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1.0 RBSTRACT

--— - -

THIS IS A SELF CONTRINED PROGRAM DESIGNED TO CONVERT DATA FROM
Gﬂﬂﬂﬂ CRMERAR VIR THE NCi! INTERFACE AND DISPLAY IT ON A vTOL
v3vo PLAY. IT CAN gg‘ FOR__CAMERA/INTERFACE _AND
JOYS ICK TUP OR FOR PRACTIC N IMAGE MANIPULATION. IT IS
MEANT AS A EXERCISER RATHER THAN A DIAGNOSTIC. TOTAL PROGRAM
CONTROL IS ACCOMPLISHED THRU THE CONSOLE KEYSOARD.

2.0 REQUIREMENTS

2.1 EQUIPMENT

1. POP-11 COMPUTER _

€. I1/0 TERMINAL (I.E., ASR33 TTV) :
3. NC1l INTERFRCE .
4. GAMMA CAMERA (QR SUBSTITUTE)

S. VTOl OR V&VQl DISPLAY

ML A I R T Bl I Il BT Sl B S Y B R Y R BN SR Y TR S SN WY Sy T

R R N N R e R SR B SR RRTEREE e ana e ¢

2.2 EQUIPMENT/DCC_MENTATION - OPTIONAL
«. M306 JOYSTIC
5. ARII IF SELE TED FOR :ov§ oK Mone
3. NC1i-A CAMERA m{w NSTRUCTION MANUAL
4. DRAWING SET NC11-R-
i 2.3 PRELIMINARY PROGRAMS
1. MAINDEC-11-DINCA SHOULD HAVE PREVIOUSLY BEEN SUN
2.4 STORAGE
1 THIS PROGRAM USES ALL OF LOWER 12K OF MEMORY.
i
1
1 3.0 LORDING PROCEDURE

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

LORADING RDDRESS 200 AND STARTING WILL INITIALIZE THE SYSTEM AND
AWRIT R KEYBCARD CCMMAND.

5.0 OPERATOR OFTIONS

S.1 OPERATOR KEYBOARD OPTIONS

TYPE "N"- COLLECT NEW DATR FROM SRHERQ - %gEQRS CORE MATRIX FIRST

TYPE "C"- COLLECT DATA FROM CAMERA - STARTS NCil, PREVICUS CORE
MATRIX DATA NOT CLEARED

TYPE "5"=- STOP NC11 DARTA COLLECTION - ALSO TERMINRTES FREE RUN

 HODE

TYPE “Z"- Z0OM ~ SET NCLL TO GAIN

TYPE = SET N1i T0 GAIN 2 (DEFAULT COND)

TVPE "ﬁ:' sen.sg} \\;701 PDISPLAY (DEFAULT COND USING IST BIT MF)

e S S Al g cow s

TPE “E"- ERASE THE SELECTED DIGPLAY

TYPE 7"~ DISPLAY TSOTOPE A (DEFAULT COND)

TYPE “B"- DISPLAY I30TOPE B (B GANMMA

TYPE D=~ DISPLAY DATR - DISPLAY SELECTED o

TYPE “L"- GE LOMER mesnogn FROM KEYBORRD  (DEFAULT=0) -
FATRIX VALUES (€3 DISPLAYED

TYPE “U"- GET UPPE 0 FRON  KEYBOARD (DEFAULT=177377) -
AL mgxx VALUES 'GREATER THAN TYPED VALLE ARE NoT

DISPL
W 7 FREE RUN_ MCDE COLLECT AND DISPLAY NEW DATA
% gE LY = TY "S" TO TERMINATE THIS MODE
TYPE “G"- INIT ALIZE EVERYTHING - START FRESH
TYPE “J"- JgYSIICKECﬂtéERQTION USING AR11 - USE "CNTRL C* TC

TYPE “K"- JOYSTICK CALIBRATION USING NC11 - USE “CNTRL C" TO
T‘RHINQTE MODE - USE "CNTRL G" TO TURN OFF/ON BELL
0 CONVERT INDICATION
TYPE *T%- D'SPLRY INTENSITY TEST PATTERN ON SELECTED DISPLAY -
THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY

TYPE “CNTRL & C™ - ABORT WHATEVER - BACK TO KEYBOARD MONITOR

N
TYPE “"CNTRL & G" - TURN OFF/ON PRINTER BELL UPON R NO CONVERT -
NC11 JOYSTICK CAL ONLY

S.2 OPERATOR SWITCH REGISTER OPTION(S]
NONE




c,.
;-1!

_ furuifufulue-
SRRZLNES P

"

2
o

o)

rararorarororormro ool ofofory
pi'-»c:mwm;m-—om

o) cpopapopaphapopopha

mmmw

fu
nrn
LW

ges

b

1-DINCB-C GAMMA 11 EXERCISER MRCYLl 27(732) 21-SEP-76 15:32 PRGE S

6.0 RECOMMENDED OPERATCR RCTICN

6.1 CAMERA/RDC SETUP
1.

Te

PSS AOIORTIS SO SO RO F (OB ST
WITH THE COLLIMATOR REMOVED.
COLLECT DATA (C) AND DISPLAY (D)

RQ&UST T EN CONTRO%; ON THE NADCiI UNTIL A ROUND
CIRCLE* I SEEN RND CENTERED WITHIN THE BOX ON SCREEN.
ISERERSE THE CIRCLE®* SIZE UNTIL THE EDGES JUST BEGIN TC TOUCH

COLLECT DATA FOR_A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF

THERE IS AN ARTIFACT ON THE CENTER OF THE SCREEN THAT LCOOCKS
LIKE A RIGHT ANGLE BRACKET, THE COINCIDENCE DELAY CIRCUIT
SHOULD BE ADJUSTED.

IF THE MATRIX COUNT EQUALS 85,536, THE Z COUNT EQUALS 0 AND
THE DISPLAY IS BLANK, THEN TURN OFF THE ’TEST CLOCK® SWITCH
mrjc BACK OF THE INTERFARCE AND THE SITUATION WILL Bt

IF THE. MATRIX AND Z COUNTS EQUAL O THEN NC DATA MRS
COLLECTED, THEREFORE, NO DISPLAY.

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

6.2 JOYSTICK SETUP

B.2.1 H306/ARLI

4.

SELECT AR11 JOYSTICK CONFIGRATION BY TYPING "J".

ADJUST THE X & Y POTS ON THE H306 JOYSTICK SO THAT THE DQT
(VT0l) OR CROSS HAIRS (VSVOl) PROVIDE UNIFORM RCCESS WITHIN
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF
¥HE BggYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN

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

A “CNTRL C*" WILL RETURN USER BRCK TQ THE KEYBORRD MONITOR.
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35

258
ggg §.2.2 H306/NC1l

1. SELECT NC11 JOYSTICK CONFIGURATION BY TYPING “K™.
2. REPEAT STEP 2 IN 6.2.1. THE X & Y GAIN CONTROLS ON THE NADO!

Sgg ADC'S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEP:.
523 3. CHECK STEP 3 IN &.2.1. V
ggg 4. A "ONTRL C* WILL RETURN USER BACK TO THE KEYBOARD MONITOR.
I<4-Ti
258 * NOTE: IF THE INPUT TO THE ADC’'S IS OUT OF RANGE THEN THE NC!1
23 NO CONVERT FLAG WILL SET.  THIS FLAG SETTING IS INDICATED av
g;? Séff§“° THE BELL ON THE PRINTER (A *CNTRL G’ WILL TURN OFF/ON THE
272 g
273
74
275 7.0 MISCELLANEOUS
£7% 5 y
gzg 7.1 DEVICE BUS ADDRESS MODIFICATIONS

' >
280 NC11 nooarv LOCATION “NCADR™ IF BASE BUS ADDRESS IS NOT
ggé 164000 -
283 VSVOL - MODIFY LOCATION -vrvnon~ IF BASE BUS ADDRESS (CHARACTER
I35 GENERATOR) IS NOT %72500
265 MODIFY LOCATION “VTMADR™ IF BASE BUS ADDRESS (BIT MAP)
ggg IS NOT 172620
268 V101 MODIFY LOCATION “VTADR™ IF BASE BUS ADDRESS IS NOT
ggg 176756
291 AR11 . 'MODIFY LOCATION “ARADR™ IF BASE BUS ADDRESS IS NOT
ggg 170400
235 NOTE: A RESTART IS REQUIRED AFTER ANY OF THE ASOVE ADDRESS
238 MODIFICATIONS.
29E
297
298

338 7.2 FREE RUN MODE (TYPE “F™)

01 MODIFICATION OF LOCATION "TIME™ WILL ALTER THE DATA COLLECTION
302 TIME IN THE FREE RUN MODE. THE OEFAULT VALUE OF 10(8) PROVIDES

GOl

21-SEP-76 15:32 PRGE &

303 ABOUT 1 SECOND.
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7.3

7.4

8.0

8.1
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ERROR REPORTING
1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH *7°

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 MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE
NCI1 INTERFACE AND DISPLAY THIS DATA ON A VIOl STORAGE SCOPE OR
THE VSVO1 (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE
KEYBORRD AS DEFINED IN SECTION 5.1. WHEN THE DATA COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X & Y DATA FROM THE GAMMA
CAMERA (LOOKING A RADICACTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIA THE ADDRESS MAKER LOGIC WHICH FORMS A UNIGQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF
THE CAMERA. THE NCI! PREFORMS AN NPR INCREMENT TO MEMORY TO THIS °
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX &4X64X15
(RESOLUTION 2) orrssr ro ADDRESS 20000(8) FOR THE ‘A’ ISOTOPE

AND FOR THE ’'B’ 150T (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE
ATTACHMENT) INFORHQTION Oxn B GAMMA LOGIC IS STORED STARTING AT
ADDRESS 40000 (B). THE INTENSITY OF EACH CELL (MEMORY LOCATION)
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE UPPER AND LOWER
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VIOl AND 16
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 DISPLAYED:

LOWER THRESHOLD- 8%§PLxe%gES GREATER THAN THIS VALUE ARE

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE QMITTED

Z COUNT- . 32 BIT COUNTER OF R/D START PULSES

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF ERCH CELL IN
: THE B4X64 MATRIX

Z00N- DISPLAYED IF GAIN WAS SELECTED

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

8.2.1 H306/AR!!
SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE

PINSICaPioN O THE SELECTED DISPLAY, -THIS. INOICATION "SHouL

AGREE WITH T PROCEDURE DEFINED IN SECTION & 2 1. THE ARI1l A/D
CHANNELS HAVE THE FOLLOWING RELATIONSHIP: CHRN 0_= Y DATA, CHAN
éO;DX)DRTR AND CHAN @ IS THE INTERRUPT BAR INDICATOR (O=DEPRESSED

8.2.2 H306/NC1l

SELECTING THE NC1l CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK
MODE_PROVIDED BY THE NCl 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 DATA IS APPLIED
TO0 THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS
DEFINED IN SECTION b.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 HRIRS RS THE DISPLAY INDICATOR.

GUR
1.
KE
NG

3.0 LISTING

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

s #DIGITAL EOUIPHENT CORP.

iﬂﬂYNﬁRD MASS. 01754

*PROGRQH BY R.MOORE

;rnxs PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
:Pn CKAGE (MAINDEC-11-DZQAC-CO),MAR 21, 1976.
§TN=1

§SWR=160000 -HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
"2BTTL BASIC DEFINITIONS

;#*INITIAL ADDRESS OF THE STACK POINTER ### 1100 *x#*

§TACK= 1100
"EQUIV EMT,ERROR : :BASIC DEFINITION OF ERROR CALL
.EQUIV IOT,SCOPE : 1BASIC DEFINITION OF SCOPE CALL




MAINDEC-11-DZNCB-C GAMMA |
DINCB.P11 BRSIC DEFIN

413

o B
o e
- 000200
:lg 177776
< 177774
421 177772
422 177570
423 177570
424

==

35? 080001
428 &m@
<423 000003
430 000004
431 00000S
432 000006
433 000007
434

435

436

437

4238 0000
439 000040
440 0100
441 000140
ECE 000200
443 000240
R 000300
445 000340
e

447

==E 100000
R 040000
450 020000
451 010000
-oo 004000
453 002000
EER 0010
4Eg 000400
e 000200
457 000100
e 000C40
452 000020
460 000010
461 0000
4&2 000002
463 000001
o

45

468

§E7

11
I

EXERCISER
TIONS

MACY1l 27(732) 21-SEP-76 15:32 PAGE 9
: ¥MISCELLANEOUS osrxuxrxous

HT= i Eo ;85 Izomgn. THB
t: 5 ”w FR &Imf
CRLF= aoo :CODE FOR nnaxnce RETURN-LINE FEED
PS= 177776 + {PROCESSOR STATUS WORD
;auxv P PSH

STKLMT= 1 s ;STACK LIMIT REGISTER

PIRG= 17??72 : 1PROGRAM INTERRUPT REQUEST REGISTER

DSWR= 177570 : + HARDWARE SWITCH REGISTER

DDISP= 177570 : s HARDWARE DISPLAY REGISTER
*csnsnnL PURPOSE REGISTER DEFINITIONS

RO= s ;GENERAL REGISTER

Ri=z fé : :GENERAL REGISTER

R2= : :GENERAL REGISTER

R3= : :GENERAL REGISTER

R4= : GENERAL REGISTER

RS= 45 : :GENERAL REGISTER

Rb= zs : s GENERAL REGISTER

R7= : :GENERAL REGISTER
LEQUIV RB SP ,,srncx POINTER

.EQUIV R7.PC OGRAM COUNTER

« ¥PRIORITY LEVEL oerxnxTxons

fRO= O : :PRIORITY LEVEL O

PRl= 40 +sPRIORITY LEVEL 1

PR2= 100 : 'PRIORITY LEVEL 2

PR3= 140 : 'PRIORITY LEVEL 3

PRY= 200 : tPRIORITY LEVEL Y

PRS= 240 : :PRIORITY LEVEL S

PRE= 300 ;;anoanv LEVEL s

PR7= 340 :PRIORITY LEVEL 7

- ¥"SWITCH REGISTER" suxtcn DEF INITIONS

SWiS= 10000

SWi4= 40000

SWi3= 20000

SWie= 10000

SWil= 4000

SWid= 2000

SW0S= 1000

SW08= 40O

SW07= 200

SWe= 100

SWOS= 40

SWoM= 20

SWi3= IO

SWi2= 4

SW0l= 2

SWO00=

LEQUIV suoq SW9

.EQUIV SwW08’ Su8

.EQUIV SWO07,SuW7

EQUIV SWOB, SWE

.EQUIV SW0S,SWsS
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BASIC DEFINITIONS

0004
000002
000001

000020
000100
020000

-EQUIV SWO4, SWY
.EQUIV SHOB SH3
.EQUIV

HHy B

A4 A4
8000(:!000-'—.—0—.—.-
wm.oc»—-ruw.:m

o

nuunnunrnnnennn
£
Q
Lon |
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DPOD
cCCcCCCCcCoOoo
b (D e—
TSN
00 000

Mo DD

O—nw.Lr

.EQUIV
.EQUIV

: ¥BASIC “CPU“
ERRVEC=

TBITVEC-%H

BPTVEC= 1M
I0OTVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= &0
TPVEC= &M
PIRQVEC=240

000D 00 00 0D 00 0 D — MY £
Bt bl 0 4 P 4 4 P
B Do Do Do i i pU pllir pi pir

o000
A
O-NW.CuNo~ oW

- W e W W W e W W W
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!DRTR BIT DEFINITIONS (BITOQ TO BITLS)
100000

RAP VECTOR R?DRESSES

TIME OUT AND OTHER ERRCRS
,,gggsgvso AND ILLEGAL INSTRUCTIONS
: : TRACE TRAP
: {BREAKPOINT TRAP (BPT)

;3 INPUT/OUTPUT TRAP (I0T) #¥SCOPE+
:POWER FAIL

,,EMULATOR TRAP (EMT) %#ERROR¥¥

$ 1= TRAP" TRAP
s TTY KEYBOARD VECTOR

. 33:TTY PRINTER VECTOR
: ,,PROGRRH INTERRUPT REQUEST VECTOR

; SOME COMMON PROGRAM VALUES AND EQUATES

CLZ=20
CLALL=100
MATRIX=20000

.SBTTL TRAP CATCHER

:CLEARS Z REG AT REG 14
:CLEARS NC11 AT REG 14
:STARTING ADRS OF MATRIX DATA
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DZNCB.P11 TRAP CATCHER
825
Egg 000000
s3C 00017M
Egé 174 0
176
£33
S34 00020C 000137 0013%8

U ———

ED L RTIONS FROM Y4 - 776 CONTAIN A ™. 42 HALT"
Lgéggggglg C§§TRINS 0 $§LC£TQES'MPRO%E;E$REgﬂgED VECTORS
S“aPREG .HORE 8 ,,gggTHﬂRE gu?PLﬂY REGISTER

TCH REGISTER
.SBTTL STARTING_RDDRESS(ES)
JMP S#START ;;JUMP TO STARTING ADDRESS OF PROGRAM




835

£3%

S40

sS4l 001100
S42 001100

S43 001100 000000
S44 001102 000
SRR
547 001106 00CO00
S48 001110 0000CO
s43 001112 000000
SSC 001114 000
sS1 001115 001
s52 001116 000000
Rk
555 881124 880 00
SS6 0Clice 0000CO
S57 001130 000000
SS8 001132 0000CO
SS9 001134 000
Se0 001135 000
Séi 001136 000000
sé2 001140 177570
563 001142 177570
Sed 001144 177560
seS COll46 177562
Sét 001150 177564
S67 001152 177556
568 0011SH 000

569 001155 002
70 00115 0l2
71 001iS 000

S72 001160 077
S73 0Q11el 015
74 00lie2 00CCle

MO1

MAI 1-DZNCB- A 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PAGE 12
11~ DNCBEmdN TaGS

.SBTTL COUMMON TAGS

§ R R AR AR
iTHIS TABLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
:¥USED IN THE PROGRAM

.=1100
$CMTAG: ;3 START OF COMMON TRGS
§PASS: .WORD O ,,CONTRINS PARSS COUN
$TSTNM: .BYTE O :CONTRINS THE TEST NUMBER
SERFLG: .BYTE O ,,CONTQINS ERROR FLAG
SICNT: .WORD O : CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O CONTQINS SCOPE LOOP RADDRESS
SLPERR: .WORD O ,,CONTRINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O ; ;CONTRINS TOTAL ERRORS DETECTED
S$ITEMB: .BYTE O : ;CONTARINS ITEM CONTROL BYTE
SERMAX: .BYTE | ,,CONTRINS MAX. ERRORS PER TEST
$ERRPC: .WORD O sCONTRINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O CONTnINS ADDRESS OF 'GOOD' DATA
$8DADR: ugﬂg 8 ,,CONTRINS ADDRESS OF *BAD’ DATA
$GDDAT: .1IOR : ; CONTRINS ’GOOD’ on M
$BDDAT: .WORD O :+ :CONTAINS ’*BRD’ DAT
.5828 g ; ;RESERVED--NOT TC BE USED
$AUTOB: .BYTE O : ;AUTOMATIC MODE INDICATOR
§INTAG: .EB;E g : ; INTERRUPT MODE INDICATOR
SWR: .WORD DSKR ;ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ,,RDDRESS OF DISPLAY REGISTER
$TKS: 177580 ,,TTY KBD STATUS
$TKB: 177562 : TTY KBD BUFFER
§TPS: 177564 ,,TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE O ; iCONTRINS NULL CHARACTER FOR FILLS
SFILLS: .BYTE 2 : JCONTAINS 8 OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 ,,INSERT FILL CHARS. AFTER R "LINE FEED"
ggﬁggc- .g;g%l 9,/ ;BE§¥§gﬂLn2¥QILQBLE" FLAG (BIT<07>=0=YES)
. " c
SCRLF LASCII S ,,CRRRIQGE RETURN
S ASCIZ <12 :LINE FEED

**i**********!****************!i*** EREFERLXREFRERERERERIRRERL RS
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.SBTTL ERROR POINTER TARBLE

;3THIS TRBLE CONTAING THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
HE INFORMATION TS OBTAINED BY USING THE INDEX NUMER FOUND IN
u.ocT:n TON SITEMS. S?Tsmnungen INDICATES WHICH TTEN IN THE TRBLE 1S PERTINENT.
 INOTES: GCR TTER 1N THE TAGLE CONTAING 4 POINTERS EXPLATNED AS FOLLOWS:
¥ 3 ;;POINTS TO THE ERROR MESSAGE
Ly }1POINTS TO THE DATA WEADER
¥ 0T :POINTS TO THE DATA
'y OF : IPOINTS TO THE DATA FORMAT

SERRTB:
: THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE

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

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

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

VTMARDR: 172620 :
; VTO1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MRDE HERE

VTRDR: 176756
;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE

ARADR: 170400

— o ——————— —
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:NC11 REGISTER RDCRESS POINTERS

NCISR: 18%00C +COMMAND /STATUS
NCOFF: 18002 :OFFSET
NCAREG: 164004 :R?DREES
NCgMi: 15400 :MI Z COUNT
NCoLQ: 13MC1 1.0 £ COUNT
NCIREG: 134012 :g
NCSFUN: 134018 +SPECIAL FUNCTIONS
s VSVO!D REGISTER RDDRESS PQINTERS (CHMRARACTER GENERRTIR)
VIVCRG: 172800 s CHER STATUS
vIviWP: 172602 :CROSS MAIR POS
VIVEQS: 72808 JCHRR POS
+VEVO! REGISTEIR RCDRESS POINTERS (BIT ™38
VIVCSR: [Tze20 :COMMAND /STRTY
VIVMAP: 123598 Gap anme s
o, 1 Sy
vivPXl: ....b H XglL Y7
VIVINT: 1756 W :INTENS?TY LO0K UP
+vTOL REGISTER R[CLRESS POINTERS
VTCER: ITETSE s COMMAND STATUS
VINDRC: 178780 X DRC
VIYIRC: IT8TE2 : ¥ DRC
+HAR1. REGISTER RDDRESS FPUOINTERS
meCSR: 17080 tCOMMAND STATUS & CmaNNEL
ARELF:  17DwO3 BT 8 DG
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:COMMON PROGRAM TRGS AND STORAGE LOCATIONS

+ COMMON UT¥L{TY LOC
:COMMON UTILITY LOC
connou UTILITY L

:0=vSv0!l D SPLRY i-VTUl DISELAY

:TOTAL ® OF INTENSITY LEVELS, 18 OR 32
xuxvz %NUSNSITY SHADE e
Vevol = FULL SCREEN MONC(BLK/WWT), ENA DISPLAY
:CURRENT CORE ADRS OF CELL &£ING DIS PLAYE.
:CURRENT ADRS OF er n
: CURRENT P xstng
4 PINELS HERE aeuror-s BIT MAP LD
counrg BY xsanvsn POSITIONS EACH ROW (VT3L)

OWS FOR vTOl DISPLAY
x POS ron VT01 DISPLAY

gg Ngn VT?i gxsanv
..on 1 HAR .Hnr NEEES CONVERSION FOR vTOL 013P
:CONTRINS KEYBOARD CHAR TYPE
:0UTPUT CHAR TO PRINTER
sLOW THRESHOLD VALUE APPLIED T2 nnvnxA CELLS
HIGH THRESHOLD VALUE APPLIED ~0 MATRIX CELLS
snveo nc11 CSR CONTENTS WHEN JISPLAYING

GAIN 2=0, GAIN 1=40
TOTRL 8 OF CELLS IN MATRIX (ISTOPE A OR 8)
:COUNTS TOTAL & OF CELLS IN MATRIX (ISCTOPE AOR B
:CONTAINS CURRENT X DAC POSITION (vTal)
:CONTRINS CURRENT Y DAC POSIT IN (VTED)
:CONTAINS CHAR SIZE OFFSET (vIdl) _
:CONTAINS LARGEST CELL or nnrnxx HI.HIN THRESHCLDS
:COUNTS &4 CELLS EACH ROW OF CORE MATR
:CONTRINS STARTING AORS OF MATRIX OF SELECTED 1SOTOPE
:NON-ZERQ SAYS COLLECT NEW DATA 8 DISPLAY IN FREE SUN MO
:HIGH ORDER COUNT DELAY FOR COLECTING DRTA-FREE RUN Mo
:0=NC11 JOYSTICK sounus -x.nnx; JOYSTICK souays
1 CONTAINS CURRENT ARLI LwAN 8 UNIPQLAR BIT
+0 SRYS IST BIT MAP, -! :ﬂ\: YD BIT MRP( .:uJ')
:0 SAvS RING BELL o8 NG ::uusa* -1 SAYS DON
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1-DINCE-C_ GAMMA 11 EXERCICER

MAIN PROGRAM

212737 011150 000034
31373r 000340 03003s
012737 Q11214 000024

0005238

12737 COl486 80CC34

103010
004737 00s262
103008
104400 0Ql3ule
104400 013453
000000
013700 001184
012701 001178
010021

700 000002
022701 0Cl1214
00137
gl2?7 001806 0COCOO4
008777 17737
000404
022626
104400 013513
000C00

012737 000006 0OCCO4

004737 00SS06
012777 (020000 177340
005037 001320

02

MACYLl 27(732) 21-SEP-7B 15:32 PAGE 18
.S8TTL MAIN PROCRAM
ST

ART:
SB Thﬂ iHéTéRLIZE THE COMMON TRGS
:;CLE OMMON TAGS (SCMTRG) RREA

HOV a3CMTAG,RE ..FIRST LOCATION TO BE CLERRED
cMP #SWR,RE ;;DONE?
BNE ? ..gg

#STACK, SP ::SETUP e 5otk pornTeR

..xnxranxzs A FEW VECYORS

MOV $$TRAP wmpvsc - TRAP VECTOR FOR TRAP CALLS

MOV 8340, J TRAPVEC+2; (EVEL 7

SSV nspuhon acpunvsc POHER FAILURE VECTOR
+:SIZE FOR A Hnaounat sux*c REG!Q%ER IF NOT FOUND OR IT IS
::EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.

MOV JBERRVEC, -(SP) ;3 SAVE ERROR vscron

MOV csqshasehnvsc :SET UP ERROR VECTOR

MOV 0s ..serup FOR A HARDWARE SWICH REGISTER
MOV aoost DISPLAY ::AND A HARDWARE DISPLAY REGISTER
CMP -1, ISR ,,mv TO REFERENCE HARDWARE SWR
BNE 868’ ..annucn IF NO TIMEOUT TRAP ocvunnso
:AND THE HARDWARE SWR IS NOT = -1
B8R BES ,.annncn IF NO TIMEOUT
£4S: E$¥ 8£58, (5P) :1SET UP FOR TRAP RETURN
§58: MOV #SWREG :;POINT TO SOFTWARE SWR
MOV ooxspntc DISPLAY
Be3: MOV (SP)+,38ERAVEC ;:RESTORE ERROR VECTOR
TYPE :G0 IDENTIFY PROGRAM
JSR Pc,schrn ;DEFAULT TQ vSvOl DISPLAY IF THERE
8l¢ 38 :8R IF DISPLAY VSVOl 3 THERE
JSR PC,SELCTB :IF NOT GO LOOK FOR vTDl DISPLAY
BCC 3% ;BR IF AT LEAST THERE IS A VIOL DISPLAY
TYPE  ,MSG3 G0 TYPE '*BUS TIMEOUT ER - vSvO! DISPLAY’
TYPE  .MSGH :30 TYPE *BUS TIMEOUT ER - vTOI DISPLAY®
HALT :NO DISPLAY SEEN AT nsszunsn 8US ADRS'S
38: MOV NCADR, RO :GEY NC11 BASE ADRS
MOV sNCCSR, Rl :GET POINTER ADRS
NCSET: MOV nc (n15+ SET UP NCI! REG ADRS PTRS
abD :BUMP REG ADRS
CMP .vacnc R1 sALL SET UP?
BNE SET :BR IF NOT
MOV axs ERRVEC :SET UP TIMEOUT ADRS
ST aNCESR tWILL TRAP TO LOC 4 IF NOT THERE
B8R STARTL :BR IF THERE
18: CHP (SP)+, (SP)+ :FIX STACK SINCE NO RTI
TYPE  ,MSGS' GO TYPE 'BUS TIMEOUT ER - nc;x t
HALT NC11 NOT sssn AT ASSIGNED BUS ADRS
STARTL: MOV SERRVEC42, eERRVEL {RESTORE ERR TRR® LOC TO PT T0 &
RESET :CLR WORLD
JSR PC,NCSTPI :G0 STOP NC1! 8 CLR CORE MATRIX
MOV SMATRIX,INCOFF +SET OFFSET(ADRS 20000
CLR GAIN REGULAR GAIN
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DINCB. P11 INITIALIZE THE COMMON TAGS
,:e ggiw 737 020000 301340 nov SMATRIX, TRBLEX m e Mawe
?sg %12 1337 Imﬁ 001314 nbv u"%r THHI Eﬁ mssnch
TSl 001664 xa: 00t122 000J6Q MOV akBINT, TKVEC KEVBORRD INTR RETURN ORS
R BIE HpT MR R B SRUAS E g oo
7S¢ 001706 104400 013883 TYPE n.-.cé :G0 ASK ron KEYBORRD COMMAND(S)

p— —— i — . — T —— ——————
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<NCB.°11 INITIALIZE THE

7SS

%

760

761

Tee

Te3

764

785

787

768

789

770

i

ik

775

778

777

778

779

780

781

7 golL7ie 881342

7 001716 012708 1100

784 001722 008037 001306

785 001726 005037 17777%

786 001732 (013700 001306

787 00173& 1775

788 001740 001308

783 001744 0200s7 000101

79C 001780 103445

791 001752 g357g9 177740

792 0017S6 0 000033

753 001762 103040

794 001784 300

735 001786 00S780 001776

796 001772 001434

;gg 001774 000170 0C177&

739

800

801 002000 002104

802 002002 002116

803 002004 002120

804 002006 002140

B80S 002010 002144

€06 002012 002154

€07 002014 002250

808 002016 000000

€09 002020 000000

€10 D0z2022 00z260

XE
¢

RCISER_ MACYL1 27(732)

OMMON

TAGS

:THIS IS R LIST

mo

~HRGMIE<OWDINOUVOZC

S0 S A S G AP B S S A BB B B

CNTRL ¢

02

21-SEP-76 15:32 PRAGE 18

OF KEYBOARD COMMANDS FOR THE NC11-/DISPLAY/JOYSTICK

ISPLRY
EETPEOHggﬂiaRE HOLD F;Oﬂ KE$30220 3 DIS:LQY Dg}g
SISO IRR Dy

COLLECT DATR FROM

IR stEmmc

200M - SET GAIN T
REGULAR - SET GRIN TO 2
DISPLRY ISOTOP
DISPLAY ISOT B
SELECT V7Ol DISPLAY
SELECT VSVO1 DISPLAY (DEFAULT USING 1ST BIT MAP)
SELECT VSvOl DISPLAY AND USE 2ND BIT MAP
FR EE RUN MODE - COLLECT & DISPLQY NEW DATA CONTINUALLY
JOYSTICK CALIBRATION USING ARI1
JOYSTICK CALIBRATION USING NC1l
DISPLAY INTENSITY TEST IMAGE ON SELECTED DISPLAY
ABORT WHATEVER - BACK TQ KEYBORRD MONITOR

:CNTRL G TURN ON/OFF BELL (NO CONVERT INDICATION) - IN NC1I

; THIS CODE WILL

RO TINE VIR THE
SEN: CLR FR

;JOYSTICK CALIBRATION ONLY

DISPATCH PROGRAM TO THE PROPER
DIS;QTCH TABLE 'RTABLE’

4 EERN +KNOCK DOWN r |-: RUN MODE IF SET
MOV #STACK, SP *RESET STACK
CLR KBUFF : INSURE NO stsonan GARBAGE
: CLR PSW :ALLOW KEYBOARD INTR
LISN: MOV KBUFF .RO LOOK FOR CHAR
BEQ LISN un T FOR ONE
CLR KBUFF
CMP RQ, 8101 uns IT A CHAR?
BCS 800800 :NOT A GOOD CHAR
BIC 177740 RC iLIHINﬂTE LOﬁSR cnse
CHP £33
BCC aobsoo :BR IF N
ASL RO 'MAKE UP uoan OFFSET
15T RTABLE-2(R0) ;IS IT A LEGAL COMMAND?
BEQ 800800 ‘BR IF NOT
IMP JRTABLE-2(RO) ;G0 DO IT

; KEYBOARD DISPAT
RTABLE: RCUTA
ROUTB

CH TRBLE

:*A* DISPLAY ISOTOPE A
ISPLAY ISCTOPE 8

NéTIRLIZE EVERYTHING

008
00B00
C TO ARI1 JOYSTICK CALIBRATION

D
C
0
E OPE
¥ ;REE RUN HODE(COLLECT NEW DRTA 8 DISPLAY CONTINOUSL
8
B8
G
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DONCE P11 INITIAL 26 THE RONMON TGS |

eix 002024 0923?2 ; 503;5 ,'L' GOTTO NCélTﬂgYSTXEK ?QB%B§“$5°”
" ’ ’ i
815 335058 D053s ROUTH o CELERT V0| BISLRY ARD CEL NG BT Map
§§§ 002032 002402 ROUTN ;'N' GET NEW DATA FROM CAMERA
1 :, B
8{7 2 400 gouta ’:2: rTe:
813 905043 Oosuk RouTS 8 B AL e ron
820 002046 0024S4 ROUTT 7 DI?PLRY INTENSITY TEST IMAGE ON SELECTED CISPLAY
821 002050 002470 . ROUTU sy THRESHOLD FROM KEYBOARD
822 002052 002520 ROUTV ry SELECT v701 DISPLAY
823 002054 002540 ROUTW +*W’' SELECT vSv0l DISPLAY(DEFAULT COND USING IST BIT MaAP
824 002056 000000 0 +*X* BOOBOO
825 002060 (000700 0 :*Y* B0O0BOO .
ggg 002062 002576 ROUTZ +?2' Z00M - SET GAIN TO 1
ol ot 4
ggg :REPORTS ILLEGAL KEYBOARD CHRRACTERS
€30 002084 012737 -000077 001310 BOOBOO: MOV 877, TTYOUT :SET UP '?*
831 002072 004737 00B17Y JSR PC, tyro ;TYPE IT
832 002076 004737 006154 ISR PC’ TYPCR 00 A 'CR’
S‘é‘?, 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 (C4000C 0O0I134C ROUTB: MOV SMATRIX+20000, TRBLEX  :WILL DISPLAY ISOTOPE B
38 002124 000137 (002616 JHP CHANGE ;GO DO I'r
833 002130 004737 005440 ROUTC: JSR PC,NCSTRT :G0 START NC11
840 002134 000137 001732 IMP LISN ,LOL LECT onrn UNTIL KEYBRD COMMAND
841 002140 000137 002616 ROUTD: JMP cunwce G0 DISPLAY DAT
842 002144 004737 005536 - ROUTE: JSR PC,ERASE co ERASE scops
843 ooaxgo 800137 1732 JMP LISN %T ON NEXT connnno
844 002184 012737 ?9777? 001342 ROUTF: MOV 8-1,FREERN SELEC FREE RUN M
845 002162 004737 00SS06 " ISR PC,NCSTPI :G0 STOP mu 3 cua cons nmnzx AREA
846 002166 004737 005440 ISR PC.NCSTRT :GO START NCI1
g47 002172 00S00C CLR RO’ :SET UP rz MER
848 002174 013701 001344 MOV TIME Rl :SET UP GROSS TIMER vm.us
49 002200 005300 1§: DEC RO : COUNT
850 002202 001376 BNE 18 WAIT FOR ZERQ
851 (002204 042737 000040 001306 BIC caxrs KBUFF :LOOK FOR POSSIBLE STOP KEY - RID LOMER CASE
852 002212 022737 000123 001306 CMP 8123, KBUFF :STOP BEEN STRUCK?
853 002220 001007 BNE 2% :BR IF NOT
854 002222 042777 000003 176746 BIC #3, INCCSR 2STOP NCIl
8S5 002230 005077 176742 CLR INLCSR sZERO NC CSR
856 002234 000137 001712 InP LISEN G0 AWAIT NEXT , COMMAND
857 002240 005301 28: DEC Rl :D0 LOOP AGAIN?
858 002242 001356 BNE 1§ en IF S0
859 002244 000137 002816 IMP cnnnce :NOW GO DISPLAY DATA JUST COLLECTED
860 002250 004737 005536 ROUTG: JSR P2, ERASE :GO ERASE SELECTED DISPL
861 002254 000137 001616 IMP START tINITIALIZE AND START rnssn
€62 002260 004737 005356 ROUTJ: JSR PC,SELCTC mmmmmmwmm
83 002264 103402 BCS 18’ ,e IF BUS ER FROM ARI!
864 002266 000137 004146 IMP TIoY 160 TO IT

865 00z272 104400 013577 18: TYPE 1SG? :G0 TYPE *BUS TIMEOUT ER - AR!!’
8ét 002276 000137 001732 JMP I'.ISN :G0 BACK TO KEYBOARD LISEN
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DZNCB. P11 INITIALIZE THE COMMON TAGS

867 002302 037 00134 ROUTK: CLR {TYPE JTYPS ? SAYS NC11 FOR JOYSTICK CAL

&8 % 7 004146 THP

859 312 012737 000340 177776 ROUTL: MOV $PR7, PSW :DON’T WANT ANY INTR'S NOMW

870 %zaao 104400 013331 TYPE  ,MSGe * ASK FOR gcm. DATA

871 002224 104410 RDOCT :60

872 002326 012637 001312 MOV (spn,m.o SRVEI

873 332 005037 177776 CLR PSW :ENRBLE xnrn 5

874 33 000137 002616 IMP CHANGE :GO DISPLA

875 002342 012737 177777 001352 ROUTM: MOV #-1,MSELCT SELECT ano BIT MAP

876 002350 737 00S112 JSR PC,SELCTA :GO SELECT vsSvOl

877 002354 103407 BCS 28’ :BR IF BUS TINEOUT ER FROM VSVOl

878 002356 013700 001222 MOV VTVCSR, RO :GET 2ND BIT MAP ADRS

879 002 042760 000400 177760 BIC $8I78,-20(R0) ;TURN OFF IST BIT MAP

880 002370 000137 001732 18: IMP LISN co AWAIT NEXT COMMAND

881 002374 IOM400 013412 23: TYPE MSG3 :G0 TYPE ’'BUS TIMEOUT ER - VSVO! DISPLAY’

882 002400 000773 BR ls co encx TO xsvaonno LISEN

883 002402 goq;;; 005506 ROUTN: JSR CSTPL ; % CLR coaz MATRIX

884 Q02406 013 001316 176562 MOV coﬁsnv anccsn RES ART WITH PREVIOUS CSR CONTENTS

885 002414 000137 001732 IMP :COLLECT DATA & AWAIT NEXT KEYBRD COMMAND

886 002420 005037 001320 ROUTR: CLR cnm :WANT REGULAR GAIN

887 002424 042777 000040 176544 BIC #40, INCCSR : INSURE REGULAR GAIN

888 00243z 000137 - 001732 ' IMP LIS :LOOK FOR NEXT COMMAND

889 (02436 042777 ‘000003 176532 ROUTS: BIC #3, INCCSR :STOP NC

890 002444 00S077 176526 CLR anNiCSR :ZERO NC CSR

891 002450 000137 001732 INP LISN ,LOOK FOR NEXT COMMAND

832 002454 004737 0OS4EY ROUTT: JSR PC NCSTP G0 STOP THE NCI1 IF RUNNING

833 002460 004737 005756 ISR PC.LDIMGE ,Go SET UP TEST CORE IMAGE

894 (002464 000137 002616 IMP CHANGE :GO DISPLAY IT

895 002470 012737 000340 177776 ROUTU: MOV $PR7 , PSW :DON'T WANT ANY INTR’S

89 002476 104400 013331 TYPE  ,MSG2 ASK FOR OCTAL DATA

897 002502 104410 RDOCT ,co GET IT

898 002504 012637 001314 MOV (SP)+, THHI :SAVE IT

899 002510 00S037 177776 CLR PSW :ENABLE INTR’S

900 002514 000137 002616 IMP CHANGE :GO DISPLAY

901 002520 004737 00S262 ROUTV: JSR PC,SELCTB :GO SELECT vT01

902 002524 103402 BCS 2% :BR IF TIMEOUT ER FROM VTOl

903 002526 000137 001722 18: . JMP LISN GO AWAIT NEXT COMMAND

904 002532 104400 013453 2%: TYPE MSGY4 :G0 TYPE 'BUS TIMEOUT ER - VTOl DISPLAY®

305 002536 000773 3 BR is GO BACK TO KEYBOARD LISEN

906 002540 00S037 001352 - ROUTW: CLR MSELCT :SELECT 1ST BIT MAP

907 002544 004737 005112 JSR PC,SELCTA 160 SELECT vSVOI(DEFAULT COND)

908 0302550 103407 BCS 28’ :BR IF TIMOUT ER FROM VSvOl

909 002552 (013700 001222 MOV YTVCSR, RO :GET 1ST BIT MAP ADRS

910 002556 (42760 000400 000020 BIC #8I78,20(R0)  :TURN OFF 2ND BIT MAP

911 002564 000137 001732 18: IMP LISN :GO AWAIT NEXT COMMAND

3lg 002570 104400 013412 23: TYPE MSG3 :G0 TYPE ’BUS TIMEOUT ER - VSVOl DISPLAY’

413 002574 000773 BR is :G0 BACK TO KEYBOARD LISEN

914 002576 012737 000040 001320 ROUTZ: MOV 840, GRIN tENABLE GAIN I

i 002804 053777 001320 176384 BIS cnxﬁ INCCSR :SET IT AT NC CSR

91t 002612 000137 001732 IMP :G0 AWAIT NEXT COMMAND
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0030S6
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INITIALIZE THE COMMON TAGS
;GO CLERR SCREEN OF SELECTED DISPLAY

004737

004737

005200

00sS38
005464

001254
001750
073567
00sSe3u
001770
00Se4e

006010
00Se34

006030
00Se4s

00Se34
000007
000021
00S634

00jee2
002010

00Se78
000e3S

0CSE76

176234
Q01266
001270

CHANGE: JSR -.

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

102

21-SEP-76 15:32 PRGE 21

PC,ERRSE

;GO ERRSE SCOPE

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

B80X:

18:

2s:
38:

c§:

6s:

BOX1:

18:

cs:

BNE
MOV
MOV
JSR
INC
CMP
BEQ
JSR
BR

MOV
JSR

PC,NCSTP

:AREA ON_THE SELECTED DISPLA
TST OTYPE

BOX!
$1750, RO
873567,R1
PC,DISPY
RO’

£1770,R0
2
PC, DCONT

18
csow RO
PC,DISPY

RO’
8&030 ,RO
PC,DCONT
3§’

c1730 RO
RO

s?ﬂbcu Rl

#6047, RO

g
VTVSAV, aVTVCSR
#2010, MAPADR
83, PIXCNT
PIXASM

LARGES

#3777, ,R0
#3636, R1

 PC,DISPY]
RO

19

RO s
PC,DISPY1
Rl

#635S,R!

2$

Rl
PC,DISPY1
RO

;GO STOP NC11

ggﬁ{ DISSLRY’

:SET UP BIT MAP ADRS - TOP LINE
iSET UP PIXEL DRATA IN Rl = INT 7
GO LOAD BIT MARP

BR I* gs

LORD NEXT PIXEL WD

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

* IDVANCE_ADRS

;80T _LINE DONE?

i8R IF SO

:LOAD NEXT PIXEL WD

:NEXT MAP LOAD

:SET UP 81T MAP ADRS SIDE LINES
:OFFSET NEXT ROM

:SET UP_PIXEL 3 DﬂTﬂ INRL - INT 7
:AT BOTTOM OF SCREEN?

1GO START VSvOl DISPLAY ,
:G0_LOAD BIT MAP

sSET UP PIXEL O DATA IN Rl - INT 7
:OFFSET TO RIGHT LINE

:GO LOAD BIT MAP

;D0 NEXT ROW

s START DISPLAY

sOFFSET BIT MAP ADRS

sSET UP PIXEL BYTE COUNT

sCLR PIXEL ASSEMBLY WORD

:G0 DISPLAY CELL DATA

;SET UP X

:SET UP Y

:DISPLAY POINT

sMOVE X BY 1

RGRIN TILL DONE
=3636

oxsﬁan PO‘NT
:MOVE Y BY

AT BOTTOM LEFT’
a I NO

DISPLAY POINT
tMOV X BY 1
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DZNCB. P INITIALIZE THME COMMON TARGS
973 uaaroo 004000 CHP #4000, R0 RT BOTTCM RIGHT?
974 003054 ﬁﬁ §gs §§ ;77 o1
¢;§ |'38?8 00567 48: 5 PC,DISPY1 nngLn? PS?
37? ouggﬂ 003636 é% oasas Rl ECTWTBP RIGHT?
-3 003108 8813% SN 93 8% 1P NoT
980 003104 012737 000100 00:i274 MOV $100, HORIZ c oF HORIZONTRL POINTS PER ROW
935 883155 365737 000100 001278 MOV o1og 'VERT 8 OF ROWS
< 31 037 001300 CLR XRE srnnr AT LEFT MARGIN
ggg 003124 012737 003606 001302 MOV #1926. , YREF :AND TOP OF SCREEN
385 :NOW LETS FIND THE Lnnczsr CELL
986 003132 013737 001322 001324 L(ARGES: MOV TOTSI ARCT :NUMBER OF ELEMENTS TO CONSIDER
987 003140 017700 176174 MOV Ek RO s THIS IS FIRST GUESS
488 003144 013701 001340 MOV TRBLEX Rl iR1 POINTS TO TABLE
989 003150 020021 LARGEL: CMP RO, (R1)+ :COMPARE GUESS AGAINST NEW
990 003152 103005 BHIS GS5G :GUESS STILL GOOD
93] (003154 024137 001314 CMP =(R1), THHI s GUESS snnLLen BUT CHECK NEW
992 003160 101001 BHI ovTHH} *HI AGAINST UPPER THESHOLD
§33 003162 011100 MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
934 003164 005721 OVTHHI: TST (R1)4 : INCREASE REGISTER BY 2
995 003166 005337 001324 GSG:  DEC CHARCT :COUNT THIS LAST COMPARISON
ggg 002172 0013t6 BNE LARGEL
93g :THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
399 NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF T00 SMALL
1000 003174 163700 001312 SUB THLO,RO :SUBTRACT LOWER THRESHOLD
100f 003200 101002 BHI Is :BR IF CELL VALUE GREATER THAN LO THRESHOLD
1002 003202 000137 003500 IMP DISDCN :DON’ T DISPLAY-ALL VALUES BELOW LO THRESHOLD
;883 3206 010037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
4
1005 :NOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE
iggg :PROPER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY
1008 003212 013737 001340 001264 DMATRX: MOV TABLEX,MRXADR  ;BEGIN AT TOP LEFT ROMW
1003 003220 062737 017600 CO1264 ADD #8064 . | MRXADR orrser T0 BOTTOM OF CORE MATRIX
1010 003226 012737 000100 001336 MOV 864 . , ROWCNT :THERE ARE 64 CELLS PER ROW
1011 003234 017702 176024 DISLOP: MOV JMRXADR, R2 :GET A CELL VALUE FROM MATRIX
1012 003240 062737 02 001264 ADD 82, MRXADR :BUMP MATRIX ADRS
1013 003246 005337 001336 DEC ROWCNT :COUNT CELL THIS ROMW
1014 003252 001006 BNE CKVALU :BR IF ROW NOT FINISHED
1015 003254 012737 000100 001336 MOV 864, , ROWCNT ‘RESET NEXT ROW COUNT
1016 003262 162737 000400 001264 SUB $256. ,MRXADR  :SET UP FOR NEXT ROW IN MATRIX
1017 003270 020237 001314 CKVALU: CMP R2, THHI :CELL WITHIN HI THRESHOLD?
1018 003274 101003 BHI outLImM :BR IF NOT
1019 003276 163702 001312 SUB THLO, R2 :SUB LOW THRESHOLD
1020 003302 101006 BHI SCLCEL :BR IF CELL nsovs LOW THRESHOLD
1021 003304 005737 001254 OUTLIM: TST DTYPE : WHAT DISPL
1022 003310 0010S2 BNE CHDN :BR_IF V70l
1023 003312 005004 CLR RY ssr CELL TO LOWEST INTENSITY
1024 003314 000137 003504 INP MAPLD :LOAD BIT MAP
1025 003320 013701 001334 SCLCEL: MOV CPERL Rl : NOW ESTRBLISH WHAT INTENSITY LEVEL
1026 003324 012703 000006 MOV R3’ +SCALE TO 32 LEVELS
1027 003330 005737 001254 78T or?Pe ;1S IT A VSVOI DISPLAY?
1028 003334 001001 BNE 18 iBR IF NOT
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00S303

001256

008037

001254

011364

0013C0

00Co40
001274
000100
001276
003662

001266

00i27e

001272

oMM

001300

001274

- 001302
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DEC R3
6!: Sgﬂ )
VLOOP: RSL Ty
CMP R2,Rl
BLO NODEF
ST Rl
BEQ 18
INC RY
18: SUB RI,R2
NODEF: CLC
ROR Rl
DEC R3
BNE DVLOOP
SUB R1,R2
BLOS cobn
INC
GOON:  TST orvpe
BEQ MAPLD
ASL RY
MOV LEVTRB-2(RY),RS ;
ASR RY
BEQ CHON
: THIS CODE DISPLAYS EACH SCALED
MLOOP: MOV XREF,RO
- MOV YREF 'Rl
JSR PC,GET
DEC R4’
BNE MLOOP
CHON: ADD #32.,XREF
DEC fiORIZ
BNE DISLOP

nog #100,HORIZ

XREF

cL
SUB #24.,YREF
DEC VERT

SLOP

BNE DI
DISDON: JMP PATWRT
; THIS CODE DISPLAYS EACH SCALED CELL ON THE VSVOl (ONE OF 1B LEVELS)

MAPLD:

18:

MAPADR, RO

PIXASM
PIXASM
PIXASM
PIXASM

;SCALE TC 16 LEVELS ON VSVOl DISPLAY
LEVEb BgILDS IN

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

:BR_IF SO
sACCOUNT FOR GOOD SUBTRACTION
NOH DO THE SUBTRACTION

MﬂKE DIVISOR SMALLER

s COUNT POSITION

sAGAIN IF NOT SCALED TO 16 OR 32 LEVELS YET
sACCOUNT FOR REMAINDER

BR IF TOO SMALL

; ROUND UP
iWHAT DISPLAY?

:IF VSVO1l GO LOAD MAP
;MAKE LEVEL A WORD POINTER
sPOINTER TO_CORRECT LEVEL
RESTORE ACTUAL LEVEL

$IF 0 DON'T DISPLAY

CELL ON THE VTOL (ONE OF 32 LEVELS)

;GET READY TO DISPLAY

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

;D0 AS MANY POINTS AS THE LEVEL

;SHIFT TO NEXT POSSIBLE DATUM
DONE WITH LINE?

;NO
sRESET LINE COUNTER
:00 CR

:D0 LF ,

:DONE PAGE?

iNC. GO BACK FOR MORE
;YES, GO DISPLAY PRAMETERS

;SET UP BIT MAP_RDRS
:LOOK _FOR NO_INTENSITY
;BR_IF NO INTENSITY
:OFFSET TO 0-17
:PREPARE FOR PIXEL LOC
MOVE TO TOP 4 BITS

NON ASSEMBLE THIS PIXEL INTO PIXEL WORD
NOH MRKE ROOM IN PIXEL WORD
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DZNCB.P11 INITIALIZE THE COMMON
% EE pow M BB R MR s o
x§§2 %5223 BNE al zek IF NW
1 g4 013701 001272 MOV PIXASM,R] :LD PIXEL WORD INTO Rl
1089 003570 004737 00S6M JSR PC, DISPY :LOAD BIT MAP
1030 74 005337 001270 2%: DEC PIXCNT :COUNT PIXEL
1081 00 100215 8PL DISLOP :BR IF 4 PIXELS NOT ASSEMBLED YET
1092 003602 037 001272 CLR PIXASM :CLR PIXEL ASSEMBLY WORD
1093 06 015537 000003 001270 MOV 83, PIXCNT :RESET PIXEL COUNT
1099 0036I4 005237 001266 : INC MAPADR : ADVANCE MAP ADRS
1095 003620 013700 DO01266 MOV MAPADR, RO :LOAD INTO RO
1099 003624 022700 005770 CMP #5770, RO ‘HAVE ALL 64 ROKS BEEN DONE?
1097 003630 001002 BNE 33 :BR IF NOT
1098 003632 000137 003662 JMP PATWRT :NOW GO DISPLAY PARAMETERS
1099 003636 042700 177740 38: 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 001286 ADD #20, MAPADR : ADVANCE MAP ADRS TO NEXT ROMW
iig& 003656 000137 003234 4§: JMP DISLOP :GO GET NEXT MATRIX DATUM
ﬁgg :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 V10l

1109 003570 012777 012000 175322 MOV $12000,3VTVPOS :VSV0l - SET CHAR POS,LINE 20, LEFT MARGIN
1110 003676 000414 BR 2§ :START 15T MSG

1111 003700 012737 000006 001332 18: MOV #6, INCXY :SET CHARACTER SIZE
1112 003706 012777 0000I4 175320 MOV #1%,3VTCSR :SET MODE

1113 003714 012737 000000 001226 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,VTURIT

1116 003734 012506 MESS1 :"CR,LOWER THRESHOLD"
1117 00373¢ 013737 001312 006724 MOV THLO, DUMMY1

1118 003744 004737 006700 JSR PC,AURIT

1115 003750 004737 006246 JSR PC.VTWRIT

1120 003754 012512 MESS2 +"CR, UPPER THRESHOLD"
1121 003756 (013737 001314 0O&724 MOV THHI, DUMMY]

1122 003764 004737 006700 JSR PC,ANRIT

1123 003770 004737 006246 JSR PC,VTWRIT

1124 003774 012516 MESS3 :*Z COUNT ="

1125 003776 017737 175204 006724 MOV INCZLO, DUMMY 1

1126 004004 017737 175174 006726 MOV INCZHI | DUMMY2

1127 004012 004737 00B704 JSR PC,OTTY

1128 004016 004737 006246 JSR PC,VTWRIT

1129 004022 012522 MESSY ;"MATRIX COUNT="

1130 004024 013737 001322 001246 MOV TOTSIZ, TEMPO

1131 004032 00S002 CLR R2

1132 004034 005003 CLR R3

1133 004036 013701 001340 MOV TABLEX,RI

1134 004042 062103 MXSML: ADD (R1)+,R3 :NOW ADD UF ALL VALUES IN MATRIX
1135 004044 005502 ADC P2

1136 004046 005337 001246 DEC TEMPO

1137 004052 001373 BNE MXSML

1138 004054 010337 006724 MOV R3, DUMMY1

1139 004060 010237 006726 MOV R2)DUMMY2

1140 004084 004737 006704 JSR PC,0TTY

e e e . - - -
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l INITIALIZE THE COMMON TAGS

004070
004074

B
41
41

004112
004114

004120
004lee

Q04126
004130
004134
004142

004146

004276
004304

004306
004312

005737
001403

fies

001003
004737
32

000137

004737
005737
0010E3

00SC00

000466

005737
100432

001320
006246
0C1340
006246
001342
002154

001316
001732

005536
001254

073567
005634

00Co40
00Se46

007740
00Se34

010000
00se4e
000040
000007
00S634
070000
000037
00S634
007740

001282

001346

————r e m— o — .+

TST GRIN

BEQ 1$

JSR PC VTWRIT
MESS

“Zoom™
040000 1S: CMP gBLEX BHQTRIX+80000 ISOTOPE 8?

BNE 2 )

JSR PC,VTWRIT ;vss

MESSE : *B-GAMMA™
2s: ST FREERN :IN FREE RUN MODE?

BEQ 3% :BR _IF NOT

IMP ROUTF :YES, GO GET NEW DATA
38: MOV COMSAV, aNCCSR :RESUME THE NCI

IMP LISN :DONE WITH MESSAGES

; THIS CODE DRAWS A BUG(VTOl) OR CROSS HAIRS(VSVOL) WITH THE X & Y DRTR
;FROM THE NCL1(TYPE 'K’ OR_DEFAULT) OR THE AR11(TYPE 'J’) - THE B

:ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESQED -
:ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD

;BE ACCESSIBLE IN A UNIFORM MANNER

:Q CNTRL 'C’ WILL GET USER BACK TO steonao MONITOR
va JSR PC,ERASE :START FRESH
: TST DTYPE WHAT DISPLAY?
BNE JBOX1 :BR IF VT0I
-DRAW A BOX UP ON VSVO!1 SCREEN FOR NC11 OR AR11 JOYSTICK CALIBRATION
ysox:  CLR RO :SET UP BIT MAP ACRS - TOP LINE
MOV #73567,R1 :SET UP PIXEL onrn INRL - INT 7
JSR PC,DISPY :GO0 LOAD BIT
18: INC RO : ADVANCE BIT nnp ADRS
CMP #40, RO :TOP LINE DONE?
BEQ s :BR IF SO
JSR PC,DCONT :LOAD NEXT PIXEL
BR 1§’ :NEXT MAP LOAD
2%: MOV #7740, R0 :SET UP BIT MAP ADRS - BOT LINE
JSR PC,DISPY GO LOAD BIT MAP
3%: INC RO’ : ADVANCE ADRS
CMP uxoooo RO aor %xns DONE?
BEQ 4§ :BR IF SO
JSR PC, DCONT :LOAD NEXT PIXEL WORD
BR 3§’ :NEXT MAP LOAD
4§: MOV ¥40,R0 +SET UP BIT MAP ADRS SIDE LINES
5§: MOV 87,R1 +SET UP PIXEL u DATA IN Rl - INT 7
JSR PC.DISPY :G0 LOAD BIT
MOV #70000,R1 :SET UP PIXEL 3 DATA IN Rl - INT 7
ADD 37 .R0’ :OFFSET TO RIGHT SIDE LINE
ISR PC,DISPY :GO LORD BIT MAP
INC RO’ 160 TO NEXT nou ON LEFT
CMP #7740, RO 170 BOTTOM YET?
BNE 5§ ‘BR IF NOT
MOV VTVSAV,AVTVCSR :ENRBLE BIT MAP
BR DISBG :CONTINUE TO ANALOG DATA
:DRAW 30X UP ON VTUl SCREEN - DIFF_SIZE FOR ARLL JOYSTICK CALIBRATION
tBox1: TST JTYPE sAR11 nggLoc SOURCE?

BMI JBOX2 i8R IF
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1236 004456
1237 004460

1241 004462
42 004466

1251 004536

Q0s000
e

005301
100374

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

12 e

005676
003761

005675
003761

005878

00Se7®

00S678
003771

00s676
003771

005678

005676

001346
000032
000010
000004
174460
040000
00Co07

001308

02
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COMMON TRGS

174500
174506
174500
174450

0013Ce

18:

cs:

3%:

48:

JBOXa:

1%:

cs:

3%:

43:

DISBG:

1%:
cs:

CLR RO ;1 X=0

555 5é,olspv1 ongan POINT

INC RO : ADVANCE X

CMP 43761, R0 our T0 RIGHT LIMIT?
BNE 18 an IF NOT

DEC RO X=3760, Y=0

JSR PC,DISPY1 DISPLQ? POINT

INC Rl : ADVANCE Y

CMP $3761,R1 :UP TO TOP YET?

BNE 2% :BR_IF NOT

DEC Rl =3760, Y=3760

JSR PC,DISPY1 oxsan? POINT

DEC RO : ADVANCE

BPL 3§ en IF NOT 70 TOP LEFT
INC RO Y=3760

JSR PC,DISPY1 orsﬁan POINT

DEC R1 : ADVANCE Y

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

eLR RC ,x-u

CLR Rl :Y=0

JSR PC,DISPY1 ,oxsanv POINT

INC RO ; ADVANCE X

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

DEC RO :X=3770, Y=0

JSR PC,DISPY!1 : DISPLAY POINT

INC Rl : ADVANCE

CMP #3771,R1 :UP TO TOP LIMIT?

BNE 2% :BR_IF NOT

DEC Rl :X=3770, Y=3770

JSR PC,DISPYI :DISPLAY POINT

DEC RO : ADVANCE X

BPL 3§ an IF nor T0 TCP LEFT
INC RO Y=3770

JSR PC,DISPY1 Drsﬁan POINT

DEC. . Rl :ACVANCE Y

BPL -~ 4§ :BR IF nor TO BOT LEFT
:NOK COLLECT ANALOG DATA FROM SELECTED SOURCE (NC1l OR AR!1)
ST ITYPE :WHAT SOURCE?

BMI DISBG1 :BR IF ARl

MOV #32, INCCSR tEXT, JOYSTICK & ENA ADC
MOV #10, aNCSFUN :CLR' TIME OUT IF SET
MOV #4, ANCSFUN SSTART CONVERTERS

1ST8 aNECSR : DONE?

BPL 3% :BR IF SO

BIT 40000, INCCSR convsnsxon FAIL TO FINISH?
BEQ 2% 1BR IF

CHP 87 KBUFF : TURN onzorr BELL?

BNE 108 *BR _IF NOT

CLR KBUFF :CLR OUT BELL CODE
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COM BELLEN :YES, DO IT
ST BELLEN :SOUND BELL ON NO CONVERT®
aNE H +BR IF BELL NOT DESIRED

l :
MOV 8207, TTYOUT +SET ¥p BELL CODE

B¢, TYPO :G0 ZING BELL

13 ;GO TRY AGAIN
MOV INCAREG, TEMPOD  :STORE onv;ngxcn VALUES
8IC 8100200 TEMPD  :MASK OFF BITS 7,15

PC, XYAVE :60 AVG LAST 32.'X=Y JOYSTICK VALUES
MOV 810, INCSFUN :CLEAR JOYSTICK DEPRESS FLAS

TST aNClsR :LOOK FOR BUTTON DOWN
s 2 :BR IF NOT
3 DTYPE sOON*T nov§ BUG BUT REFRESH
SNE 11 :REFRESH VTOl ONLY
L 18 :NO NEED ON vSVO!l
ASL TEMPO ML qué
787 DIVPE :ALL DONE SCALING IF vSV0l
32 §s 8% IF S0
CoM EMPO : INVERT DATA FOR vTO1
1c 8501, TEMPO RID GARSAGE
MOVE  TEMFD.RC GET X
ggva ;gnrc+x.n1 ’;Ezzyﬁe IRES X & Y TQ BE INFLATED 3
HSL ]C V10 UL B R e INFLRTED 3¢ 18
RSL ]C :
AsL &0 ;
HSL ]l ;
ASL Rl 3
RSL Rl :
MOV 820, VICSR :SELECT WRITE THRU MODE
IR Tc,bzspvz 30 DISPLAY THE 8LG - V70!

3 ;00 RGRI
JSR PC,DISPYR :G0 DISPLAY CROSS HAIRS - vSvQ!
eR 18 ;00 ANCTHER CONVERSION

; THIS CODE LOOKS AT THE ARI1 FOR ANALOG DATA
MOV 82000C,ARCHAN  ;SELECT CHAN 0 8 UNIPQOLAR

J3R PC . ARCONV G0 START A“D - CHAN O
MOV R3. TEMPO :SAVE Y
INCE  ARCHAN+! :SELECT CHAN 1

ISR PC, ARCONV :G0 START A/D = CHAN |
MOV R3 TEMPI :SAVE X

INCB  ARCHAN+1 :SELECT CHAN 2

Rt PC, ARCONV 150 START A/D - CHAN 2

MOV R3, TEMP2 :RERD JOYSTICK BUTTON INDICATOR

SWAB  TEMPQ :PUT Y IN HI BYTE

MJVB  TEMPI, TEMPO :AND X IN LO BYTE

I3R PC, XYAVE :G0 AVG LAST 32. X-Y JOYSTICK VALLES

TETB - TEMPZ ;LOOK_FOR BAR DOWN (ZERQ COND)
BNE 28 :BR IF NOT DEPRESSED

ST DTYPE :DON'T MOVE POINT BUT REFRESH
3N 3§ ;REFRESH VTO!

3 13 iNO_NEED ON vsvOl

TST  DTVPE 1EACH DISPLAY SCALES DIFFERENTLY
BEG 18R IF Vv&v0l

43
COoM TEMPC : INVERT FOR V70!
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SN3Y INITIALYZE HHE X0

303 00SQWY 113708 0Cizus Mov3  TEMPQ,RO ;GET X

310 Q0EQSC 113701 Q0013w7 MOVE rEwPOox Rl '?f

gzé 3 0% asL :3CALE x BY 8

1 B A RQ :

313 005060 008300 ASL R0 :

31§ [0S0e2 (0Oe3l! ASL Rl 1SCALE Y BY 8

35 008ded 00E30: asL Rl :

3l 30506e - 90e30] . ASL Rl

3i7 DOSO70 - D1o777 QOOOS0 17413 MV 820, 3VICSR 1SELECT WRITE THRU MOOE

33 508078 D0473r (0OSETe 33: JR  PC.OISPYI G0 SIseLAY THE BUG - Ve

313 388102 280l s s T i 100 A

320 58108 30873F oosrzs 4§:  JSR  PC,DISPr2 160 5xsanv CROSS “RIRS - VYOI
381 - 038130 B007d? L 13 ;00 AGAI

- — i —— ——
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M SU ROUTINES

201186
001214

000002
001c22

001170
001352

000020

000002

001234

00S2s4
174012

000004

001172
001234

000002
001242

00s3s0
NOCOLY
JOOON0
177777

0C0C0e

000004

oc1258
000004

000004
173712
001256
001254

000004

MRCYLl 27(732)

21-5EP-76 15:32 PRGE 29

.SBTTL PROGRAM SUBROUTINES
R L e

;ROUTINE SELECTS VSvOl DISPLQY - SETS UP BUS ADRS AND INTENSITY LEVEL
:AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ON EXIT IF THE .
:VSVO1 IS NOT SEEN AT THE QSSIGNSD BUS ADDRESS

P ERRREERRRRRRFRERERERRRERERRRERFRERERRRRRE AR RRARRRARRARRERERARE

L CTh: nov
18: HOV

38: MOV

Y3 MOV
S8: cMP

VTVADR, RO :GET vsvox BASE ADRS
sVTVCRS, R1 gs R ADRS
n m T UP REG RDRS PTRS
:BUMP REG ADRS
?;fvcsn Rl ggng csg REGS ALL SET UP?
VTMADR, RO :GET BASE ADRS OF JBIT AP
MSELCT :USING SECOND MAP
2% :BR IF NOT
820, R0 ;POINT TO 2ND BIT MAP ADRS'S
pc ‘a1)+ contxnus T0 BIT MAP ADRS'S
:BUMP REG ADRS
gg*CSR Rl gh seroupv
858, J8ERRVEC  :SET UP BUS TIMEOUT RETURN ADRS IF NC vSvOl
VIVCRG .15 c ACTER qENERﬂTOR THERE?
AVTVCSR '15 BIT MAP THERE
NTLUT,RO :SET UP nons 3 DATA OF INTENSITY LOOK-UP TRGLE
0, aVIVINT :SET UP TABLE
2401, RO :RAOVANCE ADRS 8 INTENSITY
5§uoﬁu RO TQBLE LOQDED’
DTYPE orvpe-o snvs VSVol

816., INTENS iMAX 16, INTENSITIES
:ZERO CARRY SAYS VSVO! THERE
IERRVEC . 8ERRVEC EXIT ;RESTORE ER TRAP LOC TO PT TC &

(SP)+,(SP)+ sFIX STACK_SINCE NO RTI
us ESREYION EXIT SRYS NO VSVO!

EEEREREEAREREEERERE R R R R R RN R R R AR R R R C R AR RN ERR 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

:ASSIGNED BUS RDDRESS
REEEREEEREEE AR AR RRERREE R ER PR RERRRRRE AR AR A SR RN AR RRRR R RRRER

&4CTE: MOV
MOV
18: MOV

2s: MOV

VTADR, RO - sGET VIOl BASE ADRS

sVTCSR, Rl :GET PTR ADRS

no :R1i+ :SET UP VTOl REG ARDRS PTRS
aunp REG ADRS

nnkcsn Rl ‘ALL SET UP?

18 :BR IF NOT

-35 J8ERRVEC  :SET UP FOR VTOL TIMEQUT

814 JVTCSR :SELECT STORE MOCE

832, , INTENS mxurmmmnﬁ

8-1.0TYPE :DTYPE=-1 SAYS V

101
:2ERO CARRY SAYS vvox THERE
-Ennvzc+a assnnvtc Ao ;RESTORE LOC 4 PTR TO PT T0 &
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322528
60%%}

000z07

005737
100017
Cig777

001174
C0le42

000002
001246
00434
173628
1777277

CO000e

001001
GC1320
00000z

173506
003003
173472

0OS4E4
000020
020000

080000

C01284
0000ie

000004
00134¢
000004

173530
173522
173514

001316
173478

173472

173482

MACYLl 27(732) 21-SEP-76 15:32 PRAGE 30

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

CHP ,
i iARRYT SET SAYS N VTOL DISPLAY

IR ERERR R R R RE RN RN R RR IR RN R R IR RE AR R R RN R R AR AR R ER RN AR R R AR RRS

;ROUTINE SELECTS AND ?ET? *P Bgs ADRS FOR nﬁél JOYSTICK CALIBRATICN
; THE CARRY SET ON EXIT IF THE RR11 IS NOT SEEN
e RRREERERREERRRRREERERRRERR R AR RR IR B AR RRRE AR ERRNSE R RERREN

&8LCTC: MOV ARADR, RO :GET AR11 BASE ADRS
MOV $ARCSR, R :GET PTR ADRS
18: MOV RO, (R1}+ :SET UP REG ADRS PTRS
ADD 82RO :BUMP REG ADRS
CMP $TEMPO,RI ‘ALL SET UP?
BNE 1§ :BR IF NOT
MOV 838 J8ERRVEC  ;SET UP TIMEOUT RETURN ADRS IF ARL! NOT THERE
CLR JRRLSR :SEE IF THERE
MOV $-1,JTYPE :JTYPE=-1 SAYS USE AR1l FOR JOYSTICK CAL
CLC :CARRY ZERQ SAYS ARI1 IS THER
28: Egg gscznnvsue,ausnnvtgx ; “RESTORE LOC 4 TOPFT TO &
38: SeC :CARRY SET SAYS THAT AR11 IS NOT ADRS ASSIGNED
BR 23 160 EXIT

P RERRRFREREERRERRREERRERRRRREEFRERFRERERRRRERERRRERRRRRERRREEFRE

;ROUTINE STARTS NC11 AT SELECTED GAIN
e REERRRREREE R R R E R R R R R R R AR R AR AR AR AR REERIR RS BRI SHE

AESTRT: MOV #1001,INCCSR  ;SET UP B4¥64 MATRIX AND ADC ENABLE
BIS GAIN, INCCSR :SET UP GAIN
8IS sBIT1,aNCCSR  :SET GO BIT
RTS PC : RETURN

P RERERERRERRREEREFERARERRERR R R R RRERERRRRRERERERRERRRRRERRERRE R

;ROUTINE STOPS NC11 AND SAVES NCI1l STATUS
e EEEERRR R R AR RS E R R R AR AR RSB RRE R IR R R R R R R R PR AR R R RS

NESTP: MOV GNCCSR,COMSAV  ;SAVE THE INTERFACE ACTION
BIC #3, JNCCSR ;DISABLE NPR'S
CLR  anCCsR :ZERO ALL STRTUS
RTS  PC s RETURN

S REERERRERREERRERRRRRERERARRRRERERFRERRRRARRERRRERRERRRRRRERRRER

;ROUTINE STOPS NC1l, SAVES STATUS AND CLEARS MATRIX CORE ARER
s REARERRER AR SR RR R R R R R R R R R R IR RN AR R R R R AR AR AR

RESTPL: JSR  PC,NCSTP ;G0 STOP NC1]1 AND SAVE STATUS

MOV #CLZ,@NCSFUN  ;ZERO Z REG COUNT

MOY  sMATRIX,RO :GET SET TO ZERO CORE MATRIX AREA
i8: CLR (RO)+ +<ERC LOC

CMP RO, sMATRIX+40000 :ALL DONE?

BNE 1S :BR_IF MORE

RTS PC s RETURN

;;iiiii!!*iiiii**lii*l*!ii*****iii**!**!il*iiiii!***iiiiiii*iiiii

:ROUTINE WILL ERASE DISPLAY (VSVOl OR VTOl)
--*i*i*li*ilil‘l**iilliil*ili!iiilQil*lillkilllllililiiiiiiliili‘
ERASE: TST DTYPE :WHAT DISPLAY?

BPL 23 : iBR_IF VSVO1

MOV 816, JVTCSR :ERASE DISPLAY
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037 001246
737 880 02 001280
124

00S337 0C1250

052777 001000 173412
105777 173406

777 001000 173376
212777 002035 173362

Q42777 000400 173360
010077 173356
042777 000400 173346
108777 173342

010177 173340
0Se777 000400 173326

105777 173332

100375

042700 174000
042701 174000
Q10077 173316
Q10177 173314

?057';57 173282
105137 001246

013777 00le4e 173250
032777 016000 173240

012700 000100

FC3

MACYLl 27(732) 21-SEP-76 15:32 PRAGE 3l

CLR TSHP ;357 up VTO* ERASE WAIT LOOPS
MGV 82, TEMPL ;D0 LOOP 2 TIMES -
18: DEC TEMP s COUNT .
BNE 18 S TILL O
DEC TEHPI " ;2ND Eoop DONE?
BNE ! :BR IF NOT
8R 41 sALL DONE - RETURN
23: IS #1000, aVIVCSR  ;ERASE DISPLAY (CLR BIT MAP)
38: §TB  QVTVCER :LOOK FOR READY
BPL 38 WAIT FOR IT

BIC  #1000,3VIVCSR :TURN OFF ERASE DISPLAY
MOV  %2035,aVIVCRG :CLR CHAR BUFFER & DISABLE CURSOR
4§: RTS  PC TEXIT

PIEEREERERFERRERRRRRRERRRERSRRRERRERERRERRRRRRRRRRRRERRRRERRRSRER

+ROUTINE WILL LORD BIT MAP (VSVO1)
‘RO CONTAINS BIT MAP ADRS AND Rl THF BIT MAP DATA
--!*liil‘i*!li**iiiii!*iliii*ili*ii* R332 3 3332232323322 332
Otsey: BIC $400, VTVCSR - ;STOP DISPLAY
MOV RO, aVTVMAP :LOAD BIT MAP ADRS
DCONT: BIC #4800, IVTVCSR . ;AGAIN IF ENTERING HERE
18: ISTB avTVLSR : READY?

BPL 18 tWAIT THEN

MOV R1,aVTVPX :LOAD BIT MAP
BIS 8400,aVTVCSR  ;RESUME DISPLAY
RTS PC :RETURN

P RERRERERRERRRRRRRRRRRERRERERFRRRRRBRRRRRRRRRERRAERERRRREFRRRRLE

;ROUTINE WILL DISPLAY A POINT (VTOl)
s EEREREEER AR RN R R AR AR R AR R R R RS R IR E R RN

BisPyl: 1STB  QVTCSR :DISPLAY READY?
BPL DISPY. :WAIT FOR IT
BIC #174000,R0 :RID GARBAGE
BIC $174000 Rl :RID GARBAGE
MOV RO, aVTXDAC :SET UP X DAC
MOV R1.JVTYDAC :SET UP Y DAC
RTS PC EXIT

S RERERERREREREREREREELRRRERERRERERRERERRRERRRRERERERERATRR R

;ROUTINE WILL DISPLAY X & Y CROSS HRIRS ON VSVC!
s EEAREREREEERR R R R R AR E RN R R AR R R R R R R AR R RRRRARRRE

Bispyz: T1ST AVTVCRG :READY?
BPL DISPY2 ‘WAIT IF NOT
coMB  TEMPO . :X NEEDS TO SE INVERTED

MOV TEMPO,2VTVCHP  ;LOAD X & Y CROSS HAIRS
BIS 816000, 3VTVCRG :ENRBLE THE CROSS HAIRS
RTS PC s RETURN

;;!*i!i!!**i*i!i*i**iiiii*iii*!*!l*l*!iiili*iill*i*li*il*i!i!ii**
sROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN
:DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS - R s
‘ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR BRIGHTEST -
'NOTE THAT THIS IS ONLY R DISPLAY TEST PATTERN FOR
:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER _
"***iii‘ii***}iliiii!!*i**ii*iii*****li*iii*iiiiiiii**iiii***i*i
(OIMGE: MOV $100,R0 : COUNT &4 ROMS




HRINEEC-II-DZNCB-C SAMMA é& EX
DINCB.P1L PROGRAM SUSROUT
1:90 005283 013701 001340
i3 83558 BiscRs RERiRE

i:ga 005776 010321

{43 Ooeo0e §§?a?§

1496 006004 5300

1497 006C06 00140S

e 10 162703 000001
14 14 012702 000100
1S00 C06020 000766

1501 008022 300207

1502

1803

1504

1808

1806

1807 8777 173214
1508 0O0s030 013777 001350
1S09 006036 777 000001
1S10 006044 108777 173172
1S11 00&0SC 100375

1S12 0060Se 017703 173166
1S13 Q0&0Se6 162703 00CS00
1S18 008062 032703 177400
1S1S 006066 100402

1516 (006070 001003

1517 (08072 000404

1S18 006074 005003

1519 (006076 00C402

1520 Q06100 012703 000377
1821 0061 0207

1Se2

1523

1524

1525

1526 Q06106 005777 173102
1527 Q00&lle 100375

1528 Q00elld 110377 173074
1529 008120 000207

1530

1831

1532 "

1833 :

1834 00el2e 017737 173020
1535 006130 042737 C£J0200
1S3t 006136 022737 000003
1537 006144 001002

1638 Q00&14¢ 000137 001712
1839 00ei1Se 000002

1840

1841

1842

1843

1544 006154 (012737 00001S
1S4S 00sle2 004737 006174

03
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173204
173176

001306
001306
001306

001310

nox TABLEX,R1 +GET %ELECTED xgoro;g . .
#100, :

UV TN 8EMbl REARE RN RIGRB S M nrensry LeveLc100-0)
18: MOV R3, (R1)+ :LOAD CORE IMAGE

DEC R ;oong ROW?

BNE 1 : :BR IF NOT

DEC RO : :DONE ROWS?

BEQ s e :BR IF SO

SUB #1,R3 'LOMER NEXT CELL VALUE

MOV 100, R2 sRESET ROW LENGTH COUNTER

1§ :LORD THIS ROW IMAGE

BR
2s: RTS PC ;RETURN FOR DISPLAY

P EERERRRRRREERRRERRERRSREREERERRRRRHRRERERREE AR AR REERRLERR RS
;ROUTINE WILL DO A CONVERSION AT CHAN # IN 'ARCHAN’

;EXIT WITH CONVERSICN VALUE IN R3
e REEEREEERREOER R TR R R RIS R AR R R E AR A IR R I RS

ARCONV: TST JARBUF :CLR DONE FLAG
MOV ARCHAN, 3ARCSR ;LD CHAN & UNIPOLAR BITS
BIS 81 2ARCSR :START A/D

18: TSTE  3ARCSR - :LO0K FOR DONE
BPL 18 ‘WAIT FOR IT
MOV JARBUF ,R3 :GET VALUE
SUB #500,R3 :OFFSET VALUE
BIT $177900,R3 :SEE IF OUT OF RANGE
BMI 2§ :BR IF TOO SMALL
BNE 33 :BR IF TO LARGE

¢ BR 4§ :NORMAL EXIT

23: CLR R3 :LINIT 10 O

i BR 4§ :GO EXIT

5§ MOV 8377,R3 :LIMIT TO 377

13: RTS PC EXIT

‘ P RERERXREEFREFRRRRRRRRFLRRERERERERRERERRRRRRREREERRXRRERERRRRRRR

;ROUTINE WILL DISPLAY R CHARACTER (VSVOl)
s EEERRREEEEREEFRFERRERE AR AR RRRRERE IR IR R RN R R R R BRI RS RIRRRERES

OlHAR: TST JVTVCRG : READY?
BPL DCHAR ‘WAIT FOR IT
MOVB  RZ,aVTVCRG :LOAD CHAR
RTS PC SEXIT

S REREERERREREFFXERERREXRREXXXRERERRRRRXXXRRRREXERREXRRRRERRERR R

:KEYBORRD INTERRUPT SERVICE ROUTINE
R T F T P P P P T e P P P E L R T e LT T

KBINT: MOV 3STKB, KBUFF sREAD KEY BOARD

BIC 8200, KBUFF :RID PARITY
CMP cg.xéurr :CNTRL 'C'?
BNE 1 :BR IF NOT
# gq? LISEN *ABORT WHATEVER 8 LOOK FOR NEXT COMMAND

;-ii!****i*!*****!!I!!**i**i***ii******i*ll*!!***ii**l**ii**i*l*i
sROUTINE TYPES 'CR’ AND 'LF’ OR CHAR IN TTYOUT

e R EFRERRREEEEREREREXEREREREREERREREREEEREERRERLERRERERRERR RS
tiPCR: ?gx ” Tgég,rrvour :SET UP FOR A 'CR’
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Q0E17v

005200
006202

006210
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012?37

006430

000012 001310
172750

001310

177707

177770

005676

00CC0g
00000z

00i254
00eiCe
00001S
C00000
000012
000080
001304

000034
00g462

172742

001326

001330

006460

HO3
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MOV %12, TTYOUT sSET UP FOR LF
TYPO: 53{9733395 TWAIT FOR qur CHARACTER

MOV TTYOUT,3STPB :SEND IT OUT

RTS PC

3 P EBERELREEFLEERFSEBEGFR LR AP LYY S P EIA IR L2 AL F AL RS SR EF A4S EF LS F L5
:GET IS A SUBROUTINE TO GET AN X,Y coononms FROM THE

:CODED LEVEL MATRIX,DISPLAY IT AfD EXIT
!ii!l!llil!ilil!liliil*iiilillli!*}!llllll!!iil*i*{l***llii***i

&T. MOVE (RS) R2 sMOVE A BYTE OF X AND Y

BIC #177707,R2 :MASK ALL BUT X

ASR R2 *ABS VALUE IS 4#X
ADD R2,RO :ADD TO CORNER VALUE
MOVB (RS)+,R2 MOV SAME BYTE AND POKE POINTER
BIC #177770,R2 :MASK ALL BUT Y

ADD R2,Rl *YABS Y INC IS 3
ASL R2 50 DO Y=Y¥3
ADD RZ,R :ADD TO CORNER VALLE
JSR PC DISPY1 :GO DISPLAY POINT
RTS PC :RETURN TO MAIN

$ P EREEERRERR RN RRRERRRERRERRRERRRERERERRERRE
; THIS SUBROUTINE IS CALLED WITH THE_ADDRESS OF A

iMESSAGE TABLE FOLLOWING THE CALL. THE MESSAGE

; TABLE CONTAINS A LIST OF POINTERS TO PHRASES.

:EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TRBLE

IS TERMINATED WITH A 0.
PERREEERHRRERRREREERRHHRRERERIREERHERRRRRR R R R RRERRR R AR R AR

vrunxr MOV a(sp) RS :GET noonsss or MESSAGE IN RS
(SP) :ADJUST RE

VTPL: s) : LOOK ron ZERO AS TERMINATOR
BEO vruoou :BR IF MSG DONE
MOV (RS)+,RY :ADDRESS OF PHRASE TO R
VTWL: MOVB (R4)+,R3 :THIS IS LETTER T0 BE nxsanvso
BMI VTRL 1200 IS THE TERMINA
ST DTYPE WHAT DISPLAY?
BNE DVTO! :BR IF V0l
JSR PC,DCHAR :GO DISPLAY CHAR VSVO!l
BR VTIWL : GO ,LOOK AT NEXT CHAR
DVTOl: CMP 215, R3 :CR?
BNE 18 ‘BR IF NOT
MOV no BASX *RESET MARGIN
BR VT co GET NEXT CHAR
18: CMP na R3
BNE VTEXCP an IF NOT
SUB 60, BASY G0 TO NEXT LINE
BR VT G0 GET NEXT CHAR
VTEXCP: MOVB R3,KBDBUF :THERE ARE A FEW CHARACTERS

MOV 34, TEMCHR

s THAT REQUIRE CONVERSION

JSR PC,BRAN :BEFORE DISPLAY.
VTEXCT=1
CH7Y :CHARCTER IS ¢
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1600 006362 Q0B422 CH7S =

isox 006364 oos:xs cn"a ,)

1683 g\i’?& S0eu 8 79 £

1604 372 000420 :CHARACTER IS OK AS IS

1605 006374 074 075 mvmmammnnnno

iggg 006377 076 077 000 o

1608 00&402 082737 008460 CH?7: ROD #4, TEMCHR : CONVERT ocrnL T0 42

1609 D0&410 83%5%7 882007 006460 cn7s: ADD %7, TEMCHR :CONVERT T

1610 DOBY41E 37 CH72:  INC TEMCHR : CONVERT TO 3

1611 006422 062737 000002 006460 CH?S: ADD 82, TEMCHR :CONVERT TO 36

1812 006430 013703 00&4E0 CH74: MOV TEMCHR,R3 :R3 NOW CONTAINS PROPER VALLE

1613 006434 042703 177700 VINOSP: BIC #177700,R3 :CLEAR GARBAGE

1614 006440 006303 ASL R3 *MULTIPLY & BIT OCTAL

115 00BY42 006303 ASL R3 7O FIND RELATIVE Posxrxon IN TRBLE

1616 00BNN4 062703 012652 noo OTRBLE-H R3 : THIS 1S ABSOLUTE POSITION

1617 00BN4SQ 004737 006532 TIXDIS :DRAW CHARACTER

1618 008454 000703 v ut :AND CONSIDER NEXT

1619 006456 000207 VTWDON: RTS PC

iggg 00&460 000000 TEMCHR: O :SPECIAL CHARS ARE BUILT HERE

1622 3 R 22323222 SRR S T Iy Yy Y Y R P 222 2222222222222

1823 :tHIS ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE)

1624 *RGAINST A LIST POINTED TO BY CONTENTS+l OF CALL+2.

1625 :IF A MATCH IS FOUND, CONTROL IS TRANSFERED TO ADDRESS

1626 :CONTRINED IN CALL +2+42N WHERE N IS THE NUMBER OF

1827 s THE ENTRY IN THE MATCH TABLE THAT MATCHED.

1628 :IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCATION FOLLOWING

1£29 :THE LAST TRANSFER ADDRESS

1630 ‘A ZERO IS THE MATCH TRBLE TERMINATOR.

1631 :THE N AND C BITS ARE CLEARED ON EXIT

1632 !il*li*i*!***il*i*!*!***l**i**i!!*ii!§l§l**iili*i*i!!l!ii*i!**i

1633 DOB462 017637 000000 006530 BRAN: MOV 3(SP) .MACHER :GET ADDRESS OF MATCH LIST

1634 006470 062716 000002 BRANL: ADD #2,(SP) :ADJUST RETURN POINTER

1635 006474 005237 0065 INC MACHER :MOVE MATCH POINTER

1636 006500 105777 0000 7STB JMACHER A ZERO INDICATES END OF LIST

1637 00ESON 001406 | BEQ NOMACH

1638 006506 123777 001304 000O0IM CMPB KBDBUF , SMACHER

1639 006Si4 001365 BNE BRANL :NO MATCH. TRY AGAIN

1640 O00eSie 017616 000000 MOV a(sp) (SP) sPUT rnnnsren nooness ON STACK

1641 00eS22 241 NOMACH: CLC CLERR CARRY BIT

1642 006524 000250 CLN :AND N BIT

1643 006526 000207 RTS PC :RETURN APPROPRIATELY

hs:g 006530 (000000 MACHER: 0

>

164E CEEEREEEEREREEEERREREREREEEEREREERRREREREEREREERERRER R R X FERRERRS

1647 fnxs SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS

1648 : THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS

1649 :CONSTANTS SETUP BY THE CALLING PROGRAMS.

1650 :R3 POINTS TO THE MATRIX CODE WORDS

igéé 33 CRRERERERESEEREERR LR RERERER LR LR EREREEREEREF R RS R LR R R ERER LR RRER

1653

16S4. ‘00BS32 013737 00BEG0 00BEE2 TIXDIS: MOV SHFTK,SHFTCT :SET SHIFT COUNT FOR DECODER

1655 00RSH0 013737 006664 00BERE MOV ROWK, ROW :SETUP THE NUMBER OF ROWS
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1656

006620
00bb26

006640
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006670 006672
001326
001330

005676
00bb62

001332
006666

006eE4
001332
00e&72
001326

001332
001326

00es66

006726
00s722

006246

MACYL1l 27(732)

TIXL:

TIXBNO:

TIXWOK:

TIXDON:

SHFTK:

SHFTCT:

ROWK :
ROW:
COLK:
COL:

MOV COLK,COL
MOV (R3)+, R2
MOV BASX,RO
nov BASY,RI

ROR R2

BCC TIXBNO
JSR PC,DISPYI
DEC SHFTCT

BNE TIXWOK

MOV (R3),R2

ADD mcx? RO

DEC ROW

8NE TIXL

MOV ROWK , ROW

ADD Igfx? Rl

DEC C

BEQ TIXDON
MOV BASX,RO
BR TIXL

RADD INCXY,RO
MOV RC, BASX
§Ss PC’

ooouo

e1-SEP-76 15:32 PAGE 35

nNtT> THE NUHBER or cowms
:ES WILL c nm ?Erc X 88580

OuW
HHEN COL=0 WE ARE DONE
;RESET X TO LEFT HAND EDGE

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

§ 3 IR IR
?HIS ROUTINE CALLS 'ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE

;PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN
i tadass sttt a2 e e e

BLANK:

AWRIT:
oTTY:

ADUMHY
CLR DUMMY2
JSR PC,ASCZSP
DUMMY [

ADUMMY

JSR PC,VTURIT
BLANK

RTS PC

CEE R FFEE R AR IR F A F R R AR IR R PR R R R AL R AR R AT R LR R AR EIFE LR
tuxs ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE
:TO AN ASCII DECIMAL NUMBER.

:THE CALL IS JSR PC nscxz
‘WITH THE ADDRESS OF THE LOW ORDER OCTAL WORD IN

;CALL+2
QNDCEEE ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED

:IN CALL+4
: THE HIGH onosn ocTnL WORD MUST BE IN THE LOCATION FOLLOWING
:THE LOW ORDER

: THE suanourxnz SHOULD BE CALLED BY
: JSR PC,ASCZSP
:T0 SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE
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DZNCB.P PROGRAM sue OUTINES

1712 :ANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT

1713 WILL ALWAYS BE 11 BYTES.

?1‘1 *!*iii'll!iii!l!ii*ll!iii“il*llii**l!iii!!!*!il!**i**l!***!i***

ins 724 000000 btmm

1716 726 000000 2: o

1717 006730 000000 zssup 0 : ZERO_SUPPRESS FLAG

1713 8827 80 7 ougggg ASCZSP: INC ZESUP :SET FLAG

171 7 17601 00 ASCIZ: MOV 9(SP),Rl SGET Lou ORDER ADDRESS

1720 gggrqa ?63 000002 ADD #2, (SP) no:us POINTER

1721 749 0121 MoV (R1)+,R3 :GET LOW ORDER

1722 D0067S0 011102 MOV (R1),R2 :GET HIGH ORDER

1723 006752 012737 000012 007070 MOV #10. . DIVCNT :10 POSSIBLE DIGITS

1724 006760 012705 007072 MOV #ASCRES,RS :ADDRESS OF DIGITS

1725 764 112725 000200 MOVB %200, (RS)+ :CHGEN TERMINATOR

1726 006770 012704 0C2012 ASCLP: MOV #10.,RY :DIVISOR

1727 774 010546 MOV RS,-{SP) :SAVE RS DURING DIVISION

1728 006776 004737 207120 JSR PC.DIVIDE :DIVIDE BY 10

1729 007002 012605 MOV (SP)+,RS *RESTORE RS

1730 007004 062702 020080 ~ ADD #B0,R2 MAKE IT ASCII

1731 007010 110225 MOVB R2. (RS)+ sPUT IT IN THE ASCII STRING
007012 010103 MOV R1,R3

1733 007014 010002 MOV RO.R2 :PUT ANSWER IN DIVIDEND SLOT

1734 007016 005337 007070 DEC DIVCNT

1735 007022 00132 BNE ASCLP

1736 :NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER

1737 007024 005737 006730 TST ZESUP :SUPPRESS Z2EROES?

1738 007030 001410 BEQ MOVALL :NO MOVE ALL

1733 007032 00 006730 CLR ZESUP *INIT THE SWITCH

1740 007036 124527 000060 SKZE: CMPB -(RS), #60 LOOK FOR ZEROES

1741 007042 001775 BEQ SKZE :AND PRSS BY THEM

1742 007044 105725 TSTB (RS)+ : BACK-UP

1743 007046 100001 BPL MOVALL AT LEAST ONE ZERO

1744 007050 (005205 INC RS :POINT TO FIRST NUMBER

1745 007052 017600 000000 MOVALL: MOV @(SP),RO :ADDRESS OF RESULTS

1746 007056 062716 000002 ADD #2, (SP) *ADJUST RETURN

1747 007062 114520 MOVAL: MOVB -(RS), (RO)+

1748 007084 100376 BPL MOVAL :200 BYTE IS TERMINATOR

1749 007066 000207 : RTS PC

17s0 007070 000CO0 © DIVCNT: O

1751 007072 007105 ASCRES: .=.+11.

1752 007105 007120 ADUMMY: .=.+11.

i;ga EVEN

1755 : T eI e Y P P S S T P e P e S P e PR PR L PSS PSSP S EL T LTSI T ELEEE L T LT T

1756 t¥HIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER

1757 : FOUND IN Ra cux) nno R3 (LO) av THE POSITIVE NUMBER IN

1758 :R4. THE A % F (HI) AND R1 (LO).

1759 : THE ROUTINE LEFT JUSTIFIES DIVISOR xsspxnc TRRCK OF SHIFTS

1760 ,s HAT FIRST BIT IS IN BIT 14 OF R4. THE SHIFT COUNT IS THEN

1761 nooso 70 16. AND THE DIVISION IS STARTED BY COMPARING THE

1762 :DIVISOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND.

1763 :IF COMPARISON SHOWS DIVISOR snnLLEn A SUBTRACTION IS DONE

1764 SET“EE E§V5°" AND HI ORDER ;osnb nng “5 ANSWER IS INCREMENTED.

1765 GUARDLESS OF COMPARISON RESULT, BOTH THE ANSWER AND

1766 . iTHE DIVIDEND ARE MULTIPLIED BY

1787 s THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICARTED BY




1811

[ e e
00 00 0D 00 00 00 00O
TUNU MU b= bt e Bt s ot Pt et
n—OwoNoNLEwWwn

»—-
(18]
n
w

007310

002003

005001

013700

012600
000207

00S000
00S00S
152205
060500
C0S202

007206
000020

007206

001246
007436

007426
007336
007436
007336
007300
007337
007300

001246

1-DZNCB-C GAMMA 11 EXERCISER MACYll 27(732)
PROGRAM SUBROUTINES

; SHIFTCOUNT,
sR2R3 / R4=ROR!

21-SEP-76 15:32 PRGE 37

IREEREERERRREERERRREERRERRRERRRRERERRRERR SRR R AR RN ERRRE R R AR AR R RS

bivIDE: CLR Rg

CLR Rl
DIVIUS: INC RS
ASL RY

BPL DIVJUS
ROR R

Hov RS, RMJUST
D #16.,RS

DIVLOO: RSL Rl
2
BMI nﬁs

SUB RY, RE

INC R1’
NOSUB: RSL R3
ROL R2
DEC RS

BNE DIVLOO
LC

C
RLJL: ROR R2

DEC RMJUST
BNE RLJL

RTS PC
RMJUST: O

; INIT SHIFT COUNT

;ZERO THE ANS

s THIS IS THE SHIFT COUNT

sDIVSOR X 2

GO UNTIL BIT 1S SETS

;MOV_IT BACK ONE

sSAVE SIFT COUNT FOR REMQN JUST
;SIMULATE 16 BIT SHIF

;ANSWER X 2

; COMPARE DIVISOR AND DIVIDEND
: IF DIVSOR LARGER NO SUBTRCTION

;NOTE SUBTRACTION IN ANSWER
sMAKE DIVIDEND LARGER

iBY 2
:D0 ALL THIS SHIFCNT TIMES

;NOW RIGHT JUSTIFY THE REMAINDER

FERERREERXEREEEREXEEREXERRERERRFRERRRERERRERRRERRERREREREEE R EREH

'THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES
CEEEEEEEEEEEREEREREEEEEE AR R LR LR R LR EERRRERER LR RRE R R R R R R RRE£

kVAVE: MOV

18%: MOV

——
L ond. ™ ]
[22X2]
.e e
O
oy
pr s )

RO, -(SP)
TEMPO, RO
XYBUFP, R2
RO, (R2)+
ng » 8XYBUFE

1
$XYBUF , R2
R2, XYB(FP
#XYBUF , R2
PC, 108’

RO, -(5P)
8XYBUF+1,R2
PC, 108

RO’
(SP)+,R0
RO, TEMPO
(Sﬁ)+ RO

RO
RS
(R2)+,RS

RS,RO0
R2’

i SAVE RO

&Y
GET CURRENT BUFFER PCINTER
:SAVE NEW X-Y VALUE

END OF BUFFER?

vss G0 BACK TC BEGINING OF BUFFER
:SAVE NEW BUFFER POINTER
:CALC AVE X

;SAVE IT

:CALC AVE Y

;G0 DO IT

:GET X-Y_IN RO

:GET SAVED X

sPUT_IN TEMPO

:RESTORE_RO

sEXIT WITH AVE X-Y IN TEMPQ

; ZERO SUM
;00 A MOVB TO A REG (UNSIGNED)

;ADD_IT_IN
:SKIP OTHER VALLE
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1824 007312 020227 007436 CMP R2, #XYBUFE 'END OF BUFFER?

1825 007316 103771 BLO 11$ :NO
1826 007320 oosagg ASL RO :DIVIDE BY 32.

RO
1830 007330 042700 177400 8IC #177400,R0 ;CLR HI EYTE
00C207 PC

183%
1833 007336 XYBUF :
834 000000

—

(41

¥

JDO

~

w

~

£
O0000000000O00000000O0000000000L0O0

00
1865 007434 000000
1866 007436 XYBUFE=,
1867 007436 007336 XYBUFP: XYBUF

1869 S EEEREEERREREEARREHERERRREEEREREFRRERRRRRRRRRERRERRERRERERRRRRRRH
1870 .SBTTL TTY INPUT ROUTINE

1872 3 e e TP T P TS P P PSS ST T TP P TSI T T LTS ELLTLL TS LT TP EELTLTEETESES TS TSI
1873 "ENABL  LSB

1875 § 3 RN HHHHHEHHEHHHHHOHHHHHOREHHHHHEH
1876 ; ¥SOF TWARE SWITCH REGISTER_CHANGE ROUTINE.
- 1877 . ;#ROUTINE IS ENTERED FROM THE .TRAP HANDLER, AND
1878 s ¥SERVICE THE TEST FOR CHANGE IN SOFTWARE QNITCH REGISTER TRAP CALL
3 : ¥WHEN OPERATING IN TTY FLAG MODE.
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007440

0C

8074a8
007454
007456
007462

022737

001456

104400
104400
013746
104401
104400
00

006316
COSzee

000176 001140 SCKSWR: C

171470
171464
177600
000007

001134

171402
177600

000025

010305
000C0oe

000015
000004
000002

b

1
001135
000100

0iosie
000060

000067

0C00&0
000002

000002

000001

171326

000001
171304

$GTSKR:

198:
78:

9%:

208:

10%:

17%:

03.

21-SEP-76 15:32 PAGE 39

#SWREG, SWR

0

15§
J$TKB, - (SP)
#1C177, (5P)
47, (SP}+
15
$AUTOB, #1
158

,SCNTLG

" SMSWR
SWREG, - (SP)

+ SMNEW

JSTKB, -(SP)
#1C177, (SP)

(SP), 825
$

stnLr
§INTAG, 81
15§

IIOO JETKS

PC,STYPEC
(sﬁ) #60

18%

(SP), 867
18%

UEU (SP)+
2(SP)

17%

P
P
P
S

~uuuwm
M

(
(
(
2(SP)

;1S THE SOFT-SWR SELECTED?
,,ERRNCHHé NO

9
,,IF no oon T unxr AROUND
RIP- r ruz ASCII
,,rs IT A CONTROL G?
;3NO, RETURN TO USER
sARE WE RUNNING IN AUTO-MODE?
s 1BRANCH IF YES

,,ECHO THE CONTROL-G (tG)
; TYPE CURRENT CONTENTS
: 1SAVE SWREG FOR TYPEOUT
;3GO TYPE--OCTAL ﬂSCII(QLL DIGITS)
; s PROMPT FOR _NEW SWR
,,CLERR COUNTER
; THE NEW SKR
: :CHAR THERE? :
,,IF NOT TRY AGRIN

;PICK UP CHAR
'IMAKE IT 7-BIT ASCII

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

:3IS IT A <CR>?

,,BRRNCH IF NO
: YES IS IT THE FIRST CHAR?
: :BRANCH IF YES

,,snvs NEN SWR

s :CLEAR UP STACK

,,ECHO <«CR> AND <LF»
:RE-ENABLE TTY KBD INTERRUPTS?
: 'BRANCH IF NOT

,,RE ENABLE TTY KBD INTERRUPTS
s RETURN

tIECHO CHAR

::CHAR < 07

,,Banncn IF YES
$CHAR > 77

Bnnncu IF YES
 ISTRIP-OFF ASCII
: 115 THIS THE FIRST CHAR
: 1BRANCH IF YES
1iNO, SHIFT PRESENT
t: 'CHAR OVER TO MAKE
:3  ROOM FOR NEW ONE.
: 1KEEP COUNT OF CHAR




L] -y Aam w

TTY INPUT ROUTINE

DINCBR.PIL

133 007708

1937 007’1

1838 20714

1939 007720

1850

§§:£

1343

18es

15

1347

13e8

1343

1320

S angy

1352 307as

1883 73

1388 30773

858 0077<0

1858 O0T7eE

1357 0C77sh

135 O0rres

1989 Q0778M

1 o

1382 207778

133 £Io002

1364 517006

1%z 313010

188 010012

i3€7 010023

156 0I08

133 010030

1976 010333

1571 012353

1872

1873

1875

1575

1578

1577

1378 :

1579 010042
| 1%eg 2i00w§
| 1381 010046

1382 01002

1383 DI00e

1884 010080
| 138c (Di00ee
| 1%8E 0I00&M
| 1387 0i007D
| 132e Digo7e
. 1383 0i3074
| 1590 01697
i 1381 DIfioe

258816
000707
104432

0a7ee

visis py

“qaorae

SN AT A LA S

L]
32T -
63

e Lo

112737
104400

| -
L B |

-
001180

00004
171208
1712
17780
000004
1711549
171180

0OCO0+
000004
00040

LR B )

fAffnee
e wwe

800Cz2

000140
000178
000304

0

10274

BO4

MMM S s me me- -y mpmen s e nAAAr M

18%:
.DSasL

B[S -2(5P), (5P) :15ET IN NEW CHAR
3R 7§ ::GET THE NEXT ONE
TYPE §IUES s TYPE 7¢CR<LF)

Ega 208 s+ SIMILATE CONTROL-U

IRRERRRRRRRRRPRRAR R PR R RRRAR AR RRRRRRRE RN RS RRER 22222204032

:#THIS ROUTINE WILL INPUT & SINGLE CHRRACTER FROM THE TTY

c*CAll:

R ROCHR 1 INPUT R SINGLE CHRRACTER FROM Tet
c RETURN =ERE 12 oHRRACTER IS ON THE STRCK
& tsWITH PRRITY BIT STRIPRED (FF
SROCHR: MOV SP), =82 1 PUSH DOWN THE PC

MOV s15p}, 2lsF ::SAVE THE PS <
t 1 S PiWRIT FOR

SFL 13 ::A CHRRACTER

MOVE iSTkE‘iiSFl ::RERD THE TTY

1 8tCcIV7 R(SF)  ::GET RID OF JUNK IF ANY

i 4(3F7, 823 ::1S 1T A CONTROL-S?

SNE 33 ::BRQNCHan NO
28: TS78 QSTKS s:WAIT FOR R CHRARRCTER

BFL 3 ::LOOP UNTIL ITS THERE

MOVE QSTKB‘-JSP} ::GET CHARACTER

8IC 80177, (SP) ::MAKE IT 7-BIT ARSCII

CMP (SPi+ 821 1:IS IT A CONTROL-Q?

BNE 23 s3IF NOT DISCARD IT

BR 13 ::YES, RESUME
33 CMP 4(SP), 8140 :: 1S }1 UPPER CASE?

BLY 43 ::SRANCH IF YES

cMP 4(SP), 8178 13215 1T A SPECIAL CHAR?

e il : 1BRANCH IF VES

BIC #40,4(SP) 1sMAKE IT UPPER CASE
48: RTI G0 BACK TQ USER

DI RERERERRERRERSERRRR R RN R RS AR R AR SRR AR R R RN AR AR RN SRR RRRRR
;#THIS ROUTINE WILL INPUT R STRING FROM THE TTY

«#CALL:
4
¥
L

$ROLIN:

i3
2s:

108:

ROL IN : s INPUT A STRING FROM THE TTY
RETURN HERE : :ADDRESS OF FIRST CHARACTER WILL 3E

: :TERMINATOR WILL 2E A BYTE OF ALL 0°S
MOV R3,-(SP) ::SAVE R3
CLR -(8p) ::CLEAR THE RUBOUT KEY

MOV 8$TTYIN,R3 +:GET RDDRESS

CMP s$TTYIN47,R3  ::BUFFER FULL?

BLOS =3 :3 F YES

ROCHR . ::1G0 READ ONE CHARACTER FROM THE TTY
MOVE  (SP)+,(R3) - :1GET CHARACTER

cMPB 8177, [R3) ::1S IT A RUBOUT

ENE c§ ::8R IF NO

TST (SP) ::15 THIS THE FIRST RUBOUT?

BNE 63 i8R IF NO

MOVE  #'\,9% t:1TYPE A BACK SLASH

TYPE , 33

.,’.'r
LI

_ON THE STACK
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010274

Q00002

0CCC04

0cogle

000
gs1iz?
Ga0l27

MAINDEC-11-DINCE-C sannn i
1992 010110 - Q12716 177777
isaa c;cixq 008303 e §
{33 BiZiid RN
f3= BI3IS3 1Add% Biss~
1339 51015‘0 500746
1999 01013 00S™I6

2030 DI0I4Q D0O14CE
2001 QI0INé 112737 QODI34
2002 Di0is0 104800 010%™
003 DI0IS4 30s0l6
3004 01015 122713 000028
2005 QijJiee 00!
2306 Q10184 104900 010208
2037 Di0170 030726 .
2008 0i0172 122713 0000:2
2009 010176 0OICI]
2010 010200 106013
2C11 010202 109400 00116l
2012 Qi020e 104400 010278
2013 Qi021z 000717
2013 010514 109400 001180
2015 Q10320 00071
2016 010232 111337 010274
3017 Qi3 104800 Ci037
25l Q10232 122723 (0OOG:s
c019 01083 001308
2020 010240 10SDE3 177777
2021 010244 109800 001le2
2022 010250 00sT26
2223 010252 012803
2024 0i03%4 Q11698
2055 0i02% Qlbete (0000DY
096 010264 012766 010278
2037 010272 0000%2
2028 (10274 008
2029 (010378 008
2030 010376 000007
2031 010308 136 008525
2032 C10312 04353t 00S0IS
2033 Q10317 01§ 051412
2034 010324 036440 000040
2035 (010330 020040 042516
203t 01033 020075 500
2037 010242
20328
203%
2040
2041
2043
2043
2044
2048
2046
2047

CO4

21-SEP-76 15:32 PRGE Y4l

MOV 8-1,(SP) +:SET THE RUBOUT KEY
£3: DEC 22 : :BACKUP BY ONE
5n9 Ri.cSTTYIN ,.ng K EMPTY?
L0 Y : £ YES
MOVE  (R3),9% ..SETUP T0 TYPEQUT THE DELETED CHas.
TYPE a3 160 TYP 5
3] 23 ..co READ ANCTHER CHAR.
8. 15T (SP) + ;RUBOUT KEY SET?
SEQ 73 +BR IF NO
MOVE 8°\,5% ..TYPE A BACK SLASH
TYPE 38
< CLR {SF) +:CLEAR THE RUBOUT KEY
SNE EH :8R IF NO
TYPE SONTLU ..TYPE A CONTROL “u*
3] i3 :G0 START OVER
2%: CMPE 822, (R3) ..xs CHARACTER A "tR™?
SNE 33 ..ennwcu IF NO
TYPE L, SCRLF YPE A “CR" & oy LF®
TYPE  STTYIN TYPE THE INPUT STRING
8R 23 160 PICKUP ANOTHER CHACTER
43: TYPE §GUES A ::TYPE R '?°
BR g {ICLEAR THE BUFFER AND LOOP
38: ;ggg 23 .98 :tECHO THE CHRRARCTER
CMPE8 815, (R3)+ ..cuecx FOR RETURN
BNE EE ::L P IF NOT RETURN
CLR2  =1(R3) ..»L €AR RETURN (THE 15)
% RF TYPE A LINE FEED
ST {SP)+ ..vLEﬂN RUBOUT KEY FROM THE STACK
MOV (SP)+,R3 ; :RESTORE R3
MOV (8P) 'lsp) : sROJUST THE STACK AND PUT ACDRESS OF THE
MOV y(sp} 27se) . FIRST ASCII CHARARCTER ON IT
MOV eSTTYIN §(5P)
RTI - RETURN
9: JBYTE O .,STORQGE FOR ASCII CHAR. TO TYFE
BYTE TERMINATOR
TTYIN: .BLKE 7 .,Rsssnvs 7 BYTES FOR TTY INPUT
CNTLU: .ASCIZ /tu/<1SH 12 :CONTROL ™U
$CNTLG: .ASCIZ /#G/ <11 ..CONTROL "G“
§MSWR: LASCIZ «15)¢12>/SkR =
SMNEW: .RSCIZ / NEW =
JEVEN

c kb pE RIS R L Pph b IR E LA IP LI LI F IR S PR L L F L E T EFF IR LT FEL LTI
"8BTTL TYPE ROUTINE

(FERRRRRRERERRRRRRRRRPRERRRRRERRRER R PR ERERRERRRRRRRAR RN RRPRES

*ROUTINE 70 TYPE ASCIZ MESSAGE. MESSARGE MUST TERMINRTE WITH A Q BYTE.
s #THE CUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

t#NCTE s SNULL CONTRINS THE CHRARACTER TO BE USED RS THE FILLER CHRRRCTER.
s #NOTE2: $FILLS CONTRINS THE NUMBER OF FILLER CHARRCTERS REQUIRED.
s #NOTE3: SFILLC CONTRINS THE CHARRCTER TO FILL RFTER.
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S crirs

T2222

i %é%gmm

000
E%:

OOOO00 OOOOOOOOO0O00O0000OOO0000O0
gm
4

[l SN SR Sy =) P cpepap opapapcpopeph-spe

29

e b
oo

BRERRRAR
R ERER

OOO00O000000000

Papapopap-sh-apoapaldsp-ap—

urnnnn
Ve papaba(D)
QOO0
unununun

4 L

08(3(3;0
(W=D
£Lnv

—

001157

000C0e

000002
000011
000200

010558

gi0sl1e
0011S&

001154
Coooa!

010sig
010856

000040
Ci0cle
000007

170432

00000z
000015

010ste
000012

GAMMR 11 EXERCISER
PE ROUTINE

010856

170424
606062

oooaoee

DO4

MACYL1l 27(732) 21-SEP-76 15:32 PRGE 42

++CALL: _
:#1) USING R TRARF INSTRUCTICON
: *0R
T TYFE
1 MESRCR
* &
$TYPE: TSTB STPFLG
BPL 13
HALT
R 3%
13: ov RO,-(SP)
MOV 32{sP),RO
28: MOVB (RQ)+,-(SP)
8NE ~i
TST (SP)+
£08: MOV (SP)+ RO
38: ADD 82, (SP)

48: cMPB I?T,(SP)

BEQ g :
CMPB  #CRLF, (SP)
BNE 5§
ST (SP)+
TYPE
§CRLF
CLRE  SCHARCNT
SR 23
S§: JeR PC,STYPEC
£3: gags gFiLLC, (SP)+

. 23
MOV §NULL, - (SP). .
73: DECB  1(SP)

BLT &3

ISR PC, STYPEC

DECE  $CHARCNT

BR 78
:HORIZONTAL TAB PROCESSOR
es: MOVE &' ,(SP)
9§ JSR pc,$TYPEC

BITE  #7.3CHARCNT
BNE 9§

TST (SP)+

BR 23
$TYPEC: TSTB J$7PS

BPL STYPEC

MOVE  2(SP),38TPB
CMPB agn,alsp)

BNE 1

CLRB SCHARCNT

BR $TYPEX
18: CMPE sLF,2(SP)

:sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

;315 THERE A TERMINAL?
;sBR IF YES

;sHALT HERE IF NO TERMINAL
; sLERVE

: 1SAVE RO

: 1GET RADDRESS OF ASCIZ STRING

: 1PUSH CHARACTER TC BE TYPED ONTO STACK
t:BR IF IT ISN'T THE TERMINATOR

:1IF TERMINATOR POP IT OFF THE STACK

;s sRESTORE RO

:1ADJUST RETURN PC

..RTRN

LI ] U
+ :BRANCH IF WD
: ;BRANCH IF NOT <CRLF>

::POP  «CRYCLF> EQUIV
+sTYPE R CR AND LF

; ;CLEAR CHARACTER COUNT
3 GET _NEXT CHARACTER

::G0 TYPE THIS CHARACTER

:31S IT TIME FOR FILLER CHARS.?
;3 IF_NO GO GET NEXT CHAR. :
:;GET 8 OF FILLER CHARS. NEEDED

;sAND THE NULL CHAR.

+sDOES A NULL NEED TO BE TYPED?

+3BR IF NO--GO POP THE JLL OFF OF STRCK
+:G0 TYPE A NULL

::00 NOT COUNT RS A COUNT

; :LOOP

: ;REPLACE TAB WITH SPRCE
+: TYPE A SPRCE

; ;BRANCH IF NOT AT

::TAB STOP

:1POP SPACE OFF STACK
:1GET NEXT CHARACTER
s NAIT UNTIL PRINTER IS RERDY

::LOAD CHAR TO BE TYPED INTO DATA REG.
: 1 1S CHARACTER A CARRIAGE RETURN?

: 1BRANCH IF NO

;;EE%;-CLERR CHARACTER COUNT

: 115 CHARACTER A LINE FEED"
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DINCB. P11 TYPE ROUTINE
gzou oiosss 001402 ?gg sgggsx ;;agnucn IF vsg bl
i ( + 33
fgz §i§§§8 égggﬁg SaRoNT, K&Ro g i EORRT TR EBRTCIhRace
12 Eiap YPEX: RYS »
5109 ¥ B Y S L R Y PR R R R P LT T TR P T
‘ii? "SBTTL BINARY TO OCTAL (RSCII) AND TYPE
-
=34 12 I ERERRERREREEE R R R R R R R R R AR ERERERE AR R R AR RS AR R R LR RERRER2F 222
2113 ;¥THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT
2118 :#0CTAL (ASCII) NUMBER AND TYPE IT. :
giig ;:;Tvtos---snrsn HERE T SETUP SUPPRESS Z2EROS AND NUMBER OF DIGITS TO TYPE
211? - MOV NUM, = (SP) : sNUMBER TO BE TYPED
2118 ¥ TYPOS ::CALL_FOR TYPEOUT
2118 ¥ BYTE N +:N=1 TO & FOR NUMBER OF DIGITS TO TYPE
2120 ¥ BYTE M +:M=1 OR O
2121 - +:1=TYPE LEADING ZEROS
gigg ¥ : : 0=SUPPRESS LEADING ZEROS
£ H
2124 : ¥$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
2128 :#3TYPOS OR $TYPOC
212§ +#CALL:
2127 ¥ MOV NUM, - (SP) : ;NUMBER TO BE TYPED
§§§g ;: TYPON ::CALL FOR TYPEOUT
2130 : #§TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMEER
2131 s %CALL:
2132 L MOV NUM, = (SP) : :NUMBER TO BE TYPED
5%53 e TYPOC ::CALL FOR TYPEOUT
2135 010562 017846 000000 §TYPOS: MOV 3(SP),-(5P) : :PICKUP THE MODE
HE HES Lag pay ooum BRI, O SR
5133 318500 652915 866882 ADD 82, (SB) : 1ADJUST RETURN ADDRESS -
2135 010604 000406 BR $TYPON
2140 010606 112737 000001 011005 STYPOC: MOVE  81,SOFILL :3SET THE ZERQ FILL SITCH
2141 0106I4 112737 000006 011007 MOVE  #b, SOMODE+! ::SET FOR SIX(B) DIGITS
2142 0i0es2 112737 000005 011004 STYPON: MOVB 85, SOCNT +:SET THE ITERATION COUNT
2143 010630 010346 MOV R3.-(SP) : 'SAVE R3
2144 010632 010446 MOV RY. -(5P) : :SAVE RY
2145 0106234 010546 MOV RS, =(SP) : 1SAVE RS
2146 01063e 113704 011007 MOVB  SOMODE+1,RH ::GET THE NUMBER OF DIGITS TO TYPE
2147 010642 0OSHO4 NEG RY
2148 010644 062704 000006 ADD 86, RY :1SUBTRACT IT FOR MAX. ALLOWED
2149 010650 110437 011006 MOVB R4 $OMODE ::SAVE IT FOR USE
2150 010eS4 113704 011005 MOVB  SOFILL,.RY ::GET THE ZERO FILL SWITCH
21E] 010680 016605 000012 MOV 12(SP) RS :PICKUP THE INPUT NUMBER
2152 010664 00S003 CLR R3 : :CLEAR THE OUTPUT WORD
2153 010666 006105 18: ROL RS : :ROTATE MSB INTQ “C*
2154 010670 000404 BR 35 ::G0 DO MSB
2185 01072 006105 28: ROL RS : tFORM THIS DIGIT
215t 010674 D00&10S ROL RS
2157 010676 00B10S ROL
2iSe 010700 010503 MOV RS,R3
2189 010702 00e102 3%: ROL R3 +:GET LSB OF THIS DIGIT
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BINARY TO OCTAL (ASCII) AND TYPE
010704 105337 011006 DECB  $OMODE ,,rvps THIS DIGIT?
1 718 0 63 » PL & I Eg IF NO
1071 177770 1€ 8177770,R3 T RID OF JUNK
10716 002 BNE 4§ : 1 TEST FOR O
010720 00S70M ST RY ,,suppnsss THIS 07
gxc?za 001403 BEQ 3 :BR IF YES )
10724 ;ou 4§: INC RY ,,oon'r SUPPRESS ANYMORE 0’5
010726 052703 000060 BIS $'0,R3 $iMAKE THIS DIGIT ASCII
010732 052703 000040 c3: 8IS 8’ R3 MAKE ASCII IF NOT ALREADY
010736 110337 011002 MOVB  R3,8% ,,snvs FOR TYPING
010742 104400 011002 TYPE 13 ,,co rvps THIS DIGIT
oxn;gg 105337 011004 78: DECE  $OCNT : COUN n&
010 003347 8GT 2% : 'BR xr MORE TO DO
010784 002402 BLT 6% ::BR IF DONE
010756 00S204 INC RY ”mmemrmmrmnrnamx
010760 000744 BR 2% ::1G0 DO THE LAST DIGIT
010762 012605 &3: MOV (SP)+,RS : 'REST ons RS
010764 012604 MOV (5P)+,RY4 ,,nesrons R4
010766 012603 MOV (SP)+.R3 :RESTORE R3
010770 016666 000002 00000 MOV 2(5P),4(5P) ,,ssr THE STACK FOR RETURNING
010776 012616 MOV (SP)+. (SP)
01100C 000002 RTI RETURN
011002 000 8%: .BYTE 0O ,.sroance FOR ASCII DIGIT
011003 000 BYTE O : : TERMINATOR FOR TYPE ROUTINE
0110 000 $OONT: .BYTE O ::0CTAL DIGIT COUNTER
011005 000 §OFILL: .BYTE O 3 ZERO FILL SWITCH
011906 000CO0 SOMODE: .WORD O :NUMBER OF DIGITS TO TYPE
!*i!*l!ll!iiilll**!*l*ll*i!**t4.-&!ll!liil!il!l!*i!l!l!**lll*l***
*88TTL READ AN OCTAL NUMBER 7=0M THE TTY
**!ii!i**!!!i*!*!**l!iii!*i!!!li*i*ii*!%iiil*!iii**iii*****ll*i
.rnxs nouvxne WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
:#CHANGE 17 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
:ngf BE RETYPED. THE INPUT IS TERWINATED BY TYPING A CARRIAGE RETURN.
i RDOCT :READ AN OCTAL NUMBER
'y RETURN HERE ,,Lou ORDER BITS ARE ON TOP OF THE STACK
¥ : tHIGH ORDER BITS ARE IN SHIOCT
011010 $ROOCT: MOV (SP) ., -(SP) ,.PROVIDE SPACE FOR THE °
011012 000004 000002 MOV 4(sP},2(sP) : INPUT NUMBER
011020 MOV RO, -(5P) : FUSH RO on STACK
011022 MOV R1,-(SP) ,,PUSH Rl ON STACK
011024 MOV R2.-(5P) :PUSH R2 ON srncx
011026 18: ROLIN : 'RERD AN ASCIZ LINE
011030 MOV (SP)+,R0 $iGET nooness or 1ST CHARACTER
011032 011136 MOV RO, 5% 13AND SAVE IT
011036 CLR Rl - ,,CLERR DATA WORD
011040 CLR R2
011042 28: MOVB  (RO)+, -<sp) ,,chxup THIS CHARACTER
011044 BEQ 33 ‘IF ZERO GET QUT
giiggg 000080 ,,nnxz SURE THIS CHARACTER

;3 1S AN OCTAL DIGIT
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2216 011054

2217 011080
| 811

011064
Jil

2221 011970

2222 011072

ceed 011074

2224 011076

ez2S 011102

cceb 011104

gee7 011106

2228 011110

ece9 OClillM

e230 011120

223l Olllee

2232 O0Ollles

e233 0lliegs

2234 011130

2235 011132

2236 Ol1i34

2237 011136

2238 011140

239 811144
40 011146

2241

2242

2e43

2244

2245

2246

2eN?7

2248 B

2249

2280 011150

2eS1 011152

2252 011156

2253 011160

2254 011162

ezss Q011164

eeSk 011170

2257 - .

2258

259

e2e0

22kl

2ek2

2eb3

cob4

226S 011172

2266 011172

ece? 011174

ccee 011176

2269 011200

270

e27! 011202

C-11-DZNCB-C __GAMMA
AN OCTAL NUMBER FR
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122716
002423

010046

| EXERCISER

000067

001180

0003002

011172

o4
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o e 1T

CMPB  #°7,(SP)
&
n§t s
A Rl
ROL R2
ASL Rl
ROL R2
BIC #1C7. (SP)
ADD (SP)+,R1
B8R 23

33: ST (SP)+
MOV R1, 12(SP)
MOV R2'SHIOCT
MOV (SP)+,R2
MOV (SP)+ RI
MOV (SP)+,R0
RTI

48: ST (SP)+
CLRB  (RO)
TYPE

c§: JWORD O
TYPE gauss

ER é
$HIOCT: .WORD
"8BTTL TRAP DECODER

;i
i

;: %8

:3STRIP THE ASCII
;;RgDPIN THIS DIGI

JUNK
:

0
: :CLEAN TERMINATOR FROM STACK

:;SAVE THE RESULT

;s POP STRACK INTO R2
:;POP STACK INTO Rl
;;POP STACK INTO RO

RETURN

§§CLERN PARTIAL FROM STACK
:3SET A TERMINATOR
;3 TYPE UP THRU THE BAD CHAR.

;322" “CR" § “LF"

:sTRY A

GRIN
;HIGH ORDER BITS GO HERE
s EREEHEE R R R R R R R R R AR AR 1R

§ 3 EREREEEEEEEHEEF RIS IR R IR R R R R R R RN
; ¥THIS ROUTINE WILL PICKUP THE_LOWER BYTE OF THE “TRAP™ INSTRUCTION
;¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADORESS
:¥0F THE DESIRED ROUTINE. THEN USING THE ARDDRESS OBTAINED IT WILL

:¥G0 TO THAT ROUTINE.

$TRAP: MOV RO, -(SP)
MOV 2(5P) RO
ST -(RD)
MOVBE  (RO),RO
ASL RO
MOV §TRPAD(RD),RO
RTS RO

.SBTTL TRAP TABLE

:3SAVE RO
+:GET TRAP ADDRESS

: sBACKUP BY 2

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

+:G0 TO ROUTINE

; #THIS TRBLE CONTAINS THE STARTING ADDRESSES OF THE RCUTINES CALLED

; #¥BY THE "TRAP"™ INSTRUCTION.
ROUTINE

STYPE

$TYPOC
$TYPOS
$TYPON

$GTSKR

$ TRPAD:
; sCALL=TYPE

s ;CALL=TYPQOC
s sCALL=TYPQS
1 s CALL=TYPON

; ;CALL=GTSWR

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

TRAP+4{ 104404)

TTY _TYPEOUT ROUTINE _

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE QCTAL NUMSER (NQ LEADING ZERQS)
TYPE OCTAL NUMBER (RS PER LAST CALL)

GET SOFT-SWR SETTING




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER
DZNCB.P11 TRAP TABLE

ge’e
i e
i b
55;9 0li2i2 011010
2278
g279
2280
228l
2282 011214 012737 011360 000024
ce83 011222 012737 000340 000026
2284 011230 010046
geBS 0Olle32 010146
e286 0Olig34 010246
87 011236 010346
2288 011240 010446
ce89 0llgye 010546
290 Ollay4 017746 167670
2291 011250 010637 011364
2292 0llgs4 012737 011266 000024
2233 Q0llgcez 000000
ey 0llesH 776
e29s
2%
e2%7
ce38 (11266 0i2737 011360 0CO024
ce93 (0l1274 013706 011364
€300 011300 00S037 011364
2301 011304 005237 011364
e302 011310 001375
2303 011312 012677 167622
e304 011316 012505
e30S 011320 012604
306 011322 012603
2307 0il32y 0les0e
e308 011326 012601
2309 011330 0lgk .
2310 011332 012737 011214 000024
e3ll 011340 012737 000340 000026
e3i2 011346 104400
e3l3 011350 013222
e3i4 011352 012716
€31 011354 001616
e3le6 011356 000002
2317 011360 000C00
c3l8 Q01132 000776
2319 011384 000000

MACYL1l 27(732)

s
.

$CKSUR
$RDCHR
$ROLIN
$SRDOCT

POWER DOWN ROUTINE
$PWRON: MOV

MO

HO4

¢l-SEP-76 15:32 PAGE 46

s s CALL=CKSUWR
: s CALL=RDCHR
s :CALL=RDL IN
: : CALL=RDOCT
R EEEEEREEEEERE R R R R R R R R R R R R AR R R AR I REES R R AR RS

L]
-8BTTL POWER DOWN AND UP ROUTINES
R Y T P Y P I P e T BT T e P L PP P P S PP RS ES P TP

$SILLUP, 28PURVEC
$340, J¥PURVEC+2 ;

RO,-{SP)
R1,=-(5P)

JSUR, =(SP
SP, §5AVRE

)

TRAP+S(10440%) T;ST FOR CHQNGS N sOFT- WR
TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE
TRAP+7(104407) TTY TYPEIN STRING ROUTINE
TRAP+10(104410) READ AN OCTAL NUMBER FROM TTY

PRID:?

;s ;PUSH RO ON STACK
;;PUSH R1 ON STACK

; ;PUSH R2 ON STACK

; ;PUSH R3 ON STACK
:;PUSH R4 ON STACK

;: ;PUSH RS ON STACK

; sPUSH JSHR ON STACK

;15ET FOR FAST UP

: s SAVE SP
8SPWRUP, 98PURVEC ' ; ;SET UP VECTOR

g

; sHANG UP

S REEREREEEERERELXERERERERERREEREEEEREERREREERRRERERRRLERRELRERERE

:POMER UP ROUTINE
$PURLUP: MOV

1%:

$PURMG:
$PWRAD: .
SILLUP:
$SAVRE:

TYPE
. WORD -

$SILLUP
$SAVRE, 5P
$SAVRE
$SAVRE

J¥PWRVEC ;'S%TSEOR FRST DCWN

: {WAIT LOOP FOR THE TTY
;;N?IT FOR THE INC

+:0F  WORD

;;POP STACK INTO QSKR
:+ s POP STACK INTO RS

;s s POP STACK INTO R4

; s POP STACK INTO R3
;;POP STACK INTO R2 - -
; ;POP STRACK INTO Rl

; sPOP_STACK INTQ RO

#SPURON, J8PURVEC ' ;SET UP THE PCWER DOWN VECTOR
8340, J8PURVEC+2 ;:PRIO:?

PURMSG

(PC)+, (SP)

START]

: IREPORT THE POWER FRILURE

: 1POWER FAIL MESSAGE POINTER
: RESTART AT STARTI

: RESTART ADDRESS

+ s THE POWER UP SEQUENCE WRS STARTED
:+: BEFORE THE POWER DOWN WRS COMPLETE
:;PUT THE SP HERE
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MRINDEC-11-DZNCB-C_ GAMMA li EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PARGE 47
DINCB.PLL VTOLl INTENSITY POINTERS & DATR

2320 .SBTTL_ 'TO1 INTENSITY POINTERS & DATA
23 ;TABLE OF POINTESS TO X AND Y INTENSITY PATTERNS FOR VTOL DISPLAY
g3e3 glie U LEVTAB: L}
24 011370 01146 L2
2325 011372 011471 L3
2326 011374 011474 L4
g37 QL1376 O1iSQ0 5
5358 Oifue 01113 2
2330 011404 011522 L8
2331 011406 011532 L9
2332 011410 011543 L10
2333 011412 011588 L1}
2334 011414 011570 L12
233 011416 011604 L13
233 011420 011621 L14
2337 Qll¥g2 011637 Li5
2338 011424 011656 L1g
2339 011426 011676 L17
2340 011430 011717 L18
2341 01143 011741 L13
2342 011434 011784 L20
2343 01143c 012010 L2l
2344 011440 012035 L22
2345 Oll442 012063 L23
2346 011444 012112 L4
2347 Cllw4e 012142 L5
2348 011450 012173 L2k
2349 011452 012228 L7
2350 011484 012260 L28
2351 011456 012314 129
352 011460 01235) L30
2353 011462 012407 L31
2354 Ollved D124 L32 %
2356 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY
2357 : THE ENTRIES ARE PACKED 2X,Y COORDINATES 70_A WORD
2358 e :THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER
2359 , : COORDINATE.
2361 011466 033 Ll:  .BYTE 33
2362 011467 'Dlb 062 L2:  .BYIE 16,62
2363 011471 ‘026 032 - Qg4 L3:  .BYTE 26,32,6M
2364 011474 021 015~ 0Se 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 011505 Q024 000 032 Le:  .BYTE 24,00,32,47,65,51
239 011510 047 065 OS]
2370 011513 Q02 Q15 (020 L7 .BYTE 02, 15,20,43,4%,61,65
2371 D116k Q043 04 06l
2372 011521 Q&5
2373 011592 005 Q012 024 L8:  .BYTE 0S,12,24,37,41,56,70,63
2374 011528 037 Q4  OSe
2375 011830 070  Os3
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nn
£ £
_

1730 045 047 0S0 .BYTE 45,47,50,52,64,66,71,73,77
g4ee 0

1741 002 8%3 006 L19: .BYTE 0O2,04,06,10,22,25,27,30,34,41,43,46,50,57

1757 063 0eS 071 .BYTE B&3,85,71,74,77
1764 001 003 00S Le0: .BYTE 01,03,08,07,12,30,23,64,25,42,27,34, 36,51

DZNCB.P11 VIOl INTENSITY POINTERS & DATA
2376 011532 000 Q13 016 L9:  .BYTE 00,13,16,31,35,43,57,61,74
377 {iggé 0 5 0
%3 Biidy 80 or Cib L10:  .BYTE 00,13,16,31,43,55,57,61,74,35
380 Olif46 031 043 0S5 :
2381 011551 057 Oel  O7%
2382 011554 035
383 011555 15 27 Lll:  .BYTE 12,15,27,33,41,45,62,57,74,00,76
33 011560 55
85 0ll g 74
2386 011566 000 07
237 QNS 000 003 Qe L2 .BYTE 00,03,16,21,24,37,42,45,57,61,64,7
2388 011573 Qa1 04 03
9 Q11576 D42 Q45 057
2390 011601 Okl  Oe4 076
2331 011604 -007 012 0I5 t13:  .BYTE 07,12,15,20,34,36,42,50,54,56,71,73,75
2392 011607 020 0¥ 03
2333 Q0Il6l2 042 050  QS4
23%4 011815 06 071 073
2395 011620 075
23% 011621 001 005  0O7 LI4:  .BYTE 01,05,07,13,20,26,32,34,46,40,52,60,65,73
2397 0l 013 020 026 |
2338 0iled7 032 046
2333 Q011632 040 052 080 |
2400 011635 085 073 %
2401 011637 003 006 027 LIS:  .BYTE 03,%¢,27,11,25,30,33,45,47,50,54,52,71,74,66
2402 Qll6%2 011 025 030
2403 QII1B4S 033 045 0%
2404 011650 050 0S4 OS2 ,
2405 011653 071 074 086 .
2406 011 00k 010 023 L1e:  .BYTE 0s,10,23,25,27,30,32,44,46,50,53,64,71,77,02,04
2407 Ol186l1 025 027 030
2408 Q0I1664 032 Q44 096
2409 Q011867 0S50  05-  Og4
2410 011672 071 77 002
2411 011675  OOY
2412 Q11676 002 004 006 L17:  .BYTE 02,04,06,10,22,25,27,30,33
2413 011701 010 022 025
2414 Q011704 027 030 033
2415 011707 045 04 030 .BYTE 45,47,50,52,865,71,73,77
2416 011712 02  0e§5 071
2417 011718 073 077
2418 011717 002 Q!4 D006 LI1s:  .BYTE 02,14,08,10,22,25,27,30,33
eils gilzee 0l D@2 0
01
i
01
i
01
i
01
01
01
01
01
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DZNCB. P11 VIOl INTENSITY POINTERS & DATA

2432 011767 012 030
2433 011772 023 064 025
2434 011 Q42 027 O34
2435 012000 036 OS]
Si% piece O 5 070 .BYTE 55,57,70,53,66,72

37 0120 B 072
2438 012010 001 003 005 L2i:  .BYTE 01,03,05,07,10,49,16,21,23,25,42,27,34,45
2439 012013 007 010 040
2440 012016 016 021 023
2441 012021 035 Q42
2442 012024 034 045
2443 01202 051 055  OS7 .BYTE §1,55,57,60,64,66, 72
2444 012031 0RO OB 0BG
2445 012034 072
2446 012035 00 003 005 L22:  .BYTE 0i,03,0%,07,10,40,16,21,23,25,42,27,34,46
2447 012040 007 . 010 040

448 012043 016 - 021 023

49 012046 025 042 027
2450 012051 03 04
2451 012053 051 053 OS5 .BYTE 51,53,55,57,60,64,66,72
2452 012056 057 06O OB
2453 Q0l2061 OB 072
2454 012 000 002 005 L23:  .BYTE 00,02,05,11,13,16,22,34,27,31,25,40,42,47
2455 01206 011 013 Olb
24S6 012071 022 03 027
2457 0i2074 03] 025 040
2458 012077 Q42 047
2489 012101 051 0S4 0SB .BYTE 51,54,56,60,63,55,71,74,76
2460 012104 060  0B3  OBS
2461 012107 Q071 074 07
2462 012112 603 007 L24:  .BYTE 00,03,07,12,14,16,21,23,25,27,32,34,30,43
2463 Q012115 012 Qi Ol
2464 012120 021 023 025
2465 012123 027 032 034
2466 0lgleb 030 043
2467 012130 04 0S50 OS2 .BYTE 46,50,52,55,63,65,67,71,74,76
2468 012133 055 063  OBS
2469 01213 067 071 074
2470 012141
2471 0l2142 003 005 007 L2s:  .BYTE 03,05,07,10,12,14,16,21,23,27,32,34,36,41
2472 012145 010  0i2  OI4
2473 012150 016 021 023
2474 012153 027 032 O3
2475 012156 036  OH]
2476 012160 045 047  0SO .BYTE 45,47,50,52,54,63,65,67,70,72, 7
2477 012163 052 0S4 063
2478 012166  0BS Qb7 070
2479 0i2171 072 076
2480 012173 003 00S 007 L2:  .BYTE 03,05,07,10,12,16,21,23,25,30,32,34, 36,4
2481 012176 0i0 012 - 016 .
2482 012201 021 023 025
2483 0i2204 030 032 0
2484 012207 03  OHI

2485 0lg21l Q45 047 OS2 .BYTE 45,47,52,54,56,61,63,67,70,72,74,76

2486 012214 04  QOSe Ol -
2487 012217 063 06?7 070
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DINCB.P11

gaee
225

OO000000000
o—a—;—u—-.—-.—-o—wu—-

o
s
mn
n
n
~

0l2432
012435
012440
012443
012446
0lgu4sl

VTOl INTENSITY POINTERS & DATA

La7:

L28:

L2s:

L30:

L31:

L32:

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

.BYTE 41,45,47,50,52,54,61,63,65,67,70,74,76

.BYTE 03,05,07,10, 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 0!,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, !4, !6,21,23,25,27,30,32, 36,41

.BYTE 43,45,47,50,54,56,61,863,85,67,70,72,74,76

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

.BYTE 43,45,47,50,52,54,56,61,63,85,67,70,72,74,76

.BYTE 01,03,05,07,10, 12, 14, 16,21,23,25,27,30, 32,34, 36
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1
OINTERS & DATA

04S .BYTE 41,43,45,47,50,52,54,56,61,63,65,867,70,72,74,76

.EVEN
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DZNCB.P11 DISPLAY MESSAGES

2555 .SBTTL DISPLAY MESSAGES
5836 . THIS 1S THE MESSAGE FOR THE BOTTOM OF THE SCOPE
§557 1 oooogg MESS1: WBOOT

228 Q15208 8463 o
5220 0iSt12 Q1256 MESS2: WDOO2
5561 012514 000000 9
%62 DIEE[6 012604 - NESS3:  HOOD3
g2p3 Bisasd BoeMM MESSY:  WDOOY
5265 Dioeeq 000000 0

015855 012636 MESSS: WDOOS

5367 019530 000000 e

2568 0lgs3e 015845 MESSE: gDUDG

000000 z
eS70 012536 00S01S 047514 042527 WDOOLl: .ASCII «15><12>/LOKER THRESHOLD /<END>
2571 012544 02012 O44l24 042522
2s72 012552 O44le3 046117 020104

200
2574 012561 015 0Sa4l2 050120 WDO02: .ASCII <15>¢<12>/UPPER THRESHOLD /<END>
2575 01256k 0S110S 052040 051110
2576 012574 O0S1S0S 047510 Q42114

2577 012602 100040

2578 012604 00S01S 020132 047503 WDOO3: .ASCII <15>¢<12>/Z COUNT=/<END>
€579 012612 047125 036524 200

cSe0 012617 040 040S15° 0Sl124 WDOO4: .ASCII ~/ MATRIX COUNT=/<END>
2581 O0lz2e24 0S4111 041440 0Ses17

e582 012632 0S21l€ 100075

€583 012636 020040 047532 046517 WDOOS: .ASCII ~ Z0OM/<END>

2584 012644 200

2585 012645 040 02eS02 040507 WDCOB: .ASCII ~/ B-GAMMA/<END>

eS8t 012652 048515 100101

2587 .EVEN
2588 000200 END=200 - $MSG TERMINATOR FOR DISPLAY CHARS




-

BOS

MOTNATALT1.ATNARLS QMM 1) EYERATRER MACY!! 3701732 21-8FP-7R 15:37 PAGF §3
SRS LT Vidd MMRRLIEN MGt

2283 .SBTTL V10! CHARACTER TABLE

5833 ;THIS 1S THE TABLE OF CODED LETTERS AVAILASLE FOR THE

2831 :vT01 SCoPE.

3833 .

3583 D165 077081 TASLE: 7706! ‘A

3834 (Q13ge0 Caslel 35061

$535 Qldsed QeSIL S8117 :B

S83E Didcev Q371is 3*118

2537 DiZess D020 C20se i

2333 :135:% 234081 34041

3838 Q1367 OSsiy 45117 :D

2800 QidemS 33Tid2 37133

2821 12§53 0re 22077 £

s832 [iZTo0 QTeQwT 5047

2803 BiZ702 0o20sl 0204l F

ey DiavDe OPElw? PE0Y?

eols 019706 (073086 730se i

ge® Dig7i0 G3804! 38081

gg-; 8igrid 2833l 53081 <H

260§ Qigr1e D102 10218 .1

3610 fig7e B3ua0e 35504

2611 013722 D204se 2094¢ :J

2612 J1dree D%ws1d a4

ng; gx=r§§ gxaus; 12461 ‘K
18 3127 T S2447

2215 213732 Ooac7r 02077 L

seig CI2r3 003041 02041

€17 :xgrag 583061 S30e] oM

2218 213780 DS36ES 435g5

€13 213742 Qe3vel £396] N

2220 DioTy4 Du3LEs 43168

3621 CiZ7ve 043058 4305E :0

2632 (0i27s0 (03808 35061

223 012782 Q36041 32041 :F

0.2754 03708l 37061

2e2s (Di27%e (Ofzuek 52466 :Q

€28 012760 03S06! 35061

3237 Dl27e2 ODl246l 12561 :R

628 Dlg7ed (037087 37057

2628 Clgree 09017 31017 :5

2630 012770 07CI1M 70114

2£3 012772 010204 10204 .7

€32 012779 076204 76204

2£33 012776 0423056 43056 sl

2639 013000 043061 43061

Ze3c 013002 Q42504 42504 .V

2e3t 012004 0430El 43061

2€27 D1300e 0S3%el 53561 sU

Ze2e 013010 0430eS 43065

2£39 (012012 025061 25061 :X

2£40 012014 (042504 42504

€41 01301e 010204 10204 LY

Ses2 012020 043082 43052

2e43 013022 (004077 04077 2

2t%4 0123024

078404 76404




MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PARGE S4
DINCB.P11 V70l CHARARCTER TABLE

ge4s 013026 Q002057 02087 il
2846 013030 Q036041 36041
Eg:? 0%3032 010“82 lﬂggg $¢
S48 Bitk ool 5407 )
2650 013040 C36&M10 36410
2651 013042 001749 01740 1=
g652 013044 00C03Y 90037
ges3 0130;8 CCC2CC €2200 ;
2684 Q130 0C4 00004
2685 013CSe (CCCO00 - 00000 : SPACE
e6St 01:JS% 200000 00000
2857 013056 QIC00M 10004 :!
2658 013060 010204 10204
2859 (013062 CC 0CCag i
2680 013064 Qedsiz g¥sle
2bél 013066 076512 76812 3
etb2 Q013070 0g8%7 2575¢
2683 013072 035217 3581/ i3
gted 013074 (0117 11708
e56S 013076 00S470 0s470 37
gttt 01310C 0465 4eS44

56”7 013102 010100 10100 i’
c6e8 Q13104 (004210 Q4el0
2689 013106 000 00000 i
2670 Q13110 00410l 04101
gg71 Cl3lle 0O0%104 04104 ; (
gb72 013114 010102 10102
eb73 013116 C4 20404 ;)
ge74 013120 0OIC4. 10410
2675 Q13122 010004 10004 g
eb76 0l3i24 035050 35050
gb77 Qi3lee 010200 10200 ;¢
2678 01313C 010237 10237
2873 013132 004101 C4101 i
g680 013134 (000000 00003
esBl 013136 o 00303 ;"
2682 013140 000017 00217
2683 013142 000004 0000Y ;
2684 013144 000000 02000
2685 013146 010101 10101 i
gt86 (013150 010 01010
eb87 013152 047056 470SE :0
cbB88 0i31S4 (075465 75465
cb89 013156 010216 10216 3l
etS0 013160 010304 10304
et91 013162 004077 04077 ;@
ct%2 01i3le4 (03S0SH 3S0SY
cE33 013166 041056 41056 ;3
ce%4 013170 0350SH 35054
ce3S 0i317¢ 076410 76410 4
et%% 013174 0Q206l2 20ele
2637 013176 041017 41017 ;S
eS8 013200 076057 76057
c39 013202 037056 37056 6
2700 013204 03404l 34041

PR S AR S A Sulei



DOS

MAINDEC-11-DINCB-C  GAMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PARGE 55

DINCB.F11 vI0L CHARACTER TRSLE
2701 013208 Q10102 10102 .7
2702 013210 077010 77010
233 Qigla Q43S 13055 8
704 Q013314 035086 35056
708 0133ip 041016 41016 19
2708 01320 038077 35077
2708 .SBTTL ASCII MESSAGES |
2710 013222 D0O0SOIS 0SI012 0SIS0S PWRMSG: .ASCIZ <15)<12)<12)/RESTARTED AFTER POWER FAILURE/
711 013230 (90524 0852122 0942105
2712 013236 DQ40Y4Q0 052106 051108
713 013244 0SOO40 0S3817 051105
2714 013252 043040 044501 02519
715 Q013260 042522 000
2716 013363 0I5 00S0I2 Q42115 MSGl: .ASCIZ <15)(12)<12) /MD-11-DINCB-C  GAMMA 1l EXERCISER/
717 013270 030455 02646l 055109
2718 013976 04I516 026502 020103
713 013304 020040 040507 04ES1S
2720 0i3312 020101 030961 Q42940
3721 013320 Q42530 041522 O0SISlI
&7 336 051105 000
2723 3] 015 Q42412 0S2116 MSG2: .ASCIZ <15)<12)/ENTER THRESHOLD VALUE IN OCTAL - THEN RETURN =/
2724 051105 052048 051110
27 051505 047510 042114
2726 053040 Q46IC1 042525
2727 Q44940 020116 04ISI7
2728 G20114 020055
2733 Q44124 047105 051040
273 52105 051128 020116

000975 =
00S015 052502 020123 MSG3: .ASCIZ  «i5)¢(12)./BUS TIMEOUT ER - VSvOl DISPLAY/

U I I it
FEhEESEREEESGRATE

0S3040 0S3i23 030460
Q42040 051366 Q46120

2737 054501 R
27 015 041012 051525 MSG4: .ASCIZ «15)<12)/BUS TIMEOUT ER - vTOL DISPLAY/
2733 052040 Q46511 047505
2740 055125 (042940 020122

(W
¥ -

2
o
A
un
o
&
Outr-—-
n
o
a
o

£

o
o

02
S02 Q42040 051566 04el20

Q1S (041012 0S1SeS MSGS: .ASCIZ «1S)<12>/BUS TIMEQUT ER - NC1l/
3520 052040 0Qu4eSll 0O47S0%
052125 042440 02012
020055 041516 03046l

3 0I5 Q42412 052116 MSGE: .ASCIZ «15)<12>/ENTER KEYBOARD COMMAND(S)/
051105 Q4S440 054505 -

047502 051101 020104

047503 Q46515 047101 A

024104 024823 000
015 Q41012 051526 MSG?:  .ASCIZ <15)<12>/BUS TIMEOUT ER - ARLL/

052040 Q4ES1I 047805 .

052125 (42940 020122

mn

¢
OOO0O0O0O0O0OOOLOOOOOOOOO0OOOOOOOOOOOOOOOOOOOOOOODOOLOD
Bt Bt Bt et Bt Dt Bt Bt ot Bt Bt Dt Pt ot (et Bt Bt Bt Bt s Bt -t Bt Bt Bt Bt Pt Bt s it Bt Bt Pt Bt Bt Bt Dt ot Bt Bt Pt s Bt Bt Bt Pt P
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MRINDEC-11-DINCB-C GRMMA 11 EXERCISER MACY1l 27(732)

DINCB.PLI

2787
2798
2739

013620 aaaggg 0S1101 03046l
C0000!

013628

3

- e e e - —

RSCII MESSAGES

e e W e ———— e ——

.END

21-SeP-76 15:32 PAGE SB
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DINCB.PLL CROSS REFERENCE TASLE =-- USER SYMBOLS
SOUMNY 007108 1689 1694 17528
ARADR 001174 6178 1386
ARBUF lggq 6528 1507 1812
RRCHAN 1350 : £8Ss 1289  1292%  129S* 1508
ARCONV 00602y - 1290 1293 1296 1507%
ARCSR  QO0l24e &S1ls 1369 1367 1393 1S08x* 1S09% IS0
ASCIZ 006736 17198 -
SCL 006770 i7cbs 1735
RASCRES 007072 1724 1751%
RSCZSP 006732 1692 17188
T 006700 1118 1122 1691%
BRE 001326 680s 1113% 1S589% 1658 1673 1676%
BASY 001330 E81% Ill14% 1593% 1659
SELLEN (00134 6Sle  1253% 1254
IT0_ = 000001 SOl
BITOD = 000001 4als SC1
BIT0! = 000002 490s S00
E7T02 = 000004 4898 435
£1703 = 000010 488# 458
BITOMN = 20 487% 497
BITOS = 000O4C <2t -3c
81706 = 100 485s 43S
81707 = 000200 4848 =54
BITC8 = 300400 483s 493
BIT09 = 0C1000 482 4392
BITl = 000002 SOCs 1408
BITI0 = 002000 48ls
BITil = 004000 480s
8ITi2 = 010000 4798
BIT13 = 020000 4768
EITIY = 040000 4778
BITIS = 100000 4768
BITe = 000004 4399y
g1T3 = 0C001C 4388
BITY = 49748
BITS = 000040 455 8s1
BITE = 000100 49Cs
BIT? = 000200 4943 :
BITE = 00 4938 879 Q10
BITS = 001000 4928
BLANK  OCE&74 168398 1696
BOOBOC (002064 790 793 Teh 830s
80X 00262E 9278
BOX1 003012 928 9608
BPTVEC= 00004 SC8s
0os462 1597 16338
BRANL  008M70 16348 1639
CHANGE 002&l16 836 838 841 853 874 =R ] 300 919%
CHARCT DCl324 £79% 986 935*
CHDN 003436 1022 1050 10598
CH72 00E4ls 1801 16108
CH7Y 008430 1599 16128
CH7S 00g422 1600 16118
CH7E 00e410 1602 16038
CH?7 00e402 1eC3 16084

CKEWR = 104405 22738




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

DINCB. P11
CKVALU 003270
CLALL = 000100
CLZ = 000020
¢oL 00667
COLK 006E
COMSAV 001316
CPERL 334
CR = 15
CRLF = 000200
DCHAR 006106
DCONT  D0S&46
DDISP = 177570
DISBG DO4482
DISBGl 004730
DISDAT 002622
DISDON 003s00
DISLOP 003234
DISPLA 001142
DISPRE 000174
DISPY  DOSB34
DISPY!l 00S&76
DISPY2 005726
DIVCNT 007070
DIVIDE 007120
DIVIUS 0071cs
DIVLOO 007146
DMATRX 003212
DSWR = 177570
DTYPE 00l1254
DUMMY! 006724
ouMMY2 00E726
DVLOOP DO03342
DVT0l 00B304
EMTVEC= 000030
= 000200
3 00SS36
ERRVEC= 000004
FREERN 001342
GRIN 001320
GEY 00e212
GNS = #xss¥x U
GOON 003376 -
GSG 003166
GTSUR = 104404
HORIZ 001274
HT = 000011

10178

1195

CROSS REFERENCE TABLE -- USER SYMBOLS

1412%

1180

108!

952

1565
1476

ledl

14548

1045
1693

258

14318
737%
915

2289

1675

1334%

05

1169 - - 1176
1204 1209
1107 1163
17158

2585 25888
743% 1343
1141 1408
2271 2273

21-SEP-76 15:32 PRAGE 59

1288

1354%

2274

1263

1371%

227s

1452#
1226

1303

137c%

2276

1231

1306

1332%

1235

1351#

1395+

1282

1374*




MRINDEC-11-DZNCB-C GRMMA 11 EXERCISER MARCYLl 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

DZNCB. P11
BDBUF 001304
KBINT Q0Bl22
KBUFF 001
LARGEL 0031
LARGES 0031
LDINGE 005756
LEVTRB 011386
LF__ = 000DI2
LISEN 001712
LISN 001732
Ll 011456
Li0 011543
L1l 011855
L12 011570
L13 011604
(1§ p1le2l
Lis  0i1e37
L1p 011856
L17 011678
Lig Uz
Li3 11741
L2 011467
(30 Q11764
(21 012010
(22 Q012038
(23 012063
(24  gl2112
(5 012142
(26 012173
L7 012225
L8 Q012260
(29 012314
L3 011471
L30  01235]
(31 012407
(32  0la446
L4 011474
LS 011500
L& 011508
L7 011513
L8 011522
L3 011532
MACHER 00530
MAPADR 001266
LD 003504
MATRIX= 020000
MESSI OI
MESS? 012512
MESS3 012516

MOVAL 007062
MOVALL 0070S2

b718
7Sl
6728
989
958
893
1048
415s
7828
7868
1153
e

1595#*
1534#
784%
996
986
14898
23238
2103
856

787

23614
23798
23838
2387%
2391s
239%#
c40ls
24064
c4lcs
o418
cHc4e

1743

HOS

1638
7 78B8% 8S1x 8se

833 840 843 8eb

1636 1638 1644#
1071  10%4% 1095  1102%
10718
74 748 835 837
17454

21-SEP-76 15:32 PAGE &0

1250 1252%
880 885
1145 1422

1S34#%

ges

1424

1535#

89l

1536

903




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

DZNCB. P11

MRXADR 001264
MSELCT 001352
MSGI 013263
MSG2 013331
MSG3 Q1312
MSGY4 013453
MSGS 013513
MSG6 013543
MSG7 013577
MXSML g4e
NCADR 001184
NCAREG 001202
NCCSR 001178
NCIREG 001210
NCOFF 001200
NCSET 001556
NCSFUN 001212

NOSUB &2
oTTY 006704
QUTLIM 304
QVTHHI 003164
PATWRT 003662
PC =»000007

PIRG = 177772
PIRQVE= 000240
PIXASM 001272
PIXCNT 001270
PRO 00

= 000000
PR1 = 000040
PR2 = 000100
PR3 = 000140
PR4 = 000200
PRE = 000240
PRE = 000300
PR7 = 000340
PS = 177776
PSW = 177776

PURMSG QOl3222
PURVEC= 000024
ROCHR = 104408

1384

1009%
906*

27234
812
27384

738
1404*

1245
14128
883
14048

1632#

11078
7cb¥
B893#
971%

1147%

12cb*

1355

1529*

1695#*

2105

895
869x
706%

1011
1336

27324

745%
901%
976%
1162%
1231 %
1377%
154S#
1697%
2l07%

1082%
1090*

B73%
2282%

1012%

855*
1406%

1421%

B31*
907 #
1056#%
1169%
1235%
1397#%
1550%
1728%
2314

1083%
1093%

835#
c2B8ax

05

1016%

884#
1412

899x
2292%

887
1413%

839*

923%
1115%
1176%
1261%
14.5%
1S6b*
1794%

1085#

2298%

21-SEP-76 15:32 PAGE 61

889x
1914*

B42x
931 *
1118%

2310%

890*

S45#

Q35*
1119%
1184#
1284#
1426*
1597%
1812*

1092%

2311%

1243%

252%

943
1127%
1204%
1296%
1470%
1643%
1924#

1246

876%

9S2*
1128%
1209%
1300*
1480%
1562%
2077%




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

DZNCB.P1L
ROLIN = 104407
RDOCT = 104410
RESVEC= 000010
RLJL 007174
RHJ?ST 07206
ROUTA 2104
ROLUTE 002116
ROUTC 002130
ROUTD 002140
ROUTE 002144
002154
ROUTG 002250
ROUTS 002280
ROUTK 002
ROUTL 002312
ROUTM 002342
ROUTN 002

ROUTR QO :gg
005458

ROUT?

CUTT  DO2454
ROUTU 002470
ROUTV 002520
ROUTW 002540
ROUTZ 002576
ROM 00se66
ROWCNT 001336
ROWK 00bbE4
RTABLE 002000
RO =%000000

R1 =%00C001

R2 =%000002

R3 =7%000003

2207
871

SOS#
1791s
1778%

801

820

22754
897

1793

1792%
835#
8374
8398
B4ls
J4cs
3444
860#
862
8678
869%

22764

17958

1181

CROSS REFERENCE TRBLE -- USER SYMBOLS

786%

929%

Q72%
1100
1201
1277%
1347
1466%
1772%
1827%
2235#%

B48*
991
1168%
1274#%

789
S32#%

791 %
933
975%
1170%

1210%
1311%

21-SEP-76 15:32 PAGE 62

792
937%

794*
939*
989

795

940

993*
1177%
1222%
1329%

797

44
1000%
1178
1223
1331

1386%
1666#%

847%

94Sx
1003
1182%
1225*
1332%

849*
947
1054#
1186#%




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

DZNCB.PL1

R+ =%000004

RS =%00000S
=%00

39 =%008889

SCLCEL 003320
SELCTA 0O0Slle
SELCTB (00Seee
SELCTC 005356
SHETCT 00bbbe

SHFTK 005660
SkZE 007036
8 =x00000€

STACK = 001100

START 001356
START1 001616
STKLMT= 177774
SWR 001140
SWREG 000176
SW0 = 000001
SWO0 = 000001
SW0l = 000202
SW02 = 000004
SWO03 = 000010
S04 = 000020
SWOS = 000040
SW0E = 000100
SW0? = 000200
SWOB = 000MN00 - -
SW09 = 001000
SWl = 000002
SWI0 = 002000
SWil = 004000
SWi2 = 010000
SW13 = 020000
SWi4% = 040000
SW1S = 100000
SWe = 000004
SKW3 = 000010
SW4 = 000020
SKWE = 000040
SWe = 000100
SW7 = 000200

430%

1023%
1077%
2l47%
1048*
1744 %
2155#%
:34

35
10254
876
901
1386#
16b63%

1030%
1078%
cl4B*
1556
1747
21SEb#*
b7

907
13658
1679#

709*
1640%

KOS

21-SEP-76 15:32 PAGE 63

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

719%

1880

1917%

1048

1726%
2174%
1724%
1788%
2304*

2290

1049
1775%
2l77%
1725%
1820%

2303%

1072
1782
2305#%
1729%
1822

1074+#
1784

1731%
2145

e Y-
=] =0
& E£a

un
» -
'S
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ZNCB.P11 - CROSS REFERENCE TABLE =-- USER SYMBOLS

Sk8 = 000400 4654

SW9 _ = 001000 HE4s

TABLE 012656 - 1616 2593

TR?*EX 81840 E85s 748 B35  B37% 967 988 1008 1133 1146 1490

Tg ‘xs= 0C1Y 06

TEMC 0s4e0 1S9+ 1608 1603% 1610% 1bll* 1612 1620

TEMPO 001246 6S6# 1130% 1136% 1259 1260% 1268% 1271% 1272% 1273 1274  1231% 1298% 1299
1308% 1309 1310 1390  IM434%  I43b% I477% 478 1801 @ 181S%

TEMPL 001250 BS78  1294% 1299  I435%  1438#

TEMP2  00l2Se gS8s  1297% 1301

TERM = 000000 25578 2558

THEI 001314 b7Ss 750 BB 1017 112l

THLO  00l3i2 CB74%  749%  872% 1000 1018 1117

TIME 01344 . BB7% 848

TIXBNO 006576 1661 16638

TIXDIS 006532 1617  1BS4s

TIXDON 00BEY4S 1672 16758

T 006566 16608 1668 1674

TIXWOK 00bb0B 1664  1bbb#

TJOY 004146 864 11628

TKVEC = 000080 Sl3%  75l% c¥*

T0TSIZ 00l3ce 678¢ 986 1130

TPVEC = 0D0O&Y Sl4s

TRAPVE= Q00034 Sles  703% 704

TRTVEC= 000014 5074 -

TTYOUT 001310 6738  B830%  1256%  1S44x  IS4E¥ 1549

TYPCR  0OB1SY 832  1SHu4s ) ;

TYPE = 104400 723 728 729 741 754 865 870 g8e1l 8% 304 U2 19 MW
1895 1908 1919 1938 1991 1997 2002 2006 20i1 2012 2014 2017 eQal
073 2170 2236 2238  22bb# 2312

IYPO 006174 31 1257  IS4S  1S47#¢ 1548

TYPOC = 104401 1834  2267#

TYPON = 104403 ccbIs

TYPOS = 104402 22684

VERT 001276 bbBs  9Blx 1065

VIADR 001172 Bl38 1365

VICSR 001234 B4Ss lllex 1281%  1317% 1341 1366  1372%  I433%  14eM

VTEXCP 006340 1582  1595%

VIEXCT 006374 1598  1605#

VIMADR 001170 609 1335

VINOSP 00B434 1604  1613#

VIPL 006256 15788 8

VIVADR 001166 B0S# 1329

VIVCHP 001216 B32%  1478% .

VIVCRG 00l214 B3l 735 1330  I344 1445 1475 1479% 1526 © 1528%

VTVCSR 00leze 1333: 878 309 9Sq#  1191% 1333  INS  IWMI¥ VN2 QNMNE J4S2% JuSNR INSS

VIVINT 001232 BYls  1347%

VIVMAP 001224 6388 1453

VTVPOS (001220 b33% 1109

VIVPX 001226 639  1457#

vTvPX1l 001230 E40#

VIVSAV 001262 bb2s 354 1191

VTWDON (00B4S6 1579 16198

VTWL _ 00b2e4 1Seis 1586 1590  1S94 1618

VTWRIT 00c24e 111 1119 1123 1128 1143 1147  1576% 1635




MRINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732)
DZNCB.PL1

VTXDAC
VTYDAC
WDOO1
WDOO2
WDOO3
WDOO4
C0s

001236
001240
12536

0

01256l
012e04
012617

1468%
1469%
25704
25744
25784

CROSS REFERENCE TRBLE =-- USER SYMBOLS

1054 1059
1800#

1811 1833#
1866#

1867#

1055  106Y4#
1737 1739
2037

2092  2101#
697

2031#

2011 2031

2109

23174

2037

2031 2109

2109

21844

2146  2149%

2310

2014 2031

05
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1063%
1867

21064

2074

2edl

2le0*

2108

cl0? 2241
2186#
2238 224l




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

DZNCB.P11

SROCHR 007722
SRODEC= *¥¥%¥¥
;sgg,* s

= EREREE

SSRVRE- Frrrrd
$SAVRE 011364

SETUP' 000114
STUP = 177777
$SWR = 160000

§TN =00

§$TPB 001152
$TPFLG 001157
$TPS 001150
$TRAP (011150
§TRP = 000011

STYPBN= ¥¥¥¥%¥
STYPDS= #¥¥%%%

STYPON 010622
$TYPOS 010562
$OFILL 011005
. = 013627

u

U
U

19518
ee7?
19798

2274

2275
ec7b

2299
702

40S#
1534
753%

2300%
703

572
1873
1873
2098
el09
2096

cce8s

CROSS REFERENCE TARBLE -- USER SYMBOLS

2301 %
708

2316
1884
1882
ells
2108

2263

2012

2091

21854

23194
237

1301
1898

2270%

2026

2036

700

NOS.

21-SEP-76 15:32 PAGE 66

1875

1955
1922%

ea?7l

20304

2097

1751#

22724

17524

1959

2273

1866

22744

1873

ca7sH

2032s

22764

2031

22778

20374

2103
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MRINDEC=11-DINCE-C GAMMR 11 EXERCISER MARCYIL 27.(732) @21-S5EP-T6 15:32 PRGE &8

fUs—=p=p =

Vaitlvd."dd wvilweae Vol @V ilve i Noee LIV (W -

COMMEN SiCs

ENDCOM Slés

E8ROR §10s

ESCAFE Slés

GETPR] Slks

SETSWR Slts

MULT Sits

NELTST Sits

ooF Siss 2:23C 2303 2304

FUSs Sise z2Cs zz84 2290

REFORY Slés

SCoP Slls

SETSRI St

SETTRR 22588 2287 2288 2269 227! 2273 2274 2278 2278

SETUP Sits 3

SKIP Sits

2.73¢ Sios

ok Dibs .

STARS Sits 37 s7E 1323 138 1360 134 1382 1385
1828 1520 1448 188! 146! 1183 1872 1878 1482
133 Is81  1s43 Is82  iss8  Is&8  Is?9 lea2 Iz
17SS 1770 179 1799 1889 187z 1878 1343 1972

2 2241 Z2%8 2277 2280 z2%8

SKRSU clts 7078

TRMTRE 225Ss

TYPSIN Sles

YYFOEC Sits

TYPNEM Sits

TYPNUM clts

TYPCCS Slts

TYPOCT Slés 1883

TYPTXT Slits

SSCMRE c3Ss

SECMTM S3%s

$3ESCH Sits

$SSET 22SBs 2287 2268 228 227! 2273 2274 227% 227E

S3SKIP clts

LEQURT 3548 L1815

.HEQDE 3548

STRAF  3%Ms 2242
3TvPE 394s 2038
LETYRD 2548 z110

(8 14 A0 ol
W Lo
OO we—
[ LV
oo g
LU0
[l TN
fUus=p=p-
e un L
s = (D=
(AT TTV T
s ep<p=
LM TA N =
e --
N~
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DINCE. PRI CROSS REFERENCE TRBLE -~ PERMANENT SYMBOLS
ggg 153& 4 3S 1009 ! 10 10 1.02 1134 1186 13 i 134 134 ) ¥
- i & -
389 29 (g (B0 138 18R IR MM N MR I 15 1R BB B%
1748 1779 1822 13908 1918 2066 2138 2148 222s o
RSL Loy 103! 1087 1076 1077 1078 1079 1268 1275 1278 1277 1278 1279 1280 1311
1312 1313 13i% 1318 1316 1563 1614 1818 1775 1780 1786 1E2¢ 1827 1828 1332
- 1933 18934 2218 2220 2gee 22s4 4
Ask 1048 1858
BLs EES cel ?3; 1861 :
8Cs 730 883 77 S02 S08 ,
BEGQ 787 7S5 934 S41 348 1035 10456 10S0 1073 1192 1180 1172 1179 1248 1270
é?gg ég?g 1350 1437 1873 837 1872 1738 1741 1889 1S16 1331 2000 2063 21C9
' § iS28 1968 2172 2215
;: ggg 100! 1018 1020
is
e 781 8s. 8S4 879 887 883 9i0 1093 1260 1272 1413 18944 1482 14354 1468
1887 1835 1857 1581 1813 1830 188S 1902 1929 1956 1362 1970 2ik2 2224
S SiS 1405 1406 1981 1458 1479 1809 1338 2187 2168
§E i81l4 1821
! 1248 1348 151§
T8 £0%s2
0 1033 1808 1825 18995
oS 1043 1982
T 1826 1887 2083 2173 eel? 2,
) 1108 1198 le4e 1815 1582 1783 ;
ENE 700 714 736 850 853 858 928 %9 74 S79 396 1014 1022 1028 1041
10S8 1061 1066 1037 1097 1101 1137 1146 1184 1190 1202 1207 1224 1229 1281
1288 1286 1302 1304 1334 1342 1370 1391 1425 1837 1439 1498 1818 1837 1584
1588 188z 1838 1664 16€8 1735 1789 1793 1881 1887 1307 1314 192! 1358 1584
1387 138% 200s 2009S 2019 2063 2071 el? 2093 2100 2163 2302
28L 964 1091 1211 1215 1233 1237 1247 1264 193§ 1443 1456 1468 14758 1811 1827
iS48 1743 1748 1778 1883 1899 1954 1360 2057 238’ 2lbl
zK 716 739 833 882 305 S13 936 ™3 953 1110 1174 1181 1192 1216 1258
ige? 1283 1285 1305 1319 1321 1338 1380 1353 18940 1500 1817 1513 3586 1890
1S5S4 1804% 1818 187 1810 1337 1939 1965 1998 2007 2013 2015 2059 2078 2086
2088 2102 2139 2154 2l?s 2226 2239 2294 2318
;Lg igag 1080 1383 1373 1335 164! 1790
Ve x
CLE gSe 747 748 782 784 785 788 847 855 887 873 888 830 839 3Ce
SE7 Q82 1023 1030 1083 1092 1131 1132 1167 1197 1198 1213 1220 1282 1381
1393 1414 1823 1434 1518 163! 173§ 1771 1772 1773 1813 1820 183 187 1980
€003 2152 cell 221l 2300 Ll
CLRB 2310 2020 207% 2i0l 2235 &
CHpP £S9 713 735 . 740 789 792 8s2 933 40 Q4?7 368 §73 37 933 i)
1017 1032 10S6 1100 1185 1171 1178 1189 1§01 1206 1223 1228 1250 1333 1341
1356 1369 1378 1330 1824 1536 1587 189! 1782 1804 1824 1880 1886 1308 1813
1325 1827 1857 1963 1566 1368 1382 1994 )
cMEE 138 1740 1888 1920 1986 2004 2008 2018 cJ68 2070 207 2098 2103 2214 2218
éggE %E;; 1271 1308
oM 1
OEC B49 8E7 963 Q&7 q7S 39S 1C13 1029 1040 10587 1060 1065 107 1090 1135
1203 1208 . 1214 1225 1230 1232 1236 1436 . 1438 1494 1486 1883 1887 871
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DINCB.PlL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

730 Mg 2088 2293 2 a3l?
970 97

T

R4 ] 530 3
INC 932 939 865 i e 97¢ 036 1044 1094 1170 1177 1188 1200 120S 1212
1222 1227 1234 1610 18635 1718 17494 1774 1785 1823 1938 2186 l 2301
%Q%B 15?% 12385 el0s :
V i
JMP S34 797 836 838 840 g4l 843 8se 855 86l ge4 E5E ges 874 880
1gg§ 18%3 g8al 8S4 SC0 903 911 S1e 358 1002 1024 1087 1098 1103 1181
JSR eY 7eb 745 83l 832 839 842 84S 846 ge0 gée 876 883 892 g33
301 90 919 S23 931 835 338 42 949 952 S&e %66 971 S7 10S6
1083 1115 1118 1118 lig2 11283 1127 11g8 1140 1143 1147 1162 1163 1173 1176
180 1184 1187 1199 1204 1209 1213 1221 1226 123l 1235 1257 126l 1282 1284
123C 1233 1296 1300 1318 1320 1420 1545 1565 1585 1597 1617 16862 1692 1695
1728 1809 1812 1924 2077 2084 edsl
MOV £S7 701 703 704 70S 706 709 710 711 712 717 719 720 721 731
732 733 737 743 746 748 750 751 75¢ 753 783 786 83C 835 837
844 848 869 872 875 878 884 835 838 303 9i4 929 330 937 344
946 950 954 355 3%6 360 %%l 980 981 983 986 987 988 933 1003
1008 1010 1011 1015 1025 1026 1048 1054 1055 1062 1071 1088 1093 1095 1109
illl 1112 1113 1114 1117 ilel 1125 1126 1130 1133 1138 1139 1152 1168 1175
lise 1183 1185 1181 1843 1244 1845 1256 1259 1262 1281 1289 1291 1294 1297
1317 1329 1330 1331 1335 1339 1343 1346 1347 135¢ 1354 1365 1366 1367 1371
1372 137 1374 137 1386 1387 1388 1392 1394 133 1404 1§12 1421 1422 1433
1435 1442 1453 1457 1468 1469 1478 1489 1490 1431 1492 1493 1499 1508 ISle
1520 1534 1544 1S 1549 1576 1580 1589 15%6 1612 1633 1640 1654 1655 1656
1857 1658 1658 1665 1663 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
1317 1922 1951 1952 1379 1381 1992 c0e3 204 20285 2026 2060 2061 206S 208C
2135 2143 2144 214s elisl ¢158 2176 el?? 2178 el?9 2180 2202 2203 2204 220S
2206 2208 2209 g2l 22e9 2230 c2dl 2232 2250 2esl 2ess ga28e 2283 c284 2285
2286 2287 ccs8 2289 ces0 2291 2292 2238 2293 2303 2304 2305 2306 2307 230
2309 2310 edll e3l4
MOVB ig73 1274 1299 1303 1310 1528 1556 1560 1581 1595 175 1731 1747 1810 1884
1901 1955 1961 1985 9% 1% 2001 cCle 2062 2030 2038 2136 2137 2140 2141
. gigg 38 2148 2150 cles 2212 2253
RESET 744
L 1781 1787 21583 2185 e156 elSs? els9 2els g22l 22e3
ROR 1039 1081 1082 1083 1084 1660 1777 1791
RTI 718 1539 1923 1971 20e? 2067 28l 2233 2316
RTS 1355 1377 1397 1407 1415 1426 1446 1459 147C 1480 1501 1521 1529 1580 1568
1819 1643 1877 1697 1749 1794 1817 1831 el0? 2256
SEC 1387 1373 1398 2
SUB 1000 1016 1019 1037 1042 1064 1438 1513 1593 1784
S 1075 1298 1813 1829
TRF 2258 c2k? 2268 cees ee7l 2273 2274 2275 e27b
187 738 755 827 934 1021 1027 1034 1045 1072 1086 1107 1141 1149 1163 1138
ie4l 1254 1263 1265 1269 1303 1306 1336 1344 1345 1431 1475 1507 1526 1578
1583 1737 1815 1930 1388 1999 e0ae 206M 2072 2034 2leM 2227 2234 2296 &
TSTB 1246 1301 1442 1455 1464 1510 1547 1636 1742 .. 1882 1858 1353 1959 20S6 209
.RECII g7¢2 §73 2570 2574 2578 2580 es83 2585 . L
.gﬁgéz Eggg 203l clde U333 0% 710 g7l 2723 R TR N My 2™
BYTE = S S45 €80 S5l 559 Se0 Se8 569 S70 7l 160S 2028 2029 ais2 2183
2184 2185 g3el e3ke 2363 2364 2366 2368 2370 2373 2376 e3? 2383 2387 233!
23% 240! 240t 2412 e41S 2418 242l e4e4 2429 a3l 2436 2438 2443 2446 2451




MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYLl 27(732)

DINCB.PLL

2454

2526

DSABL 1SN0
LENARSL q39‘4
.ENO~ 2759
.ENDC 399
707

1431

18482

1771

2014

gesH

2290

LEQUIV 410
: 432
LEVEN 16807
IF 395
705

1428

1833

17885

1586

2244

2230

.iFF 408
1810

1807

188

1873

2297

IFY 1946
IFTF 1831
IIF _3%4
287

. IRP £34
LIST 354
2273

MRCRO £35S
MCALL 394
LNLIST 294
227

PRGE g3S

.REM

LREPT €30

SBTTL 4C&

2320

TITLE 394

WORD €30
Sg!

21-SEP-76

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2459
253l

1873

410

723
1443
1544
1793

ERRORS DETECTED: O
DEFAULT GLOBALS GENERRTEC:

qug

253

S02

833
25893

S32
863

467
2542

s7¢2
BS4
S35
2708

543
cl0e

g47l
2548

576

S46
341

2478

707
755

g32

S4?7
2237

2480

635

S48
2240

E

1322

549
2313

e PRGE 72

494

2267
2555

2039

853

2499

2268
2589

2llo

SS4

2504

2188

855

2509

702
1418
1526
1700

ee4e
2277

471

532
1411
1823
1688
197
21383
2276

1386
1483
1633
1545
easl

2258

857

2520

2278

S58
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MRINDEC-11-D2NCB-C GAMMA 11 EXERCISER ﬁﬂCfll 27(732) 21-SEP-76
DINCB.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

¥, DINCB. SEQ./SOL /CRF=DINCE. P11
RUN-TIME: 32 22 4 SECONDS
RUN-TIME RATIQ: 332/80=8.%
CORE USED: 1K (37 PAGES)

FOB

15:32 PAGE 73
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