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RESTRRCT
NTRINED PROGRRM DES
VIR THE NCll NTE

B INTER AND DISPLAY IT ON A Vi)
“9R ‘OR PRR IC E

OR__CRMERR-/INTERFACE _AND
MRGE MANIPULRTICN. 1T IS
CTARL PROGRAM

uNED TO CCNVERT DRTA FB8LM
F
N ]

ER RATHER THA!

)
N
IR
MPLISHED THRU THE S

k4
(‘ln()

DIRGNOSTIC.
NSOLE KEYSCARD.

ONSO

EQUIPMENT

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

SRMMA CAMERA (OR SUBSTITUTE)
VT3l OR VSVOL DISPLAY

(T AN o

EQUIPMENT ‘DC° _MENTRTION - OPTIONAL

i. h33% JOYSTIC
3 GRII IF s&mgg FoR_JovsTIoK nobE

S NCII-A CAMERA FRONT-END INSTRUCTION MANUAL
3. DRAMING SET NC11-A-0

PRELININARY PROGRAS

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

STORRGE
THIS PROGRAM USES ALL OF LOWER 12K OF MEMORY.

LORDING PROCECURE

NORMAL PROCEDURE FCR LORDING R BINARY PROGRAM INTJ MEMORY SHOULD
BE FOLLCUED.
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4.0 STRRTING PROCEDURE

5.3

un
[y

8.2

OCRESS 200 AND STARTING WIL. INITIALICE THE 3YSTEM AND
EYBCARD CCMMAND.

> D

OPERATOR KEYBORRD OPTICNS

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

TYPE “C"- COLLEZT DATA FROM CAMERA - STARTS NCil, PREVICUS SORE
" MATRIX DATA NCT CLEARED

TYPE "5"- STOP 'NCI1 DATR COLLECTION - ALSO TERMINATES FREE RLN

MODE

¥ 200M - SET_NC11 TO GAIN |

TvPE “R=- REGULAR = SET NCII TO GAIN 2 (DEFALLT COND!

TYPE "v*- SELECT VIOl DISPLAY

TYPE =W~ SELECT VSVO! DISPLAY (DEFAULT_CONC USING 15T SIT MAF)

TYPE "M~ SELECT VSVOl DISPLAY AND USE 2ND BIT MAP

TIPE "E"- ERASE THE SELECTED DISPLAY

TYPE “A”- DISPLAY ISOTOPE A (DEFAULT COND)

TYPE “B*- DISPLAY ISCTOPE B (B GAMMA

TYPE “D"- DISPLAY DATA - DISPLAY SELECTED ISOTOPE

TYPE "L™- GET LOMER THRESHOLD FROM_KEYBOARD (DEFAULT=0) =- ALL
MATRIX VALUES LESS THAN TYPED VALUE ARE NGT DISPLAYET

T'PE “U"- GET UPPER THRESHOLD FROM KEYBOARD (CEFAULT=177777) -
AL MRTRIX VALUES GREATER THAN TVPED VALLE ARE N7

TYPE "F"- FREE RUN_MCDE_ - COLLECT AND _ DISPLAY NEW CATA
CONTINUOUSLY - TYPE “S* TG TERMINATE THIS MODE

TYPE “G*- INITIALIZE EVERYTHING - START FRESH

TYPE “I*- JOYSTICK CALIBRATION USING ARI1 - USE “CNTRL C* TC
TERMINATE MGOE

TYPE "K"- JOYSTICK CALIBRATION USING NC11 - USE “CNTRL c* TO
TERMINATE MODE - USE “CNTRL G= TO TLRN OFF-ON BELL
(NQ CONVERT INDICATICN:

TYPE *T*- DISPLAY INTENSITY TEST PATTERN ON SELECTED DISPLAY -

THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY

TYPE “CNTRL 8§ C° - ABORT WHRTEVER - BRCK TO KETYBOARD MINITER
TYPE “CNTRL 3 G™ - TURN CFF.ON PRINTER BELL JPON R NJ JOVLERT -
NCL1 JOYSTICK CAL ONLY

-
9
m
3
g
'

OPERRTOR SWITCH REGISTER OPTION(S®
NONE
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6.0 RECOMMENDED OPERATOR ACTICN

- D P G G D G b B TP T G G Eb Gb G5 A UD P O 4B o P T

6.1 CRMERA/RDC SETUP

1. PLACE RADIOACTIVE FLOOD SOURCE IN FRONT OF CAMERAR CETECTOR
OR_USE R WERK RADIOACTIVE SAMPLE RBOUT 3 FEET FRCM A DEVECTC
WITH THE COLLIMARTOR REMOVED.

COLLECT DATA (C) AND DISPLRY (D)

ACJUST THE X AND Y GRIN CCNTROLS ON THE NADOi UNTIL A RCUND
CIRCLE# 1S SEEN ANC CENTERED WITHIN THE BOX ON SCREEN.

4. %nggggE THE CIRCLE® SIZE UNTIL THE EDGES JUST BESIN TC TCUCH

S. COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF
THERE IS AN ARTIFACT ON THE CENTER OF THE SCREEN THAT LOOKS
LIKE A RIGHT ANGLE BRRCKET, THE COINCIDENCE DELAY CIRCULI
SHOULD BE RDJUSTED.

B. IF_THE MATRIX COUNT EQUALS 65,536, THE Z COUNT EQUALS 0 AND
THE DISPLAY IS BLANK, THEN YURN'OFF THE 'TEST CLOCK® SWITCH
gg"gggsgncx OF "THE 1INTERFACE AND THE SITUATION WIL. B8E

7. IF THE MATRIX AND Z COUNTS EGQUAL 0O THEN NO DARTA KRS
CCLLECTED, THEREFORE, NO DISPLAY.

# THIS MAY BE R HEXRGON FOR SOME MRKES CF OF CAMERA.
6.2 JOYSTICK SETUP

b.2.1 H30B/ARILL
SELECT ARI1l JOYSTICK CONFIGRRTION BY TYPING "J™.

2. ADJUST THE X & Y POTS ON THE H306 JOYSTICK S0 THAT THE DOT
(VT01} OR CROSS HAIRS (vSVOl, PROVIDE UNIFORM RCCESS WITHIN
THE BOX DRAWN ON THE SCREEN. IDERLLY, A PHYSCIAL CENTER OF
%gg BégYSTICK WILL PROVIDE A POINT RPPROXIMATELY CENTERED IN

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

4. R "CNTRL C” WILL RETURN USER BRCK TQ THE KEYBORRC MCNITOR.
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6.2.2 H306-NCI1]

e

1. SELECT NCI1 JOYSTICK CONFIGURATION BY TYPING "K*.

e. REPERT STEP 2 IN 6.2.1. THE X 8 Y GRIN CONTROLS ON THE NARDCL
RDC’S MAY REJUIRE RDJUSTMENT TO REALIZE THIS STEP%.

3. CHECK STEP 3 IN b.2.1.

Y. “"CNTRL C* WILL RETURN USER BACK TC THE KE'YBORRD MONITOR.

# NOTE: IF THE INPUT TO THE ADC'S IS OUT OF RANGE THEN THE NC1l
NO CONVERT FLRG MWILL SET. THIS FLAG SETTING IS INDICATED BY

géﬂngG THE BELL ON THE PRINTER (R "CNTRL G’ WILL TURN OFF/CN THE

MISCEL LANEQUS

DEVICE BUS ACDRESS MODIFICRTIONS

NC1l MODIFY LCCATION “NCRDR™ IF BRSE BUS ADDRESS IS NOT
164000

VSvOl MODIFY LOCRTION "VTVADR™ IF BASE BUS RDDRESS (CHARACTER
GENERATOR} IS NOT 172600
MODIFY LOCATION “VTMADR™ IF BASE BUS ADORESS (BIT MAP)
IS NOT 172620

V10l MOCIFY LOCATION “VTRDR™ IF BASE BUS ADDRESS IS MNOT
176756
ARL1 ngsgg LOCATION “RARADR™ IF BARSE BUS RDDRESS IS NOT

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

FREE RUN MODE (TYPE “F*)

MODIFICATION OF LOCATION “TIME™ WILL ALTER THE DRTA COLLECTION
;éSET }NSEEggoFREE RUN MODE. THE DEFRULT VALUE OF 10{(8) PROVIDES
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8.0

8.1

PRGE 7

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

2. RANY SELECTED DEVICE (SEE SECTION 7.1) WHICH DOES NOT RESPOND
IN THE UNIBUS WILL BE INCICATED.

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 VIA THE
NC1l INTERFACE AND DISPLRY THIS DATA ON R VIOl STORRGE SCOPE OR
THE VvSVOl (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTEREC THRU THE
KEYBOARD RS DEFINED IN SECTION S.1. WHEN THE DATAR COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X 8 Y DATR FROM THE GRMMA
CAMERA (LOOKING R RADIORCTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIA THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN PQSITION OF
THE CAMERA. THE NC11 PRECORMS AN NPR INCREMENT TC MEMORY T0 THICS
UNIQUE ADDRESS. THE PROGRAM SELECTS THE RDDRESS MATRIX &4XB4X15
(RESOLUTION 2) OFFSET TO ADDRESS 20003(8) FOR THE °A' ISOTQPE

AND FOR THE 'B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE
ATTACHMENT) INFORMATICN VIA B GAMMA LOGIC IS STORED STARTING AT
ADOReSS 40000 (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION)
OF THE IMAGE IN MEMORY IS RDJUSTED WITH THE UPPER AND LOWER
THRESHOLDS AND  SCALED TO AN_INTENSITY LEVEL (32 FOR VIOl AND_l&
FOR VvSVOl). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPEARS BRIGHTEST ON THE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING
FARAMETERS ARE DISPLAYED:

LOWER THRESHOLD- g%gpLgekgES GREATER THAN THIS VALUE ARE
UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED

Z COUNT- R 32_BIT COUNTER OF A-D START PULSES

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

ZO00M- DISPLRYED IF GRIN WRS SELECTED

8-GAMMR- DISPLAYEC IF 'B’ ISQTOPE SELECTED
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8.2 JOYSTICK MODES

8.2.1 H306-AR!]

SELECTING THIS MODE WILL PROVIDE THE USER WIT

H CHECK OF THE
ABILITY OF THE H306 WHEN CONNECTED TO THE ARIl
£.

A
0 ?ISP RY A_X AND
N? CATION SHOULD

T
Y INDICATICN ON THE SELECTED DISPLRY. THIS 1
2.1. THE RRIl A/D

AGREE WITH THE PROCEDURE DEFINED IN SECTION

CHANNELS HAVE THE FOLLOWINSG RELATIONSHIP: CHAN

éoﬁrx)DﬂTR ANC CHAN 2 IS THE INTERRUPT BAR INDI
J. ).

0 = Y DATA, CHAN
ATOR (0=DEPRESSED

8.2.2 H306/NCI1L

SELECTING THE NCI1 CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK
MOCE PROVIDED BY THE NC11. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC11 PERFORMS LIKE A R/D WITH THE X & Y CONVERTED VALUES
AVAILABLE IN X-Y HOLDING REGISTER. THE X AND Y DATR IS APPLIED
TO THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REGQUIREMENTS
DEFINED IN SECTION &.2.2.

NOTE: HHEN USING THE VTOl DISPLAY THE WRITE - THRU MODE IS
USED WHICH DISPLRYS A SMALL CIRCLE OR DOT. THE vSV0l
USES THE X & Y CROSS HAIRS RS THE DISPLAY INDICATOR.

3.0 LISTING

.TITLE MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER
: ¥COPYRIGHT (C) 1876

:#DIGITAL EQUIPMENT CORP.

: #MAYNARD, MASS. 01754

s ¥
;:PROGRQM BY R.MOORE

: ¥THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
;:pncxncs (MAINDEC-11-D2QAC-COT, MAR 21, 1976.

§TN=1

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

:#INITIAL ADDRESS OF THE STACK POINTER % 1100 *xx

$TACK=" 1100
CEQUIV EMT.ERROR : :BASIC DEFINITION OF ERROR CALL
.EQUIV 10T,SCOPE ::BASIC DEFINITION OF SCOPE JALL
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BRSIC CEFINITIONS

o000

33 30000
~ OO0
~JMOO0
S JOIrep— b
o OoOuUrur—

S |

Y

b ptpe B (D

\J~

0000C?7

000000
000C4]
00010¢
000140
00C=200
000240
000300
£00340

100000
040300
020000
010000
004000
£02000
301009
0oc400
000200
C00100
CO0C40
000020
000010
800004
gogoce
000Co1

Q;TISCEL%HNEOUS CEFINITI

iLFs
CR=
CRLF=
pPS=

GRAMMA 11 EXERCISER MRCYLL 271732)

1l

12

15

200
177776

.EQUIV ©S,PSW
STKLMT= 177774

PIRQ@=

172772

JO1

21-SEP-T6 15:32 PARGE 9

ONS

; +CODE FOR HORIZONTAL THB

+sCODE FOR LINE FEED

;;CODE FOR CARKRIAGE RETURN

; s CODE FOR CARRIAGE RETURN-LINE FEED
; ; PROCESSOR STRTUS WORD

;3 STACK LIMIT REGISTER
; sPROGRAM_INTERRUPT REQUEST RESISTER

DSWR= 177570 : s HARDWARE SWITCH REGISTER
DDISP= 177570 : + HARDWARE DISPLAY REGISTER
. ¥GENERAL PURPOSE REGISTER DEFINITIONS

RO= %0 . sGENERAL REGISTER
Rl= %1 ; s GENERAL REGISTER
Ra= %2 : GENERAL REGISTER
R3= %3 : :GENERAL REGISTER
RY= %4 : :GENERAL REGISTER
RS= %5 : {GENERAL REGISTER
Rb= %6 + sGENERAL REGISTER
R7= %7 ; s GENERRL REGISTER
.EQUIV RB,SP ::STACK POINTER
.EQUIV R7,PC : :PROGRAM COUNTER
. ¥PRIORITY LEVEL DEFINITIONS

FRO=" O - :PRIORITY LEVEL O
PRl= 40 - PRIORITY LEVEL |
PR2= 100 :tPRIORITY LEVEL 2
PR3= 140 : tPRIORITY LEVEL 3
PRY4= 200 : tPRIORITY LEVEL Y
PRE= 240 : :PRIORITY LEVEL S
PRE= 300 s :PRIORITY LEVEL b
PR?= 340 :sPRIORITY LEVEL 7
. ¥"SWITCH REGISTER” SWITCH DEFINITIONS
SWis= 100000

SWld= 40000

SW13= 20000

SWl2= 10000

SWil= 4000

SWi0= 2000

SW03= 1000

SWo8= 400

SWg7= 200

SWib= 100

SWOS= 40

Ski4= 20

SW03= 10

SWi2= 4

SWol= 2

SWog= |

EGUIV  SWO9, SWS

EQUIV SWD8S. S8

JEQUIV  8W07, SW7

EQUIV  SWD6 . SWB

.EQUIV SWOS,Sus
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469
“0

i

474
475
478
47
4"~g
473
480
45]
4E2
483
434
45
485
437
489
483
439
4a;
4g3
433
43y
445
436
437

510

LnuunaIgiunounanoigiaiunu
L WM OWOO TN L WN)e-

FUIMOTUIUNU)N =0 = 4t ot bt b 12 §—8 Prs

b

10C000
8400C0
£20300
010000
204000
302000

000100
000040
000029
000010
000004
000002
000001

000904
000010
000014
000014
000014
000020
0000eM
000030
000034
030060
0000eH
000240

000920
002100
020600

KO1L
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.EQUIV  SWOM, SWY
.EQUIV SWO3.5W3

EQUIV aNOE SW2

-EQUIV 05.su1

JEQUIV  SWOQ; S0

- ¥DATA BIT DEFINITIONS (BITOC 10 BITIS)

BITi1S= 100000

BITi4= 40000

BITi3= 20000

BITi2= 10000

BITIl= 4000

BITi0= 2000

BITO3= 1000

BITO8= 400

BIT07= 200

BITOe= 100

BITOS= 4O

BITO4= 20

BIT03= 10

BITOz= &

BITOl= 2

BITOO= |

-EQUIV B1709,BI179

.EQUIV BI108,B118

.EQUIV BIT07.BIT?

.EQUIV BITO6.BITH

.EQUIV BIT0S,BITS

.EQUIV BITO4,BITH

EQUIvV BIT03BIT3

EQUIV BIT02,BIT2

EQUIV BITOI,BITI

EQuIv BIT0O,BITO

. ¥BASIC “CPU™ TRAP VECTOR ADDRESSES
ERRVEC= Y4 ,.TIME OUT AND OTHER ERRCRS
RESVEC= 10 *RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 $ 1 7% BIT

TRIVEC= 14 ;: TRACE_TRAP
BPTVEC= 14 : BREAKPOINT TRAP (BPT)

10TVEC= 20 :: INPUT/QUTPUT TRAP (I0T) XSCOPEx¥
PURVEC= 24 : :POKER FAIL
EMTVEC= 30 : 'EMULATOR TRAP (EMT) %#ERROR#¥
TRAPVEC=34 : 1TRAP* TRAP

TKVEC= B0 ,.TTY KEYBOARD VECTOR

TPVEC= &M :TTY PRINTER VECTOR
PIRGVEC=240 ; PROGRAM INTERRUPT REQUEST VECTOR

; SOME COMMON PROGRAM VALUES AND EQUATES

CLZ=20

CLALL=100
MATRIX=20000

.SBTTL

:CLEARS Z REG AT REG 14
:CLEARS NC1l AT REG 14
; STRRTING ADRS OF MATRIX DATA

TRAP CATCHER
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GRMMR 11 EXERCISER

TRAP CRATCHER

020000

Go0174
900200
00C0C0

8.01i37

C3138%

LO1

MRCYll 27(732) &21-SEP-T6 15:32 PAGE 1l

.=0
:#QLL UNUSED LOCATIONS FROM 4 - 776 CONTRIN R .42, HAL™"
+#SEQUENCE TO CRTCH ILLEGAL TRAPS AND INTERRUPTS
:®LOCATION O CONTRINS 0O TO CRTCH IMPROPERLY LORDED VECTCRS

o-l?q
DISPREG: .WORD O ; 1 SOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 : :SOFTWARE SWITCH REGISTER

_SBTTL STARTING ADDRESS(ES)
TP 28STAR™ ; ;TUMP TO STARTING ADCRESS CF PROGRAM




5S4} 001100

S42 001100

S43 001100 000200
gac

545 001103 0G0
S46 001104 200000

S47 DD110s 0OC0OO
S48 GJI110 0O00CD
Su3 00i117 000QGO
50 001114 000
551 001115 001
52 0DIIlE 0000OO
553 001120 000040
54 001122 00000C

555 0Q0lis4 (000000
555 0Cll26 800000

S72 001180 Q7?7
73 Q2lle} 015
S74 0012 0J0COle

MO1

MRINDEC-1:-DINCB-C SGRMMA |1 EXERCISER MRCYI1 27(732) 21-SEP-T6 15:32 PAGE 12
DINCB.PLI COMMON TRGS

.SBTTL CUMMON TRGS

Do REERRERRERRRERRRERIIRRRRESHERREEREERERERREERREER IR ESRERL L EHES
:#THIS TRBLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
:¥USED IN THE PROGRAM.

.=1100
SCMTAG: +sSTART OF COMMCN TRGS
§PRSS: .WORD O : s CONTRINS PASS COUNT
$TSTNM: .BYTE O + s CONTAINS THE TEST NUMBER
$ERFLG: .BYTE O ; ;CONTAINS ERROR FLAG
SICNT: .WORD O + +CONTAINS SUBTEST ITERATION COUNT
$LPADR: .WORD O :+ : CONTAINS SCOPE LOOP ADDRESS
$LPERR: .WORD O : ; CONTRINS SCOPE RETURN FOR ERRCRS
$ERTTL: .WORD O ; ;CONTRINS TOTAL ERRORS DETECTED
$ITEMB: .BYTE O : ;CONTAINS ITEM CONTROL BYTE
$ERMAX: .BYTE ] + ;CONTAINS MAX. ERRORS PER TEST
$ERRPC: .WOID O ;s CONTRINS PC OF LAST ERROR INSTRUCTICN
$GDADR: .WCRD O ; s CONTAINS ADDRESS OF ’*GOOC" DATH
$3DADR: .WuRD O ; :CONTAINS RDDRESS OF 'BAD* DRTR
$GODAT: IJRD O : s CONTRINS *GOOD’ DATA
$BDDAT: .WORD O ; ;CONTRINS *BRD’ DATA

.ﬁgsg 8 : ;RESERVED--NOT TC BE USED
$AJTOB: .BYTE 0 : sAUTOMATIC MODE INDICATOR
SINTAG: .Eg;g g : : INTERRUPT MODE INDICATOR
SWR: .WORD  DSUR : ;ADDRESS OF SWITCH REGISTER
CISPLAY: .WORD DDISP ; ;ADDRESS OF DISPLAY REGISTER
$TKS: 177560 +: TTY KBD STATUS
$TKB: 177562 ++ TTY KBD BUFFER
$TPS: 177564 +:TTY PRINTER STATUS REG. ADDRESS
$7PB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE O ; sCONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE @ 1 sCONTRINS 8 OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 + s INSERT FILL CHRRS. AFTER A "LINE FEED"
ggEEEG: .ggg%l D? ;;86§g¥%gﬁLM2§EILRBLE" FLAG (BIT«07>=0=YES)

- /’/ HH

$CRLF: .ASCII «1&» ; s CARRIAGE RETLURN
SLF: ASCIZ <l s+ LINS FEED

H ;******'.i***************************************************t*-‘**
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DNCB.PII ERROR POINTER TABLE
% .SBTTL ERROR POINTER TABLE
~g ¥THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
- ' ¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
N *2LOCATION SITEM2. THIS NUMBER INDICATES WHICH ITEM IN THE TQBLE IS PERTINENT.
£ *NOTEI IF $ITEMB IS O THE ONLY PERTINENT DATA IS ($ERRPC),
£52 : ¥NOTE2: EGCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
£3< s EM ,,POINTS TO THE ERROR MESSAGE
£3g L OH !POINTS TO THE DATA HEADER
33 L ¥ OT :POINTS TO THE DATA
£8° L OF ' 'BOINTS TO THE DATA FORMAT
£3% ooiie- SERRTS:
g5 - THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE

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

g42Cc NCADR: 164000

;VSVO1 BUS ADRS ASSIGNMENTS (CHAR GEN’ - MODS ARE TO BE MAROE HERE
"8l YTVRDR: 172600

;YSVOL1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MACE HERE
~2822 VTMADR: 172620

; VTOL BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE KERE
TeTSE VTRDR: 176756

;AR11 BUS ADRES ASSIGNMENTS - MODS ARE TO BE MADE HERE
s ot RRADR: 170400
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:NCI1 REGISTER ROCRESS PCINTERS

NCIGR: 164000 connnuo STATUS
NCOFF:  1640C2 :OFFSET
NCAREG: 164004 n?cnsg
Nteﬁgz 15490 5 cuwr
NCCLD:  1SEIS 140 & COUNT
NCSFUN: 154019 'pECIAL FUNCTIONS
:VSVOl REZISTER ADDRESS °OINTERS (CHARACTER SEMERATOR)
VIVCRS: 1726 STAT
VIVIMP: 17 &é‘g C r&és MIES P0S
VIVECS: .72
:VSVO] REGISTER ACDRESS POINTERS (BIT ™RP,
VvIVOSR: .7 e /STRTUS
\‘T\hgg: 1= s aP
\IVEX]: izseee ‘gigt Ve
» 1 H
vIVING: 1755 g (INT NS?YY LOX P
:vT0l REGISTER ACCRESS PIINTERS
VTICSR:  17B: .3~nnnc STATUS
vIERS: irs;ss X DRAS
VIYLRC: 1767 'Y BAC
{ARL. REGISTER ADDRESS POINTERS
ARISR:  1TOMCH : 20! /STATUS & SHANNEL
REEUF: (77403 :R- 0 BUFFER
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:COMMCN PROGRAM TRGS AND STORAGE LOCATIONS

O 0O000OWOOMrOIVOO0O0
£ O
@ )
O

RTRIY

W

0300

OO~ O OO0 OO0

:COMMON UTILITY LOC
: COMMON UTILITY L
connon UTILITY L _
: 0=vSV0l DISPLQY -x VIOl SISP_AY
:TOTAL 8 OF INTENSITY .EVEL:. 16 OR 32
s INITIAL IN'ENSITY SHADE . .
tVSVOL SET UP - FULL SZREEN YONC{SLr. M., EMA CISPLAY
: CURRENT CORE ADRS OF CELL &ZING DISPLAYED
: CURRENT ADRS OF BIT MAP LD
:CJRRENT PIxEL BYTE CCUNT
4 PIXELS ASSEMBLES HERE BEFCFE 8IT ™AP LD
:COUNTS B4 DISPLAYED POSITIONS EQCH ROW (/701
:CUNTS &4 ROWS FCR w*ox DISPL
:X PCS FOR VT01 DISPLA
1Y PQS FOR vIOI ﬂ:sanw o
:cONTAINS ASCII CHAR THAT NEECS CONVERSICN FOR vT31 JISP
! CONTRING KEYBOARD CHAR T'FED
:0UTPUT CHAR TO PRINTER
;LOW THRESHOLD VALUE WPPLIED T2 MATRIX CELLS
‘HIGH THRESHOLD VALUE APPLIED ~0 MATRIX CELLS
:SAVED NCI1 csn CONTENTS WHEN JISPLAYING
:3RIN 220, GAIN [=40
s TOTAL s 0F CELLS IN MATRIX {ISTOPE A 08 B; |
:COUNTS TOTAL # OF CELLS IN MATRIX (ISCTCPE A 2R 8.
:CONTRINS CURRENT X DAC PISITION tvraxw
..onrnzns CURRENT ¥ BAG P SITION (vTOl)
NTRINS vHﬂR 31Z¢ OFF:ET VTJL}
:ccunrs B4 CELLS EQCH ROW OF C RE nn'a X
:CONTAINS STARTING ACRS OF MATRIX OF SELECTED ISOTOPE
:NON-ZERQ SAYS COLLECT NEW DATA & DISPLAY IN FREE RN MO
:HIGH ORDER COUNT DELAY FOR COLECTING DRTA-FREE RUN ™30
:0=NC1l JOYSTICK SOURCE,-1=mRIi1 JCYSTIok sou.vs
tCONTAING CURRENT ARLI ChaN 8 UNIPCLAR BIT
A S' 8IT MAP, -1 SAYS EN0 BRI "QP\Vz
AYS RING BELL o8 N3 IINVERT, - sAvs ol

¢
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.S3TTL  MAIN PROGRAM
START:
SBTIL  INITIALIZE THE COMMON TAGS
:;CLEAR THE COMMON TGS (SCMTAG) AREA

MOV aSCMTAG,RE ::FIRST LOCATION TQ BE CLERRED
SR (RE)+ : 1CLEAR MEMORY LOCATIGN

¢MP 8SWR,RE ;;DCNE?
-6 ::LCOP BACK IF NO

ENE )
MOV 8STACK, SP ::SETUP THE STACK POINTER
+:INITIALIZE R FEW VECYORS

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

MOV 8340, JbTRAPVEC+3; [EVEL 7

MOV #SPURDN, 28FWRAVEC ; ;POWER FAILURE VECTOR

MOV #3490, dPURVEC+2 ;:(EVEL 7
+:SI2E 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 8D5WA, SWR +:SETUP FOR A HARDWARE SWICH REGISTER
MOV 8DDISO,DISPLAY ::AND A HRRDWARE DISPLAY REGISTER
CMP 8-1, 2SWR ::TRY TO REFERENCE HARDWARE SWR
BNE 868 : :BRANCH IF NO TIMEOUT TRAP OQCCURREL
<:AND THE MARDWARE SWR IS5 NOT = -1
BR bES + «BRANCH IF NO TIMEQUT
E4S: 5$¥ 8653, (SP) ::GET UP FOR TRAP RETURN
85§: MOV 8SWREG, SWR :;POINT TO SOFTWARE SWR
MOV sD1SPREG, DISPLAY
BES: MOV (SPY+,asERRVEC ; :RESTORE ERROR VECTOR
TYPE MSG1 :GO IDENTIFY PROGRAM
JSR™  PC.SELCTA :CEFAULT TQ vSvO1 DISPLAY IF THERE
2¢ 38 s8R IF DISPLAY VSVOI IS THERE
TSR PC,SELCTB :IF NOT GO LOOK FOR V7@l DISPLAY
BCC 33 tBR IF AT LEAST THERE IS A VTOl DISPLAY
TYBE  ,MSG3 ;50 TYPE 'BUS TIMECUT ER - vevO1 CISPLAY’
TYPE  MSGY ;G0 TYPE *BUS TIMEQUT ER - v¥01 SISPLAY
HALT *NO DISPLAY SEEN AT ASSIaNED 3US ADRS'S
38: MOV NCADR, RQ *GET NC11 BASE ADRS
MOV sNCCSR, Rl :GET POINTER ADRS
NCSET: MOV RC. (R1}+ :SET UP NCI1 REG ADRS P RS
ADD 82 RO :BUMP REG ADRS
CMP sVIVCRG,RI ;ALL SET UP?
8NE N.SET *BR IF NOT
MOV 818, ERRVEC :SET UP TIMEOQUT ADRS
15T aNCLSR :WILL TRAP TO LOC 4 IF NOT THERE
BR START! :BR IF THERE
18: CMP (SP)+, (SP)+ sFIX_STACK SINCE NO RTI
TYFE  ,MSGS :G0 TYPE 'BUS TIMEQLT ER - NCIL' _
HALT ‘NC11 NOT SEEN AT RSSIGNED BUS ACRS
STARTL: MGV SERRVEZ+2, DSERRVEC ;RESTORE ERR "RAP LIC TO PT TJ &
RESET ‘CLR WORLD
JSR PC,NCSTP] G0 STOP NC11 8 CLR CORE MATRIX
MOV SMATRIX, INCOFF +SET OFFSET(ADRS 20C80"
CLR SAIN :REGULAR GRIN
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NITIRLIZE THE COMMON TAGS

OINJB.O1L I
333 021644 Jéérag 020000 3C1349 58& %SRSRIX.TQBLEX ;zfgggpfoarp THRESHOLD
~31 653535 81293? I??f%g 051314 MOV 0157777*THHI L CETLING THRESHCLD
i R AR sy Mk
, q £ 3¢ ! / ] « TEY : :
‘35 8ﬁx§cs 81 o 555108 1?9§3€ MOV 2100 J$TKS ‘2ET INTR ENQBLS

54 00I™06 I0WDD D138N3 TYPE MSG ;00 RSK FOR KEYBOARC COMMAMO!S:

- Cn e —— ———— —
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INITIRLIZE THE COMMON TRGS

DINCB.OLL

~SS
~96

galzie

001714

002000

0020z2

008037
012708
00E03?7
005037
013700
001778
805037
02007
103448
04270C
020027
103040
006300
00S760
01434
000170

002104
002116
00213C
002140

001306
0C0ia!

177740
000033
001776
0C177¢

LIST OF KEYBORRD COMMANDS FOR THE NC11/DISPLAY/JOYSTICK

DISPLAY DATA
ERASE THE SCOPE

GET LOWER THRESHOLD FROM KEYBOARD 3 DISPLAY DATA
SET UPPER THRESHOLD FRQM KEYBOARD & DISPLA: DATA
COLLECT NEW DATA FROM CAMERA (CLEAR CCRE MATRIX)
COLLECT DATA FROM CAMERA

STOP COLLECTION

INITIACIZE EVERYTHING

200M - SET GAIN 70 |

REGULAR = SET GAIN 70 2

DISPLAY ISOTCPE A

DISPLAY IS0TQPE B

SELECT VICl DISPLAY

SELECT VSVOl DISPLAY (DEFAULT USING_1ST BIT MAP)
SELECT v5v01 DISPLAY AND USE 2ND BIT MAP

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

JOYSTICK CALIBRATION USING NC11 i

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

:CNTRL G TURN ON/OFF BELL (NG CONVERT INDICATION} - IN NCLi
: JOYSTICK CALIBRATION ONLY

: THIS CODE WILL DISPATCH PROSRAM TO THE PROPER
ROUTINE VIQ THE DISPATCH TABLE ‘RTABLE’

:THIS IS

e B9 ®9 0L 40 2 00 8

ﬂXH“ZZ(WbDNOU‘()ZC rmo T

JISEN: CLR FREERN : KNOCK DOWN rnss RUN MODE IFf SET
MOV #STACK, SP *RESET STACK
CLR KBUFF : INSURE NO szeonan GRRBAGE
- CLR PSW :ALLOW KEYBOARD INTR
LISN: MOV KBUFF . RO :LOOK FOR CHAR
BEQ LISN ‘WATT FOR ONE
oL KSUFF :
cMp RC, %101 :WAS IT A CHAR?
BCS 800800 :NOT A GOOD CHAR
BIC $1777490.RC 'EL IMINATE LOWER CASE
CMP RO, #33 1S IT AN ALPHA CHRR?
BCC aobaoo :BR IF NO7
ASL RO ‘MAKE UP WORD OFFSET
157 RTABLE-2(RD) 1S IT A LEGAL COMMAND”
BEQ B0O0BOO ‘BR IF NOT

JHP JRTABLE-2(R0} ;GO DO IT
:KEYBCARD DISPATCH TRBLE

RTABLE: RCUTA ;'A* DISPLAY ISQTOPE A
ROUTB :'B° DISPLRY ISCTOPE 8
ROUTC ; 'C7 COLLECT DATA
ROUTD : ‘D’ DISPLAY DRTA
ROUTE ; '’ ERASE SCOPE
ROUTF :'F’ FREE RUN MODE(COLLECT
ROUTG :'G’ INITIALIZE EVERYTHING
0 :'H' BO0BOO
0 ;1" BOOBOO
ROUTJ :*J" GC TO RARI! JOYSTICK CALIBRATION

NEW DRTR 8 DISPLAY CONTINOUSL
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N2E.S11 INITIALIZE THE JOMMON TAGS ‘
811 0C2%24 Q2302 " ROUTK 'K’ GO TC NCI1 JOYSTICK CALIBRATION
212 (02026 Q02312 ROUTL 'L' GET LOWER THRESHOLD F~OM KEYBOARD
§i3 03.030 802342 ROUTM :*M* SELECT vSvOl DISPLAY AND USE 2ND BIT MAP
g;g oggggs ogewga gourn DN GSBBSSN DATA FROM CAMERA
815 805ﬂ 808808 0 ;'8' 00800
817 ocaouo 000200 9 +*Q* BOCBCO
818 002042 002420 RIUIR :'R* REGULAR GRIN
8i3 (002044 002436 ROUTS 797 STOP ‘COLLECTION
§29 0C204e 002454 ROUTT ;7' DISPLAY INTENSITY TEST IMAGE ON SELECTED CISPLAY
Sc1 202050 002470 ROUTU :*U* GET UPPER THRESHOLD FROM KETYBOARD
8z2 033952 202520 ROUTY :'y" SELECT YTO! DISPLAY
£33 002254 DJ2S40 ROUTW '’ SELECT VSvD! DISPLAY(DEFAULT COND USING 15T BIT MAP
§2¢ (002056 002000 0 :*X* BOOBOO
825 Q02363 (G00T00 0 :*Y' BOOBOO
S26 002062 05576 ROUTZ :v2' Z00M - SET GAIN TO I
<™
ggg REPORTS ILLEGAL KEYBORRD CHRRACTERS
€30 002084 012737 000077 001310 B2OBOO: MOV 277, TTYOUT SET UP '?°
§31 002072 004737 00BI7M JSR PC. tyPo s TYPE IT
B2 QCz076 004737 006154 JSR PC TYPCR ‘00 A *CR®
gga 002102 000713 BR LISN GO LOOK FOR GOOD CHAR
835 002104 D12737 020000 001340 ROUTA: MOV RMATRIX, TRBLEX ;WILL DISPLRY ISOTOPE A
836 302112 00G137 0Cesle IMP CHANGE G0 DO IT
837 002116 0i2737 Q4OCOC COI34C ROUTB: MOV sMATRIX+20000. rnéLsx -WILL DISPLAY ISOTOPE B
228 (002124 000137 0502616 IMP CHANGE 6 po 1t
839 002130 004737 005440 ROUTC: JSR PC,NCSTRT c» START NC11
84C 002134 000137 001732 IMP LISN :COLLECT DATA UNTIL KEYBRC COMMAND
84! 002140 000137 002816 ROUTD: JMP CHANGE G0 DISPLAY DATA
842 002144 004737 00S536 ROUTE: JSR PC, ERASE G0 ERASE SCOPE
843 C02150 000137 001732 IMP LISN GO WAIT ON NEXT COMMAND
844 Q002184 012737 177777 001342 ROUTF: MOV -1, FREERN :SELECT FREE RUN_MODE
84S QC21b2 004737 00S506 JSR PC,NCSTP] GO STOP NCI1 8 CLR CORE MATRIX ARER
846 002i66 004737 005440 ISR PC NCSTRT :G0 START NCil
g4? (002172 00s30C CLR RO’ :SET UP TIMER
S48 002174 013701 001344 MOV TIME,R] ssr up GROSS TIMER VALUE
€49 (02200 00S300 18: DEC RO : COUN
gs0 002202 001376 8NE 1$ unzr FOR ZERD
85! (02204 042737 000040 001306 BIC 881715, KBUFF :LOOK FOR POSSIBLE STOP KEY - RID LOWER 2ASE
852 002212 022737 000!123 001306 CMP 8123, KBUFF :STOP BEEN STRUCK?
853 002220 001007 BNE 2% :BR IF NOT
884 002222 042777 000093 176746 BIC $3, INCCSR :STOP NCI
BSS 002230 00S077 176742 CLR INLCSR :ZERO NC CSR
856 002234 000i37 001712 NP LISEN :GO AWAIT NEXT COMMAND
857 002240 00530l 28: DEC Rl :D0 LOOP AGRIN?
858 002242 001356 BNE 18 :BR IF SO
BSS (002244 000137 002616 IMP cuanca *NOW GO DISPLAY DATA JUST COLLECTED
860 002250 004737 005536 ROUTG: JSR P2 ERASE *GO ERASE SELECTED DISPLAY
861 002254 000137 0816l6 IMP swhpr‘ :INITIRLIZE AND START rnesn
€62 002260 004737 005356 ROUTJ: JSR PC,SLLCTC :G0 SELECT ARI1 FOR JOYSTICK CAL
BEZ Q0zoe4 103402 BCS 18’ ammwmmmw
864 C02266 000137 004146 JMP TIryY :G0 70 IT
BeS (002272 104400 013877 18: TYPE  ,i1SG? GO TYPE 'BUS TIMEOUT ER - AR!l®

Ebt 002276 000:37 001732 JMP LI5N ;G0 BACK TO KEYBOARC _ISEN
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802570
002574
002576
0226304
80eele2

INITIALIZE THE COMMON TARGS

905037

053777
g00137

001346
004146
200340
01333l

001312
17777h
002616

1 -u-y-v-.-p

005112

0012e2
000400
001732
013412

00s506
001316

BOSHES
005756
002616
000340
01333l

001314
177776
002616
00Sek2

001722
013453

0013%2
oosile

00l2ee
000400
001732
013412

00004C
001220
0C1732

001352
177760
176562

176544
178532

177776

000020

001320
1763t4

RCUTK:
177776 ROUTL:

ROUTM:

1%:
2%:

ROUTN:

ROUTR:

RCUTS:

ROUTT:

RIUTU:

ROUTV:

1%:
cs:

ROUTM:

1%:
2%:

ROUTZ:

MRINCEC-11-DINCB-C GRMMA 11 EXERCISER MACYIl 27(732)
SINCBLPLL

HO2
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CLR JTYPE JTYPE 0 SAYS NCIl FOR JOYSTICK CAL
INP TI0Y 160 TO IT

MOV #PR7 . PSW :DON’T WANT ANY INTR’S NOW

TYPE  .MSG2 'ASK FOR OCTQL DATA

RDOCT GO GET IT

MOV (SP)+, THLO ‘SAVE 1T

SLR PSW : ENRBLE INTR S

IMP CHANGE +GO DISPL

MOV £-1 MSELCT :SELECT ano BIT MAP

ISR PC.8ELCTA 150 SELECT vSv0l

BCS 2§ :BR IF BUS TIMEOUT ER FROM vSvOl
MOV VIVCSR, RO :GET 2ND BIT MAP ADRS

81C #B178,-201RO)  :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 CSTPI :GO STOP NC1I & CLR CORE MATRIX

MOV “oﬁsnv auccsn :RESTART WITH PREVIOUS CSR CONTENTS
IMP LISN :COLLECT DATA 3 AWAIT NEXT KEYBRD COMMAND
CLR GRIN ' WANT REGULAR GAIN

BIC 40, INCCSR : INSURE REGULAR GAIN

IMP LISN :LOOK FOR NEXT COMMAND

BIC %3, INCCSR :STOP NC

CLR aNECSR : ZERO NC CSR

IMP LISN :L0Ok FOR NEXT COMMAND

JSR PC NCSTP 1GO STOP THE NCII IF RUNNING

JSR PC’ LDIMGE :GO SET UP TEST CCRE IMAGE

JMP CHANGE :GO DISPLAY IT

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

TYPE  ,MSG2 ' ASK FOR QCTAL DATA

ROOCT G0 GET IT

MOV (SP}+, THHI 'SAVE IT

CLR PSW :ENABLE INTR’S

IMP CHANGE GO DISPLAY

ISR PC,SELCTB :G0 SELECT vTO0I

BCS 23’ :BR IF TIMEOUT ER FROM VTOl

IMP LISN GO AWAIT NEXT COMMAND

TYPE MSG4 :G0 TYPE *BUS TIMEOUT ER - VTOl DISPLAY'
BR is :G0 BACK T0 xsveonno LISEN

LR MSELCT 'SELECT 1ST BIT MAP

ISR PC,SELCTA :G0 SELECT VSVUI(DEFQULT COND)

BCS 28’ :BR IF TIMOUT ER FROM VSVO1

MOV VTVCSR, RO *GET 1ST BIT MAP ADRS

BIC #8178, 20(RD) s TURN OFF 2ND BIT MAP

IMP LISN :GO AWRIT NEXT COMMAND

TYPE MSG3 :GO TYPE 'BUS TIMEOUT ER - VvSvQl DISPLAY'
BR is +G0 BACK TO KEYBOARD LISEN

MOV 40, GAIN 'ENABLE GAIN I

BIS fnxﬁ INCCSR :SET IT AT NC c:n

IMP :G0 AWRIT NEXT COMMAND




MRINCEC-11-DINCB-
DINCB.PLL

002616

0C2622

002626
002632
002634
60ce40
£o2644
002650

003006

003012
03016
003022
003026
003030
003032
003034
003050
003042
003046
003050
003052
003056

CONT37

004737

005737
J01067
012700
012701
004737
005200

012701
062700
004737
000760
013777
012737
012737
005037
000137

012700
012701

004737
005300
100374
005200
004737
005301
022701
001372
005201
004737
£0s200

00ss3e

005464

0C1a54

0017SC
073567
00Se3u

001770
00sexe

006010
005634

006030
005646

001730
000017
070000
00eQ47

005634
000007
000021
00S634

00lce2
0C2010
000203
001272
003132

003777

003636
00se76

005676
000e35

0CSE7e

102

C__99MMR i1 EXERCISER MACYIl 27.732) 21-SEP-T6& 15:32 PARGE 21
INITIALIZE THE COMMON TRGS

:G0 CLERR SCREEN OF SELECTED DISPLAY

CHANGE: JSR PC.ERRSE ;GO ERASE SCOPE
:STOP NC11 AND GET SET TO DISPLAY
DISDART: JSR PC,NCSTP ;GO STOP NCl1

:NOW DRAW R _BOX ARQUND POTENTIAL MATRIX CISPLAY
;ARER ON_THE SELECTED DISPLAY

80x:  T1ST OTYPE : WHAT DISPLAY?
BNE BOXl :BR IF V10!
MOV #1750, R0 :SET UP BIT MAP ADRS - TOP LI! E
MOV 873567,R1 :SET UP PIXEL DATA IN Rl - INT
JSR PC,DISPY :G0 LORD BIT MAP
18: INC RS : ADVANCE ADRS
CMP 81770,R0 :TOP LINE DONE ?
BEQ 23 :BR IF S0
JSR PC,DCONT :LOAD NEXT PIXEL WD
BR 18 :NEXT MAP LOAD
2%: MOV #6010, F0 SET UP BIT MAP ADRS - BOT LINE
JSR PC, DidPY :GO LOAD BIT MAP
3%: INC RC’ * IDVANCE ADRS
CMP #6030,R0 :BOT LINE DONE?
BEQ 4§ :BR IF SO
JSR PC,DCONT :LORD NEXT PIXEL WD
BR 3’ :NEXT MAP LORD
4§ MOV $1730,R0 :SET UP BIT MAP ADRS SIDE LINES
5§: ADD $17 RO :OFFSEY NEXT RO
MOV 70006, R1 :SET UP PIXEL 3 DATA IN Rl - INT 7
CMP #6047, RO QT BOTTOM OF SCREEN?
BEQ 6$ :G0 START VSVO1 DISPLAY
JSR PC oxsov :G0 LORD BIT MAP
MOV :SET UP PIXEL O DARTA INRL - INT 7
ABD ual RD tOFFSET TO RIGHT LINE
JSR PC.0OISPY G0 LOAD BIT MAP
BR 3 :00 NEXT ROW
6S: MOV VTIVSAV,aVTVCSR  ;START DISPLAY
MOV 82010, MAFADR™  ;OFFSET BIT MAP ADRS
MOV 83, PIXCNT :SET UP PIXEL BYTE COUNT
CLR PIXASM :CLR PIXEL RSSEMBLY WORD
IMP LARGES :GO DISPLAY CELL DATA
BOX1: MOV %3777,R0 :SET UP x
MOV 83636, Rl SET UP ¥
18: JSR pC,DI5PY1 s DISPLAY POINT
DEC RO :MOVE X BY
8PL 1$ ncnxn TILL oons
INC RO Y=3636
2%: ISR PC,DISPY! DISPLQY PO;NT
DEC Rl MOVE Y BY
CMP 8635, R1 :AT BOTTOM LEFT’
BNE 28 a 1 NOT
INC Rl
28: ISR PC,DISPYI oxspth POINT
INC RO MOV X BY 1
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003060
003064

ki

063124

003132
£03140
003144
003150
003i52
00354
003160
003162
003164
003166
003172

003174
003200
003202
003206

203212
003220
003226
003234
003240
003246
003252

003334

GRMMA 11 EXERCISER MRCYll 27.732)

Jae

INITIARLIZE THE COMMON TARGS

322703
001372

)
83343
005291
022701
001372
012737

012737

013737
017700
013701
020021
103005
024137
151001
011100
005721
005337
3013tk

013737
062737
012737
017702
062737
005337
001006
012737
162737
020237
101003
163702
101006
005737
001052
005004
000137
013701
012703
005737
00i001

004000

005676
003636

00C103
030100
001300
003606

0013ec
176174
001340

001314

0013eu

gci3le

003500
001334

001340
017600
000100
176024
000002
001336

000100
000430
001314

001312
001254
003504
001334

000006
001254

80ig74
001278

001302

00134

301264
COl264
001336

00ieb4

001336
00lek4

21-3EP-TB

CHP $4000,R0
BNE % )
QEC RO

48: JSR PC DISPYI
INC
CMP 33636 R
8BNE 43
MOV #100,HORIZ
MoV %100, VERT
CLR XREF '
MOV #1326., YREF

-NOW LETS FIND THE LARGEST CELL
CARGES: MOV TOTSIZ,CHARCT
MOV 3TABLEX,RC
MOV TRBLEX,R1
CMP RO, (R1}+
BHIS 656G
CMP - (R1), THHI
BHI ovTHH!

MOV (R1),RO
TST (RD4
DEC CHARCT
BNE LARGEL

LARGEL:

QVTHHI:
GSG:

15:32 PRGE 22

:AT BOTTCM RIGHT?
:BR IF NOT

L X= 3777, V=636

'DIS PLn? POINT

MOV Y BY

:AT TOP RIGHT?

'BR IF NOT

;% OF HORIZONTAL POINTS PER RCW
'8 OF ROWS

:START AT LEFT MARGIN

:AND TOP OF SCREEN

;NUMBER OF ELEMENTS TO CONSIDER
s THIS IS FIRST GUESS

:R1 POINTS TO TRBLE

: COMPARE _GUESS AGAINST NEMW

s GUESS STILL GOOD

:GUESS SMALLER BUT CHECK NEW

sHI AGAINST UPPER THESHOLD
sWITHIN BOUNDS. MAKE THIS NEW HI
: INCREASE REGISTER BY 2

: COUNT THIS LAST COMPARISON

;THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
sNOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL

SUB THLO,RO

BHI I3

IMP DISDCN
18: MOV RO, CPERL

; SUBTRACT LOWER THRESHOLD

:BR IF CELL VALUE GREATER THAN LO THRESHOLD
: DON® T DISPLAY-ALL VALUES BELOW LO THRESHOLD
:SAVE LARGEST CELL OF MATRIX

:NOW PICK OQUT EACH VALUE IN CORE MATRIX AND SCALE TO THE

:PROPER INTENSITY LEVEL.

DMATRX: MOV TABLEX, MRXADR

ADD #8064 . | MRXAOR

MOV 864, . ROWCNT
DISLOP: MOV IMRXADR, R2

ADD 82, MRXADR

DEC ROMCNT

BNE CKVALU

MOV 864. , ROWCNT

SUB $256. , MRXADR
CKVALU: CMP R2, THAHI

BHI outLIm

SUB THLO,R2

BHI SCLCEL
OUTLIM: TST DTYPE

BNE CHDN

CLR RY

IMP MAPLD
SCLCEL: MOV CPERL,R1

MOV #6,R3’

TST DTYPE

BNE 13

THEN DISPLAY IT ON THE SELECTED DISPLAY

;BEGIN AT TOP LEFT ROW

sOFFSET TO BOTTOM OF CORE MATRIX
s THERE ARE B4 CELLS PER ROW
tGET A CELL VALLE FROM MATRIX
:BUMP MATRIX ADRS

,LOUNT CELL THIS ROW

;BR_IF ROW NOT FINISHED

tRESET NEXT ROW_COUNT

:SET UP_FOR NEXT ROW IN MATRIX
sCELL_WITHIN HI THRESHOLD?

18R IF NOT

:SUB_LOW_THRESHOLD

‘BR IF CELL ABOVE LOW THRESHOLD
:WHAT_DISPLAY

iBR_IF viOl

:SET CELL TO LOWEST INTENSITY
:LOAD BIT MAP

INOW ESTABLISH WHAT INTENSITY LEVEL
tSCALE TO 32 LEVELS

;1S IT A VSVOl DISPLAY?

i8R IF NOT




1029

& et b

1230
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1081
1042
1043
1044
1048
1046
1047
1048
1049
10589
108!
1082
1053
1054
1058
1056
1057
1058
1059
1260
1061
1062
1063
1064
10685
1066
1067
1068
10869
1070
1071
1072
1073
1374
107¢
1076
1077
1078
1079
1080
1081
1082
1083
1084

b

MRINCEC-11-DINCB-C
DINCB.PLL

003336
003340
003342
003344

003362
003354
003366
003370
003372
003374
003376
003432
003404
003436
003412
003414

003415
Co34ee
0J34e6
033432
003434
003436
003444
003450
0g34se
003460
003464
003472
003476
033500

003504
003510
003512
003514
003516
003520
003522
00352
003526
003530
003532
003536
003542
003546

KO2

15:32 PRGE 23

;SCALE TC 16 LEVELS ON vSvOl DISPLAY
LEVEb BgILDS IN RY

:COMPARE THIS CELL TO LARGEST (DIVICED BY 2)
:BR_IF SMALLER

:CHECK CASE WHERE 0 DIVISOR

;BR_IF SO

tACCOUNT FOR_GOOD SUBTRACTION

NON DO THE SUBTRACTION

NRKE DIVISOR SMALLER
:COUNT POSITION

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

:BR IF TOO SMALL

: ROUND UP

;WHAT DISPLAY?

: IF VSVOl GO LOAD MAP
:MAKE LEVEL A WORD POINTER
:POINTER TO CORRECT LEVEL
s RESTORE RCTURL LEVEL

;IF 0 - DON'T DISPLAY

CELL ON THE VTOl (ONE OF 32 LEVELS)

;GET RERDY TO DISPLAY

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

:00 AS MANY POINTS AS THE LEVEL

:SHIFT TO NEXT POSSIBLE DATUM
DONE WITH LINE?

RESET LINE COUNTER
:D0 CR

:00 LF

: DONE_PAGE?

:NO. GO BACK FOR MORE
:YES, GO DISPLAY PRAMETERS

; THIS CODE DISPLRYS ERCH SCALED CELL ON THE VSVOl (ONE OF 1& LEVELS)

SAMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76
INITIARLIZE THE COMMON TAGS
005303 DEC R3
005004 1§: CLR RY
005304 DVLOOP: ASL RY
020201 CMP R2,R1
103404 BLO NODEF
005701 TST Rl
001401 BEQ 13
005204 INC RY
160102 18: SUB R1,R2
000241 NJDEF: CLC
006001 ROR R}
305303 DEC R3
001365 BNE DVLOOP
160102 SUB R1.R2
101401 BLOS cobn
005204 ING
005737 001254 GOON:  TST o.vps
601440 BEQ MAPLD
006304 ASL RY
016405 011364 MOV LEVTRB-2(R4) RS
006204 ASR RY
001410 BEQ CHDN

: THIS CODE DISPLAYS EACH SCALED

013700 0013C0 MLOOP: MOV XREF RO
013701 001302 MOV YREF .RI
004737 006212 JSR PC,GET
005304 DEC R4
001370 BNE MLOOP
062737 000040 001300 CHON:  ADD #32., XREF
005337 001274 DEC HORIZ
001271 BNE DISLOP
012737 000100 001274 MOV %100, HORIZ
005037 001300 CLR XREF
162737 000030 001302 SUB #24., YREF
005337 001276 DEC VERT'
001256 BNE DISLOP
000137 003682 DISDON: JMP PATWRT
013700 001286 MAPLD: MOV MAPADR, RO
005704 ST RY
001461 BEQ 18
005304 DEC RY
000304 18: SWAB  RY
006304 ASL RY
006304 ASL RY
006304 ASL RY
006304 ASL RY
000241 CLC
006037 001272 ROR PIXASM
006037 001278 ROR PIXASH
006037 001272 ROR PIXASM
006037 001272 ROR P1::ASM

;SET UP BIT MAP_ADRS
:LOOK_FOR NO_INTENSITY
;BR_IF NO INTENSITY
:QFFSET TQ 0-17
*PREPARE FOR PIXEL LJC
MOVE TO TOP 4 BITS

NON ASSEMBLE THIS PIXEL INTO PIXEL WORD
NON MAKE ROOM IN PIXEL WORD
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MRINDEC-11-DINCB-C  GAMMA 11 EXERCISER MACYIl 27(732) 21-SEP-T6 15:32 PAGE 24
D=NCB.PLI INITIALIZE THE COMMON TAGS

1085 ooasse 080437 001272 ALD RY4, PIXASM :ADD THIS PINEL TO GTHERS

1086 00255 05?87 001270 75T PIXCONT Q%L Y PSXELS DONE FOR THIS WORD?

1087 003862 H01004 BNE 25

1088 003564 013701 001272 MOV PIXASM,R] :LD PIXEL WORD IMTO R

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

1030 003574 005337 001270 23%: DEC PIXCNT + COUNT PIXEL

1091 003600 100215 SPL DISLOP +BR IF 4 PIXELS NOT ASSEMBLED YET

1092 003602 00S03? 001272 CLR PIXASM sCLR PIXEL ASSEMBLY WORD

1033 (003606 012737 000003 001270 MOV #3, PIXCNT ‘RESET PIXEL COUNT

1099 003614 00S237 001266 INC MAPADR s ACVANCE MAF ADRS

1695 003620 013700 001266 MOV MAPADR, RO tLORD INTO RO

1096 003624 222700 005770 CMP #5770, R0 ‘HAVE ALL &Y ROWS BEEN DONE?

1097 003630 001002 8NE 33 'BR IF NOT

1098 003632 000137 003662 IMP PATWRT 'NOW GO DISPLAY PARAMETERS

1099 003635 042700 177740 33: BIC #177740, R0 :SAVE ROW POSITION BITS

1120 003642 022790 000030 CMP #30,R0 NOW LOOK FOR END OF ROMW

1101 003846 001903 BNE 5% :BR IF NOT AT END

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

%iga 003eS6 000137 003234 4g: IMP DISLOP GO GET NEXT MATRIX DATUM

%igg -CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN

1107 003662 005737 001254 PATWRT: TST DTYPE :WHAT DISPLAY?

1108 J035e6 100404 BMI 18 ‘BR IF VTDI

1109 00370 012777 012000 175322 MOV #12000,3VIVPOS :V¥Sv0l - SET CHAR POS,LINE 20, LEFT MARGIN

1110 003676 000414 BR 2§ START 1ST MSG

1111 003700 0i2737 000006 001332 1$: MOV 6, INCXY :SET CHARACTER SIZE

1112 0603706 012777 00C00IM 175320 MOV #19,32VTCSR +SET MODE

1113 003714 012737 000000 001326 MY #0, BASX :SET TO LEFT HAND MARGIN

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

1115 003730 004737 006246 2%: JSR PC,VTNRIT

1116 003734 012506 MESS] :"CR,LOKER THRESHOLD"

1117 00373 013737 001312 008724 MOY THLO,DUMMY!

1118 DO03744 004737 006700 JSR PC,AWRIT

1113 003750 004737 006246 JSR PC.VTWRIT

1120 003754 012512 MESS2 :"~R, UFPER THRESHOLD"

1121 003756 013737 001314 CO&72Y MOV THHI,DUMMY!

1122 003764 004737 006700 ISR PC, ANRIT

1123 003770 004737 00B24E JSR PC,VTWRIT

1124 003774 012516 MESS3 "2 COUNT =

1125 003776 017737 175204 006724 MOV INCZLO, DUMMY]

1126 004004 017737 175174 006726 MOV aNCZHI | DUMMY2

1127 004012 004737 006704 JSR PC,O0TTY

1128 004016 004737 006246 JER PC,VTWRIT

1129 004022 012522 MESSY s"MATRIX COUNT="

1120 004024 013737 001322 001246 MOV 707512 TEMPO

1131 004032 005002 CLR R

1132 004034 005003 CLR pa

1.33 004036 013701 001340 MOV TRBLEX,R1

1134 004042 062103 MXSML: ADD (R1)+.R3 NOW ADD UF ALL VALUES IN MATRIX

1135 004044 005502 ADC P2

1136 004046 005337 001246 DEC TEMPO

1137 004052 001373 BNE MXSML

1138 004054 010337 00e724 MOV R3,DUMMY!

1139 004080 010237 006726 MOV R2)DUMMY2

1140 004084 004737 006704 JSR PC.OTTY




MO2

MRINDEC-11-DINCB-C_GAMMAR 1] EXERCISER MACY1l 27.732) 21-SEP-T& 15:32 PAGE 25

DINCB.P1I INITIALIZE THE COMMON TAGS
1141 004070 Q0ST37 001320 TST GRIN
1142 004074 001403 BEQ 1§
1143 004076 004737 006246 JOR PC.VTWRIT
1144 004102 012526 MESSS ;" Zoom"
1145 004104 023727 OCI340 040OOD 1S: CMP ™ TRABLEX, #MATRIX+20000° ; ISOTOPE B°
1146 004112 001003 BNE 29 ;10
1147 004114 004737 006246 JSR_PC,VTWRIT ; YES
1148 004120 012532 MESSE : *B-GAMMA®
1143 004182 005737 001342 28: TST~  FREERN ; IN FREE_RUN MODE”
1150 Q0412 201482 BEQ 3% :BR_IF NOT
1181 004130 000137 002154 JWP  ROUTF ;YES, GO_GET NEW DATA
1152 QO4134 213777 00I31e 175034 38: MOV COMSAV,INCCSR ;RESUME THE NC1]
1153 004142 000137 O0L732 JWP  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 NCL1(TYPE 'K’ OR DEFAULT) OR THE ARIL(TYPE 'J’) - THE BUS
1152 {ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR 15 NOT DEPREGED -
1159 ;ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
1180 :BE ACCESSIBLE IN A UNIFORM MANNER
116] ;A CNTRL °C” MILL GET USER BACK TQ KEYBORRD MONITOR
1162 004146 004737 005536 tyov: ISR ASE TART FRESH
1163 0041S2 035737 001254 187 DHEE tWHAT DISPLAY?
L163 Q0416 0D10S3 BNE  JBOXI ;BR IF V0l
11E6 :DRAK A BOX UP ON VSVOl SCREEN FOR NC11 OR AR11 JOYSTICK CALIBRATION
1167 004160 00S000 JBOX:  CLR ~ RO ;SET UP BIT MAP ACRS - TOP LINE
1168 0Q4162 012701 073567 MOV #73557,Rl1 :SET UP PIXEL DATA IN Rl - INT 7
1163 004166 004737 005634 JSR  PC,DISPY 160 LOAD BIT AP
1170 004172 005200 18: INO RO ;ADVANCE BIT MAP ADRS
1171 0041749 022700 DOCOMO CMP  #40,R0 ;TOP LINE DONE?
1172 004200 0OI403 BEQ 2§ :BR_IF S0
1173 004202 004737 0OSEYE JSR  PC,DCONT ;LOAD NEXT PIXEL
1174 004206 000771 BR 1§’ sNEXT MAP_LORD
1175 004210 012700 007740 28: MOV 47740,R0 :SET UP BIT MAP ADRS - BOT LINE
1176 004214 004737 0OSE3Y JSR  PC,DISPY ;GO LOAD BIT MAP
1177 004220 005200 38: INO RO ; ADVANCE _ADRS
1178 004222 022700 010000 CMP  #10000,RO ;BT LINE DONE?
1179 004226 0OI403 BEQ 4§ tBR _IF SO
1130 004230 004737 00SE4E JSR  PC,DCONT :LORD NEXT PIXEL WORD
1181 004234 000771 BR 3’ sNEXT MAP_LOAD
1182 004236 012700 (00OCHD 4§ MOV ®40,RO :SET UP BIT MAP ADRS SIDE LINES
1183 004242 012701 000007 5§ : v R1 ;SET UP PIXEL 0 DATA IN Rl - INT 7
1184 0OQ4c4b 004737 005634 JSR DISPY :GO_LOAD BIT MAP
1185 004252 012701 070000 MOV u?booo RL ;SET UP PIXEL 3 DATA IN Rl - INT 7
1186 004256 062700 00037 ADD  #37,R0’ ;OFFSET TO RIGHT SIDE LINE
1187 Q04262 004737 005634 JSR  PC,DISPY :G0 LOAD BIT MAP
1188 004266 005200 INO RO ;GO TO NEXT ROW ON LEFT
1183 004270 022700 007740 CMP  ¥7740,R0 ;70 BOTTOM YET?
1190 004274 001362 BNE 5§ :BR_IF NOT
1191 004276 013777 001262 174716 MOV VIVSAV,IVTVCSR ;ENABLE BIT MAP
1i3e 004304 000466 BR DISBG ;CONTINUE TO ANALOG DATA
1194 :DRAW 30X UP ON YI01 SCREEN - DIFF SIZE FOR AR1l JOYSTICK CALIBRATION
1195 004306 005737 001246 JBOXI1: TST ~ JIYPE ;ARL] ANALJG SOURCE®
1196 004312 100432 BMI  JBOXZ :BR IF SO
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004404
004410
004412
004416
004420
004422
004426
074430
Cos434
004436
004440
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004446
004450
004452
004456
004460

004462
004466
004470
004476
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005000

000431

005000
005901
004737
005200
022700
00137¢e
005300
004737
005201
022701
001372
005301
004737
005300
100374
005200
004737
005301
100374

005737
106520
012777
012777
012777
105777
100025
032777
001771
022737
001004
Cos037

005678
003781

005675
003761

035675

00567

005676
003771

005676
003771

005678

005676

001346
000032
000010
000004
174460
040000
0ocoe?

001306

174500
174506
174500
174450

001306

19:

es:

3%:

48

JBOX2:

1%:

ce:

38:

43:

DISBG:

1%:
28:

NO2

oRMMR 11 EXERCISER MACYIl 27(732) 21-SEP-TB 15:32 PRGE 26

CLR RO :X=0
CLR Ri +Y=0

JSR PC.DISPYI :DISPLAY POINT

INC RO : ADVANCE X

CMP #3761, R0 :0UT TO RIGHT LIMIT?
BNE 1% ‘BR_IF NOT

NEC RO 1X=3760, Y=0

JSR PC,DISPY! :DISPLAY POINT

INC Ri : ADVANCE Y

CMP #3761,R1 UP TO TOP YET?

BNE 23 :BR IF NOT

DEC R1 :X=3760, Y=3760

JSR PC,DISPY] :DISPLAY POINT

DEC RO : ADVANCE X

BPL 3 'BR_IF NOT TO TOP LEFT
INC RO 'X=0, Y=3760

ISR PC,DISPY1 :DISPLAY POINT

DEC Ri : ADVANCE Y

BPL 4§ :BR IF NOT TO BOT LEFT
BR 0186 s CONTINUE TO ANALOG DATA
AR11 BOX 1S LARGER

LLR RC :X=0

CLR Rl ;Y=0

JSR FC,DISPYL s DISPLAY POINT

INC RO : ADVANCE X

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

DEC RO 1X=3770, Y=0

JSR PC,DISPY! !DISPLAY POINT

INC RI : ADVANCE Y

CMP #3771 .R1 :UP TO TOP LIMIT?

BNE 23 :BR IF NOT

DEC R1 1X=3770. Y=3770

JSR PC,DISPY] :DISPLAY POINT

DEC RO : ADVANCE X

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

JSR PC,DISPYL : DISBLAY POINT

DEC R1 : ADVANCE Y

BPL - 4§ :BR IF NOT TO BOT LEFT
:NOW COLLECT ANALOG DATA FROM SELECTED SOURCE (NC1l OR AR!1)
15T ITYPE s WHAT SOURCE?

BMI DISBG! :BR IF AR1l

MOV #32, INCCSR {EXT, JOYSTICK 8 ENA ADC
MOV #10. aNCSFUN ‘CLR’ TIME OUT IF SET
MOV #4 . INC SFUN *START CONVERTERS

7578 aNECSR : DONE?

BPL 3% 18R IF S0

BIT 40000, INCCSR LONVERSION FAIL TO FINISH?
BEQ 2% :BR IF N

CMP %7  KBUFF : TURN ON/OFF BELL?

BNE 10$ :BR IF NOT

CLR KBUFF :CLR OUT BELL CODE
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108:

-8

28:

CUM BELLEN :YES, DO IT
ST SELLEN :SOUND BELL ON NO COU4/ERT”
BNE 1§ :BR IF BELL NOT CESIRED
MIV aaor TTYOUT :SET P BELL CODE

JSR TYPO :50 2ING BELL

B8R s :G0 TRY RuRIN

MOV QNLQREh.TEHFQ :STORE CON» RSICN VALLES
gl 11“02”0 TEMP]  :MASK OFF BITS 7,15

J3R an.t :G0 AVG LAST 32.'X-Y I9Y r*CK /P _ES
MOV axﬁ INCSFLN cusnn 13V ik pEpReEs

TST NZASR o FOR BUTTON DOWN

3PL s g F NOT

Ts? DYVYPE sCON' r no:; auc sur REFRESH
94 S§ nsrggsu viol]

SR 1§ £D ON vsvox

nSL TEMPD NE

T8¢ DIVPE QLL oo SCALING IF v3VCl

3E2 1 Fed

oM TEnPo INVERT BATA FOR V01

BI¢ 85C], TEMFO :RIC 2ARBAGE

wivg  TENFA Re i9ET

MM\  TEMPC4].R! TY

HS. RS ; /701l RESJIRES x 8 Y T2 BE INVFLATED 3+
ASL Rj :

AS. RO :

HSL Rl :

HSL R! :

RSL R :

My - JVTISR :SELECT WRITE THRU ~ooe

ISR ¢ BIspyi 30 DISPLAY THE BUG - 470

89 1s :02 AGRIN

T5R FC,DISPY2 G0 DISPLAY CRJSS HAIRS - v5/0!
BR 1$ :D0 ANJTHER CONVERSICN

; THIS CODE LCOKS AT THE ARI1 FOR ANALOG DATA

MOV #20000,GRCHAN  (SELECT CWAN O 8 UNIPOLAR

I5R PC nmbnv .w ST nm A’D - CHAN 0
MOV EMPO :SAVE Y

INCE nnénnn+1 :SELECT €

ISR PC, ARCONY G0 START nfo - CHAN 1
MOV R3 TEMP] :SAVE X

INCB  ARCHAN+] SELECT CHAN 2

IS8 PC, ARCONV :G0 START R/D = CHAN 2

MCV R3) TEMP2 :RERD JOYSTICK aurron INDICATS
SWAB  TEMPQ :PUT Y IN Wl BYT

MIVB TEHPI TEMPO :AND X IN LO BYT

ISR PC, XYAVE co AVG LAST 32, X-Y_JOYSTICK VALUES
§T8  TERPZ ;LO0Kk_FOR BAR COWN ZERQ <OND)

BNE 23 an IF NOT_DEPRESSED

TST DTYPE ;CON' Y nove POINT BUT REFRESH

BNE 38 ; REFRESH v 01

BR 18 :NO_NEED ON vSvOl

TST DTVPE s EACH B1hL Ay SCALES DIFFERENTLY

BEG 43 :8R IF Vv&vOl

CoM TEMPC : INVERT FOR V70!

8
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Na N Es"‘&. CONCB=0 _gnM™MA 11 \EQLISER MCYIL 87(732) 21-SEP-TB 15:22 PRGE 28
cNIB.PLL INITIRLIZE THE JOMMON TRGS

1303 205044 113700 oci2+e A3 TEMRO,RO :GET X
is:g iRExed AL3QL CCIEW bk gnpo+1 Rl 'EEQLE . By 8
. 8, ) L :
1318 IrEE gcs a8 AL R ;
13:3 005260 006320 ASL oS :
13:4 CCS0E@ COB3CI AS.  R. 1SCALE Y BY 8
1315 205064 0Ce331 ASL R1 ;
1316 008268 - DDE3C] . 5. ©1
130 238070 Qignor 000820 ITMldt MoV 820, aVICSR :SELECT WRITE THRL MCOE
13.9 2JCSChe O04P3T DDSeTS 28: JSR PC.AISPY: 150 DISPLAY THE BUG - /TC:
1319 238122 (Loen . 28] 1§ :00 HaAIN
1380 23818 208n3F aostEs “§: 5% PZ,CISP12 :GC CISPLAY CROSS “RIRS - JSVEI
(381 fisiis ittt 38 18 ;03 RGAIN
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[ o 3

3
9o 00 pus o ps -0 "o
i 54

Wb v -

M s L4y

[ |

[ ol o

Fafaf

oW

©
A

Gt LI
BURRESRZY
o
)

U

AERFLEFHE 28NN

Rl

bopap—etPoph aPp ohpapap—pPpePpaPpopahpupopeophpe

Pre
S LPVIVUIPV I TN PV TP TPV TON TV T P

i3
5&
=K
i

LLdl LL.EW
N L= 0
(o ]
0
K} N
8o bt e P Pt 5t hos et Dt P Pt s 0§t e

Wt
nnL L
D m
€I
000
U
n
[AY]
v

[LVISTONE R Sl T VAT T) | JZNK‘J
>
¢
o
)

(e alo Dl oaloeahia s [Ta3Up Vg1V, T,

b btpad ap 2paPaPpadPpad ap-asp—sd) ¢PpafpaPpth o pe
(a)

VLI W) W I LI DTV LD W LI N LD L)

oo
N

1-DINCB-C  3AMMA 11 EMESCISER
-]

PROGRRM SUSRILTINE

013700
0.2701
010021
062700
022701
001372
012737
012777
012737
012737
00024}
012737
Cooel7

0lisd
001214

0CcooC2
001222

00117C
00i3se

0000e3

£00002
201234

005254
178012
174014
001260
174014
00040l
G1000C

001254
00CC23

000004

G0ll7e
00legad

000002
00la4e

308350
AOCO 14
JOOOHO
177777

0Ccocoe

CoCCC4

aCiass
000004

000004
173712
00le5e
C0lecH

000004

DO3

MACYLL 2T7.732) 21-SEP-Tb 15:32 PAGE 29

.SBTTL PROGRAM SUBROUTINES
TR RRREERRNRREERFE RN EERRRRRRRE R IR R HRERRFRRI R R AR RSB RRRSR RS2

(ROUTINE SELECTS vSv0l DISPLAY - SETS LP BUS ADRS AMD INTEMSIT- _E/E_
+AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SE™ ON EXIT IF THE
:¥SVOl IS NOT SEEN AT THE RSSIGNED BUS RDDRESS

StERRRERRRRRRRERERERERRPRR R R AR R R RA R AR R AR R R ERE R LR R R A LR L 220 S

SELoTR: MOV VTVADR, RO :GET VSVOl BRSE ADRS
MOV s\VTVCRG, R :GET PTR ADRS
18: MOV RO, (R1)4 :SET UP REG ADRS PTRS
A0D 82 RO :BUMP REG ADRS
oMP svIvCSR,RL :CHAR GEN REGS ALL SET UP?
SNE 18 ‘BR IF NOT
MOV VIMADR, RO :GET BASE ADRS OF BIT MAP
TST MSELCT : JSING SECOND MAP”
BEQ 2 3R IF NQT
R0D #20,R0 sPOINT TO 2ND BIT MAP ACRS'S
23: MOV A0, R1)+ :CONTINUE TO BI™ MAP ADRS'S
ADD 82 RO :8UMP REG ADRS
CMP svtCSR, AL ‘ALL SET UP?
BNE 2% :BR IF NOT
MV 858, 23ERRVEC  :SET UP BUS TIMEOUT RETURN ADRS IF NC vSvOl
TST AVICIRS 1S CHARACTER GENERATOR THERE’
157 AVTVCSR 15 BIT MAP THERE"
MOV INTLUT, B0 :SET UP ADRS 8 CATA OF INTENSITY LOOK-UP TRBLE
3s: MOV RC, 3VTVINT :SET UP TABLE
ACD a%blhﬂﬂ :ADVANCE ADRS 8 INTENSITY
BIT 810003, R0 :TRSLE LOADED?
BEQ 3% :BR IF NOT
CLR DTYPE :DTYPE=C SAYS VSVOl
M3V 816. . INTENS :MAX [6. INTENSITIES
cLe : 2ERO CARRY SAYS VSvO! THERE
C 3t MOV sERRVEZ, J8ERRVEC “RESTORE ER TRAP L°2 TOPT T0 &
RTS PL EXIT
58: CMP SPi+,.5P1+ +F1X STACK SINCE NG RTI
SEC :CARRY ON EXIT SAYS NO vSvOl
BR 4§ G0 EXIT

CREERERERERRERRRRERREERR R AR R R A R R R R R R R
;ROUTINE SELECTS VIOL DISPLAY - SETS UP BUS RDRS AND INTENSITY LEVEL -
;THE CRARRY BIT IS SET ON EXIT IF THE VIOl IS NOT SEEN AT THE

; ASSIGNED BUS ADDRESS
e AR R AR RS R ERREARRRERRERERRRR R SRR R R R RN AR RS

§8LCTB: MOV VTADR, RO +GET VIOl BASE ADRS
MCV sVTCSR, R :GET PTR ADRS
18: MOV RO, (R1}+ -SET UP vT0l REG ADRS PTRS
ADD 22RO BUNP REG ADRS
CMP $ARCSR, R1 ‘ALL SET UP?
BNE 18 :BR_IF NOT
MOV 833, J8ERRVEC  :SET UP FOR VTOl TIMEOUT
MOV 814 QVTCSR +SELECT STORE MOCE
MOY 832., INTENS :MAX 32 INTENSITIES
MOV s-1.0TYPE :DTYPE=-1 SAYS VTC1
cLC : 2ERO CARRY SAYS VIOl THERE
28: Egg ggnnvec+a,ansnnvtc . +RESTORE LOC 4 PTR TO PT TO &
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005350
ges3%2
Q05354

235358
20536¢

0CS436

COs440
OJSHHE
QOSu5Y
ga5u4s2

0OSS04

00SS0e
Qgssie
005520
00SSeH
00ssee
005532
00SS34

Q0836
0CSS42
005544

oRMMR 11 EXERCISER

PROGRRM SUBRIUTINES

RE5=R

OO s~ per-
n
=~
Q)
(&

2737

(o lnleeeleo/c/edol elels)
Q=) =)o~
O
n
[ o
e

00cz0?

417737
Q4277

poen??y
00.207

004737
012777
012700
005020
020027
001374
00g207

005737
100017
Cie77?7

0oLl
00lav4e

005002
001246

005434
173628

C00006

0OS46Y
G00020
023000

080000

CO1254
COROLE

000004
SJi34E
00CC04

173472

1734902

EO3

MACYIL 27.73z) 21-SEP-Tb 15:32 PAGE 30

33 CHP (SPI+ (SP i+ ;FIX STACK SINCE NO RETURN
SEC : CARRY ?ET SAYS NO V701 DISPLAY
B 23 :GO EXI

(LR PRERRRRRERRFESAR R R IR L ERRRAFR AR AR B RRFERRRER R RRRREIRLRE LSS

:ROUTINE SELECTS AND SETS UP BUS ADRS FOR AR11 JOYSTICK CALIBRATICN
; THE CRARRY SET ON EXIT IF THE ARLl IS NOT SEEN
D RRRRRRRREE R E R R ERERR AR RRRE R REF SR RRRERRRRRRESE FRER SR

82070 mav ARACR, RO :GET AR1! BASE ADRS
MOV 8AR2SR, R! :GET PTR ADRS
15: MOY RO, (Ri}+ +SET UP REG ADRS PTRS
ADD 82 RO :BUMP REG ADRS
oMP sTEMPO, R1 ‘ALL SET UP?
BNE 1§ :BR IF NOT
MOV 3% 28ERRVEC  :;SET UP TIMEQUT RETURN ADRS IF ARL1 NOT THERE
CLR 2ARESR +SEE IF THERE
MOV -1, JTYPE : JTYPE=-1 SAYS USE AR1l FOR JOYSTIZK CAL
CLC : CARRY ZERQ SAYS ARl IS THERE
28: oy ggnnvec+e.aasnnvtgxxT sRESTORE LOC'4 TOFT T0 &
S ;
3¢: SeC :CARRY SET SAYS THAT ARIL IS NOT RDRS ASSIGNED
BR 28 G0 EXIT

CIRRRERFRERRFEREERREERELERRERERFRERPREHEERETREEEREEEEEEEEEEEEEDER
+ROUTINE STARTS NC1l AT SELECTED GRIN
--iiiiiiii*ii****iii*i**i*i!l*li*!*iii**i*!**!!i**!li*llii!l*l**i
4¢STRT: MOV 81001,INCCSR  ;SET UP BY4%64 MATRIX AND ACC ENABLE
BIS GAIN, INCCSR :SET UP GAIN
818 8BIT],INCCSR  ;SET Go BIT
RTS PC s RETURN

S RERRRERREEERERREFHRARERRERRE SR BTN TIN5 33 R % 20N

;ROUTINE STOPS NC11 AND SAVES NCll STATUS
R AR RERERRERRR R R AR RN R R R R RN A R ER SRR R BRI R AR

RESTP: MOV JNCCSR, COMSAV  ;SAVE THE INTERFACE RCTION

BIC 3. aNCLSR :DISABLE NPR'S
CLR aNLCSR : ZERQ ALL STRTUS
RTS PC s RETURN

s 3 BRI E IR I 3T I3 I3t S 3 03 30 3 3 36 303636 36 30 00 36 36 90 30 30 30 30 3 0 36 30 30 36 36 36 36 34 34 30 0 0

;ROUTINE STOPS NC1l, SAVES STRATLS AND CLERRS MATRIX CORE ARER
s BEARERRE R R SR AR RN R AR R R R R R RN RS R R IR IR R AR

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

MOV #CLZ ONCSFUN  ;ZERO Z REG SOUNT

MCY  sMATRIX,RO :GET SET TO ZERO CORE MATRIX AREA
i%: CLR {RQ}+ :«ERQ LOC

CMP RO, SMATRIX+40000 1ALL DONE?

BNE 1S ;BR_IF MORE

RTS  PC : RETURN

;;**lli*l**lii**lil!iili!il**!iil*iii!illiii*i*!*!l*iiiii****t!ii

:ROUTINE WILL ERASE DISPLAY (VSVOI OR VTO1)
--*i*i!i&*!i*i‘i**liiiii*iiiii**l*iii!i*lii*i*ii*i!ii***iiiiii*i'
gRASE: TST DTYPE s WHAT DISPLAY?

BPL 28 ) ‘BR IF VSvOl

MOV $16,3VTC3N *ERASE DISPLAY




MRINCES-11-DINCB-C

DINCB.PLL

434
1825
1436
1837
1438
1433
1449
144]
1442
14%3
1944
14485
1846
1447
1448
1948
1880
1451
1452
1453
1458
1455
1456
1487
1458
14£8
1480
46l
1462
1463
1464
1465
1466
1467

1489

0055s2
805556

00s634
0JSe42

005726
005732
095734
005740
005746
005754

005756

aRMMA 11 EXERCISER
PROGRAM SUSROUTINES

905037 001246
-3. B00C22
COleve

0C1250

001250

001000 173412

173406

042777 001000
J12777 002035
002207

173376
173362

FO3

MACYLl 27.732) 21-SEP-/% 15:32 PAGE 3l

CLR TEMPO :SET UP_VTO] ERASE WAIT LOOPS

MOV 82, TEMPL :00 LOOP 2 TIMES
18: DEC TEMPO :COUNT AWAY

BNE 1$ TILL 9

DEC TEMP1 :2ND LOOP DONE?

BNE 13 :BR IF NOT

R 43 :ALL DONE - RETURN )
28: BIS 81000,aVIVCSR  ;ERRSE DISPLAY (CLR BIT MaP)
33: TSTB  QVIVCSR :LOOK FOR READY

BPL 33 SWAIT FOR IT _

BIC #1000.3VIVCSR  : TURN OFF ERASE DISPLAY

MOV 82035, aVIVCRG  :CLR CHAR BUFFER 8 DISABLE CURSOR
4§ RTS PC SEXIT

VI RERRERIR B R ER R RN R EEEREERREEEEEREEREETE TN E S EEEER S SR

;ROUTINE WILL LORD BIT MAP (VSVOl)
;RO CONTAINS BIT MAP ADRS AND Rl THF BIT MAP DATA

Q42777
013077
042777

000400
173356
000400
173342

173340

173360
173346

SrRERRAEREERRRREREE IR RE R R

1332222322222 22222222222

Bisey: 400, JVTVCSR

; STOP DISPLAY

000400 173326

173332

174000
174000
173316
Qigir7 173314

g05777
190375
1058137
013777
032777
000207

173262

COla4s
00leds
016000

173250
173240

C12700 000100

BIC

MOV RO, 3V TVMAP :LORD BIT MAP ADRS
DCONT: BIC 2400, VTVCSR  ;AGAIN IF ENTERING HERE
18: 7578 3/TVESR : READY?

BRL 1§ tWAIT THEN

MOV R1, aVTVPX :LOAD BIT MAP

8IS 8400, 9VTVCSR  ;RESUME DISPLAY

RTS PC :RETURN

R 2t ad sl isd il ssad sl el tis sl sl sttt

;ROUTINE WILL DISPLAY R POINT (ViOl)
R L T e Y T IRy ST P ST ST T L T

fispyl: TSTB  aVICSR :DISPLAY READY?
BRL DISPYL 'WAIT FOR IT
BIC #174000, R0 :RID GARBAGE
BIC 8174000 R :RID GARBAGE
MOV RG, avTXDAC *SET UP X DAC
MOV R, aVTYDAC :SET UP Y DAC
RTS PC EXIT

s RERRRERRRREREREFERFRERBERREEERRRFRERERRREREREEERRERERERERLEHERE

sROUTINE WILL DISPLAY X & Y CROSS HAIRS ON VSVQl
R ARERER AR R R R AR R ERE R AR R R R R R R R AR AR IR

Bispya: TST AVTIVCRG «READY?
BPL DISPY2 *WAIT IF NOT
CoMB  TEMPO :X NEEDS TO SE INVERTED
MOV TEMPQ,QVIVCHP  ;LOAD X & Y CROSS HAIRS
BIS 216008, JVIVCRG  :ENRBLE THE CROSS HAIRS
RTS PC : RETURN

;;***i**l*l****liil!l!l!ll!!l*l!lQ**l!iiil!!!iili!ill*ll**li{*i*!
sROUTINE WIIL FILL CORE WITH AN IMAGE THRT LMEN
:DISPLAVED 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
'-**i!ii‘ii!i!i**!i***i***i*i*!ii*ii!**i!!i***i!i**ii*i*iii*iii**
(OIMGE: MOV #100,R0 s COUNT &4 ROMWS
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1433
1494
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1836
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1439
1499
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005762
SiTer
0CE776
055000
0060C2
006004
006206
038510
308014
£36020
038832

336024
0J8C30
006036
006044
00s0SG
006eQSe
936056
005062
JJ6066
CO6C70
26072
Q96074
006076
0061C0
00e104

006106
00ell2
00Bl11l4
C06120

00elee
006130
006136
006144
006148
00e152

00B1SH
g0slee

oAMMR 11 EXERCISER MALYLL 27.732)

PROGRAM SUSRJUTINES

213701

LR

010321

=0Cz07

gas7??
013777
082777
1058777
108375
011’/03
162703
032703
100402
001G03
000404
005003

812703
000207

0Qs777?
1002375
110377
000207

017737
042737
022737
001002
000137
Hela/iar

012737
004737

001340

o813z

000001
siajaptule

QO NOUI—
OO0 n—OoOxL

00C377

173122
173074

173020
£20200
000003

001712

000015
006174

173204
73176

001306
001306
001306

0oL3i0

GO3

21-SEP-T6
SUY TRBLEX, R1
Vv ] .
0y 4B
18: MOV R3, (R1)+
DEC R
BNE 18
NEC RO
BEQ 2§
SUB 81,R3
MOV 100, R2
BR 1§
2%: RTS PC

15:32 PAGE 32

1GET SELECTED ISCTOPE

(B8R REPREEEY RiERE MhrensTy e seL1no-0)

:LORD CORE IMAGE

;DCNE _ROW?

;BR IF NOT

; DONE_ROWS?

;BR IF SO

;LOWER NEXT CELL VALUE
;RESET ROW LENGTH COUNTER
;LORD THIS ROW IMAGE
;RETURN FOR DISPLAY

DI REREERAREREERERERRERRFREFEERIREERRRRERRERRERREERREEREERRRRERE RS
;ROUTINE WILL DO A CONVERSION AT CHAN # IN ’ARCHAN'

;EXIT WITH CONVERSICN VALUE IN R3
s 2 BRI IE SRR R R R EEREREFEEL ARSI RRREER RIS

ARCONV: TST JARBUF
MOV ARCHAN, JARCSR
BIS 81, 9ARLSR
1%: TISTB  2ARCSR
BPL 18
MOV JARBUF,R3
SUB 8500, R3
BIT $177400,R3
BMI 28
BNE 33
BR 4§
23: CLR R3
BR 4§
5§ MOV %377,R3
3 RTS PC

;CLR_DONE FLAG

;.0 CHAN & UNIPOLAR BITS
;START R/D

;LOOK FOR DONE

+WAIT FOR IT

sGET VALUE

+OFFSET VALUE

;SEE IF QUT OF RANGE
;BR IF TOO SMALL

:BR IF TO LARGE

s NORMAL EXIT

LIMIT 70 O

:G0 EXIT

sLIMIT TO 377

JEXIT

J o RERRERURERELERRERHRRRFLEEERERERERRLRFREFEREREREEHEEHRERFERELEER

;ROUTINE WILL DISPLAY A CHARACTER (VSVOl)
S ERRRRRERERREEFRFERRRERRELRBRRHERERRERRRHRRR R AR IR LR ERRIAE RS

B&HAR: TST 3VTVCRG
BRL DCHAR
MOVB  R:,aVTVCRG
RTS PC

:READY?
‘WRIT FOR IT
+LOAD CHAR
sEXIT

S RREEFRRERNEREFREREREEERERREREREERE RN NREEERHERE TR REE LR EERR

*KEYBORRD INTERRUPT SERVICE ROUTINE
X IITI YIS IT SIS I ST IIIISIIIEI ISR SIS ST PTLLY 2

KBINT: MOV 3$TKB, KBUFF
BIC 200, KBUFF
CMP 23, KBUFF
BNE 18
IMP LISEN

18: RTI

;RERD KEY_BORRD
;RID PARITY
;CNTRL °C'?

;BR_IF NOT
; ABORT WHATEVER 3 LOCK FOR NEXT COMMAND

S RREEERERERERREREEREEFEREEEEEEEEEEREERRLERREEEERREERREEREEEEELRE

:ROUTINE TYPES 'CR’ AND °'LF’ OR CHAR IN TTYOUT
s R R EREREREREARRERAEEERLEEERRAEEEREREREERREERRLREEREEREEREARREERER#

YPZR: MOV 815, TTYOUT

JSR PC,TYPO

;ST UP FOR R 'CR'




MRINCEC-11-DaNCB-C GRAMMAR 11 EXERCISER
OGRAM SUSRIUTINES

DINCB.PLL

006166
00€17Y
005200
006302
006210

006212
0J621iM
036220
006cee
006224

006244

111502
42702
006202
060200
112502
Q4273¢
060201
00e302
060201
004737
000207

017605
062716
005715
001476
012504
112903
100773
005737
001003
004737
000770
322703
001004
012737
000761
022703
001004
162737
000752
110337
012737
004737
006373
006430

000012
17780

001310

177707

005676

00CG0g
00003

001254
306106
00C01S
000000
000012
000080
001304

000034
00462

00i310

17ery2

001328

001330

006460

HO3

MACYLl 27(732) 21-SEP-76 1S:32 PAGE 33

MOV 812, TTYOUT ;SET UP FCR LF
TYPO:  TSTB a$tps ;WAIT FOR LAST CHARACTER
BPL TYPO
MOV TTYOUT,d$TPB ;SEND IT QUT
RTS PC

(I EEREERREEEREEERRERER R LR R ERR PR RE RS EERRLEREREERRRRERERR L LR #
:GET IS A SUBROUTINE TO GET AN X,Y COCROINATE FROM THE

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

ST  MOVB (RS),R2 :MOVE A BYTE OF X AND Y

BIC 8177707.R2 *MASK ALL BUT X

ASR R2 'ABS VALUE IS YX

ADD R2,RO ‘ADD TO CORNER VALUE

MOVB (RS)+, R2 :MOV SAME BYTE AND POKE PCINTER
BIC 8177778, Re ‘MASK ALL BUT Y

ADD R2,R1 +YABS Y INC IS 3

ASL Re2 +S0 DO Y=Y*3

ADD R2,R1 :ADD TO CORNER VALLE

JSR PC,DISPY] 60 DISPLAY POINT

RTS PC ‘RETURN TO MAIN

3 PRI R R AR IR RN R LR RN
; YHIS SUBROUTINE 1S CALLED WITH THE_ADDRESS OF A

:MESSAGE T7BLE FOLLOWING THE CALL. THE MESSAGE

; TRBLE CONTRINS A LIST OF POINTERS TQ PHRASES.

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

1 IS TERMINATED WITH A 0.
;;*ii!**lii*********i******ii**i**i***ii*i!i**i!iiiiii!*ii**!*i!*

VTWRIT: MOV 2(SP),RS :GET ADDRESS OF MESSAGE IN RS
ADD #2, (SP) : ADJUST RETURN
VIPL:  TST (RS) :LOOK FOR ZERO AS TERMINATOR
BEG VTWDON :BR IF MSG DONE
MOV (RS)+,RY :ADDRESS OF PHRASE TO RY
VTWL: MOVB (R4)+%,R3 +THIS IS LETTER T0 BE DISPLAYED
BMI VTAL 200 1S THE TERMINATOR
15T DTYPE s WHAT DISPLAY"
BNE DVTOL iBR IF V70l
JSR PC.DCHAR G0 DISPLAY CHAR VSvOl
BR VTUL G0 LOOK AT NEXT CHAR
DVTOL: CMP 215,R3 :CR?
BNE 18 ‘BR IF NOT
MOV 0, BASX ‘RESET MARGIN
BR VTIL GO GET NEXT CHAR
18: CMP 212, R3 SLF?
BNE VTEXCP :8R IF NOT
SUB 60, BASY +G0 TO NEXT LINE
BR VTWL :G0 GET NEXT CHAR
VTEXCP: MOVB R3,KBDBUF : THERE ARE A FEW CHARACTERS
MOV %39 TEMCHR : THAT REQUIRE CONVERSION
JSR PC, BRAN ' BEFORE DISPLAY.
VTEXCT=1
CH7Y4 s CHRRCTER IS <
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1620

006362

008377

006402
206410
00BY416
036422
036430
006434
006440
006442
00644y
Q08450
006454
006456
00s480

00462
006470
006474
006500
0OBSCH
006506
006Si4
00BS16
J0ese2
006S24
006526
006530

00eS32
008540

GRMMR 11 EXERCISER

PROGRAM SUBROUTINES

Q06422

062737
062737
005237
62737
013703
042703
006303
006303
062703
004737
000703
000207
000000

017637
062716
005237
105777
001406
123777
001365
Q17616
900241
000250
000207
000000

013737
013737

07s 07e
077 000

000004 006460
000007 006460
006469
000002 00&460
0064ED
177700

0le652
006532

000C00 006530
000002
006530
000024

001334 Q00214
000030

006e60 006&ER
006be4 0OBEEE

103
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CH7S ;=
CHT2 .
CH7§ 1)
CH77? :?
BR VTNOSP :CHARACTER IS OK RS IS
VTEXCT: .BYTE 74.75.72.76.77.0
.EVEN
CH?7:  RDD #4, TEMCHR :CONVERT OCTAL TO 42
CH?6: ADD %7 TEMCHR : CONVERT TO 46
CH72:  INC TEMCHR :CONVERT T0 37
CH7S:  ADD %2, TEMCHR :CONVERT TO 36
CH?4: MOV TEMCHR,R3 :R3 NOW CONTAINS PROPER YALLUE
VINOSP: BIC #177708,R3 ‘CLEAR GRRBAGE
ASL R3 *MULTIPLY & BIT OCTAL BY Y4
ASL R3 :TO FIND RELATIVE POSITICN IN TABLE
ADD #TABLE-Y4,R3 :THIS IS ABSOLUTE POSITION
ISR PC,TIXDIS :DRAW CHARACTER
BR VT :AND CONSIDER NEXT
YTWDON: RTS PC
TEMCHR: O -SPECIAL CHARS ARE BUILT HERE

HH FEREEEEREEEERELEERELEERREEEREEREEEERERRFREREEREEREREEEEEELEE SRR
:tHIS ROUTINE COMPARES THE CHARACTER IN KBDBUF (BYTE)

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

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

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

:THE ENTRY IN THE MATCH TABLE THAT MATCHED.

- IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LOCATION FCLLOWING
:THE LAST TRANSFER RDORESS.

:A ZERO IS THE MATCH TABLE TERMINATOR.

:THE N AND C BITS ARE CLEAREDC ON EXIT

e R ERRERNNREEEERBREEEEENERREREFEEERREEREREERELREREEEERER L 4R EERE

BRAN: MOV 2(SP),MACHER :GET ADDRESS OF MATCH LIST
BRANL: ADD #2, (5P) :ADJUST RETURN PQINTER

INC MACHER sMOVE MATCH POINTER

7STB aMACHER :A ZERO INDICATES END OF LIST

BEQ NOMACH

CMPB KBDBUF , 2MACHER

BNE BRANL :NO MATCH. TRY AGAIN

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

CLN ‘AND N BIT

RTS PC :RETURN APPROPRIATELY
MACHER: O

HH t 2222222232 R P P X2 Y R Y Y R R P P Y Y Y S Y r L)
: HIS 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
$ 3 HEERAREEERHRRRRERERERRRRERERRERREREREI R R R R RRERRERER

TIXDIS: MOV SHFTK,SHFTCT :SET SHIFT COUNT FOR DECODER
“i0V ROWK , ROM :SETUP THE NUMBER OF ROWS
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1656
1657
1658
1653
1660
1661
1662
1663
16864
1665
1666
1667
1668
16869
1670
1671
1872
1673
1674
6"5
1876
1877
1678
1679
1680
1681
1682
1683

006546
QOeSSY
00SSS6
006562
006SE6
006570
00es72
006576
036602
006634
006606
00ebl2
006616
006620
00bbeb
006632
006636
006640
00&b4H
006646
006652
006656
006660
gob662
00seb4
206666
C06670
Cass7e

006674
006676
006700
006704
006710
00712
006714
006720
00s722

PROGRAM SUSROUTINES

313737
01230

013-0

013(01
006032
103002
004737
005337
001001
011302
063700
J05337
001363
013737
063701
005337
001403
013700
000750
063700
010037
000207
000817
QCOoC0
000005
0000800
000006
000c0o0

007105
000000
00s037
004737
006724
00710S
004737
006674
200207

006670 006672

001326
001330

00SE76
006b&2

001332
006666
006664
001332
00e&7e
001326

001332
001326

006726
006722

006246

006566

GRMMR 11 EXERCISER MARCYLl e7(732) 21-SEP-T6 15:32 PAGE 35

MOV COLK, COL :AND THE NUMBER OF COLUMNS
MOV (R3)+, Re :GET THE WORD TO BE DECODED
MOV BASX,RJ RO WILL CONTAIN THE X COCGRD.
MOV BASY,RI 'R1 NOW CONTAINS THE Y COCRSINATE
TIXL: ROR R2 :CHECK CODE WORD FOR BIT
BCC TIXBNO :IF CARRY BIT CLERR NO PGINT TO DISPLAY
ISR PC,DISPY!L :G0 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 ROM :DONT GO PAST END OF ROW
8NE TIXL NON 2ERO OK
MOV ROWK , ROW 'RESET
ADD INCXY,RI MOV Y UP A ROW
DEC COL s WHEN COL=0 WE ARE DONE
BEQ TIXDON
SSVT?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: |IS.
SHFTCT: O
ROWK : S
ROM: G
COLK: b
CcoL: 0

$ 3N R0 I I U063 0 000 3 B3 I I T 6 R
THIS ROUTINE CALLS *ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE
;PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT 7O SCREEN

s RHEHHERIREEERRERHERIERRERE SRR R RRHERRERERR IR ER IR ERREF

BLANK:  ADUMMY

0
AWRIT: CLR DUMMY2
OTTY:  JSR PC,ASCZSP

DUMMY |

ADUMMY

ISR PC,VTURIT

s REURERREEEREEEEEEEEEEEEEEELEEELERE LR LR LSRR R AR EE LRI AEI LR EEEE
THIS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE
7O AN ASCII DECIMAL NUMBER.

:THE CALL 1S JSR PC,ASCIZ

géTE EHE ADDRESS OF THE LOW ORDER OCTAL WORD IN

?RDCTHE ADDRESS OF THE PLACE THE ASCII DECIMAL IS TQ BE STORED
: THE chn 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
006726
006730
006732
006736
006742
90674
006750
006752
006760
006764
896770
006774
006776
007002
007004
007010
007018
067015
007016
007022

007024

007108

PROGRAM SUSROUTINES

QC0oa00
000090

CC1i3e2

005737
001410
005037
124527

007108
007120

006+ 30
000000
0003002

000012
0002
000200
or29le
207120

83C0s0

007070

0067230

006730
00C0s0

000000
0oo0gce2

007070

KO3

oAMMA 1] EXERCISER MACYIl 27.(732) 21-SEP-76 [5:32 PAGE 36

{ANSWER. UNLESS THIS LARST CALL IS MADE THE OUTPUT

;WILL ALWAYS BE 11 BYTES.
S EEREHEFRREREERHRERRERRREARERRRRRHARE AR RERRRRRRRER AR RRRA AR I

BimMy1: O
DUMMYZ: O
ZESUP: O : 2ERO_SUPPRESS FLAG
ASCZSP: INC ZESUP +SET FLAG
ASCIZ: MOV J(SP),R! +GET LOW ORDER ADDRESS
ROD #2, (SP) :ADJUST POINTER
MOV (R1)+,R3 :GET LOW ORDER
MOV (R1),R2 :GET HIGH ORDER
MOV #10. DIVCNT : 10 POSSIBLE GIGITS
MOV #RSCRES, RS :ADDRESS OF DIGITS
MOVE %200, (RS)+ : CHGEN TERMINATOR
ASCLP: MOV #10. RY4 :DIVISOR
MOV RS, -{SP) :SAVE RS DURING DIVISION
JSR PC.DIVIDE :DIVIDE BY 10
MOV (SP)+,RS :RESTORE RS
ADD #60,R2 MAKE IT RSCII
g839R§2k5R5)+ ‘PUT IT IN THE ASCII STRING
MOV RQO,R2 :PUT ANSWER IN DIVIDEND SLOT
DEC DIVCNT
BNE ASCLP
+NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER
TST ZESUP - SUPPRESS ZEROES?
8EQ MOVALL :NO MOVE ALL
CLR ZESUP : INIT THE SWITCH
SKZE: CMPB -(RS), #&0 :LOOK FOR Z2EROES
BEQ SKZE :AND PASS BY THEM
TST8 (RS)+ : BACK-UP
BPL MOVALL ‘AT LEAST ONE ZERO
INC RS :POINT TO FIRST NUMBER
MOVALL: MOV @(SP),RO + ADDRESS OF RESULTS
ADD 82, (SP) : ADJUST RETURN
MOVAL: MOVB -(RS), (RO)+
BPL MOVAL :200 BYTE IS TERMINATOR
RTS PC
DIVCNT: 0
ASCRES: .=.+11.
ADUMMY: .=.+11.
-EVEN

PIARERERRERREEREXEEXXREERREERERREFXEREREREERERRRRXREREREREREREEER
:YHIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER

;FOUND IN RZ2 (HWI) AND R3 (LO) BY THE POSITIVE NUMBER IN

;R4. THE ANSWER IS PLACED IN RO (HI) AND Ri (LO).

; THE ROUTINE LEFT JUSTIFIES DIVISOR KEEPING TRRCK OF SHIFTS

;SO THAT FIRST BIT IS IN BIT I4 OF RY4. THE SHIFT COUNT IS THEN
;ADDED TO 16. AND THE DIVISION IS STARTED BY COMPARING THE
;DIVISOR (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 INDICARTED BY
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007120
007182
007124
007126
007130
007132
907134
007136
007142
007146

£07206

007210
0G7ele
007216
007222
007224
007230
007232
007236
007242
007246
007252
007254
007260
007264
007266
007270
007274
007276

007300
007302
007304
007306
007310

00S00S
005000
00500!
005205
006304
100375
006004
010537

001366
000241
oeeoce
005337
001374
000207
gocaoe

010046
013700
013702
010027
020227
103402
012707
010237
012702
004737
110046
012702
004737

012600
000207

005000
005005
152205
060500
C0s202

007206
000Ce0

007206

001246
007436

007426
007336
007436
007336
007300
007337
007300

001246

: SHIFTCOUNT.

LO3

oAMMR 11 EXERCISER MACYIl 27(732) 21-SEP-TH 15:32 PRGE 37
PROGRAM SUSROUTINES

;R2R3 7 R4=ROR!
PR ERREREERRRERRERREERRERIRERRRRERERR R LR RS AR AR R R RS F RN R SRR Y

OtVIDE: CLR RS  INIT SHIFT COUNT
¢LR RD
CLR R} : ZERG THE ANSWER
DIVIUS: INC RS +THIS IS THE SHIFT CCUNT
ASL R4 'DIVSCR X 2
BPL DIVJUS GO UNTIL BIT 15 SETS
ROR RY MOV IT BACK ONE
MOV RS,RMJUST *SAVE SIFT COUNT FOR REMAN. JUST
ADD #1b.,RS :SIMULATE 1& BIT SHIFT
DIVLOO: agt sé ‘ANSKER X 2
CMP R2,RY -COMPARE DIVISOR AND DIVIDEND
Eﬂé ggégg :IF DIVSOR LARGER NO SUBTRCTICN
INC Rl -NOTE SUBTRACTION IN ANSWER
NOSUB: ASL R3 :MAKE DIVIDEND LARGER
ROL R2 ‘BY 2
DEC RS :D0 ALL THIS SHIFCNT TIMES
EEE DIVLOO
RLJL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINDER
DEC RMJUST
BNE RLJL
RTS PC
RMJUST: O

s REEEERERRR

RREREREFXXEEEREXFLREEREREEREEEEERREHEHRE R LR EXEXEFE

+tHIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES

s REREXREEER

XYAVE: MOV
MOV
MOV
MOV
CMP
BLO
MOV

1%: MOV
MOV
JSR
MOVB
MOV
JSR
SWAB
BISB
MOV
MOV
RTS

CLR
CLR
B1SB
RDD
INC

[y o
-0
I

REEEEXEEEEEREREREEREEREXFREXEX SRR XL REER X EARES£H
RO, -(SP) :SAVE RO
TEMPO, RO IGET X L Y
XYBUF® R2 +GET CURRENT BUFFER POINTER
RO, (R23+ +SAVE NEW X-Y VALUE
TE,QXYBUFE ;ﬁgo OF BUFFER?
$XYBUF , R2 'YES, GO BACK TC BEGINING OF BUFFER
R2, XYBUFP ‘SAVE NEW BUFFER POINTER
#XYBUF , R2 :CALC AVE X
PC, 10%
RO, -{SP) :SAVE IT
sXYBUF+1,R2 :CALC AVE Y
PC, 10% G0 DO IT
RO :GET X-Y IN RO
\SP)+, RO :GET SAVED X
RO, TEMPO ‘PUT IN TEMPO
(SP)+,R0 :RESTORE RO
PC tEXIT WITH AVE X-Y IN TEMPO
RO ; ZERO SUM
RS 00 A MOVB TO A REG (UNSIGNED)
(R2)+,RS
RS, RO QDD IT IN
R :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
007365
007366
007370
007372
007374
007376
007400
007402
007404
007406
007410
007412
067414
007416
087420
007422
007424
007426
007430
GO7432
007434

007436

PROGRAM SUSROUTINES
020227 007436 CMP

00030C SWAB
042700 177400 SIC
00C207 RTS

XYBUF :
000000
000000
000200
000000
000000

000000

000000

000000

000000

000000

007436 XYBUFE=,
007336 XYBUFF: XYBUF

Q

o

Q

o

Q

o
O00O00O0O000O0O0O00O0O00000O0000000000000

GAMMAR 11 EXERCISER MRCY1l 27(732)
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2l-SeP-76 15:32 PAGE 38

R2, $XYBUFE :END OF BUFFER?
11$ : NO

RO :DIVIDE Bv 32.
RO

PO

RO

gé??HGU,RU :CLR HI EYTE

;-*********************************************i*****************
'SBTTL TTY INPUT ROUTINE

P REERREREEEEREEEREREEEIRFEEREE R R L EERFRREEEER IR RERERREER IR RIS

'ENABL  LSB

Py EREREREFFERERIRFRREE AR FRRRHRAEEEE IR RHRRAEF IR IR AR IR RER
; *S0FTWARE SWITCH REGISTER CHANGE ROUTINE.

; #ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WIL
:*SERVICE THE TEST FOR CHANGE IN SOFTWRRE SWITCH RE
: #lHEN OPERATING IN TTY FLARG MODE.

L
GISTER TRRP CARLL
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1922

80?:40
74y
08?45

007454
DO74Sk
0074e2
007466
007472
007474
007502

007504
007510

007536

0G7S40
007544

£07550
007554
007556
007562
007566

007570
007574
007576
007602
007604
007612
007616
007622
007630
007632
007640
007642
007646
007652
007654
007660
007662
007666
007672
007674
007676
007700
007732

GRAMMR 11 EXERCISER MARCYll 27(732)

TTY INPJT ROUTINE

8337;?
1074
038973
100071
117746
042716
022726
004C:2
1237=7
001456

104400
104400
013746
104401
104400
005046
00sQ46
105777
100375

117746
04271k

021627
00100%
104400
062706
000757

021ee?
00102¢
005766
001403
016677
062706
104400
123727
001003
012777
000002
004737
021627
002420
021627
003015
042726
005766
001403
00E316
006316
006316
0Oszse

000176 001140 S$CKSWR: CMP

?NE
171470 STB
BPL
171464 MOvB
177600 BIC
00oca? CMP
BNE
001134 000001 CHPB
BEG
010312 TYPE
010317 $GTSWR: TYPE
000176 MOV
TYPOC
010330 TYPE
138: CLR
CLR
171406 78 7578
BPL
171402 MOVB
177600 BIC
C00025 9s: CMP
BNE
010305 TYPE
000006 c08: ACD
BR
000015 108: cme
BNE
000004 TST
BEGQ
000002 171326 MOV
000006 118: ADD
00116l 148: TYPE
001135 000001 ngB
000100 171304 MOV
15%: RTI
010512 168: JSR
000060 CMP
BLY
000067 CHP
BGT
0C0060 BIC
000002 1ST
BEQ
ASL
ASL
ASL
000002 17§: INC

NO3

21-SEP-76 15:32 PAGE 39
#SWREG, SWR -+ 15 THE SOFT-SWR SELECTED?
555 : 1BRANCH IF NO
$TKS + :CHAR THERE?
158 s+ IF NO, DON'T WAIT AROUND
287K, - (SP) : 1GAVE tHE CHAR
#1C177, (SP) : 1STRIP-OFF THE ASCII
%7, (SF)+ -+IS IT A CONTROL G”
15 :+NO, RETURN TO USER
$AUTOB, 81 :TARE WE RUNNING IN AUTO-MODE?
158 : :BRANCH IF YES
JECNTLG s tECHO THE CONTROL-G ($G)
SMSWR : s TYPE CURRENT CONTENTS
SWREG, - (SP) ;3 SAVE SWREG FOR TYPEQUT i
1160 TYPE--OCTAL ASCII(ALL DIGITS)
. SMNEW : :PROMPT FOR NEW SWR
-(SP) : \CLEAR COUNTER
-(5P) : 1 THE NEW SWR
JBTKS : ;CHAR THERE?
78 ++IF NOT TRY AGAIN
I$TKB, - (SP) ;sPICK UP CHAR
81C177, (ZP) : 'MAKE IT 7-BIT ASCII
(SP), 825 .+ 15 IT A CONTROL-U?
108 : 1BRANCH IF NOT
L SCNTLU + 1YES, ECHO CONTROL-U (tU)
86, SP + 1 IGNORE PREVIOUS INPUT
198 t1LET’S TRY IT AGAIN
(SP), 815 ++IS IT A <CR»?
169 :+ ;BRANCH IF NO
4(SP) t1YES, IS IT THE FIRST CHAR?
11§ :'BRANCH IF YES
2(SP),aSKR : :SAVE NEW SWR
86 SP ::CLEAR UP STRACK
SCRLF : 1ECHO <CR) AND <LF>
§INTAG, 81 : \RE-ENABLE TTY KBD INTERRUPTS®
158 , : 1BRANCH IF NOT
#8100, JETKS : \RE-ENABLE TTY KBD INTERRUPTS
; s RETURN
PC, STYPEC s 'ECHO CHAR
(SPY, 460 t1CHAR ¢ 07
18% : 'BRANCH IF YES
(SP), 467 ::CHAR > 77
188 : :BRANCH IF YES
860, (SP)+ : 1STRIP-OFF ASCII
2(5P) 1+ 1S THIS THE FIRST CHAR
178 : 'BRANCH IF YES
(SP) ::NO, SHIFT PRESENT
(SP) i; CHAR QVER TO MRKE
(SP) 11 ROOM FOR NEI ONE.
2(5P) . {KEEP COUNT OF CHAR
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193 QCnn06  JSekle 17PN 8(S -215P), (SP) +:SET IN NEW CHAR
1838 20TTI4 104402 D011s8C 18§: TYPE §2LES < TYPE 7(FRYLF)
1333 AS~=20 fagtee BR 208 :SIM LATE CONTRAL-U
1842 .DSRBL LSB
:guz
1342
;943 HH FRRRRRRRRRBRP RN RARR RN ERNA RN R RN IR RER AR ERAFPFLRRLIRAR 2R 2008
;3-; ::'gis RCUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
.S R Jol~ .
1346 e RDHR : s INPUT A EINGLE CHARACTER FROM TWE T+
b o 2 < ® RETURN =ERE s oMARACTER IS ON THE STaCw
;3:g » +:WITH PARITY BIT CTRIPPES .6F
- Tty H
388
851 2otz Dlievb SROCHR: MOV 5P . -(SP" : :PUSH DOWN THE PC
1982 ~7a- [DIeeeE 00009 200352 iy $.5P}, 20 sF) : :SAVE THE PS -
1383 o732 18T TIEde :8: rgra azrxs i WAIT FOR
135¢ Q07T 102378 BPL 1 1A CHARACTER
2955 X090 117UBE 1712 salplel] MOv3  J8§TKB,4.SP)__  i:iREAD THE TTY _
S356 2CT7ve D4zTee  ITUBCC  QCDOCY 8IS 810 107 4(SPI ;:GET RID OF JUMNK IF WNY
1957 OCT7Shy T 000004 000C23 Cmp 4.5P), 823 ::1S IT A CONTROL-S?
35 oerve2 00.31 ?‘ﬁ 38 ::BRMCHan NO
1983 J077pM 10677 17115 28: csfe  A8TkS ::WAIT FOR A CHARRCTER
Y380 o07TTD 100378 BPL 2$ _ +:LOOP UNTIL I7S THERE
157 9772 117 17 158 MV8  3$7kB,-.SP) ::GET CHARACTER
1382 097776 Qyerig 177 BIC 8¢C17P. (5P ::MAKE 1T 7-BIT RSC!
133 C1o0n2 Qese27 000221 CHP (SPi+, 821 +:15 IT A CONTROL-Q
184 HITODE 001366 BNE 3% ::1F NCT DISCARD IT
1965 012010 000780 BR 18 ::YES, RESUME
1Q8¢ [100:2 026627 DOCOOM 000!40 3S: CMP 4(SP:, 8142 ::1S 17T UPPER CASE?
<367 010023 (002407 BLY 4§ - : :BRANCH If YES
1968 [i0022 026627 000004 00017S cMp 4(SP), 817 ::15 IT R SPECIAL CHAR®
1963 £:A630 993393 BGT NS : 1 BRANCH IF YES
1375 010232 Q4766 0OOO4C  00OO0Y BIC #40,4.5P) +:MAKE IT UPPER CASE
1571 C15243 020e 4s: RT1 +:1GC BRCK TO USER
194 z HH FRRERRRRERRER LR ER RS R R RER IR R ERR R AR R R PR R R R R AR AR R PR RN LR RR2ERE
53;3 ;‘22{5 ROUTINE WILL INPUT A STRING FROM THE TTY
&> » ;* :
1375 “ ROLIN .+ INPUT A STRING FROM THE TTY
'97¢ ‘¥ RETURN HERE : tADCPESS OF FIRST -HARACTER WILL 3E IN THE STACK
ig;z s + s TERMINATOR WILL 2€ A BYTE JF ALL 0°S
1879 Q10042 010346 SROLIN: MOV R3,-(SP) +: SAVE R3
1980 010044 008046 CLR -(4p) ::CLEAR THE RUBOUT KEY
<381 010046 012703 010276 18: MOV sSTTYIN.R3 +:GET ADDRESS
1682 0100S2 022703 01035 28: CMP s3TTYIN+? ,R3  ::BUFFER FULL"
1983 010056 101456 BLOS 48 ::8R IF YES
1984 010060 104406 ROCHR ::G0 READ ONE CHARACTER FRIM THME TTY
1398 DI10062 112613 MOVE  (SP)+. (R3) ::GET CHARACTER
1986 0I0064 122713 000177 108: CMPB  8177,1R3) ++1S IT A RUBSUT
1887 030070 0C1022 BNE c§ ::BR IF NO
;62 Q15572 00E716 TST (SP) ::15 THIS THE FIRST RLBC.T”
1869 013074 001007 BNE 33 :BR IF NO
2385 016078 112737 Q00.34 O10274 M3/B 8 .,98% +:TYPE A BACK SLASH
1890 PiJioe 104882 ficed TYPE  ,9%




coNSB.PLL
1932 Q0:01:0
i993 2;2%14
{33 RiRias
1396 Q101N
199° 813130
i938 0101
1999 01C136
2033 LIV
gcdl  J101Ng
£3Cs Q10180
£0C3 QICISH
2284 Q0101Ss
2205 Qidiee
Cwi Q 310159
2037 CIi0Ii7C
2008 0i3i7¢
2803 QICi7%
£01C 015200
eCil 9010282
2512 0:820%
2el3 Q1C2le
20.4 010214
2015 J1cC220
e3l6 Q012222
2817 2:3226
z£3i8 010232
coi9 CiZ23¢
2020 3210240
2.2l Cl02%M
2322 L13253
eted Q10252
2 010254
g228 [i02Se
2226 010264
2827 0190272
2328 L1827
2029 01L27s
£30 QIC378
2031 0.0308
2032 Gll3le
ec33 J1C317
2324 010324
g3 010330
203e 010336
2037
203e
2C39
FsLis!
2041
2242
g043
2044
2048

MRINDEC=11-DINCE=C

oRMMR 1!

\ERCISER

TTY INPUT ROUTINE

312716

010242

)

010276

212274
010274

eo01laM
010274

00022S
81328

0C00ze
0116}
C1827%

0301189

gigam™
Ci027y
C0001S

i f

177777
201162

000004
310278

006SeS
00SD15
0Si412
000040
L4251k

G0

218274

JC02Ce
QCC204

000012

000
QElle?
gaglez

MACYL] 27,732}

£s:

S§:

5%
38:

qs:
TTYIN:
CNTLU:
$CNTLG:
$MSUR:
SMNELI:

.EVEN

MUV

.BLKB

.ASCIZ
.RSCIZ
.RSCIZ

.RSCIZ

CO4

18:32 PRGE 4]

21-3EP-Tt

s-1,SP
R3
Ri.:STTwIN
v

R3’,°3

23

-1\R3)

SLF

{5F)+

:SP1+ R3

lSP) -ASP‘
475p} 2TsE}
oSTTVIN §:30)

0
C
7
AIVZOL RS-
73G/¢1S¢ 1D

<15°¢12>-SWR =

/ NEW =

..SET THE RUSQUT KEY
: :BACKUP BY ONE
STQCK EMPTY?
+:8R_If YES

..-ETUP TO0 TYPEQUT THE CELETED

GO TYFE
160 RERD ANCTHER CHAR.
..RHB“UT KEY SET?

8R _IF
1 TYPE A BQCK SLASH

;<LEAR THE RUBQUT KEY
113 CFQRQCTER R CTRL U°

.53

:+8R_IF NO

..T{PE R CONTROL *u*"
1190 STRART OVER

:: IS CHRARACTER A "tR"™?
::BR

sl

+ TY

“H3E,

ANCH_IF NO
EAR_THE CHARACTER
:1YPE A “CR 3 *

.TYPE W TNPUT STRING
160 PICKUP ANGTHER CHACTER
}ICLEAP THE BUFFER AND LOGP
: :ECHO THE CHARRCTER

..CHECK FOR RETURN
‘P _IF NOT RETURN
..»L CAR RETURN (THE 15)
;TYPE A LINE FEED
..EEE?“ EUBgUT KEY FROM THE STARCK
:¢RDJUST THE STACK AND PUT RDORESS OF THE
3 FIRST RSCII CHRRACTER ON IT

‘RETU
..STORRGE FOR ASCII CHAR. 7O TYFE
TERMINRTOR

Rg:ERgE 7 BYTES FOR TTY INPUT
'-\' NTR
..CONTROL "G"

R R R ERRERR AR R R ERERRRRERRERRERREE RN R ER R R R R PR RERER R ERRERE
‘8BTTL TYPE ROUTINE

SHEREREEEEREEEEERRERR DR BRI R R R
§ROUTINE 70 TYPE ASCIZ MESSRGE. MESSRGE MUST TERMINRTE WITH A Q BYTE.

t #THE SCJTINE WILL INSERT A NUMBER OF NULL CHARRCTERS AFTER A LINE FEED.

SNULL CONTAINS THE CHRRACTER TO BE USED RS THE FILLER CHRRACTER.
SFILLS CONTRINS THE NUMBER OF FILLER CHRRRCTERS REQUIRED.

SFILLC CONTRINS THE CHRRRCTER TO FILL RFTER.

’Nle
: ¢NOTE2:

: #NCTES:

1
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MRINDEC-11-DINCB-C GAMMR 1] EXERCISER MRCYLL 271732) 21-5EP-76 15:32 PARGE 42

DINCB.PLL TYPE ROUTI
2248 +: CRLL:
2049 .1, USING A TRAF INSTRUCTION
gegc ¥ oR TYPE  .MESADR : :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
5 : N TYPE
2083 ;¥ MESARDR
£he
&
2055 010342 108737 00117 §TYPE: TSTB  STPFLG ;318 THERE A TERMINAL?
2087 01034€ 100002 BPL 18 R IF YES
2058 010350 0000 HALT ,,HRLT HERE IF NO TERMINAL
£059 010352 J0Cu0 BR 3$ ; ;LEAVE
3360 019354 01004 18: MOV RO, - (SP) : :SAVE RO
206l 010356 O0176C) 020002 MOV 32{SP),RO ::GET RDDRESS OF ASCIZ STRING
2062 Q10362 112046 28: MOVB kRC)+.-kSP ,,PUSH CHARACTER TC BE_TYPED ONTO STACK
2063 010364 001005 BNE 43 'BR IF IT ISN'T THE TERMINATOR
2064 013366 005728 157 (SP)+ -+ IF TERMINAQTOR PCP IT OFF THE STRCK
c08S 010370 012639 80§: MOV (5P +,RD ,,RESTORE RO
2066 010372 Dee7le 000002 33: ADC 22, :SP) : $ADIUST RETURN PC
2367 010376 000002 RT! s RETURN
2088 C10400 122716 000011 4§ CMPB  #HT, (SP) ..annncu IF (D
2089 01040% 001420 BEQ 8%
2070 010406 122716 000200 CMPB  8CRLF,:!SP! : :BRANCH IF NOT <CRLF>
2071 QJiC412 OC1006 BNE S$
2072 01%4:4 0057 15T (SP)+ + :POP  (CR>(LF* EQUIV
2073 DiTM1p 104400 TYPE :+TYPE A CR AND LF
2™y C10420 (00116l SCRLF
2078 (010422 108037 510556 CLRB  $CHARCNT : ;CLEAR CHARACTER COUNT
2076 Q10426 (0007SS 8R 2% :1GET NEXT CHARACTER
2077 010430 004737 010512 5§: JER PC,STYPEC ..so TYPE THIS CHARACTER
078 D10434 123726 O011SE £§: CHPB  SFILLC, (SP)+ 1S IT TIME FOR FILLER CHARS.?
2679 010440 0C135S0 BNE 28 ..IF NO GO GET NEXT CHAR.
2080 0if442 013746 001154 MOV §NULL , -{SP) :3GET 8 OF FILLER CHARS. NEEDED
2081 . :AND THE NULL CHAR.
208 DI04+ 10536 (2000 73: DECE  1(SP) ,,ooss A NULL NEED TO BE TYPED?
2083 010452 002770 _ BLY 63 :BR IF NO--G o pop THE JLL OFF 2F STAK
2084 Q10484 004737 01951¢ JSR PC, STYPEC ,,co TYPE A N
2cec Q10460 105237 010556 DECB scénncnr :300_NOT counr ns A COUNT
gggg Cifyed 000770 BR - : LOOP
£J87s
gggg :HORIZONTAL TAB PROCESSOR
209C 01046 112716 0O0OMO Bs: MOVBE 8 ,(SP) ; s REPLACE rna WITH SPACE
€231 010472 004737 GCliOSle 3§: ISR Pc,$TYPEC :TYPE A SPRCE
2092 010476 132737 000CO7 010556 BITB 87, 3CHARCNT ..snnncn IF NOT AT
2093 010504 DCI1372 BNE 9§’ - TAB STOP
2094 010506 005726 TST (SP)+ ++POP SPACE OFF STACK
2095 010510 000724 BR 23 ..csr NEXT CHRRACTER
2096 010812 105777 170432 §TYPEC: TSTB  287TPS : sWAIT UNTIL PRINTER IS RERDY
2097 010516 10037% BPL $TYPEC
2098 010520 116677 000002 17042 MOVB  2(SP),a3TPB ;LORD CHAR TO as TYPED INTO DRTA RES.
2099 010826 122766 00001S 0000G2 CMPB  sCR,2{SP) : IS CHRRACTER A CARRIAGE RETURN?
2190 01CS3% 001003 BNE 18 + \BRANCH IF NO
2101 010836 105037 010556 CLRB  SCHAFCNT ,,YES--CLERR CHRRACTER COUNT
£i02 010542 000406 BR $TYPEX X7
2102 010844 lz27ee 0000.2 O0gooce 18 CMP8  BLF,2!5P) :+ IS CHARRCTER A LIME FEED®
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MRINCEC-11-DINCB-C_ GRMMA 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PRGE 43

DaNCB. P11 TYPE ROUTINE
5104 0§255§ 001402 ?sg s;gfsx ;;agnscn IF YEER e
: ‘ + HH v
glgi §;§§§8 gggﬁﬁg i;naacnr- ugac é ;;EHHR&C}EE Eoun@ QFORAGE
aioé ! ik YPEX: R1S C
2109 HH EPREERERRERREPRERREREPEREEFRREEREEERRRER SRR XA R LR R RS EREI RS+
gii? "SBTTL SINARY TO OCTAL (RSCII) AND TYPE
-
2; ;2 SIERRERERREREEE R R R ERELEERRERRREREREREREREREFL LRI R RERRRRES 422
2113 ;¥THIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-CIGIT
2118 :#0CTAL (ASCIT) NUMBER AND TYPE IT. ]
giig ::§SEEOS---ENTER HERE TQ SETUP SUPPRESS ZEROS AND NUMBER Cf DIGITS TC TYPE
2117 iy MOV NUM, - (SP) : :NUMBER TO BE TYPED
2118 T TYPOS ::CALL FOR TYPEOUT
2119 ¥ BYTE N +iN=1 70 & FOR NUMBER OF DIGITS TO TYPE
2120 o # BYTE M +:M=1 OR O
2121 ¥ .- 1=TYPE LEADING ZERCS
gigg 2 : 1 0=SUPPRESS LERDING ZEROS
4 H
2124 : ¥§TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
2128 :#3TYPOS OR §TYPOC
2126 :%CALL:
2137 L MOV NUM, - (SP) s s NUMBER TO BE TYPED
Si%% S TYPON «:CALL FOR TYPEOUT
2130 : #§TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
cial +#CALL:
2132 ™ MOV NUM, - (SP) : sNUMBER TO BE TYPED
5%33 '» TYPCC 1:CALL FOR TYPEOUT
£.35 Q10562 017646 009070 §TYPOS: MOV 2(SP),-(SP) ::PICKUP THE MODE
2i36 Ci0Se6 116637 000301 01100S MOVB  1(5P),8O0FILL  ::LORD ZERQ FILL SWITCH
5137 010574 112637 011007 MOVB  (SP)+,SOMODE+1 ;;NUMBER OF DIGITS TO TYPE
2138 0i0800 Ok271e 000002 A0D 12, (59) : RDJUST RETURN ADDRESS
2139 010804 000406 BR $TYPON
2:90 010806 112737 000001 C11005 STYPOC: MOVE  #l,$0FILL ;3SET THE ZERC FILL SWITCH
3514l 0106I4 112737 000006 011007 MOVE b SOMODE+1 :+SET FOR SIX() DIGITS
2142 0l0se2 112737 000035 G5110C4 STYPON: MOVB a5, SOCNT +:SET THE ITERRTIGN CCUNT
2143 010630 010346 MOV R3,-(SP) : *SAVE R3
2144 010632 010946 MOV RY. ~(5P) : 1SAVE RU
2145 Cl0634 010546 MOV RS, -{SP) : +SAVE RS
2i46 010636 113704 011007 MOVE  $OMODE+1,Rd :1GET THE NUMBER OF DIGITS TO TYPE
£147 010642 00S404 NEG RY
2148 010644 062704 000006 ACD 86, RY : 1SUBTRACT IT FOR MAX. ALLOWED
2149 010650 110437 011006 MOVB R4, $OMODE : +SAVE IT FOR USE
2150 010654 113704 011005 MOVB  SOFILL.RY ;:GET THE_2ERQ FILL SWITCH
218] 010660 (16605 000012 MOV 12(SP).RS : PICKUP THE INPUT NUMBER
2152 010664 00S003 CLR R3 : :CLEAR THE OUTPUT WORD
2153 010666 00B10S 18: ROL RS : :ROTATE MSB INTO “C*
2:S4 010670 000404 BR 3§ : 130 DO MSB
2155 010672 006105 28: ROL RS s :FORM THIS DIGIT
215t 010674 OOE10S ROL RS
2157 (010676 006105 ROL RS
£158 010700 010503 MOV RS, R3
2189 015702 (006103 3%: ROL R3 .+ 3ET LSB COF THIS DIGIT




DENCB.PLL

2160 0107

Elaé ClC:lg

clee 01371

2163 010218

2ib4 010;80

2i8S 010;22

gzsg 010724

cle™ QICT

cl88 (10732

21§9 31023&

2140 010/92

EIZl 010746

EI;E 010752

2173 Q107584

el™ 010756

2178 (10760

2176 01076

el?7 OIUZBH

EIZB 010766

2179 010770

clB0 010776

2l8i Q0l1I0CC

cige 011002

cl83 311003

2lgy 011004

clBS 211005

elBe 01:706

2l&?7

2les

elies

21C

3TN

2192

2193

2194

2195

2.88

2197

2198

2139

2200

220l

2202 011010

203 011012

e204 011020

2205 011022

c206 011024

2207 011026

c208 011030

2209 011032

2210 011036

e2ll 011040
Cll
011
01l
011

MRINCEC-11-DINCB-¢

L———-—-—-—-———-— ——

GRAMMA 1! EXERCI
BINRRY TO JCTAL (RS

108337 011006
nés oy on =y
qar 3 1(?4(
e

SER
CID

o0c0oed

011034

000002 000Co4

00ecao

G00C04 000002

011.36

0
122716
C03026

0C€aCe0

MRCY1l 27(732)

AND TYPE

48
c3:

53

8%:
$OCNT:

§OFILL: .

5OHODE

**i!ii*****************ii**
.SBTTL READ AN OCTAL NUMBER

. WORD

FO4

15:32 PAGE Y44

21-5tP-7b

sHonE
3é7?770.na

}: TPE_THIS DIGIT?

;BR_IF NO
,,GET RID OF JUNK
;TEST FOR O
.,SEPPgESS THIS 0?

IF YES
; :DON’T _SUPPRESS ANYMORE C’'>
:sMAKE THIS DIGIT ASCII
,,HQKE ASCI] IF NOT ALRERDY
;3 SAVE FOR_TYPING
,,GO TYPE THIS DIGIT

; COUNT BY |
..BR IF MORE TO DO
;BR_IF DONE
,.INSURE LAST DIGIT ISN'T A BLANK
;GO D0 THE LAST DIGIT
: IRESTORE RS
,,RESTORE R4
; tRESTORE R3
;3SET THE STACK FOR RETURNING

; sRETUR

S’ORQGE FOR ASCII DIGIY

: :TERMINATOR FOR TYPE ROUTINE
;:0CTAL_DIGIT COUNTER

:;ZERO FILL SWITCH

*NUMBER OF DIGITS TO TYPE

RN P M-S
-~JM THE TTY

Do EERRRARREREERERERRERIREEEEERREFRERRRERRRE R RREREERRR LR FREREER
:¥THIS ROUTINE WILL READ AN OCTAL (RSCII) NUMBER FROM THE TTY AND
+#CHANGE IT TO BINRRY,
:#THE INPUT CHARRCTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
;#0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A “?* WILL BE TYPED
;#FCLLOWED BY A CARRIAGE RETURN-LINE FEED. THE CCMPLETE NUMBER MLST
:#THEN BE RETYPEC. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.

iLQLL

$ROOCT:

13:

23:

RDOCT

RETURN HERE

MOV
MOV
MOV

(RQ)+,-(5P)
33

%0, (5P)

4§

; ;RERD AN OCTAL NUMBER
::LOW ORCER BITS ARE ON TOP C
,,HIGH CRDER BITS RRE IN §MHIOSCT

: ;PROVIDE SPACE FOR THE
! TINPUT NUMBER
.rUSH RO ON STACK
: sPUSH R1 ON STACK
: :PUSH R2 ON STACK
'IREAD AN ASCTZ LINE
,,ggg ADDRESS §FT15F CHARACTER

; ;CLERR DATA WORD

;s PICKUP THIS CHRRACTER
; i 1F ZERO GET QUT
MAKE SURE THIS CHARACTER
,,IS AN OCTAL DIGIT

THE STRACK

()"
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MAINDEC-11-DINCB-C  SAMMA 11 EXERCISER MACY1l 27(732) 21-SEP-7B 15:32 PRGE 45
DINCB. P11 READ AN OCTAL NJMBER FROM THE TTY

2216 011054 132716 0000e™ CMPB  #'7,(SF)
aelr OinEO 002323 ELE 43 '2
B i S g

2 +11066 1 ASL Rl s 5 #Y
2221 0110970 096102 ROL RS
2222 011072 006301 ASL Rl ;1 %8
£223 Q011074 QOElD2 ROL R
2224 011076 Q42716 177770 BIC #1C7, (SP) ::STRIP THE ASCII JUNK
2225 011102 0beb0! RDD (SP)4,R] :3ADD IN THIS DIGIT
2oob 011104 0007SE BR 2§ ::LOOP
2227 011106 205726 3s: TST (5P)+ ; 1CLEAN_TERMINATOR FROM STACK
2228 011110 010166 000012 MOV RI,12(SP) :1SAVE THE RESULT
2229 011114 010237 OI1146 MOV R2,SHIOCT
2230 011120 012602 MOV (SP)+,R2 ;1POP STACK INTO R2
2231 011122 012691 MOV (SP)+.RI t1POP STACK INTO RI
2232 (01114 012600 MOV (5P3+.R0 s 1POP STACK INTO RO
2233 OQllige 000002 RTI s RETURN
2234 011130 005726 4§ ST \SP)+ ; iCLEAN PARTIAL FROM STACK
2235 011132 105010 CLRB (R :3SET_A TERMINATOR

236 011139 109400 TYPE ;1TYPE UP THRU THE BAD CHAR.
2237 01113 000000 c§: WORD O
2238 011140 104400 001160 TYPE $QUES 1377 "CR* & “LF"
2339 Q11144 000720 BR g ;3 TRY AGRIN
2z40 Ol1i4e 003000 SHIOCT: .WORD @ : 'HIGH ORDER BITS GO HERE
224! PoERERRRRERREEIRRREERERRRERERFREERR IR EREREER TN ER R R K82 R 5% 11
gzie '8BTTL TRAP DECODER
gc
2244 sl sttt astd st issl el st sl es il ssslstsisdsatistisdssdst
BZ45 :¥THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP" INSTRUCTION
2246 :¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADCRESS
2247 :¥0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
2248 ;%GO TO THAT ROUTINE.
2250 011150 010046 $TRAP: MOV RG,-(SP) :;SAVE_RQ
2251 011152 016600 007002 MOV  2(5P).RO :1GET TRAP ADDRESS
3282 QiliSe 005740 TST - (RO) : $BACKUP BY 2
2253 Q11160 111000 MOVB  (RO),RO ;3GET RIGHT BYTE OF TRAP
2254 (011162 006300 ASL RO : iPOSITION FOR INDEXING
2255 011164 016000 011172 MOV STRPAD(RD},RO  ::INDEX TQ TRELE
€65 011170 000200 RTS RO +1GO TO ROUTINE
2eoe .SBTTL TRAP TABLE
gce
2260 s ¥THIS TRBLE CONTAINS THE STARTING ADDRESSES OF THE RCUTINES CALLED
2261 :¥BY THE "TRAP™ INSTRUCTION.
2263 ; ROUTINE
2264 P memmees
2265 011172 $ TRPAD:
22eb 011172 010342 STYPE  ;;CALL=TYPE  TRAP+Q(104400) TTY TYPEQUT ROUTINE = .
2z€7 011179 010606 STYPOC 1iCALL=TYPOC  TRAP+L(IO44QL) TYPE OCTAL NUMBER (WITH LERDING ZERQS)
2zee 011176 010562 §TYPOS ::CALL=TYPOS  TRAP+2(104402) TYFE OCTAL NUMSER {NO LEADING ZERJS)
ge3 C11200 010622 §TYPON ;;CALL=TYPON  TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST CALL)
cc

2271 011202 007510 §GTSWR ;;CALL=GTSWR  TRAP+4:104404) GET SOFT-SKR SETTING
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SNCB.BLL TRAP
222

2273 011204 007440 SCKSWR ;:CALL=CKSWR  TRAP+S5(104405) TEST FOR CHANGE IN SOFT-SWR
22~y 011206 007722 §ROCHR ::CALL=RDCHR  TRAP+B(10440B6) TTY TYPEIN CHARACTER RCLTINE
gars 011210 010042 SROLIN ;:CALL=RDLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTINE
2276 011212 011010 SROOCT ::JALL=RDOCT  TRAP+1D(104410) READ AN OCTAL NUMBER FROM TTY
23?/ 1 i**iii****iili*i***il*!*i**il*l!*ii***il*li*i*i***l*!***i X% %% %R

2278 -SBTTL POWER DOWN AND UP ROUTINES

&

2380 IR I 2T 2T S22 222222222223 22222 2

2281 - POWER DOWN ROUTINE

2282 011214 012737 011360 000024 $PWRON: MOV #SILLUP, 28PURVEC ;:SET FOR FAST UP

2283 011222 312737 000340 00002s MOV #340, 98PURVEC+2 ; :PRIO:7

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

285 (011232 010146 MOV RL,-(SP) : +PUSH Rl ON STACK

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

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

2288 011246 010446 MOV RY. -(SP) + 1PUSH R4 ON STACK

2089 011242 010546 MOV RS, -(5P) : PUSH RS ON STACK

2290 011244 017746 167670 MOV JS0R, - (SP) : PUSH aSWR ON STACK

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

2292 011254 012737 011266 000024 MOV $SPLRUP, 2#PWRVEC' 3 ;SET UP VECTOR

2293 (C1126z 0000CD HALT

Ssg; 0ll2ed 000776 BR =2 s s HANG UP

2236 S HEERNERERRERRLEEHERERERIEIETEEERRRHEEEEEEEREREREFRREEREEEREEERE

2237 -POWER UP_ROUTINE

2238 011266 0i2737 011360 000024 S$PWRLP: MOV $SILLUP, JPURVEC ;;SET FOR FAST DCWN

2299 611274 013706 0il3&Y4 MOV $SAVRE, 5P 1 GET SP

2300 011300 005037 01l3s4 CLR $SAVRE : WAIT LOOP FOR THE TTY

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

2302 01.310 001375 BNE 18 :10F  WORD

2203 011312 012677 1e7B22 MOV (SP)+, ASHR :1POP STACK INTO @SWR

2304 011316 012508 MOV (SP)+.R5 ::POP STACK INTO RS

2305 011320 01260% MOV (SP)+. R4 ::POP STACK INTG RY

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

2307 011324 012802 MOV (SP)+.R2 : 1POP STACK INTO R2

2208 011326 01260] MOV (SP)+.R] :1POP STACK INTG RI

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

2310 011332 012737 O0l12!4 000024 MOV #SPWRGN, 98PURVEC’ ::SET UP THE POWER DOWN VECTOR

2311 011340 012737 000340 000026 MOV 8340, J8PURVEC+2 ;:PRIO:?

2312 011346 104400 TYPE : {REPORT THE POWER FAILURE

2313 011350 013222 SPURMG: .WORD  PWRMSG ' 'POMER FRIL MESSAGE POINTER

2314 011352 012716 MOV (PC)+. (SP) ' IRESTART AT STARTI

£315 011354 001616 $PWRAD: .WORD  START] : \RESTART ADDRESS

2316 011356 000002 RT1

2317 011360 000CAO0 $ILLUP: HALT - s THE POWER UP SEQUENCE WAS STARTED

2318 011362 000776 BR -2 :: BEFORE THE POWER DOWN WAS COMPLETE
2319 011384 000000 $SAVRE: 0 s 1PUT THE SP HERE
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MRINCEC-11-DINCB-C GAMMA 11 EXERCISER MACYll 27.732) 21-SEP-76 15:32 PRGE 47

DZNCB. 511 vio1"INTENSITY BOINTERS & DATA
2320 .SBTTL_ 'TO1 INTENSITY POINTERS 3 DATA
2321 :TABLE OF POINT:' S TO X AND ¥ INTENSITY PATTERNS FGR V101 DISPLAY
8323 01138k 011486 LEVTAB: L}

2324 011270 0114 L2

2355 011372 C1147) L3

2326 011374 011474 L

327 01137 011508 L5

2329 011400 Q11505 Ld

2379 011407 OI15i3 L7

2330 011404 011522 L8

2331 011406 11532 LS

3332 011410 011543 L10

2333 GliMl2 011585 L11

2334 011414 0I1570 L12

2325 Oll4i6 011604 L13

233 011420 011621 L14

2237 Ql14g2 011637 L15

2338 011429 011636 L1f

2339 0li426 011676 L17

2340 011430 011717 L18

2341 01143z 011741 L13

2342 011439 D1176M L20

2343 311436 012010 L2l

2344 011440 018035 L22

2345 QIl442 012063 L23

2346 Dll444 0i2112 L34

2347 Cliwde Q12142 L2s

2348 011450 012173 L26

2349 011482 019725 L7

2350 011484 012950 L28

351 011486 012314 L23

2352 011460 01235) L30

2353 Cli462 012407 L3]

2354 Olived OI2%6 L32

2356 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY
2357 } THE ENTRIES_ARE PACKED 2X,Y COCRDINATES TQ_A WORD
23t8 'THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER
2353 : COORDINATE.

2361 0ll1466 033 Ll:  .BYTE 33

2362 OlI467  Dib 062 L2:  .BYIE 15,62

£33 0li471 036 032  DOe4 L3:  .BYJE 26,32,64

2364 OIi474 Q21 015  0Se Lu:  .BYTE 21,15,56,62

235 011477 062

236 011S00 005 020  O43 LS:  .BYTE 05,20,43,57,71

2367 011503 057 071

c368 0I1805 g4 QDD 032 Lb:  .BYTE 24,00,32,47,65,51
2369 011510 047 065 OS]

270 01813 Q02 0I5 Q20 L7:  .BYTE 02,15,20,43,4%,6!,65
271 01161k 043 04 Ol

2372 011581 Q&S

2373 01522 005 Q12 Q024 Le:  .BYTE 05,12,24,37,41,56,70,63
2374 011825 037 Q4  0Se

2375 011830 070 063
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“RINCEC-11-DINCB-C GAMMA 11 EXERCISER MARCYL! 27(732) 21-SEP-76 15:32 PAGE 48
OINCB.PLL VIOl INTENSITY POINTERS 8 DATA

707 045 047 0s0 .BYTE 45,47,50,52,.65,71,73,77
717 00e 0lM 006 L18: .BYTE 02, 14,06, 10,22,25,27,30,33
730 045 047 0S0 ".BYTE 45,47,50,52,64,66,71,73,77

741 g0z 004 006 L19: .BYTE 02,04,08,10,22,25,27,30,34,41,43,46,50,57

757 063 065 071 .BYTE &3,85,71,74,77
764 8ol 003 005 L20: .B¥7t 01,03,08,07,12,30,23,6M,25,42,27,34, 36,51

237k 011532 000 QI3 OIp L9 .8YTE 00,13, 16,31,35,43,57,61, 74
3377 01183 931 035 043
238 Qussd o Gbl 074
*§ BI1843 800 913 (.5 L10:  .BYTE 00,13,16,31,43,55,57,61,74,35
2380 011846 031 043 0SS -
2380 011851 057  Oel 74
2382 0115584 035
2383 011565  Q0l2 0I5 027 Lll:  .BYTE 12,15,27,33,41,45,62,57,74,00,76
384 0I5B0 033 Q41 045
0385 011562  QObe 057 074
2386 011566 000 076
23g7 011579 000 003  O16 Ll2:  .BYTE 00,03,16,21.24,37,42,45,57,61,64,76
5388 011573 021 04 037
2383 011576 042 Q45 087
2390 011601  Oel 04 078
2331 011604 007  Ql2 015 .13:  .BYTE 07,12,15,20,34.36,42,50,54,56,71,73.75
2332 011607 G 039 5§36
2333 0l16l2 042 G050 Q&
2394 011pl5 0se 071 073
2395 011620 075
23% 0l1162: 001 005 007 Li4:  .BYTE O1,05,07,13,20,26,32.34,46,40.52,60,65.73
2397 OQli6es 013 020 026
2398 011637 032 034 Q46
2333 0lle32 046 052 080
2900 011635 085 73 ,
o401 011637 003 06 027 LIS:  .BYTE 03,7..27,11,25,30.33,45,47,50,54,52,71, 74,66
2402 QIled2 011 025 030
2403 GI1B4S Q32 Q0% 0%
2404 011650 050 0S4 052 _
2405 011653 07 874 066
2406 011666 006 010 023 Lle:  .BYTE 06,10,23.25.27,3C,32,44,46,50,53,64,71,77,02, 04
e407 01186l 025 027 Q30
P408 O0IlGBY 032  O94 096
2409 011667 050 O 064
2410 011672 071 Tr 0oe
o411 011675 004
2ilz Oligze Q02 OOy 006 L17:  .BYTE 02,04,06.10,22.25,27,30,33
0il
01l
01l
011
01l
0il
a1t
011
0il
01l
Gl
01
011
011
01l
011
01l
01l

2431




MRINCEC-11-DINCB-(

DINCB.PLL

2432
2433
434

00000

12040
12043

12081

12056
12061
12063
12066

P Pt Pt Pt Pttt Pt Pt Pt ot Pt P Pt Pt ot rmt Pt Pt P P Pt Pt Pt
4=
| o

201
204

OO0OO0000000000000000000000000O0OO00O0DDOOO00O00O0OOCOO0O00O0O00O0O0O00

e s s 0t Bt Bt et Dot it et s (ot Pt Bt e P Pt et Pt Pt P et b ot s ot st Pt ot Pt
UL DD D RPRJVPVDTVIVYVD VDTV IVY

VTOL INTENSITY POINTERS & DATA

007 0l2
023 064
Q4ye 027
036 0S1
0SS 05?7
053 066
001 003
007 010
016 02l
025 042
034 Q45
0S1 0SS
060 06N
07e

001 003
007 010
0lb 02l
025 o4e
034 046
05! 053
057 060
0e6 072
000 002
011 013
Oce 034
031 025
o442 047
0S! 0S4
060 063
071 074
000 003
0l2 014
021 0223
0e7 032
030 043
046 0s0
gss 0e3
067 071
076

003 00s
010 0le
016 021
02?7 032
036 041
045 047
0s2 0sY
06S 067
072 076
003 00sS
010 0le
02l 023
030 032
036 041
045 047
0S4 0S6
063 067

039
025
034

070
Q72

Lee:

Le3:

LeY:

LeS:

L26:

KO4

oAMMA 11 EXERCISER MACY1L 27(732) 21-SEP-76 15:32 PAGE 49

.BYTE $5,57,70,53,86,72
.8YTE 01.03,05,07,10,490,16,21,23,25,42,27,34,45

.BYTE &£1,55,57,60,64,66,72

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

.BYTt 51,53,55,57,60,84,66,72

.BYTE 00,02,05,!1,13,16,22,34,27,31,25,40,42,47

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

.8YTt 00,03,07,12, 14,16,21,23,25,27,32,34, 30,43

.BYTE 4%,50,52,55,63,65,67,71,74,76

.BYTE 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 03,05,07,10,12,!6,2!,23,25,30,32,34,36,41

.BYTE 45,47,82,54,56,61,863,67,70,72,74,76




MRINDEC-11-DINCB-{
VTOl INTENSITY POINTERS & DATA

DINCB. P11
2488 012222
2489 012225
2490 013230
2431 012233
2492 01223h
2493 012241
2494 012243
495 012246
2495 012251
2497 012954
2498 012957
2499 018250
2500 012263
2501 0lgebk
2502 018871
2503 012374
2504 012276
2505 01230!
2506 012304
2507 012337
2508 012312
2509 012314
2510 012317
E11 Q12322
2512 012385
2513 212330
2514 012333
2515 (012334
8516 019337
2517 013342
2518 (012345
2519 (012350
2520 012351
521 012354
2522 012357
2523 012362
524 (019365
2525 012370
2526 012371
5e7 012374
2528 012377
2529 (012402
2530 012405
£531 012407
532 0lp4i2
2633 012415
2534 012420
2535 012423
536 012426
2537 Qlou4e7
2538 012432
2533 012435
2540 012440
2541 0l2443
2542 012446
2543 0l24s]
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GAMMR 11 EXERCISER MACYll 27(732) 21-SEP-76 15:32 PAGE SO

074
003
Ol4
023
033
035

L28:

L2S:

L30:

L3l:

L32:

.BYTE 01,03,07, 12, 14, 18,21,23,25.27,30,32,34, 36

.BYTE 41,45,47,50,52,54,6!1,63,65,67,70,74,76

.8YTE 03,05,07,10,12,14,16,21,23,27,30,32,34,36

.BYTE 43,45,47,50,52,54,56,61,63,65,67,70,72,76

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

.BYTE 45,47,50,52,54,56,61,63,67,70,72,74,78

.BYTE 01,08,05,07,10, 12, 14, !6,21,23,25,27,30, 32, 36, 41

.BYTE 43,45,47,50,54,56,61,83,65,67,70.72,74,76

.BYTE 01,03,0S,07,10,12,14,16,21,23,25,27,30,32, 35,41

.BYTE 43,45,47,50,52,54,56,61,63,85,67,70,72,74,7

.BYTE 01,03,05,07, 10, 12, 14, 16,21,23.25.27.30.32.34, 36
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MRINDEC-11-DINCB-C

DINCB.PLI

2544
2545
2546
2547
2548
2543

012454

012502
91250¢

016

021

MOY

GRMMA 11 EXERCISER MACYLl 27.732) 21-SEP-76 15:32 PAGE SI
VTO1l INTENSITY POINTERS & DATA

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

.EVEN




MRINDEC-11-DINCB-C

DZNCB. P11

2555

255p

2557
R
2589 012210
2560 012812
2561 012514
2562 012516
2563 012520
2564 012502
2565 Q12524
2566 01252
2367 012530
2568 012532
2569 012534
2570 012536
2571 012544
2572 019552
3573 012560
2574 012561
2575 012566
857h 012574
2577 012602
2578 Q12604
2579 (012612
2580 912617
2581 (12624
2582 (019632
2583 012636
2384 01964y
2585 Q17EMS
2585 012652
2587

2388

DISPLAY MESSAGES

000003
06 536
0000300
0l2%6!
000000
012604
00000C
012617
000000
012636
000000
012645
000000
005015
020122

o4
045515
00Cz200

Q47514
Q44ley
g4ell1?

052412
052040
Q47510

020132
036524

040515°

041440
100075
047532

02es0e
100101

Q42827
Q42522
020104

050120
051110
42114

047503

200
0slled
0s5est?
046517

040507

GAMMA 11 EXERCISER MARCYL1l 27(732)

.SBTTL

NO4Y

21-SeP-76 15:32 PRAGE S2

DISPLAY MESSAGES

1 THIS IS Eg% EESSQGE FOR THE BOTTOM OF THE SCOPE

MESSI:
MESSe:
MESS3:
MESSH:
MESSS:
MESSE:
WDOO1:

WDO02:

WDO03:
WDOOM:

WOOQ0S:
WDCC6:

TERM=
WDOO!
TERM
gDOOE
80003
gDUOH
gDUUS
gDUU&
.RSCII

.RSCII

.ASCI1
.RSCII

.ASCII
.RSCII

.EVEN
ENC=200

«15>¢12>/LOKER THRESHOLD /<END>
(15> (12> /7UPPER THRESHOLD /<END>
(15> <12>72 COUNT=/<END>

/ MATRIX COUNT=/<END>

7/ Z00M/<END>
/ B-GRAMMA/<END>

;MMSG TERMINATCR FOR DISPLAY CHARS
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MRINDEC-11-DINCB-¢ GAMMR 1] EXERCISER MRACYLL 27(732) 21-SEP-76 15:32 PRGE SY
QINCB.PLL VIOl CHRRRZTER TRSLE

2845 013026 02057 02057 .1

346 013030 Q36041 3£041

gy 01303 010402 10400 :
=]

SoE BB SRS 38317 .

3650 C13040 C3€41C 36410

2651 013042 9DITY4Y 91740 =

682 0130w 00003: 30037

£33 0I3046 000200 £3200 s

2684 013050 09004 00604

2685 0135 DCCACO 02000 : SPACE

2656 Q13354 306200 00020

3857 01305s DICOOM 10034 ;!

2658 013260 010204 10204 i

2659 013062 0000 00008 ;

2£B0 Q013064 Q02+SI2 24612

2661 013066 076512 76513 1)

e62 013070 0257 25752

2683 013072 035217 35217 :$

2664 013074 Olir 11705

2585 013076 005479 05470 ;e

2685 01310G Q46S4Y 46544

2667 013102 010102 10100 ;e

2688 Q13104 DO4210 Q4210

2689 013106 00JCOD £0900 :?

2670 2i3110 004101 G4101

671 013112 004104 04104 :

gor2 C13114 010102 10102

2673 013116 g4 20404 ;

2e74 013120 OICH: 10410

2675 013122 010004 15004 27

676 013124 (035050 35050

2677 013128 010200 10200 p+

2678 013130 010237 10237

2579 013132 00410l 04101 ;L

2623 Q13134 0OPOo0 00000

ce81 013136 o0 00C3 -

2682 013140 00CO17 00217

2683 013142 4 00004 ;

2684 013144 000000 03000

2685 DI3146 0I010] 10101 ;v

2886 013150 201010 01010

2687 013152 (047056 47056 0

688 Q13154 (075465 7545

2689 013156 010216 10216 :1

2690 013160 010304 10304

2691 Q013162 004077 04077 ;2

2692 013164 (035054 35054

2693 013166 041086 41086 ;3
2894 013170 £3505Y 35054

eSS 01317 076410 76410 4
2636 013174 02012 20612

2697 013176 041017 41017 5
2e98 012200 076057 76087

£99 013202 037056 37056 6
£700 013204 Q34041 34041

e



DOS

MAINDEC-11-DINCB-¢_ SAMMA 11 EXERCISER MACYIL 271732) 21-SEP-76 15:32 PAGE S5
DINCB. P11 vi01 CHARRZTER TRELE
2701 013206 210102 10102 %
2732 013210 977010 27010
203 013212 043058 43056 :8
sD4 013314 (3586 35056
~gc 013516 041016 41016 ;9
2006 £i320 0350 35077
2708 .SBTTL ASCII MESSAGES
2r10 013222 005015 051012 051505 PWRMSG: .ASCIZ <15><12><12)/RESTARTED AFTER POWER FRILURE/
STl 013930 (40829 052122 QU208
Zri2 01323 MOW0 052106 0SI108
3713 013244 DS0040 053517 051135
714 013952 043040 044501 052514
grlc 13260 042522 _ 00D X
2716 013263 0I5 0OSQI2 Q42115 MSGI: .ASCIZ <15)¢12>.12>/MD-11-DINCB-C  GAMMA 11 EXERCISER
2ri7 013270 030455 Qob4el 055104
gr18 013276 Q41516 006502 020103
719 013304 020040 040507 Q46515
2720 013312 020101 030961 042440
8731 013320 042530 0%1522 OSISll
gré2 013326 05!1105 _ 00D
8723 013331 _ 0I5 Q42412 052116 MSG2: .ASCIZ <15)<12>/ENTER THRESHOLD VALUE IN OCTAL - THEN RETURN =/
2724 Q1333% 061105 052040 051110
2725 Q013344 051505 [C4rS10 042114
2726 013352 053040 0YeICI Q42525
£727 013360 049440 020116 41517
2728 013366 040524 Ga0IIM 020055
2729 013379 [Qu4i24 047105 (051040
2730 013402 052105 O0S1125 020116
2731 013410 0000
£732 013412 00SO15 052502 020123 MSG3: .ASCIZ «i5)¢12>,BUS TIMEOUT ER - vSVOl DISPLAY/
2733 DIM20 Q49529 (42515 (052517
2734 012426 020194 0SI105 026440
2735 0134349 053040 053123 (03043
273% 013442 092040 051511 046120
2737 Q13450 054501 _ 0CO i
2738 01463 0I5 Q41012 051525 MSG4: .ASCIZ <15><12>.BUS TIMEOUT ER - VIO DISPLAY/
2733 (013460 052040 Q46S1I 047505
2740 Q13486 082125 Q42940 020122
741 Cl3474 020085 052126 030460
274z 012502 Q42040 OSISI1 (046120
2743 013510 054501

000
g744 013813 015 0O%i0l@ 0S1S5eS MSGS:  .ASCIZ ¢15><12>~BUS TIMEOUT ER - NCll-/
2745 013520 (0S2040 Q4e51] 04750S
g746 013526 (062125 042440 020122
2747 (13534 020055 041516 03046l

2749 013543 015 Qu2ul2 05211k MSGb:  .RSCIZ (15><12>“ENTER KEYBORRD COMMAND(S)/
2750 Ulgggg 051105 Q45440 054505

e7s!l 0! 047602 051101 020104

e752 013564 047503 046515 047101 :

2752 013572 024104 024523 co0

2754 (13577 015 041012 0S1525 MSG7:  .RSCIZ «15><12>/BUS TIMEOUT ER - ARIL~
7SS 013604 (0S2040 Q046511 Q47505 ‘

275t Cl3tl2 0SezieS Q42440 (Q20lee
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MRINCEC-11-DINCB-C GRMMA 11 EXERCISER MACYLl 27.732) 21-SEP-76 15:32 PAGE Sk

DINCB.PLL

~or 013620
238 Cl3bas
2 5%

k

RSCII MESSAGES
020055 O0S1101 03046l
000
£0200! .END




MRINCEC-11-DINCB-C GRMMR 11 EXERCISER MACYLl 27(732) 21-SEP-76 15:32 PRAGE 58

DINCB. P11 CRJSS REFERENCE TA3LE -- USER SYMBOLS
SOUMMY 007105 1689 1694 17528
ARRDR 001174 Ei7s 1388
ARBUF 001344 gc2s 1807 1512
ARCHAN 001350 £89s 12689 1299% 1295 1508
ARCONV 006024 1290 1283 12%  1507s
ARCSR 001242 eSls 1369 1387  1393% 150Bx 1S09% 151G
ASCIZ 0067 17198
ASCLP 006770 iv26 1735
ASCRES 007072 1789  17Ela
RSCSP 006732 1692 17188
AWRIT 006700 118 1122 1691w
BREX 001326 6808 11I3* 1583% 1858 1673 1676
BRSY 001330 £891¢ {1I4» 1593% 1629
BELLEN 0Q0135M §91s 1253% 1254
BITO = 060001 5018
81700 = 000001 4918 501
BITOl = 000002 4308 590
BT102 = 000004 4898 4499
E1703 = 003010 4988 498
BITON = 000020 N878 497
BITOS = 00CO40 4868 496
81706 = 00010G 4858 495
81707 = 000200 484s 494
BITO8 = 390400 483 493
BIT09 = 001000 4828 492
BITI = 900002 SOCs 1406
EIT10 = 002000 4818
BITIl = 004000 4808
81Ti2 = 010000 4798
BITI3 = 00 4768
EITI4 = 040000 N778
BITiS = 100000 4768
8772 = 000004 499y
BIT3 = 0GCOLO 4988
BITY = 000C20 4978
BITS = 099040 4868 851
BITE = 500100 49Ey
8177 = 000200 4958
8178 = 0QON00 4938 879 919
BIT9 = 001000 4324
BLANK  COOEE7Y 16838 1696
B0CBOC 002084 793 793 796 8304
BLX 002626 927
Gx 093012 928 9608
BPTVEC= D000IM SGas
BRAN  00&462 1887 1633
BRANL  00EN70 16348 1633
CHANGE 002616 836 838 841 859 a7y 894 900 9198
CHARCT DOI324 £79%  986% 995
FHON 003436 1022 1050  1053s
CH72  0DE4l5 160 1610
CH74 008430 1569 1612
CH7S 006422 1600 16lls
CH7E  00E410 1602  16G3%
CH7? 006402 1603 16088

CKEWR = 104405 2273

l.-——-——.—-—.-—— v —



MRINDEC-11-DINCB-C

DoNCB.PLI
CKVRLU 00327
CLrLL = 000100
cL = ODOOQO
SoL 006672
CoLK 006E70
COMSRYV (001316
QPERL 001334
CR = Q0CC1S
CRLF = 030200
DCHAR 006106
DCONT 00§64&
DDISP = 177570
DIS8G 004462
DISBGl 004730
CISDAT 002622
DISOON 003500
DISLOP 003234
DISPLR 00li4e
DISPRE 000174
OISPY  DOSe34
DISPY! 005876
DISPY2 (005726
DIVCNT 0397070
CIVIDE 007120
DIVIUS 2307126
DIVLOO 007146
DMRTRX 003212
DSWR = 177570
CTYPE 00!254
DUMMY! 006724
ouMmMye 00E726
DVLOOP 003342
CvT0l 008304
EMTVEC= 000030
END = 000200
ERASE  00SS36
ERRVEC= 000004
FREERN 001342
GAIN 001320
GET g0oe212
GNS = Xxsax:
GOCN 003376
GSG 003166
GTSUR = 104404
HCRIZ 001274
HT = 000011
INCXY 001332
INTENS 001256
INTLUT 001260
10TvEC= 000020
JBOX 0041860
JBOX1 004306
7BCx2 008400
JTYPE DO134¢

1014

1164
1196
6884

1017

1421
167 1»
1682

2578
BY4*
B8E*

2267

1060%
2108
1666
1373%

1195

aRMMR 11 EXERCISER MRCYLl 27.732)
CROSS REFERENCE TABLE -- USER SYMBOLS

1412%

1180

1081

352

1565
1476

1027

1138%
17164

2580

1162
721%

1149
EILE

2268

1062
1670

1e4l

14548

1103

b b Pe
o0
oo
MNOD

1048
i693

258:

14318
737%
915

2269

1675

1394%

05

21-SEP-76 15:32 PAGE 59

169 -

>—pe
n
o
o =

1107
17.58

2585
743%

1141

2271

1176
1208

11863

25884
1345
1405
2273

s
NNe-
w.r

1354»

2274

P P
ne—
na
=y

1269

1371+

227S

14528
1226

1303

137c%

2276

1231

1308

1332

123%

1351+

1395#

1282

1374




HOS

MRINDEC-11-DINCB-C  GRMMA 11 EXERCISER MACY1l 27(732) 21-SEP-76 15:32 PAGE &0

DINCB.PLL

KSDBUF  0C130M
R3INT Q0&l22
ABUFF  D01306
LRARSEL 003150
LARGES 003132
LDINGE 0057S

LEVTRB 011356
LF = 000C1e

L1 011456
L:0 011543
L1l 011555
L1z 011570
LI3 011604
L8 01162l
Lis 011837
L1 011856
L17 011676
L18 811?1?
L9 1174]
Le 011467
Leo 311764
L21 01201
= 312035
L23 012063
L2y glell1e
L2S 012142
L2k 012173
27 012225
L28 012260
Les 0ledid
L2 011471
L3C 012351
L3l 012437
L32 dlo44p
L4 011474
LS 011500
LE 011505
L7 011513
L8 011522
L9 011532

=
D
()
e of
m
o
-
(on}
m
mn
[
o

MESSS 012526
MESSE 012532
MLOOP 003416
MOVAL 007062
MCVYALL 007052

YWY
751
728
989
958
893
1048

1535»

1534
784»
996
9868

1489

CROSS REFERENCE TABLE -- USER SYMBOLS

1638
786 788% SSix gs2 1250 ]252%  1534#

— U

oute—
WO
a0 .0

840 843 8te 880 885 8es

163E 1638 16448
ig;%‘ 1094% 1095 1102%
746 748 835 837 1145 1422 1424

17454

1S3S#

gal

15836

303




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

DINCB. P11

MRXADR 001264
MSELCT 001352
MSGI 013263
MSG2 013331
MSG3 013812
MSGH Q13453
MSGS 013513
MSG6 013543
MS3? 013577
MXSML  004DY2
NCADR  0DI1BM
NCRREG 001202
NCCSR 001176
NCIREG 001210
NCOFF 001200
NCSET 001556
NCSFUN 001212
NCSTP 005464
NCSTP1 005506
NCSTRT 005443
NCZHI  00120%
NCZLO 001206
NODEF 003360
NOMACH 008522
NOSUB 007162
OTTY  DOBZ0M
OUTLIM 023304
QUTHHI DO31E4
PATURT 003662
PC  =.000007
PIRQ = 177772
PIRQVE= 000240
PIXASN 00172
PIXCNT 001270
PRO = 00OGO0
PRI = DOOCHO
PR2 = 000100
PR3 = 000140
PR4 = 000200
PR = 000PH0
PRE = 000300
PR? = DOO3H0
PS = 177776
PEW = 177776
PURMSG 012222
PURVEC= 000024
ROCHR = 104406

4218
5158
66bH
6654
4384
4398
4408
4414
4424
4438
44
4Gy
4184
4198
2313
5108
1984

869
419
785%
27108
705%
22744

1009%
Q06*

27234
912
27384

738
1404*

1245
1412
883
1404

163cH

1107
72b%
893%
971

1147%

1226%

1355%

1529+

1695#%

2105%

1081 #
1386

895
869
706%

CROSS REFERENCE TRBLE -- USER SYMBOLS

1011
1336

27328

854+
1405#*

" e
ol og g 1)
oo
] b

745*
901 %
976
1160%
1231 %
1377%
154E*
1697 %
2107%

1082#%
1090%*

873%
2282*

105

21-SEP-76
1012%  1C1E*
85C* 884%
1406% 1412
1421
B31* 832*
907 # 919*
1056 1089%
1169%  1]173%
1235%  1257#
1397%  1407%
1550% 1565
1728%  1749%
2314
1083  1084*
1093*
895# 899
2283%  2292%

B87»
1413%

839x

923%
1115%
1176%
1261
14,.5x
1Sb6b#
1794*

1085*

2298#

15:32 PAGE 61

889
1414%

842#
931 *
1118*
1180%
1282+%
1420%
1585+#
1809+

1088

890

845>
935*
1119%
1184+
1284+
1426%
1597 %
1812*

1092*

23l1lx

915»

846%

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

1152#

860*
Q42 %
1123»
1199%
1293%
1459%
1619%
1831%

1243%

252

949
1127%
1204#*
1296*
1470%
1643
1924

1246

876%

952
1128%
1209+
1300%*
1480*
1862%
2077*




JO5

MRINDEC-11-DINCB-C  GAMMR 11 EXERCISER MACYL! 27(732) 21-SEP-TE& 15:32 PARGE &2

DINCB.PLL CROSS REFERENCE TARBLE -- USER SYMBOLS
ROLIN = 104407 2207 2275

RDOOCT = 104410 871 897 22764
RESVEC= 000010 SOSe .

RLIL 007174 1731s 1793

RMJUST 007206 1779» 1792#% 179Ss

ROUTAR 002104 801 835

ROLTB 002116 802 8378

ROUTC 002130 803 839

ROUTD 002140 804 84l

ROUTE  D0214 80S 3428

ROUTF 002154 806 3448 1161

ROLTG 002250 807 860#

ROUTY 002260 810 862

ROUTK (002302 81l =YL

ROUTL 002312 gle B69%

ROUTM 002342 813 B7SH

ROUTN  00eu40e Bl4 883#

ROUTR 002420 818 886

ROUTS 002436 819 889

RCUTT  DO24SY4 2230 8924

ROUTU 002470 82l 89S

ROUTVY  0C2%52C 822 01

ROUTW 002540 823 9064

ROUTZ 302576 826 9148

RON 005666 1655% 1667% 1669  |BBl#
ROWCNT 301336 6848 IC10% 1013% 101G
ROWK 006664 1655 1669 1680#

RTABLE 002000 795 797 8018

RO =%000000 4264 731% 733 734% 786% 789 791% 792 794* 795 797 B47%* 849

876% 873+ 09* 910% 92S* e32% 933 937* 933 340 944 % P REL 347
Qcix Su0* B3 965% 972% 973 975% 987+ 989 993%  1000% 1003 1054#
1071% 1095 1096 1099 1100 1167%  1170% 1171 1175%  1177% 1178 1182%  1186+#
1188 1189 1197 1200% 120l 1e203% 1gl0% l2l2¢  1219%  1222% 1223 1e25%  123c*
1e34x 1273  1275%  127&%  1277%  [309%  13li¥ 1312% [313% 1329% 1331 1332  1335#
1323 1339 1340%  [1346% 1347 1348 1349 1365 1367 1368%  1386% 1388 1383%
1422%  1423% 1424 1483 1466% 1468 1489%  1496%  1559%  1658%  1666*  1673%  157G#
1676 1733 1745%  1747%  1772% 1781 1800 1801* 1803 1810 1813%  18]4% 1815
1816% 1813% 1822¥ 1826% 1Be7#  1B28%  1829%  1830% 2060 cdelx 20

2208 2209 eele 2e32x  2235% 2250 ca5l® 2252 2253% 2254 22

&2 2065% 2204
S5%  22Sb# 2284

2303%

Rl =%002001 4274 73c% 733% 735 g4Bx 857+# 930# 46 * 9S0* 3bl# 967 % 569 970
977% 978 988# 989 931 893 394 1025% 1032 1034 1337 103G# 1049
1055+  [088% 1133% 1134 116E%  1183%  118S»  1]138%  120S* 1206 1203% 1214 220*
1227% 1228 1230% 1236%  1274%  1278%  1279% 1280  1310%  1314x  131S¥¢  13]b* 1330*
1331 1333 1339 134! 1366%  1367% 1369 1387% 1388% 1390 1457 1467% 1469
1490%  1493%  ]Se2x  1SB4*  1659% 1670 I719» 172l 1722 1732 1773 I780% 1785+
2205 2210%  2218% 2220% 22o2* 2225% 2228 geldlx  2e85 2308» .

R2 =%000002 48s  1011* 1017 1019 1032 1037%  1042#% 1i31*®  ]135% 1139 14912 1438% 1499
1556%  1557%  1558% 1559 1560%  1S6l1* 1562 1563% 1564 16S7*  1B60*  1685%  1722%
1730% 1731 1733% 1782 1784% 1787% 1791%  1802* 18C3*  180M 1806% 1807 18CS»
1811% 182! 1823  18c4 2206 eells  2219%  2221% 2223 2229 2230* 2286 2307 %

R3 =7000003 4298  1026% 1029%  I1040¥  1]l32%  1134% 1138 1291 1294 1297 1492% 1493 1498
1S12% 1513% ISl4 1518  1520% 1528 1581% 1587 1591 1535 1613  16l13%  (6lYx
1615¢  1bl6x 18657 1665 172l%  1732% 1786% 1979 19891 18382 1385%  198S 1393»
1394 1996 2004 2008 2010 2016 2018 2020% 2023x 2143 2152x  2188x 2153
2le2¥ 2iE7% 2168% 2169 2l78%¥ 2287 2306%




MRINDEC-11-DZINCB-C

D2NCB. P11
RY =*000004
RS =%000005

R =%000006
R? -t -

-/-00000 4
SCLCEL 003320
SELCTR 00Slle
SELCTB 00Seee
SELCTC 005356
SHETCT 006652
SHFTK  O0BEED
SKZE 007036
SP =%000006

STACK = 201100
START 001356
START1 001616
STKLMT= 177774

SWR_ 001140
SWREG 000176
S0 = 000001
SWJ0 = 0GOOC]
.0l = 06002
SWD2 = 000504
SW03 = 0000IO
SuD4 = 000020
SW05 = 0OOCHO
SWD6 = 000100
SW07 = 000200
SW08 = 000400
403 = 001000
SWl_ = 000002
SW10 = 002000
SWll = 004000
SW12 = 010000
SW13 = 020000
SWi4 = 040000
S415 = 100000
W2~ = 000004
Su3 = 000010
W4 = DODD2D
W5 = 00004g
e = 000100
€47 = 000200

430#
1076%
2146%

4318
1742
2163%

1023*
1077 %
cl47%
1048»
1744
2155+

1030%
1078%
2148%
1556
1747
21SEb*
697x

907
13654

16794

709*
1640%
1886
1927

oRMMR 11 EXERCISER MACYLl 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

1031 *
1079%
2149
1560
1771%
2157%
698*

13298

KOS5

21-5EP-7b 15:32 PAGE &3

721
1720%*
1396#%
1830
1963
c024*
2080*
21454
c2lc*
2284 %
2307

719%

104Y4*
1580%
cleH
15678
1778
2176%

1880

047%
S8l
166%
Se0
779%
2

1
1
2
158
ol f
2289

1917%

1048

1726%*
2174%
1724%
1788%
2304*

2230

1049%
1775%
2l77%
1725%
1820%

2303

1356

1800+
1909%
1935
1980*
2062%
2099

2179%
eea?

2289*

1072
1782
2305+
1729#
1822

1378
1810%
1913
1951%
1985
2064
2103
2180»
2228*
2290%

1074+
1784

17314
2145

fue—
—=~3 0
[V 'S N
[l 4 ] J-l{‘

e




MRINDEC-11-DZNCB-C

DZNCB.PLL

SW8
SW9
TRBLE
TRBLEX
TBITVE=
TEMCHR
TEMPO

TEMPL
TEMPZ
TERM =
THHI
THLO
TIME
TIXBNO
TIXDIS
TIXDON
TIXL
TIXWOK
TJOY
TKVEC =
TOTS1IZ
TFVEC =
TRRPVE=
TRTVECz
TTYOUT
TYPCR
TYPE

TYPQ
TYPOC
TYPON
TYPQS
VERT
VTADR
VICSR
VIEXCP
VIEXCT
VTMADR
VTNOSP
VTIPL
VIVADR
VIVCHP
VTVCRG
YTVCSR

VIVINT
VTVMAP
VTVPOS
VIVPX
VIVPX1
VTvSAaY
VTWDON
VTWL
YTURIT

000400
001000
012656

001246

001250
Q0125¢
000000
001314
001312
001344
006576
006532
006645
006566
006606
004146
00C0&C
00132z
000064
J0C034
000014
001310
CO6154
104400

006174
104401
104403
104402
001276
001172
Q01234
006340
008374
001170
00B434
006256
00116E
001216
00i214
00ig22

001232
001224
001220
001226
001230
001262
006456
006264
006246

4658
HE4x

25934
748%

1608%

835#

1330
809

1181

1590
11e3

GRMMR 11 EXERCISER MACYLl 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

B837%
1610%

ISHY*

4.
1938
2238
1S47%

1317%

1344
954 %

LOS

15:32 PAGE &4

21-SEP-76
Qg7 988
1611 1612
1cE0* 1268
{434%  1436%
1438%
1017 1121
1018 1117
1S46% 1549
754 865
199} 1997
o2bbs 2312
1548
1341 1366
1445% 1475
1191% 1333
1618
1143 1147

1008

16204
127 1%
1477%

870
2002

1372%

1479%
1345

15764

1133

127
147

8el
2006

1433%

1526
1941 %

1695

¥
8

1145

1273
1801

8%
2011

1464

1528#%
1442

1430

1274

1515+%

304
2012

154Y%

1231 %

1452%

1298%

1454

1299%

1892
2021

1455




MRINDEC-11-DZNCB-C GRMMA 11 EXERCISER MACYLl 27(732)
DINCB.PLL

VTXDRC
VIYDAC
WD0O!
WD002
WDOO3

REXEXE

010330
010c°7

1968%
1469%
25704
2S74s
25784
2580
25834
25854
982*
1300
1808
1824
1807%
983*
1718»
1688

2078
2108

2271
40S
2e40%

2298
1920

202l

2062
2035%
2033
2080
cl71%
2i41#%

228z

2c%8#
1938

2108

23174%
2037

2031

213%
2:84#
2146
2310

2014

CROSS REFERENCE TRBLE -- USER SYMBOLS

1059%
1833#

2031

2109

2149x

203!

MOS

21-SeP-76 15:32 PAGE 65

1063%
1867

21064

2074

dekl

c160%

2109

2109 2241
2186#
2238 L




MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MACYL1l 27(732)
DZNCB.PLI

$ROCHR
SRODEC=
SROLIN
$ROOCT
$RDSZ =
$R2R =
$SAVRE=
$SAVRE
$SETUP=
§STUP
$SUR

"H

I

—-

z
)

$TYPOS
$COFILL

007722

REREEE U

010Q4e
011010

000C0?7
EEEERR

EERHXE
011364

000114
177777
160000
001146
001144

= 00000}

Co1152
001157
001150

010276

EEEEXE |

1323334
010342
gi0sle
010560
010606
010622
010562
011005
013627

1951%
2277

ey

2275
2e76

2299
702

40Ss
1534
753%

154S2»
20Eb
1547
eSS0
YA
22654

1382

2258
2077
2104
2e6?
214248
2268
2140*
5304
2294

2300%
703

872
1873
1873

2098%
2109
20%6

228

CROSS REFERENCE TRBLE -- USER SYMBOLS

2301 %
705

2316
1884
1882
el0s
2109

22b9s

2012

2081

21854

21-SEP-76 15:32 PAGE 66

2

~J0)
Or—
N
E - J

1901
1838

22704

2026

20964

700

NO5S

1875

1955
1922*

2271

20308

2037

1751

2037

1961
1353

22724

17524

1959

2273

1886

2274#

1873

22754

2033

2276

2031

c277s

2037%

2103




MRINDEC=11=-DINCB-C
e v, P W'Y
cIMMEN Slis
NDo Slee
RROR 4108
ESS El&a
1 16
oE TS SlEs
MY Slts
NELTST  Slée
8 Si5s
B Sw Slbs
REPORT 98 |
SToPE 4w
SE*FR] Sits
SETTRR  2259s
SET.P Sibs
L Sibs
295 Sibs
SER.E Sibs
STRRS S.ts
i%4z8
1€33
1TSS
2341
SRS, Cles
YRMIRE  22tSs
TYPBIN Slbs
TVEOEC Sits
TYPNEM Sige
TYPNLM Slbs
TYPCSS Sles
TYPLCT Clts
TYPTXTY Slés
SSCMRE c3Ss
SSCNTM g3ts
$SESCR Cles
SSNEWT Slés
§SET 22588
$SKIP Eles
LEQUART 3948
HEADE 3548
LSETUP 3948
$CATC 394s
.SCMTA 3948
LSPOE  394s
oC 3948
SRERD 3943
.STRAP 3348
.STYPE 3948
R Y8124 2948

R ot—————— a———— ———- - ————

wlveww \at el v

i
ity

(M
£y

fu
oy
%

]

he—r—sp-
MU NN LN

(24" LIt
S F o] &)

2287

2268

v Judantn

fUs=p—=p sp—
fo~ N Lty

2289

oAMMR 11 EXERCISER HMRCYIL 27.732) 21-5EP-T6 15:32 PRGE 68

il Y%\ 1ty mw

fUre—=p-cp-op -

g2?!

BO6

- 2274 gev 2276

1368 1364 1382 1385 J4ClL 1403 i4S3 a4l 1817 %13
1453 i87e LG 1482 1488 1803 1588 1523 1525 1831
1568 1574 1622 16328 1646 1651 1865 1588 139 17Ly
1872 1878 1343 1972 2C38 2041 2139 2lle 2187 21

2273 2274 2275 2erk
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MAINDEC-11-DINCB-C_ 3AMMA 11 EXERCISER MACY1] 27.732) 21-~SEP-76 15:32 PAGE 70
DaNCB. Rl CROSS REFERENCE TRBLE =-- PERMANENT SYMBOLS
v 1135
RCD k] 94 35 1009 ! 10 10 102 1134 1186 13 i 134 134 1z
I IR I iy A T I (S GO (A U T - S < <, S M
1746 179 1822 1909 1918 2066 2138 2148 2825 )
ASL T oY 183! 1247 187 10°7 197 1079 1268 1878 125 1277 1278 1279 1280 1311
1312 1313 1314 1315 1316 15863 1614 1618 1775 1780 1786 1E3% 1927 1828 1932
- 1933 1334 2218 2220 2aae 2254
S - R
By\: i s ‘24‘ '-g. 1551
BCS ~93C 863 B7: 902 908
Bta 787 ~ 96 934 941 948 1035 1046 1050 1073 1142 1150 1172 1179 1243 1270
é?gg ég?g 1350 1497 1873 837 1672 1738 1741 1889 1916 1331 2000 2063 2.4
96T 1928 1969 2172 2215
B8] 532 10 1018 1020
BHIS 990
BIC 791 85, 854 879 ge” 889 9i0 +099 1260 1e7e 1913 1944 1982 1434 1456
147 1835 18567 1581 1813 1830 1885 19C2 1929 1956 19¢2 1970 2lee 2224
8IS Si 1438 1406 1441 438 1473 1509 1936 2167 2168
BiISE 1814 1821
BIT.  I248 139  15:4
81718 cC82
3L0 1033 180S 1825 1995
BLOs 1043 1993 i
BLY 1926 1887 2083 2l7 2el;
8M1 1108 1196 1242 1615 1582 1783
ENE 30 74 736 850 858 928 %9 7Y 379 936 1014 1832 1228 1041
1058 108} 1066 1087 1097 1101 1137 1146 1164 1190 1202 1207 1224 1238 2351
12585 1286 1302 1304 1334 1342 137 139) 1425 1437 1439 1595 1816 1637 1584
1588 189¢ 1639 1664 16€8 1735 1789 1793 1881 188: 1327 1914 1921 1958 1984
1387 1988 2Cas 2208 2019 2063 2071 2079 2093 2100 2163 2332
2PL 964 1331 1211 1218 1233 1237 1247 1264 1532 1443 1456 1465 147 1511 1827
1548 1743 1748 1776 1883 1899 1954 1363 2057 223, 216l
gk 716 739 833 882 81 336 43 983 1110 11™ 1181 1.92 12.6 .28
1267 1283 1285 1308 1319 1321 1358 1380 1399 1440 1500 1817 1819 .586 1530
1554 1604 1618 1674 1310 1937 1939 1965 1998 2907 2013 2015 2059 2376 co8s
- 2035 2132 2139 2154 2l7’s 2226 2239 2294 2318
!}C iggg 1080 1383 1375 1395 1641 1790
e
(LR B98 747 749 82 784 785 788 847 885 8ev 873 885 830 399 3Ce
35?7 982 1023 1030 1063 1092 1131 1132 1167 1197 1138 1213 1220 1282 1381
1393 1414 1823 1434 1S18 1691 1733 1771 1772 1773 1813 1820 18% 187 1983
€303 2152 2210 2211 2300
CLRS8 2Ji0 2320 2075 2101 2235 -
CMP 699 713 73S 740 789 792 852 933 340 4?7 368 973 378 933 39.
1217 103¢ 1096 1100 1145 1171 1178 1189 1201 1206 1223 1228 1280 1333 1341
13%6 1359 1378 1390 1424 1536 1887 1891 1782 1804 1824 188C 1886 1306 1913
1925 1927 1957 1963 1966 1963 1982 1994 ]
B 1£38 1740 1888 1920 1986 2004 2008 2018 2068 2070 207 2099 21303 2218 33218
oM 1253 1271 1308
coMe 1477
OEC g4q 857 9363 967 975 39S 1813 1029 1040 1087 1060 1065 1074 1030 1138
1233 1208 1210 1214 1225 1230 1232 1236 1436 1438 1494 1496 1853 1667 87!
1734 1788 1752 1933
20e2 208t 2160 ei?l




DO6

MRINCEC-11-DINCB-C GAMMA 11 EXERCISER MACYLL 27:732) 21-~SEP-T6 15:32 PAGE 7)
DINCB.PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

LT S30 +30 Mg 2058 2293 317
9°0 9re 7

ING 932 939 %S ; . 372; 03 10w 1094 1170 1177 1188 1200 1208 1212
1222 1227 1234 1610 1635 1718 179 1774 1785 1823 1935 2166  2I74 230l
INB 1% e als
Inp 53 797 83  B38 G40 84l 843  B8S6 859 BBl  Be4  ESe 968 874 89
B8 88 B8 BM™ 30 903 9l 9l %8 1002 10 107 0B 103 LIS
ISR 724 7% TS B3l 832 B33 g42 845 g4 860 @2 976 883 892 533
9) a3 919 923 93] 935 338 2 49 32 9, 9%E 971 976 106E
1089 115 1118 1113 1022 123 1i27 1128 1146 1183 1147 1162 1169 1i73 1176
1189 118% 1187 1199 1204 1203 1213 1221 1226 1231 1235 1357 126l 1282  12e4
12832 1293 129% 1300 1318 1330 [420 1545  ISeS  1S8S 1537 1617  1g62 1692  1E95
1728 1893  18iz 13¢ 2077 2084 2091
MOV 897 f0i f03 04 3 70e 709 0 7l 72 77 718 720 72l 73
©32 T332 7 ™43 ™% 8 780 28] 0 782 763 783 786 930 0 83 337
B4 @48 B8e9 872 875 978 @84+ B35 @ 9099  9i4 929 33 937 G
4 950 954 955 9% 9e0  9R) 93] 983 9@ 987 988 933 1003
1008 1910 1011 1015 1935 1026 1098 1054  10Ss  10B2 1071  iC88 1093 1095  1iI103
1111 12 113 I8 1117 118l 1128 1l 1130 1133 1138 1139 1182 1168 1173
1382 1183 1185 191 1243 i244 1248 12 1289 12B2 1281 1289 1297 8™ 1297
1517 1323 1330 1331 133 1339 IM3 1™ 1347 1352 1354 1365  13k6 1367 1371
1372 1373 1374 137h 1386 1387 1388 1392 1394 133  I4Q4 1812 [421 1422 1433
1935  1WE 1853 1§57 1468 1969 1878 NG9 IN90  19] 1432 [493 499 IS0 1SiZ
1520 1539  1S94  IS4e 1549 Is7é IS8 1589 1596 1pi2 1633  1ed0  1e54  1ESE  1ESE
i657 1668 1659 1665  1ee9 1673 1676 1719 1721 1728 1723 174 17ee 1727 ived
1732 1733 174 1778 1806 180l 1802  1e03° 1806 1807 1808  I8I1 1815 1816 1893
1917 1992 1981 1982 1978 18l 1999 2023 202% 2025 2026 2060 2061  20es 2080
2135 2043 2i44 214 2151 2158 2176 2l77 2178 2179 2180 2202 9203  @2e0d 2205
2306 3208 2209 2228 2229 2230 2231 2232 2250  225i 2255 2982 2383 22 2235
o286 2287 gg88 o8 2990 3891 2292 2238 2299 2303 2304 23C5 2306 2307 230
2309 2312 231l  23ld
MCVB 1273 1279 1299 1309 1310 1Se8 1556 1860 1S3; 1895  [7@S 173l 1747 1810 1894
1901 1955 196 1985 1330 1§ 2001 2016 2063 2030 2098 213 2137 2140 AW
2192  20% 2149 2i50 2169 - 2212 2253
NES 2147
RESET 744
ROL 1781 1787 2153 2155 2156 2157 2159 2219 2221 2223
ROR 1039 I081 IgR3  IDA3  I08Y  IeBO  I777 18]
RTI 718 1833 1923 1971 2027 2067 2181 2233 23l
RTS 1385 1377 1397 1407 [4I5  [426 446 [459  [47C 1480 1581 1S3l 1529 1SS0 1566
1619 1e43 1e77 1697 1749 (794 1817 1831 2107 2256
SEC 167 1379 1398
g iB00 1016 1019 1037 1042 'Ced 1488 1513 1593 17M
8 1075 1298 1813 1829
TRE 2258 207 3B cee9  a2e7l 2273 eamM 2215 22
153 738 755 927 994 1021 1027 1034  IMS 1072 1086 1107 1141 1149 1163 1135
1241 126F 1263 1265 1269 1303 130 133 I3 I8 I431 1475 1507 1526 1578
183 1737 1815 1930 1988 1399 2022 2084 2072 2094  2leN 3227 22 2382 |
TSTB 1246 1301  I442 1456 144  IS10 1547 g3  I743 . 1882 1838 1953 1359  &056  20%
ASCI] S72 573 2570 2574 2578 2580 2583 2585
ASCIz G74 203l a0 2033 A0 I0 le 3 27w @I A 2N 7
BYTE 544 545 €50 551 559 560 568 59 570 7L 1605 2028 2029 2182 2183
214 2185 231 232 2363 2364 236 238 2370 2373 2376 2379 2383 2387 331
23% 401 2406 2412 2415 2818 2421 2424 2429 2931 243 2438 383 AW 398)




MRINDEC-11-DINCB-C GRMMA 11 ENERCISER MACYIl 27(732) 21-SEP-76 15:32 PRAGE 72
DINCB.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2454 2453 2482 2467 @Y7L Q4Te 2480 2485 2489 2494 2499 2804 2509  25i5 2520
2536 2531  253F 2542 2S48
.DsABL 1§40
EMSL 394 1873
CEND. 3TE9

LENDC 399 41C S02 Sl6 S35 538 S42 S44 S7¢2 576 694 ) 702 703 705
g7 723 1324 1329 1361 1365 1383 1386 1402 1404 1410 {412 1418 1420 1429
1431 1449 1482 1462 1464 N7 1475 1483 1489 1504 1507 1Se4 1526 1532 1534
1542 1544 1583 1583 15869 1575 1623 1633 1647 1652 1686 1689 1703 1715 1756
1771 1798 1800 1870 1873 1874 1876 1904 1340 1944 1972 1973 1981 1983 1386
2014 2331 2037 2038 20ue egdee elil 2113 2188 2191 2197 cgyl Sl ca4s 22cl
2254 2256 geb? 2268 2289 - ea7l 227 2273 2274 2275 2276 2277 2278 2281
2238 2291 2a9; 2303 2304 2314 2316 2320

LEQJIV 410 411 419 434 435 464 465 466 487 468 463 470 471 472 473

EVEN 1687 1783 2037 2584 2587
.<F 395 408 474 53¢ 533 537 S41 S43 g72 675 575 634 536 701 703

1417
1428 1430 1498 1¥5] 1%l 1483 1872 1479 1882 1488  1s03 1506 1523 1525
1533 1541  ig43 1882 1S58  1sB8 157 122 1632  lp4e  1BS] 1R8BS  1RSR 1899 1714
188 1770 1797 1799 186§  1@"2  1B74 1875 1876 1904 1983 1999 1972 1980 1983
1Se6 1987 2030 2031 2037 2038 2041 2062 2109 2112 2187  2i%0 2193 2203 224!
2344 2250 2259 2258 Zghs  oPe8 2289 g0 @27l 2273  22t4 2275 2276 der?  2eeC
. 3290 2231 22% 2303 &304 2312 2314 236 2320
IFF 408 538 sS4 B4 572 676 701 [329 1329 13l  13s5 1383 1386 1402 1ugY
141 1812 1918 1920 1928 1§31 1998 [§S2  I462 1464 1473 I47S 1483 1489 15CH
1507 isev 1586 1532 1834 1542 1544 1583  isSe  IsR9 1575 1623 1833 1e47 1652
188 1889 1700 1718 178 1771 1798 1800 iBTD  i873 1876 1399 19% 1951 17
1373 13 204 2030 209 eov  2l0 213 2188 29 2w s el a7 2ol
IFT 194  I351 2214 2234 24l

IIF 3™ 399 434 40S S3 §75 702 1873 1894 2022 203! 2037 2109 224! 2256
£267 2268 2269 2271 2273 2274 2275 2276

IRP ¥ a 2204 2230 2284 2230 2303 2304

LIST 334 516 530 §72 &9 707 1972 2258 2256 2267 2268 2269 2270 2371 2272

-NLIST 394 516 530 S7¢2 634 707 1972 2258 2266 2267 2268 2269 2270 227! 2372
. PAGE 835 576 6l9 654 692 755 917 1322 2320 2555 2889

.SBTTL 406 S24 533 S35 576 632 695 1322 1870 2039 2110 2188 2242 2258 2278
2320 2555 2589 2708

-WORD S30 X)) 532 543 S46 S47 S48 549 gse 8583 S54 855 856 557 558
Sé! Se2 563 2106 2l8b 2237 2240 e313 2315

ERRORS DETECTED: O
CEFAULT GLOBALS GENERATEC: O
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MRINDEC-11-DINCB-C  GRMMA 11 EXERCISER MACYLl 27.732) 21-SEP-T6 185:32 PRGE 73
DINCB.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

*,DINCB. SEQ-'SOL “CRE=DZNCB. P11
RUN-TIME: 32 22 4 SECCNDS
RUN-TIME RATIQ: 332/8C=5.5
CORE USED: 19k ~(3r PAGED)
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Spooler rgn}ju 11 §c;ong,328 KC§ L7 disk_rgad isk urHu

. ) ésaosﬂa&momsssommoam ¥

T
gémmuu1uu1Pm3Wg”mmvmwwmw 655555 as ss ---------
0000800 5TE00000608000C00000J00000000000000 0




