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1.0 RBSTRACT

TH S IS A SELF LONTQINED PROGRANM DE IGNED TQ CCNVERT [DATR FRIM

GRMMA CAMERA VIA THE NC1! INTERFACE AND DISPLAY IT ON R V70l
OR Vov0l DISPLAY.  IT CRN Q§ g ? FOR__CAMERA/INTERFACE AND
JOYSTICK TUP OR ‘OR PRACTIC N IMAGE MAN PULR"OW 1T IS
MEANT RS A ECERCISER RATHER THAN A DIAGNOSTIC. TOTAL PROGRAM
cINTROL 1€ RCCOMPLISHED THRU THE CONSOLE KEYSCARRD.

LAY ]
L]
(& ]

REJCIREMENTS

2.1 EGQUIPMENT

POP-11 COMPUTER
10 TERMINAL (I.E., ASR33 TT%)
NC1l INTERFACE

SRMMA CAMERA (OR SUBSTITUTE)
VT3l OR VSVCl DISPLAY

N £ WU~
[ o

(1))
LAY

EQUIPMENT ‘DC_MENTATION - OPTIONAL

326 JOYSTIC

5. BRIL IF sewr;g FOR_JOYSTICK HOBE
3. NCLI-R CAHERA FRONT-END INSTRUCTION MANUAL
4. DRAWING SET NC11-R-0

PREL IMINARY PROGRAMS
1. MAINCEC-11-DZNCA SHOULC HAVE PREVIOUSLY BEEN RUN

A1)
)

2.4 STORAGE
THIS PROGRAM USES ALL OF LOWER 12K OF MEMORY.

LORDING PROCEDURE

NORMAL PROCEDURE FCR LORDING A BINARY PROGRAM INTJ MEMORY SHOULD
BE FOLLCWED.

(TV)
{ & ]
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4.0 STRRTING PROCEDURE

8.3

un
[y

8.2

DCRESS 200 AND STARTING WIL. INITIALICE THE SYSTEM AND
EYBCARD CCMMAND.

> D

OPERATOR KEYBORRD OPTICNS

TYPE "N"- COLLECT NEW DATR FROM CAMERA - C.EARS CORE MATRIX FIRST

TYPE (- COLLEZT DATA FROM CRMERA - STARTS NC1l, PREVICUS CI0RE
__ MATRIX DATA NQT CLEARED

TYPE "3"- S10P'NCIL DATA COLLECTION - ALSO TERMINATES FREE RLN

MODE

T7PE "Z"- ZOOM - SET NC1l TO GAIN |

TYPE "R™- REGULAR - SET NCIl TO GRIN 2 (DEFARLLT CONDJ

TYPE “v™- SELECT V70l DISPLARY

TYPE "U™- SELECT VSvOl DISPLAY (DEFAULT_COND U:ING IST 81T MaF:

YPE "M”- SELECT VSvOl DISPLAY AND USE 2ND BIT

T+PE "E™- ERASE THE SELECTED DISPLRY

TYPE “R"- DISPLAY ISOTOPE A (DEFAULT COND)

TYPE *B“- DISPLAY ISCTOPE B (B GAMMA)

TrPE “0"- DISPLAY DATAR - DISPLAY SELECTED I1SOTOPE

TYPE "L"- GET LOWER THRESHOLD FROM_ KEYSBOARC (DEFRULT=0) - RLL
MATRIX VALUES LESS THAN TYPED VALUE ARE NOT DISPLAYEC

T/PE *U%- GEV UPPER THRESHOLD FROM KEYBOARD (CEFRULT=I?7777) -
ALL MATRIX VALUES GRERTER THAN TYPED VALUE ARE NOT

TYPE “F"- FREE RUN MCDE - COLLECT AND  DISPLAY NEW CARTA
CONTINUOUSLY = TYPE "S" TO TERMINARTE THIS MOQE

TYPE “G”- INITIRLIZE EVERYTHING - START FRESH

TYPE *“J"- JOYSTICK CALIBRATION USING ARl - USE “CNTRL (" TC
TERMINATE MOOE

TYPE K™= JOYSTICK CALIBRATION USING NCII - USE “™CNTRL <o T¢
TERMINATE MCDE - USE “CNTRL G™ TO TURN OFF-ON BELL
(NQO CONVERT INDICATICON:

TYPE “T*- DISPLAY INTENSITY TEST PATTERN ON SELECTED DISPLAY -
THIS FERTURE IS FOR DISPLAY VERIFZRTION ONLY

TYPE “CNTRL 3 C* - ABORT WHATEVER -~ BACK TO KEYSOWRD JINITCR
TYPe “CNTRL 3 G* - TURN CFF.QON PRINTER BELL JPON R NJ JONVERT -
NCI1 JOYSTICK CAL ONLY

OPERARTOR SWITCH REGISTER OPTION(S
NONE
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6.0 RECOMMENDED OPERATOR ACTICN

6.1 CRMERA/RDC SETUP

1. PLACE RADIOACTIVE FLOOD SOURCE IN FRONT OF CAMERAR CETECTOR
OR_USE A WERK RADIOACTIVE SAMPLE ABOUT 3 FEET FROM A DEVECTC
WITH THE COLLIMATOR REMOVED.

COLLECT DATA (C) AND DISPLRY (D)

ADJUST THE X AND Y GRIN CONTROLS ON THE NADCi UNTIL A ROUND
CIRCLE® IS SEEN ANC CENTEREC WITHIN THE BOX ON SCREEN.

4. %ngsgiE THE CIRCLE® SIZE UNTIL THE EDGES JUST BEGIN TC TCUCH

S. COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMRGE. IF
THERE IS AN ARTIFRCT ON THE CENTER OF THE SCREEN THAT LOCKS
LIKE A RIGHT ANGLE BRACKET, THE COINCIDENCE DELAY CIRCUIT
SHOULD BE RDJUSTED.

B. IF _THE MATRIX COUNT EQUALS 65 536, THE 2 COUNT EQUALS O AND
THE DISPLAY IS BLANK, THEN YURN OFF THE 'TEST CLOCK' SWITCH
82”£3§58“°K OF THE INTERFACE AND THE SITUATION WIL. G8F

7. IF THE MATRIX AND 2 COUNTS EQURL 0 THEN NC DARTR KRS
COLLECTED, THEREFORE, NO DISPLAY.

# THIS MRY BE R HEXAGON FOR SOME MAKES CF OF CAMERA.
6.2 JOYSTICK SETUP

6.2.1 MH30B/ARLL
SELECT RR11 JOYSTICK CONFIGRRTION BY TYPING “J".

2. ADJUST THE X § Y PCTS ON THE W306 JOYSTICK S0 THAT THE DQT
(VT01) OR CROSS_HAIRS (vSVOl, PROVIDE UNIFORM RCCESS WITHIN
THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF
%ng aéQYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN

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

4. A "CNTRL C" WILL RETURN USER BRCK TQ THE KEYBORRC MONITCR.
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b.2.2 H306-NC1!
1. SELECT NCI1 JOYSTICK CONFIGURATION BY TYPING "K*.

2. REPERT STEP 2 IN 6.2.1. THE X 3 Y GRIN CONTROLS ON THE NADC!
RDC’S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEP=.

3. CHECK STEP 3 IN &.2.1.

Y. “"CNTRL C" WILL RETURN USER BRCK TO THE KE'YBOARD MONITOR.

# NOTE: IF THE INPUT TO THE ADC’S IS OUT OF RANGE THEN THE NC!1
NO CONVERT FLARG WILL SET. THIS FLAG SETTING IS INDICATED BY

géEEENG THE BELL ON THE PRINTER (R 'CNTRL G’ WILL TURN OFF/ON THE

~3
[ 4 ]

MISCEL LANEQUS

7.1 DEVICE BUS ACDRESS MODIFICATIONS
NC11 ngégg LCCATION “NCAROR™ IF BRSE BUS ADDRESS IS NOT

vSvOl MODIFY LOCATION "VTVADR™ IF BASE BUS RDDRESS (CHARACTER
GENERATOR) IS NOT 172600
MODIFY LOCATION “VTMRDR™ IF BASE BUS RDCRESS (BIT MAP)
IS NOT 172620

V101 MOCIFY LOCATION "VTRDR™ IF BASE BUS ADDRESS IS NOT
176756
ARL1 ngssg LOCATICN "ARADR™ IF BASE BUS AODRESS IS NOT

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

7.2 FREE RUN MODE (TYPE "F™)

MODIFICATION OF LOCATION "TIME™ WILL ALTER THE DRTA COLLECTION
Eégﬁr {NSEEQEDFREE RUN MODE. THE DEFAULT VALUE OF 10(8) PROVIDES
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ERROR REPORTING
1. INCORRECT KEYBORRD COMMANDS ARE RESPONDED WITH *?°

2. ANY SELECTED CEVICE (SEE SECTION 7.1) WHICH DOES NOT RESPOND
ION THE UNIBUS WILL BE INCICARTED.

EXECUTION TIME

THE EXECUTION TIME IS COMPLETELY DEPENDENT UPON THE USER FOR
WHATEVER CPTICN SE_ECTED.

PROGRAM DESCRIPTION

DATA COLLECTION & DISPLRY

THE USER _MAY COLLECT DATA FROM THE GAMMR CAMERA SYSTEM VIR THE
NC1l INTERFACE AND DISPLRY THIS DATA ON R VIOl STORRGE SCOPE OR
THE VSVOl (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE
KEYBORRD RS DEFINED IN SECTION S5.1. WHEN THE DATA COLLECTION
MODE IS SELECTED THE NC1! IS RECEIVING X 8 Y DATR FROM THE GRMMA
CAMERA (LOOKING R RADICACTIVE SOURCE). THIS_ INFORMATION IS
TRANSFORMED VIR THE ADDRESS MRKER LOGIC MWHICH FORMS A UNIQUE
ADORESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF
THE CAMERA. THE NC11 PREFORMS AN NPR INCREMENT TO MEMORY TO THIS
UNIQUE ADDRESS. THE PROGRAM SELECTS THE RDDRESS MATRIX &4XBYX15
(RESOLUTIQON 2) OFFSET TO ADDRESS 2C003(8) FOR THE °R* ISQTOPE

AND FOR THE 'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE
ATTACHMENT) INFORMATICN VIR B GAMMA LOGIC IS STORED STARTING AT
ADDReSS 40000 (B). THE INTENSITY OF EACH CELL (MEMORY LQCATION)
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE LUPPER AND LUWER
THRESHOLDS AND_ SCALED TO AN_INTENSITY LEVEL (32 FOR VIOl AND_1&
FOR VSVOl). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPERRS BRIGHTEST ON ThE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING
FARAMETERS RARE DISPLAYED:

LOKER THRESHOLD- 8%§PLXe%BES GREATER THAN THIS VALUE RRE
UPPER THRESHOLD- ALL VALUES RBOVE THIS VALUE ARE OMITTED

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

MRTRIX COUNT- TOTAL COUNT OF THE CONTENTS OF ERCH CELL IN
THE B4XEH MATRIX

Z200M- ODISPLAYED IF GAIN WAS SELECTED

8-GAMMA- DISPLAYED IF 'B’ ISOTOPE SELECTEC
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8.2 JOYSTICK MODES

8.2.1 H306-AR!I

SELECTING THIS MODE WILL PROVIDE THE USER WI™M A CHECK OF THE

ABILITY OF THE H30& WHEN CONNECTED TO THE ARL1 TO DISPLAY A X AND

Y INDICATICN ON THE SELECTED DISPLAY. THIS IND cnr ON  SHOULD

AGREE WITH THE PROCEDURE DEFINED IN SECTION &.2.1. THE ARIl A/D

CHANNELS HAVE THE FOLLOWINS RELATIONSHIP: ﬁqnn o Y DATA, CHAN

éoﬁrx)onrn AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (O=DEPRESSED
Ve ).

8.2.2 H306/NCI1!

SELECTING THE NCI1 CONFIGURATION TRAKES ADVANTAGE OF THE JOYSTICK
MODE PROVIDED BY THE NCl11. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC1l PERFORMS LIKE A A/D WITH THE X § Y CONVERTED VALUES
AVAILABLE IN X-Y HOLDING REGISTER. THE X AND Y DATA IS APPLIED
TO THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS
DEFINED IN SECTION 6.2.2.

NOTE: HHEN USING THE vTOl DISPLAY THE WRITE - THRU MODE IS
USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE VSVQl
USES THE X & Y CROSS HAIRS RS THE DISPLAY INDICATCR.

3.0 LISTING

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

:#D1GITAL EQUIPMENT CORP.

*MRYNQRD MASS. 01754

*PROGRQH BY R.MOORE

iTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMARC
iFQ KAGE (MAINDEC-11-DZQRC-CO),MAR 21, 1976.

000001 t N=1

160000 $SWR=160000 -HALT ON ERROR, LOOP ON TEST, INMIBIT ERROR TYPOUT
“2BTTL  BASIC DEFINITIONS
-%xINITIAL ADDRESS OF THE STACK POINTER ¥¥% 1100 ¥

001100 STACK=

1100
.EQUIV EMT,.ERROR :BRSIC DEFINITION OF ERROR CALL
.EQUIV I0T,SCOPE ..BRSIL DEFINITION OF SCOPE CALL




MRINCEC-11-DINCB-¢

DINCB.PLL

BRSIC CEFINITIONS

OO0

123~ =000
~OOOO
(I repep
T OuUur-

Ui~y OO

P s s p—a (3N & ]
~3= 19~
QoL

\J~

= I |

000007

000900
000043
goo1ce
000140
00C=200
000240
000300
C00340

100000
040000
020000
010000
004000
£02000
201009
000400
000208

goeoce2
0o0oco1

GRMMA 11 EXERCISER MRCYLL 271732)

é#TISCEL%HNEODS DEFINITI

- .1
kF= 12
CR= 1S
CRLF= 200
PS= 177776
LEQUIV PSS PSW
STKLMT= 17277Y

21-SeP-7

JO1

& 15:32 PAGE 9

ONS

; +CODE FOR HORIZONTAL THB

:sCODE FOR LINE FEED

: ;CODE FOR CARRIAGE RETURN

: ;CODE FOR CARRIAGE RETURN-LINE FEED
s s PROCESSOR STATUS WORD

;3 STACK LIMIT REGISTER .

: 1PROGRAM INTERRUPT REQUEST RE3ISTER
; s HARDWARE SWITCH REGISTER

: s HARDWARE DISPLAY REGISTER

; ;GENERAL REGISTER

PIRG= 177772

DSWR= 177570

0DISP= 177570

ﬁagsnsnngopunposs REGISTER DEFINITIONS
Riz %1

: s GENERAL REGISTER

Re= %e : ; GENERAL REGISTER
R3= %3 :: GENERAL REGISTER
R4= "4 - : GENERAL REGISTER
RS= %5 : \GENERAL REGISTER
RE= 3 : s GENERAL REGISTER
R7= w7 + +GENERAL REGISTER
.EQUIV RG,SP : :STACK POINTER
.EQUIV R7.PC : PROGRAM COUNTER
- ¥PRIORITY LEVEL DEFINITIONS

FRO= O s PRIORITY LEVEL O
PRI= 40 : :PRIORITY LEVEL 1
PR2= 100 s +PRIORITY LEVEL 2
PR3= 180 : 'PRIORITY LEVEL 3
PRY= 200 : tPRIORITY LEVEL 4
PRS= 240 : :PRIORITY LEVEL S
PRE= 300 : PRIORITY LEVEL b
PR7= 340 : :PRICRITY LEVEL 7
. ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SWiS=" 100000

SWl4= 40000

SWi3= 20000

SWi2= 10000

SWll= 4000

SWiD= 2000

SW0S= 1000

SW0B= 400

SW07= 200

SWie= 100

SW0S= 40

Skid4= 20

SWo3= 10

SHO2= 4

SWol= ¢

SWo0= |

EGUIV  SW09, SK9

JEGUIV SWD8’SWe

EQUIY SWO7.SW?

EQUIV  SWC6, SWE

EQUIV SWOS, SuS




DINCR O]

469
470

42
375
474
475
478
47
48
47§
480
45]
42
483
434
4S5
48E
487
489
483
439
4a;
492
433
434
445
436
437
498

Si0

Lnuundii o gcnonaiuionun
£ WM+ OO0 NN LW~

TUIOTUIUNY =8 = 0-2 44 b=t bt =5 =2 Pe

R ——

10C000
040060
620300
010000

0000G!

000004
000310
000014
000014
900014
000020
00004
000030
000034
020060
000064
000240

000020
0020100
020000

KO1
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BRSIC DEFINITICNS

EQUIV  SWOY, SWY
.EQUIV  5W03.5W3

EQUIV  SW02,SuW2

CEQUIV sw05.5u1

"EQUIV  SWOJ, SWd

. xDATA BIT DEFINITIONS (BITOQ TO BITIS)

BIT1S= 100000

BIT14= 40000

BIT13= 20000

BITi2= 10000

BITil= 4000

BITi0= 2000

BITO3= 1000

BITO8= 40O

BITO7= 200

BITO6= 100

BIT0S= 4O

BITO4= 20

BIT03= IO

BIT0e= &

BITOl= 2
BITO0= |

.EQUIV BIT09,BITY

.EQUIV BITO8.BIT8

.EQUIv BIT07.BIT?

.EQUIV BITO6.BITH

.EQUIV BITGS,BITS

EQUIV BITO4,BITH

EQUIV BIT03,8IT3

EQUIV BIT02,BIT2

EQUIV BITOL,BITL

EQUIV BITOO,BITO

. ¥BASIC “CPU" TRAP VECTOR ADDRESSES
ERRVEC= Y ;1 TIME OUT AND QTHER ERRCRS
RESVEC= 10 : 'RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 ;3T BIT

TRTVEC= 14 : : TRACE TRAP
BPTVEG= 14 : 'BREAKPOINT TRAP (BPT)

10TVEC= 20 : 'INPUT/QUTPUT TRAP (IOT) #¥SCOPEx¥
PURVEC= 24 : :POWER FAIL
EMTVEC= 30 : 'EMULATOR TRAP (EMT) %#ERROR¥»
TRAPVEC=34 : L"TRAP" TRAP

TKVEC= 60 + 1 TTY KEYBOARD VECTOR

TPVEC= B4 :1TTY PRINTER VECTOR

PIRGVEC=240 ; ; PROGRAM INTERRUPT REQUEST VECTOR

; SOME COMMON PROGRAM VALUES AND EQUARTES

CLZ=20 :CLEARS Z REG AT REG IM
CLALL=100 :CLEARS NCII1 AT REG 1M
MATRIX=20000 ; STRRTING ADRS OF MATRIX DATA

.SBTTL TRAP CATCHER




MRINDEC-11-DINCB=C
DENCB.PLL

020000

Co0174
QC0200
00CCC0

820Ls?

GRMMA 1] EXERCISER MACY!l 27(732)

TRRP CRTCHER

;*Locnrxonlg
DISPREG: ~.WORD 2

D
.3BTTL STRRTING ADDRESS(ES)
J JUSTART ;. JUMP TO STARTING ADCRESS CF PROGRAM

LOl

21-SEP-76 15:32 PARGE 1l

.=0
+#QLL UNUSED LOCRTICONS FROM 4 - 776 CONTRIN R .42, HAL™"
+#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
CONTAINS 0 TC CRTCH IMPROPERLY LORDED YECTCRS

; :SOFTWARE DISPLAY REGISTER
; ; SOFTWARE SWITCH REGISTER




DINCB.PLL

S42 00:100

S46 001104

YN Nt b b b= (D)

001100
000200
0ac

0G0
J00000
00C000
0300C3
000000

0G0

001
000000
000000
000000
000000
0000CT
000002
0002C0

MRINDEC-11-DINCB-C GRMMA 11 EXERCISER MRCYLl 27(732)
COMMIN TRGS

21-SEP-76

.SBTTL CUMMON TRGS

15:32 PAGE 12

DI REEEEERREEEEEEEESRIREREREEREERERREHRRRERFCEERRERRIRESERRSELERER
s4THIS TRBLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS

: #USED IN THE PROGRAM.

.=1100
SCMTAG:
$PASS: . WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
SICNT: .WORD
$LPADR: .WORD
SLPERR: .WORD
SERTTL: .WORD
SITEMB: .BYTE
$ERMAX: .BYTE
$SERRPC: .WOID
$GDADR: .WCRD
$8DACR: .WJRD
$GDDAT: .1 %RD
$BDDAT: .WORD
.WORD
.WORD
$AUTOB: .BYTE
SINTAG: .BYTE
.WORD
SWR: .WORD
CISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$7TPB: 177566
$NULL: .BYTE
SFILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
$QUES: .ASCII
$CRLF: .ASCII
SLF: .ASCIZ

OO0O0O0O0O00O0OO— (00000000

Q0
o
"
w0
e

12

’?/
(15>
<le»

O—no

;s STRRT OF
: s CONTRINS
s ; CONTRINS
: s CONTRINS
: s CONTAINS
: s CONTAINS
; ; CONTAINS
; s CONTRINS
: s CONTAINS
+ s CONTAINS
s sCONTRINS
: sCONTAINS
: sCONTAINS
: s CONTRINS
s s CONTRINS

COMMON TRGS

PRSS _COUNT

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRCRS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERRCR INSTRUCTIGHN
ADDRESS OF 'GOOC' DATA
RDDRESS OF 'BAD" DATA
*GO0D’ DATA

"BRD’ DATA

; ; RESERVED--NOT TC BE USED

; ;AUTOMATIC MODE INDICATOR
; ; INTERRUPT MODE INDICATOR

: ;RDDRESS OF SWITCH REGISTER

; ADDRESS QOF DISPLAY REGISTER

+3TTY KBD STATUS

s TTY KBD BUFFER

+:TIY PRINTER STATUS REG. ADDRESS

::TTY _PRINTER BUFFER REG. ADDRESS

; ;CONTAINS NULL CHARACTER FOR FILLS

; ;CONTAINS # OF FILLER CHARRCTERS REQUIRED
+ s INSERT FILL CHRRS. AFTER R "LINE FEED"
;3" TERMINAL AVAILABLE" FLAG (BIT<Q7>=0=YES)
; s QUEZSTION MARK

; s CARRIAGE RETLRN

;s LINE FEED

H ;**i*************i*****************4*******************-}**{-**-‘**




MAINDES-11-DONCB-C  SAMMA 11 EXERCISER MACYLl 27.732) 21-SEP-T6 15:32 PAGE 12
DINCB.PII ERROR P2INTER TRBLE
§Z§ .SBTTL ERROR POINTER TABLE
~g %THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
§°9 *THE INFORMATION IS OBTAINED 8Y USING THE INDEX NUMBER FOUND IN
N 22 OCATION SITEME. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.
€37 *NOTEI IF $ITEMB IS O THE ONLY PERTINENT DATA IS ($ERRPC).
ggg : sNOTE2: ERCH ITEM IN THE TRBLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
£3< ¥ EM . :POINTS 7O THE ERROR MESSAGE
€3¢ . OH }1POINTS 0 THE DATA HEADER
33 : ¥ OT :POINTS TO THE DATA
£g= L OF :IPOINTS TO THE DATA FORMAT
£35 ook $ERRTB:
i3] : THIS PROGRAM DOES NOT USE THE ABOVE ERROR TRBLE

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

Y s NCADR: 164000

;VSVO1 BUS ADRS ASSIGNMENTS (CHAR GEN: - MODS ARE TO BE MADE HERE
- e vTVADR: 172600

;YSVO1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE
"Bzl VTMADR: 172620

; VTOL1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
TeTsE VIRDR: 176756

;AR11 BUS ADRE ASSIGNMENTS - MODS ARE TO BE MADE HERE
s, i ARADR: 170400




o
o -

R e
tufue -

'U"("""
L1
e <0 DPUD MY

Warko2t1 000l

Liad i add ACL AL T AL BT
FRLEGH

&
-8

33008
P2p apap spe

:l‘ﬂ‘
'

4

st

wrra
44
e

-

sJ(J()(’)( e ]
2CMMI I )
Popop spep - papa
zll'u’\”u‘l;:u.-‘
.' [ ) J'
P 2h ol

€2 )
3O

P ope
vty

“m’"l;l.m
StEH s
b apabape

ab

308
$ op ape

(A 14T

4.
tr ..

LX) 24-
=06= -

- 4-’.

- ;ip.m&:.u.slﬁ:

e
L)

Lead ol ol
O

I R
ALY

:NCI1 REGISTER RDCRESS PCINTERS

C3SR:  16400C . COMMAND STATUS
ﬁg”’c- dbaa5g OEERET
NEE§Z:' 15408 “? % Eouur
s, 10 0 2 oo
NCSFUN: 154014 ' SPECIAL FUNCTIONS
:VSVOL RESISTER ADDRESS mxnms (CHARACTER SEMERATOR)
VIVCRS: 1728 STaTUS
VIVEWP: 1?7 c mgs HAIR POS
VIVECS: .78
:VSV01 REGISTER ACDRESS POINTERS (BIT "8,
vIVCSR: .7 :L /STRATUS
VivMRP: 1 s NP
VIVENG: 1-sese ‘:fgﬁ Yre
y Ada ' H
Vhant: joebsk s e Lox
:vT0l REGISTER ACCRESS PIINTERS
VTCSR: 1787 : SOMANG /STATLS
VIXERS: 17676 X DA
VOYERE: 1767 Y bRC
:AR1. REGISTER ADDRESS POINTERS
ARCSR:  17O4CT - SOMMAND /STATUS $ SHANNEL
ASEJF:  1~P483 '3.C BUFFER

BO2 I
2732 Ei-SEP-T 15:32 PRGE 1M
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21-5EP-T 15:32 PAGE IS

:COHHCN PROSRAM TRAGS AND STORAGE LOCATIONS

OO0 WOOMrOIVOO0O0
£ O
[ )
(& ]

L OO0 03000 0O

RTRIY

w

0300

OO~ O IO 0

<COMMON UTILITY LOC

POPHON UTILITY L

connon UTILITY L

: 0=vSv0l DISPLRY -x Y101 CISP_AY

:TOTAL 8 OF INTENSITY .EVEL:. 18 OR 32
sINITIAL INTENSITY SHADE .
:V6VDl SET UP - FULL S° REEN_ ¥ONC{SLK 4W., EMA CISPLAY
:CURRENT CORE ADRS OF CELL &SNG DISPLAYESD

:CURRENT RDRS OF BIT MARP LD

:CJRRENT PIXEL BYTE COUNT

:4 PINELS ASSEMBLED HERE BEFOFE 8IT AP LD

:COUNTS B4 DISPLAYED POSITIONS EACH RW (/T3

:COUNTS B4 ROWS FCR Y701 DISPLAY

:X PCS FOR VIOl DISPLAY

LY POS FOR VIOL DISPLAY i
s CONTAINS ASCIT CHAR THAT NEECS SONVERSICN FOR VT3l 5ISP
: CONTRING KEYBORRD CHAR TFED
:0UTPUT CHAR TO PRINTER
1LOW THRESHOLD VALUE APPLIED T) MATRIX CELLS

:HIGH TMRESHOLD VALUE APPLIED ~0 MATRIX CELLS
sgggoenaxxac§§ convsnrs WHEN JISPLAYING

;TOTAL s b °RELLA™IN MATRIX (ISTOPE a0 8

:COUNTS TOTAL 8 OF CELLS IN MATRIX (ISCTOPE A OR 8.
:CONTAINS CURRENT X DAC PISITION (vIOD)
.Vonrnzns CURRENT ¥ BAG PRSITIN (VIBD)

CNTRINS CHAR SIZE OFFSET (VTIL)

PX5NTRING LARGEST CELL OF MATRIX WITHIN THRESHCLDS
:CCUNTS B4 CELLS EACH ROW OF CIRE MATRIX

:CINTRINS STRRTING AORS OF MATRIX OF ss.sc’so 1S0TORE
‘NON-ZERQ SRYS COLLECT NEW DATA 8 DISPLAY IN FREE QN M2
:4IGH ORDER COUNT DELAY FOR COLECTING DATA-FREE RUN ™SO
:0=NC11 JOYSTICK SOURCE,=-1=RRII JoYSTIok sou.cs
:CONTAINS CURRENT ARLI CHaN 8 INIPCLAR BIT
A1 S s* 8IT MAP, -1 SAYS ZNO 29I MRP.
AYS RING BELL o8 N2 SONVERT, -! SAYS

‘0VCC

7 O Y
- ubN

e gy -t g
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MRIN PROGRAM

e
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bedohobe
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[ /Y5

C0s037

8C1i00
22114

—{)

4.0

1d362

333( 3

-
-
-
-
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Q134le
013453

01164
001176

00002
CClL214

001806
1772372
C13813
000006
0CSS06

0e0C00
00132C

Q00034
030C36
gaC324
00002%

Q00C04
gC1ig
0Cl1142
177458

OO0
bobe
PPN
e

CCoO04

000Co4

177340

DO2

aqtMa 11 ENERCILER MACYIL 27.732) 21-SEP-TB  15:32 PRGE 18

.S3TTL  MAIN PROGRAM
START:
.SBTTL %N TIRLIZE THE COMMON_TAGS
: :CLEARR COMMON TAGS (SCMTRG) ARER
MOV #s3cMTAG,RE +:FIRST LOCATION TQ BE CLERRED
¢LR (R4 : :CLERR MEMORY LOCARTION

¢MP 8SWR,RE ;;DCNE”
-b ;:LCOP BACK IF NO

BNE )
MOV 8STACK, SP ::SETUP THE STACK PQINTER
s INITIALIZE R FEW VECYORS

MOV $STRAP, 38 TRAPVEC ::TRAP VECTOR FOR TRAP CALLS

MOV 8340, JBTRAPVEC+2; [EVEL 7

MOV #$PLRDN, 38FWAVEC ; ; POMER FRILURE VECTOR

MOV 8340, Q9PURVEC+2 ;:(EVEL 7
::SIZE FOR A HARCWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
::EQUAL TO R "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.

MOV IBERRVEC,-({SP) ::SAVE ERROR VECTOR

MOV 8648 JsERRVEC  ::SET UP ERROR VECTOR

MOV 8DSWA, SWR 13SETUP FOR A HARDWARE SWICH REGISTER
MOV 80DISB,DISPLAY ::AND A HARDWARE DISPLAY REGISTER
CMP #-1,SKR : s TRY TO REFERENCE HARDWARE SWR
BNE 568 ::BRANCH IF NO TIMEOUT TRAP QCCURREC
::AND THE MAROWARE SWR IS NOT = -1
B8R 35 : :BRANCH IF NO TIMEOLT
E4S: E$¥ 8&58, (SP) ::SET UP FOR TRRP RETURN
B5§: MOV 85SWREG, SLR :;POINT TO SOFTWARE SWR
MOV 8D1SPREG, CISPLAY
B6S: MOV (SP)+,sERAVEC : :RESTORE ERROR VECTOR
TYPE MSG1 :GO IDENTIFY PROGRAM
JSR PC,SELCTA :CEFAULT TQ VSVO]l DISPLAY IF THERE
8s 38 ;BR IF DISPLAY VG0l IS THERE
ISR PC,SELCTB :IF NOT GO LOOK FOR VTQ1 DISPLAY
BCC 3s :BR IF AT LERST THERE IS R VTOl CISPLAY
TYPE  ,MSG3 :30 TYPE 'BUS TIMEOUT ER - vsvQ1 CISPLA
TYPE . MSGY ;G0 TYPE *BUS TIMEQUT ER - vTOI SISPLAY
HALT N0 DISPLAY SEEN AT ASSISNEC 3US ADRS'S
38: MOV NCADR, RO :GET NC1I BASE ADRS
MOV sNCCSR, Rl :GET POINTER ADRS
NCSET: MOV RO, (R1}+ :SET UP NCIl REG RDCRS PTRS
ADD 82 RO :BUMP REG ADRS
CMP sVIVCRG,RL sALL SET UP?
8NE N.SET :BR IF NOT
MOV 818 ERRVEC :SET UP TIMEOUT ADRS
15T aNCLSR :WILL TRAP TO LOC 4 IF NOT THERE
BR STARTL +BR IF THERE
18: CHP (SP)+, (5P)+ :FIX STACK SINCE NO RTI
TYPE  ,MSGS

:G0 TYPE *BUS TIMEQUT ER - NCl1°
S

HAL T :NC11 NOT SEEN AT RSSIGNED BUS ADRS
STARTL: MGY _ sERRVEZ+2, J8ERRVEC :RESTORE ERR *RRP LIC TO PT 1) 6
RESET :CLR_WORCLD
JSR PC,NCSTPL :60_STOP NC11 8 CLR CORE MATRIX
MOV SMATRIX, INCOFF :SET OFFSET (RDRS 20CC0°
CLR SAIN :REGULAR GRIN
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NITIALIZE THE COMION TARGS

220000
221348

K134

001314
000&80
QRR5E

913=43

73d)

21-SEP-TE

EQ2

MUV SMARTRIX, TRBLEX

aKBINT TRVE:

TPVE&*E
T 38TKkS

LR TH ;a

MOV 8177077, THH]
MOV

MOV 834

MOV 8l0
TYPE JMSG

——— . ——

15:32 PRGE 17

; ISCTOPE A

:CLERR LOWER THRESHCLD
;CEILING THRESHCLD

SET KEYBOARD INTR RETURN RORS
§E7 P NEH PRISRTY ON INTR

,00 RSK rOR KEYBORRC COMMARMO (S
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~SS
~36

001’12

0017”2
001774

002000
002032

0020z2

INITIRLIC

00S037
012705
00S037
205037
C13700
001775
005037
0200z7
103445
04270C
020027
103040
006300
005760
01434
000170

002104
002116

oo

(o o | ay)
(om]om]gh)
Pt p—t Pp—a

34
13
30
17777¢
001336

001306
000.31

177740
000033
001776
0C1778

THE COMMON TRGS

:THIS IS W LIST OF KEYBORRD COMMANDS FOR THE NCI1/DISPLAY/JOYSTICK

DISPLAY DATA
ERASE THE SCOPE

GET LOWER THRESHOLD FROM KEYBOARD 8 DISPLAY DATA
ET UPPER_THRESHOLD FRQM KEYBOARD & DISPLA: [ATA
SOLLECT NEW DATA FROM CAMERA (CLEAR CCRE MATRIX
COLLECT DATA FROM CAMERA

STOP_COLLECTION

INITIACIZE EVERYTHING

200M - SET GAIN T0 L

REGULAR - SET GAIN 70 2

DISPLAY ISOTCFE A

DiSPLAY ISJTOPE B

SELECT ViCl DISPLAY

SELECT VSVD1 DISPLAY (DEFAULT USING_IST BIT MAP)
SELECT V5vOl DISPLAY AND USE 2ND BIT MAP

FREE RUN MODE - CCLLECT & DISPLAY NEW DATA CONTINUALLY
JOYSTICK CALIBRATION USING ARII

JOYSTICK CALIBRATION USING NC11 X

DISPLAY INTENSITY TEST IMAGE ON SELECTED DISPLAY
{CNTRL C ABORT WHATEVER - BACK TJ KEYBOARD MONITOR

ICNTRL G TURN ON/OFF BELL (NO CONVERT INDICATIIN) - IN NC1I
: JOYSTICK CALIBRATION OMLY

: THIS CODE WILL DISPATCH PROSRAM TO THE PROPER
ROUTINE VIR THE DISPATCH TABLE °RTABLE’

-47:‘—0"13!: ‘:GJDIJNDUI()Z& l;l".';c.)

LISEN: CLR FREERN - KNOCK ooun rnee RUN MODE If SET
MOV usrncx SP RESET STACK
CLR KBUFF : INSURE NO szsonao GRRBAGE
- CLR PSW :ALLOW KEYBOARD INTR
LISN: MOV KBUFF .RO LOOK FOR CHAR
BEQ LISN T FOR ONE
oL KBUFF :
EMp RC, %101 :MAS IT A CHAR?
BCS 800B00 :NOT A GOOD CHAR
BIC 31???40 RC 'ELIMINATE LOWER CASE
CMP %33 IS IT AN ALPHA CHAR?
BCC aobaoo :BR IF NOT
ASL RO ‘MAKE UP WORD OFFSET
157 RTABLE-2(RD) +1S IT A LEGAL COMMAND"
BEQ B00BOO0 ‘BR IF NOT

JHP SRTABLE-2(R0} GO DO IV
:KEYBCARD DISPATCH TRBLE

RTABLE: RCUTA ;7R; DISPLAY 1SOTOPE A
ROUTE :*B* DISPLAY ISUTOPE 8
ROUTC ;*C’ COLLECT DATA
ROUTD :*D* DISPLAY DATA
ROUTE :"E* ERASE SCOPE i A
ROUTF :*F’ FREE_RUN_MODE(COLLECT NEW DATA $ DISPLAY CONTINOUSL
ROUTG :*G’ INITIALIZE EVERYTHING
0 :*H* B00B00
0 :*I* BOOBOO
ROUTJ :*J* GG TO ARIL JOVSTICK CALIBRATION




b
4

M3
DINCE.P

NCEC-11-DENCEB-C _GRMMA 11
INITIRLIZE TH

N DUD WO WD) WDLDD LD
MHUGropopopap.spepspa
O =~ ITUN £ WMy -

1l

€0

COz2282

002064
002372
0Cz07%
002102

002104
Jo211e
202116
gozled
002130
002134
002140
002144
C02150
0Cc 154

0022?6

3c2302
902312
£02342
o202
230508
800000
£02420
002436
032454
003470
302520
002540
005000
600n00

52576

012737
004737
004237
000713

012737
000137

030077
006174
006154

£20000
002616
C4000C
602616
005440
001732
002616
005536
001732
177777
005506
005540

001344

000040
000123

000033
176742
001712

002616
005536
001616
005356

004146
013577
001732

EXER
E <

CISER
CMMCN

001310

001340
coi3se

001342

801308
001308

176746

MACYLl 27.732)

TAGS

" RUUTK
ROUTL
RIUTH
ROUTN
0
0
3
RIUIR
RIUTS
ROUTT
RQUTU
ROUTY
SOUTN

0
ROUTZ

;REPORTS ILLEGAL

BCOBOO: MOV
JSR

I5R
BR

MOV
JMP
MOV
JMP
JSR
JMP
JHP
JSR
JMP
MOV
JSR

ROUTRA:
ROUTB:
ROUTC:

ROUTD:
ROUTE:

ROUTF:

18: DEC

cs: DEC

ROUTG:
ROUTJ:

GO2

cl-SEP-78

15:32 PAGE 19

GC_TC NC11 JOYSTICK CALIBRATION

GET LOWER THRESHOLD FROM KEYBOARD

SELECT YSvOl DISPLAY AND USE END BIT MAP
GET NEW DATR FROM CAMERA

: 'R’ REGULRAR GRIN

; STOP COLLECTION

;) T' DISPLAY INTENSITY TEST IMAGE ON SELECTED CISPLAY
:'Ut GET UPPER THRESHOLD FROM KEYBCARD

; SELECT vTOl DISPLAY

H SELECT VSVOl DISPLAY(DEFAULT COND USING |
;7X* BOOBOO

; 'Y’ BOOBOO

; Z0OM - SET GAIN TO 1

ST BIT MAP

KEYBORRD CHRRACTERS

277, TTYOUT
PC. tvPo

PC TYPCR
LISN

sMATRIX, TRBLEX
CHANGE

:G
$MATRIX+20000, TnéLEx
CHANGE 6 DO

PC,NCSTRT
LISN

$-1, FREERN
PC,NCSTPI
PC NCSTRT
RQ’

TIME,R!
RO

1%
88175, KBUFF
gé23 . KBUFF

#3, INCCSR
INLCSR

L ISEN

Rl

18

CHANGE

P2 ERASE
STAFT:
Pg SLLCTC

VJ,
,11SG7
L1SN

JSET_UP_*7°
(TYPE IT

:00 A °

;GO LOOK FOR GOOD CHAR

;WILL DISPLAY ISCTOPE A
0 DO IT

I}NILL DISPLAY ISOTOPE B
G START NCl11

:COLLECT DATA UNTIL KEYBROC COMMAND

;GO DISPLARY DATA

:GO ERASE SCOPE

;GO WAIT ON NEXT COMMAND

sSELECT FREE RUN MODE

;GO STOP NCI1 8 CLR CORE MATRIX AREA

:G0 START NC1l

:SET UP TIHER

gga UP GRCSS TIMER VALUE

NQIT FOR ZERQ

sLOOK FOR POSSIBLE STOP KEY - RID LOWER ZASE
gTO? BESN STRUCK?

sSTOP NC1L

:ZERQ NC CSR

G0 AWAIT NEXT COMMAND
;00 L00§ RGAIN?

:BR IF SO

sNOW_GO DISPLAY DATA JUST COLLELTED
:GO_ERASE SELECTED DISPL

s INITIRLIZE AND START FRESH

+GO SELECT ARI1 FOR JOYSTICK CAL
Eg IS ?US ER FROM ARI!

;GO TYPE *BUS TIMEQUT ER - AR!!"
;GO BACK TO KEYBOARC LISEN




e b Pt poa po pa

OO DO WO
NI

002570
002574
002576
032604
002612

INITIRLIZE THE COMMON TRGS

905937

000773
012737
053777
CO0137

0l34l2

005506
001316

001732
00S4EH
COS7S6
002616
000340
01333l

001314
177776
002616
005ebe

001722
013453

001352
goslle

00l22e
000400
001732
013412

000040
0012320
acL73e

00135e
177760
1765862

176544
17653¢

177776

0000e0

001320
1763e4

RCUTK::
177776 ROUTL:

ROUTM:

1%:
23:

ROUTN:

ROUTR:

RCUTS:

ROUTT:

RIUTU:

ROUTV:

1%:
cs:

ROUTW:

1%:
c%:

ROUTZ:

MRINCEC-11-DINCB-C_ GRMMAR 11 EXERCISER HMACY1l 27(732)
SINCB.PLL

HO2

21-SEP-76 15:32 PAGE 20

CLR ITYPE : JTYPE=0 SAYS NC11 FOR JOYSTICK CAL
INP TI0Y :60 T0 IT

MOV #PR? PSW :DON’T WANT ANY INTR’S NOW

TYPE  ,MSG2 :ASK FOR OCTAL DATA

RDOCT G0 GET IT

MOV (SP)+, THLO :SAVE 17

SLR PSW ENABLE INTR’S

IMP CHANGE :GO DISPLAY

MOV $-1 MSELCT :SELECT 2ND BIT MAP

ISR PC,.8ELCTA :G0 SELECT vSvOl

BCS 2§ 'BR IF BUS TIMEQUT ER FROM vSvOl
MOV VIVCSR, RO :GET 2ND BIT MAP ACRS

8IC $81T8,-201R0Y  :TURN OFF 1ST BIT MAP

THP LISN :GO AWAIT NEXT COMMAND

TYPE MEG3 :GO TYPE ’BUS TIMEOUT ER - VSVO! DISPLAY’
BR ls :GO BACK TO KEYBOARD LISEN

TSR NCSTP! :GO STOP NC1i & CLR CORE MATRIX

MOV coﬁsnv,auccsn :RESTART WITH PREVIOUS CSR CONTENTS
IMP LISN :COLLECT DATA & AWAIT NEXT KEYBRD COMMAND
CLR GARIN ‘WANT REGULAR GAIN

BIC 40, INCCSR INSURE REGULAR GAIN

IMP LISN LOOK FOR NEXT COMMAND

81C ua INCCSR srop NC

CLR aNLCSR :ZERO NC CSR

IMP LISN :L0Ok FOR NEXT COMMAND

JSR PC NCSTP :GO STOP THE NCI! IF RUNNING

ISR PC’LDIMGE :G0 SET UP TEST CCRE IMAGE

JMP CHANGE :GO DISPLAY IT

MOV $PR7  PSW :DON'T WANT ANY INTR'S

TYPE  ,MSG2 *ASK FOR OCTAL DATA

ROOCT :60 GET IT

MOV (SP)+, THHI :SAVE IT

CLR PSW :ENABLE INTR’S

IMP CHANGE :GO DISPLAY

ISR PC,SELCTS :G0 SELECT vT0l

BCS 2% :BR IF TIMEQUT ER FROM VTO!

IMP LISN *G0 AWAIT NEXT COMMAND

TYPE MSGH4 :G0 TYPE 'BUS TIMEOUT ER - VTO! DISPLAY"
BR is :G0 BACK TO KEYBOARD LISEN

CLR MSELCT *SELECT 1ST BIT MAP

JSR PC,SELCTA :30 SELECT vSvOl(DEFAULT SOND)

BCS 2§’ :BR IF TIMOUT ER FROM VSVOl

MOV YTVCSR, RO :GET 1ST BIT MAP ADRS

BIC #8178, 20(RQ) :TURN OFF 2ND BIT MAP

IMP LISN G0 AWAIT NEXT COMMAND

TYPE MSG3 :GO TYPE ’BUS TIMEOUT ER - VSVQ! DISPLAY"
BR is :GO BACK TO KEYBOARD LISEN

MOY 840, GAIN 'ENABLE GAIN I

BIS ﬂnxﬂ INCCSR :SET IT AT NC CSR

IMP GO AWAIT NEXT COMMAND




MRINCEC-11-DINCB-C
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002616

002622

002626
002632
002634
002640
CO2644
002650

£03002
003006

003012

003034
003040
003042
003046

DDBD‘B

oqMMA 11 ENXERCISER MACY!l 27.732)
INITIALIZE THE COMMON TRGS

102

21-SEP-76 15:32 PAGE 21

;G0 CLERR SCREEN OF SELECTED DISPLAY

PC,ERRSE

;GO ERASE SCOPE

:STOP NC11 AND GET SET 7O DISPLAY

PC,NCSTP

;GO STOP NC!1

:NOW DRAW A _BOX ARQUND POTENTIAL MATRIX CISPLAY

0o4T37 005536 CHANGE: JSR
004737 005464 DISDAT: ISR
005737 0C1254 80X

301067 i BNE
012700 001750 MOV
012701 073567 MOV
004737 005634 JSR
005200 18: INC
022702 001770 CMP
001403 BEQ
004737 005646 ISR
000771 BR
012700 008010 2% MOV
004737 005634 JSR
005200 38: INC
022700 076030 CMP
001403 BEQ
004737 005646 ISR
000771 BR
012700 G01730 4§ MOV
02700 000017 53: ADD
012701 070000 MOV
022700 OOEQY? CHP
001411 BEQ
004737 005634 JSR
012701 000007 MOV
062700 000021 ADD
004737 005634 ISR
000760 BR
013777 00i262 176234 6%: MOV
012737 002010 201266 MOV
012737 000803 001270 MOV
005037 001272 LR
000137 003132 IMP
012700 003777 BOX1: MOV
012701 003636 MOV
004737 005676 18: JSR
605300 DEC
100374 8p(
005200 INC
004737 005676 2%: ISR
005301 DEC
022701 000635 CMP
001372 BNE
005201 ING
004737 00SE76 28 ISR
005200 INC

BOX1
$1750,R0
873567, Rl
EC . DISPY
%1770,R0
2§

PC,DCONT

13
#6010, R0
PC, DiSPY

R’
#6030, RO
4§
PC,DCONT
s’

$1730, RO
$17 RO
70000, R1
nguq? RO
PC oxsov

sal RD
PC.DISPY

;ARER ON_THE SELECTED DISPLAY
: 157 DTYPE

13
VTVSAV, aVTVCSR
#2010, MAFADR

83, PIXCNT
PIXASM
LARGES
%3777,R0
$3636 R1
PC,DISPYIL
RO

1%

R0
PC,DISPY!L
Rl

$635,R!
2%

Rl
PC,DISPYL
RO

:WHAT DISPLAY?

:BR_IF VT0]

:SET UP BIT MAP ADRS - TOP LIN E
;SET UP PIXEL DATA IN Rl - INT
:G0 LOAD BIT MAP

s ADVANCE ADRS

: TOP_LINE DONE?

:BR _IF SO

:LOAD NEXT PIXEL WD

NEXT MRP _LOAD

:SET UP BIT MAP ADRS - BOT LINE
;GO LOAD BIT MAP

' IDVANCE_ADRS

;BOT LINE DONE?
:BR IF S0

:LORD NEXT PIXEL WD

:NEXT MAP LORD

:SET UP BIT HRP QDRS SIDE LINES
:OFFSET NEXT

:SET UP PIXEL 3 DATA IN RL - INT 7
;AT BOTTOM OF SCREEN?

:GO START vSv@l DISPLAY

:GO_LOAD BIT MAP

sSET UP PIXEL O DATR IN Rl - INT 7
sOFFSET TO RIGHT LINE

;GO LOAD BIT MAP

:D0 NEXT ROW

; START DISPLAY

:OFFSET BIT MAP ADRS

:SET UP PIXEL BYTE COUNT

sCLR PIXEL ASSEMBLY WORD

:60 DISPLAY CELL DATA

;SET UP X

SET LP Y

:DISPLAY POINT

:MOVE X BY 1

RGRIN TILL DONE
3636

DIsPan PO;NT
sMOVE Y BY

;AT BOTTOM LEFT’
BR IF NOT

DISPLAY POINT
MOV X BY 1
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DNCB. P11 INITIALIZE THE JOMMON TAGS
93 003260 022700 004000 CMP #4000,R0 :AT BOTTCM RIGHT?
R R A R,
% v
37 38§5§8 884?99 005676 4§: ISR PC DISPY! :DIS PLA? poxnr
7T 003074 005291 INC MOV Y BY
978 (003076 022701 003636 CMP saeas Rl :AT TOP RIGHT?
9~9 (03102 001372 BNE 43 'BR IF NOT
90 003104 012737 000100 00:27d MOV $100,HORIZ ;8 OF HORIZONTAL POINTS PER ROW
981 (003!12 012737 000100 00127% MOV %100, VERT ;8 OF ROWS
983 0C312C 005037 001300 CLR XREF ' START AT LEFT MARGIN
gga 003124 012737 003606 001302 MOV #1326. , YREF ‘AND TOP OF SCREEN
385 :NOW LETS FIND THE LARGEST CELL
986 003132 0:3737 001322 001324 (ARGES: MOV TOTSIZ,CHARCT :NUMBER OF ELEMENTS TO CONSIDER
987 (003146 017700 1761794 MOV 3TABLEX RO ' THIS IS FIRST GUESS
o898 003144 013701 001340 MOV TRBLEX,R1 ‘R1 POINTS TO TARBLE
389 003150 020021 LARGEL: CMP RO, (R1}+ :COMPARE GUESS AGAINST NEMW
990 003i82 103005 BHIS G356 :GUESS STILL GOOD
99] (Q03iS4 024137 001314 CMP - (R1), THHI :GUESS SMALLER BUT CHECK NEW
392 003160 101001 BHI OVTHH1 :HI AGAINST UPPER THESHOLD
993 003162 011100 MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
994 Q03ie§ 005721 OVTHHI: TST (R1)4 : INCREASE REGISTER BY 2
995 003166 005337 001324 6SG:  DEC CHARCT :COUNT THIS LAST COMPARISON
ggg 003172 3C13E6 BNE LARGEL
998 : THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
399 *NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL
1000 003174 183700 GCL3l2 SUB THLO,RO : SUBTRACT LOWER THRESHOLD
100 003200 101002 BHI I3 :BR IF CELL VALUE GRERTER THAN LO THRESHOLD
1002 003202 000137 003500 IMP DISDON : DON® T DISPLAY-ALL VALUES BELOW LO THRESHOLD
;gga 603206 010037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
diw
1005 :NOW PICK QUT EACH VALUE IN CORE MATRIX AND SCALE TO THE
*889 :PROFER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY
1008 003212 0)3737 001340 001264 DMATRX: MOV TABLEX,MRXADR  ;BEGIN AT TOP LEFT ROMW
1008 003220 062737 017600 CO126M ADD ¥806Y. 'MRXADR  :OFFSET TO BOTTOM OF CORE MATRIX
1010 003226 012737 000100 001336 MOV 8649, . ROWCNT :THERE ARE 64 CELLS PER ROW
1011 033234 017702 176024 DISLOP: MOV IMRXADR, R2 :GET A CELL VALUE FROM MATRIX
1012 003230 062737 000002 001264 ADD #2, MRXADR :BUMP MATRIX ADRS
1013 003246 005337 001336 DEC ROUCNT :COUNT CELL THIS ROM
1014 003252 001006 BNE CKVALU *BR IF ROW NOT FINISHED
1015 003254 012737 000100 001336 MOV 864 , ROWCNT RESET NEXT ROW COUNT
101E 003262 162737 000400 OO1264 sUB 4256, ,MRXARDR  :SET UP FOR NEXT ROW IN MATRIX
1917 003270 020237 001314 CKVALU: CMP R3, THAT :CELL WITHIN HI THRESHOLD?
1018 003274 101003 BHI outLIm :BR_IF NOT
1018 003276 163702 001312 Su8 THLO, R2 :SUB LOW THRESHOLD
1922 003302 101006 BHI SCLCEL :BR IF CELL ABOVE LOMW THRESHOLD
‘021 003304 005737 00125 OUTLIM: TST DTYPE : WHAT DISPLAY
1022 003310 001052 BNE CHDN :BR IF VTOI
:C23 003312 005004 CLR RY :SET CELL ro LONEST INTENSITY
1024 003314 000137 003504 IMP MAPLD :LORD BIT M
105 003320 013701 00133 SCLCEL: MOV CPERL,R1 : NOW ESTRBLISH WHAT INTENSITY LEVEL
1026 003324 012703 00000e MOV %6,R3’ :GCALE TO 32 LEVELS
1027 003330 0605737 001254 15T DTYPE :1S IT A v&v0I DISPLAY?
102 002334 001001l BNE 15 iBR IF NOT
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DINCB.P1L INITIALIZE THE COMMON TAGS
1029 003336 005303 DEC  R3 SCALE 10 16 LEVELS ON VSVOL DISPLAY
1030 003340 QOSOQM 1§:  CLR  RY LEVEL BUILDS IN R
1031 003342 006304 DVLOOP: RSL R L BY 2
1032 0033w 020201 CMP  R2,RI conpnne THIS CELL TO LARGEST (DIVICED BY 2
1033 003246 103404 BLO  NODEF :BR_IF SMALLER
1034 003350 09s570! TST  RI :CHECK CASE WHERE O DIVISOR
1035 003352 0CI4OL BEQ 1§ ;BR IF S0
1036 003354 005204 INO  RY s ACCOUNT FOR GOOD SUBTRACTION
1037 0033% 160102 1§:  SUB  RI,R2 ;NOW DO THE SUBTRACTION
1038 003360 20024! NJDEF: CLC
1039 003362 008001 ROR Rl IMAKE DIVISOR SMALLER
1040 003364 05303 DEC  R3 : COUNT POSITION
1041 003366 0013ES SNE  DVLOOP :AGAIN IF NOT SCALED TO 16 OR 32 LEVELS YET
1042 003370 160102 SUB_  RL,R2 ;ACCOUNT FOR REMAINDER
1043 003372 10140! BLOS cobu :BR IF 700" SHALL
1044 003374 00SZ0M ING :ROUND U
1045 003376 005737 0O125Y cooN: 18 DTvee s WHAT DISPLAY?

1046 003902 001440 BEQ  MAPLD ; IF VSVOl GO LOAD MAP
1047 003404 006304 ASL  RY IMAKE LEVEL A WORD POINTER
1048 00346 016405 011364 MOV LEVTAB-2(R4),RS ;POINTER TO CORRECT LEVEL
1049 002412 006204 ASR  RY ;RESTORE_ACTUAL LEVEL
1050 00341 001410 BEQ  CHON ;1F 0 - DON'T DISPLAY
1082 ; THIS CODE DISPLAYS EACH SCALED CELL ON THE VTOl (ONE OF 32 LEVELS)
J3
1084 003416 013700 0013CO MLOOP: MOV XREF,RO ;GET READY TO DISPLAY
1055 003422 013701 001302 MOV YREF,RI : THESE ARE THE CORNER COORD.
1056 033426 0Q4737 GOeele ISR PC, GET {GET A POINT AND_DISPLAY IT
1057 003432 005304 DEC R :00 AS MANY POINTS AS THE LEVEL
1088 003434 001370 BNE MLOOP
1089 (003436 062737 0OCCHO 001300 CHON:  ADD #32.,XREF :SHIFT TQ NEXT POSSIBLE DATLM
{750 00443 Ooca3 oolere DEC _ 'HORIZ :DONE WITH LINE®
1061 002450 001271 BNE DISLOP NO
1062 003452 012737 000100 001274 MOV #100, HORIZ :RESET LINE COUNTER
1063 003460 00S037 001300 CLR _ XREF 100 CR
1064 003464 162737 000030 001302 <R 424, VREF :00 LF
1085 003472 005337 001276 DEC VERT' :DONE_PAGE?
1066 003476 00125E BNE DISLOP :NO. GQ BACK FOR MORE
107 033500 000137 003662 DISDON: JMP PATURT :YES. GO DISPLAY PRAMETERS
1063 ;THIS CODE DISPLAYS EACH SCALED CELL ON THE VSVOL (ONE OF 16 LEVELS)
{
1071 003504 013700 001266 MAPLD: MOV  MAPADR,RO ;SET UP BIT MAP_ADRS
107¢ 003510 00S704 TST  RY ;LOOK_FOR NO_INTENSITY
1073 003512 0OIMOL BEQ 1S :BR_IF_NO INTENSITY
1074 003514 00S30M DEC R4 tOFFSET TO 0-17
1075 003516 000304 1$:  SWAB  RY :PREPARE FOR PIXEL LIC
1076 003520 006304 ASL  RM iMOVE TO TOP 4 BITS
1077 003522 0OE30M ASL  RY :
1078 003524 00630 ASL  RM ;
1079 003526 006304 ASL R4
1080 003530 000241 CLC ;NOW ASSEMBLE THIS PIXEL INTO PIXEL WORD
1081 003532 00E037 001272 ROR  PIXASM ;NOW MRKE ROOM IN PIXEL WORD
1082 003636 00EQ37 001272 ROR  PIXASH :

1083 003542 008037 001272 ROR PIXASM ;
1084 003s4e 008037 001272 ROR P1.\RSM ;
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1085 ooasse 060437 001272 AUD R4, PIXASM -ADD THIS PINEL TO GTHERS

1086 0Q25S osr87 001270 TST PIXCNT QkL Y PSXELS DONE FOR THIS WORD?

1087 003562 f0ioh4 BNE 25

1088 003564 013701 001272 MOV PINASM,R! ' LD PIXEL WORD INTO RI

1089 003570 004737 00S634 ISR PC,DISPY :LOAD BIT MAP

1030 003574 005337 001270 2s: DEC PIXCNT :COUNT PIXEL

1991 003600 100215 SPL DISLOP BR IF 4 PIXELS NOT ASSEMBLED YET

1092 003602 005037 001272 CLR PIXASM :CLR PIXEL ASSEMBLY WORD

1033 003606 012737 000003 001270 MOV 83, PIXCNT RESET PIXEL COUNT

1034 003614 00S237 001266 INC APADR ACVANCE MAP ADRS

1635 003620 013700 001266 MOV MAPADR, RO :LOAD INTO RO

1086 003624 222700 005770 CMP u5770 ) ‘HAVE ALL sq ROWS BEEN DONE?

1097 003630 001002 8NE 'BR IF NOT

1098 003632 000137 003662 TMP PQTNRT NOW GO DISPLAY PARAMETERS

1099 003635 Q42700 177740 38: BIC #177740,R0 :SAVE ROW POSITION BITS

1120 003642 022700 000030 CMP £30, R0 NOW LOOK FOR END OF ROMW

1101 003646 001903 BNE 4§ :BR IF NOT AT END

1102 003650 062737 000020 001286 ADD 20, MAPADR : ADVANCE MAP ADRS TO NEXT ROW

iiga 003656 000137 003234 4§: IMP DISLOP :GO GET NEXT MATRIX DATUM

iigg :CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN

1107 003862 005737 001254 PATWRT: TST DTYPE : WHAT DISPLAY?

1108 003566 100404 BMI 18 ‘BR IF VIOl

1109 003570 012777 012000 175322 MOV #12000,3VIVPOS :VSv0l - SET CHAR POS,LINE 2G, LEFT MARGIN

1110 003676 000414 BR 2% :START 15T MSG

1111 003700 0i2737 00000e 001332 1§: MOV %6, INCXY :SET cunnncrsn SIZE

1112 0603706 012777 000014 175320 MOV #19,3VTCSR -SET MODE

1113 003714 012737 000000 001326 M)/ #0,BASX :SET TO LEFT HAND MARGIN

1114 003722 012737 000600 001230 MOY #38Y.,BASY AND Y LEVEL

1115 003730 004737 00E246 23: JSR PC,VTURIT

1116 003734 012506 MESSI :"CR,LOKER THRESHOLD"

1117 003736 013737 001312 006724 MOV THLO, DUMMY1

1118 003744 004737 006700 JSR PC,AWRIT

1113 003750 004737 00624E JSR PC.VTWRIT

1120 003754 0i2512 MESS2 :"*R, UFPER THRESHOLD"

1121 003756 013737 001314 006724 MOV THHI, DUMMY L

1122 003764 004737 006700 ISR PC,ANRIT

1123 003770 CQ4737 006246 JSR PC.VTWRIT

1124 003774 012516 MESS3 +*Z COUNT =

1125 003776 017737 175204 006724 MOV aNCZLO, DUMMY!

1126 004004 017737 175174 006726 MOV INCZHI | DUMMYZ

1127 004012 004737 006704 JSR PC,0TTY

1128 004016 004737 006246 JSR PCVTURIT

1129 004022 012522 MESSH :"MATRIX COUNT="

1130 004024 013737 001322 001246 MOV TOTSIZ, TEMPQ

1131 004032 005002 CLR R2

1132 004034 005003 CLR R3

1:33 004036 013701 001340 MOV TABLEX,R1

1134 004042 02103 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 008724 MOV R3, DUMMY

1139 004060 010237 006726 MOV R2)DUMMY2

1140 004084 004737 006704 JSR PC.OTTY
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DINCB.PLL INITIALIZE THE COMMON TAGS
1141 004070 Q0ST37 001320 TST GAIN
1142 004074 001403 BEQ 1§
1143 004076 004737 006246 JSR PC,VTWRIT
1144 004102 012526 MESSS +*200M"
1145 004104 023727 001340 040000 1S: CMP TABLEX, $MATRIX+20000" ; ISOTOPE 8”
1146 004112 001003 BNE 2% ho
1147 004114 004737 006246 JSR PC,VTWRIT ' YES
1148 004120 012532 MESSE : "B-GAMMA”
1149 004122 005737 001342 2s: ST FREERN :IN FREE RUN MODE”
1150 204128 801402 BEQ 33 :BR IF NOT
1161 004130 000137 002154 IMP ROUTF 'YES, GO GET NEW DATA
1152 004134 313777 00{316 175034 3%: MOV COMSAY, aNCCSR *RESUME THE NCI1
%;ga 004142 000137 001732 IMP LISN :DONE WITH MESSAGES
4
1158
1158 ; THIS CODE DRAWS A BUG(VTO1) OR CROSS HAIRS(VSVOL) WITH THE X & Y DATA
1157 :FROM THE NC11(TYPE 'K’ OR DEFAULT) OR THE AR11(TYPE 'J’) - THE BLG
1159 'ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NOT DEPRESZED -
1159 *ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
1160 :BE ACCESSIBLE IN A UNIFORM MANNER
1161 :Q CNTRL 'C° NILL GET USER BACK TQ KEYBOQRD MONITOR
1162 004146 004727 005536 trov: ISR ASE TART FRESH
1163 004152 005737 001254 15T ?PE anr DISPLﬂY’
iigg Q04156 001053 BNE Jaox1 :BR IF VT0I
11€6 -DRAW A BOX UP ON VSVO! SCREEN FOR NC11 OR AR11 JOYSTICK CALIBRATION
1167 004160 005000 Isox:  CLR RO +SET UP BIT MAP ACRS - TOP LINE
1168 004162 012701 073567 MOV 473557, Rl :SET UP PIXEL DATA IN Rl - INT 7
1163 004166 004737 005634 JSR PC, DISPY :G0 LOAD BIT (AP
1170 004172 005200 18: INC RO’ :ADVANCE BIT MAP ADRS
1171 004174 022700 0OCOMO CMP #40, RO :TOP LINE DONE?
1172 004200 001403 BEQ 2§ tBR IF SO
1173 004202 004737 0OSe46 TSR PC,DCONT :LORD NEXT PIXEL
1174 004206 000771 BR 1§’ :NEXT MAP LORD
1175 004210 012700 007740 2§: MOV $7740, RO :SET UP BIT MAP ADRS - BOT LINE
1176 004214 004737 00SE3M JSR PC,DISPY :G0 LOAD BIT MAP
1177 004220 005200 3%: INC RO’ : ADVANCE ADRS
1178 004222 022700 010000 CMP #10000, RO :BOT LINE DONE?
1179 004226 001403 BEQ 4§ :BR IF SO
1130 004230 004737 D0DOSE4S JSR PC, DCONT :LORD NEXT PIXEL WORD
1181 004234 000771 BR 38’ :NEXT MAP LOAD
1182 00423 012700 DOOO4D 4§ MOV $40,R0 tSET UP BIT MAP ADRS SIDE LINES
1183 004242 012701 000007 c§: MOV s? Rl +SET UP PIXEL O DATA IN Rl - INT 7
1184 004246 004737 00SE3M JSR DISPY :GO LOAD BIT MAP
1185 004252 012701 070000 MOV u?booo R1 +SET UP PIXEL 3 DATR INRl - INT 7
1186 004256 OB2700 000037 ADD 837 R0’ :OFFSET TO RIGHT SIDE LINE
1187 004262 004737 005634 JSR PC,DISPY G0 LOAD BIT MAP
1188 004266 005200 INC RO :G0 TO NEXT ROW ON LEFT
1189 004270 022700 007740 CMP #7740, R0 :T0 BOTTOM YET?
1150 004274 001362 BNE 13 :BR IF NOT
1181 004276 013777 001262 174716 MOV VIVSAY,aVTVCSR  :ENABLE BIT MAP
i%gg 004304 000466 BR DIS8G :CONTINUE TO ANALOG DATA
1194 :DRAW 30X UP ON VIOl SCREEN - DIFF SIZE FOR ARLl JOYSTICK CALIBRATION
1195 008306 005737 001346 YBoxi: 71s7T JTYPE :AR11 ANALJG SOURCE?
1186 004312 100432 BMI JBOX2 ‘BRIF S0
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1197

1210

Bt ot it Pt Pt Pt 2 o § = Pt e
ooy

TUN)e-ep—epoi s p—spusps pos e
— OO~ LWk

004314

004400
g04402
004404
004410
CO4412
CO4416
004420
004422
004426
074430
Co4434
004436
004440
OO444Y
004446
004450
0O44S2
004456
004460

004462
004466
004470
004476
004504
po4s12
004516
004520
004526
004530
004536
204540

INITIALIZE THE COMMON TRGS

Q05000

000431

00soac
00s3e!
004737
005200
022700
001372
005300
004737
005201
022701
001372
005301
004737
005300
100374
005200
004737
005301
100374

005737
100520
012777
012777
012777
105777
100025
032777
001771
022737
001004
Cos03?

005676
003761

005875
003761

025675

00567

005678
003771

005676
003771

005678

005676

001346
000032
000010
000004
174460
040000
0CCo0?7

001308

174500
174506
174500
174450

001306

19%:

es:

38:

48

JBOX2:

1%

cs:

38:

43:

DISBG:

1%:
es:
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CLR RO : X=0
CLR Ri +Y=0

JSR PC.DISPY] ' DISPLAY POINT

INC RO : ADVANCE X

CMP $3761.R0 :QUT T0 RIGHT LIMIT?
BNE 18 ‘BR_IF NOT

NEC RO +X=3760, Y=0

JSR PC,DISPY1 :DISPLAY POINT

INC R1 : ADVANCE Y

CMP 83761,R1 'UP TO TOP YET?

BNE 2% :BR IF NOT

DEC Rl +X=3760, Y=3760

JSR PC,DISPYL :DISPLAY POINT

DEC RO s ADVANCE X

BPL 3% :BR IF NOT TO TOP LEFT
INC RO 'X=0, Y=3760

ISR PC,DISPY1 :DISPLAY POINT

DEC R1 : ADVANCE Y

BPL 4§ :BR IF NOT TO BOT LEFT
BR 0ISBG :CONTINUE TO ANALOG DATA
:AR11 BOX 1S LARGER

LLR G +X=0

CLR Rl :Y=0

JSR FC,DISPY! ' DISPLAY POINT

INC RO : AOVANCE X

CMP $3771,RC :0UT TO RIGHT LIMIT?
BNE 1% :BR IF NOT

DEC RO P X= 3?70 Y=0

JER PC,DISPY! !DISPLAY POINT

INC R1 : ADVANCE Y

CMP #3771 .R! s UP ro TOP LIMIT?

BNE 2% :BR IF NOT

DEC R1 1X=3770. Y=3770

JSR PC,DISPYL :DISPLAY POINT

DEC RO s ADVANCE X

BPL 3§ :BR IF NOT TO TOP LEFT
INC RO :X=0, Y=3770

JSR PC,DISPY1 : DISPLAY POINT

DEC Rl : ADVANCE Y

BPL - 4§ :BR IF NOT TO BOT LEFT
:NOW COLLECT ANRLOG DATA FROM SELECTED SOURCE (NCIl OR AR!D)
15T ITYPE s WHAT SOURCE?

BMI DISBGI ‘BR IF ARI1]

MOV #32, INCCSR tEXT, JOYSTICK & ENA ADC
MOV #10. aNC SFUN :CLR'TIME OUT IF SET
MOV #4, JHCSFUN *START CONVERTERS

1578 aNECSR : DONE?

BPL 3§ ‘BR IF SO

BIT 40000, INCCER .LONVERSION FAIL TO FINISH?
BEQ 2% 'BR IF NOT

CMP A7 KBUFF : TURN ON/OFF BELL"”

BNE 108 ‘BR IF

CLR KBUFF ' CLR our BELL CODE
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<

28:

3ts

BO3

€l-3EP-Tb 15:3R PASE &

BELLEN
aEO” ;SYOUY

TEMPD
TEMPO

FUN

ON AREG,
8120220
PC, XYAVE
1 w‘s

g2
XY
:

“ﬁ
C l(." (J("-
[

. 502):0:“—0.0

an 3VTLSR
c.BIsPYi

1!
V.DISPYE
18

:YES, DO IT
:SOUND BELL ON NO COU/ERT”

:BR IF BELL NCT LESIRED

:SET P BELL CODE

:G0 ZING BELL

G0 TRY RuGIN

:STORE CONVERSION VALUES

:MaSK OFF BITS 7,15

160 AVG LAST 32. 'X=y 197 T"x P ES
CLERR JJ!ST 2K oqusas

o ron sw TON DOWN

u»N' noa auc sur REFRESH

ncrggsu v

£D ON vsvcx

nu. oo-f SCALING IF v3V0l

:NVERT 0ATA FOR V™01
:RID 2ARBAGE

6ET 4

‘ET
;v701 RESUIRES X 8 ¥ T3 BE INFLATED 3
:SELECT WRITE THRU MODE
10 DISPLAY THE BUu - YT
;03 AGAIN

G0 DISPLAY CROISS HQ'RS - v§/0!
:D0 ANOTHER CONVERSICN

: THIS CODE LCOKS AT THE ARI1 FOR ANALOG DATA

MOV
J3R
MOV
INCE
JSR

820000, RRCHAN
PC nnuénv
EMPO
mtmm
PC, ARCONV
R3 TEMPI
ARCHAN+1
PC, ARCONV
R3’ TEMP2
TEMPC
TEHPI TEMPO
PC, XYAVE
TEMPZ

23
DTYPE
3

13
D™ PE

43
TEMPC

;SELECT CHAN O 8 UNIPCLAR
.ab STQRT R'D - CHAN O

AVE Y
:SELECT CHAN !
:5C STQRT AD - CHAN |
:SAVE X
:SELECT CHAN 2
;50 START A/D - CHAN 2
;READ JOYSTICK BUTTON INCICATS
SPUT Y IN HI BYT
:AND X IN LO BYT
GO RVG LAST 32, X-Y JOYSTICK VALLUES
:LJ0k _FOR BAR OOWN ZERO™<OND)
BR IF NOT DEPRESSED
sDON°T HOVE POINT BUT REFRESH
: REFRESH V 01
:NO_ NEED vSvol
s EACH DISPLRY SLRLES CIFFERENTLY
:8R IF vSvOl

: INVERT FOR vT01

5
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cO3

21-SEP-TH 15:22 PAGE 28
Tsnoo RO GET x
'1P0¢1 Rl g%
R +SCRLE X BY 8
po :
R. 1SCALE Y BY 8
3 -
820, JVICSR :SELECT WRITE THRL MCOE
BC . hIsPY? :40 DISPLAY THE BUG - /7C.
1§ 00 a3AIN
$§.:zspxa GC szs an CROSS 4RIRS - 4SVC]
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lid
lel

rue--
3

QCcooc2
00lcee

00117C
00i35¢

800022

g00002
01234

00S2SH
174012
174014
0012860
174014
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MRCYLL 27.732)

21-5EP-76 15:32 PRGE 29

.SBTTL PROGRAM SUBROUTINES
L e e T L Ty ye

+ROUTINE SELECTS vSvOl DISPLAY - SETS LP BUS RDRS AND INTENSITY
:AND INTENSITY [OOK-UP TABLE - THE CARRY BIT IS SE™ CN EXIT IF THE
:VEVO1 1S NOT SEEN AT THE ASSIGNED BUS ADDRESS

CERRREERERRRERRERERERR IR EF RN FRRRERRRREEERFERER LN RBLER R 42204

S TR, MOV VTVADR, RO

;GET VSVOl BASE ADRS

MOV sV TVCRS, R :GET PTR ADRS

18: MOV RO, (R114 :SET up REG ADRS PTHS

A0D 82RO :BUMP REG ADRS

oMP cv*vLsn Rl -CHAR GEN REGS ALL SET UP?

SNE 1S :BR IF NOT

MOV VIMADR, RO :GET BASE ADRS OF BIT MaF

TET MSELCT : JSSING SECOND MAP”

BEQ 2% ;SR IF NOT

RDD 320,R0 ;POINT TO 2ND BIT MAP ACRS'S
23; MOV sc.gq1>+ :CONTINUE TO BI™ MAP ADRS'S

ADD 82 RO :BUMP REG ADRS

CMP sviCSR, R ‘ALL SET UP?

BNE 23 :BR IF NOT

MOV 85§, 28ERRVEC  :SET UP BUS TIMEOUT RETURN ADRS IF NC VSVOl

75T IVICCRG 1S CHARACTER SENERATOR THERE?

187 AVTVCSR 15 BIT MAP THERE"

MOV INTLUT, B0 :SET UP nons $ DATA OF INTENSITY LOOK-UP TABLE
3s: MOV RC, IVTVINT ser UP TRBLE

ACD cHﬁlAPO :ADVANCE RDRS 8 INTENSITY

BIT 810083, R0 TQBLE LOQDED’

BEQ 3% : SR

CLR DTYPE o*vpe-o snvs )

MOV $16. . INTENS nnx 16. INTENSITIES

cLC :2ERO CARRY SAYS VSvO! THERE
.3t E?§ OERFVE..anERRVE” Ex1 *RESTORE ER TRAP L2 TO PT 10 &
53: CMP \sp)+ 5P+ :FIX STACK SINCE NO RTI

SEC :CARRY ON EXIT SAYS NO vSvOl

BR 4§ 60 EXIT

CERERERERERRRERRRERRRRRRREERRRRRRERRRIRERRRRRRFRRRERERRR R LR RN
;ROUTINE SELECTS VTOL DISPLAY - SETS UP BUS ADRS AND INTENSITY LEVEL -
s THE CARRY BIT IS SET ON EXIT IF THE VTOL IS NOT SEEN AT THE

:ASSIGNED BUS ADDRESS

iii!l*&i**i*ii!'l"l'l"l"li!iiii*li****iiiiiiil*!!*i*i**i**iii*i*ii**

40 CTE: MOV VTADR, RO GET VIOl BASE AORS
MOV sVTCSR, R] .uET PTR ADRS
18: MOV RO (R13+ +SET UP VTOl REG RDRS PTRS
ADD :BUMP REG ADRS
CMP oaécsn Rl ‘ALL ssr JP’
ENE 18 B8R IF N
MOV oas JBERRVEC  iSET UP ron VTOL TIMEOQUT
MOV 814, AVTCSR :SELECT STORE MOCE
MOY saa INTENS :MAX 32 INTENSITIES
MOV 1.OTYPE :DTYPE=-1 SAYS VvT01
cLC < ZERO CARRY SAYS VIOl THERE
2%: E?§ -gnnvsc+a aosnnvtc - -RESTORE LOC 4 PTR TO PT T0 &
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412
181
1414

1417
1418
1419
1420
1421

1423
1424
14eS
1428
1427
1428
1429
1430
143]
1432
1433

005350
ges35e
005354

835358
3053ke

0CS436

COs440
OSH4E
DOSH54
0asu4s2

O0S4b4
005472
Q05520
00SS04

00S50e

00S534

Q0sS536
00SS42
COSS4Y4

e

11 @

000207
000261
000772

012777
o523y

(" ]

00Cz07

017737
Q4277

goen7?y
00.207

004737
012777
012700
00S020
020027
001374
000207

005737
100017
Q12777

C00006

005464
600020
020000

060000

CO1254
C00o.e

¢ aRMMA 11 EXERCISER
PROGRAM SUBRIOUTINES

800204
80134t
000004

173472

1734902

EO3

MACYLIL 27.73c) 21-SEP-Tb 15:32 PAGE 30

33 CHP \SPI4, (5P ++ sFIX STACK SINCE NO RETURN
SEC : CARRY ?ET SAYS NO VTOL DISPLAY
B 23 GO EXI

(IR RRERRRRRERRFASAR R REFRAERREAFR R AR AR REERRERRRER R RRRREIRLRE LS E

:RCUTINE SELECTS RAND SETS UP BUS HDRS FOR ARLL1 JOYSTICK CALIBRATICN
; THE CARRY SET ON EXIT IF THE ARIl IS NOT SEEN
Do RRRRRRRRREERRERRRRRERRRERRAARRRRRREARR AR RRRRRERRRRRSN RRERERR

&2LoTC: MoV ARACR, RO :GET AR1! BASE ADRS
MOV 8ARSSR, R} :GET PTR ADRS
15: MOY RO, (Ri}+ :SET UP REG ADRS PTRS
ADD 2. R0 :8UMP REG RDRS
SMP sTEMPO, RIL ‘ALL SET UP?
BNE 1$ :BR IF NOT
MOV #3% 8ERRVEC  SET UP TIMEQUT RETURN ADRS IF ARL] NOT THERE
CLR 2ARESR :SEE IF THERE
MOV s-1,JTYPE +JTYPE=-1 SAYS USE ARI1 FOR JOYSTISK CAL
CLC : CRRRY ZERQ SAYS ARI1 IS THERE
2%: ggy g%RRVEC+E.3lERRVEEXIT *RESTORE LOC 4 TO FT T0 &
) ;
38: SEC :CARRY SET SAYS THAT AR11 IS NOT ADRS ASSIGNED
BR 23 :G0 EXIT

CIRRRERFREREFERERRAEEREEERRRREEFREREREREERRRRRREREREREREERERREREE

;ROUTINE STARTS NC11 AT SELECTED GAIN
s RERERARRREERRERE SRR RSB REEE R RO R R R SRR RSB E

ASTRT: MOV #1001, aNCCSR ;SET UP b64#64 MATRIX AND ACC ENRBLE

BIS GAIN, INCCSR :SET UP GRIN
8IS sBITI,aNCCSR  :SET Go BIT
RTS PC : RETURN

T RERRFERRERRRERREFHRELRERRER SRR RREREERREREFRERERREREEEREREEEEEEE

;ROUTINE STOPS NCl1 AND SAVES NCll STATUS
s REARER BRI R ARSI R RO RS BN R AR AR R R AR Y

RisTP: MOV JNCCSR, COMSAV  ;SAVE THE INTERFACE ACTION

BIC 83, aNCLSR :DISABLE NPR'S
LR aNLCSR :2ERC ALL STRTUS
RTS PC - RETURN

s BB IIR IR J I3 0E 306 30 3000303000 I3 06 3006 30 0 00 36 36 36 0 00 30 26 0 30 30 30 20 3 0 36 330 6 30 3036 3040 30 30 0 0

;ROUTINE STOPS NC11, SRVES STRTLS AND CLERRS MATRIX CORE RRER
e FRAREEREERRSEARERER AR AR R R AR R AR IR IR R A AR AR

NESTPL: JSR PC,NCSTP ;G0 STOP NC11 AND SAVE STATUS

MOV #CLZ,ANCSFUN  ;ZERO Z REG COUNT

MCY  sMATRIX,RO :GET SET TO ZERO CORE MATRIX ARER
i%: CLR {RO)+ 1«ERO LOC

CMP RO, sMATRIX+40000 ;ALL DONE?

BNE IS :BR_IF MORE

RTS  PC s RE TURN

;;**i*i*i**{l****iiili!**i**!lii**iiiiliii*iii***!**iiiil*i**!ii{

:ROUTINE WILL ERASE DISPLAY (VSVOl OR VTOL)
--*i*i!*i**i*i*i*i!illi*li!lii!i**liiiiili*ii*!il*iliiiiiiil*i*i'
gRASE: TST DTYPE :WHAT DISPLAY?

BPL 23 _ ‘B8R IF V5VOl

MOV $16,VTCEN *ERASE DISPLAY
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1434
1835
1438
1437
1438
1839
1449
144]
1442
1443
1844
1448
1346
1447
1448
1949
1480
1451
1452
1483
1454
1455
1456
1487
1458
1459
1480
1461
1462
1463

1489

005552

035634
0J5e42
00Se4s

00c726
005732
005734
00S740
005746
005754

005756

aRMMA 11 EXERCISER

PROGRAM SUSROUTINES

305037

04
12777
002207

Q427277
013077
0M2777
1058777
10037%
010177
0527?77
000207

10577

010177
030207

005777
100375
108137
013777
052777
000207

012700

0Cla4e
00C32
COlevs

0C1250

001000
173406

0C10C3
002035

000400
173356
000400
173342

173343
000400

173332

174300
174000
173316
173314

173282
G0l246

00leH46
016000

000100

001280

173412

173376
173362

173380
173346

173326

FO3

MRCYLL 27.732) 2l1-SEP-/6 15:32 PRGE 3l

CLR TEMPO :SET UP VIOl ERASE WAIT LOOPS
MOV 82, TEMPI :D0 LOOP 2 TIMES
1$: DEC TEMPO :COUNT AWAY
BNE 18 TILL O
DEC TEMPI :2ND LOOP DONE?
BNE '3 :BR IF NOT
S8R 43 :ALL DONE - RETURN
2s: 8IS #1000,3VIVCSR  :ERASE DISPLAY (CLR BIT MaP)
33: TSTB  aVIVCER :LOOK FOR READY
BPL 33 ‘WAIT FOR IT .
BIC £1000.aVTVCSR  : TURN OFF ERASE DISPLAY
MOV #2035, aVIVCRG  :CLR CHAR BUFFER 8 DISABLE CURSOR
43: RTS PC EXIT

JIRERERERRR R RN LR AR R R E R R LR R EERERER R LR ERRERERRERRERERERAEER

;ROUTINE WILL LORD BIT MAP (VSVO1)
;RO CONTRINS BIT MAP ADRS AND Rl THF BIT MAP DATA
D RERRERRFERRRRERERRERERERRERERRRARE  ERBRRRERARRRERERERARIRRER

Otsey: BIC $400,VTVCSR  ;STOP DISPLAY

MOV RO, oV TYMAP :L0RD BIT MAP ADRS
DCONT: BIC 8400, JVTVCSR  ;AGAIN IF ENTERING HERE
1§: ISTB 9/TVLSR *READY?

BPL 18 *WAIT THEN

MOV R1, QVTVPX :LOAD BIT MAP

BIS 8400, aVTVCSR  ;RESUME DISPLAY

RTS PC : RETURN

R 222 adsalsdes el et el ol ellicsisadatssdtalialislisslsslisastdss

;ROUTINE WILL DISPLAY R POINT (Vi0l)
s FERER RN O O R N R R AR S S R E AR R E R AR

pispyl: 1STB QVICSR :DISPLAY READY?
BPL DISPY! WAIT FOR IT
BI¢ $174000, R0 ‘RID GARBAGE
BIC $174000 Rl :RID GARBAGE
MOV RO, avTXDAC *SET UP X DAC
MOV R, aVTYDAC :SET UP Y DAC
RTS PC EXIT

s RERRREREERERFREFERNEEERRERERREERFRRRERHEEREREEERHEEERERERLEEFHE

;ROUTINE WILL DISPLAY X & Y CROSS HAIRS ON VSVCl
CEEARERERE AR AR R R AR AR RN R R R E R AR IR

bispya: ToT AVIVCRG : READY?
BPL CISPY2 ‘WAIT IF NOT
COMB  TEMPO :X NEEDS TO SE INVERTED

MOV TEMPO,QVIVCHP  :LOAD X & Y CROSS HAIRS
BIS 216008, aVTVCRG  :ENABLE THE CROSS HAIRS
RTS PC : RETURN

;;***iiil**********l!*i!li*!iil*li***i!*i*i*!i**ii*il******i{ii**
ROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN
:DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS -

:ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR BRIGHTEST -

:NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN FOR

:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER
"!***ii‘*iii*i*i*i**l*****!!**ii*iiiiiiiii***iil**iiii*i*iii****
(OIMGE: MOV $100,R0 : COUNT &4 ROWS
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005762
hTers
005776
095200
0060c2
006004
005C06
038510
COEG1Y
£38020
038€32

0060Se
306056
00s06e
JO6066
CO6070
oge07e
Q06074
006076
0Cs1C0
006104

206106
QOell2
goelil4
006120

00el22
006130
006136
006144
00&146
00e152

00B154
80clee

PROGRAM SUSROUTINES

913701

017703
162703
032703
100402
001003
000904
005003

2127C3
000207

005777
1002375
110377
000207

017737
042737
022737
001002
000137
000002

G12737
004737

001340

go818e

802001
£0oC100

oo n—O.r

Q0C377

173122
173074

173020
€J0200
000003

00171e

800C15
006174

173204
173176

001306
001306
001306

goLaio

GO3

oRMMA 11 EXERCISER MALYLL 27.732) 21-SEP-T6 15:32 PAGE 32

gug TRBLEX, R1 :GETN$EEECTED xgorops —
] . : T3
MOV aiBB Eg ;388 WILL RE%ngE&? chnés INTENSITY _E/EL(10C-0)
18: MOV R3, (R1)+ :L0RD CORE IMAGE
DEC R :DONE ROW?
BNE 1§ :BR IF NOT
NEC RO :DONE ROWS?
BEQ 23 :BR IF SO
SUB $1,.R3 ' LOMER NEXT CELL VALUE
MOV 2100, R2 RESET ROW LENGTH COUNTER
BR 18 :LORD THIS ROW IMAGE
28: RTS PC 'RETURN FOR DISPLAY

I REREERRREEEERERERRERRSREEEEXEXEXEREREEREEEEEEXEEREELXRE LR HEEE 2R
sROUTINE WILL DO A CONVERSION AT CHAN # IN ’ARCHAN'
'EXIT WITH CONVERSICN VALUE IN R3
R I22II2ZI222ITI2LIILI LIS ILILSIERLSI LSS S2ISIEIZSE2SSLIE ST
ARCONV: TST JARBUF sCLR_DONE FLAG
MOV ARCHAN, JARCSR ;Lgng#ng g UNIPOLAR BITS
H /

BIS 81 2ARCSR :S
14: TISTB  ARCSR :LOOK FOR DONE
BPL 18 SWAIT FOR IT
MOV JARBUF ,R3 :GET VALUE
SUB #500,R3 :OFFSET VALUE
BIT $177%00.R3 :SEE IF OUT OF RANGE
BMI 2% :BR IF TO0 SMALL
BNE 3 :BR IF TO LARGE
) BR 43 +NORMAL EXIT
2i: CLR R3 :LIMIT 10 O
BR 4§ :G0 EXIT
5§ MOV #377,R3 :LIMIT TO 377
33: RTS PC (EXIT

SoRERRERURRFRLIRRERREERFLRIRERFHRERERHRNERAEREEEEREEHREHRERHEEEEERR

;ROUTINE WILL DISPLAY A CHARACTER (VSVOl)
S RRRRRRERFEREEERFERREEERELXFRRIERERRERRRHERHRRRERRERRAERERRREE RS

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

S o R ERNRRNI TR R RN IR NIRRT NN

:KEYBORRD INTERRUPT SERVICE ROUTINE
R Il I I3 LI SIS ST SIS 2SI IISI PRI TS YY L

KBINT: MOV 3$TKB, KBUFF :READ KEY BOARD
BIC 200, KBUFF :RID PARITY
CMP %3, KBUFF :CNTRL 'C*?
BNE 18 :BR IF NOT
s ﬂ?? LISEN *ABORT WHATEVER 8 LOOK FOR NEXT CCMMAND

;-*iiiii*!**i*i***ii*!*ii**i*i*********ili**i****iiii***i*i******
ROUTINE TYPES 'CR’ AND 'LF’ OR CHAR IN TTYOUT

s FREREUERERLEREREREEREEEEEREEERRERERRERREEEREREEREAREERERDEERERE
YPIR: ?gg e ngg’TT*°UT :SET UP FOR A 'CR'
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006244

PROGRAM SUSROUTINES

012737
108777
100375
013777
000207

111502
42702
006202
060200
112502
Q42732
060201
006302
060201
004737
000207

017605
062716
005715
001478
012504
112903
100773
005737

006430

002012

17780

001310

1777207

00CG03
00003e

001254
J0e1C6
00CC1S
000000
000012
000080
001304

000034
00462

00310

172742

001326

001330

006460

HO3

MACYLl 27(732) 21-SeP-76 15:32 PAGE 33

MOV 12, TTYOUT ;SET UP FCR LF
TYPO:  1STB a$tPs sWAIT FOR LAST CHARACTER
BPL TYPQ
MOV TTYOUT,a$7PB ;SEND IT OUT
RTS PC

(I EEREERREEREEERREEREAEREEREERRRFRLEEREREEERLEREREERERRERE R LEEE#
:GET IS A SUBROUTINE TO GET AN X,Y COCROINATE FROM THE

: CODED LEVEL MATRIX,DISPLAY IT QNC EXIT.
--*ii*i***ii***i*i*i***i*i****i!******il*******li*il*!*****i****l

ST  MOYVB (RS),R2 <MOVE A BYTE OF X AND Y

BIC 8177707 .R2 sMASK ALL BUT X

ASR R2 :ABS VALUE IS Y#X

ADD R2, RO :ADD TO CORNER VALUE

MOVB (RS)+,R2 MOV SAME BYTE AND POKE PCINTER
BIC #177770,Re :MASK ALL BUT Y

ADD R2,R! 'YABS Y INC IS 3

ASL R2 :S0 DO Y=Y#3

ADD R2,Rl :ADD TO CORNER VALLE

JSR PC,DISPY1 :GO DISPLAY POINT

RTS PC RETURN TO MAIN

§ 3 NIRRT RN IR IR ERR LR R R F
; YHIS SUBROUTINE IS CALLED WITH THE_ADDRESS OF A

+MESSAGE T7BLE FOLLOWING THE CALL. THE MESSAGE

; TRBLE CONTAINS A LIST OF POINTERS TQO PHRASES.

;ERCH _PHRASE IS TERMINARTED WITH A 200 BYTE. THE TRBLE

; IS TERMINARTED WITH A 0.
33 EERHMERRRIHERRREHEEFEFEEEHERRHERHRERI IR R RERRERRREEN

VTWRIT: MOV 2(SP),RS :GET ADDRESS OF MESSAGE IN RS
ADD #2, (SP) :ADJUST RETURN
VIPL:  TST (RS) :LOOK FOR ZERO RS TERMINATOR
BEG VTWDON :BR IF MSG DONE
MOV (RS)+,RY : ADDRESS OF PHRASE TO R4
VTWL: MOVB (R4)$,R3 +THIS IS LETTER T0O BE DISPLAYED
BMI VTPL 200 1S THE TERMINRTOR
15T DTYPE s WHAT DISPLAY”
BNE DVTO! ‘BR IF V10l
JSR PC.DCHAR :GO DISPLAY CHAR VSVOl
BR VTIL :G0 LOOK AT NEXT CHAR
DVTOL: CMP 815 ,R3 : CR?
BNE 18 ‘BR IF NOT
MOV 80, BASX ‘RESET MARGIN
BR VTAL :G0 GET NEXT CHAR
18: CMP $12,R3 ‘LF?
BNE VTEXCP :8R IF NOT
SUB 60, BASY 160 TO NEXT LINE
BR VTUWL G0 GET NEXT CHAR
VTEXCP: MOVB R3,KBDBUF : THERE RRE A FEW CHRRACTERS
MOV %34 TEMCHR :THAT REQUIRE CONVERSION
$§Exg$,?ann :BEFORE DISPLAY.

CH7Y ; CHRRCTER IS <
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006416
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006444
00e450
006454
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00e5e6
006530

006532
008540

PRIGRRM SUBROUTINES
Q06422

074 07S 07e
076 Q7?7 gco

062737 000004 O06YEQ
062737 000007 006460
005237 00460

62737 000002 006460
013703 00EHED

Q42703 177700

006303
006303
062703 Ol
004737 00
000703
009207
008000

017637 000000 006530
062716 000002

005237 006530

105777 000024

001406

123777 001324 000214
001365

017616 000000

200241

000250

000207

000000

013737 006E&0 00BEER
C13737 (00bbb4 00bEES

103

MACYI1l 27(732) 21-SEP-T6 15:32 PAGE 34

CH?S 1=
CHT2 ::
CH?§ $)
CH?7¢ :?
BR VINOSP :CHARACTER IS OK AS IS
VTEXCT: .BYTE 749,75.72.76.77.0
.EVEN
CH?7:  AOD #4, TEMCHR :CONVERT OCTAL TO 42
CH76:  ADD 7, TEMCHR :CONVERT T0 46
CH?2:  INC TEMCHR :CONVERT T0 37
CH?S:  ADD #2, TEMCHR :CONVERT TO 36
CH74: MOV TEMCHR, R3 :R3 NOW CONTAINS PROPER YALUE
VINOSP: BIC #177700,R3 CLEAR GRRBAGE
ASL R3 "MULTIPLY & BIT OCTAL BY Y
ASL R3 70 FIND RELATIVE POSITICN IN TABLE
ADD #TABLE-4,R3 :THIS IS ABSOLUTE POSITION
JSR PC, TIXDIS :DRAW CHARACTER
BR VTWL :AND CONSIDER NEXT
VIWDON: RTS PC
TEMCHR: O :SPECIAL CHARS ARE BUILT HERE

;-il****************i*****i***i!****iii******i!i*************i!**
:¥HIS ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE)

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

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

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

: THE ENTRY IN THE MATCH TABLE THAT MATCHED.

:1F NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCATION FOLLOWING
:THE LAST TRANSFER ARCORESS.

R ZERO IS THE MATCH TABLE TERMINATOR.

;THE N AND C BITS ARE CLEARED ON EXIT
33 EERARRNREHFFREFULEEIEERREEEHFRERREAEREERRREFRERERREERRERRLEEERF

BRAN: MOV R(SP),MACHER ;GET ADDRESS OF MATCH LIST
BRANL: ADD %2, (SP) :ADJUST RETURN PQINTER

INC MALHER -MOVE MATCH POINTER

7ST8 JMACHER ‘A ZERO INDICATES END OF LIST

BEQ NOMACH

CMPB KBDBUF , aMACHER

BNE BRANL :NO MATCH. TRY AGAIN

MOV J(SP), (SP) :PUT TRANSFER ADDRESS ON STACK
NOMACH: CLC :CLEAR CRRRY BIT

CLN :AND N BIT

RTS PC :RETURN APPROPRIATELY
MACHER: O

HH FREREEREREEREREEEENEEEEEEEEEEEEEREREEEREEREREEREREER XL LR SRS
: YHIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS

:THE ROUTINE IS GENERALIZED AND MUST HAVE VARIOUS

:CONSTANTS SETUP BY THE CALLING PROGRAMS.

:R3 POINTS TO THE MATRIX CODE WORDS
;;li*i*ii!!*!!ii*i*i*li***ili**i*l***i**l!il*i****i*****i**i*ii**

TIXDIS: MOV SHFTK,SHFTCT .SET SHIFT COUNT FOR DECODER
10V ROWK , ROW :SETUP THE NUMBER OF ROWS
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1656
1657
1658

006548
DOESSY
005556
006562
006EEE
006570

C06670
Caek7e

006674
006676
006700
006704
006710
006712
006714
006720
00e722

PROGRAM SUSROUTINES

313737
01230

013-0

013701
006002
103002
004737
005337
00100}
011307
063700
305337

0oocae

007105
000000
005037
0o4737
006724
007108
004737
006674
300207

006670 006672

001326
001330

005676
00ebe2

001332
006660
006664
001332
006672
001326

001332
001326

006726
006722

006246

008566

GRMMR 11 EXERCISER MACYLl 27(732) 21-SEP-T6 15:32 PARGE 35

MOV COLK, COL :AND THE NUMBER OF COLUMNS
MOV (R3)+,Re :GET THE WORD TO BE DECODED
MOV BRSX,RQ RO WILL CONTAIN THE X COCRD.
MOV BASY,RI 'R] NOWX CONTAINS THE Y COORDINATE
TIXL: ROR R2 :CHECK CODE WORD FOR BIT
BCC TIXBNO : IF CARRY BIT CLEAR NO POINT TO DISPLAY
JSR PC,DISPY! +GO DISPLAY POINT
TIXBNO: DEC SHFTCT :COUNT INFO BITS IN WORD
BNE TIXWOK : CODE WORD OK IF NON ZERO RESULT
MOV (R3),R2 :GET NEW CODE WORD
TIXWOK: ADD INCXY,RO ‘REFERENCE NEXT POINT
DEC ROMW :DONT GO PAST END OF ROW
8NE TIXL ‘NON ZERO OK
MOV ROWK, ROW ‘RESET
ADD INCXY,R! MOV Y UP A ROW
DEC COL {WHEN COL=0 WE ARE DONE
BEQ TIXDON
ESVT?QEX’RO -RESET X TO LEFT HAND EDGE
TIXDON: ADD INCXY,RO MAKE A SPACE BETWEEN LETTERS
MOV RC.BASX *AND RESET BASX TO NEW VALLE
RTS PC
SHFTK: 15.
SHFTCT: O
ROWK : S
ROW: 1]
COLK: b
COoL: 0

3 2 IR R IR IR I IR R
:YHIS ROUTINE CALLS ’ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE
;PRECISION OCTAL NUMBER TO ASCII CECIMAL AND THEN WRITES IT TO SCREEN
R i Attt a2 22 2 22 T R e L I e R e I a1t

BLANK:  ADUMMY

0
AWRIT: CLR DUMMY2
OTTY:  JSR PC,RSCZSP
DUMMY

H 22222 2232232323233 2322323223232 3333222322222 XX TTTTITILIL T
: YHIS ROUTINE CONVERTS R DOUBLE PRECISION OCTAL NUMBER IN CORE
:TO AN ASCII DECIMAL NUMBER.

‘THE CALL IS JSR PC,ASCIZ

‘%£IE+£HE ADDRESS OF THE LOW ORDER OCTAL WORD IN
E?”DC£EE+&DDRESS OF THE PLACE THE ASCII DECIMAL IS TO BE STORED
:THE HIGH ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING
:THE LOW ORDER WORD.

: THE SUBROUTINE SHOULD BE CALLED BY

: JSR PC,ASCZSP

: 70 SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE
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006724
005726
006730
006732
006736
006742
006 74E
006750
006752
006760
006764
006770
006774
006776
007002
007004
007010
007018
007014
007016
007022

0070¢2M

e g il ¥ I LB ¥ R |
MUNIVIVNDIU TN IO 6 b ps p—s p < pme s

Pra bt et pt Pt Pt Pt Pt Pt P @ P P Pt Pt pnd Pt Pt Pt Pt Pt P P Pt P P

SIN NN N NN N N NS NN S 535 )

() (G ) (D LI D)
o NN LW

1747 007062
1748 007064
174 007066
1750 007070
1751 007072
1752 007108

PROGRAM SUSROUTINES

0C0O000
000020

CCi3ee

00S737
001410
00S037
124527
00177S
105725
100001
005205
017600
062716
114520
100376
000207
000000
007108
0p7120

006730
000000
003002

000012
0gr-ore
000200
or29ile
207120

030080

007070

006730

006730
000060

000000
0ocoaz

007070

oAMMR 11 EXERCISER MACYll 27.732)
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{ANSWER. UNLESS THIS LRST CALL IS MACDE THE OUTPUT

;WILL ALWAYS BE 11 BYTES.

****i**li**!**i**********************i!***********i*****i*****i

AUMMY 1 :

DUMMY2: 0

ZESUP: O

RSCZSP: INC ZESUP

ASCIZ: MOV Q(SP),RI
ROD #2, (SP)
Mov (R1)+,R3
MOV (R1),R2

ASCLP:

MOV #10. DIVCNT
MOV $ASCRES, RS
MOVE #200, (RS)+
MOV #10. R4

MOV R5,-{SP)
JSR PC.DIVIDE
MOV (SP)+ RS
ADD &0, Re

MOVB R2. (RG)+
MOV R1.A3

MOV RO.R2

DEC DIOCNT

,ZERO SUPPRESS FLAG
T FLA

s SE G

:GET LOW ORDER ADDRESS
:ADJUST POINTER

:GET LOW ORDER

:GET_HIGH ORDER

:10 POSSIBLE CIGITS
:ADDRESS OF DIGITS

: CHGEN TERMINATOR

: DIVISOR

:SAVE RS DURING DIVISION
:DIVIDE BY 10

:RESTORE RS

sMAKE IT ASCII

tPUT IT IN THE ASCII STRING

; PUT ANSWER IN DIVIDEND SLOT

BNE ASCL
; NOW TRQN%FE%EgHE RSCII TO PROPER PLACE IN CORRECT ORDER

SKZE:

MOVALL: M

MOVAL:

BEQ MOVALL

CLR ZESUP

CHPB - (RS}, #60
BEQ SKZE

TSTB (RS)+

BPL MOVALL

INC RS

MOV 2(SP),RO
ADD %2, (SP)
MOVB -IRS), (RO)+
BPL MOVAL
RS PC

DIVCNT: O

ASCRES:
ADUMMY: .

.=.+l1.
=.+11.
-EVEN

; SUPPRESS ZEROES?

:NO _MOVE ALL

:INIT THE SWITCH

:LOOK FOR ZEROES

:AND PASS BY THEM

: BACK=-UP

QT LEAST ONE ZERO
;POINT TO FIRST NUMBER

; ADDRESS OF RESULTS

:ADJUST RETURN

:200 BYTE IS TERMINATOR

CEREEFRFEREERREEEEEEREAEEEREE R EFAERELEREEEREF AR ERERERREERERREER
THIS ROUTINE DIVIDES R POSITIVE DOUBLE PRECISION NUMBER
;FOUND IN R2 (HI) AND R3 (LC) BY THE POSITIVE NUMBER IN

tR4, THE ANSWER IS PLACED IN RO (HI) AND Ri (LO).

: THE_ROUTINE LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS

:S0 THAT FIRST BIT IS IN BIT 14 OF RY4. THE SHIFT COUNT IS THEN
QDDEQ T0 16. AND THE DIVISION IS STARTED BY COMPARING THE
:DIV.SOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND.

:IF COMPARISON SHOWS DIVISOR SMALLER, A SUBTRACTION IS DONE
;BETWEEN DIVSOR AND HI ORDER DIVIDEND AND THE ANSWER IS INCREMENTED.
: REGUARDLESS OF COMPARISON RESULT, BOTH THE ANSWER AND

' THE DIVIDEND ARE MULTIPLIED BY 2.

: THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICATED BY
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1796

007120
007182
007124
007126
007130
007132
907134
007136
007142
007146

007172
037174
007176
007202
007204
007208

007210
0G721e
007216
007222
007224
007230
007232
007236
007242
007246
007252
007254
007260
007264
007266
007270
007274
007276

007300
007302

007310

00500S
005000
005001
005205
00e304
100375
006004
010537
J62705

001366
000241
oeegc2
005337
001374
000z207
0acaoe

010046
013700
013702
010027
020227
103402
012707
010237
012702
004737
110046
012702
004737
600300
152600
010037
012600
000207

005000
005005
152205
060500
C0sS20¢e

007206
000020

007206

001246
007436

007426
007336
007436
007336
007300
007337
007300

001246

oRMMR 11 EXERCISER MACY1l 27(732)
PROGRAM SUSROUTINES

: SHIFTCOUNT.

LO3

21-SeP-Tk 15:32 PAGE 37

;RER3 /7 R4=RORI
LA R ERRERERERRERF IR ERRRERE AR RE AR ER RS AR E AR R RS RN RS R SR

OvIDE: CLR RS

CLR
CLR
INC
ASL
BPL

DIVJIUS:

ROR R

MOV
DIVLOO: ASL

NOSUB: ASL

RO

y
RS, RMJUST
#1b. RS
R1
RO
R2,RY
NOSUB
R4, R2
Rl
R3
p‘ﬁ

RS
DIVLOO

RLIJL: ROR R2

T
RMJUST: O

RMJUST
RLJL

S PC

; INIT SHIFT COUNT

; ZERG THE ANSWER

; THIS IS THE SHIFT CCUNT

;DIVSCR X 2

;GO UNTIL BIT 1S SETS

;MOV_IT BACK ONE

:SAVE SIFT COUNT FOR REMAN. JUST
+SIMULATE 16 BIT SHIFT

;ANSWER X 2

; COMPARE DIVISOR AND DIVIDEND
; IF DIVSOR LARGER NO SUBTRCTION

;NOTE SUBTRACTION IN ANSWER
;MAKE DIVIDEND LARGER

;BY 2
;00 ALL THIS SHIFCNT TIMES

;NOW RIGHT JUSTIFY THE REMAINDER

s RREERERERRXEEERERFEREERREEFERRFRERRRRERRERRRE R LEE SRR EEEREE RS

:tHIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES
S EEEEEEREEREREEEREREEEEEELEREEREEREREREEREEERRERELRE R R RS L LRES£E

YYavE: MOV RO, -(SP)
MOV TEMPO, RO
MOV XYBUF®, R2
MOV RO, (R2}+
CMP R, #XYBUFE
BLO 18
MOV $XYBUF , R2

18: MOV R2, XYBUFP
MOV #XYBUF , R2
JSR PC, 10%
MOVB  RC.-{(5P)
MOV 8XYBUF+1,R2
JSR PC, 108
SWAB RO
BISB  (SP)+,R0
MOV RO, TEMPO
MOV (SP)+,R0
RTS PC

108:  CLR RO

118:  CLR RS
BISBE  (R2)+,RS
ADD RS, RO
INC R2

sGET X L Y

;GET _CURRENT BUFFER PCINTER
: SAVE NEW X-Y VALUE

;END OF BUFFER?

’ 0

'YES, GO BACK TC BEGINING OF BUFFER
:SAVE NEW BUFFER POINTER

;CALC AVE X

;SAVE IT

:CALC AVE Y

;GO DO IT

:GET X-Y IN RO

:GET SAVED X

+PUT IN TEMPO

:RESTORE RO

<EXIT WITH AVE X-Y IN TEMPO

; ZERO SUM
;00 A MOVB TO R REG (UNSIGNED>

;ADD IT IN
:SKIP OTHER VALUE
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1824
1825
1826
1827
1828

007312

007334

007336
007336
007340
007342
007344
007346
007350
007352
007354
007356
007360
007362
007364
007366
007370
007372
007374
007376
007400
007402
007404
007406
007410
007412
067414
007416
007420
007422
007424
007426
007430
607432
007434

007436

020227

000300
042700
00ca07

000000
000000
000000
000000
000000
0000Co
000300
000000
000000
000000
000000
000000
000000
0009Co
000000
000000
000000
00CCCC
000C00
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000C00
000000
200000
007436
007336

007436

177400

MO3

GAMMR 11 EXERCISER MACYl1l 27(732) 21-SEP-76 15:32 PAGE 38
PROGRAM SUSROUTINES

CMP R2, #XYBUFE ;END OF BUFFER?

BLO 11§ :NO

ASL :DIVIDE BY 32.

ASL RD

ASL PO

SWAB RO

8IC 177400, R0 :CLR HI EYTE

RTS PC
XYBUF :

0

0

9

0

0

0

0

0

0

g

0

0

0

0

0

0

0

0

0

0

0

0

0

g

0

0

0

0

0

0

0

0
XYBUFE=.

XYBUFF: XYBUF

; R 22222 22 2222222322232 2332223233333 3 222 22223222313
'8BTTL TTY INPUT ROUTINE

é****************************************************i**********
NABL LSB

B At L bt b bt bbbt b bbb ottt et hi bbbt 22 22 SR 222 223 20
*SOFTNRRE SWITCH REGISTER CHANGE ROUTINE.
;#ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
:*GERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
: #lHEN OPERATING IN TTY FLAG MODE.
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307340
THY
08?45

007454
DO7456
00?74&2
007466
007472
00747

307502

007504
007510
007514
007520
007522
007526
007530
007532
007536

0G7SHG
007544

£07550
097554
007556
007562
007566

007570
007574
007576
007602
007604
007612
007616
007622
007630
007632
007640
007642
007646
007652
007654
007660
007662
007666
007672
007674
007676
067700
007732

GRMMA 11 EXERCISER MARCYLll 27(732)

TTY INPJT ROUTINE

8337;?
1074
038923
100071
117746
0N27 16
022726
004C=2
12377
001456

104400
104400
013746
104401
104400
00S046
00S046
105777
100375

117746
Q42718

021627
00100¢S
104400
062706
000757

0zieer
001022
005766
001403
016677
062706
104400
123727
001003
012777
000002
004737
021627
002420
021627
003015
042726
005786
001403
00e316
008316
008316
COSeee

000176 001140 $CKSWR: CMP

?NE
171470 ST8
BPL
171464 MOVS
177600 BIC
000007 CMP
BNE
001134 00000! CMPB
BEG
010312 TYPE
010317 $GTSWR: TYPE
0001786 MOV
TYPOC
01033C TYPE
19%: CLR
CLR
171406 78: TST8
BPL
171402 MOVB
177600 BIC
£0o02s 9. CMP
BNE
010305 _ TYPE
000006 20%: ACD
BR
000015 109%: cMp
BNE
000004 TST
BEQ
000002 171326 MOV
000006 118: ADD
001161 143 TYPE
001135 000081 SREB
000100 171304 MOV
159%: RTI
010512 169%: JSR
000080 CMP
BLT
000067 CMP
BGT
000060 BIC
000002 TST
BEQ
ASL
ASL
ASL
000002 17%: INC

NO3

21-SEP-76

#SWREG, SWR

itk

15%
$TKB, - (SP)
810177, (S5P)
7, (SP+

15
$AUTOB, 8!
158

JSCNTLG
$MSUR
SKREG, - (SP)

 SMNEW
-(SP)
=(3P)
J8TKS
7%

JSTKB, - (SP)
83C177, (SP)

(SP}, 825
10%

PC,STYPEC
(SP3, 460
189
(SP), 467
188

15:32¢ PAGE 39

;3 IS THE SOFTBSNR SELECTED?

+ +CHAR THERE?

::IF N9, DON’T WAIT AROUND

: 'GAVE THE CHAR

s 1STRIP-OFF THE ASCII

IS IT A CONTROL G?

:+NO, RETURN TO USER

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

; :ECHO THE CONTROL-G (1G)

;s TYPE CURRENT CONTENTS

; s SHVE SWREG FOR TYPEOUT _
; ;GO0 TYPE--OCTAL ASCII(ALL DIGITS)
; ;PROMPT FOR NEW SWR

+ sCLEAR COUNTER

;s THE NEW SKR

: ;CHAR THERE?

;3 IF NOT TRY AGAIN

; sPICK UP CHAR
;sMAKE IT 7-BIT RSCII

.+ IS IT A CONTROL-U?
: 'BRANCH IF NOT

:1YES, ECHO CONTROL-U (+U)
: + IGNORE PREVIOUS INPUT
++LET’S TRY IT AGRIN

2 IS IT A <CR>?

+ :BRANCH IF NO

-+ YES, IS IT THE FIRST CHAR?
: :BRANCH IF YES
: s SAVE NEW SWR

s sCLEAR UP STRCK
+sECHO <CR> AND <LF»

+ sRE-ENABLE TTY KBD INTERRUPTS®
; ;BRANCH IF NOT

: ;RE-ENRBLE TTY KBED INTERRUPTS
;s :RETURN

; ;ECHO CHAR
:;CHAR < 7
: ;BRANCH IF
::CHAR > 77
: ;BRANCH IF YES

: :STRIP-OFF ASCII

++ IS THIS THE FIRST CHRAR
: s BRANCH IF YES

+;NO, SHIFT PRESENT

- CHAR QVER TO MRKE
1+ ROOM FOR NEW ONE.

: tKEEP COUNT OF CHRR

YES
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0ONJB.PLL TTY INPUT ROUTINE
193 CCTT08 JSeElp 17T 8(S -215P), (SP) -:SET IN NEW CHAR
1837 2270 000~ A B8R 78 s:aET THE NEXT ONE
1839 20TTI4 124402 00:1eC 188: TYPE §JLES < TYPE 2(FRYLED
1333 28™22 203Te0 BR 208 +:SIM_LATE CONTROL-U
1842 .DSABL LSA
:guz
1342
;943 Lt RRRRR RN RRRR PR RGRRPRRRE RN RS RNRFFRENAS R RN ED RSB RRRFR AR BRSSP 2S
;g-g ::'gis RCUTINE WILL INPUT R SINGLE CHRRACTER FROM THE TTY
.S R o= .
136 e ROCHR - INPUT A EINGLE CHARACTER FROM THE “T¢
% A :® RETURN ERE : s cHARACTER 15 ON THE STACW
5339 ‘2 +:WITH PARITY BIT STRIPPEC JFF
o' H
.S58
SSS] 2omTE2 DliGM §ROCHR: MOV 5P} . -15P" : :PUSH DOWN THE P2
1982 20772~ [lEGaE D0Z0O0%  2022z2 MV $.5P},2.5F) s :SAVE THE PS -
383 JXTh32 1SSt iTlade .8: r;re a;vxs 1 WAIT FOR
1388 B6r 108378 BPL 1 1A SHARACTER
2955 0r40 117786 1:5@05 0AN2Y MOvB  JSTkB,4.SP)__  i:READ THE TTY )
J35E 2CT79e Q42TBR 170600 DCDOCY g1 8IS IP7), HISPI (:GET RID OF JUNK IF ANY
1957 BCT7shy T 00000 C00C23 CP 4.5P7, 828 ::1S IT A CONTROL-S”
(e O2CrTe2 00.3] gn; k! | ::aanncno£r
1958 J07CRM 106777 17115 28: st J¢TkS s WAIT FOR A CHARACER
1380 20770 105375 BPL 28 _ +:LOOP UNTIL ITS THERE
13€Y 3677 é&’“ 1;;égg MV  S8TKB,-:SP) ::53E7 CHRRACTER
1362 207776 (N2Tip 177 81¢C 8*C17?, (5P ::MAKE 1T 7-BIT RSC!I
133 Ci1o002 Qe2e27 000921 CHP (SPi+, 821 ::1S IT A CONTROL-Q"
18e4 H1T006 001366 BNE 3% :+1F NCT CISCARD 1T
1965 010010 00C7SO BR 18 - : YES, RESUME
‘86t 0100:2 026627 000004 000!N0 38: cMP §(SP:. 8142 ::15 1T UPPER CASE?
+367 010023 002407 BLY : :BRANCH IF YE
1968 Ci0022 (026627 000704 000178 o 4{SP), 817 +:15 1T A SPECIAL {HAR®
1368 £:9030 0093393 BGY 4S s BRANCH IF ¥
1370 018232 Q4Z7Be 0COOMC 0ODOOY BIC #40,4.5P) «:MAKE IT UPPER CASE
1571 013243 0Q000 NS: RTI ++GC BACK TO USER
197¢ (i ERRERRRRERRRRARERRERFRRCRRRRRF RN AR RRRRERRRRRARERRARRLFRRRRIRE
;gza ‘iEEEE ROUTINE WILL INPUT A STRING FROM THE TTY
1575 ™ RDL IN - INPUT A STRING FROM THE TTY
197¢ L% RETURN MERE : 1ADCRESS OF FIRST CHARRCTER WILL 3E ON THE STACK
ig;g % - s TERMINATOR WILL 2E A BYTE OF ALL 0°S
1978 0i0042 010346 SROLIN: MOV R3,-(SP) + s SAVE R3
1920 010044 005046 CLR -(5p) ::CLEAR THE RUBOUT KEY
*3f] 010046 012703 010276 1$: MOV sSTTYIN,R3 ::GET ADDRESS
1582 0100S2 022703 018358 28: CMP #$TTYIN+?,R3  :;BUFFER FULL®
1983 01C00%e 101456 BLS <% «:BR IF VES
1984 010060 104406 ROCHR ::G0 READ ONE CHRRACTER FRIM TME TTY
13€ 010062 1128i3 MOVB  (SP)+, (R3) ::GET CHARACTER
1886 0:0064 122713 000177 1C8: CMPB 8177, 1R ::1S IT A RUBCUT
1887 0i0070 001022 BNE c§ +:BR IF NO
1982 Q16072 [00E716 TST (SP) ::1S THIS THE FIRST RLBC.T”
1963 Q{9074 001007 BNE 1 ::BR IF NO
2532 010976 112737 Q00.3% Q10274 MO/B 8,98 1 TYPE R BACK SLASH
1681 fIliow 10402 fileve TYPE ,9%




ooNJB.PIL
1992 Q121:0
i993 §§C§lﬂ
{33 ai3ias
139 CldlaN
1997 813130
1998 D101
1999 0:L136
2033 CQiliv)
gcdl  Ji0iNe
£3Cs Q10150
£0C3 QICISH
2354 DI015s
2<05 Qidisee
e-2% LCi01&%
203 018178
2008 0i217¢
goc3 JICi7e
g0IC (15200
ecil 0102802
2cla 010206
2013 Qif2le
20:4 010214
2018 Q1€220
cJlg Qinhz2e
2C17 2310228
zoi8 Q10232
c2i9 ClZ23¢
2020 212240
22 L1724
2322 012283
cted [l02se
2324 0i02scH
g8 Ci02%e
2226 010264
2227 012272
c228 <1327
2029 0IC278
230 01C27%
2031 0.0308
2032 Cl23iz2
gc33 J1C31°7
224 010324
2035 010330
2026 010336
2037
2028
2C39
£042
2041
2042
£h43
2044
204S

MR INCEC=11-DINCB ¢

oRMMR 11

\ERCISER

TTY INPUT ROUTINE

QIE‘IB

010242

)

01027

12279
010278

SoC134
010274

00032S
Q1228

0000ze
Qaliel
£10278
01169

J182%4

300352
00C204

00001e

000
0S112?
g2012?7

CO4

MACY1] 27.732) 21-SEP-TE  15:32 PRGE 4|
MOV -1, 5P ;1SET THE RUSOUT KEY
£8: DEC R3 : :BACKUP BY ONE
CMP Rg.tSTT\IN STQCK EMPTY?
) Y 18R IF YES
MV  .R3:,93 ...ETUP T0 TYPEQUT THE LELETEC -HaE.
TYPE 33 30 TYFE
SR 3 100 RERAD ANCTHER CHAR.
58: 157 3o ..quaﬁuY KEY SET?
SEQ ° :BR IF
MOVE  #°.,S3 ITVPE A ancx SLASH
TYPE . 33
LR 'SF) :CLEAR THE RUBQUT KEY
~g: MPE 825, R ; i3 ‘HQRRCTER A CTRL U°
SNE 8§ ::BR IF NO
*YPE SONTLL ::TYPE A CONTROL "
3R is ..,o STRRT OVER
a§: CMP8  §22,(R3; :+ 15 CHARACTER A "tR™?
3NE 3% : 1BRANCH IF NO
CLRB R ..c-ena THE cwnancrsn
TYPE JSCRLF 1:TYPE A 3 *
TYFE $TTYIN ;i TYPE THE IHPUT s*arnc
BR = 1180 PICKUP ANOTHER CHACTER
43 TYPE §SUES :TYPE R '?°
B8R is ::CLEARP THE BUFFER AND LOOP
38: ¥?§E ng:.as ::ECHO THE CHARARCTER
cepg {5, R+ ..CHECK FOR RETURN
BNE 28 "P IF NOT RETURN
CLR3  -1.R3) ..VL CAR RETURN (THE 1S)
TYPE §LF :TYPE A LINE FEED
15T 15P)+ }:-LEAN RUBOUT KEY FROM THE STACK
MOV :SP1+,R3 : :RESTORE R3
MOV (5P) -isp‘ : tACJUST THE STACK AND PUT ADDRESS OF THE
MOV RS S ‘s FIRST RSCII CHARACTER ON IT
MOV oSTTYIN & 50)
RTI : RETURN
98: JBYTE 0 ..STORAGE FOR ASCII CHAR. TO TYFE
.BYTE 0 TERMINATOR
TIYIN: .BLKB 7 : ;RESERVE 7 ewfss FOR TTY INPUT
CNTLU: .ASCIZ /tU/<15><12> ..vo TROL *
$CNTLG: .ASCIZ /%G/ (1S (1D ..CONTROL "c'
§MSWR: .ASCIZ <15°¢12>/SWR =
SMNEW: .RSCIZ / NEW =
.EVEN

R SRR FERRER AR SR AERERRRREEREE RPN R ERR R SRR R RN PR R LR ER SRR LR RERE
‘8BTTL  TYPE ROUTINE

iiiili!ili!!ilil!iii’iii*illilii!!iliiiii!!iliill!li!ii*i!iiili

*ROUTINE O TYPE ASCIZ MESSAGE. MESSRGE MUST TERMINARTE WITH R QO BYTE.
+ #THE Q’JTINE WILL INSERT A NUMBER OF NULL CHARRCTERS AFTER R LINE FEED.

t#NCTEL: SNULL CONTRINS THE CHRRACTER TO BE USED RS THE FILLER CHARRCTER.
: #NQTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRRCTERS REQUIRED.
: #NCTES: SFILLC CONTRINS THE CHRRRCTER TO FILL WFTER.
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DENCB.PLL

248

2049

230

i

2083

cotN

088

g0S¢ Q010342
2087 Q1034¢
€358 010350
e359 010352
2260 010354
atél Q0l03S6
2062 (010362
2083 010364
2064 013366
€365 310370
2066 01037
2287 010376
2068 C10490
2083 Q010404
2070 010406
el7l JlCl4le
2372 01044
2073 3210416
2™ 010420
2378 (10422
2376 010426
2C?? 010430
2378 OI0434
gc79 010440
2080 0i0442
2081 _
228z 01044&
2083 010452
2084 Cl10454
208 Q10460
2086 C10464
2087

2288

c089

229C Q1046E
cd91 010472
2232 010478
2093 010504
2094 010506
e035 010510
2096 010512
2397 010Si6
098 0:0520
2299 (10526
2130 QICE3M
210l Gl3S36
£i02 (10542
2103 Closs4

TYPE R

0C1350
013746

105366
002770

004737
105337
0oo77e

112716
004737
132737
001372
005726
000724
105777
100375
116677
122766
001003
105037
000406
1227€E

oRMMA
L

TINE

001157

000C0e

000002
000011
000200

010558

g10sie
00115t

DOl154
C2000!

01381¢
010556

00C0ou40
gi0cle
gocce?

170432

0020002
000015

010556
00C0.z

11 EXERCISER

010856

170424
00coge

0gdccce

04

MACY11 27732) 21-SEP-TH 15:
+¢ CALL:
*1) USING A TRAF INSTRUCTION
a TYPE MESADR
: ®0R
3 ) TYPE
o4 MESADR
i
$TYPE: TSTB  STPFLG
BPL 18
HALT
BR 38
18: MOV RO, -(SP)
MOV 32{sP).RO
28: MOVB \RC)+.-LSP
8NE 43
3 (SP)+
£08: MOV (SP'+ RO
33; ADC 22, :SP)
RTI
4§ CMPE T, (SP)
BEQ 8%
CMPB  sCRLF, 'SP}
BNE 5§
75T (SP)+
TYPE
SCRLF
CLRE  $CHARCNT
8R 23
5%: JER PC,STYPEC
£3: CHPB srtLLc (SP1+
BNE 28
MOV $NULL, -(SP)
73: DECB  1(SP)
BLY 63

ISR PC, $TYPEC
ggce schancnr

:HORIZONTAL TAB PROCESSOR

es: MOVB &' ,(SP)
3§ ISR P, TYPEC
BITB  #7.$CHARCNT
BNE g’
TS7 (SP)+
BR 23
STYPEC: TSTB  987PS
BPL §TYPEC

MOVB  2(SP),3%TPB
CMPB 'ER ,2l5P)

BNE 1

CLRB SCHAFCNT

BR $TYPEX
18: cMPS #LF,2L5P)

32 PAGE 42

:sMESADR IS FIRST ADURESS OF AN RSCIZ STRING

,.ég }HERESR TERMINAL?
,,HRLT HERE IF NO TERMINAL
;LERAVE

: 1SAVE RO

::GET ADDRESS OF ASCIZ STRING

,,PUSH CHARACTER TO BE TYPED ONTO STACK
;BR IF IT ISN'T THE TERMINATOR
:3IF_TERMINATOR POP IT OFF THE STACK

,,RESTORE RO

..QD%UST RETURN PC

URN
: :BRANCH IF «HT>
:;BRANCH IF NOT <CRLP>

; FOP_ «CR> <LF> EQUIV
+:TYPE R CR AND LF

:;CLEAR_CHARACTER COUNT
:GET NEXT CHARACTER

:1G3 TYPE THIS CHARACTER

:31S IT TIME FOR FILLER CHARS.?

::IF NO GO GET NEXT CHAR.

1iGET 8 OF FILLER CHARS. NEEDED
:AND THE NULL CHAR

,,ooss A NULL NEED 10 BE TYPED?
i8R IF NO--CO POP THE L OFF OF STACK
1150 TYPE A N

..ogogor COUNTHS A COUNT

go

; ;REPLACE TRB WITH SPRCE
s TYPE R SPRCE
..BRRNCH IF NOT AT
; TRB STOP
:;POP SPACE OFF STACK
..GET NEXT CHRRACTER
; WRIT UNTIL PRINTER IS RERDY

;3 LORD CHAR TO BE TYPED INTO DRTR RES.
s+ 1S CHRARACTER R CARRIRGE RETURN?

: s BRANCH IF NQ

,,YES--CLERR CHRRACTER COUNT

:IS CHRRRCTER R LINE FEED®
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DINCB. P11 TYPE ROUTINE
2104 0§2555 301402 ?gg s;gpex ;;agnncu IF YEER g
: ' )4 ' ¢
gzgg §;g§§8 gggﬁﬁg JEaReNT: KBRD é BB THR EB0RT  (hBRace
aisé ! Hap YPEX: RYS ¢
2103 SRR EARERRERREERRREREEERRERRREREFEXRRERERERRERRLREXEERRFLE R £S2H
§ii? 8BTTL SINARRY TO OCTAL (RSCII) AND TYPE
-
2112 XL 3222222222 222222 2222222222222 282222322224
3113 :¥THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 2-CIGIT
elld :¥0C"AL (ASCII) NUMBER AND TYPE IT.
§i§§ ; 1§1YPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
2117 ir MOY  NUM,-(SP) : sNUMBER TO BE TYPED
2l1ig ¥ TYPOS ::CALL_FOR TYPEQUT
2119 L BYTE N 1iN=I T0 & FOR NUMBER OF DIGITS TO TYPE
2120 (¥ BYTE M +:M=1 OR C
212} i ::1=TYPE LEADING ZEROS
gigg H : :0=SUPPRESS LERDING ZEROS
4 :
2124 : #§TYPON----ENTER HERE TO TYPE OQUT WITH THE SAME PARAMETERS AS THE LAST
2125 :#3TYPOS OR $TYPOC
2126 s %CALL:
2127 S MOV NUM,-(SP) s ;NUMBER TO BE TYPED
g;sg ¥ TYPON :1CALL FOR TYPEOUT
2130 : #§TYPOC---ENTER HERE FCR TYPEOUT OF A 16 BIT NUMBER
gidl +®CALL:
2132 ¥ MOV NUM,-(SP) : sNUMBER TO BE TYPED
2133 '3 TYPCC : 1CALL FOR TYPEOUT
£i35 Q210562 017646 009000 §TYPOS: MOV @(SP),-(SP) : ;PICKUP_THE MODE
2i36 CI0SE6 1ie637 000301 011005 MOVB  1(SP),SOFILL  ::LOAD 2ERQ FILL SWITCH
5137 010574 112637 011007 MOVB  (SP)+,SOMODE+1 :;NUMBER OF DIGITS TQ TYPE
2138 0I0BO0 Oke71e 000002 ADD %2, (58) : ;ADJUST RETURN ADDRESS
2133 010604 000406 BR $TYPON
2.40 010606 112737 00000 C1100S STYPOC: MOVB  1,SQFILL ;3SET THE ZERC FILL SWITCH
5i4] 010614 112737 000006 011007 MOVB  #b, SOMODE+1 :18ET FOR SIX() DIGITS
2142 0i0e22 112737 0000JS O0I10C4 STYPON: MOVB 5, SOCNT +:SET_THE ITERATION CCUNT
2143 010630 010346 MOV R3,-(SP) }3SAVE R3
2144 012632 010946 MOV R4.-(SP) } s SAVE RU
2145 C10634 010546 MOV RS, -(SP) + 1SAVE RS
2i46 010636 113704 011007 MOVB  SOMODE+1,RY }1GET THE NUMBER OF DISITS TO TYPE
£147 D10B42 DOSHO4 NEG  RY
2148 0l0644 062704 000O0E ACD %6, RY ; :SUBTRACT IT FOR MAX. ALLOWED
149 010650 110437 011006 MOVB R4, SOMODE ++SAVE IT FOR USE
2150 010854 113704 011805 MOVE  SOFILL.RY $1GET THE_2ERQ FILL SWITCH
2151 010660 016605 000012 MOV 12(5F7.RS :iPICKUP_THE INPUT NUMBER
2182 (010664 005003 CLR  R3 ::CLEAR THE OUTPUT WORD
2183 010666 006105 18: ROL RS : sROTATE MSB INTO “C*
2184 010670 CO040Y BR 33 1160 DO_MSE
2155 010s72 006105 28: ROL RS ; ;FORM THIS DIGIT
215 010674 006105 ROL RS
2157 (10676 006105 ROL
158 010700 010503 MOV  RG,R3
£189 015702 CC6103 3§: ROL R3 ;3GET LSB OF THIS DIGIT




DNCB.PLL
2160 0107
Elaé giC 1
clbg 01071
2163 010716
2i64 010720
2i65 010722
2166 910nH
cle” Q1€
cls8 (010732
2183 51073t
21.0 010/“2
Tl 010748
3172 010782
2173 Q10754
8174 010756
ei7S 010780
2176 01076c
2177 010764
2178 D107EG
2180 010776
2181 OC!lICCS
2ige 011002
2183 011003
2i84 011004
2l8s 21i100S
2186 021:206
2l&?
2188
2189
2198
€19}
2192
2193
2194
2195
2.9%
2197
2188
2139
2200
220l
2202 011010
€283 011012
2204 01:C020
2205 011022
gc0é 011024
2207 011026
ce08 011030
2209 011032
eell0 011036
2211 011040
2212 G1i042
2213 011044
ezl4 011046
22.i5 0110852

-

MRINDEC-11-DINCB-¢

GRMMA 1! EXERCI
BINARY TO JCTAL (RS

108337 011006
nés ooy on =y
qaf 3 1(?4!
e

SER
CID

00C062

611904

030002 000CO4

00ccac

000004 000302

011.36

005002
112046
001420
122716
C03026

0cace0

FO4

15:32 PAGE Y4

MACY1l 27(732) 2l-SEP-TB
AND TYPE
DECB  $OMODE
BPL 7%
BI¢ 2177770,R3
BNE 4§
15T RY
BEG 13
4§: INC RY4
B1S #°0,.R3
53: BIS %' .R3
MOVE  R3,8%
TYPE 13
ol 3 DECE  $OCNT
36T 2%
BLT 6%
INC RY
B8R 2%
53: MOV (5P)+,RS
MOV tSP)+,RH
MOV «5P)+ R3
MOV 2(SP) | 4(5P)
MOV (SP)+. (SP)
RTI
g%: .BYTE O
'BYTE O
$OCNT: .BYTE O
§OFILL: .BYTE O
sonous JWORD O

**i!ii*****i!**i*l***}li**l

i TPE THIS DIGIT”

;BR_IF _NO
,,GET RID OF JUNK
:TEST FOR O
.,SHPPgESS THIS 07

IF YES
+ 1DON’ T_SUPPRESS ANYMORE 0°3
* 'MAKE THIS DIGIT ASCII
' IMAKE ASCII IF NOT ALREADY
: 1SAVE FOR TYPING
1160 TYPE TWIS DIGIT
:COUNT BY 1
..BR IF MORE TO DO
:BR IF DONE
,.INSURE LAST DIGIT ISN'T A BLAMK
:G0 DO THE LAST DIGIT
: 'RESTORE RS
: 'RESTORE RH
 IRESTORE A3
:iSET THE STACK FOR RETURNING

; RETURN
,,S*ORQGE FOR RSCII DIGIT
; TERMINARTOR FOR TYPE ROUTINE
:;0CTAL DIGIT COUNTER
:3ZERO FILL SWITCH
: :NUMBER OF DIGITS TO TYPE

+***¥l*l****lili**ii!**i!l*****iii

.SBTTL RERD AN OCTAL NUMBER -=)M THE TTY

Do RERREAREEREERERERRERRREERERRRRFRERERRREREEERREREERRREREEFEERRER
:#THIS ROUTINE S%LL READ AN OCTAL (RSCII) NUMBER FROM THE TTY AND

:#CHANGE 1T T0

:#THE INPUT CHQRRCTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
:#0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A "?* WILL BE TYPED
s#FCLLOMED BY A CARRIAGE RETURN-LINE FEED. THE CCMPLETE NUMBER MLST
:#THEN BE RETYPEC. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.

*LQLL
.! RDOCT
s ¥ RETURN HERE

$ROOCT: MOV (S
MOV Y(
MOV RO
R1
R2

13: ROLIN

23: MOVB  (RQ)+,-(SF)

3%
2’0, (SP)
4§

; ;RERD AN OCTAL NUMBER
::LOW ORDER BITS ARE JN TOP Oi
,,HIGH ORDER BITS ARE IN §HIOCT

s ;PROVIDE SPACE FOR THE
! INPUT NUMBER
}17USH RO ON STACK
$;PUSH RI ON STACK
tPUSH R2 ON STACK
; RERD AN ASCIZ LINE
»$GET ADDRESS §F-1SF CHARACTER
}1AND SAVE IT
} :CLEAR DATA WORD

;PICKUP THIS CHQQQCTER
,,xF ZERO GET QUY

MRKE SURE THIS CHARRCTER
;115 AN OCTAL DIGIT

THE STACK
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REAC AN OCTRAL NUMBER FROM THE TTY

128?16
00e423

S

0de102
006301

000000

CMPB 2’7, (SF)
43

BLT
RSL R T4
ROL R
ASL Rl oY
ROL R2
RASL Rl s 1 %8
ROL R2
BIC $1C7, (SP) :STRIP THE ASCII JUNK
ADD (SP) ¢, R] ,,noo IN THIS DIGIT
BR 23 :LOOP
33: TST (SP)+ : :CLEAN TERMINATOR FROM STACK
MOV R1,12(SP) ,,snvs THE RESULT
MOV R2'SHIOCT
MOV (SP)+ R2 ::POP STACK INTO R2
MOV (SP)+.RI :1POP STACK INTO RI
MOV (5P)+.RO : 1POP STACK INTO RO
RTI : tRETURN
4$: TST \SP)+ s :CLEAN PARTIAL FROM STACK
CLRB (RO .,ssr A TERMINATOR
TYPE ::TYPE UP THRU THE BAD CHAR.
c§: JWORD O
TYPE $QUES s3”7™ “CR" § "LF"
BR I3 .,TR AGRIN
SHIOCT: _WORD G :HIGH ORDER BITS GO HERE

*********ii****l'l'*********!i*!****i**i***!!*********!*i**i*i***
'48=TL  TRAP DECODER

33 HHEREERIREEEREF IR EEIEEERE TR E R F IR EER IR R RRE
:#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP* INSTRUCTION
:¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ACORESS
:#0F THE DESIRED ROUTINE. THEN USING THE RDDRESS OBTAINED IT WILL

; ¥G0 TO THAT ROUTINE.

$TRAP: MOV RC, -(SP) AVE RO
MOV 2(5P) RO csr TRAP ADDRESS
ST =(R0) : tBACKUP BY 2
MOVE  (RO),RO ,,csr RIGHT BYTE OF TRAP
ASL RO :POSITION FOR INDEXING
MOV srnpnocno,.no :INDEX TC TAELE
RTS RO ,moronmnme

.SBTTL TRAP TABLE

; #THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE RCUTINES CALLED
: ¥BY THE “TRAP™ INSTRUCTION.

; ROUTINE

$ TRPAD:
$TYPE  ;;CALL=TYPE TRAP+Q(104400) TTY TYPEOUT ROUTINE
§TYPOC :;CALL=TYPOC  TRAP+1(104401) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
§TYPOS ::CALL=TYPOS  TRAP+2(104402) TYPE OCTAL NUMBER (NO LEADING_ZERJS)
$TYPON ,,CRLL-TYPON TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST <ALL)

$GTSWR ;;CALL=GTSWR  TRAP#4:104404) GET SOFT-SWR SETTING
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SNCB. P11 TRAP TRBLE

222

€273 QlizQy 00VHHO SCKSWR ;:CALL=CKSMR  TRAP+S(104405) TEST_FOR CHANGE IN SOFT-SWR
2274 011206 00722 §ROCHR ::CALL=RDCHR  TRAP+B(10440b) TIY TYPEIN CHARACTER RCLTINE
227 011210 010042 §ROLIN ;:CALL=RDLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTINE
2276 011212 011010 SROOCT ::JALL=RDOCT  TRAP+10(104410) READ AN OCTAL NUMSER FROM TTY
2277 ;-ii**ii****ii***i***ii*******i****ii***ii**i***i***i*****¢**!***
2078 8BTTL POWER DOWN AND UP ROUTINES

&

2380 2 s BRI T T30 36 T 06 06 33 36 36 6 36 96 36 36 36 36 3 9 3 € 3t 3 6 96 T 9 3 3 96 36 3 36 36 6 3 36 96 3 96 3 3 3 36 36 3 3 3 % 3 % % 3 3 % #
2281 -POWER DOWN ROUTINE

2282 D11214 012737 011360 000024 &PWRCN: MOV #SILLUP, O8PURVEC ;:SET FOR FAST UP

2283 011222 1312737 000340 000C2% MOV 8340, 9#PURVEC+2 ;:PRIO:7

2284 011230 010046 MOV RO, -{SP) : +PUSH RO ON STACK

2085 011232 010146 MOV RI,-(5P} ::PUSH Rl ON STACK

2286 011234 010246 MOV R2,-(SP) : 1PUSH R2 ON STACK

2287 011236 010346 MOV R3.-(SP) + s PUSH R3 ON STACK

2288 01124 010446 MOV R4, -(SP) s 1PUSH R4 ON STACK

2289 011242 010546 MOV RS, -(5P) : 1PUSH RS ON STACK

2290 011244 017746 167670 MOV 2SHR, - (SP) s 1PUSH @SWR ON STACK

2291 011250 010637 011364 MOV SP, $5AYRE : :SAVE SP

2292 011284 012737 011266 000024 MOV 8SPLRUP, I#PWRVEC '} ;SET UP VECTOR

2233 0ilgéc 0CODCO HALT

sgg; 011284 00077 BR .2 + s HANG UP

2236 S REERRRREREFREERERFERRERERREERREREREERREFERERREEFERRERRERERERE R
2297 : POWER UP ROUTINE

2238 011266 0i2737 011360 000024 S$PWRUP: MOV #SILLUP, 9¥PURVEC ;;SET FOR FRST DCWN

2293 011274 01370 011364 MOV $SAVRE, 5P :26ET SP

2300 011300 005037 (011364 CLR $SAVRE : WAIT LOOP FOR THE TTY

2301 011304 005237 011364 18: INC $SAVRE s 1UAIT FOR THE INC

2302 011310 001375 BNE 19 :10F  WORD

2303 011312 012677 167622 MOV (SP)+, 3SR {1POP STACK INTO @SWR

2304 011316 012505 MOV (SP)+.RG 1:POP STACK INTO RS

2305 011320 012804 MOV (S5P)+. RY ::POP STARCK INTO RY

2306 011322 012603 MOV (5P)+ R3 ::POP STACK INTO R3

2307 011324 012602 MOV (S5P)+.R2 :1POP STACK INTO R2

2308 011326 012601 MOV (SP)+.RI ::POP STACK INTO RI

2309 011330 012600 MOV (SP)+ RO - 1POP STACK INTO RO

2310 011332 012737 011214 00002y MOV $3PWRON, 9¥PURVEC’ ;SET UP THE PCWER DCWN VECTOR

2311 011340 012737 000340 000026 MOV 8340, 8PURVEC+2 ;:PRIO:?

2312 011346 104400 TYPE : 1REPORT THE POWER FAILURE

2313 011350 0l3222 SPURMG: .WORD  PWRMSG + 1POWMER FAIL MESSAGE POINTER

2314 011352 012716 MOV (PC)+. (SP) : {RESTART AT STARTI

£31S 011354 001616 §PWRAD: .WORD  STARTI : 'RESTART ADDRESS

2316 011356 000002 RT1

2317 011360 000CO0 $ILLUP: HALT + s THE POWER UP SEQUENCE WAS STARTED
23'g 011382 000776 BR -2 :+ BEFORE THE POWER DOWN WRS COMPLETE
2319 01138% 000000 $SAVRE: 0 : PUT THE SP HERE




104

MRINDEC-11-DINCB-C_ SAMMA 11 EXERCISER MACYIl 27.732) 21-SEP-76 15:32 PAGE 47
DINCB.B11 vTO!1 INTENSITY BQINTERS & DATA

2320 .SBTTL_ 'TO1 INTENSITY PQINTERS & DATA

2321 :TABLE OF POINT: S TO X AND ¥ INTENSITY PATTERNS FGR VT01 DISPLAY

2353 011366 011466 LEVTAB: L]

2324 QL1370 Dl1u6: L2

2325 011372 Gl147L L3

2326 011374 011474 L

327 011376 011500 LS

2328 0I1400 011505 Lg

232§ 0l140 011513 L7

2330 DII404 01152 L8

£331 011406 211532 L9

2332 0114i0 D11543 L10

2233 OlI4i2 011585 L1]

8334 011414 011570 L12

£335 (0l14ip 011604 L13

233 011420 01162] L1§

2337 Q11422 011637 L15

2338 0ll424 011ESE L1f

2339 0ll4ae 011676 L17

2340 011430 011717 L18

£341 01143z 011741 L19

2342 011434 011764 L20

2343 QII43s 012010 L2l

2344 011440 012035 Lgg

2345 Ql1442 012063 L23

2346 DI11444 012112 L2y

2347 Cliyye 012142 LS

2348 011450 012173 L2k

2349 Q11452 012225 L7

2350 Q1I4E4 012250 L8

£351 D0II486 012314 L29

2352 D0il460 01235) L30

2353 [01l462 012407 L3]

2359 Ollded D12%e L32

2356 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY

2357 : THE ENTRIES_ARE PACKED 2X,Y COCRDINATES T0_A WORD

23t8 ' THE EVEN_BYTE CONTAINS THE FIRST PAIR,3 BITS PER

2359 : COORDINATE.

2361 Dll466 033 Ll:  .BYTE 33

2362 011467  Dlb 062 Le:  .BYIE 15,62

£33 0il47l Q26 032 064 L3:  .BYIE 26,32,6M

2364 Oli474 Q021 015  OSe Ld:  IBYTE 21,15,56,62

23t5 011477 062

23k 011500 005 020 Q43 LS .BYTE 05,20,43,57,71

2367 011803 057 071

£3c8 011505 @24 000 032 Le:  .BYTE 24,00,32,47,65,51

2369 011510 047 065 OS]

2370 011513 002 Q15 Q20 L7 .BYTE 02,15,20,43,46,61,65

2371 01161 Q43  O4 OBl

2372 011521  Oeb

2373 0li522 005 012 024 Le:  .BYTE 0S,12,24,37,41,56,70,63

2374 011588 037  Q4f  OSe

2375 011830 670  Oe3
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MRCYLl 27(732) 21-SEP-76 15:32 PAGE 48

3 DATA

LS:

LI1O:

L1l

Lli2:

w138

L1S:

LIS:

L1b:

L17:

L1B:

L19:

Le0:

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

.BYTt 00,13, 16,31,43,55,57,61,74,35
.BYTE 12,15,27,33,41,45,62,57,74,00,76
.BYTE 00,03, 16,21,.24,37,42,45,57,61,64,76

.BYTE 07,12, 15,20,34, 36,42,50,54,56,71,73,75
.BYTt 01,08,07,13,20,26,32,34,46,40,52,60,65,73
.BYTt 03,2..27,1!,25,30,33,45,47,50,54,52,71, 74,66

.BYTE 06,10,23,25.27,30, 32,44,46,50,53,64,71,77,02, 04

.BYTE 02,04,08,10,22,25,27,30,33
.BYTE 4§,47,50,52.65,71,73,77

.BYTE 02, 14,06,10,22,25,27,30,33
".BYTE 45,47,50,%52,64,66,71,73,77

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

.BYTE 8&3,85,71,74,77
.B¥T¢ 01,03,08,07,12,30,23,64,25,42,27,34, 36, 5!




MRINDEC-11-DINCB-(

DINCB.PLI

2432
5433
5434

00000

12051

12061

OO000O0000000000000000000O0O00OO0OOODOO0OCO00O0OOC0OO0O0DO0OOO00O00

Pt P Pt Pt Pt ot Pt Pt s st Ponet it it st et nt Pt ot Prumts Pt Pt st Pmt Pt Pomt Pt Pt Pt frut P Pt et Pt Pt
n

VTOL INTENSITY POINTERS & DATA

007 0le
023 064
Q4e 027
036 05l
0SS 0s?
053 066
001 003
007 010
016 02l
025 042
034 04sS
0S1 0SS
060 064
07e

001 003
007 010
016 02l
025 04e
034 46
gs! 053
Q5?7 060
086 072
000 002
ol1 013
0ce 034
031 025
042 04?7
0sl! 0S4
060 063
071 074
000 003
0l2 014
021 3223
027 032
030 043
046 0S0
0SS 0e3
067 071
076

003 00s
010 0le
016 021
02?7 032
036 041
045 04?7
0se 0sYy
0ES 067
072 076
003 005
010 0le
02l 023
030 032
036 041
084S 047
0S4 0se
063 067

039
025
034

Lae:

Led:

LeY:

Les:

L26:

KO4

GAMMA 11 EXERCISER MACYLL 27(732) 21-SEP-76 15:32 PAGE 49

.BYTE 85,57,70,53,68,72
.8vTt 01.03,05,07,10,40,16,21,23,25,42,27,34,45

.BYTE &1,55,57,60,64,68,72

.BY't 01,03,0%,07,10,40, 16,21,23,25, 42,27, 34,46

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

.BYTE 00,0¢2,08,11,13,16,22,34,27,31,25,40,42,47

.BYTE Si,54,56,60,63,55,71,74,76

.8YTE 00,03,07, 12, 14, 16,21,23, 85,27, 32,34, 30,43

.BYTE 4§,50,52,55,63,65,87,71,74,76

.BYTt 03,05,07,19,12,14,16,21,23,27,32,34, 36,41

.BYTE 45,47,50.52,54,63,65,67,70,72,76

.BYTt 08,05,07,10,12,16,2!,23,25,30, 32,34, 36,41

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




MRINDEC-11-DINCB-{

DINCB. P11 vT01 INTENSITY POINTERS & DATA
2488 012222 072 O74 076
2489 012225 00l 003 Q07 L2
2490 012230 012 DI  OIb
2491 012933 021 023 025
o492 01923k 027 030 032
2493 012291 03 03k
2494 Qlga43 041 D45 047
495 0146 050 252 QS
2495 012951 OBl DRI  OBS
2497 Q012284 067 070 074
2498 012957 07
£499 Q12260 003 005 007 L2s:
5500 012263 €0 0l2  OIY
2501 Qlggeb 016 021 023
8502 0171 027 Q3 03?2
o503 012274 0™ 0%
2504 012276 043 045 OW7
2505 01230! 050 0s2 D54
9506 0123%4 056 OBl 063
2507 012307  O06S  Oe7 070
2508 012312 072 07
2509 01231 OOl 003 005 L2s:
2510 012317 007  OID  Ql2
o8il Q12322 016 013 02l
2812 01235 023 027 030
2513 Q12330 032 0 036
2514 012333 043
515 012334 Q4 Q47 0SO
251f 012337  Os2 0S4 056
2517 012342 0Bl  DB3  O0&7
2518 0125 070 G722 O™4
2519 012350 076
2520 012351  OOI 003 005 L30:
2521 012384 007 010  OQI2
2S¢ 012357  OI4 016 D2l
2523 (0l23ke 023 025 027
2504 01235 030 032 036
2595 012370 01
2526 012371 Q43 045 047
2597 012374 00 054 0%k
9528 012377 Okl 063  0BS
2529 012402 OB? 070 072
2530 012405 074 076
2531 0l2407 00OL 003 005 L3l:
2532 0lg4l2 007 010 012
2533 01415 014 016 DAl
2534 Dl1420 023 025 027
2535 012423 030 032 036
253k 0lo42b  [H)
2537 0la427 043 Q45 047
9538 0lg432 00 052 05
2533 0iP435  OSe OBl 063
2540 012490  O0BS 067 070
254l Ol443 072 O 07
2542 Olgv4e 00 003 005 Laz:
2543 Q0le4sl 007  0i0  OI2

o4

GAMMR 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PARGE SO

.BYTE 01,03,07,12, 14,16,21,23,25.27,30,32,34, 36

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

.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

.BYTt 0!,03,05,07,10,12, 16, 14,21,23,27,30, 32,34, 36,43

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

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

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

.BYTE 01,908,08,07,10,12, 14, 16,2!,23,235,27,30,32, 35,41

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

.BYTE 01,03,05,07, 10, 12, 14, 16,21.23,25.27,30.32.34. 36
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DZNCB.PLI VTOl INTENSITY POINTERS 8 DATA

cS44 012454 01M 016 02l
25458 (012457 023 025 027
24k 012462 030 03z 034
2547 Q0lgyes 036

2548 0l2ueb o4l 043 04S .BYTE 41,43,45,47,50,52,54,56,61,63,65,67,70,72,74,76
2548 0124?71 Q47 050 0se

2550 012474 0S4 056 06l

e551 012477 063 0&S 067

2552 012502 870 072 0™

2553 QJ1250¢ 076

2554 .EVEN
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DINCB.PLL DISPLAY MESSAGES

PE45 040 02ES02 040507 WDOOG: .ASCIT / B-GAMMA/<END)
2652 O48S515 100101

2587 .EVEN

2588 000200 END=200 ;MSG TERMINATOR FOR DISPLAY CHARS

2555 .SBTTL DISPLARY MESSAGES
2556 :THIS IS _THE MESSAGE FOR THE BOTTOM OF THE SCOPE
2557 000000 TERM=C
255 812506 Ué 536 MESS1: WDOO!
255 12510 000000 TERM
2560 Q012512 01256! MESS2: WDOO2
256! 012514 000000 0
cS62 012Si6 012604 MESS3: WDOO3
esb3 012520 0QO000CC 0
2564 012522 Ql26l: MESSH: WDOO4
eseS 012524 000000 - 0
c566 012526 012636 MESSS: WDOOS
2567 012530 000000 0
2568 (012532 012645 MESSE: WDOOb
2569 012534 000000 _ 0 ’
€570 012536 005015 047514 042527 WDOOl: .ASCII «<15><12>/LOWER THRESHOLD /<END>
2571 012544 020122 O0O44le4 042522
gs7e 012552 044123 048117 020104
2573 01580 200
2574 01256l 015 0Se412 050120 WD002: .ASCII <15>¢12>/UPPER THRESHOLD /<END>
2575 0l2ses 0S110S 052040 051110
2576 012574 O0OS1S0S 047510 042114
2577 012602 100040
€S78 Q12604 00S01S 020132 047503 WD0O3: .ASCII  «15><12>/Z COUNT=/<END>
2579 (012612 047125 036524 200
2580 012617 040 040515° 0Sl124 WDOO4: .ASCII ~/ MATRIX COUNT=/<END>
2581 QCla2e24 054111 041440 0S2517
2582 (012632 0S21le 100075
2583 8%2&3& 020040 047532 046517 WDOOS: .ASCII /7 2Z00M/<END»
0l
0!
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QINCB.PLL
2648 013026
25+6 012030
ag:r 0%3032
=]
58 By
2650 C13040
2651 013042
£652 0130W
2553 013028
2684 QJ130
2658 013052
2656 01354
2857 013056
2658 0130690
2659 013082
2660 013064
2661 013066
g2 013070
2663 013072
2ted 013074
2568 013078
2666 013100
268” 012102
cbt8 J13104
2669 013106
2673 213110
gbZi Cl3lie
cb7e Q13114
2673 013116
ce74 013120
2675 (13122
2876 013124
2677 013126
2b78 (013130
2579 013132
2820 Q013134
cs8l 013136
2682 013140
2683 (13iv2
2684 013144
2685 013146
25 013152
013182
013154
013156
013160
013162
0131
0131
013!
0131
0i3l
0131
01
0!l
al
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GRMMA 11 EXERCISER MRCYLL 27(732)
VIOl CHRRRCTER TRBLE

02057
38041

02

21-5EP-76 15:32 PAGE SY4
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MRINDEC-11-DNCB-c  SRAMMR 11 EXERCISER MRCYLL 27.732) 21-SEP-76 15:32 PARGE &S

3474 0200SS (52126 030460
3502 242040 051866 C4&120

35
3513 015 G410i12 051525 MSGS:  .RSCIZ <1S»<12>/BUS TIMEOUT ER - NC11/
3520 052040 QueSil 047S0%

3526 052125 Q42440 020122

3234 020055 041516 03046l

35

43 0I5 Q42412 0S2116 MSGB:  .ASCIZ «15)<12)/ENTER KEYBOARD COMMAND(S).
3550 051108 Q4SW4O 054505
3856 047802 051101 020109
364 047503 Q46515 (047101 .
3572 024104 024823 000
3 0I5 0410[2 (051525 MSG7:  .ASCIZ «<15°(12>-BUS TIMEGUT ER - ARIL"
304 052040 O4eSI] 047805 :
3gl2 0EZ125 Q424 020122

DINCB.B11 vi01 "CHARACTER TABLE
2701 013206 210102 10102 17
2732 013210 Q-rOI0 27010
733 Q013212 Q43058 43058 8
*h§ Q13314 (35056 35056
S35 B1331e Q410i6 41016 19
2006 £i3220 0350 3507
2708 .SBTTL ASCII MESSAGES
210 213222 00S0IS 051012 051505 PWRMSG: .ASCIZ  <15><12><12)/RESTARTED AFTER POWER FAILURE/
Sr11 013230 (40509 Q52182 042108
Zr12 013236 MO0WQ 052106 01108
3713 013844 00040 053517 051135
2714 (13252 (043040 044501 052514
15 Q13960 042522 000 K
2716 013263 OIS 00SDIZ Q42115 MSGl: .ASCIZ <15)¢12).12>/MD-11-DINCB-C  GAMMA 11 EXERCISER/
2r17 013270 030455 D2EYRI 055104
718 013276 (04i516 006502 020103
2719 013304 020040 040507 O4ES15
2r20 013312 020101 Q30461 Q42940
2731 013320 048530 0%1522 OSIsll
2722 013326 05!105 _ 000
2723 01333] 0I5 Q42412 052116 MSG2: .ASCIZ «<15><12>/ENTER THRESHOLD VALUE IN OCTAL - THEN RETURN =/
2723 Q133% 061105 052040 QSI110
2726 013344 051505 047510 Q4211d
2726 013352 053040 0YeICI Q42525
£707 013360 0W4940 020116 CN4I517
2728 013366 040524 52014 020055
2729 013374 Q44124 047105 051040
2730 0I3™02 0S2105 051126 C20il6
2731 013410 030075
732 014j2 005015 052502 020123 MSG3:  .ASCIZ «i5)¢12>,BUS TIMEOUT ER - vSVOIl DISPLAY/
733 0i3420 Q44524 (04sS16 (52517
2734 012426 020124 051105 02644C
2735 Di3434 053040 053123 (0304e]
273 DI3442 QY2040 051511 OW612D
737 Q13450 054501 _ 0CO i
2738 013453 0I5 Q41002 051525 MSG4: .ASCIZ «15)¢12>.BUS TIMEOUT ER - V0L DISPLAY/
2733 QI34ED 052040 Q46SII (047505
2738 Ol34E 0E2125 Dupu40 020122
31
01
01
0]
8]
01
0]
0
01
0!
0]
0!
Ci
i
Cl
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DINCB. Pl RSCII MESSAGES

2.8"
258
g 58

013620 Q20065 O0S1101 03046l
013626 000
C0000!

.ENC




=OUMMY
RRADR
ARBUF
RRCHRAN
RRCONV
RRCSR
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GRMMR 11 EXERCISER MRCYll 27(732)
CROSS REFERENCE TASLE -- USER SYMBOLS

1752

1812
1292%
1296
13687

16918
1583+
1593+
1254

910

796

1295% 1508
1507 %
1393 1508  1S09%

1658 1673 1676%
1659

8304

853 874 894

21-5eP-7% 15:32 PRGE S8

1510

300

919s




MRINDEC-11-DINCB-C

DINCB. P11
CKVALU 00327
¢LALL = 000100
L2 = 000020
oL 008672
CoLK_  ODBE7D
COMSAV 01316
CPERL 001334
¢R = 0OOCIS
CRLF = 000200
CCHAR ~ 00BIOE
DSONT  DOSE46
DOISP = 17:570
DIS3G 004462
DISBGL 004730
DISDAT 002622
DISDON (003500
DISLOP 003234
DISPLA OOLid2
DISPRE 000i74
DISPY  00SB3Y
DISPY! 005676
DISPY2 005726
DIVCNT 307070
CIVIDE 007120
DIVIUS 307126
SIVi00 007146
QMATRX (03212
DSWR_ = 177570
CTYPE ~ 001254
DUMMYL 006724
CUMMY2  00E726
DVLOOP (0G3342
CVvIDl  00B30H
EMTVEC= 0C0D3C
END = 000200
ERPSE 005536
ERRVEC= 000004
FREERN 001342
GAIN 601320
GET 00212
GNS S EEESER
GOCN 003376
GSG 003166
GTSWR = 104H0H
HORIZ ~ 001274
HT = 000G11
INCXY ~ 001332
INTENS 001256
INTLUT 001260
15TVEC= 000020
JBOX 004160
J80X1 004306
TBCX2 004400
JTYPE 001346

1017

1195

aRMMR 11 EXERCISER MRCY1l 27.732)
CROSS REFERENCE TARBLE -- USER SYMBOLS

1412%

1180

1081
352

1565
1476

ledl

1454

1048
1693

258:

14318
T37%
915

2269

1675

1334%

05
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1169 -

1204

2585
743%

1141

2271

1176
1208

1163

25864
1345>
1405
2273

e
MNye—-
WL

1354*

2274

[
NJe—
na
— =~}

1269

1371»

227S

14528
1226

1303

2276

1231

1306

1332%

1235

1351*

1395+

1282

1374*
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DINCB.PIL
N20BLUF  OC130M
hBINT  00&l22
ABUFF 001306
LARGEL 003150
LRRGES 00313e
LDIMGE (00SYS
LEVTRB 011356
LF__ = 000Cle
LISEN 001712
LISN 00173¢
Ll 011486
L0 011543
L1l 011555
L12 011570
Li3 011604
L4 011621
L1S 011637
L1 011656
L17 011676
L18 g1171?
LiS 11741
2 011467
L20 11764
L2l 01201
Lee 212035
L23 012063
L2Y glalle
Les 012142
L2k 012173
L27 012225
Le8 012260
Le9 012314
L3 011471
L30 012351
L31 012407
L32 Qla44p
L4 011474
LS 011500
Lb 011505
L7 011513
LB 011522
LS 011532
MRCHER 006530
MGPRDR 001266
MAPLD 003504
MATRIX= 020000
MESS] 012506
MESSZ2 012512
MESS3 012516
MESSH  0le5e?
MESSS 012526
MESSE 012532
MLOOP 003416
MOVAL 007062
MCVALL 007052

brls
751
6728
3898
958
893
1048

1535*

1534
784»
996
986

14898

CROSS REFERENCE TRBLE -- USER SYMBOLS

1638
786 78B% SS1x 8s2 1250 1252%  |S34#

-

Ut
WO
WAoo O

840 843 8e6 880 885 BEs

163t 1638 16448
{8;% 1094% 1095 1102%
8
746 748 835 837 1145 1422 1424

17454

1S3S#

gal

1836

9C3




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

DINCB.PIL

MRXRDR 001264
MSELCT 0013%2
MSGL 013263
MSG2 013331
MSG3 013u12
MSGH 013453
MSGS 013513
MSGE 013543
MSG? 013577
MXSML 004042
NCARDR Q01164
NCRREG 00120¢
NCCSR 001178
NCIREG 001210
NCOFF 001200
NCSET 001556
NCSFUN 001212
NCSTP 005464
NCSTP1 0DSS06
NCSTRY (Q0S440
NCZHI 001204
NCZLO 001206
NODEF 323360
NOMACH 005522
NOSUB 007182
OTTY 006704
QUTLIM 033304
QVTHHI 003164
PRTWRT 003662
PC =%000007
PIRG = 177772
PIRGVE= 0032240
PIXASM 001272
PIXCNT 001270
PRC = 000000
PRI = 000040
PRe = 000100
PR3 = 000140
PRY4 = 000200
PRE = 000240
PrReé = 000300
PR7? = 000340
PS s 177776
PSW = 177776
PUWRMSG 0]32¢22
PURVEC= 000024
ROCHR = 104406

1501 *
1677%
2084*
Yols
SiSs
Bbb#
66SH
438#
4398
HYOs
H4ls
Y428
443
CARL]
Y45
418%
419%
2313
Ci0s
1984

1008*

869
419
785#%

22744

1009%
Q06%

27234

912
27384

738
1404*

1245
1412

1404

895
B69x
706%

CROSS REFERENCE TRBLE -- USER SYMBOLS

1011
1336

2732

SR E
1405#*

1262%*
1420
14208

745%
901 *
976
1162%
1231%
1377%
1SY45*
1897%
2l07%

1082*
1090*

B873%
2282%

I05

21-SEP-76
1012%  1C1E»
856 884*
1406% 1412
1421 *
831% g32*
907 # 919*
1086 1089
1169 1172«
1235%  1257%
1397% 1407
1550%  156S+#
1728%  174S#
2314
1083  1084x
1093%
895+# 899»
22B83%  2292%

8873
1413%

839*
923%
1115#%

2298

15:32 PAGE 61

889
1914%

g42%

890

845

335*
1119%
1184+
1284+
1426*
15897%
1812%

1092*

2311

915»

846

338*
1122%
1187%
1230%
1946%
1617*
1817#%

1152+

860*
Q42 *
1123»
119G9%
1293%
1459
1619+#
1831%

1243%

852%

S49%
1127%
1204#%
1296
1470%
1e43%
1924#

1246

976%

9S2#
1128%
1209%
1300+
1480%
1562

2077 %
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DINCB.PLL

ROLIN = 104407
RDICT = 104410
RESVEC= oogoxo
RLJL 0017
RMIUST 007206
ROUTA 002104
ROUTB 002116
ROUTC 002130
ROUTD 092140
ROUTE  D0214d
ROUTF  00215Y
ROUTG 002250
ROUTI 002260
ROUTK 002302
ROUTL 002312
ROUTM 002342
ROUTN 00240z
ROUTR 002420
ROUTS 002436
RCUTT 002454
ROUTU 002470
ROUTV 002520
ROUTW 002840
ROUTZ 302576
ROW  O0SEE6

RO "000000

Rl =%002001

R2 =x000002

R3 =7000003

2207
871

810

0D "OOO0O0 00 W o
U s pa ps pa
— OO £ LM r—

2275
897

1793

1792
835#
83748
839
8418
3428
3444
8604#
8628

CROSS REFERENCE TRBLE -- USER SYMBOLS

227’64

1795

118!

1669% 1681
1013 1015%
1680#

801#

733 734%
S09* 910%
W3 965%
1096 1099%

1197%  1200%
1275%  127E#
1340%  1346%
1424 1453
1745%  1747#%
1822%  1B2b#*

e2l2 2e32%
733% 735
SB8#* 989
1133 1134
1230*%  1236%
1339 134}
1562%  1Sp4#
22lBx  2220#
1017 1019%
1558% 1559
1733 1782
1823% 1824
1029%  1040%
1514 15]18%
1657 1665
2004 2008
2le8x 2169
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786%

929%

q72o%
1100
1201
1277%
1347
1466%
1772%
1827%
2235#%

g48*

99]
11EE*
1274%
1366%
1659«

JOS

789
Q32#
S73
1167%
1203*
1309%
1348%
1468
1781 %
1829%*
2250

g57%
993
1183%
1278%
1367%
1670%
2225#
1037%
1561 %
1787%
22llx
1134*
1528
1732%
2016
2287

791 %
933
975%
1170%
1210%
1311%
1349
1489%
1800
1829%
2251%

q30*

994
1185%
1279%

792

794

939*

989
1175%
1219%
1313%

795
940
993%
1177%
1222%
1329%
1368%
1658*
1810
2061 %
2254

Sblx
1034
1206
1314%»
1330
1732
2308*
1139
1657 %
1804
2229
1297

797

CECE
1000%
1178
1223
1331
1386%
1666%

847 %
94Sx
1003

1182%
1225*
1332%
1388

1673%
1814%
20E5*
2256+#

369
1039+*
1214%
1316%
1467 %
1787%

14942
1655%
ISDf
2286
1493
1613*
198%
2158*

849»
947
1054+#
1186#%
1232%
1335#%
1389%
167S%
1815
2204
2284

70%
1049
2202
1330*
1469
1785*

14999
1722

180S»
230?*
1498»
1514
13993»
2159»




KOS
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DZNCB.P1L CROSS REFERENCE TABLE -- USER SYMBOLS

RY  =v%000004 430® 1023% 1030% 1031%  1036*  1044*  1047% 1048 1049  10S7¢ 1072 1074#  1C7S#
1076% 1077 1078 1079+ 1085 1580 1581  17pB* 1775k  1777% 1782 1734 32143
2146%  2I47%  2148% 2I49  2ISDx 21e4  21eb¥ AL74% 2l77% 2288  2305#

RS  =%000005 43le [Q48* 15Sp  ISp0  IS76* 1578 1580  1724r  I7e5% 1727 1728%  1731f 1740
1742 1744% 1797 1771 1774 1778 i1779% 1788 1820  1821% 1822 2145 ZlSls
2153%  2155#¢ 21Sk¥ 2157% 2158  2176x 2289 2304

R6  =000008 432e 434  B37*  638x £33

R? _ =%0000O07 433% 435

SCLCEL 003320 1020 10254

SELCTA 00Sile 7e4 876 907 1329

SELCTB Q05262 7e6 901 1365w

SELCTC 005356 862 138k

SHETCT 00B6E? 1654%  1B63* 16798

SHFTK 006660 1654 16788

SKZE 007036 17408 1741

SP°  =%000006 Y34ys  7C1¥ 709  7I7¢ 721 740 783 872 §98 1356 1378 1S7B  1577s
1633 1b34¥ 1640 1719 1780 1727% 1789 1745 1796  1800% 1810 1819  18!6
1984% 18BS¥ 188 1833 1396+ 1897  190f* 1902* {906  1909* 1913 1815  13i7
1918 1925 1927  1923% 1830  1932% 1933¢ 193%% 1935¢ [336* 1951+ 1952%  19GSs
195p% 1957  19pi* 1962* 1963 1966 1968  1970% 1979+ 1580 1985 1938 1932«
1999 2003¢+ 202z 2023  2024* 2025* 2026% 2060* 206i  2062¥ 2084 2085 20ES#
2068 2070 2072 2078 2080 2082% 2090% 2094 2098 2099 2103 2135 2136
2137  2138x 2l43* 2144x @2l45* 2I1SI 2176 2177 2178  @2179% 2180 @P20z* 2203
2204x 2205% 2o0* 2208 | 2212% 2214 P216 2224k pPRS 2227  pPee8 2230 223l

2232 2234 2c50% 2251 2284 2285% 2286% 2287% 2288% 2089* 2290 2291 2293
2303 2304 2305 2306 2307 2308 2309 2314

STACK = 201100 409 701 783

START 001356 S34 E4s

START1 (001616 739 7434 86! 2315
STKLHT' 177774 420#

SR 001140 Sbes 693 711% 713 719% 1880 1917% 2290 2303
SWREG 000176 5324 719 1880 1893
SWQ = 000001 Y738

SWJC = 000001 4634 473

SWol = 060202 4624 Y72

SW02 = 003004 Yels 471

SW33 = 000010 4504 470

SWlY = 000020 4598 469

SWOS = 000040 4584 468

SWoe = 000100 4574 467

SW07 = 003200 4564 466

SWig8 = 000400 4554 465

SW0S = 001000 4S44 Y64

SWi = 000002 Y4728

SWi0 = 002000 4534

SWll = 004000 4Sos

SWiz = 010000 4514

SWil3 = 020000 4504

SWilY = 040000 4494

SHis = 100000 4488

SW2 = 000004 4714

SkH3 = 300010 4708

SW4 = 000020 4694

SKWS = 000040 4684

SWe = 000100 HE74

SW7 = 000200 4664




MRINDEC-11-DINCB-C

DINCB.PI1

SW8
SW9
TRBLE
TRBLEX
TIBITVE
TEMCHR
TEMPO

TEMPL
TEMP2
TERM

-
-
0
m
1

—
<
O
o
=z

nnn

VTVCRG
YTVCSR

VIVINT
VTVMAP
VTVPOS
VTVPX
VTVPX1
VTVSARV
VTWDON
VTWL
YTWRIT

000400
c01000
012656

001246

001250
20125¢e
000000
001314
001312
001344
006576
006532
006646
006566
008806
004146
000060
00132z

= 000064

g0C034
000014
001310
CO6154

= 104400

006174
104401
104403
104402
001276
001172
001234
006340
006374
001170
00e434
006256
00116&
001216
001214
001e22

001232
001224
001220
001226
001230
001262
006456
00B2&4
00246

4654
“E4 8

2593
748%

1608#*

835#

1330
803

1181

1590
1123

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

837%
1610%

1S4Y%

74.
1938
2238
15474

1317%

1344
54«

LO5

21-SEP-76
Q87 988
1611 1612
1260  1268%
f434%  1436%
1438%

1017 1121
1019 1117
1S46* 1649
754 865
199} 1997
ccbes 2312
1548

1341 1366
1445% 1475
1191 1333
1618

1143 1147

1008

1620%
1271%
1477%

870
2002

1372%

1479%
1345

15768

15:32 PAGE &4

1133

l
!

gel
2006

1433*

1526
1441%

1635

272%
478

1145

1273
1801

2011

1464

1528+
1442

1430

1274

1515%

304
2012

1444

1231 %

1452#

1298%

1454 »

1299+

1892
2021

1455
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DINCB.PLL

VTXDRC
VTYDAC

001110
EE%EH¥
010330
010c°7

1468*
1469
25704
2574
25784
2S804
25834
25854
982*
1300
1808
1824
1807*
993%
1718»
1688

2078
2108

2271
40S
2c40s

2238
1920

20l

2062
203548
20334
2080
2l71%
clyl#

22824

22984
1338

U 0= 0+ 4~ s Pt P e
O~JOOOoOoO
WO o —0Ouwn
NN -0 L8
= ® L3

n
o
JD
n

697

or
00
—)
e

E

2108

23174
2037

2031

elds
21844
2146
2310

2014

CROSS REFERENCE TRBLE -- USER SYMBOLS

1059%
1833#

2031

2109

2149%

2031

MOS
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1063%
1867

21064

2074

2e4l

2l60x

2103

2109 2241
21864
2238 224!




MRINDEC-11-DINCB-C

DZNCB.P1L

$ROCHR 007722
SRODEC= x¥x%¥% U
SROLIN 010042
$ROOCT 011010

§ROSZ
SR2A
$SAVRE

$TYPOS
$OFILL

-
-
-
-
-
-

000C07
EHHERX

ERXAXE
011364
000114
1772777
160000
001146
001144
000001
001152
001157
001150
011150
008011
011172
001102
010276
EEEERE
EREEE£
010342
Qi0sle
010560
010606
013622
010562
0110CS
013827

U
U

cc

19514
2277

e’y

2275
2c?6

2299
702

HOSs
1534
753%

1549
2056
1547
2250#
22674%
22654%

1382

2258
2077
2104
2267
21428
2268
2140%
530#
2294

2300%
703

572
1873
1873

2098%
2109
2036

22t

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

2301#
705

2316
1884
1882
el0s8
2109

22bas

2012

2091

21854
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23194
737

1301
1898

22704

2026

20364

700

NO5

1875

1955
1922*

eer’l

2030s

2037

1751

2037

1961
1353

22724

1752%

1959

2273

1866

2274%

1873

22754

2031s

22768

2031

2277s

20374

2103
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v lw@.r da wvilvww Vet eV ve i Vil iV s b e
COMEN  SliGa
NDe Slee
KRR 4108 -
ESS glst |
1t 1bs
aE TSI S1Es
MULY Sl6s i
ETST Siee
o Siss 223C 2333 =3CM
P Sw Sibe 2204 c2B8Y 2292
REPORY cibe
3e.PE “lls
;E?’RR 22588 zZa&v c2ks 2289 227! 2273 274 e 2278
;E:;P Si&s 34
oA Eibs
275 Sibs
S m, Sibs
STaRs S.58 g3 £ 1323 13e8 1360 13e4 1382 1385 401 1403 1803 81! 1817 813
i%z8 143C 1448 48] i46. 1453 1872 87y 1482 1488 1503 150k 1523 1525 1831
€33 184} 1542 1882 18885 1568 1874 1822 1832 1645 185! 1885 1588 1£39 1718
1TSS 1770 170 1798 1883 1872 187 1343 1972 2038 2041 2139 el 2.87 213C
- 2241 =244 2277 2280 2296
SwRSL Cits T2Ts
TRMTRE  22t0g
TYPBIN ElEs
TVYFOEL Sles
TYPNM Sibs
TYPNLM Elbs
TYPCCS SlEs
TYPLCT Cies 1293
TYPTXTY Sl6s
SSCMRE €35
SN E35s
SSESCR SlEs
SSNEWT _S1Es i} i}
§SET 2=SBs 2287 2268 2eks c2e’! 2273 2274 2e?S 227k
$EKIP Elbs
EGURT 394s 4086
HEADE 3548

SPOE 394 227E
SRDOC 3%48 2188
RERD 3948 187
STRAP 39%4s 2242
.%T?Fg 394s 2039
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DINCB.B1L CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

250 R« 951 1909 ! 10 19 1302 UM ;e 13 1 140 148 13
13 155 1es  jogd  1e05 103d 19 1N Nl M 1BE 15 R P BB
1746 1579 1822 1309 1318 2086 2138 2148 2235 ,

ASL Tey 1e3f 1% 18 1977 1978 1079 I8 1278 12 1277 1278 1279 1280 13
132 1313 13y 1S 1316 1863 1614 161§ 177§ 1780 176 1826 1827 1828 1833

A 1933 1934 2218 2230 2222 @ 2254

A3R 143 188

Bx: f. s [ ?.l‘ ' 9. 1651

BC3 "38 883 &7 902 908

BEG 78 T9h 93 ™I 48 1035 1046 1050 1073 1142 1iS0 1172 1179 1249 1270
07 4T 130 e STy e lere 1738 1Ml 1se3 18l Isal 2000 e0ed 2MCH

967 i%28 19%8 a1t2 2215

BH] 992 1000 1018 162D

BHIS 390

BIS P9 g5, 854 879 BET 889 910 1099 1260 1272 1413 IN44  [¥82 1454  [466
1467 1838 1887 1Sei 1613 1830 1888  i9f2 1929 1956 192 1970  21ke 2z

BIS §i5 1405 130 Il 1488 1473 1509 1936 267  2i&8

BiSE 1814 1821

BIT 1248 1349 15:4

BiT8  2C%2

30 1033 1805 1825 1995

BLoS 1043 1982

BLY 1926 1967 2083 2173 221w

EN] 1108 1i% 242 IS15 1582 1783

ENE 700 ?i4 73,  BSQ 853  BS8 928 0 %9 97 979 9% 1014 1022 1028 1LYl
1058 10B1 1066 137 1037 1101 1137 1046 1ie4 1490 1282 1307 1234 (239 i3SI
1355 IZ6p 1302 1304 1334 12 1370 1381 148 1437 1439 I8  iste 1837  IEBM
1588 1632 1639  lbE4  lBEB 1735 1789 1793 188l  1sBr 1907  i9i4 {931 1388 1384
1387 1889 2006 2009 2019 2063 2071 2079 2093 2100 2163 2392

BPL 964 1381 1211 [R1S 1233 1230 Iy  I2e4 1432 443  [4SB  I96S 1476 IS11 1527
548 1743 1748 1776 1883 1639 1954 1960 2057 229°  21fl

B8R 716 733 B33 82 S 813 9% W3 3 Ilig I 18l 1192 12:6 1358
1267 1283 1285 1305 1319 1321 1388 1330 1339 1440 LS00 1817 1819 .38  13%C
iS4 1604 1618 1B74  §810 1937 1939 - 1%S 1398 2007 2013 2015 2089 236 2046

3 2065 2102 2138 2154 2i75 2% 2239 2294 2318

LS 1038 I0B0 133 175 13 IBNL 1790

e

CLR E98 747 749  TE2  TB4 785 788 847 855 873 88  83¢C 833 308

957 982 1023 1030 1063 1092 113l 1132 1ie? 1197 1198 1219 1230 i3 1361

1383 1414 1423  [434  ISIB  1e8l 1733 1771 1772 1813 1820 13%  18%F 1383

z2i0
P 699 713 735 740 789 79 852 933 940 94?7 368 973 37 933 351
1817 1032 1096 1100 1145 1171 1178 1189 1201 1206 1223 1228 150 1333 1341
1356 13869 1378 1330 1424 1536 1587 1591 1782 1804 1824 188C 4886 1306 1813
- 1925 1927 1957 1963 1966 19563 1982 1994 - .
JIFB 1839 1740 1888 1920 1986 20CH 2008 2018 2J68 2070 297 2099 2103 2214 231s
<M 12583 1271 1308
come 1477
DEC 849 gs7 9% 967 97% 39S 1013 1329 1040 1087 1060 1265 1079 1338 1135
1203 1208 1232 1238 1436 1438 1494 1496 1853 leg” 187!
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DINCBLPLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

LT S30 +30 4 2058 2833 e3l7
970 972 7

INC 932 939 365 . : 97; 036 1044 1094 1170 1177 1188 120C 120S 1212
1222 1227 1234 1610 1635 1718 744 1774 1785 1823 1935 2186 2l7y4 2301

%g?ﬂ lg?? 1238 2105

JMP S34 797 836 838 840 841 843 856 859 861 864 E5E ge8 874 830
1g§§ 18%3 811 854 300 Qg2 911 916 358 1002 1024 1087 1C38 1103 1181

JSKR 724 i) 745 831 832 839 84¢ 84S 846 ged 862 876 883 892 €33
301 90 919 923 931 335 338 42 N9 352 98¢ 966 971 97 1088
1089 1118 1118 1119 1122 1123 1127 1128 114G 1143 1147 1162 1169 1173 1176
183 1184 1187 1198 1204 1203 1243 121 legd 1e3l 1235 1357 1261 1282 1284
1238 1233 1296 1330 1318 1320 1420 1545 1565 1585 1597 617 leg2 1692 1895
1728 1803 1812 1924 2077 2084 209l

MOV 697 701 703 704 +JS 706 709 710 711 712 717 719 720 721 731
T32 33 737 43 746 748 75 751 752 753 783 786 830 835 337
844 848 869 872 875 878 884 835 898 309 914 929 330 937 944
9ub 950 954 955 356 360 %! 980 981 983 386 987 988 933 1003
1388 1310 1011 1015 1385 1026 1048 1054 1055 1062 1071 1088 1093 1395 11C3
illl 1112 1113 1114 1117 ilel 1125 1186 1130 1133 1138 1139 1152 1168 1173
lige 1183 1185 1191 1243 1244 1845 1256 1259 1262 1e81 1289 1291 1294 1897
1317 1329 1330 1331 1335 1338 1343 1346 1347 1352 1354 1365 1366 1367 1371
1372 1373 1374 1376 1386 1387 1388 1392 139 1336 1404 14le 142l 1422 1433
1435 1445 1483 1457 1468 1469 1478 1489 1490 1431 1492 1493 1439 1508 1sl2
1520 1534 1844 1846 1549 1576 1580 1589 1596 16le 1633 1640 1554 1E5S 18585
1857 1658 1653 1665 1669 1673 1676 1719 1721 1722 1723 1724 1726 1727 1723
1732 i733 1745 1778 1800 1801 1802 1803 18306 1807 1808 1811 1815 1816 1893
1317 1822 1351 1952 1379 1381 1992 efa3 2024 20285 20eb edel 2061 206S 208C
2135 2143 2144 2145 2151 2158 2176 2177 2178 ei79 2180 2202 2203 2204 2205
2206 2208 2209 2228 229 2230 223l 2232 2250 2251 2255 2282 2283 e294 2285
22 2287 ccss 2289 2230 2291 2292 2298 2239 2303 2304 23CS 2306 2307 23
2309 2318 e3ll 2314

novB 1273 1274 1298 1303 1310 1528 1556 1560 1534 1595 1725 1731 1747 1810 1884
4901 1958 1961 1985 1990 1996 2001 cClb 2062 2030 2338 el36 2137 2140 2141
gl42 2i4d 2148 2150 2189 2212 2253

NEG 2iv

RESET 744

RCL 1781 1787 2153 21585 2156 els? 2159 2213 222l 2283

RCR 1039 1081 1282 1083 1084 1660 1777 1791

RTI 718 1539 1923 1971 20e7 2067 2181 2233 2316

RTS 1355 1377 1397 1407 1415 1426 1446 1459 147C 1480 1501 1521 1529 1580 1565
16.9 1643 1677 1697 1749 1794 1817 1831 cl0? 2256

SeC 1357 1379 1398 .

S 100 1016 1019 1037 1042 10e4 1498 1513 1593 1784
1075 1298 1813 1829

TRE™ 2258 2ee? 2268 2269 ee?l 2273 2274 2275 22?6

157 738 755 827 994 1321 1027 1034 1OMS 1972 1088 1107 114 1149 1163 1135
1241 1254 1263 1265 1269 1303 1306 1336 1344 1345 1431 147 1807 1526 1578
1583 1737 1315 1930 1988 1999 2022 c0e4 2072 2094 2184 2227 2234 2352 -

TETB 1246 1301 1442 1455 1464 1510 1547 1636 1742 . 1882 1858 1953 1959 eCse £0%

.RECII g72 g73 2570 2574 2578 2580 2583 2585 - - - -

.gﬁﬁéz Eggg 2031 2032 2033 2035 2710 2716 2723 2732 2r38 274y gr49 2784

.BYTE SHY SH45 €S0 S8l 859 Se0 Se8 569 $70 571 1605 202 2023 2182 2183
2184 2185 23kl 2362 2363 2364 2366 2368 2370 2373 2376 237 2333 2397 233
23% c401 2436 2412 e41s 2418 a4el cHeH 242 243! 2436 243 2443 2446 2481
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2454

252k

LOSRBL 1SN0
JENRBL 294
END 27E9
ENDS §9§
1431

1542

1771

2014

2254

S22

LQJIV 410
492

LEVEN 16807
..F 395
705

1428

1533

1788

1886

c244

2290

ifF 408
ivlC

1807

1586

18973

297

IFY 18948
IFTF g3l
TIF _ 3%
g267

IRe £94
LIST 3N
227

MRCRO €3S
MCALL 394
LNLIST 394
227

.PRGE g35

.REM

.REPY £30

SBTTL 406

232l

TITLE 394

WORD €30
Sb!

2459
253l

1873

410

723
1443
1544
1793
2031

ERRORS DETECTED: O
CEFAULY GLOBALS GENERATED:

2462
2537

0

a4e?
as4e

e47}
2548

S35
1361

576

S46
2186

GRAMMA 11 ENERCISER MACYI1 27(732)

2476

LN LW -0 W) -

632

S4?
2237

21-SEP-76 15:32 PRGE 72
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2480

635

S48
224t

2485

2489

1870
218

1894

2286

2266

2320

1870

2494

2267
2555

2039

853

2499

2268
2589

2110

S54

2504

2188

855

2509

596

2276

1386

c2sl

2109

2270

2270

2242

SS6

2258

557

2278

S58
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DINCB.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

% DINCB. SEQ.'SOL “CRF=02NCB. P11
RON-TIME: 32 22 4 SECCNDS
RUN-TIME RATIQ: 332/6C=5.5
CORE USED: 19Kk ~(3r PAGES)
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