pc tq1)+ 'CONTINUE TO BIT MAP ADRS'S
ADD :BUMP REG ADRS
CMP avfcsn Rl ALL SET UP?
BNE 28 :BR IF NOT
MOV 858, J8ERRVEC  :SET UP BUS TIMEOUT RETURN ADRS IF NC vSvOl
- 18T VTVCRG 1S CHARACTER GENERATOR THERE?
18T AVIVCSR 15 BIT MAP THERE?
MOV NTLUT,RO ssr UP nons $ DATA OF INTENSITY LOOK-UP TRSLE
38: MOV 0, avVTIVINT :SET UP TABLE
_ ADD 2401, RO :ROVANCE ADRS 8 INTENSITY
BIT 810040, R0 TRBLE LOADED?
BEQ 3§ :BR IF NOT
CLR DTYPE :DTYPE=0 SAYS VSVOl
MOV 818. . INTENS :MAX 16. INTENSITIES
S :2ERQ CARRY SAYS VSVO! THERE
L3 E$§ oERRVEC . J8ERRVEC' g RESTORE ER TRAP LOC TOPT T0 &
53: CMP (SP)+, (5P)+ tFIX STACK SINCE NO RTI
SEC : CARRY on EXIT SAYS NO VSvO!
BR 4§ :G0 EXIT

CEEEREEERA R RN R SR AR RN R RN
;ROUTINE SELECTS VTOL DISPLAY - SETS UP BUS RDRS AND INTENSITY LEVEL -
sTHE CARRY BIT IS SET ON EXIT IF THE VTOl IS NOT SEEN AT THE

tASSIGNED BUS ADDRESS
CEEEEREEREEERRRERERRRERRR AR ER PR ERRRRRE RN AR A SR RR R AR RRRRRRRER

4CTE: MOV VTADR, RO :GET V101 anz ADRS
MOV $VTCSR, R1 :GET PTR ADRS
18: MOV no zn15+ :SET UP VTOl REG ADRS PTRS
ADD :BUMP REG ADRS
CMP snkcsn Rl ‘ALL SET UP?
BNE :BR_IF NOT
MOV cas J8ERRVEC  :SET UP FOR VTOl TIMEQUT
MOV 814, JVTCSR +SELECT STORE MODE
MOY 832, , INTENS 1MAX 32 INTENSITIES
MOV s-1.0TYPE :DTYPE=-1 SAYS V
CLC : ZER0 CARRY snvs v701 THERE
2%: Egg ;Ennvec+a,assnavtEXIT :RESTORE LOC % PTR TO PT T0 &
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000207

005737
100017
Cig777

001174
00leve

000002
001246

00S434
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C0000e

001001
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0OSH4E4
000020
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080000
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000004
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000004
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38: (SP)+,(SP)+ ;FIX STACK SINCE NO RETURN

ggg 23 EEQRE§1§ET SAYS' NO VTOl DISPLAY

DIRRRERRERREEREERRRRRREERRRERRRFRERERRRRRRIRRRRRRRRRRRRRBE R AR RS
;ROUTINE SELECTS AND ?ETE ?P BUS ADRS FOR ARL1 JOYSTICK CALIBRATION
; THE CARRY SET ON EXIT IF THE RARI1 IS NOT SEEN

R RREREREEER R RN RN AR RN AR RN PR R R R R R REERRSN SR REIRES

&2LCTC: MOV ARADR, RO :GET AR1l BASE ADRS
MOV $ARCSR, R :GET PTR ADRS
18: MOV RO, (R1}+ +SET UP REG ADRS PTRS
ADD 82RO :BUMP REG ADRS
CMP $TEMPO,R1 +ALL SET UP?
BNE 1§ :BR IF NOT
MOV £33, 28ERRVEC  :SET UP TIMEOUT RETURN ADRS IF ARLI NOT THERE
CLR JRRESR :SEE IF THERE

MOV #-1,JTYPE ;JTYPE=-1 SAYS USE AR1l FOR JOYSTICK CAL

cLC :CARRY ZERQ SAYS AR1! IS THERE

28: Egg ggnnvec+e,aa£nnvtgx ’ ‘RESTORE LOC' 4 TOFT TO &

38: SeC ' :CARRY SET SAYS THAT AR11 IS NOT ADRS ASSIGNED
BR 23 :G0 EXIT

;;i!!il’!!i!!iii!!*i!i!liii!!!i!!*ilill!ll!!*illil!liiiii!!li!!!l

:ROUTINE STARTS NC1l AT SELECTED GRIN
--*ii***iiil!**!**!l*li*!!l*l*li*l!iii*!!l!l*l!***!!iii**iil*iiii
AESTRT: MOV #1001,INCCSR  ;SET UP B4¥B4 MATRIX AND ADC ENABLE

BIS GAIN, INCCSR :SET UP GAIN

8IS $8IT1,aNCCSR  ;SET GO BIT

RTS PC : RETURN
;;*ii!iiIli*iii!iliiii**ii!ii**iii!**!iliiiiii***iii**ii*ii*iii!i

-ROUTINE STOPS NC11 AND SAVES NC11 STATUS
--!*i!l!‘ll!liiilliill!iili{iiiii*lilili*l{l!liliiiiil*il*i****i*
GisTP: MOV INCCSR,COMSAV  :SAVE THE INTERFACE ACTION

BIC #3, JNCCSR sDISABLE NPR'S

CLR aNLCSR : ZERO ALL STATUS

RTS PC s RETURN

;;il*i**iiii!!lil*!i*ii*!iil!i*i*ili**!i!i*!i!i***iiii!liii{*liii

ROUTINE STOPS NC1l, SAVES STATUS AND CLEARS MATRIX CORE AREA
-'**il!lil!lliii!lii!iiliili!lll!i!li!*ii*l!ii*illii!ii!*l*iilili
NESTP1: JSR  PC,NCSTP ;G0 STOP NC11 AND SAVE STATUS

MOV 8C( 2 INCSFUN  :ZERO Z REG COUNT

MOV sMATRIX. RO GET sEgcto ZERO CORE MATRIX AREA

18: CLR (RO} + : ZERO
CMP RO. SMATRIX+40000 ‘ALL DONE?
ENE 1§ :BR IF MORE
RTS PC *RETURN

;;ililillli*l*ll*lilllli!il*lii!ll!illil{liil!ii*i*iikiililll!ill

:ROUTINE WILL ERASE DISPLAY (VSVOl OR VTOL)
'-!iii*!i!i!**‘!***i!!!***i*iii*i*i**i*l*iiii*i***ili*fiiii*ii**'
ERASE: TST DTYPE :WHAT DISPLAY?

BPL 2% ! :BR_IF VSVl

MOV 816, VTCSR *ERASE DISPLAY
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§3§§ Joeeet 93; °°6§3% 001250
1438 885 7 881 46
1437 (008570 001375
1438 Q0SS ;? 001250
1433 005576 Q01372
1440 005600 000N1N
144] 005802 0S2777 001000 173412
1442 005810 105777 173406
1443 00S61M4 1003‘5
1444 (00Sele 042777 001000 173376
1448 005624 Q12777 002035 173362
1846 00S832 000207
1447
1448
1448
1450
1481
1452 (00Se34 042777 000400 173360
1453 00Se42 010077 173356
1454 646 042777 000400 173346
1485 00SeSy 105777 173342
1486 00SEE0 100375
1457 00See2 010177 173340
1458 00Seee 052777 000400 173226
1459 305674 000207
1460
1461
1462
1463
1464 00SE7H 105777 172332
1465 0057 003
1466 005704 042700 174000
1467 00S710 042701 174000
1468 005718 010077 173316
1468 005720 010177 173314
1470 008724 000207
1471
1472
1473
1474 |
1475 [0S728 005777 173282
1476 005732 100375
1477 005734 105137 001246
1478 00S740 (012777 00l246 173250
1479 005746 052777 016000 173240
1480 005754 000207
1481
1482
1483
1484
1485
1486
1487
1488
1489 00S7S6 (012700 000100

FO3
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CLR TSHP 3‘57 uP vm snase WAIT LOOPS
MOV
18: DEC
BNE : ,TILL o
DEC TEHPI " 12ND LOOP DONE?
BNE ;BR IF NOT
8R :ALL DONE - RETURN
23: BIS llDDD AVTVCSR  ;ERASE DISPLAY (CLR BIT MAP)
33 TSTB  aVTVCSR .LOOK Rsno
BPL 3% SWAIT ron IT
BIC $1000,3VIVCSR  :TURN OFF ERASE DISPLAY
MOV #2035, aVTVCRG  :CLR CHAR BUFFER & DISABLE CURSOR
4§: RTS PC SEXIT
!iil!!*liQi*!illilll!!ill!ll!!!l!!*lil*ll*llllilll!ill**il!li*l
:ROUTINE WILL LORD BIT MAP (VSVO1)
RO CONTAINS BIT MAP ADRS AND Rl THF BIT MAP DATA
l!ii!lii!llii*iil!i!!!li!!!iii{!!! R2222222232223333 2223332322323
bisey: BIC ¥400,aVTVCSR - ;STOP DISPLAY
MOV RO, aVTVMAP :LORD BIT MAP ADRS
DCONT: BIC 8400, QVTVCSR . ;AGAIN IF ENTERING HERE
18: TSTB avTVLSR s READY?
BPL 1§ SWAIT THEN
MOV R1,aVTVPX LOQD BIT MAP
BIS uqbo aVTVCSR  ;RESUME DISPLAY
RTS :RETURN

PREREEREFREFREAERRRERRERRERERFRRRRXFRERRRFERRERRAERERRRREFRRE LR

;ROUTINE WILL DISPLAY A POINT (VT0l)
{iiii*i*i****iiiiii****!***i*!!i*****i***i****iii****iii*ii*i**

BiSPyl: TSTB  ZVTCSR :DISPLAY READY?
BPL DISPY! *WAIT FOR IT
axc 174000, RO ‘RID GARBAGE -
BIC 8174000 R1 :RID GARBAGE
MOV no avTXDAC :SET UP X DAC
MOV R1.aVTYDAC :SET UP Y DAC
RTS PC’ VEXIT

**i***i*!i*!*i****!*******!*ii**iii*!*!i*********il************

;ROUTINE WILL DISPLAY X & Y CROSS HAIRS ON VSVC!
*iiiiii*;iiii*iii{iii}liilii*iii!iiiiii*iilii*{*i*i*iii{iii*iii

bispy2: TST AVTVCRG :READY?
BPL DISPY2 WAIT IF NOT
coMB  TEMPO :X NEEDS TO SE INVERTED
MOV TEMPQ,2VTVCHP  ;LOAD X & Y CROSS HAIRS
Bxg oésoob AVTVCRG 52?855 THE CROSS HAIRS

**!***l*!iil!l{*l!lilill!i§{l!iiil!i!lillll!ill!i!Iillllli!ll*!
:ROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN
:DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS - o
*ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR SRIGHTEST -
:NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN FOR
:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER

**iiiii!ii!li*li*{*liii*ii!iii****ii*i*l*l**iiii***il*ii!i****i

{BIMGE: MOV #100, RO :COUNT &4 ROMS
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CB.°P1 QUTINE

D2N 1 PROGRAM SU
1:90 00S762 013701 001340 nux IRBLEX RI - :GET %EL&CTED xgorogg " :
43 BRerss Riezps RRGIRR VoV T (0T RTB oMY A REB S M renerTy LeveLc100-0)
1433 008776 010321 ' 18: MOV R3, (R1)+ :LOAD CORE IMAGE
1494 30 _ DEC R :DONE _ROW?

1435 13 BNE 1 - :BR IF NOT

1496 006004 005300 DEC RO L :DONE ROWS?

1497 006006 001405 BEQ 28 S +BR IF SO

14 gosoxu £2703 000001 SUB $1.R3 :LOWER NEXT CELL VALUE

14 0014 012702 000100 MOV 2100, R2 sRESET ROW LENGTH COUNTER

1500 006020 000766 BR 1§ :LORD THIS ROW IMAGE

i§8§ 006032 300207 2%: RTS PC *RETURN FOR DISPLAY

-

1503 ;;**i!ill*i*l!!iii!!lli!ii*li!*i!!lii!l!!!l!ii!i!!iilli*!*!!!!i*i
1504 :ROUTINE WILL DO A CONVERSION AT CHAN # IN ’ARCHAN'

1808 *EXIT WITH CONVERSICN VALUE IN R3

1506 --l***li‘**!i*iiiil***!******!*ii!*ii*i**ii*!!i*********!*****i**
1507 006024 00S777 173214 ARCONV: TST JARBUF :CLR DONE FLAG

1508 008030 013777 001350 173204 MOV ARCHAN, JARCSR ;LD CHAN & UNIPOLAR BITS

109 006036 052777 000001 173178 BIS 81 2ARESR :START A/D

1S10 006044 105777 173172 18: TSTB  2ARCSR - :L00K FOR DONE

1S11 0060SC 100375 BPL 18 SWAIT FOR IT

1S12 006052 017703 173166 MOV JARBUF , R3 :GET VALUE

1813 00e0Se 162703 00CS00 SUB #500.R3 :OFFSET VALUE

1514 008062 032703 177400 BIT $177400,R3 :SEE IF OUT OF RANGE

1515 006066 100402 BMI 2§ :BR IF TOO SMALL

1516 (006070 001003 BNE 33 :BR IF TO LARGE

1517 008072 000404 _ ER 4§ :NORMAL EXIT

1518 006074 005003 23 CLR R2 :LIMIT 10 O

1519 [00e076 (0OCH402 BR 4§ :G0 EXIT

1520 006100 012703 000377 3§ MOV 8377,R3 :LIMIT TO 377

iégé 006104 000207 13 RTS PC TEXIT

1523 ;;********!****ii********l**i*i*l**************i*****i*i*******i*
1524 -ROUTINE WILL DISPLAY A CHARACTER (VSVOl)

ISES --li!l!iili!!i!!&*!ili!!i!*!*!i!i!li!iii!l*l!iilill!!i!i!iiiili!i
126 QD6I10e 00S777 173102 OlHAR: TST JVTVCRG : READY?

1527 Q0ell2 100375 BPL DCHAR ‘WAIT FOR IT

1528 00eil4 110377 173074 MOVB  RZ,aVTVCRG :LOAD CHAR

iégg 006120 (000207 RTS PC EXIT _

1531 ;-***!*ii***ii*i**l****i*******iiili**l***llll*ii*i*iii*i*****il*
1832 2 KEYBOARD INTERRUPT SERVICE ROUTINE

1533 i BRI 3231233223233 3333333333333 33323333333 333333333323 3333333333333
1834 0Oel22 017737 173020 001306 KBINT: MOV 3$TKB, KBUFF ;READ KEY BOARD

1835 006130 042737 ©20200 001306 BIC 200, KBUFF :RID PARITY

1S3t 006136 022737 000003 001306 CMP cg.xéurr ;cnrn% 'C*?

1537 006l44 001002 BNE 1 :BR IF NOT

1538 00&i4e 000137 001712 IMP LISEN *ABORT WHATEVER & LOOK FOR NEXT COMMAND
iggg 008152 000002 18: RTI

1541 D RRERERERERERRRRERRREEERRRREREREREEREREERRRERR R AR AR RRERERRRRR RS
1842 :ROUTINE TYPES 'CR' AND 'LF’ OR CHAR IN TTYOUT

15843 s FEFFEREE L P LI L LE R AP E R AR PR L LR S L2 AR AR EF R LR T L LR EER IR ER TR
1S44 DOBISY 012737 000015 0012310 YWPCR: MOV $15, TTYOUT :SET UP FOR A 'CR'

1S4 OOsle2 004737 006174 JSR PC,TYPO
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006166
Q0E1 ™

005200
006202
008210

006246
006252
006256
C0e260
00e262
006264
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006430

000012 001310
17750

001310

177707

177770

005676

00Ccc0og
00000z

00i2s4
00e106
00001S
000000
000012
0000&0
001304

000034
00e462

172742

001326

001330

006460

HO3
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MOV #12,TTYOUT sSET UP FOR LF
TYPO: E§EBT$33PS TWAIT FOR qur CHARACTER

MOV TTYOUT,38TPB ;SEND IT OUT

RTS PC

: P EBEPEAREIPIEFBEFLF LS FRBLLFEL L BFEFAERLF S5 LS FEL R PSRRI RS FSLE L
:GET IS A SUBROUTINE TO GET AN X,Y coonomms FROM THE

:CODED LEVEL MATRIX,DISPLAY IT afD EXIT
*iii!***i!*i*il*lil!*{**iliil!l***i!l*l***!**i!*!**i*i*llili**l

8T. MOVE (RS).R2 :MOVE A BYTE or X AND Y

BIC #177707,R2 :MASK ALL BUT
ASR R2 sABS VALUE 1S u:x
ADD R2,R0 :ADD TO CORNER VALLE
MOVB (RS)+,R2 ‘MOV SAME avrs nuo POKE PCINTER
BIC #177770,R2 :MASK ALL BUT
ADD R2,Rl :YABS Y INC IS 3
ASL RE 150 DO Y=Y%3
ADD R2,Rl :ADD TO CORNER anus
JSR PC,DISPY1 GO DISPLAY POINT
RTS PC RETURN TO MAIN

H CREREEREEEREFREEERERLEEREREREEEREEERELEREEREEEEEEEREEERELEREEEE#
:¥HIS SUBROUTINE IS CALLED WITH THE ADDRESS OF A

*MESSAGE TABLE FOLLOWING THE CALL. THE MESSAGE

:TABLE CONTAINS A LIST OF POINTERS TO PHRASES.

EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TABLE

IS TERMINATED WITH A 0.
iii!!liiii*i*iiliii**i*i!il!ili!!!l!ii**i**!li!*l!!!ii!lii!**!*

VTNRIT HOV ﬂ(SP) RS ;GET RDDRESS OF MESSRGE IN RS

(SP) +ADJUST RE
VTPL: TST (Rs) : LOOK FOR ZERO AS TERMINATOR
BEG VTWDON :BR IF MSG DONE
MOV (RS)+,R4 :ADDRESS OF PHRASE T
VTWL: MOVB (R4)},R3 :THIS IS LETTER T0 as stanon
BMI VTPL :200 IS THE TERMINAT
ST DTYPE WHAT DISPLRY’
BNE DVTOL :BR IF VT0I
JSR PC,DCHAR G0 DISPLAY CHAR VSVOl
BR VTUL :G0 LOOK AT NEXT CHAR
DVTOl: CMP #15,R3 ,cn
BNE 18 :BR IF NOT
MOV 80, BASX *RESET MARGIN
BR VTUL :G0 GET NEXT CHAR
18: CMP $12,R3 LF?
BNE VTEXCP :BR IF NOT
SUB #60, BASY :GO TO NEXT LINE
BR VT :G0 GET NEXT CHAR
VTEXCP: MOVB R3,KBDBUF : THERE ARE A FEW CHRRACTERS
MOV %34 TEMCHR s THAT REQUIRE CONVERSION
JSR PC,BRAN +BEFORE DISPLAY.
VTEXCT-1
CH7Y4 : CHARCTER IS <
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1631

P11l

006362
00e364

006272
006374
008377

0oe402
Q06410

416
00e422
430

. ‘006E32

008540

Q0b422
006416

y
0edge
000420

074

076
062737
73?

7
262737
013703

703
006303

017637

3737
3737

(o lon ]
——

SUSROUT

075 072
077 000

000004 006460
00086 006460

OOUODS 006460

012652
006532

000000 008530
000002
006530
000024
001304 000014
000000

0CtEB0 00BEER2
00bee4 00BEEE

03
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CH7S S
Gt £
EH?? :?
BR VINOSP :CHARACTER IS OK AS IS
VIEXCT: .BYTE 74,75,72,76,77.0
.EVEN
CH?7: RDOD #4, TEMCHR :CONVERT OCTAL TO 42
cu7s: ADD 87 TEMCHR :CONVERT T0 4
CH72:  INC TEMCHR : CONVERT T0 3
CH7S: ADD #2, TEMCHR :CONVERT T0 36
CH74: MOV TEMCHR,R3 :R3 NOW CONTAINS PROPER VALUE
VINOSP: BIC #177700,R3 :CLEAR GARBAGE
ASL R3 sMULTIPLY & BIT OCTAL BY 4
ASL R3 :T0 FIND RELATIVE POSITION IN TABLE
ADD #TABLE-Y4,R3 :THIS IS ABSOLUTE POSITION
JSR PC, TIXDIS :DRAW CHARACTER
BR VTHL :AND CONSIDER NEXT
VTWDON: RTS PC
TEMCHR: O :SPECIAL CHARS ARE BUILT HERE

$2 EEEREEEEEEEEREEEEREFEER R LR LR R R EEE B R R R R R R R R LR LR R XX EREFE RS
:tHIS ROUTINE COMPARES THE CHARACTER IN KBDBUF (BYTE)

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

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

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

:THE ENTRY IN THE MATCH TABLE THAT MATCHED.

:IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCATION FOLLOWING
:THE LAST TRANSFER ADDRESS.

A ZERO IS THE MATCH TABLE TERMINATOR.

;THE N AND C BITS ARE CLEARED ON EXIT 5
R bbbttt bttt bttt tdttaa s e s s s s 22 2 2 2 d T T T2 T T2 T T2 22 S e 2 2T 2T

BRAN: MOV 3(SP),MACHER :GET ADDRESS OF MATCH LIST
BRANL: ADD #2, (SP) sADJUST RETURN POINTER
INC MALHER :MOVE MATCH POINTER .
TSTB aMACHER :A ZERO INDICATES END OF LIST
BEQ NOMACH
CMPB KBDBUF , SMACHER
BNE BRANL :NO MATCH. TRY AGAIN
MOV (SP), (SP) +PUT TRANSFER ADDRESS ON STACK
NOMACH: CLC :CLEAR CARRY BIT
CLN :AND N BIT
RTS PC :RETURN APPROPRIATELY
MACHER: O

32 I ey e s e T Y Y e e ST eI
+tHIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS

: THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS

:CONSTANTS SETUP BY THE CALLING PROGRAMS.

;R3 POINTS TO THE MATRIX CODE WORDS
33 R R R R R E R R R R RN ER

TIXDIS: MOV SHFTK,SHFTCT :SET SHIFT COUNT FOR DECODER
OV ROWK , RO :SETUP THE NUMBER OF ROWS
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1659

013737

815705

013701
006
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006670 008672
001326
001330
00SE76
006662
001332
006666
006664
001332
00e&72
001326

001332
001326

00BSEE

006726
006722

006246

MACY1l

TIXL:

TIXBNO:

TIXWOK:

TIXDON:

SHFTK::

SHFTCT:

ROMK :
ROW:
COLK:
COL:

e7(732)

MOV COLK,COL
MOV (R3)+ R
MOV BASX,RO
nov BASY,RI

ROR R2

BCC TIXBNO

JSR PC DISPYL
DEC SHFTCT

BNE TIXWOK

MOV ROWK,ROW
ADD INCXY,RI
coL

DEC

BEQ TIXDON
MOV BASX,RO
BR TIXL

ADD INCXY,RO
nog gn ,BASX

1S.

oooOuno z:

21-SEP-76 15:32 PAGE 35

;AND THE NUMBER OF COLUHNS

{85 TuI T OIS Bhe 5 E0sRy

iR1_NOW CONTAINS THE Y _COORDINATE
sCHECK CODE WORD FOR BIT
CLEAR NO POINT TO DISPLAY

'IF CARRY BIT CL
160 DISPLAY POINT

*COUNT INFO BITS IN WORD

;CODE MORD OK- IF NON ZERO RESULT
'GET NEW CODE WORD .
*REFERENCE NEXT POINT

'DONT GO PAST END OF ROW
iNON_ZERO OK

'RESET

MOV Y UP A

ROW
sWHEN COL=0 WE ARE DONE
;RESET X TO LEFT HAND EDGE

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

+ EREEHEHEIEEF R R R
THIS ROUTINE CALLS *ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE

;PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN
Rttt aaa st I T e I e

AL ANK:

AWRIT:
oTTY:

SDUHHY

CLR DUMMY2
JSR PC,RSCZSP
D H 1

JSR PC VTURIT
BLANK

RTS PC

SREREEEREEERREEEEREREEEERREEREEREEREEEERRREERRRRRREREERREERERER R
fHIS ROUTINE CONVERTS A DgUBLE PRECISION OCTAL NUMBER IN CORE

:TO_AN ASCII DECIMQL NUHBE

sTHE CALL IS JSR PC,ASCIZ
:WITH THE ADDRESS OF THE LOW ORDER OCTAL WORD IN

sCALL#2
?NDCEEE ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED
s THE HIGH ORDER OCTRL WORD MUST BE IN THE LOCATION FOLLOWING

:THE LOW_ORDER
s THE SUBROU{INE SHOULD BE CALLED BY

:JSR PC,A

SP
:T0 sup#ness LEADING ZEROES AND TO LEFT JUSTIFY THE
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v

Pt e Pt s p s Bms Pe

00673 0i%631 0OGDD
716 000002

s s Bt s ps ps pa b P
e e e B B s B |

o:’.-
S
WOV ~NoTNLW
~J
X
o

7o
£

7s0 011102
006752 Q12737 000012 007070

1724 006760 012705 007072

000200
1726 006770 012704 0C2012
1728 009553 004737 207120
1730 007004 062702 030080

1734 007016 005337 007070
1737 007024 00S737 006730

1733 007032 00S037 006730
1740 007036 124527 000060

005205
1745 0070S2 017600 000000
1746 007056 062716 000002

175e 007105 007120

I
S
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:ANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT

sWILL ALWAYS BE 11 BYTES.
!*i*i!¥!ii*!l!!iil**iiiiiil!!ii!i*i*il*!!*lil****iii*l*!*!ii*!*

BUMMY]1 :

DUMMY2: o

ZESUP: 0 : 2ERO_SUPPRESS FLAG

ASCZSP: INC ZESUP :SET FLAG

ASCIZ: MOV a(5P),RI sGET Lou ORDER ADDRESS
ADD #2, (SP) RDJUST POINTER
Mov (R1)+,R3 'GET ORDER
MOV (R1),R2 'GET HIG ORDER
MOV #10. . DIVCNT :10 POSSIBLE DIGITS
MOV 8ASCRES, RS :ADDRESS OF DIGITS
MOVB #200, (RS)+ :CHGEN TERMINATOR

ASCLP: MOV #10. RY :DIVISOR
MOV qs tsp) :SAVE RS DURING DIVISION
JSR PC.DIVIDE :DIVIDE BY 10
MOV (SP)+,RS RESTORE RS
ADD #60,R2 MAKE IT ASCII
ggsannahéns)+ sPUT IT IN THE ASCII STRING
MOV RO'R2 :PUT ANSWER IN DIVIDEND SLOT
DEC DIVCNT

BNE ASCLP
; NOW TRQNSFER THE RSCII TO PROPER_PLACE IN_CORRECT ORDER
T ZESUP ; SUPPRESS ZEROES?
BEO HOVQLL sNO_MOVE ALL

CLR ZESUP +INIT THE SWITCH
SKZE: CMPB -(RS),ISD :LOOK FOR ZEROES
BEQ SKZE :AND PASS BY THEM
TSTB (RS)+ : BACK-UP
BPL MOVALL AT LEAST ONE ZERO
INC RS :POINT TO FIRST NUMBER
MOVALL: MOV @(SP),R0 +ADDRESS OF RESULTS
ADD #2, (SP) *ADJUST RETURN
MOVAL: MOVB -(RS), (RO)+
BPL MOVAL :200 BYTE IS TERMINATOR
RTS PC
DIVCNT: O
ASCRES: .=.+11.
ADUMMY: .=.+11.
.EVEN

P RRERRRREEREERXEREXEEEXEREXREXXEFXEXXERREXEEXRREXRERERRERRERREER
:YHIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER
s FOUND IN R2 (HI) RND R3 (LO) BY THE POSITIVE NUMBER IN
tR4. THE ANSWER IS PLACED IN RO (HI) AND Rl (LO).
s THE_ROUTINE LEFT JUSTIFIES DIVISOR KEEPING TRRCK OF SHIFTS
;S0 THAT FIRST BIT IS IN BIT 14 OF R4. THE SHIFT COUNT IS THEN
tADDED TO 16. AND THE DIVISION IS STARITED BY COHPRRI NG THE
sDIVISOR (SHIFTED) TO THE HI ORDER OF THE DIVID
s IF_COMPARISON SHONS DIVISOR SMALLER, A SUBTRRCTION IS _DONE
gE NEE % SOR AND HI ORDER DIVIDEND RN? THE ANSWER IS INCREMENTED.
EGURARDLESS OF COMPARISON RESUL BOTH THE ANSWER AND
s THE DIVIDEND ARE MULTIPLIED BY
s THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICRTED BY
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DINCB.P11

1
1778 BE7iS3

1808 007242
1809 007246
1810 007e2Se
007254
007260
007264
007266
007270
007274
007276

007300
007302

[ e S Y e oy e
00 0D (0 €D 0D 0 0O 0D G0 0
U 0= bt b bs Pt Pt Bt Pt fmn
= OOV N LEWN--

1823 007310

PROGRAM SUBROUTINES

02003

012600
000207

00S000
00S00S
152205
060500
00sz202

007206
000020

007206

001246
007436

007426
007336
007436
007336
007300
007337
007300

001246

: SHIFTCOUNT,
:R2R3 / R4=RORI
R 2t s e s s e R Y R Y I R R Y Y Y P 2 22 set222222223

OVIDE: CLR ng + INIT SHIFT COUNT
CLR R
CLR Rl : ZERO THE ANSKER
DIVIUS: INC RS :THIS IS THE SHIFT COUNT
ASL RY :DIVSOR X 2
BPL DIVJUS +GO UNTIL BIT 15 SETS
ROR RY MOV IT BACK ONE
MOV RS,RMJUST :SAVE SIFT COUNT FOR REMAN. JUST
ADD #16.,RS sSIMULATE 16 BIT SHIFT
DIVLOO: ggt 56 ANSWER X 2
CMP RS RY - COMPARE DIVISOR AND DIVIDEND
Eﬂé sqégg :IF DIVSOR LARGER NO SUBTRCTION
INC Rl :NOTE SUBTRACTION IN ANSWER
NOSUB: ASL R3 :MAKE DIVIDEND LARGER
ROL R2 iBY 2
DEC RS :D0 ALL THIS SHIFCNT TIMES
EEE DIVLOO
RLIJL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINDER
DEC RMJUST
BNE RLJL
RTS PC
RMJUST: O

PAEEEEERERREXREEEREEREEEEREERERERRERERREERERRRER XXX XXX EXEEE XL E 15

:tHIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES
R R R EE R EEEERERE X R L EE R R R LR R R R R LR FEERE R LR LR LR R R R R R LR R FREELE

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

MOV TEMPO, RO SGET X 8 Y

MOV XYBUF®, R2 +GET CURRENT BUFFER POINTER

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

gﬂs ?E,oxveuss ;Ego OF BUFFER?

MOV $XYBUF ,R2 +YES, GO BACK TC BEGINING OF BUFFER
18: MOV R2, XYB(FP :SAVE NEW BUFFER POINTER

MOV #XYBUF ,R2 :CALC AVE X

JSR PC, 10§

MOVBE RO, -(SP) SAVE IT

MOV 8XYBUF+1,R2 :CALC AVE Y

JSR PC, 108 G0 DO IT

SWAB RO :GET X-Y IN RO

BISB  (SP)+,R0 :GET SAVED X

MOV RO, TEMPO :PUT IN TEMPO

MOV (SP)+,R0 :RESTORE RO

RTS PC :EXIT WITH AVE X-Y IN TEMPO
10%: CLR RO ; ZERO SUM
118:  CLR RS :D0 A MOVB TO A REG (UNSIGNED)

BISB  (R2)+,RS

ADD RS,R0" :ADD IT IN

INC R2 +SKIP OTHER VALUE




MO3

gggggEinI-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732) 21-SEP-76 15:32 PRAGE 38

007312

007432
007434

007436

PROGRAM SUSROUTINES

020227 007436

007336

CMP R2, $XYBUFE ;END OF BUFFER?

BLO 11$ :NO

ASL RO :DIVIDE BY 32.

ASL RO

ASL RO

SWAB RO

BIC #177400, R0 :CLR HI BYTE

RTS PC |
XYBUF :

0

0

i)

0

0.

0.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
XYBUFE=.

XYBUFP: XYBUF

3 Y T P e T T L P L T e T
"8BTTL TTY INPUT ROUTINE

t*;g****g;*******************************************i**********
NRBL L

s REEBHKEEREEREEEEERRREEHRRRRREEREEEEEREERRRRRRRRRRRERRRERRRRREERR
iSOFTNnRE SWITCH REGISTER CHANGE ROUTINE.

- 3#ROUTINE IS ENTERED FROM THE .TRAP HANDLER, AND WILL
3 #¥SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRRP CALL

*NHEN OPERATING IN TTY FLAG MODE.
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007440
Bruch
007454
007456
0074&2

007466
007472
007474

.~ 007562

1910 007566

007570
007574
007576

DWW WD DD WD
s s s o Pt s s e P

- OWuo~NOUNEWMN+-
8
~
o
o
n

[ e e e el S S S R Sy

O
n

007732

b — e e e — —

TTY INPUT ROUTINE

022737

2y
20977
100071
117746
042716
022726
00iC:2
123727
001456

104400
104400
013746
104401
104400
005046
005046
105777
100375

117746
042716

000757

021627
001022
00S766
001403
016677
062706
104400
123727
001003
012777

C0S2ek

000176 001140

171470

000025

010305
000006

000015
000004
000002

6

001135
000100

0i0s12
000060

000067

0C00e0
000002

000002

000001

171326

000001
171304

$CKSUR: CMP

$GTSKR:

198%:

78: TSTB

98: CMP

208:

10%:

17%:

03.
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#SWREG, SKR
R¥s

15§

JSTKB, - (SP)
#1C177, (SP)
7, (SP)+
15
SAUTOB, #1
153

L, SCNTLG

' §MSWR
SWREG, - (SP)

+ SMNEW

A$TKB, -(SP)
#1C177, (SP)

(SP), 825
$

(SP),
168
4(5
118
E(SP) ISWR
sp’ .
sanr
§INTAG, #1
15§

3100 JSTKS

PC,STYPEC
isﬁx %60

8%

(SP) 867
18%

860, (SP)+
a(sﬁ)

SP
SP
SP
(S

'Uu\_ou

(
(
(
2(SP)

;1S THE SOFT-SWR SELECTED?
”ERQNCHHéF NO
RE?

++IF NO, DON’T WAIT AROUND
,,snve tHE “CHAR

:STRIP-OFF THE ASCII
,,IS IT A CONTROL G?

:NO, RETURN TO USER

s $ARE WE RUNNING IN AUTO-MODE?
,,annncn IF YES

; ;ECHO THE_CONTROL=G (1G)
; IYPE CURRENT CONTENTS_
,,snvs SWREG FOR TYPEOU
:G0 TYPE--OCTAL RSCII(QLL DIGITS)
: 1 PROMPT FOR NEW SWR
,,CLEQR COUNTER
: THE NEW SWR
! ICHAR THERE? |
t1IF NOT TRY AGAIN

:PICK UP CHAR
'IMAKE IT 7-BIT ASCII

,,IS IT A CONTROL-U?
:BRANCH IF NOT
s 1YES, ECHO CONTROL-U (tU)
: 1 IGNORE PREVIOUS INPUT
,,LET S TRY IT AGAIN

32 IS IT R <CR>9
,,annnc NO
: YES IS IT THE FIRST CHAR?
: :BRANCH IF YES
,,snvs Nsu SWR
: :CLEAR UP STACK
s :ECHO <CR> AND <L
; ;RE-ENABLE TTY KBD INTERRUPTS?
:BRANCH IF NOT
,,EETENRBLE TTY KBD INTERRUPTS
::Ecno CHAR
HAR ¢ Q?
,,Bnggcu IF YES

: BRANCH IF vES
 1STRIP-OFF ASCII
:31S THIS THE FIRST CHAR
: 1BRANCH IF YES
1iN0, SHIFT PRESENT
;i CHAR OVER TO MAKE

ROOM FOR NEW ONE.

: tKEEP COUNT OF CHAR
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DINCE.P1L TTY INGUT ROUTINE _
133 007TO% QSeEle 177TTE 88 -2(5P), (SP) :1SET IN NEW CH4R
1837 0807712 00070 - 3R 7§ ::GET THE NEXT ONE
1838 QJ0T7i14 104800 001180 188:  TYPE §JUES L1 TYPE 7¢CR) <LF)
1339 08>*%n 0o0gra0 BR + 1SIMLATE CONTROL-U
1840 .0SABL LsSB
5335
;9‘5 2 CRBERRRBRERRRIRRARPPRRBR2B 2422002002004 20308348980822388208405
‘3‘2 s #THIS ROUTINE HIL; INPUT & SINGLE CHARACTER FROM THE TTY
1S c*CRLL:
1348 * RDvHR 1 INPUT A SINGLE CHARACTER FROM TWE T
134 ‘e RETURN HERE ..vnannc TER IS ON THE STAC
1348 i PiNTTH BARITY BIT STSIBPER o
%223 :
1851 porTTEz DileMe SROCHR: MOV (SP)  =(SP) PUSH DOWN THE PO
1382 00773- (Clgesé 00000 0000CE MOV EINICS ;;snvz THE PS %
1883 307732 108777 1T120e T rgre 38Tks’ tiWAIT FOR
1384 00773 10037S 8PL 13 'R CHARACTER
188z 307780 5&7755 171208 00004 MOV sSTRE‘4 SP) $iREAD THE TTY
1S58 o077« DSztee 177EQ0 OS0o0e BIs 810137 T4(SP)  ::GET RID OF JUNK IF ANY
1387 0077sy gissar 000004 800023 CME 4(3P) aaé ..IS IT A C onran-=’
1958 Q07762 081013 3NE 3§ mcn 0&
1853 D077ES 1087?1715 s: 1578 ams A .mmc’sp
1381 207772 117746 171150 MV 58T KB, = (SP) ssr CHARACTER
1382 007776 D4erie 177800 81I¢ socx.f.:sp L IMAKE 1T 7-BIT ASCII
1383 £I0002 022827 (000%2! CMF (SP)+, 821 1116 IT A CONTROL-G7
183 010006 00I36e ENE 23 3 1F _NOT DISCARD IT
1865 010010 0007s0 ¥ 2R 13 i 1YES, RESUME
1868 010012 026627 0ODOO4 000140 38: CMP 4(SP), 8140 ::15 1T UPPER CASE?
1367 010023 002407 BLT 43 } {BRANCH IF YES
1968 010022 026627 000004 000175 i 4(SP), 8175 1115 17 A SPECIAL CHAR?
1368 §I0030 0023303 BGT 4g~ ..annncn IF YES
1370 Di0032 D8Z7EE 000040 0DOOCH BIC #40,4(5P) MAKE IT UPPER CASE
1571 019040 0oood 4s: RTI ::G0 BACK TO USER
194 [ i*ilﬂl*#i!Qliii!Idliii*i&il!i!ililili!l!!il!l*lii*iiiiiii!iiiQ*i
5323 *EE{E ROUTINE WILL INPUT A STRING FROM THE TTY
' S 14 .
1578 ¥ ROL IN ++ INPUT A STRING FROM THE TTY A
1976 L RETURN HERE : ADDPESS OF FIRST CHARACTER WILL BE ON THE STACK
%g;; ™ : ' TERMINATOR WILL 2E A BYTE OF ALL 0°S
1878 [DI0042 (010348 $ROLIN: MOV R3, -(SP) + 1 SAVE R3
1880 010044 0O0S046 CLR -(8p) : :CLEAR THE RUBOUT KEY
1881 D1004e 012703 010278 1§: MOV 88TTYIN,R3 :1GET ADDRESS
1882 0100s2 022703 010308 23: CMP s§TTYIN+7,R3 ..aurrsa FULL?
1563 0I00Se 101486 BLOS % i8R IF YES
1984 (010080 104408 ROCHR mmmmwmawmmmw
198 Di00e2 112ei3 MOVE  (SP)4,(R3) - ..uET CHARAC TER
188 0I00ed 122713 000177 108: CMPB  #177,[R3) :15 IT n RUBOUT
1867 010070 001022 ENE c§ ..an IF
1388 010072 005759 TST (5P) 1115 THIS THE FIRST RUBOUT?
1983 0I0074 0010 BNE 3] PiER IF
1580 010078 112737 000I34 010274 MOVE  8°'\.9% ::TYPE A encx SLASH
1881 DI10io8 104400 010274 TYPE




OINCB.PLL

1892 Q010110
i993 059%19
{33 Rizil
1396 0l0leN
1887 313130
1938 0I1013
1989 Q10136
000 Ql01vg
2001 Ql0lve
002 010150
£003 QI0ISH
2204 DI01Se
g00S Qidiee
c006 Q10184
2007 01017g
2008 010172
2003 010176
2010 018200
2Cll 010202
2012 010206
eCl3 01021z
20ls 01021
2015 Q1C220
2018 Q0l10z22
2017 Qil228
gal8 010232
olS (1023t
2020 010240
2C2l 010244
2322 Q010250
eced 01025
glc4 010254
g02S (010256
2028 010284
2027 010272
2028 (10274
2029 010275
2030 01IC376
2031 0i030S
2032 013231z
eC33 Q0I1C317
2324 010324
03 010330
2036 010336
2037
2028
=039
2040
2041
2042
083
2044
2088
=048

MRAINDEC-11-DINCB-C

- Q12716

010242

GRMMA 11

77777

XERCISER MRACYLl 27(732)
TTY INPUT ROUTINE

010278

010274
010274

000134
010274

00002s
010308
0000ze

010274

200002
000304

000012

000
0S1le?
gadle7

£s:

S8

88:

53
38

98:
TTYIN:
CNTLU:

$CNTLG:

$MSUR:

SMNEU:

.EVEN

MOV
QEC

BNE
CLR3
TYPE
ST
MOV
MOV
MOV
MO
RTI
.BYTE
.8YTE
.BLKB
LASCIZ
LRASCIZ
.ASCIZ

.ASCIZ

CO4

21-5EP-T6 15:32 PRGE Y4l

8-1,(SP) +:SET THE RUBOUT KEY
R3 : ;BACKUP BY ONE
Ri.liTTYIN

- F YE

3 YES
+:SETUP TO TYPEQUT THE DELETED CHa=,

(R3),9%
33 :3G0 YFE

23 +:G0 READ ANOTHER CHAR.
(5P) : :RUBOUT KEY SET?

73 ::BR IF NO

I;;.QS 1 TYPE A BACK SLASH

(SF) ::CLEAR THE RUBOUT KEY

825, (R3) ::1S CHARACTER A CTRL U?

23 i8R IF NO

SCNTLU ;s TYPE A CONTROL "L

| ::G0 START OVER

822, (R3) :: 1S CHARACTER A "tR"™?

::BRANCH IF NO

(R3) ; ;CLEAR THE CHRRACTER
.SCALF ::TYPE A "CR™ 8 "LF"

§TTVIN :+TYPE THE INPUT STRING

o5 1360 _PICKUP ANOTHER CHACTER
SGUES :TYPER '?

iz +;CLEAR_THE BUFFER AND LOOP
:g%t.?i ::ECHO THE CHRRRCTER

815, (R3)+ : ;CHECK FOR RETURN

23 il P IF NOT RETURN

-1(R3) : :CLEAR RETURN (THE 15)

SLF ;s TYPE A LINE FEED

15F)+ ::CLEAN RUBOUT KEY FROM THE STACK
(SP1+,R3 : :RESTORE R3 ,
(SP),~(SP) ::ACJUST THE STACK AND PUT ADDRESS OF THE
4(sp} 2Tse) ‘: FIRST ASCII CHARRCTER ON IT
83TTYIN, Gc3e)

: sRETURN
0 : 1 STORAGE FOR ASCII CHAR. TO TYPE
0 « : TERMINATOR
7 : sRESERVE 7 BYTES FOR TTY INPUT
/LD LD s :CONTROL "U"
/26/¢1S <D : s CONTROL "G"
(IS <12>/SKR = 7/
/ NEW = /

;-ili*li*i!ii*iliIiilii!iiii!illiiili*iill{liiiiiiiiiiiiiii*il**i
"8BTTL TYPE ROUTINE

L

s #THE
1#NCTEL:
+ #NOTE2:
+#NOTES:
L

(I RERER AR AR R R R R R R R PR AR AR AR AR R R R E PR AR R R R AR R ER R AR RRRRARRRRAR

: $ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
SCITINE W1

¥

LL INSERT A NUMBER OF NULL CHRARACTERS RFTER R LINE FEED.

$NULL CONTRINS THE CHARACTER TO BE USED RS THE FILLER CHRRACTER.

SFILLS CONTRINS THE NUMBER OF FILLER CHARRCTERS REQUIRED.
$FILLC CONTRINS THE CHRRRCTER TO FILL RFTER.
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DINCB. P11 TYPE ROUTINE
2048 ++CALL: :
2048 :*1) USING R TRAF INSTRUCTION ¥
g0t ::OR TYPE MESAOR ::MESADR 1S FIRST RADDRESS OF AN RSCIZ STRING
5325 PR TYPE
2053 i MESRDOR
=
&
SUS§ 010342 108737 O0011sT §TYPE: T3TB STPFLG ::1S THERE A TERMINAL?
0S7 Q1034 100002 BPL 13 ;:BR IF YES
2058 010350 0 HALT ssHALT HERE IF NO TERMINAL
059 010352 3J0040 & 3% s s LEAVE
2060 0103s4 010046 18: ov RO,-(SP) : :SAVE RO
206l 010356 0176C) 000002 MOV 32{SP),RO +:GET RDDRESS OF ASCIZ STRING
2062 010362 112046 28: MOVB (RO)+,-(SP) : ;PUSH CHARACTER TC BE TYPED ONTOQ STACK
2083 010364 001005 BNE 43 ;:BR IF IT ISN'T THE TERMINATOR
2064 013366 005726 TST (SP)+ ::IF TERMINRTOR PCP IT OFF THE STRCK
2085 010370 012600 £0%: MOV (SP)+,RO : sRESTORE RO
2066 010372 062716 4000002 33: RDC 82, (SP) : ;ADJUST RETURN PC
2067 010376 000002 - RTI s s RETURN
068 CI0400 122716 000011 48 CMPB #HT, (SP) : :BRANCH IF <HD>
2069 Q010404 001430 BEQ 8% ‘
2070 Q010406 122718 000200 ¢MPB sCRLF, (SP) : sBRANCH IF NOT <CRLF>
2071 Qi04le 001006 BNE S8
2072 010414 005728 TST (SP)+ +sPOP_ (CR><LF> EQUIV
2073 Q10416 104400 TYPE ;3 TYPE R CR AND LF
ed?s 010420 O00llbl SCRLF
e07s (Ci04g2 10S037 010SSe . CLRB SCHARCNT : sCLEAR CHARACTER COUNT
2076 010426 0007SS - 3R 23 +3GET NEXT CHARACTER
2C77 Q010430 004737 Ql0Slie Ss: JER PC,STYPEC +:G0 TYPE THIS CHRRACTER
e078 Ql0434 123726 O0O0Ll1SE 6%: CMPB SFtLLC.(SP)¢ +3I1S IT TIME FOR FILLER CHARS.?
eS79 010440 001350 BNE 23 ::IF NC GO GET NEXT CHAR. '
2080 0i0442 013746 001154 MOV $NULL,-(5P). . +3GET 8 OF FILLER CHARS. NEEDED
2081 ' ;sAND THE NULL CHAR.
208 010%4& 105366 CCO00! 78: DECB 1(SP) s sDOES A NULL NEED TO BE TYPED?
e083 010452 002770 BLY %) % s:BR IF NO--GO POP THE JLL OFF OF STRCK
2084 Q01i04s4 004737 O010Sie JSR PC,STYPEC ::G0 TYPE A NULL
2085 Q10460 105337 010556 DeCB §CHARCNT ::00 NOT COUNT RS R COUNT
266 DI0dE4 000770 iR 78 ;1 LOOP
c
sggg +HORIZONTAL TAB PROCESSOR
209C 0OI1046E 112716 000040 gs: MOVB 8 ,(SP) : sREPLACE TAB WITH SPRCE
€031 0I0472 004737 (l0Sle 9%: JSR PC.*TYPEC + s TYPE R SPRCE

- 2092 010876 132737 000007 0l10SSe BITB 87, SCHARCNT ; sBRANCH IF NOT AT
2093 010504 001372 BNE 9% ::TRAB STOP
2094 01i0S06 005726 TST (SP)+ : ;POP SPACE OFF STRCK
035 Q010510 000724 BR 23 1:GET NEXT CHARACTER
e09% 010Sl2 105777 170432 $TYPEC: TSTB J$TPS +sWRIT UNTIL PRINTER IS RERDY
20%7 010516 100375 X BPL $TYPEC
c098 0:i0S20 116677 000002 170424 MOVB 2(SP),a3TPB +:LORAD CHAR TQ BE TYPED INTQ DARTA REG.
2093 (i0S26 122766 000015 000002 CMPB 3CR,2[SP) 7315 CHRARACTER R CARRIAGE RETURN?
2100 010S34 001003 BNE 13 : ;BRANCH IF NO e
gi0l 010536 105037 010SSe CLRB SCHARCNT s YES--CLEAR CHARACTER COUNT
c102 010s42 (000406 BR STYPEX $EXIT
2103 Q010584 122766 000012 000002 1S: CMPB sLF,2(5P) 1315 CHARRCTER A LINE FEED”
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DINCB. P11 TYPE ROUTINE
5}04 0{0555 OCIQDQ ?gg S;E?EX ;;BSRNCH IF YER cTEn
1 . 1 , .
o3 R R i GRS SR ier

$ 3 EE T T TR E R TR R LT PP SR PR PR TR R T
"8BTTL BINARY TO OCTAL (RSCII) AND TYPE

DIERERERRRERRRERRRRRRERRREERRERRRERRRERRRRRERRSARREFERRERRERF RS2

; #THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT
;#0CTAL (ASCII) NUMBER AND TYPE IT.

; ¥3TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER CF DIGITS TC TYPE

+#CALL:

'z MOV NUM, -(SP) : sNUMBER TO BE TYPED

s ¥ TYPQS ;s CALL FOR TYPEOUT

¥ BYTE N ::N=1 TO 6 FOR NUMBER OF DIGITS TC TYPE
i ¥ BYTE M s:M=1 OR O

H +:1=TYPE LEACING ZERQS

:: : :U=SUPPRESS LERDING ZEROS

; #$TYPON----ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
;#3TYPOS OR $TYPOC

TUTLIU FUTLIL FUTL LTV ML FUTL LU FUTUU L FUTUTU LTIV FUTU TV I
E E o ) () GG G ) ) G FOT DT M TP 1100~ bm bm boe bt e b b= bm be €
DB IR ORI B BB 0 E O ChDm 10N £ -0 D B PR

+#CALL:
s MOV NUM, -(SP) s sNUMBER TO BE TYPED
;: TYPON ::CALL FOR TYPEOUT
::gzlfoc---snrsn HERE FOR TYPEOUT OF A 16 BIT NUMBER
r MOV NUM, -(SP) s sNUMBER TO BE TYPED
P TYPOC ::CALL FOR TYPEOUT
010562 017646 000000 §TYPOS: MOV 2(SP),-(5P) ::PICKUP THE MODE
0i0Se6 118637 000301 011008 MOVB  1(SP),SOFILL  ;;LOAD 2ERQ FILL SWITCH
10574 6&5937 861307 MOVB  (SP)+.SOMODE+1 ::NUMBER OF DIGITS TO TYPE
18300 16 000002 ADD 82, (S5P) : :ADJUST RETURN ADDRESS -
010804 000406 BR $TYPON 2
010606 112737 000001 £11005 STYPOC: MOVE  #1,SOFILL ::SET THE ZERO FILL SWITCH
010614 112737 000006 011007 MOVE  #b, SOMODE+1 :+:SET FOR SIX(B) DIGITS
010622 112737 000005 011004 STYPON: MOVB 85, SOCNT :;SET THE ITERATION COUNT
2143 010630 010346 MOV R3,-(SP) :1SAVE R3
ci¥4 010632 010446 MOV RY. ~(SP) ::SAVE RY
2145 010634 010546 MOV RS, -(SP) + +SAVE RS
2146 010638 113704 011007 MOVBE  SOMODE+1,RH4 + +GET THE NUMBER OF DIGITS TO TYPE
£147 010642 00S404 NEG RY
2148 010644 062704 00000B ACD 86, RY : ;SUBTRACT IT FOR MAX. ALLOWED
2149 (010650 110437 011006 MOVBE  RY,SOMODE ::SAVE IT FOR USE
21S0 0106S4 113704 011005 MOVE  SOFILL,RY ::GET THE 2ERO FILL SWITCH
21S] 010660 Q16605 00CO0!Z MOV 12(SP) RS : ;PICKUP THE INPUT NUMBER
2152 010664 00S003 CLR R3 : :CLEAR THE OUTPUT WORD
2153 01066k 006105 18: ROL RS + :ROTATE MSB INTQ “C*
2154 010670 000404 2R 3% ::G0 DO MSB
2185 (0i0e72 00E10S 28: ROL 1 ::FORM THIS DIGIT
21S€ 010874 00&10S ROL =5
2187 010676 006105 ROL RS
2158 010700 010503 MOV RS,R3
2159 010702 CCe103 38: ROL K] ::GET LSB OF THIS DIGIT
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1-DINCB-C GAMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PAGE 44
BINARY TO OCTAL (ASCII) AND TYPE
010704 105337 011006 DECB  SOMODE + s TYPE THIS DIGIT?
1 712 0 963 % PL & I “EE IF NO
1071 177770 1€ #177770,R3 :1GET RID OF JUNK
10716 002 BNE 4§ ::TEST FOR O
010720 00S70M ST RY : 1 SUPPRESS THIS 07
010722 001403 BEQ 23 ::BR IF YES p
010724 oos;ow 4§: INC o~ ::DON’T SUPPRESS ANYMORE 0'3
010726 052703 000060 818 $'0,R3 :iMAKE THIS DIGIT ASCII
010732 052703 000040 g3: BIS 8’ R3 : :MAKE ASCII IF NOT ALREADY
01073€ 110337 011002 MOVE  R3,8% :1SAVE FOR TYPING
010742 104400 011003 TYPE 13 ::G0 TYPE THIS DIGIT
oxn;gg 105337 011004 78: DECE  $0OCNT : 1 COUNT BYné
0i0 003347 86T 2% :'BR IF MORE TO DO
010784 (002402 BLT X3 ::BR IF DONE
010756 00S204 INC RY :+ INSURE LAST DIGIT ISN'T A BLANK
010760 000744 BR 2% :1G0 DO THE LAST DIGIT
010762 012605 &%: MOV (SP)+,RS : 'RESTORE RS
010764 012604 MOV (5P)+,RY : 'RESTORE RY
010766 012603 MOV (SP)+.R3 : {RESTORE R3
010770 016666 000002 00000 MOV 2(5P) ,4(5P) ::SET THE STACK FOR RETURNING
010776 012616 MOV (SP)+. (SP) :
01100C 000002 RTI + :RETURN
011002 000 8%: .BYTE 0 : 1STORAGE FOR ASCII DIGIT
011003 000 BYTE O : :TERMINATOR FOR TYPE ROUTINE
011004 000 $OCNT: .BYTE O ::0CTAL DIGIT COUNTER
011605 000 §OFILL: .BYTE O ::2ERO FILL SWITCH
011906 000CO0 §OMOCE: .WORD O : 'NUMBER OF DIGITS TO TYPE
¥ I Y 2T T P Ry e T R P e
.SBTTL READ AN OCTAL NUMBER 7=0M THE TTY
3 ;i*iiili!lllii*!!!liiii!iiiiii!ii!!lﬂl!!liiiii!ii*i*li!i!*ii!*!!!
:¥THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
:#CHANGE IT TO BINARY.
:¥THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
:#0CTAL DIGITS, IF AN ILLEGAL CHARACTER IS READ A ™?* WILL BE TYPED
:#FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST
"EEEE BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.
; #CALL: 1
'y RDOCT : :READ AN OCTAL NUMBER ,
‘¥ RETURN HERE ;;LOW ORDER BITS ARE ON TOP OF THE STACK
‘¥ : tHIGH ORDER BITS ARE IN SHIOCT
011010 011646 $ROOCT: MOV (SP),-(SP) : :PROVIDE SPACE FOR THE - -
011012 O0l&Ee6 000004 000002 MOV 4(5P},2(5P) : 1 INPUT NUMBER
011020 010046 MOV RO, -(3P) s :FUSH RO ON STACK
011022 010146 MOV R1,-(SP) ::PUSH R1 ON STACK
011024 010246 MOV R2. -(SP) + 1PUSH R2 ON STACK
011026 104407 18: ROLIN : *READ AN ASCIZ LINE
011030 012600 MOV (SP)+,R0 :1GET ADDRESS OF 1ST CHARACTER
011032 010037 011138 MOV RO, 5% 1iAND SAVE IT
011036 00SC0! CLR T : 1CLEAR DATA WORD
011040 005002 CLR R&E -
Cl1042 112046 28: MOVB  (RQ)+,=(SR) + 1PICKUP THIS CHARACTER
011044 001420 BEQ 3% :1IF ZERO GET OUT
011046 122716 000CBO CMPB  8'0, (SP) . 1iMAKE SURE THIS CHARACTER
011082 (003026 BGT 4§ :+1S AN OCTAL DIGIT
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1-DINCB-C GAMMA 11 EXERCISER
READ AN OCTAL NUMBER FRO

000087

001180

003002

011172

3%:

4$:

cs:

SHIOCT:

$TRAP:

CMPB
BLT

BR
. WORD

MOV

o4

£'7,(SP)
4$

8107, (SP)
(SP)4,R1

és

RO, -(SP)
2(8p) RO
-(RO)

(RO),RO

RO
$TRPAD(RD),RO
RO

.SBTTL TRAP TABLE

nﬂgxélT¥$(732) 2l-SEP-76 15:32 PAGE 4S

11
i

;3 %8

;3STRIP THE ASCII %UNK

;;nggprn THIS DIG!
: :CLEAN TERMINATOR FROM STACK

; ;SAVE THE RESULT

::POP STACK INTO R2
::POP STACK INTO RI
:1POP STACK INTO RO

s sRETUR
; sCLER

N
N PARTIAL FROM STACK

:3SET A TERMINATOR
;s TYPE UP THRU THE BAD CHAR.

;;n?u nCRu & nLFu

«++ TR

: :TRY AGAIN
: *HIGH ORDER BITS GO HERE
S R EEFEEREEEREER LR EEREEERE R LR XL R LR R LR LR RN LR REERR R EE LR

'48TTL TRAP DECODER

Rt bbb bt bt bbbt bbbt obetbatettd bttt a s s a s a s e s e s S d g g 2 T L Ly
s ¥THIS ROUTINE WILL PICKUP THE_LOWER BYTE OF THE “TRAP™ INSTRUCTION
;¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;#0F THE DESIRED ROUTINE. THEN USING THE ARDORESS OBTAINED IT WILL
;#¥G0 TO THAT ROUTINE.

: :BACKUP BY 2

: SAVE RO
1 sGET TRAP ADDRESS

;3GET RIGHT BYTE OF TRAP
;sPOSITION FOR INDEXING
;3 INDEX TC TRELE

+3G0 TO ROUTINE

;¥THIS TRBLE CONTRINS THE STARTING ADDRESSES OF THE RCUTINES CALLED
; ¥BY THE "TRAP™ INSTRUCTION.

$ TRPAD:

ROUTINE

STYPE

$TYPOC
$TYPOS
$TYPON

$GTSKR

s ;CALL=TYPE

s 3 CALL=TYPQOC
s :CALL=TYPQS
: s CALL=TYPON

; ; CALL=GTSWR

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

TRAP+4{ 104404)

TTY TYPEQUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE QCTAL NUMSER (NO LEADING_ZEROS)
TYPE OCTAL NUMBER (RS PER LAST CALL)

GET SOFT-SWR SETTING
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DINCB. P11 TRAP TABLE

2272
2273 011204 007440
gery Diigoe Q07722

275 011210 010042
gere Olldle 01I0I0

s

2278
2279
2280
2281
2282 011214 012737 011360 000024
2983 Q11292 012737 000340 000028
2284 011230 01004
2285 011232 010146
2286 011234 010246
2287 011236 010346
2288 011240 010446
2283 011242 010546
2290 D1l1244 017746 167670
2291 011250 010637 011364
2232 011259 012737 011266 0OOORY
2293 0llgkz 00O0A0
2295 011264 000776
2235
22%
2297
2298 011266 012737 011360 000024
2293 0llg74 013706 011384
2300 011300 005037 011364
2301 011304 005237 011364
2302 011310 001375
2303 011312 012677 167622
2304 011316 012605
2305 011320 012604
2306 011322 012603
2307 011324 012
2208 011326 01260!
2309 011330 012600 .
2310 011332 012737 011214 000024
2311 011340 012737 000340 000026
2312 011346 104400

2313 011350 Q13222

2314 011352 012716

315 011354 00I6l6

2216 01135, 000002

2317 011360 00OCOD

231 011362 000776

2319 0113s4 000000

MACYL1 27(732)

$CKSKR
$ROCHR
$ROLIN
$ROOCT

MOV

HO4Y

cl-SEP-76 15:32 PAGE 46

: s CALL=CKSKR
+ 1 CALL=RDCHR
s s CALL=RDLIN
: 1 CALL=RDOCT
;'*!i**l!lli!ii!ii*i!lii!lli*ll!i*!!i!!i!i!ll!!**i!!i!*ii!iiil**i
-8BTTL POWER DOWN AND UP ROUTINES

P REERREEREERREEREEERERERERRREERERERRREEREREEEEERERREFERERLRERERE

:POWER DOWN ROUTINE
$PWRON: MOV

TRAP+S(10440S) T;ST FOR _CHANGE IN SOFT-SWR
TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE
TRAP+7(104407) TTY TYPEIN_STRING ROUTINE
TRAP+10(104410) READ AN OCTAL NUMBER FROM TTY

#SILLUP, Q8PURVEC ;:SET FOR FAST UP
340, 98PURVEC+2 ; :PRID:7

RO, -{SP)
Rl,=(SP)
R2,-(SP)
R3.-(5P)
RY,-(SP)
RS, -(5P)
JSUR, = (SP
SP, $3AVRE

$SPURUP, J#PURVEC

.2

)

; sPUSH RO ON STACK
:+sPUSH R1 ON STACK
; ;PUSH R2 ON STACK
+ ;PUSH R3 ON STACK
:;PUSH R4 ON STACK
:;PUSH RS ON STACK
: sPUSH dSWR ON STRCK

:;SAVE SP
;:SET UP VECTOR
: sHANG UP

S REERREREERERRLEEREREREERRRERRELRRRRERREREERERERERRRXERRELREEERE

:POWER UP ROUTINE
$PLRUP: MOV

18:

SPURMG: .
$PURAD: .
SILLUP:
$SAVRE:

J#PWRVEC ;;SET FOR FRST DCWN

$SILLUP
§SAVRS, 5P «+6ET SP

$SAVRE ::WAIT LOOP FOR THE TTY
$SAVRE : 'WAIT FOR THE INC

13 ::0F  WORD

(SP)+, aSWR : :POP STACK INTO @SWR
(SP)+.R5 :1POP STACK INTO RS
(SP)+. R4 : :POP STACK INTO RY
(SP)+.R3 ::POP STACK INTO R3
(SP)+.R2 : :POP STACK INTO R2
(SP)+.RI : :POP STACK INTO RI
(SP)+ RO : :POP STACK INTO RO

#SPURON, 98PWRVEC' ::SET UP THE PCWER DOWN VECTOR

$340, J8PURVEC+2 ;;

PWRMSG

(PC)+, (SP)

START]

PRIO:?

s :REPORT THE POWER FAILURE

: sPOWER FRIL MESSAGE POINTER
; sRESTART AT STARTI

s :RESTART ADDRESS

;; THE POWER UP SEQUENCE WRS STARTED
;3 BEFORE THE POWER DOWN WRS COMPLETE
;3PUT THE SP HERE
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DINCB. P11 VTOl INTENSITY POINTERS & DATR

2320 .SBTTL_ 'T01 INTENSITY POINTERS & DATA
2321 ;TABLE OF POINTESS TO X AND Y INTENSITY PATTERNS FOR VIOl DISPLAY
g3e3 Qlie DLl LEVTAB: L}
24 011370 01146 L2
2325 011372 011471 L3
2326 011374 011474 LY
g37 QL1376 011500 L5
5358 Oilude 01113 7
2330 011404 011522 L8
2331 011406 011532 L9
2332 011410 011543 L10
2333 011412 011558 L1]
2334 011414 011570 L12
2335 011416 011604 L13
233 011420 011621 L14
2337 Oll4g2 011637 Li5
2338 011424 011636 L1g
2339 011426 011676 L17
2340 011430 011717 L18
2341 01143z 011741 L13
2342 011439 DI1784 L20
2343 Q11436 012010 L2l
2344 011440 012035 L22
2345 Q11442 012063 L3
2346 Q011444 012112 L24
2347 C1l446 Q12142 L2s
2348 011450 012173 L26
2349 011452 012225 L7
2350 011454 012260 L28
2351 011486 012314 L9
2352 011460 01235) L30
2353 Q11462 012407 L3]
2354 OLl%ed Dl24e L32 3
2356 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY
2357 : THE ENTRIES ARE PACKED 2X,Y COORDINATES T0_A WORD
23%8 5k I THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER
2353 . } COORDINATE.
2361 011486 033 Ll:  .BYTE 33
2362 011467 'Dlb 062 L2:  .BYIE 16,62
363 01471 ‘026 032 - De4 L3:  .BYTE 26,32,BM
2364 OI1474 Q21 015 056 L4:  .BYTE 21,15,56,62
2365 011477 062
23k 011500 005 020 043 LS:  .BYTE 05,20,43,57,71
237 011503 057 Q71
2368 01150 024 000 032 Le:  .BYTE 24,00,32,47,65,5!
2369 011510 047 065 OS]
2370 011513 Q02 Q018 Q020 L7:  .BYTE 02,15,20,43,4,61,65
2371 011616 Q043 04 Ol
2372 011821 Q&S
2373 01182 005 Q12 Q024 Le:  .BYTE 0S,12,24,37,41,56,70,63
2374 011828 037 Q4  OSe
2375 011830 070 063
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DZNCB.P1L VTOl INTENSITY POINTERS & DATA
€376 011532 000 013 016 LS: .BYTE 00,13,16,31,35,43,57,61,74
377 iisg 03; ogs 8;3 :
3;3 1124 830 81 Lib L10: .BYTE 00,13, 16,31,43,55,57,61,74,35
380 011546 031 043 0ss ‘
2381 011581 0s? 06l 074
2382 011554 03S
383 011555 5 15 27 Lll: .BYTE 12,15,27,33,41,45,62,57,74,00,76
gew llggg 5 45
85 0ll 0s 74
2386 011566 000 076
2387 8115?0 000 003 016 Ll2: .BYTE 00,03, 16,21,24,37,42,45,57,61,64,76
2388 011573 02! 024 03
2389 011576 042 045 0S7
2390 011601 0el 064 076
2391 011604 007 012 015 L13: .BYTE 07,12, 15,20, 34, 36,42,50,54,56,71,73,75
2392 011607 020 034 036
2393 011612 042 0S0 0S4
2394 011615 0sk 071 073
2395 011620 075
23% 01162} 001 00s 7 LINY: .BYTE 01,05,07,13,20,26,32,34,46,40,52,60,65,73
2397 011624 013 020 026 ;
2398 011627 | 034 046
2399 011632 040 0s2 080
2400 011635 065 073 &4
2401 011637 006 027 LIS: .BYTE 03,7¢,27,11,25,30,33,45,47,50,54,52,71,74,66
2402 011642 011 0es 030
2403 C1164S 032 045 047
2404 011650 0 0s4 0se :
2405 011653 071 074 066
2406 011656 006 010 023 Llb: .BYTE 06, 10,23,25,27,30, 32,44,46,50,53,64,71,77,02,04
2407 011661 02s 027 030
2408 011664 032 a44 046
2409 011667 0s0 s 064
2410 011672 071 r 002
2411 011678 004
24l2 011676 002 004 006 LI7: .BYTE 02,04,08,10,22,825,27,30,33
2413 011701 010 022 02S
2414 011704 027 030 033
2415 011707 045 047 0s0 .BYTE 45,47,50,52,65,71,73,77
2416 011712 0s2 065 071
2417 011715 073 077
2418 011717 002 014 006 L18: .BYTE 02, 14,06, 10,22,25,27,30,33
g419 011722 010 0e2 0eS
2420 011725 027 030 033 ,
2421 011730 045 047 0s0 .BYTE 45,47,50,52,6M4,66,71,73,77
2422 011733 0s2 064 066
2423 011736 071 073 077
2424 011741 002 004 006 L19: .BYTE 02,04,06,10,22,25,27,30,34,41,43,46,50,57
2425 011744 010 022 025
2426 011747 027 020 034
2427 011752 041 043 046
2428 011755 0s0 0s?
2429 011757 063 065 071 .BYTE £3,85,71,74,77
2430 011762 074 077 >
2431 0117eM 001 003 005 L20: .BYTE 01,03,05,07,12,30,23,64,25,42,27,34, 36,51

e —— ————— a—_ -
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DZNCB.P11 vTOL INTENSITY POINTERS & DATA
2432 011767 007 Q012 030
2433 011772 023 084 025
2434 011778 Q42 027 O
BEhE BB
543 01 053 0% 073
2438 012010 001 003 005 Lal:
2439 012013 007 010 040
2440 012016 Q16 021 023
2441 012021 025 Q42 027
2442 012024 034 Q45
2443 012026 051 0S5 OS7
2444 012031 0B  OBY  0BB
2445 012034 072
2446 012035 OO Q003  QOS Le2:
2447 Q012040 007 . 010 040
448 012043 016 - 021 023
49 01204 025 042 027
2450 012051 O34 04
2451 012053 05! 053 0SS
2452 012056 057  ORD  O&M
2453 012061 OBk 072
2454 012083 000 002  0OS L23:
2455 012086 Q11 013 Olb
2456 012071 022 03 Q27
2457 012074 031 025 040
2458 012077 Q42 047 .
2459 012101 OS5I 0S4  OSk
2460 012104 060  0OB3  0BS
246l 012107 071  O74 076
2462 012112 000 003 007 La4:
2463 012115 012  OI%  OIb
2464 012120 021 023 025
2465 012123 027 032 034
2466 012126 030 043
2467 012130 Q4%  0S0 OS2
2468 012133 055 D83  OBS
2469 012135 067 071 074
2470 012141 076
2471 012142 003 005 007 L2s:
2472 012145 010 012  OI4
2473 012150 0l 021 023
2474 012153 027 032 O3
2475 012186 03k 04!
2476 012160 045 047  0SO
2477 012163  0S2 0S4 063
2478 012166  0BS 067 070
2479 012171 072 07
2480 012173 003 005  0QO7 L26:
2481 012176 010 012 - 016
2482 012201 02l 023 025
2483 012204 030 032 0¥
2484 012207 036 04l
2485 012211 045 Q47 OS2
2486 012214 0S4  0Se 06l -
2487 D01 083 067 070

KO4

21-SEP-76 15:32 PAGE 49

.BYTE 55,57,70,53,66,72
.8YTE 01,03,05,07,10,40, 16,21,23,25,42,27,34,45

.BYTE £1,55,57,60,64,66,72

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

.BYTE S1,53,55,57,60,64,66,72

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

.BYTE S1,54,56,60,63,%5,71,74,76

.8YTE 00,03,07, 12,14, 16,2!,23,25,27,32,34, 30,43

.BYTE 46,50,52,55,63,65,87,71,74,76

.BYTE 03,08,07,19, 12, 14, 16,21,23,27,32,34, 36,41

.BYTE 45,47,50,52,54,63,65,67,70,72,76

.BYTE 03,05,07,10,12,16,2!,23,25,30,32,34, 36,4!

.BYTE 45,47,82,54,56,61,63,67,70,72,74,76

——— Se———— - - -
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DINCB.P11

2488
2489
a4

012222

OOO00000000000000000O0O00L0OD
e e Pt P P P s ot s s Pt ot Pt Bt Pt Pt Pt Pt ot ot Pt ot Pt ot

o
| S
n
(X
W
£

012451

VTO1l INTENSITY POINTERS & DATA

076

007 L27:
016
025
032

047
0S4

074
007 La8:

005 Les:

00S L30:

00S L3l:

005 L3z2:

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

.BYTE 41,45,47,50,5¢2,54,61,63,65,67,70,74,76

.BYTE 03,05,07,10, 12, 14, 16,21,23,27,30, 32,34, 36
.BYTE 43,45,47,50,52,54,56,61,63,65,67,70,72,76

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

.BYTE 45,47,50,52,54,56,61,83,67,70,72,74,76

.BYTE 01,03,05,07,10,12, 14, !6,21,23,25,27,30, 32, 36,41

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

.BYTt 01,08,08,07,10,12, 1M, 16,21,23,25,27,30, 32, 36,41

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

.BYTE 01,03,05,07,10;12,14,16,21,23,25,2?.30,32,34,36
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2544 0I12484 014 016 021
354s Q1467 023 05 Qg7

0l2462 030 032 0™
47 Q12465 3% |

12465 4 043 04 .BYTE 41,43,45,47,50,52,54,56,61,63,65,67, 70,72, 74, 76

5549 Qlay7l 047  0s0 052
2550 012474 0S4 056 06l
2561 0la477 063  0BS  0B7
9552 Q0lgs02 2070 072 O™
2553 012505 076
2554 .EVEN




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER

DZNCB.P11
2555
2556
§SS? .

223 fiseng
2560 012812
eSbl 012514
ESE% 0%2516

o3 isess
eS6S 012524

S6b 012526
2567 012530

S68 012532
2569 012534
es70 012536
2571 012544
2s7e 012552
2573 012560
2574 012561
2575 012566
2576 012574
2577 0lee0e
eS78 012604
2579 0126l2
2580 012617
2581 012624
eS82 012632
2583 012636
2Se4 012644
2585 (012645
586 012652
2587
2588

DISPLAY MESSAGES

000000

0l2Sel
000000
012604

0S4111
05211k
020040

200

040
046515
00C200

047514
O44la4
o46117

0Sg4le
052040
047510

020132
036524

Q40515°

047532

02es0e
100101

Q4esa7
Q42522
020104
0S0120
051110
Q42114
047503

200
0Slle4
0Sas17

046517
040507

NOY.

MACY1l 27(732) 21-SEP-76 15:32 PAGE 52
.SBTTL DISPLAY MESSAGES

: THIS rsTEgﬁ Esssncs FOR THE BOTTOM OF THE SCOPE

MESSI: uggul
TERM

MESS2: goooa

MESS3: goona

MESSY: gnaow

MESSS: gooos

MESSE: goous ;

WDOO1: .ASCII <15>¢<12>/LOKER THRESHOLD /<END>

WD002: .ASCII <15><12>/UPPER THRESHOLD /<END>

WD003: .ASCII <15><12>/Z COUNT=/<END>
WDOO4: .ASCII ~/ MATRIX COUNT=/<END>

WDO0S: .ASCII ~/ ZOOM/<END>
WDO0B: .ASCII ~ B-GAMMA/<END>

.EVEN
ENC=200 :MSG TERMINATCR FOR DISPLAY CHARS
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BOS

MOTNAEALT1LATNARLS  AaMMA 1) EVERATEER MACY!! 371732 21-8FP=7& 15:32 PAGF §3
VaB."dd Viwd o™MMNML SN MBLE

2383 .$BTTL vT0] CHARACTER TABLE
2530 s THIS IS THE TABLE OF CODED LETTERS AVAILABLE FOR THE
3 :vT01 SCOPE,

2593 012656 077061 . TRSLE: 77061 o
25 012660 $3S061 35061

£33 Qlgssa QO4sllY 4S117 :8
g% Ol266N 03711 37116

2597 (012666 0OC2056 £2056 , 3C
2538 212&75 Q34041 34041

2539 Clgb™e O8NSl 4511 H
600 Q12674 337122 37122

geCl 012676 Q77 9eC’? ] 1
3838 Exggno gTege” 547

2823 Q12702 1 CaCyi iF
=828 012708 JTECN7 04

gbCs 0127 T30SE T303E ;G
X Dig7i0 38NN 38341

gsd? QDlg7l2 QM306! 43081 i
2608 315:14 43077 43077

2635 Qigrie D102k 10218 i1
3610 Dig7ef B34a0s 35204

gsll Q12722 02044t 2044 3d
stlg 2lgTes 279s1C0 78410

i3 LTk Tl 12461 K
ssls 2127 Sl S2447

25 D13732 008077 03077 L
215 DiaTd Doatw 83041

$i7 Gz Kedel S30e1 M
2£l8 (012740 Q043SeS 42585

€13 013743 Je34el £3461 N
ce20 212744 Qu3IES 43165

gbel Cig7ye 043056 43056 :0
2622 (012780 (035061 35061

g6e3 012752 L3604l 3e041 P
2628 0.2754 03708) 3706l

262S 012756 0S246b S2466 i3
5te 012760 03t06! 35061

2627 (12762 0Ol246l 12461 ;R
2628 012764 (037087 37057

2659 Clovee 061017 41017 3
2630 (012770 Q7CliM 7011%

2631 Q12772 010204 13204 ;T
gt 0127 204 76204

2633 012776 0430S6 43056 HE
634 013000 Q43061 43061

gt 013002 Q4250 42504 v
2636 013004 (043061 43061

2637 013006 0535€) 53561 U
ge38 013010 043065 43065

2639 (013012 (0e2S06! 25061 )
2257 013014 (042504 §2504

2641 0130i6 010204 10204 Y
gb42 013020 043052 43052

2643 013022 (0084077 08077 Z
b4 013024 [7e40M 76404
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DINCB.PLL

648 013026
2646 013030
520 BiERA
2650 013040
2681 013042
g652 0130
2653 (13046
268% Q0130SC
2658 013082
g6s6 012254
2857 013056
2658 013060
2659 (13062
2660 (013064
2661 013066
etbe 013070
2663 013072
2664 013074
2565 (013078
2666 013100

gbb’” 0Ol

eb gl

2689 QI

2670 Ui

ee?l (Ll

eb72 0l

2673 0l

2e74% 0l

2675 Q!

es76 0l

2677 01

e6’8 0!

2873 0l

2680 Ol

es8l 0l

g2 0l

0l

01

01

01

01

0l

5}

gl

gl

01

01

01

0l

01

0l

0l

01

01
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02057
36041
10400

So417

36410
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DOS

MAINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYLL 27(732) 21-SEP-76 15:32 PARGE SS

DINCB. P11 vI0L CHARACTER TRSLE
2701 013206 Q10102 10102 7
2702 013210 Q77010 27010
233 Qi312 D056 43056 8
203 QIIRIY O380% 35086
708 013316 041018 41016 19
E708 013220 038077 350
2708 .SBTTL ASCII MESSAGES :
2710 Q13222 00S0IS 0S1012 0SIS0S PWRMSG: .ASCIZ <15)<12)<12)/RESTARTED AFTER POWER FRILURE/
2711 013230 (40524 0S2122 Q42108
2712 013236 Q40940 052106 051108
3713 013294 DSQO4Q 053817 051105
2714 0i3252 043040 044501 052519
715 Q13360 042522 000 i i ;
271€ 013263 __ 0I5 0OSOI2 Q42115 MSGl: .ASCIZ <15)<12><12:/MD-11-DINCB-C  GAMMA 11 EXERCISER/
717 013270 030455 02646l 055109
2718 013276 041516 026502 020103
718 013304 020040 040507 04&S1S
2720 0I3312 020101 030961 042940
3721 013320 042530 041522 OSISlI
2722 0I33%6 051105 000
2723 013331 _ 0I5 Q42412 03216 MSG2: .ASCIZ <15><12>/ENTER THRESHOLD VALUE IN-OCTAL - THEN RETURN =/
2789 Q01333 051105 052048 OSILIO
2725 013394 051505 Q47510 Q42114
2726 013352 053090 (Q4e10I 042535
2787 013360 044440 020116 Q41517
2728 01336 040524 020114 020055
2723 013374 Ow4l24 047105 051040
2730 D302 0s2ios 0S1IZS 020116 5
2732 013412 00S0IS 052502 020123 MSG3:  .ASCIZ «<i5)(12)/BUS TIMEOUT ER - VSVOl DISPLAY/
2733 013420 092515 0SesI7
2734 0I436 020124 051105 026440
2735 DI3434 0S3040 053123 030460
273 DI3442 042040 OSISI1 046120
2737 013450 0S4S01 00O 2
2738 DI453 _ 0I5 Q41012 051525 MSG4: .ASCIZ «15)<12)/BUS TIMEOUT ER - vIOI DISPLAY/
2733 013460 0S2040 Q46511 047505
2740 DI34e6 052125 Q42440 020122
2741 013474 020058 052126 Q30460
2742 013502 Q42040 OSISI1 046120
2743 013810 0S94S01 _ 000
2744 013813 015 C410l2 051525 MSGS: .ASCIZ «15)<12>/BUS TIMEOUT ER - NCIL/
2745 013820 052040 Q4eS1I 047508
2746 013826 052126 Q42940 020122
2747 013834 020055 041516 03046l
2748 0i3%42 000 %
2743 013843 (OIS Q42412 052116 MSGB: .ASCIZ «15)<12>/ENTER KEYBOARD COMMAND(S)/
2750 013850 051105 Q4S440 084505 -
2781 013556 Q47502 051101 020104
2782 013%64 047503 096515 047101 A
2763 013572 024104 024823 00
754 012577 __ 015 041012 051526 MSG7: .ASCIZ <15)<12)/BUS TIMEQUT ER - ARLL/
2755 013604 052040 Q46S1I 047505 .
275 013612 0S2128 (042440 020122

S ——



f
|
|
|
!
!
i
|
i
b
i

|
|
|
|
|
|
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DINCB.PLL
8:97

furu

228
58

013620 uauggg 0S1101 Q304el
00200t

013628

%

PR e - — -

RSCII MESSRGES

.END
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DINCB.B11 CROSS REFERENCE TASLE -- USER SYMBOLS
RDUMMY 007105 1689 1694 17528
ARADR 001174 6178 1386
BRBUF Q0124 52 1507 1512
1350 - £S89 1289 1293 1295% 1508

ARCONV 0060294 - 1290° 1283 123 1507w
ARCSR 001242 ESls 1369 1387  1393* IS0Bx  1S09%  ISIO
ASCIZz 00738 1719
ASCLP_ 006770 17268 1735
ASCRES 007072 1724  1751%
RSCZSP 006732 1692 1718s
AWRIT 008700 1118 1122 18314

€ 001328 B80s 1113 1583 1858 1673  1676%
BASY 001330 91 [1l14% 1593« 1653
BELLEN (001354 §91s 1253 1254

IT0_ = 000DO! 5014
BIT00 = 0O0OO! 43ls 501
BIT0I = 000002 430s 500
BTT02 = 00000Y 489 439
E1703 = 000010 4g8s 498
BIT04 = 000020 4878 497
BITOS = 000040 486t 496
81706 = 000106 4858 445
BI707 = 000200 4g4e 434
BIT08 = 200400 4838 493
BI709 = 001000 4828 432
BITI = 000002 SOCe 1406
BITI0 = 032000 4gls
BITil = 004000 408
81712 = 010000 4738
BIT13 = 020000 4768
EITI4 = 040000 4778
BITIS = 100000 4768
8172 = 000004 4338
BIT3 = 020010 4388
BIT4 = 000020 478
BITS = 030040 4368 851
BITE = 000100 49Ty
BIT7 = 000200 4gas .
BIT8 = 000400 433s 873 910
BITS = 001000 4328
BLANK  OOEE74 16898 1696
BOOBOO (002064 799 793 7% 8304
B0X  002bek 9278
B0X1 003012 928 9608
BPTVEC= 000014 S8

AN 0084E2 1597 16338
BRANL  00BH70 1634 1633
CHANGE 002616 8% £38 B4l 859 874 8% 300 919
CHARCT 001324 B79  986% 935
CHON 003436 1022 1050  1053s
CH72  0OEY1G 1601 16108
CH74 00430 1563 1Bl2w
CH7S 008422 1600 16118
CH7e  00E410 1602 1603

H77  DOBMO2 1603 1608%




MRINDEC-11-DZNCB-C

DINCB. P11
CKVALU 003270
CLALL = 000100
CLZ = 000020
eoL 00667,
COLK 006E
COMSAV 001316
CPERL O00133M
CR = 00CC1S
CRLF = 000200
DCHAR 006106
DCONT  D0SE&46
DDISP = 177570
DISBG 0OO%
DISBG1 004730
DISDAT
DISDON 003s00
DISLOP 003234
DISPLR 001142
DISPRE 000174
DISPY  DOSBE34
DISPYl 0O0S&76
DISPY2 005726
DIVCNT 007070
DIVIDE 007120
DIVIUS 00712k
DIVLOO 007146
DMRTRX (003212
DSWR = 177570
DTYPE 001254
DUMMY! 00&724
00E726
DVLOOP 003342
DvT0l 006304
EMTVEC= 000030
END = 000200
ERARSE 00SS36
ERRVEC= 000004
FREERN 001342
GRIN 001320
GET 0o0ee2l1z2
GNS = ¥»s2¥x U
GOON 003376 -
GSG 003166
GTSUR = 104404
HORIZ 001274
HT = 000011
INCXY 001332
INTENS 001256
INTLUT 001260
10TvEC= 000020
JBOX 0041860
JBOX1 004306
TB0%2 004400

1017%
1421

1195

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

1412%

1180

1241

14548

1048
1693

e58:

14318
737%
915

2269

1675

1334%

05

1169 - -- 1176
1204 1209
1107 1163
17158

2585 25888
743% 1343
1141 1408
2271 2273

21-SEP-76 15:32 PAGE S9

128s

1354%

2274

1289

1371%

227s

14528

1226 1231
1303 1306
137c%  1392%
2276

1235

1351+

1395+

1282

1374




MRINDEC-11-DZNCB-C GRMMA 11 EXERCISER MRCYLl 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

D2NCB.P11

KEDBUF 001304
KBINT 006122
KBUFE 001308
LARGEL 003150
LARGES 003132
LDIMGE 005756

LEVTAS 011356
LF__ = 0o0QI2
LISEN 001712
LISN 001732
L1 011466
Li0 011543
L1l 011585
L12 011570
L13 011604
L1 01162l
LIS 011637
L16 011656
LI7 011676
g oz
LiS 11741
L2 011467
L30 Q11764
(21 013010
(22 012035
123 012063
24 Qlalle
L35 Q12142
(26 012173
(7 Q12225
L28 012260
(23 012314
L3 011471
L30 012351
3] 012407
L32 Q1496
L4 011474
LS 011500
(& 011505
L7 011513
L8 011522
L3 011532

MESSZ 0lesie
MESS3 012516
MESSH 0l2522

SSS 01252k
MESSE (0l253¢2
MLOOP 003416

MOVALL 0070%2

HOS

1638
786 788%  8Sl*  BS2

833 840 843 8tb

1636 1638 16Mu4s
1071  10%4* 1095  1l02%
10714
74 748 835 837
17454

21-SEP-76 15:32 PAGE &0

1250 1252%  1S34%

880 885 ges

1145 1422 1424

1S35#

89l

1536

903




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACYLl 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

DZNCB. P11
MRXADR 001264
MSELCT 001352
MSGI 013263
MSG2 013331
MSG3 Q13412
MSG4 013453
MSGS 013513
MSG6 013543
MSG7 013577
MXSML 004042
NCADR 001164
NCAREG 001202
NCCSR 001176
NCIREG 001210
NCOFF 001200
NCSET 001556
NCSFUN 001212
NCSTP 005454
NCSTP1 005506
NCSTRT 005440
NCZHI 001204
NCZLO 001206
DEF 003360
NOMACH 00B522
NOSUB 0071
OTTY 006704
OUTLIN 0033
OVTHMI 003164
PATURT (003662
PC  =%000007
PIRG = 177772

PIRQVE= 000240
PIXASM 001272

PIXCNT 001270
PRC = 000000
PRlI = 000040
PR2 = 000100
PR3 = 000140
PR4 = 000200
PRE = 000240
PRE = 000300
PR7 = 000340
PS = 177776
P = 17777

SW b
PURMSG 013222
PWURVEC= 000024
ROCHR = 104406

1984

22744

1009*
Q06#*

27234
812
27384

738
1404%*

1245#
1412%
883
14048

8935
B869x
706%

1011
1336

27324

745
901 *
976%
1162%
1231 %
1377%
1545*
1697%
2l07%

1082#%
1090*

873%
2282%

05

21-SEP-76 15:32 PAGE 6l

1012%

B855*
1406*

1421%

B31*
907 %
10S6*
1169%
1235*
1397%
1550*
1728%
2314

1083%
1093*

835+
2283

1016%

g84*
1412

839
c2*

B887#*
1413%

839*

2298*

889x
1914*

B42%

2310%

890

B4S*»
935*
1119%
1184#
1284#
1426*
1597 %
1812%

1092%

2311%

91S*

g46%

938%
1122%
1187%
1230%
1946%
1617%
1817%

1152#

860*
42 *
1123%
1199%
1293%
1459
1613%
1831 %

1243%

852%
943
1127%

1246

876%

9S2*
1128%
1209*
1300%
1480%
18632%
2077%
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DZNCB. P11 CROSS REFERENCE TABLE -- USER SYMBOLS
ROLIN = 104407 2207 22758

ROOCT = 104410 871 897 2276
RESVEC= 000010 '

RLJL ~ 007174 17918 1793

RMJUST 007206 1778% 1732% 17954

ROUTA 002104 80l 835

ROLTE 002116 802  837%

ROUTC 002130 803 839

ROUTD 002140 804 4w

ROUTE 002144 805 342w

ROUTF 003154 80F 344 1151

ROLTG 002250 807 860w

ROUTS 002260 810  862s

ROUTK 002302 811 8678

ROUTL 002312 812 869

ROUTM 002342 813  B75#

ROUTN 002402 BI4 883w

ROUTR 002420 818  B8ks

ROUTS 002436 819  88%

RCUTT 002454 B35 8928

ROUTU 002470 821 835k

ROUTV 002520 802  90ls

ROUTW 002540 823  906#

ROUTZ 002576 B3 914

ROW  00SGBE 1655%  1667%  1669% 16818
ROWCNT 001336 Bg4s 1010% 1013x  1015%
ROWK _  00bEEM 1655 1669 1680w

RTABLE 002000 g 797 g0l

RO =%000000 426w 731% 733 734% 78ex 789 791 792 7%% 795 797 @47% 849

876% 873 309* 910% 929 Q32 933 937 939 940 944 94S* 947
9S1# 60 363 965* 972% 973 975#% 987% 989 993* 1000%* 1003 1054#
1071  1095% 1096 1099% 1100 1167% 1170% 1171 1175%  1177% 1178 1182% 1186#
1188 1189 1197% 1200% 1201 1203% 12i10% 1212% 1219% 1222% 1223 1225% 1232%
1234 1273% 1275% 127e# 1277% 1309% 13l1¥ 1312% 1313% 1329% 1331 1332  1335#
1353 1339 1340%  1346*% 1347 1348% 1349 1365% 1367 1368% 1386 1388 1389%
1422% 1423% 1424 1453 1466% 1468 1489%  1496%  1559%  1658% 16Bb* 1673%  1675%
1676 1733 1745% 1747% 1772% 1781% 1800 1801% 1803 1810 1813%  1814% 1815
1816% 1B819% 1822% 1B2b* 1827% 1B28% 1829% 1830% 2060 206l* 2062 2065 2204
2208 2208 eele c23ex 2235% 2250 caSl%  225¢ c253% 2254% 2255% 22Sh# 2284

R1 =%0C0001 42748 732% 733% 735 848* 857% 930 Q46 * 950* 61# S67% 863 970%
977% 978 988#* 989 991 993 994 1025* 1032 1034 1037 1039% 1042

105S# 1088% 1133% 1134 1168% 1183% 1185* 1198 1205% 1206 1208% l2l4%  1220#

8 1230% 123b% 1274% 1278% 1279% 1280% 1310% 1314* 1315% [3]16%  1330%

1331% 1333 1339% 1341 1366%  1367% 1369 1387% 1388% 1390 1457 1467% 1469

1490% 1493%  1S62%  1SB4*  1659%  1670% 1719% 1721 1722 1732 1773%  1780%  178S#%

R2 =%000002 4eBs 1011* 1017 1019% 1032 1037%  104e% 1131% 1135% 1139 1491  I494% 1499
155e*  1557%  1558% 1559 1560% 1SBl¥ 1562 1563% 1564 1657% . 1660*  166S5% 1722%
1730% 1731 1733% 1782 1784% 1787% 1791% 1802% 1803% 1804 1806% 1807 1808#
18llx 1821 1823 1824 c206 cellx 2219% go2l¥ 2223 2229 230 2286 2307%

R3 =7%000003 4298  1026* 1029%  1040% 1132% 1134% 1138 1291 1294 1297 1492 1493 1498%
1Slg* 1513% IS1M 1518%  1520% 1528 1S81% 1587 1591 1595 lelex 16l3%  16l4
1e15# lble* 1657 1665 1721% 1732% 1786% 1979 1981% 1382 1985% 1986 1993*
1994 1996 2004 c008 2010% . 2016 2018 2020% 2023* 2IM3 2152% 2158% 2159#
cle2* 2ie7% 2168% 2169 cl78x 2287 2306* '




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732)
D2NCB.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

R4 =%000004 430s 1023* 1030* 1031%
1076% 1077% 1078% 1079%
2l4yb¥ 2l47% 2l148* 2149

RS =%00000S 43ls 1048% 1556 1560
1742 1794 1747 1771%
2153% 2155% 21S6* 2157%

Rb =%000006 432 434 697 698%
R7 =%000C07 433 435

SCLCEL 003320 1020 1025%

SELCTA 00Slle 7cH 876 807 13294
SELCTB 00S2ee 7¢b 901 1365%

SELCTC 005356 gee 1386#

SHETCT 00eb&2 16S4*  16B3* 16798

SHFTK 006660 1654 16788

SKZE 007036 17408 1741

SP =%000008& Y34# 701% 709 717%

1633 1634%  1640*% 1719

STACK = 001100 409% 701 783

START 001356 S34 E94s

START1 001616 739 7434 gbl 2315
STKLMT= 177774 4204

SWR 001140 Sbes 699 711% 713 .
SWREG 000176 5324 719 1880 1893
SKO = 000001 4734

SWO0 = 0CO00CL 434 473

SWol = 000002 462 472

SW = 000004 Hol# 471

SW03 = 000010 4604 470

SWCY = 000020 459 469

SWOS = 000040 4SB# 468

SWie = 000100 4578 467

SW07 = 000200 4564 466

SW08 = 000400 - 4558 465

SW03 = 001000 4548 464

SWl = 000002 472#

SWi0 = 002000 453

SWll = 004000 4So

SWl2 = 010000 4S1is

SW13 = 020000 4S50

SWi4 = 040000 4498

SW1S = 100000 4484

Sde = 00000H 4718

Sk3 = 000010 4708

SkW4 = 000020 4694

SWS = 000040 468

Skie = 000100 HE74

SW7 = 000200 4664

KOS

21-SEP-76 15:32 PAGE &3

1036%
1085
21S0%
1576%
1774%
2158
699

719%

1880

1047%
1581
clbb*
1580
1779%
2289

1917%

1048

1726%
2174%
1724%
1788%
2304*

2290

049*
775%
177%
725%
B820#*

b T = b

2303#*

1072
1782
2305*
1729%
1822

1074+
1784

1731%
2145
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DZNCB.P11° . CROSS REFERENCE TABLE -- USER SYMBOLS

S8 = 000400 4ESe

SW9 = 001000 4EGH

TABLE 012656 - 1Ble 2593w

EX_ 001340 B85s  748% B3C*  B7¥ 987 988 1008 1133 1145 1490
TBITVE= DO0CIY 0b#
CHR 0084 1896%  1608% 1609% 1610¥  1Bl1¥ 1612 1620w

TEMPO 001246 BS6#  1130% 1136% 1259 1260 12e8% 1271% 1272% 1273 1274 1291  1298% 1299
1308% 1303 1310 1330  1434% 1436% 1477% 1478 1801  18§15%

TENPL 001250 BS7# 1294 1239  IN3Gk  1438x

TENPZ 001252 BSe¥  1297% 1301

TERM = 0000OG 25578 2559 z

THHI 001314 B75s  750% 898 991 1017 12l

THO 001312 B74 749 872 1000 1019 1117

TINE 001344 6878 B48

TIXENO 0O0B576 1661 16638

TIXDIS 006532 1617  16CHs

TIXDON 0QBE46 1672 16758

TIXL 008566 16608 1674

TIXHOK (008606 1664 1666w

TIOY 004146 864 11628

TKVEC_= 000060 13k  751% 75k

TOTSIZ 00132z 678¢ 986 1130

TPVEC = 000DEY 5148

TRAPVE= 000034 Slos 703 704

TRTVEC= 000014 5074 .

TTYOUT 901310 B73%  B30% 1256%  1544%  ISHE¥ 1549

TYPCR 006154 832  1544s :

TYPE = 104400 723 78 789  74; 754 85 870  8el 8% 904 912 1891  ig9%@
1895 1908 1919 1938 1991 1997 2002 200 20iI 2012 2014 2017 2021
2073 2170 2236 2238  226bw  23i2

TYP0 006174 31 1257 IS45  [S47e 1548

TYPOC = 104401 1894  2267%

TYPON = 104403 2269y

TYPOS = 104402 22688

VERT 001276 BES¥  9B1¥ 1065k

VIADR 001172 B13# 1365

VICSR_ 001234 g4cs 1112% 1281 1317% 1341 1366  1372%  I433% 1484

VIEXCP (006340 1592 1535k

VIEXCT 006374 1598 1605k

VIMADR 001170 0% 1335

VINOSP 0OBH34 1604  1bl3w

VIPL  00B256 15788 1582

VIVADR 00116E BOS# 1329

VIVCHP 001216 B32s 1478 t

VIVCRG 001214 63i8 735 1330 1344  J445% 1475  1479% 1526 * 1528%

YTVCSR 001222 378 @78 (03 e L9l 1333 IS IWDr D2 1w NS luse 19SS

VIVINT 001232 BY18  1347%

VIVMAP 001224 6388 1453«

VIVPOS 001220 B33s 1109

VIVPX 001296 B33  1457%

VIVPX1 001230 EH04

VIVSAV 001262 Be28 954 1191

VIMDON B0B4SE 1579 16194

00b2k4 15818 1586 1590 1594

VTIL 1618 _
VTWRIT 00b246 1118 1118 1123 1128 1143 1147 15768 1695




MRINDEC-11-DZNCB-C GRMMA 11 EXERCISER MACY1l 27(732)

DZNCB.P11

VTXDAC
VTYDAC

1468%

CROSS REFERENCE TRBLE -- USER SYMBOLS

1054  1059%
1800#

1811 1833%
1866#

1867#%

1055 1064%
1737 1739%
2037

20932 2l0l#*
697

2031#%

2011 2031

2109

23178

2037

2031 2109

2109 .

2lB4#

2146 2149

2310

2014 2031

05

2l-SEP-76 15:32 PAGE BS

1063%
1867

cl06s

2074

cedl

cl60%

2109

2109 2241
21868
2238 224l




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732)

DZNCB.P11

SRODCHR 007722
SRODEC= #*%%¥% U
SROLIN 010042
RDOCT 011019
RDSZ = 000CO
SR2A = #xx¥¥x U
$SAVRE= #%xx%¥ U
§SAVRE 011364
$SETUP= 000114
§STUP 70077

19518
2e7?

2274

2e7s
2e76

2299
702

40S#
1534
753%

2300%
703

572
1873
1873

2098*
2109
2096

2ce8s

CROSS REFERENCE TABLE -- USER SYMBOLS

2301 %
708

2316
1884
1882
el09
2109

2269

20le

2091

21854

21-SEP-76 15:32 PAGE &6

23194
237

1901
1898

22704

2026

20%6#

700

NOS.

1875

1955
1922%

2271
2030%

2097

1751#

22724

17524

1958

2273

1886

2744

1873

ce75%  227t#

20338 2031

2277%

20374

2103
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fUes—=p—ap -

[ [ P Y viWeed (el @G ilve (Tuees iV W e
COMMEN SiCs
ENDOOM Slés
E]RIR $108
ESC0SPE Slés
oETPRI Sits
SETSWR Slts
HULI g S;So
T HYN wx pa 20
FUSs Siee  Z20. =284 2230
REFORTY Slts
Sg:PEI “lls
SETER Sits e =5
SETTRR ZZS8s 2257 2288 2289 227! 2273 2274 2278 2278
SETLP Sits =S+
SKIF Sits
S_=S= Slts
S=acE Sits |
STARS Sits s3T g7s 1223 1328 1360 1 364 1382 1363
1828 1830 1448 188! 1461 1983 1472 1879 1482
1833 18] 1882 1882 1888 1568 187 1822 1632
1TSS 1770 1797 1798 188§ 187z 1878 1343 1972
224] 258 2277 2280 z2%%8
SWRSU Slts 7078
TRMTRE  Z=%8s
TYFBIN Sits
YYFOEC Sits
TYPNEM Sits
TYPNUM Sits
TYPCCS Sits
TYPOCTY Slts 1ES3
TYPTXT  Sits
S3CMRE S3Ss
SICMT™ S3Ss
e
§3SET 2258 2257 22&¢ ZZES 227! 2273 2274 27 2278
$3ZKIP Sits
EQURT 3948 408
HERDE 3548
SETUP 3948 g4y ¢
CARTC 2S48 S25
§CMTA 358 g3
.SFOUE 3948 2278
. SRDOC 29« ZzZI88
LERERD 394s 1870
.STRAF 3348 2242
3TvRE 2948 z203°
LSTYRD 2548 z1.C

W L)
MU
FEl =)
Ll M)
N ™)

s (N L
M

TS <pep-e
Ooun g
TS =pep-
OUUT D
fUs=p b=
U g
v =(DlMe-—-
U~
fUus=p=p=
s (U S
[EVIVVL VI

oo g 5
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DINCEB.RLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
SEE 1£3§ 4 3 1009 ! 10 10 1102 1134 1186 132 1338 134 134 e
- ‘ Py -
13 xggg 22h 180 198 183 1983 MM M M R 1% R 18 DS
1748 1779 182¢ 1309 1918 2066 2138 2148 2225 N >
RSL Fib>. 1031 1047 1076 1077 1078 1079 1268 1275 1278 1277 1278 1279 1280 1311
1312 1313 1318 1315 1318 1563 1814 1615 1775 1780 1786 1826 1827 1828 1932
- 1833 1934 2218 2220 2cee 2254 .
a3R 093 1253
BLC 76 727 793 166l |
8CS 730 883 70 902 %08
BEG 787 795 34 341 348 1035 1046 1050 1073 1142 1150 117¢ 1179 1249 1270
é?gg é%%% 1350 1457 1873 837 1872 1738 1741 1889 1Sl6 1331 2000 2063 2104
1 1828 1968 el?’e 2e15
I ggg 1001 1018 1020
4%
' 781 8s. 854 879 887 889 910 109% 1260 1272 1413 1444 1482 1454 1488
1487 1838 1857 1561 1813 1830 188%S 1902 1929 1956 1962 1370 2lee 2224
S SiS 1405 1406 1451 1458 1479 1509 1338 2167 2le8
2 1819 i8]
. 1298 IN§ 154
T8 082
0 1033 180S 1825 13995
oS 1043 1982
T 1926 1387 2083 217 eel? /)
) 1108 1138 l24e 1815 1882 . 1783 :
ENE 720 714 736 850 858 328 %3 74 S79 336 1014 1022 1028 1041
1058 108! 1066 1037 1097 1101 1137 1148 1184 1190 1202 1207 1224 1229 1281
12588 1286 1302 1304 1334 1342 137 1381 1425 1437 1839 1IN iS16 1837 1584
1588 18%e 1683% 1664 1668 1735 1789 1793 1881 1887 1307 1314 1921 1358 1384
1587 138S e00S 2008 2019 2063 2071 2079 2093 2100 2183 302
2°L e 1031 1211 1215 1233 1237 1247 1284 1532 1443 1456 1465 1478 1811 1827
g 1548 1743 1748 1778 1883 1899 1554 130 2057 293/ elbl :
<1 718 739 833 882 S0S 913 336 43 953 1110 1174 1181 1192 1216 1258
1287 1283 1265 1308 1319 1321 1358 1380 1399 1440 1500 1S17 1519 .388 1590
1554 1804 1618 1874 1310 1337 1339 1965 1998 2007 2013 2015 2083 2078 08¢
2085 2108 213% 2154 el?s 2226 2239 2294 2318
;}g iggg 1080 1353 1373 1338 164! 1790
Ve
CLR g3 747 749 782 784 78S 788 847 8sS 887 873 88% 83C 839 3Ce
357 982 1023 1030 1083 1092 1131 1132 1167 1197 1198 1219 1220 1282 1381
1393 1414 1423 1434 1518 1691 1739 1771 1772 1773 1813 1820 18% 18°7 1980
€003 2152 2210 2ell 2300 .
CLRE 2310 2020 2078 2101 2235
CMP £33 713 735 - 740 789 792 gs2 333 40 47 368 S7 - 33 Fx !
1017 1032 1096 1100 1145 1171 1178 118% 1201 1206 1223 1228 1250 1333 1341
1356 1369 1378 1390 1824 1536 1587 1881 1782 1804 1824 1880 1886 1306 1913
1325 1927 1957 1963 1966 1963 1982 1994 , )
CMPE 1838 1750 1868 1920 1386 2004 2008 2018 23Je8 2070 207 2099 2103 2214 2216
Eﬁge %3;; 1271 1308
0 §
CEC g49 gs? 363 957 97 39S 1013 1029 1040 1057 1060 1068 1079 1090 1138
1203 1208 1210 1214 1225 1230 1232 1236 1436 . 1438 1494 1498 1853 1887 87!
g 1734 1788  17% 1993
CECE c0ee c08s clel 2l?l
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OINCB.PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

730 Mg 2058 2293 ail
970 97¢

v

~aLT S30 317
INC S3¢ 939 965 ; . 977 036 1044 1094 1170 1177 1188 1200 120S 1212
1222 1227 1234 1610 1635 1718 744 1774 1785 1823 193§ 2186 2174 2301
%Q%B ls?f e 210s :
V i
JMP S34 797 836 838 840 g4l 843 856 8s5s 861 864 ERE ges 874 880
lggg lggg 8al 854 300 903 9ll 816 958 1002 1024 1067 1098 1103 1151
JSR a4 726 745 831 832 839 842 84S 846 860 g6e 876 883 8% 833
S01 0 919 S23 931 935 938 942 S49 952 S&e 966 971 S7 108§
1083 1115 1118 1119 1122 1123 1127 1128 1140 1143 1147 1162 1169 1173 1176
1180 1184 1187 1139 1204 1209 1213 1221 1228 1231 1235 1257 1261 1282 1284
123C 1233 1296 1300 1318 1320 1420 1545 1565 1585 1897 1617 1662 1692 1895
1728 1809 1812 1924 2077 2084 2091
MOV 697 701 703 704 70S 706 709 710 711 7ie 717 719 7e0 721 731
732 733 737 743 746 748 750 751 7S¢ 753 783 786 83C 83S 837
844 848 86S 872 875 878 884 835 838 303 9i4 929 330 937 944
3<& 950 54 955 956 S60 %1 981 983 986 987 988 993 1003
1008 1010 1011 1015 1025 1026 1048 1054 1085 1062 1071 1088 1093 1095 1109
i1ll 1112 1113 1114 1117 112l 1125 1126 1130 1133 1138 1139 1152 1158 1175
1ig2 1183 1185 1181 1243 1244 1245 1256 1259 1262 1281 1289 1291 1294 1297
1317 1329 1330 1331 1335 1339 1343 1346 1347 135¢ 1354 1365 1386 1367 1371
1372 1373 1374 1376 1386 1387 1388 1392 1394 1336 1404 1§12 1421 14822 1433
1835 1445 1453 1457 1468 1469 1478 1489 1490 1431 1432 1493 1499 1508 1Si2
1520 1534 1544 1546 1549 1576 1580 1589 1596 1612 1633 1640 1654 1655 1656
1657 1658 165% 1665 1669 1673 1676 1719 1721 1722 1723 1724 1726 1727 1729
1732 i733 1745 1778 1800 1801 1802 1803 " 1806 1807 1808 1811 1815 1816 1893
1917 1922 1951 1952 1879 1381 1992 c023 2024 2025 2026 2060 2061 2065 2080
2135 2143 2144 2145 2isl 2158 2176 el?? 2178 el79 2180 2202 €203 2204 2205
2206 2208 2209 2228 2ec9 2230 gedl 2232 == gesl 2255 2282 2283 2284 2285
2286 ge87 ccts8 2289 2230 2291 2292 2c98 ce99 2303 2304 2305 2306 207 230
- 2309 2310 231l e3l4
MOVB ig73 1274 1299 1309 1310 1528 1556 1560 1581 1595 1725 1731 1747 1810 1894
1901 18955 1961 1985 1% 199 2001 cCle 2062 2030 2038 2136 2137 2140 2181
-g2l42 2146 2148 2150 c2le9 - 2ele 2es3
RESET 744
ROL 1781 1787 2i53 21585 2156 els? 2159 c2ls 222l 2223
ROR 1039 1081 1082 1083 1084 1660 1777 1791
RTI 718 1539 1923 1971 2027 2067 2181 2233 2316
RTS 1355 1377 1397 1407 1415 1426 1446 1459 147C 1480 1501 15821 1529 1580 1566
1619 1643 1677 1697 1749 1794 1817 1831 el0? 2256
SEC 1387 1373 1398 "
SuB 1000 1016 1019 1037 1042 1064 1498 1513 1593 1784
S4n3 1075 1298 1813 1829
TRE™ 2258 22k? 2268 ceb9 ee’l 2273 274 2275 ce? Al
1S3 738 755 S27 934 1021 1027 1034 1045 1072 1086 1107 11841 1149 1163 1135
ie4l 1254 1263 1265 1269 1303 1306 1336 1344 1345 1431 1475 1507 1526 1578
1583 1737 1815 1930 1988 1999 eae 2064 2072 2034 2164 2227 2234 T &
TETB 1246 1301 1442 1455 1464 1510 1547 1636 1792 1882 1898 1383 1959 2056 0%

RSCIZ 574 203! 2032 2033 2035 e710 2716 2723 2732 2738 2744 2748 2754

BYTE . 394 S48 €50 g5l 559 Se0 Se8 569 S70 71 1608 2028 2029 2182 218
2373 2376 e37 2383 2387 233
23% e40! 240t 2412 c41S 2418 e4el e4e4 e429 e43! 2436 2438 2443 2446 248




MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYLl 27(732)
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

DINCB.PLL

2454 2459
) 2s3l
DSABL 1S40
ENRSL 3 1873
QEND~ - sg
LENDC 399 410
707 723
1431 1443
1842 1544
1771 1793
2014 2031
225 2esh
2290 2291
LEQUIV 410 411
| 432 493
LEVEN 16807 1783
IF 3% 408
705 707
1428 1430
1833 1541
1788 1770
1886 1987
c2q4 2250
j 2290 2031
IFF 408 £38
1810 1812
15807 1524
1886 1689
1873 1982

.SBTTL 406 Sa4
2320 2555

.TITLE 394
-WORD S30 83l
Skl sge

ERRORS DETECTED: O

qug

253

833
2589

532
863

DEFAULT GLOBALS GENERATEC:

0

a4e7?
2542

gy71l
2548

576

S46
218t

476

707
755

632

S47
2237

21-SEP-76

2480

= NJ= YU ~J0 £
-0 0 WU

635

S48
2240

E

1322

549
2313

b
:3

2489

2266
2320

1870

¢ PRGE 72

494

2267
2555

2039

883

2499

Ne—-Oo0un.co
N0 DO e— D
nNNNOENOE

UMY -« p—

463

2268
2589

2110

SS4

2504

2188

8585

2509

2258

557

2s2d

2278

SS8
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DINCB.PLI CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

¥, DINCB. SEQ./SOL /CRF=DINCB. P11
RON-TIME: 32 22 4 SECONDS
RUN-TIME RATIQ: 332/80=8.5
CORE USED: 13K (37 PAGES)

FOB
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JOI l'l'l*l'l UOOC 300 1{ 0000000000000t 8000a080t0oaG 00000 80000000000000000000000000000 11111111
0000000011111111] 199899999993333333 3056855555666666666E 3888888888999999¢ 9990000000000
D00000K AL12RRE2RRR2R BT L N 2B S 5555036 bbRERbR 777777777 8R88888809239959229000000000
Bo000000000C00000000000000000000000000000000000000000000000000000 00G 00000000000000000000000000000001 1

11111
000000001 11111111122 22222223333333333444444444HE555555555666666666677777777778888888888933939999300000000001
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