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1.0 RISTRRCT

ELF CONTRINED PROGRAM DESIGNED TQ CCNVERT DATA FOCM
CHMERAR VIR THE NCI] INTERFACE AND DiSPLAY IT ON R V721
SPLAY. IT CAN BE_ USED FOR CAMERA/INTERFACE _AND
ETUP OR FQ0R PRACTICE IN IMAGE MANIPULATICH., IT IS
EXERCISER RATHER THAN A DIAGNCSTIC. TOTAL PROGRAM
ACCOMPLISHED THRU THE CONSOLE KEYSCARC.
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ECUIPMENT

PCP-11 COMPUTER '
1.0 TERMINAL (I.E., ASR33 TTY2
NC11l INTERFACE

GAMMR CRAMERA (QR SUBSTIT.TE)
VTOL Cf VSVQLl DISPLAY

v
.
Pa—

N LM

ECUIPMENT. DO _=ENTATION - 0PTI VAL

t. w326 JOYSTICK

& ARII IF SELECTED FOR_JOVSTIGK MCT
S NCI1I-R CAMERA FRONT-END TNETRUCTY
G, DEAMING SET NCLi-R=0

PREL IMINARY PROGRAMS

1. MAINDEC-11-DINCA SHOLLC WAVE PREVISUSLY 3EEN ®UN

(2] )
n

oy

N MENURL

(J1]
[ T%]

c.4 STORRGE
THIS PROGRAM USES ALL COF LOWER 12Kk OF MEMORY.

tv
o

LORDING PROCECURE
NORMRL PROCECURE FCR LORDING R BINSRY PROGRAM INTO MEMCRY SHOULD
88 FOLLCLED. _
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4.0 STRRTING PROCEDURE

LORDING RDDRESS 200 AND STARTING WILL INITIALIZE THE SVSTEM AND
HWRIT R KEYBCRARD CCMMAND.

CFERRTCR OFTIONS

OPERHTOR KEYBORRD OPTICNS

TYPE “N*-
?YPE IIC”-

TYPE "5"-

TYPE 2"~
TYPE "R"-
TYPE "V"-
TYPE “L"~

TYPE "M

TYPE “F"-

TYPE “G"-
T/PE *J"-

TYPE “K"-

TYFE “T*-

COLLECT NEW DATA FROM CAMERA - CLEARS CORE MATRIX FIRST
OLLECT DATA FROM CAMERAR - STARTS NCil, PREVICUS CJORE
MATRIX DATA NCT CLEARED

5682 NCL1 DATA COLLECTION - ALS) TERMINATES FREE KLN

ZOOM - SET NC1l TO GRIN

REGULAR - SET NCIL TO GRIN 2 (DEFRULT COND)

SELECT V70l DISPLRY

SELECT vSvOl DISPLAY (DEFAULT_COND ”SING 1ST BIT MAF:
SELECT VSVOl DISPLAY AND USE eND BIT

- ERASE THE SELECTED DISPLAY

- DISPLAY ISOTOPE A (DEFAULT COND)

- DISPLAY ISCTOPE B (8 GAMMA) ‘

- DISPLAY DATR - DISPLAY SELECTED ISOTOPE

GET LOWER THRESHOLD FROM_KEYBORRD (DEFRULT=0) - QL_
MRTRIX VALUES LESS THAN TYPED VALUE RRE NOT DISPLAYET

- GET UPPER THRESHOLD FROM KEYBOARD (DEFRULT=177777) -
AL HQERIX VALUES GRERTER THAN TYPED VRLUE ARE NO7

FREE RUN MCDE_ - COLLECT QND _ DISPLAY NEW DA"A
CCNTINLOUSLY - TYPE 75" TG TERMINATE THIS MOCE
INITIQiZE EVERYTHING - START FRESH

JOYSTICX CALIARA™ION USING ARLL - USE “CNTRL I~ 7¢
TERMINATE MODE

JSYSTICK CALIBRATION USING NCI1 - USE “CNTRL C* 1O
TERMINATE MCDE - USE "CNTRL G TO TLRN OFF-CN BELL

(N CONVERT INDICATION'

CISPLAY INTENSITY TEST PRTTERN ON SELECTED DISPLAY -
THIS FEATURE IS FOR DISPLAY VERIFCATICN ONLY

L $ ¢* - RBORT NHRTE”E ACK_TQ KEYBUARD MINITIR
TRL 3 G" - TURN CFF. QN RINT R GELL UPSM R N2 VQV%EFT -
NC1l JO(STICK CAL ONLY

CPERATIR SWITCH REGISTER CPTION(S!

NONE
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£27
it ©.0 PECOMMENDED OSERATOR ACTICH -
Rl .
S=5 %.1 caMERA-ADC SETLP
Efory . 1. PLACE_RADIQACTIVE FLOOD SOURCE IN FRONT OF CAMERA CETECTCR
ics CR_USE A WEAK RADIOACTIVE SAMPLE RSGUT 3 FEET FRCM A CZTECTCR
e WITH THE COLLIMATOR REMOVED.
3 2. COLLECT DATA (C) AND DISPLAY (D)
i3 3. ADJUST THE X AND Y GAIN CONTROLS ON THE NADCi UNTIL A RILND
zis CIRCLE® IS SEEN ANC CENTERED WITHIN THE BOX ON SCREEM.
Zif 4. INCRERSE THE CIRCLE® SIZE UNTIL THE EDGES JUST BEGIN TC TOUCH
E:é i .
5 S. CILLECT DATA FOR A 3 MINJTE PERIOD AND OBSERVE THE IMAGE. If
e THERE IS AN ARTIFRCT ON_THE_CENTER OF THE SCREEN THAT LCOKS
- LIKE A RIGHT ANGLE BRACKET, THE CCINCIDENCE DELAY CIRCHIT
i SHOULD BE ADJUSTED.
£25 &. IF THE MATRIX COUNT EQUALS 65,536, THE Z COUNT EQUALS O AND
58 THE_ DISPLAY IS BLANK, THEN URN'OFF THE ‘TEST CLJOCK® SWITCH
gzt SN THE BACK OF THE INTERFACE AND THE SITUATION WILL BE
£2. REMEDIED.
273 T. IF THE MATRIX AND Z CCUNTS EGUAL O THEN N DATA WAS
5 COLLECTED. THEREFORE, NO CISPLAY.
;;g # THIS MAY BE A HEXAGON FOR SOME MAKES CF JF CAMERA.
23
23z .2 JOYSTICK SETUP
Eij 6.2.1 HW306/ARLI
242 SELECT ARII JOYSTICK CONFIGRATION BY TYPING *J™.
=S
F43 2. ADJUST THE X 3 Y POTS ON THE H306 JOYSTICK SQ THAT THE D¢T
E4E (VT01) OR CRQSS HAIRS (VSVO1) PROVIDE UNIFORM RCCESS WITHIN
z-E THE BOX ORAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER of
2> THE JOYSTICK WILL PROVIDE A POINT RPPROXIMATELY CENTERED IN
sup THE BOX.
4§
zc3 3. CHECK THAT WHEN THE JOYSTICK INTERRUPT BAR IS DEPRESSED THE
EH DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK.
z£3 4. R "CNTRL " WILL RETURN USER BACK TO THE KEYBORRD MONITOR.
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254 PAGE &
3355 ) '
255
555 5.2.2 H306-NC1l
ggg 1. SELECT NCL1 JOYSTICK CONFIGURATION 8Y TYPING “K”.
261 2. REPEAT STEP 2 IN 6.2.1. THE X 8 ¥ GARIN CONTROLS ON THE NACO
ggg ADC'S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEPs.
ggg 3. CHECK STEF 3 IN 6.2.1.
z58 . 4. A "CNTRL C* WILL RETURN USER BAZK TO THE KEYBORARD MONITOR.
B ’
Zcg » NOTE: IF THE INPUT TO THE ADC'S IS OUT OF RANGE THEN THE NC!1
29 NG CONVERT FLAG WILL SET.  THIS FLAG SETTING IS INDICATEC ay
3% RINGING THE BELL ON THE PRINTER A "CNTRL &’ WILL TURN OFF/ON THE
31 BELL).
273
223
37% 7.0 MISCELLANEOUS
g€ . mmeemmmmeeees
gég 7.1 DEVICE BUS GODRESS MODIFICATIONS ‘
350 NC1L MODIFY LCCATION "NCAOR™ :F BASE BUS ACORESS IS NOT
ggé 164620 : -
z83 : vSVOl MODIFY LOCATION “VTVADR™ IF 3ASE BUS ADDRESS :IHARACTER
294 GENERATORY 18 NOT 172600
285 MODIFY LOCATION “viMADR® IF BASE BUS AOCRESS (BIT MAP:
§§§ ' IS NOT 172620
€5 4101 MOCIFY LOCATION “VTRDR™ IF BASE BUS RODRESS IS NoT
Sgg 176756
231 ARIl . MODIFY LCCATION "ARADR™ IF BASE BUS AODRESS IS NOT
;3% 170400
&
233 NOTE: A RESTART 1S REQUIRED AFTER ANY OF THE ABOVE ADCRESS
235 MODIFICATIONS.
29
297

| 2% A , :
ggg 7.2 FREE RUN MODE (TYPE “F*)
301 MODIFICATION OF LOLQTION “TIME™ WILL ALTER THE DATA COLLECTION
303 TIME IN THE FREE RUN MODE. THE CEFAJLT VALUE OF 10:8) PRJVICES

; iakc) ABOUT 1 SECOND.

——— E— —— -
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7.3 ERROR REPORTING

2.0

(0
.
—

1. INCORRECT KEYBOARRC COMMANDS ARE RESPCHNDED WITH *7°

2. ANY SELECTED DEVICE (SEE SECTICN 7.1) WHICH DOES NOT RESPCMC
ON THE UNIBUS WILL BE INCICATED.

EXECUTION TIME

THE EXECUTION TIM

E IS_COMPLETELY DEPENDENT LP2N THE JSER FIR
WHRTEVER CPTION SELECTED

S ¢
CTEC.

PROGRAM DESCRIPTION

DATA COLLECTION & DISPLAY

THE USER MARY COLLECT DATA FRIM THE GAMMAR CAMERA SYSTEM VIA THE
NC1! _INTERFACE AND DISPLRY THIS DATA CN A VIOl STORAGE SCOFE OR
THE vSVOl (BITMAP) DISPLAY. ALL FUNCTIONS RRE ENTERED THRU THE
KEYBORRD AS DEFINED IN SECTION S.1. WHEN THE DATA COLLECTION
MODE IS SELECTED THE NC11 IS RECEIVING X 8 Y DRTA FROM THE GRMMA
CAMERA (LOOKING_ A RADICACTIVE SOURCE). THIS INFORMATION IS
TRANSFORMED VIR THE ADDRESS MAKER LOGIC WHICH FORMS A UNIQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE SCAN POSITION OF
THE CAMERA. THE NC1l PREFORMS AN NPR INCREMENT TC MEMORY TO THIS -
UNIQUE ADDRESS. THE PROGRAM SELECTS THE RDDRESS MATRIX S4XEHX1S
\RESOLUTION 2) OFFSET TO ADDRESS 2C00J(8) FOR THE ‘A’ ISOTCPE

AND  FOR THE '8’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISQTCPE
ATTACHMENT) INFORMATICN VIA_B GAMMA LOGIC IS STORED STARTING AT
RDDRESS 40000 (8). THE INTENSITY OF EACH CELL (MEMORY LOCRATION)
JF THE IMAGE IN MEMORY IS AQDJUSTED WITH THE LUPPER RANC _JWER
THRESHOLDS AND SCALED TO AN _INTENSITY LEVEL (32 FOR VTJl 8ND 16
FOR VSVO1). THE CELL WITH THE HIGMEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPERRS BRIGHTEST ON TwE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISFLAY, THE FOLLOWING
FARAMETERS ARE DISPLAYED:

LOWER THRESHOLD- S%EPLxe%gEs GRERTER THRAN THIS VRLUE RRE
LUPPER THRESHOLD- ALL VALUES RBQVE THIS VALUE RRE ONMITTED
Z COUNT- 32 _BIT COUNTER OF R-D START PLLSES

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH <ELL IN
THE G4XE4 MATRIX N

Z00M- DISPLAYED IF GRIN WAS SELECTEC

B-GAMMA- OISPLAYEC IF *B* ISJTOPE SELECTES
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PAGE 8

8.2 JOYSTICK MODES

g8.2.

3.0

-

2.1 H30b-AR!!

SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE
ABILITY OF THE H30G WHEN CONNECTED TO THE_ARIL TO DISPLAY A_X AND
v INDICRTICN ON THE SELECTED DISPLAY. THIS INDICATION SHOLLD
AGREE WITH THE PROCEDURE DEFINED IN SECTION £.2.1. THE ARRI1 A/D
CHANNELS HAVE THE FOLLOWINS RELATIONSHIP: CHAN O = Y CATA, CHAN
1 = X DATR AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (0=DEPRESSED

COND.).

2 H306/NCL!

SELECTING THE NC1l CONFIGURATION TRKES RDVANTAGE OF THE JOYSTICK
MOCE _PROVIDED BY THE NC1l. THIS MODE SELECTS THE EXTERNAL INPUTS
AND THE NC11 PERFORMS LIKE R R/D WITH THE X 8 Y CONVERTED VALUES
AVAILABLE IN X-Y HOLDING REGISTER., THE X AND ! DATR IS APPLIED
T3 THE SELECTED DISPLARY AND SHOULD CONFORM TO THE REQUIREMENTS
DEFINED IN SECTION &.2.2.

NOTE : WHEN USING THE VTOl DISPLAY THE WRITE - THRU MODE IS
USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE vSvOl
USES THE X 8 Y CROSS HAIRS RS THE DISPLAY INDICATOR.

~ISTING

.TITLE MAINDEC-11-DZNCB-C GAMMA 1! EXERCISER
; ¥COPYRIGHT (€2 1976

:#0IGITAL EQUIPMENT CORP.

*NRYNHRD MASS. 01754

4PROGRGH BY R.MOORE

4THIS PROGRAM WAS ASSEMBLED USING THE FDP-11 MRINDEC SYSMRC
!PQCKRGE (MRINDEC-11-DZQRC-CO} ,MAKR 21, 1976.

§TN-

$SWR=160000 ‘HALT ON ERROR, LOJOP ON TEST, INHISIT £RROR TYPIUT
"2BTTL. BASIC DEFINITIONS

: #INITIAL ADDRESS OF THE STACK PCINTER ##& 1100 #x»
STACK= 0

110
.EQUIV EMT.ERROR
.EGUIV I0T,SCOPE

+BRSIC DEFINITION OF ERROR CWLL
,.BQSIL DEFINITION OF SCCFE Jhll
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413
i
418

BRSIC CEFINITIONS

QO
[y

~3OO0

— 00D

Rlep ele]
1O

) (et

-

0CoJ0a0
0“0P40
20100
0”0140
20C200
000240
0Ca300
00C343

100000
04300C
02CCa0
C10000
J940C0
002000
301000
00Cc400

000CC1

GRMMA 11 ENERCISER MACYLL 27:.732)

JO1

21-SEP-T6 15:32 PAGE 9

ISTE

¥MISCELLANEJLS DEFINITIONS
HT: 11 ::CODE FOR HORIZONTAL THB
= 12 :3CCDE FOR LINE FEED
CR= 18 :CONE FOR cnnq1ncs RETURN
CRLF= 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 + : PROCESSOR STATUS WORD
.EQuUIV ©S,PSW
STKLMT= 177774 -STACK LIMIT REGISTER
OIRI= 177772 ..PROGRQN INTERRUPT REQUEST RE3I
DSWR= 177570 : HARDWARE SWITCH REGISTER
DDISP= 177570 .,Hnnounns DISPLAY REGISTER
; ¥GENERAL PURPOSE REGISTER DEFINITIONS
R0= *:0 :GENERAL REGISTER
Rl= %1 .,GENERQL REGISTER
R2= %2 :GENERAL REGISTER
3= %3 : : GENERAL REGISTER
R4= %4 ::GENERAL REGISTER
RS= %5 : {GENERAL REGISTER
RE= “%B ::GENERAL REGISTER
R7= %7 s :GENERAL REGISTER
.EQUIV R6.SP ::STAZK PCINTER
.EQUIV R?7,PC ,,PRCGRQH COUNTER
- ¥PRIORITY LEVEL DEFINITIONS
PRO= O ,.PRIORITY LEVEL O
PRI= 40 : +:PRICRITY QEVEL !
FR2= 100 : :PRIORITY LEVEL 2
FR3= 140 : :PRIORITY LEVEL 3
FRY4= 200 : PRIORITY LEVEL 9
PRS= 240 1 1PRIORITY LEVEL 5
PRE= 300 : PRIORITY LEVEL &
PR7= 340 s :PRICRITY LEVEL 7
¥"SWITCH REGISTER™ SWITCH DEFINITIONS
&g 100690
SW14= 40000
SWi3= 20000
SWi2= 10000
SWil= 4900
SWi0= 2000
SW09= 1000
SWO8= 40O
:N...( - 200
SWOe= 100
SWOS= 40
SWO4= 20
SW03= 10
SWig= 4
SWol= 2
SWi0= |
CEGUIV  SWO9, SK9
.EQUIV SW08. w8
(EQUIY SW07.SW?
JEQUIV SW0G.SWE
.EQUIV SW0S, SIS
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BRSIC DEFINITIONS

.EQUIV
.EQUIV
EQUIV

.EQUIV
.EQUIV

« ¥DATA
15-

1
0

OHHHHH

e e 4 =~ — —
0
"

©
Y

I
I
1
I
)
)
I
1
I

TU"-
1706=
IT70S=
1T04=

ealastosleslvntonlvalonlan]oatonloeles

—
-_‘
O

1)

"

Waom
e —0 e
—~——4
QOO0
O—n
nau

m
o
[ o
—
<

.EGUIV
LEQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
LEQUIV
.EQUIV
.EQUIV

. ¥BASIC *
ERRVEC=
RESVE(‘-

TBITVEC=

TRTVEC=
BPTVEC=
I0TVEC=
PWRVEC=

EMTVEC= 30
TRAPVEC=

TKVEC=
TPVEC=

SWO4, SKY
SWO3. SW3
SW02, SWe
SWQ] . SW]
SW00, SWd

BIT DEFINITIONS (BITGO TC BITIS)
100000

40000

20000

10000

4000 -
2000

1000

400

200

100

cQ

—n).Lr
(o o0 ] @m)

v

000U 0D (00D M O D — M £
0=t b 0=l 04 = =4 P4 p = P4 P4
gt e — —4 =4 —
0000000000
=W LEN0 .0

-4 DUIWD W MM M MM
ol o Ko T T N o d o T o T )
— 4 — e —4
Or-NW EUC ~ID O

PU™ TRAP VECTOR ADDRESSES

y :TIME OUT AN OTHER ERRORS

10 } {RESERVED AND ILLEGAL INSTRUCTIONS .
lq . llTll BIT

14 : TRACE TRAP

14  {BREAKPOINT TRAP (BPT;

20 .,INPUT/OUTPUT TRAP (IOT) #XSCCPEx*
24 :POWER_FAIL

,,EMULQTOR TRAP (EMT) %4ERROR#»

3 :“TRAP* TRAP

B0 : TTY KEYBOARD VECTOR

64 ..TTY PRINTER VECTOR

(')

PIRQVEC=240

: :PROGRAM INTERRUPT REQUEST ECTOR

; SOME COMMON PROGRAM VALUES AND EQUATES

CLZ=20

CLALL=100
MATRIX=20000

:CLEARS Z REG AT REG M
:CLEARS NC1l AT REG 14

n
ny
N -

DsNLB Pll

463

470

3~ '
473

474

475

§476 100000
4o 40000
478 20000
479 010900
480 J04900
481 J02000
482 031000
483 aislagaie
434 o@:zC0
488 C00.09
485 200040
427 060029
4883 030010
483 0000CH
497 Qoceoe
4a: 8181815101
492

433

Yy

435

436

437

438

429

€02

501

302

18K

sS4 JaCUCH
c0S 003010
506 0C0014
S07 o014
SQE 200018
£09 000020
cil 200024
Sil 020030
Siz 000034
S13 G300e0
Si4 000064
Clz 000240
5lé

617

SiBg

£19

g20 320020
g2} 002100
g2¢e 820000
€23

:STARTING ADRS OF MATRIX DRTA
SBTTL TRAP CATCHER '
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DINCB.PLL TRAP CRTCHER

525

525 020020 =0

gr - ;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN Q ", 42 HALT"
528 : *SEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
ggg 000174 . iLOCQTIOng CONTRINS 0 TO CARTCH IMPROPERLY LORDED VECTCRS

7 .=

531 00C174 00Q0C00 DISPREG: .WORD 0 ; : SOFTWARE DISPLAY REGISTER
S32 00C17e 30CCCO SWREG: _.WORD O ;  SOFTWARE SWITCH REGISTER
833 .SBTTL STARTING ACORESS(ES)
s34 2C023C Co0l37 D013t JHP J8STHRRT ..J“MP TC STARTING ROCRESS CF PRIGRAM
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S35
536
837
538
339
S40
5S4}
S4e
543
544
545

un

&

ﬂ
olelalalalae]lelglgle
O0Oo00O000000
[estuspuntmeusp untusdaspuny wdund
et e s s Pt e P s fen =t Pme
b= b e s b (O OO O)
N EnNoOoCLWNOoO

u
un
[
Q
O

001100
0C02C0
000
000

2300000
00C000

MOl

MRINDEC-11-DINCB-C GAMMA 11 EXERCISER MARCY1l 27.732) &21-SEP-76 15:32 PAGE 12
COMMIN TRGS

.SBTTL CUMMON TRGS

D3 RREREERRERHRRERRAERERERRRERRR SRR E RN AR R RS AR AR
;$THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:2USED IN THE PROGRAM.

.=1100

SCMTAG: : sSTART OF COMMON TAGS
§PASS: .WORD O : ;CONTAINS PASS COUNT
$TSTNM: .BYTE O : \CONTRINS THE TEST NUMBER
SERFLG: .BYTE O : :CONTRINS ERROR FLAG
SICNT: .WORD O : :CONTRINS SUBTEST ITERATION COUNT
$LPADR: .WORD O : :CONTAINS SCOPE LOOP RDDRESS
SLPERR: .WORD O : :CONTAINS SCOPE RETURN FOR ERRCRS
SERTTL: .WORD O : 1\CONTRINS TOTAL ERRORS DETECTED
SITEMB: .BYTE © : :CONTAINS ITEM CONTROL BYTE
SERMAX: .BYTE 1 : :CONTAINS MAX. ERRORS PER TEST
$ERRPC: .WORD 0 : :CONTAINS PC OF LAST ERROR INSTRUCTIGH
$GDADR: .WORD O : :CONTAINS ADDRESS OF 'GOOC' DATA
$SDACR: .WORD O : :CONTRINS RDDRESS OF 'BAD’ DATA
$GDDAT: .WORD 0 : :CONTRINS 'GCOD’ DATA
$BODAT: .WORD O \ : ;CONTAINS 'BAD’ DATA

MORD 0 : RESERVED--NOT TO BE USED
$AUTOB: .BYTE G : sAUTOMATIC MODE INDICATOR
SINTAG: .BYTE O : *INTERRUPT MODE INDICATOR

SWR: .WORD  DSKR
CISPLAY: .WORD DDISP
$TKS: 177560
$TKB: ~ 177582 )
§TPS: 177564
$7PB: 177566
SNULL: .BYTE O
$FILLS: .BYTE &
SFILLC: .BYTE |
$TPFLG: .BYTE O

: ;ADDRESS OF SWITCH REGISTER

; ; ADDRESS OF DISPLAY REGISTER

;3 TTY KBO STATUS

;3 7TY KBD BUFFER

+:TTY PRINTER STRTUS REG. ADDRESS

::TTY PRINTER BUFFER REG. ADDRESS

; ; CONTRINS NULL CHARACTER FOR FILLS

: ;CONTRINS 8 OF FILLER CHARACTERS REQUIRED

c s s INSERT FILL CHARS. RFTER A "LINE FEED"
;3 "TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES,

$QUES: .ASCII 7/ : s QUESTION MARK

$CRLF: .ASCII 5 ; ; CARRIAGE RETURN

SLF: LRSCIZ «<ie» ; :LINE FEED

D REAEEEEEREEREEEEREERERERERREF IR EREFERREREREEREEER AR R R4
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ERROR PCINTER TRBLE
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MACY1l 27(732) 21-SEP-76 15:32 PAGE 13

.SBTTL ERROR POINTER TRBLE

; #THIS -TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN ?CCUR
;¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOLND
:#LOCRTION*SITEMS. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT,

 ANOTEL: If SITEMB IS O THE ONLY PERTINENT DATA_IS (SERRPC),
: ¥NOTER: ERCH ITEM IN THE TABLE CONTRING 4 POINTERS EXPLAINED AS FOLLOMS:
x EM ;POINTS T0 THE ERROR MESSAGE
x DA HPOINTS 10 THE DATA WEADER
o7 | :POINT3 TO THE DATA
x DF }IPOINTS, T0 THE DRTA FORMAT
SERRTB: ‘
: THIS PROGRAM DOSS NOT USE THE ABCVE ERROR TABLE .

:NCI1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE

NCADR: [6400C
_ ;VSVOL BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE

YTVADR: 172600 o

;VSVO! BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MACE HERE
VIMADR: 172620

;VTOL BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
VTADR: 176756

" ;ARL1 BUS ADRS ASSIGNMENTS - MODS ARE TO 3E MADE HERE

ARADR: 170400

J
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:NC11 REGISTER ADCRESS PCINTERS

32017k 184092 NCSSR:  16480C ° : COMMAND . STRTUS
S E g L R E NCOFF: 1649C2 : OFFSET
BE1302  1EMCOY NCRREG: 164904 : ROCRESS
EOI304  1640CH NCgHI: 164006 tH] Z CCUNT
BCIE36 1E4DI2 NeaLo: 1BMCI0 L0 Z COUNT
02:210 184012 NCIREG: 164012 i1
3513:3 162§ NeSFUN: 164014 :SPECIAL FUNCTIONS
:VSVO1l RESISTER RDCRESS POINTERS (CMARACTER SEMERATIR.
A12:14  1o2sgn VIVCRG: 172890 : CHAR “STATUS
£3131p .-3ER03 VIVEWP: 172602 :CROSS HAIR POS
A31385 R3OS VIVEQS: 172604 . :CHAR POS
\ :VSVO1 REGISTER ACCRESS POINTERS (BIT MAP,
goig2 172620 VIV(SR: 172620 : COMMAND /STATUS
201284 17s8e2 VIVMRP: 7o8ee +MRP RORS
£RiSde  1°gEeN VIVPA: xr%saw :PIXEL WD
JCiZ3C 1T5ES: VTIVPX]: 172628 :BIXEL BYTE
531232 12630 VIVINT: 17383 s INTENSITY LOJk LP
:VT0l REGISTER ACCRESS PIINTERS
)
J°123% TR ’ VICSR: 176756 s JOMMAND - STATLS
SZ123%  10enES VIXDRS: 176760 X DAC
RIS iEed . veYDRG: 1meTe3 v RS
AR11 REGISTER AOCFESS POINTERS
bl PR et o ARSSR: 172800 CIOMMAND STATUS N IRANMEL
TEIZec IeFNEE ABECF: 173483 :3 ¢ 3.5cE%

- - - - - - - ——— —
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CN PROGRAM TAGS AND STORRGE CCSTICNS

+COMMON UTILITY LGS
s COMMON UTILITY LOC
:COMMCN UTILITY LGC
0 vSv0l DISPLAY,-1=VT01 CISFLAY
' TOTAL & OF INTENSITY LEVELS. 18 oF 32

sINITIAL INTENSITY SHADE )
:VSVOl SET UP - CULL S-REEM, MONC:8LA WMT., EMNA SISPLAY
: CURRENT CORE ADRS OF CELL BETNG CIsLAvES'
: CURRENT ADRS OF BIT MAP LD
:C_RRENT PIXEL BYTE COUNT
:4 PINELS ASSEMBLED HERE BEFORE 8IT MAP L
:COUNTS B4 DISPLAYED POSITICNS EACH RCW .72..
:Z3UNTS B9 ROWS FOR wrox DISPLAY
x PCS FOR VTOl DISPLA

FOS FOR VTCI ﬁxspLAw )
.va’QINS ASCIT CHAR THAT NEECS CONVERSIZN FOR /731 o3
: CONTAINS KEYBOARD CHAR TVFED
:CUTPUT CHAR TO PRINTER
:UJW THRESHOLC VALUE APPLIED 1
:HIGH THRESHCLD YALUE APPLIED

% MATRIX CELLS
.:RVED NC1! CSR CONTENTS LHEN O
S

J MATRIX JE..S

ISPLARYING
:aRIN 220, GRIN =MD r
]

me-wc&axnmmmrIO%npnm
:COUNTS TOTAL 8 OF CELLS IN MATRIX (ISCTOPE A 3R 2
:CONTAINS CURRENT x DAC PSSITION (VIOD

:ZONTAINS CURRENT v BRE PCSITISN (vT3D)

:ZINTAINS CHAR SIZE OFFSET .vID1) i

: SIVTAING [ARGEST CELL OF MATRIX MITHIN THRESHCLDS

:S2UNTS B9 CELWE EACH ROW OF CORE MATR .
SINTAING STARTING AORS OF MATRIX OF SELECTED 1scToeE

:NON-ZERQ SAYS COLLECT NEW DATA 8 DISBLAY IN FRZE SN 2

4TGH ORDER COUNT DELAY FOR COLLECTING . DRIA-FREE RUN i3

igNeLs JOYSTICK SQURCE, -{=WRIL JEYSTIK SOURCE

NS_CURREN: LeaN 8 UNISCLAR BIT

TS BT B 1 Eans 2hE ei¥ wi.,3,31"

RI%G BEu. o8 w2 heERT, <D osavs IINVE

()
Uuu.zz
&
e
{ 2

X+ A~

(S 14 1 b(

4
- =L
IlllllH
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MAIN FROGRAM

.98TTL  MRIN PROGRAM

001356 START:
-SBTTL INITIRLIZE THE COMMON TRGS
+:CLERR THE CCMMON TRGS (SCMTRG! AREA

021358 Cl12706 C01:00 MOV 83 MTAG. RE «:FIRST LOCATION 7O BE J_ERSEC
901362 0505026 SLR (RE 1+ : CLEAR MEMORY LOCATICH
02:3g4 022006 30114d oMP 8SWR.RE ;;0ONE?
891370 3013 BNE .~b +:LOOP BACK IF NO
3013tz 1:d 001120 MOV 8STACK, SP :SETUP THE STACK PZINTER

s INITIALIZE R FEW VECYORS
001378 212737 011150 000034 MOV 8$TRAP, 38 TRAPVEC ::TRAP VECTOR FOR TRAP CA_.S
031424 31373° 0700340 03003% MOV 8340, DRTRAPVEC+2; [EVEL 7
GCi412 013737 Ol1214 0°0A3y MOV sSPWRDN, J8PWRVEC  : ; POWER FRILURE VECTOR
01420 012737 000340 09023¢ MO 8340, 28PWRVEC+2 rd

y -+ [EVEL
-:GI2E FIR A HARDWARE SWITCH REGIATER. IF NOT FOUND OR IT IS
::EQUAL T2 R "-1%, SETUP FOR R SOFTWARE SWITCH REGISTER.

OC1426 013746 20000 MOV JRERRVEC,-(SP) ~;;SAVE ERROR VECTOR

0C1s32 012737 313686 002COM MOV 864§, J8EARVEC  ::SET UP ERROR VECTOR

o014 Q13737 177870 [Q0IisC MOV £0SiWR, SWR ::SETUP FOP A HARDWARE SWICH PESISTER

OCi44€ Dig~3r 177878 027142 MOV sD0ISP DISPLAY  ::AND A HESCWARE DISPLAY REGISTER

ACi4Sy DZE7?T I7PRTT 1RGSR 2MP s-1, 2SUR s+ TRY TO REFERENCE HARDWARE SR

Col46 00.012 BNE &3 : :BRANCH IF NO TIMECUT TRAP Oo-USREL
::AND THE HARDWARE SWR 15 NOT = -°

D01464 0OZHO3 8R 33 + s :BRANCH IF NO TIMEQLT

J51%66 COl2716 CO1+47 g4S: MOV 8658, .5P) ::SET UP FOR TRAP RETURN

051472 0C0002 RTI

€C1474 012737 COOI7E CDIINC BS$: MDY 8SWREG, SR :;POINT TO SOFTWARE SWF

A01S02 012737 DO0I74 001142 MOV 8DISPREG, CISPLAY

00:510 0:2637 0O0C0ou B6S: MOV (SP)+,dsERRVEC ; ;RESTORE ERROR VECTOR

201514 104400 013283 TYPE MS31 :5J IDENTIFY PROSRAM

001520 0Qw?37 A00BI2 ISR PC.SELCTA :DEFAULT T3 vSv3] DISPLAY IF THERE

661524 103019 - 30 3¢ B8R IF DISPLAY VSvQ1 IS “HERE

8n153e (004737 20S262 JER . SELCTB :TF NOT GO LOOK FOR vTC: DISPLAY

601532 192205 BCC 33 :ER IF AT LEAST THERE IS R VIOl 2ISP

J01S34 104400 013412 TYE . MSG3 50 TYPE "BUS TIMECUT ER - vSvO: D715

A91540 104400 013453 TYPE  .MS34 G0 TYPE 'BUS TIMESUT ER - v=0I CISE.

ca:Z44 500000 HALT :NO DISPLAY SEEN AT ASSIaNED 3.3 AoRS

5C184s 013700 00:1gd4 33: MOV NCADR, RO +GET N1l BASE QDRS

=ciZs2 012701 00117% MOV ONCCSﬂ‘Rl :GET PJINTER ADRS

<2.5%6  110pel _ NCSET: M3V RO, (R!}+ :SET UP NCI! REG ADRS PTRS

BRIEEC D0&270C 20000z ASO 82, R0 :BUMP RES ADRS

AciSeq 02370 001204 CMP sVIVCRG,RI :RLL SET UP?

=C1579 (01372 3NE CSETY :BR IF NOT

A0iS72 CI3737 nnieOs  2CO00M MOV 818 ERRVES :SET UP TIMEOUT ADRS

201€36 COE777 177372 15T aNCLSR :WILL TRAP TQ LOC 4 IF NOT THERE

AN1EdY  CO7M04 BR START! :BR IF THERE

AZ16Ne J22826 18: cup TSP)+, (5P)+ FIX STRCK SINCE N2 RTI

A316I0 1044C0 03512 TYFE  ,MSGS :60 TYPE 'BUS TIMEOLT ER - NCII°

nT1e:4 (000000 HALT :NC11 NOT SEEN AT RSSISMED BUS WCRS

€161 012737 00000 00COC4 STARTI: MOV SERNVEZ+2, DeERRVEC ‘RESTORE ERR "RRP _JC 75 o7 "2

=2ig34 00320S RESE CLR WORLD

Z1g2e 004737 CCSS0E JSR PS,NCSTR) 30 STOP N31! 8 CLR CQRE MATRIN

FEIEIZ Cig?7? 0EDR00 177340 MAv gMATRIX, INZOFF +SET OFFSET.ADRS 3CciA:

221245 Cograr I3 CLR SAIN RESULAR GAIN
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SINSB.PLL NITIALISE THE COMMON YRGS

:_'39 gg;gw 12737 220003 001349 nuv nnamx TRBLEX .;so' oﬁsn THRESHOLL
33 mRieEE B THEB o0 AV 8LV T SETCING THRESHOCD -

-l og{ggw gle~3r ogsgse gcoasﬂ MOV sgg*n$P3kv2~ : 3T steoangn}n;gvnszu?nTgsﬁs
. i ot oS¢ ORI L 8 H C. 14 14

~Zy & ?cs 812?;7 alalsJ) ‘?;235 Sv -108 287kE" ?PT ?ﬁTR ENﬂBLE

~83 00;° 9450 013843 TPE .M :30 ASK FOR KEYBOARL coMMAMD 'S,




MAINDEC=11-DINCB=C__SAMMA 11 ENERCISER  MACYIL 27.723) 21-SEP-T6 15:32 PAGE 18
DoNJB.PL INITIALISE THE JOMMON TASS

;gg :THIS S W LIST OF KEVBOARD CCMMANDS FOR THE NCil/DISPLAY/JOYSTICK
;gr :0 DISPLAY DATA
53 £ ERASE THE SCOPE
~53 :L SET LOWER THRESHOLD FROM KEYBOARD 8 DISPLAY DAT#
63 1y 3ET UPPER THRESHOLD FROM KEYBOARD a DI gFLn. CATA
™o! :N COLLECT NEW DATA FROM CAMERA (CLEAR CCRE MATEIN
Y :C COLLECT DATA rnon CAMERA
L& $3 STOP COLLECTION
& :G INITIRLIZE EVERYTHIN“
o8 ‘e 2OUM - SET GRIN 70 !
rEE ‘R REGULAR - SET GAIN 7o 2
ET -~ DISFLAY ISOTCFE A
58 :8 DISPLAY ISOTQPE B
s . Y SELECT VTGl OISPLAY
s Y SELECT VSVCl DISPLAY (DEFAULT USING IST BIT MAP,
1 M SELECT VSVD1 DISPLAY AND USE 2ND BIT MAP
- :F FREE RUN MODE - CCLLECT & DISPLAY NEW DATAR CONTINUALL:
T3 0 J JOYSTICK CALIBRAT' N USING ARLI
4 K JOYSTICK CALIBRATIUN USING NCil
s :T CISPLAY INTENSITY TEST IMAGE ON SELECTEC DISP_AY
e IINTRL C ABORT WHATEVER - BACK TO KEYBGARD MONITOR
e tINTRL G TURN ON/OFF BELL (NG CONVEST INDILATION. = N No.l
z;g . JOYSTICK CALIBRATION ONLY
']
T83 :THIS_CODE WILL DISFATCH PROSRAM TO THE PROPER
781 :ROUTINE vzn THE DISPATCH TABLE 'RTABLE'
782 CO1712 00S037 GoI3ue “ISEN: CLR FREERN :KNOCK DOUN rnrs RUN M3OE 17 SET
783 O°irvie 012706 001170 MC' 8STACK, SP RESET STACK P
7B4 001722 00SD37 D01306 CLR KBUFF : *NSURE NO staonac 3ARBASE
7905 001726 00S037 177776 a CLR PSW :ALLOW KEYBOARD INTR
766 001732 (13700 001206 JISh: MOV KBUFF .RC LObK FOR CHAR
787 00173¢ 001775 8EQ LISN :WATT FOR ONE
"82 (001740 005037 001306 o KBUFF :
785 00I17v4 (020027 0CDi0! £Mp RT, 1191 :NAS IT A CHAR®
*3¢ 003 103945 8¢ 800800 INOT A GOOD CHAR
781 001782 O4270C 177740 8:> sxrrrqﬂ A0 ELIHINRTE LCKER CASE
762 001786 020027 CCOU33 CMP RO, 833 IS IT AN ALPHA CHAR®

. 753 Q01762 1C3040 gcc  80bBAd 18R IF NOT
7% 001764 006300 ASL RO {MAKE P WJRD JFFSET
755 C€Ji1Tie 00S760 001776 18T RTABLE-2(RD) ;1S IT ® LEaAL CoMMAND®
7%6 0081772 201434 ) 99 8003C0 s8R IF o7
;gg 031774 000170 001778 P JRTABLE-2(R3*  :GC D0 IF
ggg :KEYBCARD DISPATCH TRBLE

! -

201 CCZ2000 00210 TRBLE: RCUTA :"R° DISPLAY ISJTQPE A
£3¢ 002002 (02116 ROUTB :*B* DISPLAY ISCTOPE B
€03 002004 0062130 ROUTC :*3' COLLECT DATA ~

D
B
274 (0200e 002140 ROUTS B Bis
g% 02010 DO02i44 ROUTE :"E’ ERASE SCOPE _
. EC¢ 002012 002154 ROUTF SFF NEWL DRS 8§ DISPLAY SONTINOUS.
EF? 062314 003280 Eour, G é
1 B
H ¥

g 3 2
£ £0z0Z2 L0228l RCUTY TO ARQL JOYETIOK JALIBRATICN
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MAINDEQ-11-DINCS-0  3AMMA 1: ENERCISER_ MACYIL 27.733) 2i-3EP-TE 15:32 PAGE 13
CINJEUBLL INITIALIZE THE JOMMCN "RGS

e:1 0C3024 Q02303 " RYUTK $"K* GC_TC NCI1 JOYSTICK CALIBRATIGN

313 C0C3e Q02312 ROUTL :°L' GET LOWER THRESHOLG FROM KEVYBZARD

§13 032030 (03343 RIJTH :*M* SELECT vSvOl DISPLAY ANG USE 2NC 2i7 MAP

§14 0C3032 002402 ROUTN :*N’ GET NEW DATA FROM CAMERA

315 203034 030090 .0, 800800

818 00353 03 2 :*P* 800BCO

217 003040 000°00 J :*Q* BOCSOO

318 002042 502420 RIUTR :*R' REGULAR GAIN

813 093049 Q02438 ROUTS :*S* STOP COLLECTION

€33 90204 03248H ROUTT :*T* DISPLAY INTENSITY TEST IMAGE ON SELEZTED CISPLAY

SZ1 202050 (002470 ROUTU :*U" SET UPPER THRESHOLD FROM ETBZARD

§s2 993052 202520 ROUTV :'v' SELECT Y101 DISPLAY -

=33 022254 022840 ROUT: :*W' SELECT vSv01 DISPLAY.LEFALLT CIND LSING 13° 31T mas

§24 00205 006AC ] :'X* BOOBOO

£35 002280 (000000 0 :'Y* BO0BOO _

§§§ 002052 23257 ROUTZ ;72° 200M - SET GAIN TO I

28 ;REPCRTS ILLEGAL KEYBOARD CHARACTERS

£30 002%ey Q13737 03307 001210 BOOBOC: MOy w77, TTYOUT :SET UP_*°

€31 002772 004737 0J6ITY SR C.+yPQ s TYPE IT

€3 QCzOrs 004737 2061SY 3R pﬂ TYPCR :02 A_"CR

833 002102 00JT13 BR LI&N :G0 LOOK FCR 300D CHAR

€35 002104 012737 (020032 0012340 ROLTA: MOV WMATRIX, TABLEX :WILL DISPLAY ISCTOPE A

93t 3031i2 00G137 CC26iE INP CHANGE 60 0o IT

£37 003116 0i2737 (CHO0CC CCI3¥40 ROUTE: MOV sMATRIX+20000, TRQLEX WILL CISPLAY ISCTCPE B

229 CDzleN 000137 0502616 IMP CHANGE G0 0o 1t

833 002130 Q04737 005440 RJJTC: JSR PC,NCSTRT :G0 START NC11

g90 003134 000137 001732 . Je®  LISN COLCECT DRTA UNTIL KEVERD SCMMANC

g41 225140 000137 002616 ROUTD: JMP EHANGE :60 DISPLAY DATA

842 (003144 004737 (00SS36 ROUTE: JSR  FC,ERASE ;G ERASE SCOPE

843 CC21S0 000137 001732 , THP LISN GO WAIT ON NEXT COMMAND

344 DCZISN 012737 177777 00134 RoJUTF: MoV 8-1, FREERN .:ELECT FREE RUN MCCE

84¢ QCZ1E2 004737 00SSO ek PC,NCSTR] 30 STOP NCI1 8 CLR JIRE MATRIV &REA

2+b CO3166 004737 005540 ISR PCINCSTRT 163 START NC1l

g47 J02i72 00S30C oL RO :SET JP TIMER

Sug 002174 013701 00:344 M3 TIME.R! ;SET JP GROSS TIMER vAuoE

£49 002200 00S30C 13: DEC RO : COUNT

gsq 003302 001376 BNE 15 :WAIT FOR ZERS

€51 03204 042737 000540 CCiace BIC #B17TS, kBUFF :LOOK FOR FISSIBLE STOP aEY = RIZ _J.ER JASE

852 002212 J2e737 000123 GC1306 CMP - 123.FBUFF :STOP_BEEN STRUCK"

883 009325 091007 BNE 2% sBR_IF NJT

¢4 [0DZee2 082777 000002 ITE746 BIC 83, INCCSR :STOP NCI]

265 002230 005077  17E€742 CLR aNLTSR :ZER) NC_CSR

856 (002234 000i37 001712 P LISEN 160 AWAIT NEXT COMMAND

e€7 002240 005301 23: DEC Rl 100 LOOP AGRIN?

€S8 002242 00135k BNE 13 :BR IF S0

e€3 002244 000137 0D2ElE B CHANGE :NOW_GO DISPLAY DATA JLST COLLECTED

860 002250 004737 OCSS3E ROUTG: JSR  P(,ERASE :G0_ERASE SELECTED CISPLAY

el 002254 (00137 C3l6l6 ) P STARTL :INITIRLIZE AND START FRESH

€cs 003560 004737 (005356 GCUTY: JSR PCLSELCTC ;90 SELECT AR1] FOR JOVSTICh SAL

ec2 (0CZ264. 103402 B33 18’ :BR IF BUS ER FROM ARI!

84 £02286 000137 GO414b NP TI0Y 160 T0 IT

Ecg 002272 04400 0I2877 18 TYPE  (MSST :3) TYPE 'BJS TIMEOLT ER - ARi.°

Beg 003276 LI2i27 CQI73z mp LISh :33 BACK TO REYECARD LISEN

o ——— -
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L

CINCBLPLL INITIALIZE THE JOMMON TAGS
95T 052302 205037 (001346 RCUTK: CLR  JTYPE ; JTYPE=Q_SATS NC11 FOR JOYSTICK CAL
859 £0Zg0B Q0013 04146 P TIov 160 T0 I7
§59 D0231e 012737 300340 I77°T ROUTL: MOV #PR?, PSM :DON'T WANT ANY INTR'S NOW
S0 Q02320 104900 D133al TYPE_ .MSGe ;ASK FOR QCTAL DATA

Ti 003224 104410 ROCCT ;G0 SET IT
§T2 002326 012637 001312 MOV (SP)+,THLY ;SAVE 17
873 002332 005037 1o, rb LR PSW ;ENABLE INTR'S
ST 0333 000137 J02616 JMP  CHANGE ;GO DISPLAY
g5 00a3da Qlerdr Lom 001352 ROUTM: MOV Mol MSELCT ;SELECT 2ND BIT MAP
€6 00235C 0Q473r (0OS1l2 JSR  PC.SELCT ;G0 SELECT vsvOl
§~7 002354 103407 BCS 28 :BR_IF 3US TIMEOUT ER FRCM /5
ST8 (032356 2J13700 QQ1222 . MOV VTVCSR.RD :GET 2ND BIT_MAP_ADRS
379 002362 042760 QOONOC (77750 SIC  #B178,-20.R0"  ;TURN OFF IST BIT MAP
280 (002370 000137 001732 18:  JMP_ LISN :GO AWAIT NEXT_COMMAND
€8] 002374 109400 CI3412 3s: TYPE MEG3 ;60 TYPE 'BUS TIMEOUT ER - VSvJ! CISPLAY
832 (002400 000773 BR I3 ;GO BACK TO KEYBOARD LISEN
83 00c40c 00473- 205806 ROUTN: JSR PO NCSTPL :GO_STOP NC11 & CLR CORE MATRIX
894 0Qsw06 (013777 001316 1°76SEZ MOv  COMSAV,INCCSR  IRESTART WITH PREVIOUS CSR CCNTENTS
895 00s414 000137 001732 JMP _ LISN ;COLLECT DATA 8 AWAIT NEXT XEY2RL I3¥MANC
€85 002420 005037 001320 ROUTR: CLR GRIN ;WANT REGULAR GAIN
€37 002424 Q42777 D0ODHO 1TES4Y BIC  #40,3NCCSR : INSURE REGULAR GAIN
889 (QQ0z43z 000137 - 001732 o JHP LISN ;LOOK FOR NEXT COMMAND
863 (002436 Q42777 000003 17eS32 RCUTS: BIL 3, aNCCSR :STOP NC
830 02444 00S077 176526 CLR  INECSR : ZERO NC CSR
B3] 002450 000137 QCIF I LISN :LOOK_FOR_NEXT COMMAND
833 Q02454 (004737 (00S4Ed ROUTT: JSR  PC,NCS ;GO STOP THE NCII IF RUNNING
833 002450 QOC4r37 (0057Se B eclstie :50 SET UP TEST CCRE IMAGE
899 CO2484 000137 (02616 TMP  CHANGE ;GO DISPLAY IT
§35 093479 012737 000340 ITTTTE ROUTU: MOV #PRT,PSM :DON' T WANT ANY_INTR'S
836 00247 104400 01333l TYPE_ ,MSG2 :ASK FOR QCTAL DATA
897 007502 104419 REOCT :GO GET IT
898 0C2504 012637 001314 MOV (SP)+, THHI :SAVE IT
899 002510 005937 177776 CtR  PSW :ENRBLE INTR'S
300 COZSI4 000137 002616 ) JMP CHANGE _ :30 CISPLAY
331 002500 0Q4737 00S262 RCUTV: JSR PC,SELCTB ;GO SELECT vI01
302 002524 103402 BS 2§ :BR IF TIMEQUT ER FROM VTCI
303 00252 000137 001722 1§:  JMB  LIsh 150 AWAIT NEXT_COMMAND
904 002632 104400 OI13453 28: TYPE  ,MS34 ;60 TYPE 'BUS TIMEOUT ER - vTO! DISPLAY®
335 002536 000773 BR i3 ;50 BACK TO KEYBORRD LISEN
90c 00ZSYD (QOSO3? 001252 ROUTW: CLR  MSELCT :SELECT 15T BIT MAP
937 002544 004737 005112 5 PC,SELCTA ;60 SELECT vSVO1(DEFAULT SN
998 (002553 103407 efs 2§ _ :BR_IF TIMOUT ER FROM vev(l
359 002552 Q13700 001222 MOV VTVCSR,RO :GET 1ST BIT MAP_WORS
910 00265 Q42760 GOO40J C00029 BIC  #3IT8,cCIRQ)  :TURN OFF oND BIT MAP
1] DO2SE4 000137 00i732 1§:  JMP LISN :50 RWAIT NEXT_COMMAND
3lg 002570 104400 OI34:2 3§:  TPE M543 :GO TYPE 'BUS TIMEGLT ER_- VSVOL CISELAY"
813 263574 (00773 - ER Is :60 BACK 70 KEYBOARD oISEN
314 002576 00737 £OOO4O 00323 ROUTZ: MOV #40,GAIN :ENABLE GRIN I _
§ic 0°E0 383777 Q001320 17B2E4 BIS  GAIN,INCSR :SET_IT AT NG CSR
3l D002el2 000137 Q01732 M LISN ;G0 AWAIT NEXT COMMANC
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130 CLERR SCREEN OF SELECTED DISPLRY

CHANGE: JSR PC.ERASE

;GO eRASE SCOPE

:STOP NCIl AND GET SET 7O DISPLAY

OISDAT: JSR PC,NCSTP

;GO STOP NCLL

+NCW _DRRW R _BOX AROUND POTENTIRL MATRIX CISPLAY
:ARER ON_THE SELECTED DISPLA

89X:  TST OTYPE
BNE BOX
MOY #1750, RO
MOV 873567 ,R1
JSR sc ozaﬁv

13: ING
CMP $1770,R0
BEG 28
ISR PC.DCONT
BR 18
2¢: MOV 25010, R0
JSR pPC,DISPY
33: ING RC’
CMP #6020, R0
8EQ 43
TSR PC, DCONT
BR 33’
43 MOV . czrao RO
c3: ADD RO

MOV B?UﬁCJ Rl
CMP cguqr RO

+WHAT DISPLAY?

:BR IF V101

:SET UP BIT MRP ADRS - TOF LINE
SET UP PIXEL DRTAR INRL - INT 7
:GO LOAD BIT MARP

:ADVANCE ADRS

£0P LINg DONE?

R IF

; LORD NEXT PIXEL WD
:NEXT MAP_LORD

:SET UP BIT MAP ADRS - 82T LINE
;GO LOAD BIT MAP
: ADVANCE ADRS
BOTI%IgE DONE?
:LOAD NEXT PIXEL WD
:NEXT MAP LORD
;SET UP BIT HRP QDRS SICE _INES
:OFFSET NEXT
,:ET UP _PIXEL 3 DRTQ INRL = INT T
;AT BOTTOM OF SCREEN?

BEQ b :G0 START vSvOl DISPLAY
ISR PC.DISPY :G0 LOAD BIT MAP
MOV $7 Rl :SET UP PIXEL O DATA IN R! - INT 7
ACD 221, Ro :OFFSET TO RIGHT LINE
TSR PC,D1SPY :GO LOAD BIT MRAP
8R c§ :00 NEXT ROW
&%: MOV VTVSAV, aVIVCSR  ;START DISPLAY
MOY #2010, HAFADR :OFFSET BIT MAP ADRS
MCV. 83, PIXCNT :SET UP PIXEL BYTE COUNT
cL PIXASM :SLR PIXEL RSSEMBLY WORD
IMP LARGES '83 DISPLAY CELL DATA
30X1: MOV #3777,RC :SET UP X
MOV #3636 R1 :SET UP Y
18: ISR PC.D18PY1 :DISPLAY POINT
DEC ‘RO :MOVE X BY 1
BPL 1§ ncnxn TILL D“NE
INC RO =3636
2%: ISR PC,DISPY! orsban POINT
DEC RI :MOVE Y BY 1
CHP 8635.R1 AT BOTTCM LEFT”
BNE 2% :BR IF NOT
INC Rl =636, X=0
2% TSR PC,DISPYI oxspLhw =ox~r
INC RO tMJV X 8Y
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DaNJB.Fll INITIALIZE THE SOMMON TAGS
9°3 003960 Q22700 004000 CMP $4000, RO QT BOTTCM RIGHT?
33 003ee posId B 3 A
37 383898 qutg. 00567E 4§: JSR PC,DISPY! :DISPLAY POINT
377 003074 005201 INC Rl MOV Y BY |
Q79 (003076 02270! 003636 CMP 83636,R1 :AT TOP RIGHT?
9°9 003102 001372 SNE 43 :BR IF NOT
990 003104 012737 000100 03127 MOV $100,HCRIZ +8 OF HORIZONTAL POINTS FED ROL
981 003112 Q912737 0001G0 0012™s MOV £100. VERT :# OF ROWS
982 0JC312C 905037 001300 CLR XREF :START AT LEFT MARGIN
ggg 003124 042737 003606 ©°01302 MOV #1926. . YREF :AND TOP OF SCREEN
385 :NOW LETS FIND THE LARGEST CELL
386 003132 013737 001322 071324 LARGES: MOV TOTSIZ,CHARCT :NUMBER OF ELEMENTS TO CONSIDER
387 003146 017700 178174 MOV ITABLEX,RC :THIS IS FIRST GUESS
Q39 003144 0!3701 001340 MOV TRBLEX,R1 *R1 POINTS TO TABLE
389 003150 020021 LARGEL: CMP RO, (R1}+ :COMPARE GUESS AGAINST NEW
939 003iS2 103005 ~ BHIS G656 1 GUESS STILL GOOD
931 (003iS4 024137 001314 CMP = (R1), THM! s GUESS SMALLER BUT CHECK NEW
§92 003160 131001 BHI OVTHH! +HI RGRINST UPPER THESHOLD
§33 003162 011190 MaV (R1),RO :UITHIN BOUNDS. MAKE THIS NEW HI
994 00264 005721 CVTHHI: TST (R1)$ : INCREASE REGISTER BY 2
935 (0316 005337 021324 3SG:  DEC CHARCT :COUNT THIS LARST COMPARISON
ggg 302172 CC13e6 BNE LARGEL
{
9ag . :THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
399 :NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL
1000 003174 163700 GCI312 SUB THLO,RC :SUBTRACT LOWER THRESHOLD
1007 003200 101002 BHI is :BR IF CELL VALUE GRERTER THAN LO THRESHOLC
1002 003202 000137 (0035G0 JMP DISDON -DON'T DISPLAY-ALL VALUES BELOW LO THRESHOLD
;ggg 033206 010037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
Py b
1005 ‘ :NOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE
;gg; : FROFER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED CISPLAY
1098 003212 013737 001340 201264 DMATRX: MOV TABLEX,MRXACR  ;BEGIN AT TOP LEFT ROW
1005 GJ3220 062737 017600 CO1264 ADD #8064, ‘MRXADR  (OFFSET TO BOTTCM OF CORE MATRIX
'019 003226 6012737 000100 00133t MOV 864,  ROWCNT - THERE ARE &4 CELLS PER ROW
1011 003234 017702 176024 DISLOF: MOV JMRXADR, R2 *GET A CELL VALLE FROM MATRIX
1012 003240 062737 000002 001264 ADD 82, MRXADR :BUMP MATRIX ADRS
:013 003246 005337 001335 DEC ROUCNT :COUNT CELL THIS ROW
1014 003252 001006 BNE CKVALU :BR IF ROW NOT FINISHED
1015 003254 012737 000100 0012336 MOV . #64.,RCWCNT RESET NEXT ROW COUNT
101 003262 162737 000400 00126 SUB 8256, ,MRXADR  :SET UP FOR NEXT ROW IN MATRIX
1317 003270 020237 001314 CKVALU: CMP R2, THAI :CELL WITHIN HI THRESHOLD”
101g 003274 101003 BHI outLIm :BR IF NOT
1019 003276 163702 001312 - SUB THLO,R2 :SUB LOW THRESHOLD
1022 003202 101006 BHI SCLCEL :BR IF CELL ABOVE LOW THRESHCLD
1021 003304 005737 001254 QUTLIM: TST OTYPE :WHAT DISPLAY
1322 003310 001052 BNE CHON :BR IF vT0I )
<623 0033i2 005004 CLR RY :SET CELL TO LOWEST INTENSITY .
1024 003314 000137 003504 IMP MAPLD -LCAD BIT MAP )
132 003320 013701 00133d SCLCEL: MOV CPERL .R1 *NOW ESTABLISH WHAT INTENSITY LEVEL
1026 003324 012703 00COCe MOV 86, R3 :SCALE 10 32 LEVEL3
1327 003230 005737 CClasd TST DTYPE 1S IT A VSVOL DISPLAY”
1528 00=E334 (01091 BNE 1% :BR IF NOT




RINCES-11-DINCB-C

JENCB.PLL

[ Y oy Sy WY S,
OO
WJILIGIIN)
LMV —COI 0

[ 4

I
oun

>
(0] [&u Y dw o Tonlon]dn)
£ L LWL
-0 oW~

ad) apaf apaspopapap-e

L1043

003336
£03340
003342
003344
053246
£03350
003357
003354
003356
903360
003362
003354
003366
003370
003372
003374
003376
003402
003404
003406
003412
003415

203416
£o342¢
033426
203432
003434
003436
Q03444
003450
00345e
003460
CO3464
003472
003476
023500

003504
003510
003512
003514
003516
003520
003522
003524
003526
003530
003532
C03S3E
003542
003346

SAMMA 11 EXERCISER MACYIl 27.732)

KO2

21-SEP-76 15:32 PAGE 23

INITIALIZE THE JOMMON TAGS
005303 DEC  R3 ;SCALE TC 16 LEVELS ON vSv0l DISPLAY
005004 18: CLR &Y LEVEE BJILDS IN Ri
06304 OVLOOP: ASL RY
020201 CHP R2,R1 : COMPARE THIS CELL TG LARGEST ‘LIVIDED BY 2
103404 BLO  NOOEF :BR_IF SMALLER
0357C1 ST R s CHECK CASE WHERE O DIVISOR
001401 8EQ 13 :BR_IF SO
005204 INC R4 sACCOUNT FOR GCOD SUBTRACTION
160102 13: SU8  RI.R2 :NOW DO THE SUBTRACTION
000241 NODEF: CLC
0060C1 ROR Rl !MAKE DIVISOR SMALLER
05303 DEC R3 :COUNT POSITION
001 365 SNE  DVLOOP :AGAIN IF NOT SCALED T0 16 OR 32 LE/ELS YET
160102 SU  RI,R2 :ACCOUNT FOR REMAINDER
101401 BLOS  GOON :BR IF TOO SMALL
005204 INC RY :ROUND UP
005737 001254 S00N:  TST 4 DTYPE :WHAT DISPLAY?
601440 BEQ MAPLD : IF VSVD1 GO LOAD MAP
006304 _ ASL  RY :MAKE LEVEL A WORD POINTER
016405 011384 MOV LEVTAB-2 R4),RS :POINTER TO CORRECT LEVEL
006204 ASR R :RESTORE ACTUAL LEVEL
00141C BEQ  CHON ;IF 0 - DON'T DISPLAY
:THIS CODE DISPLAYS EACH SCALED CELL ON THE VTOL (ONE OF 32 LEVE.S)
013700 0013C0 MLOOP: MOV XREF.RO ;GET READY TO DISPLAY
0i3701 021302 MOV YREF.SI :THESE ARE THE CORNER CZORC.
004737 006212 15R PC. GET :GET A POINT AND DISPLAY IT
005304 DEC R :DJ AS MANY POINTS AS THE LEVEL
001370 BNE HLOOP
062737 0OCO4O CO213C0 CHON:  ADD #32., XREF \ :SHIFT TO NEXT PCSSISLE DATLM
005337 001274 DEC _ HORIZ® :DONE WITH LINE
001271 BNE DISLOP :NO
012737 000100 001274 MOV #100,HORIZ :RESET LINE COUNTER
005037 (001300 ) CLR XREF ;00 CP
162737 002530 001302 SUB #24. , YREF :00 LF
005337 001276 DEC VERT' oons PAGE?
001256 BNE DISLCP G0 BACK FOR MCRE
000137 o0C3es2 DISDON: JMF PATWRT YES. G0 DISPLAY PRAMETERS
: THIS CCDE DISPLAYS EACH SCALED CELL ON THE VSVOLl (ONE OF 1& LEMELS!
013700 001266 MASLD: MOV MAPADR,RO :SET UP BIT MAP_ADRS
005704 TST R4 :LOOK_FOR NO_INTENSITY
001401 BEQ 18 ;BR_IF _NO INTENSITY
005304 DEC RY :OFFSET TC 0-17
000304 18: SWAB  RY s PREPARE FOR PIXEL LOC
006304 ASL R4 :MOVE 0 TOP 4 BITS
006304 ASL R : ,
00b30H ASL A9 ;
006304 ASL  RY
000241 cLC INOW ASSEMBLE THIS PINEL INTO'PINEL WORC
006037 00i272 ROR  PIXASM NOW MAKE ROOM IN PIXEL LCRD
006037 001272 ROR  PIXASM ;
006037 0Ci272 ROR  PIXRSM :
0027 001372 ROR  PIXASM ; \
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260437
05 ¢ a?
01004

013701

004737

005337

100215

005037

003137

005737
100404
012777
000414
0i2737
812777
012737
012737
004737
012506
013737
004737
004737
012512
013737
004737
004737
012516
B17737
Q17737

004737

0olave
801270

golave
0CSe34
001270

001272

000003"

001266
001266
005770

003662
177740
000030

803020
003234

001254
012000

000006
GCO01Y
000000
000600
00EZ46

001312
006700
006246

001314
006700
006246

175204
175474
0C6704
006246

001 3ee
001340

001246

00e 724
06726
80£704

0Ci2”0

COiz2ed

178322

001332
175320
001326
0012333

0C6724

COe724

006724
006725

0C1246

cs:

33:

3.

ALD RY, PIXASM
TST P%XCNT
BNE 2

MOY PIXASM,R1
ISR PC,DISPY
DEC  PIXCANT
SPL DISLOP
LR PIXASM
MOV #3,PIXCNT
INC MAPADR
MOV MAPAOR, RO
CHP #5770, RO

3%
JHP PATWRT

BIC #177740,.R0

CMP  #30,R0

JMP DISLOP

y

4§
RDD #20, MAPADR

LO2

21-SEP-76  15:32 PAGE 24

sADD THIS PIXEL TO QTHERS
;RhL Y4 PéXELS DONE FOR THI= WCRD”
:BR IF NOT

;LD PIXEL WORD INTO Rl

;LOAD BIT MAP
; COUNT PIXEL

;BR_IF 4 PIXELS NOT RSSEMBLED YET
;CLR PIXEL ASSEMBLY WORD -

'RESET PIXEL COUNT
! AGVANCE MAP ADRS
:LOAD INTO RO

;HAVE ALL 64 ROWS BEEN DONE”

;BR IF NOT

:NOW GO DISPLAY PRRAMETERS
:SAVE ROW POSITION BITS
'NOK LOOK FOR END OF ROMW

;BR IF NOT AT END

{ADVANCE MAP ADRS TO NEXT ROW
GO GET NEXT MATRIX DATUM

:CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN

PATWRT: TST

1%:

23:

MXSML :

DTYPE!
BMI

MOV €&, INCXY
MOV 14, QVTCSR

MOV #C, BASX

MOV #38M.,BASY
JSR PC,VTWRIT
MESS1

MOV THLO, DUMMY'L
JSR PC,AURIT

JSR PC.VTWKRIT
MESS2

MOV THHI,DUMMY!
JSR PC,AWRIT

JSR PC)VTWRIT
MESS3

MCV @NCZLO, DUMMY]
MOV INCZHI . DUMMYZ
JSR PC,OTTY

JSR PC.VTUWRIT

y
1OV. TOTS1Z, TEMPO
R2

MOV TABLEX,RI1
ADD oo (Rli+.R3

DEC TEMPO

BNE MXSML

MOV R3,DUMMY1
MOV R2,DUMMY2
JSR PC.OTTY

I T
MOV #12000,IVTVPOS
BR 23

:WHRT DISPLAY?
;BR IF VTO!

IVSYOL - ssgsguna POS,LINE 2G, LEFT MARGIN

:START 18T

:SET CHARACTER SIZE
:SET MODE
:SET TO LEFT HAND MARGIN

'AND Y LEVEL

:"CR,LOWER THRESHOLD"

; "CR. UFPER THRESHOLD™

:"Z COUNT =¥

s "MATRIX COUNT="

;NOW RDC UF ALL VALLES IN MATRIX

i
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1181 004070 00S737 001320 TST GAIN

i142 004074 001403 BEQ 1S

1153 004076 004737 006246) JSR PC,VTWRIT

1144 Q04102 012526 MESSS - *200M"

1145 OOMION 023737 001340 040000 1S: CMP TABLEX, sMATRIX+20000° ; ISOTOPE 8?7

1146 004112 001003 BNE 2% -0

1147 004114 Q04737 006246 JSR PC,VTKRIT ' YES

1148 004120 012532 MESSE : *B-GAMMA™

1143 Q04132 00S737 001342 28: ST FREERN : IN FREE RUN MODE?

1150 0J0412€ 001402 BEQ 33 :BR IF NOT

1151 004130 0C0137 002154 IMP ROUTF :YES, GO GET NEW DATA

1152 004134 2JI13777 O00I316 175034 38%: MOV COMSAY, aNCCSR ‘RESUME THE NC11

%%ga 004142 00C137 001732 IMP LISN :DONE WITH MESSAGES .

1155

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 BLG
1158 'ETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS NoT DEPRESSED -
1159 *ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
1160 :B8E ACCESSIBLE IN A UNIFORM MANNER

1161 :Q CNTRL °C° WILL GET USER BACK TO KEYBORRD MONITOR

1162 004146 004737 005536 tiov: ISR PC, ERASE :STQRT FRESH

1163 004152 005737 001254 ST DTYPE :WHAT DISPLAY?

iig; Q04156 001053 BNE JBOXI :BR IF V0l

1166 .DRAW A BOX UP ON VSVOl SCREEN FOR NCI11 OR AR1l JOYSTICK CALIBRARTION
1167 004160 005000 Isox:  CLR RO . ;SET UP BIT MAP ACRS - TOP LINE
1168 004162 012701 073567 MOV #73557,R1 :SET UP PIXEL DRTA IN Rl - INT 7
1169 004166 004737 0O0S63d4 JSR PC,DISPY GO LOAD BIT MAP

1170 004172 005200 18: INC RO :ROVANCE BIT MAP ADRS

1171 004174 022700 0OCONO CMP %40, R0 :TOP LINE DONE?

1172 004200 001403 8EQ 2% :BR IF 59

1173 004202 004737 005646 JSR PC.DCONT :LORD NE¥T PIXEL

1174 004206 000771 BR 1§ sNEXT MAP_LOAD

1175 004210 012700 007740 25: MOV #7740, RO :SET UP BIT MAP ADRS - BOT LINE
1176 004314 004737 005634 JSR PC,DISPY :GO LOAD BIT MAP

1177 004220 005200 3%: INC RC ADVANCE ADJS

1178 004222 022700 010000 CMP 10000, R0 :BOT LINE [IONE?

1179 004226 001403 BEQ 4§ *BR IF SO

1180° 004230 004737 005646 ISR PC.DCCNT :LOAD NEXT PIXEL WORD

1181 004234 000771 BR 39 :NEXT MAP_LOAD

1182 004236 012700 000040 4%: MOV 40, RO SET UP BIT MAP ADRS SIDE LINES
1183 004242 012701 000007 o3 MOV 87 .R1 :SET UP PIXEL O DATA IN Rl - INT 7
1184 004246 004737 005634 JSR PC.DISPY :30 LOAD BIT MAP .

1185 004252 012701 070000 MOV +70000, R1 :SET UP PIXEL 3 DATA IN Rl - INT 7
1186 004256 062700 000037 ADD %37 R0 *OFFSET TO RIGHT SIOE LINE

1187 004262 004737 005634 ISR PC,DISPY :GO LOAD BIT MAP

1188 004266 005200 INC RO GO TO NEXT ROW ON LEFT

1189 004270 022700 007740 CMP #7740, RO :TO BOTTOM YET?

1190 004274 001362 BNE 53 . :BR IF NOT

1191 004:°6- 013777 001282 174716 MOV VIVSAV,aVIVCSR :ENABLE BIT MAP

iigg 004304 000466 BR DISBG :CONTINUE TO ANALOG DATA

1194 DRAW BOX UP ON VTOl SCREEN - DIFF SIZE FOR ARl JOYSTICK CALIBRATICN
1195 004306 00S737 001246 Jeoxi: 15T JTYPE :AR11 ANALOG SOURCE®?

1196 004312 100432 BM1 IBOX2 :BR IF SO
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Pt Pt pt Pt ot Pt Pt P =2 Pn P—s
n
o

004462
004466
004470
004476
004504
0g4s12
004516
004520
004526
004530
004536
304540

INITIRLIZE THE COMMON TAGS
905000

005876
0023761

18:

005678 28:

003761

00S678 3%:

005676 48

000431

005000
005001
004737
005200
022700
001372
005300
004737

005676
003771 v

005676
093771

/
00530]
004737
005300
100374
605200
004737 00SB76
005301 ‘
100374

005676

43:

005737
100520
012777
012777
012777
105777
100025
032777
001771
022737
001004
CGS037

001346
000032
000010
000004
174460
040000
00coo?

001306

174500
174506 1%:
174500

c9:

174450
001306

Jeoxa:

DISBG:

oAMMA 11 EXERCISER MACYLl 27(732)

CLR
CLR
JSR
INC
CHP
BNE
JEC
JSR
INC
CHP
BNE
DEC
JSR
DEC
BPL
INC
JSR
DEC
8PL
BR

A Y

LLR
CLR
JSR
INC

NO2

21-SEP-76 15:32 PRGE 26

RO

Ri
PC.DISPY]
RO
#3761.R0
1%

RO
PC,DISPY!
Rl
#3761,R1
2%

R1
PC,DISPYL
RO

339

RG
PC.DISPY1
Rl

4%
DISBG

;AR11 BOX IS LARGER
‘RO

Rl
FC,DISPYI
RO
%3771,RC
1%

RO
PC DISPY!
33171 R1
23

R1
PC,DISPYI
RO

38

RO
PC,DISPY1
RI"

3%
840000, INCCER

2%

87, KBUFF
108
KBUFF

+X=0

:Y=0

!DISPLAY POINT

: ADVANCE X

:OUT TO RIGHT LIMIT?
'BR_IF NOT

+X=3760, Y=0

:DISPLAY POINT

: ADVANCE Y

!UP TO TOP YET?

:8R IF NOT

iX=3760, Y=3760
'DISPLAY POINT

: ADVANCE X

‘BR IF NOT TO TOP LEFT
1X=0, Y=3760

!DISPLAY POINT

: ADVANCE Y

:BR IF NOT TO BOT LEFT
:CONTINUE TO ANALOG DATA

;X0

1Y=0

:DISPLAY POINT

: ADVANCE X

:0UT TO RIGHT LIMIT?

:BR IF NOT .

:X=3770, Y=0

*DISPLAY POINT

: ADVANCE Y

:UP TO TOP LIMIT?

:BR IF NOT

X 3?70 Y=3770

:DISPLAY POINT

: ADVANCE X

BR IF NOT T0 TCP LEFT
=3770

DISPLQY POINT
' ADVANCE Y
‘B8R IF NOT TO BOT LEFT

; WHRT SQURCE?

:BR_IF AR1l

EXT JOYSTICK & ENR ACC
:CLR TIME OUT IF SET

: START CONVERTERS

s DONE ?

iBR IF S0

: CONVERSION FAIL TO FINISH"
:BR_IF NOT

: TURN ON/OFF BELL"

18R IF NOT

:CLR OUT BELL COOE

-aa &
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Pop-

(-DINOB-0 _3OMMA L] ENERCISER MACYIL 27.732) 21-SEP-T: 15:32 PAGE 2T
INITISLTSE T4E SOMMAN TRSS

J0454Y 205137 201354 SuM BELLEN YES, DO IT
204550 063~ SI1364 10%; 15T 8E_LEN :SOUND BELL CN MO C2:i/EQT
34884 001352 . eNE 15" :BR IF BELL NCT.CESIREC
304886 1273~ 0203CT OC1312 MY aaO“ TTYOJT :SET US BELL CODE
O04ZEy  00N7IT COEITY IS8 °L.T\P :50 2ING BELL
SCHETD SO0THE _ BR '3 :GO_TRY AGAIN_
ﬂcws,a Th; 174404 O0IS4E 3§: Moy INCARES, TEMPO  :STORE CONVER:ION VALUES

800 042730 120222 4OCidkg 6o 8100200 TEMPD  :MASK OFF BITS 7,15
34=9a 304730 QCT2:3 I5R pL Y uO AVG LAST 32. =Y IJvSTICk .AL.E3
S3451c D127 222512 imerts MOV 13, SNISFUN CLEAR JJ{STICk DEPRESE FLAG
334820 008~ 174383 TST ﬂnvgsn L Jk FOR BUTTON COWN
Aoys3y 100004 gPL 4§ :BR
PR4EZp 005737 0CL3se 737 C¥vPE ccn r no:; BUG SUT REFRESH
Co4632 001325 g4E S§ REFRESH VTl ONLY
So463s 0007 Sk 1§ w* NEED IN vSVOl
A04E3s 006337 00134s 48: HSL TEMP) aoﬂg
AJ4E4z DOST3T 00I3sd 157 DIYPE RLL DONE SCALING IF VSVCI
Joub4e  CCIYES 3€s 1 :BR If S0
04650 005137 CR124% FoM TEMPO : INVERT DATA FZR V™Il
4SS Pa2R37 233300 coizes 81¢ 8501, TEMP :RID aanano:
BR4gbs 113700 D3124e MOVE  “EMFA.RD .,E.
SS4EES 113701 DRIE+T M3V8  TEMPC+l.R! <oET
Aepr2 DOE30 L RE .arcx RE3 TRES X & Y T BE INFLGTED 3v i
04”8 DOE3IC RSL Ll ;
204€78  DOE3SC AS. &0 ;
54720 806301 &L RI :
ANyt 006301 ASe RI ;
eONTOS  HOE301 AsL Rl :
MGG 012777 NI0330  ITe3Ec g3 M3 827 SVTISR :SELECT WRITE THRU MODE
384719 DJ4737 DDEETE J€8 Fo.hispy? 30 DISPLAY THE 8Us - vTo!
00472 GO06ES , L 18 :02 RGA
CourEe  J04737 258726 £3: I £2,D13PY2 52 DISPLAY CRJSS #A19€ - 5.2
30472€ 200883 B8R 18 00 ANSTHER CONVERSION

- sTHIS S50E LOIKS AT THE ARI1 FOR AMALOG DATA

004732 £:333:: )
334730 012730 Qeaoon ooidsn IS MoV 820020 RRVHRN ;SE.ECT CHMAN C 8 UNIPCLAR
339738 034037 096034 138 BC. ARC oM ' 30 SYaRY R O - cHAN S
G474z 010337 00iz+e M3y R3 EHPO :SAVE Y
NO4746  |0SE37 09.38! INCE nn*unw+1 SSELECT 2HAN |
Coyrsz 004737 Q034 <R C. ARCONV 135 START A0 = CHAM |
Sow7€e 315337 001230 M3y na TEMP1 :SAVE X
Aoy7Be 108237 001351 INCB  ARCHAN+! ;SELECT CHAN 2
034786 004737 G0BC24 ISR P, ARCONY :30 STRRT A-D = CHAN 2
04772 (10337 D0Lgs2 MOV R3, TEMP2 nsno JOYSTICK BUTTIN INDIZATIR
ac4T76 00C337 001946 SWAB  TEMPO Y IN Hl BYTE
APEN02 113737 OCL250 Co124¢ MCVB Tsnpx TEMPO nno X IN LO BYTE
ABENIC 0Q4737 007218 ISR PC, XYAVE :GO AVG LAST 32. X-Y JO-STIck VALLES
A3EN1§ 108737 00:282 ST TEMP2 :L0k FOR BRAR COWN oER: SOND
A5E020 (00100 BNE 2§ :BR IF NOT DEPRESSEC
nCEs22 00737 02254 ST CTYPE :CON'T MOVE POINT SLT REFRESH
20802€ 001023 SHE 38 :REFRESH VTOl
808330 000737 BR 18 :NO NEED ON VSV0i
SFER32 0CE?37 ity ct: TST TYPE :ERCH DISPLAY SCRLES TIFFERENT_™
232238 CClsze BEa 4§ :SR IF v5vEl
TIS040 fIS1I7 n.eet M TEMFC :T4ERT FOR .73

- e e e e Ee—
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WMINES-11-0INCR-S SAMMA L1 ENEQIISER  MACYIL 271732) 21-SEP-TB 15:32 PRIE 22
INSCELS INITIAUTZE THE SOMMON TRGS
. - e . ’ T HPO.RQ ;GET X
+303 a3y MY SRlE B IEPONORL LTS
6‘13 ;avu - ?‘03' Ug - b A L RE :QCQLE X PY a
31 R e nga RO :
1317 2:20R0 ORI I :SCALE Y BY 8
3532 §§§§§: et i : RITE THRL
232 523 7 Svtdy 2 - v 29, av1 PSELECT W , Moz
TR ~ ~n . "0?". :ccc: : -’:3& Hul 'Eg a\icgﬁ .:ELE A ey
iy EE gigrar S3EETE B/ I f;.blspv. 138 DISPLAY THE BUS <UL
':;:5 ::-:: :"-.‘.E - g ay = ’ vem S 1s :u: :. ' :n c:‘:- :U‘Iq- ® e 'we
1382 ,;g;;§ SEnST oo " o PLIIRR 22 ZESPLAY CROSS A1SS




D03

MRINCES-11-DSNCB-C SAMMA 11 ENERSISER MRCYID 27.733) 21-SEP-76 15:32 PAGE 29
OONIB.Ril PROGRAM SUIRILTINES

1322 .SBTTL PROGRAM SUSRCUTINES

1383 JIRPRRNRRRRRRARRER SR RRRERE P AR 2R BN BR R AL AR ELRIERERIRERE RG2S 49240

1334 sROUTINE SELECTS vSv0l DISPLAY - SETS LP BUS ADRS ANC INTENSIT- _E.E_

1335 :AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SE™ 4W E/IT IF TE

1328 :VSVOl 1S NOT SEEN AT THE ASSIGNED BUS RDDRESS

33§9 LR ER AR R R R AR R BRI PRI R E R PR RRARRRRRH IR I LRI SRR S 25255204

1329 005112 Q13700 J0!ie6 SEeoTa: MoV VTYADR, RO :GET VSVOl BRASE ADRS

1330 0051ib 813751 001214 MOV sVTVIRG,RL 1GET PTR_ADRS

1335 BRI pesrh onoocs R {30 REG CORS |-

1333 05130 Jeornl OOleee e :;?VESR.RI 552h§;°§STREGS ALL SET us”

1335 09513 Q13700 00147 MV  VIMADR.RC :GET SASE ADRS OF BIT MAF

i e

1333 0£05is0 062700 000020 ADD  820,R0 :PCINT TO 2ND BIT MAF ATR3'S

339 005is4 (£10021 z3: Moy G, (Ri'+ :cONTINUE 73 BI™ MAP ALRS'S

1243 0058 062700 Coo002 ADD 82, R0 :8UMP_REG ACRS

34 Dpelee SoiawE oo SE RISRAL Ll

i343 00S175 012737 0QS254 Cooood M3V 85§, 98ERRVEC  (SET LP BUS TIMECLT RE”_RN ACSS IF NC /SvCI

i PE3 OB inddis B R 12 S17 map-TugREr o rere

e ¥ - t (( s - l’b tle . h "

1345 005306 013700 01263 3y TNTLUT, 99 :SET UP ADRS 8 CATA OF INTENSI™Y LILK-JP TABLE

13+7 288312 010677 17401 28: )Y AC, JVTUIAT :3ET UP TABLE X

138 00S21€ 062702 (0004CL ASC s481,80 :ADVANCE ACRS § INTENSITY .

1349 06222 032700 1002 813 #;0083 RC : 1306 L JAOED”

1333 20€3%6 QAIr7I gEs 3 ;3R IF NOT

1351 03530 00S037 00125 LR CTiPE. :o TYPE=C. SRS VSVDL_

1352 2ooe Jler3r DCZET co:se M3y $18. . INTES :12;ﬁ1§éséhfggsé’1§=ﬂ -

.=52 00 o= toERC ORRRY SAMS LSVDD TeE!

1354 §9§§§§ Q1g737 £CC004 S04 NE: F3% MERSVELJeERRVED T iRESTORE i TR R

sewww e —-low! -] - -

25t Q08254 Jzetde 53: P (SF'e, 3P 17V 8Talk 3INE NS RTI

1357 DCSS5e  SCTae! SEC PR SN EYIT SRS M L5.DL

28z JDEEE 3OCTVI BR 4§ ieo Exl

Z§gj R 2 LA 122 ¢ I 131222 a2 222 22222222 222222222 2)

3£l ;ROUTTNE SELECTS Vw721 ZI3FLAy = SE™S P S_§ AIR3 34 I%TENI™r (2.5 -
~—i2:2 ;THE CARRY BIT I SEY SNTEXTY 1p75<€ Vool I3 AT sEEn AT

S3E3 :ASSIGNED BUS ACCRESS

2z L1 HEERIRERRIFIRRNREIRERRANAIRINIPR IR R 000 YT YT I YT T TRY LYY

€S cocsez C1370C £01:7 S£_2TE: MOV VTROR,RO :9EY V2. BWSE RLRS

:3s& ZCSzeg 012731 00ied MY sVTCSA R1 ;gsr PR ngns o

€7 C25272 010021 18: MOV RO, (R1}e :SET UP VT8l RES RCRS F™s3

:3te 0°8374 £E27A0  0OGOJR AS s2, RO :3UMP REG ADRS

22 PR Ml o GEfPonR L

ow! w s o : i

1377 02530 012727 COS35C 002004 MOV 838, J8ERRVEC  ;SET UP FOR VTOL TIMEL.®

.Zr2 COE3IN 012777 O0OCOIN 173712 MoV 814, dvT:3k :SELECT SYORE MITE

.3r2 CCE322 012737 QOOCHC 901256 MOV 832, INTENS :MAX 32 INTENSITIES

B gay v W g LR St e

-2vs JJsS: sials < JERC ¢ SH1S WO TRE!

;i JEAY Clersr COOCCE 020004 28 o ;sﬁnus:oa.acscauté :RESTORE Jo0T9B%R 7o BT vl g

ichileiotc S stotet—a TS < (EIT

e _—— A
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MAINCES=11=DONIR-s  SRMMR 1) ENEROISER MACYLL 27.733) 21-Sgp-rs  18:32 PRGE 20

ooNJB. PRIl OPROGRRAM SLERILTINES
378 208380 22628 23: cMP (SP1+_(SP + +FIX STACK SINCE HO RETUSH
l§75 ;CS3SE Q’ngl SSC +CARRY SET SAYS NO VTQL DIZPLATY
i§§? 358389 353®% 28 160 EXI
1392 AR R AR RR R R R R I RS ARRRR R RRARE LR RURIEAP AR IR AR IR AR IS SRR R RR SIS E SRS 4
1333 +ROUTINE SELECTS AND SETS UP BUS HORS FOR ARL. JOYITIoK crulBrmTio%
1388 +THE CRRRY SET ON EXIT IF THE RRI1 IS NOT SEEN
- 388 ii9§§§§§§§§§§§§§§tiiiiiiiiiiifi*tiii!&i!fiiii}itf****i*offffooofb
133§ =25355 3137§C gollvy =eloTC: MY ARADR, RO :GET AR1l BRSE ADRS
139% A8636z Cigrfi o01ou2 MOV aRRCSﬂ§R1 :3ET PTR ADRS
388 D2 €1003=1 13 MOV RO. (Rl +SET UP REG RDRS PTRS
-383 205370 JS:ZDG g0aCco2 ROC 22, R0 :8BUMP REG RDRS
1350 038374 023701 OOI24€ ! sTEMPO,R! :ALL SET UP?
139 £JX8«<00 2381372 ShE i3 +8R IF NOT
4392 208402 0i2737 00S43+ 00020 MOV aaslgssnnvsc :SET UP TIMEOUT RETUEN ALRS IF ARI! NCT TeERE
<333 008410 00857 173828 <LR JARUSR +SEE IF THERE
3% 00841 Q12737 ITTTTT JUladt MOV s-1,JTYPE +JTYPE==-1 SAYS JSE AR!] FCOR JoT7STI K Cﬁg‘
+335 00SH22 500;41 e - : cARRY ZERQ SAYS AR IS THER;
.33% 005424 012737 CCCCOe& 02200+ 28: MOV $ERRVEC+Z, DeERRVES +RESTORE LCC 4 TO T TC &
.39° Q05432 92C207 7S ec <EXIT
-338 00S+34 000261 38 SEC (CRRERTY SET SAYS THRT ARIL I3 NOT ACRS ASSIGNED .
}ggg QO843p DCC7TE BR 2s :GC EXIT
a1 S HARIRFREPEPREERREREPRLRRRE PP RS RREFRBREEREREEERRERR R SRR BIRRERIRD
14)2 +ROUTINE STRRTS NCll KT SELECTED GRIN
1403 -iiiiiifiiili!ii!iiiiiiliililiiiii}iiil{liiil!!fi!*iiiii!!!l#ii!i
1408 OQSwel Cl2777 Q01001 1°3sas ALSTRT: MOV 81001 ,aINCCSR :SET UP b4#b4 MATRIX RANC RCC ENNBLE
1455 D3Bgae  AEI?T 001330 (73EE: BIS SAIN, INCCSR :SET UP GAIN
1408 QNC4Sy 283777 00200z 1T3Si4 BIS s8I 7!, INCCSR +SEY GO Bl
14;; CoS4e2 20C207 RTS PC :RETUSN
L J8. «
o9 S RERR R AR EREARERA PR SRR RN AR SRR R AR AR AR R RE AR RR AR RARREDREAREN S
140 +ROUTINE STOPS NC11 RND SRVES NCIl STRTUS
1411 « PR RRRERAER R RR IR NI R BRI R AR R IR AR RN AR R R R R AR R AR I R AR RN IR
JHoz JOSeed JIFT3Y 1TC2E ClI3lE NUSTR: MOV GNCCSR, COMSAY  ;SAVE THE INTERFACE ACTION
1.5 COS«472 282777 202003 1TasTs BIC 83 INCLSK +DISHBLE NPR°S
144 JC6S3C Zrelvh 173472 oLR aNLCSR :CEROQ ALL STATUS
;ﬁlg 02s8C0%  JCC2CT R7S PC ;RETURN
ol
1417 (I HEERPRRRRRERRAERARIRARERARRRRRRERFHEFRRRRRRRER DR RRRRRELRERRRED
410 +ROUTINE STOPS NC1l. SRVES STRTUS AND CLEARS MRTRIX CIORE RREN
=18 R ERESRRRRRARSRARRUERRBERRRRRERRRRRRRRERPRRRRARRRARAARERRRRRRR DR
1420 Q0SS 004737 (Q0S<4E4 NCSTPL: JSR PC ,NCSTP ;G0 STJOP NCI! AND SKRVE STRTUS
1121 Q0ES:2 012777 C00020 i(73-72 MOV 8502, INCSFUN +ZERD £ REG COUNT
14g2 2J0852C 012700 0z20CC MCY OHGTQIX.RO +GET SET TC ZERO CORE MRTRIX =REm
425 0085824 (00SC20 is: CLR {RO:+ 1<ERC LIC
1424 020SSzg 020027 080CC2 {MP RC, sMRTRIX+40C00 «ALL DONE”
isg5 008532 001374 ; BNE 18 :BR_IF MORE
%jgg QJ2Et34 30Ce0? RTS PC +RETURN
1428 CIRRERRPRARPREREARERRARRRRERER AR RRRRRARERRERRRRRRRRRRP RN
lez3 +ROUTINE WILL ERRSE DISPLAY (¥SVv(01l OR VTGl
1427 R N T O T T T T T TP PPN
.42 COSE3e 005?37 L1234 ERASE:  TST DTYPE :WHAT DISPLAY®
=3z 2CBS<z  LCCLL7 BPL cs :BR IF VSVOL
1w JOsB4w L2777 ChCTIlz TCe=? MOV #16,3VICSKR :ERRSE DISPLMY
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1-DINCEB-C  anMMA 11 ENERCISER MACYIl 27.732) 21-SEP-T6 15:32 PRGE 31
PROGRRM SUSROUTINES

005552 20503 QCiaMe CLR  TEMPQ :SET WP VIOL ERASE WAIT LCOFS
s5¢ Qigd. 280022 calzel MOV a3, TEMP), :00 LJOP 2 TIMES
B4 (05337 CJ124E 1§:  JES *e* PG i COUNT_AWAY
QC8570 0C137S BNE TILL 9
£r2 00533~ 0CI135D DEC 'swpl : 2ND LOOP_DONE”
235576 0137 BNE i3 :BR IF N
05800 300414 gR 43 AL DONE - RETURN
005602 O82riT 001000 173412 25:  Bls w1000, VIVCSR {ERRSE DISPLAY (CLR BIT MiP.
BO5p10 105777 173406 33: 15TB QvTVCER :LOOK FOR READY
305614 170375 @ 5 tWAIT FOR IT )
335616 Q93777 OC1060 1T33TE BIC  ¥1000.3VIVCSR  :TURN OFF ERASE DISPLAY
038624 Dierrr 002035 iM33e3 MOV #2035,aVTVCRG  ;CLR_CHAR BUFFER & CISRBLE CUFSOR
832 545207 43: RIS P( SENIT

SIARREERFRIL R AR R AN RSB R R R R AL XL R R R R R R R AR R AR ERER 2SRV F 42424242

:ROUTINE WILL LOARD BIT MAP (VSVOl)
:RO CONTAINS BIT MAP RDRS AND Rl THE BIT MAP 2ATA
liiiiib*iili!lfil*il!!!l!!il*l}illl*il*!!iil}liii!i*iifiiioftlf

SOSB34  Quar SO0400 173380 0 SPY: BIC $400, dVTVCSR ; STOP DISPLAY

(¢ .1
955642 015077 173356 MOV RO, IVTYMAP :LORD BIT MAP ACRS
00SS4E Q4277 D2C400 173346 DCINT: BIC 8400, JVTVCSR  :AGAIN IF ENTERING HERE
AJEESy 05777 1T33N2 $: 1ST8 JvTVLSR :READY?
See0 1073TE 8PL 1$ :MAIT THEN
€eg2 Q010177 173340 MOV Rl VTVPX :LOAD BIT MAP
SA8e6g ASETTY 0N0SIY  1733zm BIS 3400 dVTVCSR  :RESUME DISPLAY
365e™4 0D520 kTS :RETURN
SIRRRRERREFRERERAERERREREREEREEPRRER RS ERAREPERERRRLEARERREBEEBRAR2E
-ROUTINE WILL DISPLAY A POINT (VTOL)
‘+!iii!i‘!!iii!iii!!l!iiliii**ii§i!l!ii!ii!ii!i!!ii}i!i*iitiii#ii
TR L0877 173332 242pv1: TSTB  aQVTCSR oxsanv READY?
722 10937 8PL DISPY] :WAIT FOR IT
SOETON DN27D]  1rennn 81¢ 2174009, R0 :RID GARBAGE
REE7I0 OQ437RL1 174000 31¢ 8!7400C Rl :RID GARBRGE
08718 Q15077 17331E M3V R, avIXDAC :SET UP X DAC
raE720 012:77 17331 MOV R1.SVTYORC :SET UP Y DA?
724 00°EoT RTS PC’ EXIT
(R IZIIZITL2 2222222222222 2222222222 2222332222222 222222
<ROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON VSVO!
f0fiii*{iiiii**iiiiiiiiiillitili!ilif*ll!liiiii*i*tifi§§Q§f§§§9
SRE~z:  AJ5777  1722:E Atspya: TST 3VIVCRG :READY?
ACE?3Z  10C3TS 3PL DISPY2 :WRIT IF NOT
658738 108137 C0124e ;ona TEMPO ;X NEEDS TQ SE INVERTEC
Erq] 013777 OQIE4E 1~33EC MCV TEMPO, IVTVCHP  :LOAD X 8 ¥ CROSS MRIRS
g fE3777 CleCCD InEESD 5I¢ sxsnoc AVIVCRG 'ENRBLE THE CROSS HAIRS
55754 500207 RTS PC :RETURN

i6i}i{i!i*liiiil*i!illiiiliiliiiliiliii!ltliiiii*iiiii*li&iii*i
:RIUTINE WIIL FILL CORE WITH AN IMAGE THAT WRHEN
ozsan\so WILL CONTAIN ALL THE INTENSITY LEVELS
- :ROMS AT THE BOTIOM OF THE SCREEN WILL APPERR SRIHTEST -
:NOTE THAT THIS IS ONLY R DISPLAY TEST PATTERN FCR
:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER
##lQQQ!!!!QQQ*!*!*QQ!i*f’btiiiiiliiiii’i*!!ii**QQ’fQQQQQQQQQQQQ
PhemaEs MOV #100.RC : SSUNT B4 RS

- Rl L
{ .bo. we

€
[ )
o

[ 2]
(&
)

— . —— - . i ct—— —a——



MR INCES-1I=0NS-0  onrMMA 11 ENERJISER MACYIL £7.732) 21-SEP-TE  15:32 PRGE 32
JINJBLRLL FRIGRAM SUSRILTINES
5499 EESTEE 313705 gg;340 WJV TRBLEX,R1 :EET‘$EEECTEDgIEOT9PE _——
1 J087 -y 310948} v #1200, + LOUP MTS L &0
.43- ﬁﬁSr?S 815?85 555158 i aigﬂ Eg ;183 WILL BE;RESE&? HIGREST INTENSITY _E/EL10C-0)
1933 0CS°T6 018331 :8: MOV R3..R1)+ :L0PD CORE IMAGE
i+34 3085200 QOSSQB DEC Re +DCNE ROW?
1435 008002 3801378 SNE 13 +BR IF NOT .
436 006004 00S300 JEC RO +CONE RCUWS?
49 006206 02iHJS - 3EQ 28 s8R IF SO
1438 (26210 162763 (C220Ci1 SJB #l R3 +LOWER NEXT CELL VALLE
1489 AgEQ1§ fSfgrd2 AZA1Ad MOV s1d0.=2 RESET RJW LENGTH CSUNTER
1500 026020 CCCVEE B8R 13 +LCRC THIS ROW IMAGE
}§§é 0080z22 20C:zJ7 23 RTS PC +RETURM FOR DISPLRY
t:“
ISC3 I RERRRRRRRFERRERARREARIRREFLREAR RS EIREIREERFERRAER RS LSRR LS R 42
1S4 +ROUTINE WILL DO A CINVERSION AT CHAN 8 IN "ARCHAN®
=25 sEXIT WITH CONVERSICN VALUE IM R3
1808 o RRRBAERBRRRERRER RN R R EERREF SRR REERES REREFEEREPRERFEE RSP RPEE4S
:507 028234 0J5TT?  iT3ELM RRCONYV: 757 JARBUF sCLR_DONE FLAG \
528 0OsC30 013777 Q1380 173304 MoV RRCHAN, JARCSR ;LD CHAN & UNIPCLAR B8ITS
iS03 006036 053777 030001 17378 BIS 81, 96RESR +STRRT A/D
ISI0 006044 1057 173172 1§ -7STB SRACSR :LOCK FOR DONE
1811 0OC&0SC 100375 BrL 18 +WRIT FOR IT
1812 006052 017703 (7316t MCY JARBLF,R3 +GET VALUE
1813 Q060Se 162703 O0CsD0 1 OSOQ.RQ :OFFSET VALUE
1814 006062 032703 1774C3 81 #]177400,R2 :SEE_IF_QUT CF RANGE
1515 208066 100402 gMTY 23 +sBR IF TOO SMALL
sS16 006070 021003 BMNE 33 +BR IF 70 LARGE
517 C08072 2J0408 ER 43 +NORMAL EXIT
1S.8 DDeO”?y  D0S002 £3: R R3 LIMIT TC O
| 1819 (08076 (00C402 ER 4s soe EXIT
1820 LCs.20 212TC3 220377 23 MoV 8377 .R3 sLIMIT TS 377
;ggé pOgIC+ 030207 <3 RT PC JEXIT
.x-
| 18223 CIRRRRAERFEFEEBRBARBERSESRFFRRRERARE RS R AP RRRRERRZRREDVFLIR AR R R
1 .S24% +QCUTINE WILL CISPLRAY R CHRARACTER (VEVO!D
| 1828 AAEPERREEEERR R I AR R AR PR ER R AR AR RN RARR IR A IR AL 24022290
. iSe& J06.0¢ DQE777 173Llz CURAR:  TST SVTVCRG s RERDY?
S 1827 Joklle 12C37E BPL CCHAR +WRIT FOR IT
ise8 LCleily 110377 173074 MOVB R3.4dVTIVCRG sLORD CHRR
' }ggg C2e.20 20Cz07 RTS PC +EXIT
-
! 1831 P AR AR EAREEA R AR AR R IR IR AR A R AR AR AR AR AR R IR AR 2422442002
1832 sKEYBCRRD INTERRUPT SERVICE ROUTINE
v 1E33 e RBPRRFRRRRARRRREREFFERRARERERRRRBRRARACRRRERARRRSPESCR ARG R B 2D
1E34 0OB132 017737 172020 051208 FBINT: MOV 9STKB, KBUFF +READ KEY BORRD
I 1E3S DNOEL13T 042737 020200 001306 BIC 9200, KBUFF +RID PRRITY
b JE38 00B6i3t 022737 0OCCJ3 00133e CMP li.KéUFF :CNTR# et
. .537 2Ce.4+ 001002 BNE i +BR IF NOT
JC28 CCel4e CCC137 0017:2 JMP LISEN sABIRT UMRTEVER 8 _oCh FOR MNENT JOMMRNC
;§a§ 00e.S2 CCCo2e 15: RT1
1€} t e RRRRRREREPARERREPRREERRARERIRRREERAREARFRRTREPAECRRRIIREIRIRRR
1S42 :ﬁCUTINE TYPES *CR® AND °LF® JR CHRR IN TTYQUT
-S43 ct REPFRERRERPERNRRBEEFRERRARRRRRDRRERRRNAANRRRRRRDARRF2RVRRVAA RS
v iE<q 0TBIS4 SiEra7 200cis foia10 MYRCR: MOV 815, TTYoUT :SET P FCR » "CR°
- IS=<E JTzigz Loe727 CCelt+ JSR PC.TYPD
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aRMMA 11 ENERCISER

M

-y
1020

001328

001330

cCBHEC

HO3

MACYLl 27.732) 21-SEP-TB 15:32 PARGE 33
MOV %12, TTYJUT :SET UP FCR LF
TYR2:  TSTB agtes :HAIT FOR LAST CHARACTER
BPL TYPO
MOV TTYOUT,3$TPB :SEND IT OUT
RTS PC
: ili’iki!!il*ill!!!lli*}ll*l*illi!l*iilii*iliiii**H'Q{*ft*{****!f
+AET 15 A SUBRCUTINE TO GET AN X,Y COCRDINARTE FROM THE
: SODED LEVEL MATRIX,DISPLAY IT AND EXIT.
i . ii*i*!**ii*i*i***i*i*!!*i*!*l*****i****{!!!!!*iéi*+¥**-}!*ifﬁ-ﬂr
S8T:  MOVB (RS).R2 <MOVE R BYTE OF X AND
BIC 8177707 . R2 *MASK ALL BUT X
ASR R2 :ABS VALUE IS H4xX
AdD R2,R0 ‘A0 7O CORNER VALLE
MOVB (RS)+,RZ :MOV SAME BYTE AND BOKE FOINTER
15 #177770.R2 :MASK ALL BUT Y
ADD R2.Rl :YABS Y INC IS 3
asL Re :S0 DO Y=Y#3
A0 R2,R1 :ADD TO CORNER VALUE
TSR PC,DISPY1 :GO DISPLAY PCINT
RTS :RETURN TO MARIN
;if!iltllilli’ll*!ili!“lii*liii*l**i!il***‘lli*i**iii*i!!**t*i’fi*é
s ¥41S SUBROUTINE IS CALLED WITH THE_ADDRESS OF R
:MESSAGE TABLE FOLLOWINS THE CALL. THE MESSAGE
: TABLE CONTAINS A LIST OF FOINTERS TC PHRASES.
:EACH PHRASE 15 TERMINATED WITH A 200 BYTE. THE TRBLE
: IS TERMINATED WITH A 2.
T RRRERRRAERERAREEREFRREELERRRRRAR R AR RREERERERER AR LR RS 222
+TWRIT: MOV 3(5P},RS GET ADDRESS OF MESSAGE IN RS
ACC 2, (SP) :ADJUST RETURN
VIPL: 15> :RY; :LOCK FOR ZERO RS TERMINATOR
BEG VTWOON :3R IF MSG DONE
MOV (R5)+,R4 :ADDRESS OF PHRASE TO R4
VTIL:  MOVB (R4)4,R3 :THIS IS5 _LETTER 10 BE DISPLAYED
M1 VTPL :200_ IS THE TERMINATOR
=7 DTYBE s WHAT DISPLAY®
BNE pVTO1 :BR IF VI0! .
ISR PC.DCHAR :30 CISPLAY CHAR VsS40l
BR VT :GJ LOJK AT NEXT CHRR
OVTCl: CMP $15.R3 :CR”
8NE 13 :BR IF NOT
MOV 80, BASX :RESET MARGIN
B8R VTUL :G0 GET NEXT CHAR
18: CHP $12,R3 sLF?
BNE YTEXCD 'Sk IF NOT
SUB #63, BASY G0 TO NEXT LINE
BR VT :G0 GET NEXT ChAR
VTEXCP: MOVB R3.KBDBUF :THERE ARE A FEW -HARACTERS
MOV 834 TEMCHR

JSR PC.BRAN
VTEXCT'I
CHEY

; THRT REQUIRE CONVERSION
:BEFORE DISPLRY. o

:CHRRCTER IS .

—— —— v ——
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006362
006320
906272
£063r4
006377

006402
706410
006416
006422
006430
006434
208440
00B442
00644y
D0g4SO
0Ce4SY
0064SE
0064e2

CCeuEe
006470
005474

208530

gCecaz
20eE40

206422
006416
206413
036402
00G420

vy

gy

262737
062737
005237
62737
013703
Q42703
006303
006303
36203
004737
000703
003207
J00aG0

017637
362716
005237
105777
001406
123777
001365
017616
300241
000250
000207
800500

GRMMR 1] £
PRIGRAM SUBRJLUT

-y
g

o77

000004
cooae?
006469
000002
00&4ED
177700

0leb5e
005832

020203
c20002
006530
000024

001304
000020

0Ceess
CoeeeH

EXE
I

gre
cao

Jo646C
Q05480

Q06460

03853C

200214

CO6EE2
0JstEd

MACYIL 27.732) 21-SEP-T% 15:32 PRGE 34
CH7S =
oHT?2 e
CH? )
CHTY :?
BR VTNOSP :CHARACTER IS OK RS IS
VTEXCT: .BYTE 79.75.72.76.77.
- L[] EVEN
CH??:  A0D a4, TEMCHR :CONVERT OCTAL TO Y&
CH7&: ADD 87, TEMCHR : CONVERT TO 46
CH72:  INC TEMCHR : CONVERT 70 °7
CH7S:  ADD #2, TEMCHR : CONVERT T0 36
CH74: MOV TEMCHR,R3 :R3 NOW CONTARINS FRGPER YALJE
VTINOSP: BIC #177700,R3 :CLEAR GRARBAGE
ASL |3 sMULTIPLY & BIT OCTAL BY 4
ASL R3 7O FIND RELATIVE POSITICN IN “AB.E
ADD #TABLE-4,R3 : THIS IS ABSOLUTE POSITION
ISR Pcfrzxo;é :DRAW CHARACTER
BR VTW :AND CONSIDER NEXT
YTWDON: RTS PC
TEMCHR: O :SPECIAL CHARS ARE BUILT MERE
i ******i***********i*******i*****i!****i***!i****i"***i*i**!***i*
-tHIS ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE}
:AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+2. _
:IF A MATCH IS FOUND, CONTROL IS TRANSFERED TO ADDRESS
:CONTRINED IN CALL +2+2N WHERE N IS THE NUMBER OF
: THE ENTRY IN THE MATCH TRBLE THRT MATCHED.
: IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TQ TME LOCATION EOLLOWIN
:THE LAST TRANSFER AODRESS.
‘A 2ERO IS THE MATCH TABLE TERMINATOR.
:THE N AND C BITS ARE CLEARED ON EXIT
o AREERREAEREEERERERRERRERERERFEEERERERERRRRELRERREERLER LR REEER
BRAN: MOV 2(SP),MACHER :GET ADDRESS OF MATCH LIST
BRANL: ADD #2, (5P) :ACJUST RETURN POINTER
INC_MACHER sMOVE MATCH POINTER A
TSTB IMACHER ‘A ZERO INDICATES END OF LIST
BEQ NCMACH
CMPB KBOBUF , aMACHER
BNE BRANL :NC MATCH. TRY AGAIN
MOV 3(SP), (SP) :PUT TRANSFER ADDRESS ON STACK
NOMACH: CLC :CLEAR CARRY BIT
CLN :ANC N BIT
RTS PC :RETURN APPROPRIATELY
MACHER: 0 \

s s EREERIRAR IR R R R RN R AR AR RAR AR AR
:THIS SUBROUTINE IS USED_TO DISPLAY R MATRIX OF POINTS

:THE ROUTINE IS GENERRLIZED AND MUST HARVE VARIOUS

:CONSTANTS SETUP BY THE CALLING PROGRAMS.

;R3 POINTS TO THE MATRIX CODE WORDS _
S RRAREREREFERREARRRREREREERER AR REERERRFRRERRERR AR RRR LR AR

TIXDIS: MOV SHFTK,SHFTCT :SET SHIFT SJUNT FOR DECJCER
MOV ROWK . ROM :SETUP THE NUMBER JF RCWS

a

9

A ]
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CINCB.PLL PROGRRM SUSROUTINES
1656 Q08546 J13737 00oe”0 006672 MOV COLK,COL +RANC THE NUMBER OF COLUMNS
1657 QOESSH 812;05 MOV (R3)+,R2 :GET THE WORD TO BE CECCDED
1659 00SSSe 013700 001326 MO/ BASX,RD ;RO WILL CONTAIN THE X COGRC.
1663 006562 013701 001330 MOV BASY,RI +R1 NOW CONTRINS THE Y COGRIOINATE
166C 005566 006002 TIXL:  ROR R2 :CHECK CODE WORD FOR 8IT .
1skl (06570 193002 8CC TIXBND - +IF CARRY BIT CLEAR NZ PFCINT TC LIzE_ayY
1562 006572 004737 00SETH . JSR PC.DISPY} :GO DISPLAY POINT
1663 006576 005337 00&&62 TIXBNO: DEC SHFTCT . ;COUNT INFO BITS IN WORD _
1864 006602 0010Cl BENE TIXWOK :CODE WORD OK IF NON ZzrQ RESL.T
1865 Q206604 011302 MOV (R3),Re :GET NEW CODE WORD
1665 006606 063700 001332 TI¥W3K: ADD INCX?,RO s REFERENCE NEXT POINT
1667 006612 205337 006666 DEC ROW +DONT GO PRST END CF ROWN
itb8 006ble 001363 ) BNE TIXL +NON ZERO OK
-£63 C06b20 013737 005664 CCeEeS MOV ROWK,RQUW +RESET
1670 006626 063701 001332 . ADD INCXY.R1 MOV Y UP A ROW
ie71 00eb32 00S337 00BE72 DEC COL +WHEN COL=0 WE ARE DONE
672 006636 001403 BEQ TIXDCN -
1673 006840 013700 001326 MOV BRSX,RQ +RESET X TO LEFT HAND ECGE
1674 00sb44 000750 ’ BR TIXL
187S 00eb4s 0863700 031332 TIXDON: ARDD INCXY,RO +MRKE A SPACE BETWEEN LETTERS
1876 006652 0Ii0037 9021326 MOV RO, BASX ;AND RESET BRSY TO NEW vALUE
1€77 Q006656 000207 RTS PC .
1678 006650 0020:7 SHFTK: 18S.
1£79 JOee6e 020500 SHFTCT: O
1680 D0SE64 00000S ROWK: S
168! 3J0e665 (Q0OCIC ROW: G
leB82 (05670 Q0C0OCCC OLK: B
iggg CaseT2 000C0C COL: 0
1685 <o RERREEERREREEERRRERFERRREE SRS RERAEEREERRRERRELEREREE R R TR EAS
1686 :¥41S ROUTINE CALLS "RSCIZF WHICH CONVERTS A SINGLE OR DOUBLE
187 +PRECISION OCTAL MUMBER 70 RSCII DECIMAL AND THEN WRITES IT TO SCREEN
1688 B bbbtttk s S s e e e e T e T e e a2 it
1689 00B&74 007105 8 ANK:  ADUMMY '
1530 006876 000QQC g
1691 006700 Q0S037 006725 AWRIT: CLR DUMMYe
1692 (006704 004737 006722 QTTY:  JSR PC,RSCZSP
1693 006710 006724 DUMMY1L
1664 006712 00710S RDUMMY
169 006734 Q04737 00&246 JSR PC,VTURIT
163 006720 006674 BLANK
%ggg 00E722 Q300207 1S PC
1£99 ot ERREFREEERRERRREREEREREEREERARERERRREERBEREERRRRLERECRREESRRERER
1700 , : }HIS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE
1701 + T3 AN ASCII DECIMAL NUMBER.
1702 +THE CALL IS JSR PC,RSCIZ :
i;ga ;géEE+EHE ADDRESS OF THE LOW ORDER OCTAL WORD IN
i;gg ;?HDCEEE+300RESS OF THE PLRCE THE ASCII DECIMAL 1S TC BE STORED
1757 :THE HIGH ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING
1708 :THE LOW ORDER WORD.
708 . : THE SUBROUTINE SHOULD BE CALLED BY

710 1 JSR_PC,ASCZSP
7is :TO SJPPRESS LERDING ZERUES AND TO LEFT JUSTIFY THE




— - e —— -

r

' KO3

MRINCEC-11-02NSB=C  aAMMA 11 EXERCISER MRCYLLl 27.732) 21-SEP-7S 15:32 PAGE 36

NCB.PLY

T2

1713

1718

i7i5 opezey
1716 006726
1717 006730
1718 006732
1719 Q08736
177) 006742
1731 9067
1722 006750
1723 006752
1724 006780
175 006764
1736 096770
027 00677H
1728 008776
ir89 00roge
1730 007004
1731 007010
1732 007012
1733 0C701N
1734 007016
1027 007Cee
1736

1737 00704
1738 207230
1733 27032
1790 007036
1741 037042
1742 307044
1794 7350
1748 87052
17586 0C70S6
1747 007062
1748 207064
1749 (007066
1780 007070
1751 00727
1752 GQ7138
1753

1784

17€€

17S¢

17€7

1758

1759

1788

178!

1782

17€3

1765

;753

.

PROGRAM SUSRIUTINES

:ANSWER. UNLESS THIS LAST CALL IS MACE THE OUTPUT

;WILL ALWAYS BE 11 BYTES.
o RRARRERRRFRRRASRELRREERRELEFRREARHARRRRIEERARRERRIRES SRS 2229954

000090 , OlmMmy:: O
000090 DUMMY2: O- \
600000 ZESUP: O : JERG SUPPRESS FLAG
005237 006730 ASC2SP: INC ZESUP :SET FLAG
017601 000000 ASCIZ: MOV J(SP),R! 'GET LOW ORDER ADDRESS
ge2"16 000002 ROD #2, (SP) :ADJUST POINTER
012103 MoV (R1)+,R3 :GET LOW ORDER
011102 MOV (R1),R2 :GET HIGH ORDER
212737 00C012 007079 MOV #10. DIVCNT :10 POSSIBLE DIGITS
012705 007072 MOV #RSCRES, RS :ADDRESS OF DIGITS
.1127eS 000200 MOVB 200, (RS)+ :CHGEN TERMINATOR
012704 BGa012 ASCLP: MOV #10. R4 :DIVISOR
010546 MOV RS, -(SP) +SAVE RS DURING DIVISION
004737 007120 JSR PC.DIVIDE -DIVIDE BY 10
012605 MOV (SE)+ RS :RESTORE RS
062702 500080 . ADD #60,R2 :MRKE 1T ASCII
110225 MOVB R2, (RS)+ sPUT IT IN THE ASCII STRING
010103 MOV R1.A3
010002 MOV RO,R2 :PUT ANSWER IN DIVIDENC SLIT
005337 07070 DEC DIVCNT
0013€2 - BNE ASCLP

. :NOW TRANSFER THE RSCII TO PROPER PLACE IN CORRECT ORDER
0OS737 006720 TST ZESUP - SUPPRESS ZEROES?
001410 ) BEQ MOVALL :NO MOVE ALL
005037 GCeT30 CLR ZESUP :INIT THE SWITCH
124527 000080 SkZE:  CMPB_-(RS),#E0 :_ 20K FOR ZEROES
061775 BEQ SKZE :AND PRSS BY THEM
105725 TSTB (RS)+ : BACK-UP
100001 BPL MOVALL AT LEAST ONE ZERO
005295 INC RS :POINT TO FIRST NUMBER
017600 00000 MGVALL: MOV a(SP),RO . - ADDRESS OF RESULTS
062716 /000032 ACD #2, (SP) :ADJUST RETURN
114520 MOVAL: MOVB -fRG),(RQ)+
100376 BPL MOVAL .200 8YTE IS TERMINATOR
000207 RTS PC
000000 DIVCNT: O
90710 ASCRES: .=.+11.
n07120 ADUMMY: .=.+11.

EVEN

o RRERFURRERRRRREREREXERERRERRRERFREERAREEZERERRRENERERREERERTEER
: YHIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER
;FOUND IN R2 (HI) AND R3 (LO) By THE POSITIVE NUMBER IN
:R4. THE ANSWER IS PLACED IN RO (HI) AND Rl (LO). '
: THE RQUTINE LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS
;S0 T FIRST BIT IS IN BIT |4 OF R4. THE SHIFT COUNT IS THEN
;ADDED TO (6. AND THE DIVISION 1S STARTED BY COMPARING THE
:DIVISOR (SHIFTED) TO THE HI ORDER OF THE DIVIDEND.
: IF_COMPARISON SHOWS DIVISOR SMALLER, R SUBTRACTION IS DONE

‘ :BETWEEN DIVSOR AND HI ORDER DIVIDEND AND THE ANSWER IS INCREMENTED.
:REGUARDLESS OF COMPARISON RESULT, BOTH THE RNSWER SND
: THE DIVIDEND ARE MULTIPLIED BY &. .
: THIS SEQUENCE IS PERFCRMED THE NUMBER OF TIMES INDICRTED BY

ai'd
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007164
788 007166
789 00717G
1790 007172
1791 Q97174
1732 007176
1783 007202
1794 007204
1795 597806

.—.G.-.’o.—..a’-..— ot 0Pt pst Pt pot et Pt Pput Pt p—o Pt pan P
o
o

1800 007210
1801 (CG7212
1802 007216
1803 (007222
1804 007224
1805 007230
1806 007232
1807 007236
1808 (007242
1809 (007246
1810 007252

1811 007254
1812 007260
1813 007264
1814 007266
181S 007270
1816 007274
1817 00727¢
1818

1819 007300
182C 007302
1821 007304
1822 007306
te23 0207318

010046
013700
013702
010022
020¢2f
103402
012702
010237
012702
a04737
110046
012702
004737
000200
152600
010037
012600
000207

005900
005005
152205
060500
00s20¢e

007266
000020

007206

00le4E
007436

007426
007336
007426
007336
007320
007337
007300

00less

L03

oRMMA 11 EXERCISER MACYIl 27.732) 21-SEP-T6 15:32 PRGE 37
PROGRAM SUSROUTINES

: SHIFTCOUNT,
:R2R3 - R4=RORI
S RREREREEREEEEREERRLEREREER LR RN LR EARFECEEREERERERF LRI R AR5 2

O1vIDE: CLR RS : INIT SHIFT COUNT
CLR RG
CLR R! s 2ERG THE ANSWER
DIVIUS: INC RS :THIS IS THE SHIFT CCUNT
AsL R4 :DIVSCR X 2
BPL DIVJUS GO UNTIL BIT 15 SETS
ROR R4 ) MOV IT BACK ONE
MOY RS,RMJUST :SAVE SIFT COUNT FOR REMAN. JLST
ADD #16.,RS :SIMULATE 16 BIT SHIFT
DIVLOO: ggt 5& :ANSWER X 2
CMP R2,RY4 : COMPARE DIVISOR AND DIVIDEND
ggé ggégg _ :IF DIVSOR LARGER NO SUBTRCTION
INC Rl :NCTE SUBTRACTION IN ANSWER
NOSUB: ASL R3 :MAKE DIVIDEND LARGER
ROL R2 :BY 2
DEC RS :D0 ALL THIS SHIFCNT TIMES
EEE DIVLOD
RLJL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINCER
DEC RMJUST .
ENE RLJL
RTS PC
RMJUST: O

I RRERREREERREERERERFEERF AR RS R RRFRERERREERREF R RERRREEAEERREEERR

: THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES
T REEREERENEERARRRHERRRRRRERHBERRIRERER AL RRRE AR AR RERRERRRRE P2

XYRVE: MOV RO, -(SP) ; SAVE RO

MOV TEMPO, RO GET X 8 Y

MOV XYBUF®, R2 :GET CURRENT BUFFER POINTER

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

CHP Re . $XYBUFE :END OF BUFFER?

BLO 13 :NC

MOV #XYBUF ,R2 :YES, G0 BACK TC BEGINING OF BUFFER
18: MOV,  R2,XYBUFS :SAVE NEW BUFFER FOINTER

MOV #XYBUF ,R2 :CALC AVE X

JSR PC, 108

MOVB  RO,-(SP) :SAVE IT .

MOV #XYBUF +1,R2 :CALC AVE Y :

JSR PC, 108 G0 DO IT _

SWAB RO GET X-Y IN RO

BISB  (SP)+,R0 +GET SAVED X

MOV . RO, TEMPC :PUT IN TEMPO

MOV (SP)+.RC :RESTORE RO

RTS pC :EXIT WITH AVE X-Y IN TEMPO
13%:  CLR RO + ZERO SUM 2
118:  CLR RS :00 A MOVB TO A EG (UNSIGNED)

BISB  (R2)+,RS

ADD RS, RO DD IT IN

INC R2 :SKIP CTHER VALUE
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DZNCB.PL1
1824 007312

1828 00724
1829 007326
1830 00”330
1831 007334

1833 06733
1834 007336
1835 007340
1836 00732
1837 007344
1838 007346
1833 007350
1840 007352
1841 007354
1842 007356
1843 007360
1844 007362
1845 007364
1946 007366
1847 (007370
1848 007372
1843 007374
1850 007376
1851 (087400
1852 007402
1853 007404
1854 QU708
1855 007410
1856 007412
1857 QG7414
1858 007416
1859 007420
1860 007422
1861 007424
1862 (007426
1863 007430
1864 (07432
1855 007434

1887 007436

PROGRAM SUSROUTINES

00c207

000090
300000
00C000
000000
000000
0000C0
0000G0
000000
000000
000000
00C000
000003
000000
000300
000000
000000
0000Q0
000000
000000
00cos00
000000
000000
000090
000000
000000
000000
000000
000000
000003
000000
0000090
300000
007436
007336

177400

CMP R2, $XYBUFE :END OF BUFFER?
BLO 113 :NO
ASL h) :DIVIDE Bv 32.
ASL RO
ASL RO
SWRB RO
8I¢ 8177460, R0 +CLR' HI BYTE
RTS PC
XYBUF:
0
0
q
0
) .
0 ;
0 4
]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
g
g
G
0
0
0
0 *
0
0
XYBUFE=.

XYBUFF: XYBUF

;-************!***********!**!**!*l!***************i****t*i****i*
"SBTTL TTY INPUT ROUTINE

;é*************i***i**iii*}*********************************i****
.ENABL LSB

;-*!!*&l*!*!****!**i*!i********ii**************!***4&************
: SOF TWARE SWITCH REGISTER CHANGE ROUTINE. '

- ;#ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILt

;#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH RESISTER TRAP CALL
; *WHEN OPERARTING IN TTY FLAG MCDE. ' :




1880

1810

St s Bt st e e P bt Pt s
OO OO0 DO DD
A 0t bt e e s s pms p—s ps
OO~ LW

[Ny ST Sy WY Sy
VoIV IVe RV o IV JV o IV o)
LN
NN Lo —

1928

P

007440
08?4%
00745

007454
0074Sk
007462
007466
00r472
BO7474
307502

007594
007S10
007514
007520
007522
007526
007530
007532
007536

007540
007544

007550

7 007554

007556
007562
007566

007570
007574
007576
007602
007604
007ele
007616
007622
007630
007632
007640
007642
007646
007652
CJ7654
007660
007662
007666
007672
007674
C07676
007700
07702

L
.

TTY INPUT ROUTINE

9227237
001074
105777
100071
117746
g42716
022726
001062
183787
001456

104400
104400
013746
104401
104400
005046
005046
105777
100375

117746
04271€

021627
00100%
104400
062706
000757

021627
001022
005766
001403
016677
062706
104400
128727
001003
012777
0oceo
0047
021627

MRINDEC-11-DINCB-C GRMMA 11 EXERCISER "MACY1l 27(732)
DINCB.FLL

000176 001)40 $CKSWR: CMP

171470
171464
177600
00oc0o?

001134

171406

171402
177600

£000es

010305
000008

000015
000004
000002
000036
001161
001135
000100

0l0Sie
000080

000067

000060
000002

000032

00000!

171326

" 000031
171304

EGTSUR:

e
£
el o

——
aun
(Y 1" ]

178:

Sta

8PL
MOVB
BIC
CMP
BNE
CMPB
BEQ

TYPE
TYPE
MOV
TYPQC
TYPE
CLR
CLR
TST8
BPL

MoV
BIC

NO3

21-SeP-?6 15:32 PRGE 39

¥SWREG, SKR
158

JETKS

15%

JETKB, ~(SP)

84C177, (SP)
u7$(595+

15
$AUTOB, 81
15%

JSCNTLG
$MSUR
SWREG, - (SP)

SMNEW
-(SP)
=(5P)
JSTKS
7%

2STKB, - (SP)
#1C177, iSP)

(SP), #2S
108

SCNTLU
46 SP
19%

(SP), 815
16§

118
2(5P),dSUR
b, SP

8
SARLF
$INTAG, 81

15§
#100,d8TKS

PC,STYPEC
(SP3, 860
18%
(5P) ., 867
188

860, (SP)+
2(5P)

178

(SP)

(SP)

(SP;
2{SP)

:+ 1S THE SOFT-SWR SE_ECTED®

: ;BRANCH IF NO

: :CHAR THERE”

:+IF NO, DON'T WAIT ARCUND

: 'SAVE THE CHAR

s 1STRIP-OFF THE ASCII

++IS IT A CONTROL G?

; +NO, RETURN TO USER

: 1ARE WE RUNNING IN AUTO-MCDE?
; sBRANCH IF YES

:;ECHO THE CONTROL-G (1G)

;3 TYPE CURRENT CONTENTS

s :SAVE SWREG FOR TYPEQUT

; ;GO TYPE--QCTRL ASCII(ALL DIGITS)
: s PROMPT FOR NEW SWR

: ;CLEAR CCUNTER

;s THE NEW SWR

: :CHAR THERE? -

s IF NOT TRY AGARIN

;s sPICK UP CHAR
+sMAKE IT 7-BIT ASCII

::IS 1T A CONTROL-U?
; ;BRANCH IF NOT

+::YES, ECHO CONTROL-U (tU)
:: IGNORE PREVIOLS INPUT
iLET'S TRY IT AGAIN

;:IS IT A <CR>? .
; 1 BRANCH IF NO

;3 YES, IS IT THE FIRST CHAR?

: 1BRANCH IF YES

s sSAVE MNEW SR

;s CLERR UP STACK

s sECHO <CR> AND" (LF»
:;RE-ENABLE TTY KBD INTERRUPTS?
; :BRANCH IF NOT

s sRE-ENABLE TTY KBD INTERRUPTS

s

; s BRANCH IF YES

s:CHRAR » 7?

s BRANCH IF YES

s :STRIP-OFF RSCII

;3 IS THIS THE FIRST CHAR
s :BRANCH IF YES

+3NO, SHIFT PRESENT

:s  CHAR OVER TQO MRKE
i ROOM FOR NEW OME.

: :KEEP COUNT OF CHRR

"

o
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BOY
b

MOINGES-I1-TINCE=0  aRMMA §§5QCISER MACYLL 27732y 21-SEP-TB  15:32 PhiE 40
[

I!
&
(] (] L4 4 > =m
coNBLFLL vVOINELT RNTS
-~
‘

133 CST::S JSé§l§ 177778 BI(S =215P), (SP: «:SET IN NEW CHAR

337 28Tl SoCheT o R P2 | c:GET THE MEXT ONE

1538 220TiN oMol LIS 183: TYPE SJUES 1 TYPE ?<CRM-LF)

1333 20~mes it BR 208 1 1SIMULATE CONTROL-U

T .DSRBL LS8

o340

L1 . p
<3 RN RRRRRRARRRIRRRRR IR R LR R A RCELR VNI ARSI BB PR L L IR SRR HR 254044
19-; :i:HES RCCTINE WILe INPUT W SIhalE CHARMCTER FROM THE TTr

L) c¥Cmboe

135 L RDoMR c:INPUT R SINGLE CHARRCTER FRCM Tuwg °Tv
387 i RETURN “ERE ¢ oHARRACTER IS ON THE STACK

.§H§ ‘R tsWITH PRRITY BIT STRIPFED CFF

23:; :

=Sl 20TT22 Jllsdg SROCHR: MOV 5P, ,-.59° ;. PUSH DOUN THE PC

358 22772« Oleeek CCo0o+ J0C3CE MOV 4&SP5.E.SF1 1:SAHVE THE P3 -

353 7T 10877 Tleds .3 18§78 A8TKS 3 WRIT FOR

354 007 100378 _ BPL 18 ::RA CHARACTER .
2955 387780 117766 1:1@05 o000o4 MOVE USTKE‘j.SPi_ s:RERD THE TTY

2SS 207746 DN2TEE 17600 022204 BIC 8to 1V HISFL ;. GET RID OF JUNK IF mNY

1350 D078y Q26827 00000 220C2 CMP R\SP).IEQ +:15 IT A CONTRCL-S?

JE 0CrTe2 Dﬁlglg SNE e} | ¢ :BRANCH IF NJ

2353 2CTTRY  10S7T7 1T1lsH 28 T€78 38TeS ¢+ WRAIT FOR R CHARNCTER

<350 CO7eed 102373 3PL cs _ +:LOCP UNTIL 7S THERE

1l 2277, 1177496 1T1.S0 Mo B SSTKB‘-\:°) e 3 CHﬂRﬂCTEE -

1382 207776 QM271E 177620 81¢ 8177, (SP" iMAKE IT 7-BIV RECII

1383 212002 Q22627 CCoC2! MF SP.+, 821 +:1€ IT R CONTROL-Q"

i34 212006 201366 ShE 23 +: I8 NST CISCARD 17

<385 Q010010 DOC7S90 . B8R 1S 13 YES, RESUME

See Q10012 026627 Q20COs CJD014C 3. . 4.5F, 8142 1315 tr UPPER cAsE”

1967 0.0020 (002487 BLY 43 ::BRANCH IF YES

19e8 Z2.00z2 026627 CCC2C4 200178 P 4:5f),8178 IS ITR ?PECIQL chHAR"

1363 2.2C30 002023 BT 48 +:BRANCH IF YES

370 DiC022 JMeTeE 202080 LCCJCH BIC #40,4.8P; tcMAKE IT UPPER CASE

iS7. Cill«2 022202 ys: k71 s:G3v 3RCK T USER

197z R RRERRREERR R RS RN RN RIRRERI RN R IR RN RRRA R RERE AR RFCAVEI £ 22320
2372 g ;*TSIS GOJTINE WILL INPUT R STRING FROM THE TTY

ST choRLL:

137S 4 ROLIN : s INPUT R STRING FRCM “WE “TY

378 o RETLRN WEZRE + +RCCPESS OF FIRST _WRRNCTER] Jdlul 3§ oy THE STk
;gzg < ® s s TERMINATOR WILL 2&E A BYTE JF RLL 2°S
.1'- *

=03 Di00wg C103ug SROUIN: MOV R3,-(SP} + 1 SAVE 9;

1920 512344 ACECuE CLR -(5p) :1CLEAR THE RUBOLT AEY

-2l ClCC46 012703 3215276 18: MOV sSTTYIN,R3 ::GET RCDRESS

+382 312052 Q022703 CILa3ls zs: CMP sSTTYIN+T R : sBUFFER FULL”

.23 QJi00se 10145k BLOS <$ - IF YE ) .

S8 (010080 10440 ROCHR 1230 RERD ONE CHRRRCTER FROM Tug ™0y
1385 (Bi306c 1.2B:3 MOVB (SPi+, R3 1:GET CHRRRCTER

=Gg D.006M 122713 000177 j§at H ¢MPB 81?77, .R3} IS 1T R RUBCUT

.S€7 212C70 QCid22 BNE Ss 1:BR IF NO -

L3208 0.7z 22576? TS7 (5P} 1:1S THIS THE FIRST RLBCLT®

2283 CI2074 OCID BNE &3 :BR IF NO

2220 T.o2l8  L.2737 JD2u34 1.7+ M3 s’ 3% 1:TYEE R Dreon SLRSh

=9l Tiolle 1l«elC Cll2v+ Vet .33




Co4

MRINDEC-LI-DINCS-S  SAMMAR 11 ENERCISER ACVIL 27,733 21-3EP-TE 15:32 PRIE 4l
e N3 **y INECT QIUTINE
1932 Q151:0 3J1aTie 1°TTeT MOV g-1,5P" ::SET THE RUSOUT KEY
133 SisHe BAR o B W STk ey
- [ wewe: & ! b 1 I8 1 M
133 gizli8 Rl 8L3 3 :;gn iF YES
133€ 0iS138 11133° D124 Mv8  .R3:,9% ::SETUP TO TYPEOUT THE CELETED -wz%.
199% L1135 184900 G133t TYPE 33 :1G0 TYPE
1339 5iBi 58cTee 3R 23 1160 _READ ANGTHER CHAR.
1383 Jif13e 035716 z3: 151 .SP ::RUBCUT KEY GET?
£333 3I31%C Doidce BEQ : :1BR_IF NG
ITF] SI0INE 112T3T oooI3v 2uLate M0V 8°\,3% ;1 TYPE A BACK SLASH
3382 Jifis0 10weBn AI3Etd TYPE .38
$3°3 AiCiS4 Q05016 ) . ‘LR ISP ::CLEAR THE RUBOUT KEY
3234 DifiSe ig2r:i3 0000sS 3 IMF8  #25,.R3) ;115 CHARACTER A CTRL U”
2208 0idise 031043 _ SNE g§ 11BR IF NQ
S0 Di0184 104800 010328 *YPE $CNTLY : *TYPE A CONTROL "U"
305F Q10172 900736 3] i3 ::G0 START OVER
2308 DIBI7E i2erid o00Da: 33: MO8 @22, (R3 : 115 CHARACTER A "tR"?
3039 318176 00icil 3NE 38 : :BRANCH IF NO
30:0 Q013200 108213 CLRB  .R3: : :CLEAR THE CHARACTER
Zcil Ji02%2 1508480 001:8l YvPE L SCALF t:TYPE A “CR™ § "LF"
2C13 Di0206 1O44CO S1f2%8 TYPE $TTVIN ::TYPE THE INPUT STRING
2C13 01f21e 000717 gR 23 ::G0 PICKUP ANOTHER CHACTER
22:3 018314 109480 C£2118C “3: “iPE  SALES (iTYPEA *7°
30l JitZgn DOOTID BR i3 ::CLEAR THE BUFFER AND _OCF
2016 010239 [1133F gigzne 38: M3B  .R3..33 ::ECHO THE CHRRACTER
30:° Ji%%%e 1B €159 s TEE 5
zo18 019932 122rP3 CODS:s SMPS 8IS, (R)e :1CHECK FOR RETURN
Z219 C13293% 001308 BNE 23 ::LOOP IF NOT RETLRN
2055 817340 105263 iTvTT clR3  -1.R3 :1cLEAR RETLUAN (THE 15"
S22. 010244 1098C0 Dpiie TVPE  §.F ::TYPE A LINE FEED A
z30z [13983 205726 5T IPe : 1 SLEAN RUBOUT KEY FRCM THE 37alk
2223 010282 012603 MGV :5P1+,K3 : tRESTORE R3
] 5i0264 01169 MV ‘SP}, <. 5P) : tRCJUST THE STACK AND PUT ADDRESS oF ~-€
2226 C1025e 0lkBes 00004 200222 3y 4 sp} 3758 ;s FIRST ASCII cHARACTER oN I~
2026 J10084 012766 01027 CLCI04 oy o37TrIN§ S,
2237 010972 0063082 RTI : 1RETJRN
2035 Q1857 elala 3s: .BYTE . : 1STORAGE FOR RSCII CHAR. ™5 TYPE
5629 0iQsrs alals _BYTE : : TERMINATOR
3230 0:0276 000007 TTYIN: .BLKB_ 7 : :RESERVE 7 BYTES FOR "7y 807
818308 136 00BS25 030012 SCNTLJ: .ASCIZ /tuU \1%>\12  ::CINTROL "u®
£1331Z 04383 Q0S3IS 095 3CNTLG: .RSCIZ /G- «18>¢id  ::CONTROL "3~
oSl Ty 015 0E!4:2 0E1727 §MSWR: .RSCIZ <15°¢12).6R = -
Ait35+ 0394d 00340 .
018330 (020040 CW28:f 020127 SMNEW: .ASCIZ + MNEW = ¢
21633 9280 vials

£103u2 .EVEN
1 SRR FRRERRAE R R R R R PR R R RO RN R RE RN R R R R RN R RRRRNERRRRRARRNRRRREY
"4BTTL  TYPE ROUTINE

SRR RERSRR R RRRRRPRERRF R AR AR ESRERRRRR R RRRRRRRRRRRARRRR RS
;#ROUTINE TO TYPE RSCIZ MESSAGE. MESSRGE MUST TERMINKTE WlITh R J BYTE.
:#THE ROUTINE WILL INSERT A NUMBER QF NULL CHARACTERS AFTER R LINE FEEC,

T A A A AN LA A Y A A A U A AR LAV T AR AN I IV]
CINICIINCIC I ICICHIC NI

DAL EL S L GO
L EGAESBRURR R

:#NJTEL: SNULL CONTRINS THE CHRRRCTER TO BE USED RS THE FIL_EN [MmRRITEN.
: #NQTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRSCTERS REJUIREC.

31004 XK SFILL. CONTRINS THE CHARRCTER TC FILL WFTER.

R 4

- —— - r e ee e e e -



DOY

MIINCES~11=DINSB-C  G9MMR 11 ENERCISER MACYIL 2T 732) 21-5EP-TH 16:32 PRGE 42

SoNIB.PLL TYPE ROJTINE
2248 s¥CALL:
2253 1*1) USING R TRRP INSTRUCTICN
§;§I ::“R TYPE MESRDR 1;MESADR 1S FIRST WOCRESS CF AN RSTIZ z7%0HG
2252 e TYPE
2033 # MESRDR
2054 ®
=JE8
soSs Q103%2 10573 C2i1sT §TYPE: T3TB STPFLS +: IS THERE A TERMINAL”
355° Q1038 100202 8PL 1 ;:BR IF YES
2258 Q103350 000009 HALT tsHALT HERE IF NO TERMINAL
£559 010352 JOC4S BR 3% + s LEAVE
2260 01034 JIC0 s MOV RC,-1SP) : :SAVE RO
2e6l Cl03S6 Oiv% 003C02 MOV 32!SPY.RO ::GET ADDRESS OF ASCIZ STRING
2062 C1036z 112046 23: MOVB (RO +,-.EP : :PUSH CHARACTER TC BE TYPED ONTL STAlr
2263 010364 001025 SNE 43 +38R IF IT ISN'T TME TERMINRTCR
2064 0iJ3ee 0057¢k 18" (SP:+ :: IF TERMINATOR PCP IT JFF THE STRIK
gleS Q010370 012623 £_3: MOV EP'+ RO : RESTORE RO
2286 010372 062716 +0C002 33: ~DC 22, .5F) 1 :ADJUST RETURN PC
22E7 0IC376 (030002 R7I , s ;RETURN
2388 0I0430 122716 000011 +%: cMP8 BHT, .SP} 1 sBRANCH IF «NT»
2069 QIC40s 0301420 BEJ e3
2C7C 010406 122718 00020C CMPB #CRLF, .SP: : :BRANCH IF NOT -CRLF
2271 J1C4i2 OC10C6 BNE Y |
2372 Cl04.4 005726 TST (SPle ::FOP  (CR><LF> EQUIV
2073 3Ji0416 104400 TYPE ::TYPE A CR AND LF
g274 010420 00116l SCRLF
2078 Q10422 106037 1355k CLRB SCHRRCNT +:CLEAR CHARACTER COUNT
2076 210426 (00C7SS 3R 28 1:oET NEXT CHRRACTER
2C77 010430 004737 Q10S12 <8 JER PC,STYPEC 1190 TYPE THIS CHWRACTER
£278 QIJ434 1237 OClice £3 <MP8 §F1LLC.:SP" ::IS IT TIME FOR FILLER CHARS.®
2279 21044 0CL13 anNeE g3 ::iF _NO GO GET NEXT CHAR.
2060 0i0442 013746 00!184 MOV SNULL,-.5F) ¢tGET 8 OF FILLER CHARS. “EECEC
2381 ::AND THE NULL CHRR.
228 Q1J44k 10S3eE (CC0000! T3: £ec 1(SP} +:D2ES A NULL NEED TQ BE TvPED®
20895 Q10482 002770 BLT 1] 1:BR IF NO--GC POP THE NJL. FF OF S7als
2084 Ci04S4 0204737 0123Sie JOR Pe,8TYFEC s1u0 TYPE A NULL )
2095 Q12460 108337 (010886 ote §CHRRSNT +3:00 NOT COUNT AS A CCLNT
=ggs Ci04e4 Q0C77C BR 73 ; :LOOP
g2E7
ggaq +4CRIZENTRAL TRB PRGCESSCR
g
229C 01046k 112716 (0O0CO4C o3%: MOVB 8 ,(SP) :sREPLRCE THB WITh SFRIE
€031 0il4’z 004737 Cli0Sl2 38: JSR P, & TYPEC ::TYPE R SPRCE
2292 CI0878 132737 002007 C1CESs 3118 87, SCHARCNT ; ;BRANCH IF NOT R7
2C g105CN 001372 ENE 33 +; TRB STOP
203 010506 (QQ0S726 sT (SPi+ ; s POP SPRCE OFF STACK
gl3S CiJE10 00072Y ER es +:GET NEXT CHRRRCTER
g% 010s1e 165777 170432 $TYPEC: TSTB 3$7PS : WRIT UNTIL PRINTER IS RERDY
=57 010816 10037% BPL TYPEC
£298 (£.0520 1lee77 COC0C2 (7042 MOV 2.5P:,33TP8 ::LORD CHAR TQ BE TYPED INTQ DRTA RES.
£-93 Cids2e 122786 0000i5 Q30C3a2 ¢HMPB 8CR,2(SP! ;IS CHARRCTER R CARRIAGE [ETURN®
zioo 21CS34 2010C3 BNE 13 :+ :BRANCH IF N
2.0 TJ1JE3e 10S037 CLCSSk CLRB SCHRRCNT : s YES--CLERR CHRRHCTER CCUNT
.2 Di0S<2 CCO406 BR STYPE < 1 EXIT
2.03 Ji28<w  lzgPee 2CD0lz D3CCCe lS: MPE sLF.2 SF. :: IS JHARRITER A LIME FEEC®

- -— - L e em . a— - -
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TNV NIV ADRAILTV NIV TVINTURNE U TUTUR DTV RS TUTDTVTURUTOFUID TLTOTLT VTR Rl sl esRoslerlpl e FLat e o plep Ny
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f oalMA 11 ENERCISER MACYIL 27 "32) 21-SEP-T6 15:32 PRGE 43

]
[ ]
¢t
z
)
[ 7]

TVog"RI_TINE
s B, W gmern.
i1 el sl CHARONT; é"“  iCRERACTER EOUNT 8TGRAs
gk i BRBE e B hbincitR (O Yo

-

HH PRRERBRDERVERRRRRRRRPEARNPEPRERRFSILEPLRAREREPRARLE LS 4225402542354
"48TTL SINARY TO OCTAL ASCII) AND TYPE

P RPRRRRARRRRRFRBRERRARRERRRRERAR FERFERRRRERAISRERISRRSRISRIF9 94
;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER T A e-LISIT
+#OCTAL (ASCII) NUMBER AND TYPE IT.

:*SEIFJS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER CF LI5ITS C TrPg

-

::1=TYPE LEACING ZERQS
: 1 0=SUPPRESS LERCING ZERQS

: MOV NUM, =8P 1 sNUMBER 70 BE TYFED

: TYPQS 1:oRLL FOR TYPEOUT i _
: BYTE N ::N=1 70 6 FOR NUMBER OF JISITS TC TvrE
: AYTE oM :M=l DR C

-=ENTER HERE TO TYPE OUT WITH THE SAME PARRMETERS RS “HE LAST
R $TYP

LA ESE LS ELERERSERE NN F N R

§TVPIN--
$TYPCS o
c2ChRLL:
: MOV NUM, -(SP} : :NUMBER TO BE TYPED
: TYPON secALL FOR TYPEOUT
: gngcc---enrsa MERE FCR TYPEJUT OF A 16 BIT NUMBER
e XL .
: MOV NUM,-(SP) - :NUMBER 10 BE TYFED
: TYPLC ::CALL FCR TYPEQUT
13562 017846 203302C TPSS: MOV 2:5P),-.3P) « :PICKUP THE MGDE
£ioSep 118637 O0DO0! 01100S MOWB  1(SP).3OFI_L ::LIRD ZERO FILL SWITCH
C.0574 112637 061907 MaY (SP)+,3IMICE+L  ;:NUMBER OF DIGITS T0 TYPE
{08 JeZ71e 000032 20 82, (35 + s ADJUST RETURN ADDRESS
010604 000406 BR $TYPON
S15606 112737 Q000Ci 211005 STYP2C: MOVE  #],80FILc ::SET THE ZERO FILL SWITCh
12814 112737 000006 2ii237 MOVE b, SOMCCE+: ::SET FOR SIX(&} DIGITS
10ec2 112737 003035 211004 §TYPON: MOVB  #5,80CNT :SET THE ITERATION COUNT
i0£39 Q18348 Y R3.-(SP) . ::5AVE R3
12632 D1044E MOV R4, - (5P} : :SAVE RY
17624 J10S4E MOV RS, -(SP) ::SAVE RS
1063 113704 011207 MGVB  $SMODE+].R4 ::GET THE NUMBER OF DISITS TJ TYPE
10642 D0SH0M4 NEG R4
10845 262704 1000C0e ACO 8E , RY4 : +SUBTRACT IT FOR MAX. RLLSWED
10650 110437 011706 MOVE R4, $OMODE ::SAVE IT FOR USE
10654 113794 011038 MOVB  $OFIL..&M +:GET THE ZERO FILL SWITSH
10680 Q1Ee0S COC21Z MOV 12.8F7.85 +PICKUP THE INPUT NLMBER
10684 00S003 CLR R3 ::CLEAR THE QUTPUT WSRD
10666 00BICE 18: RCL RE : :RITATE MSB INTQ “C*
10670 00044 BR 3 ::G0 DO MSB
10672 0QE10S zs: ROL RS ::EORM THIS DIa1T
1574 00el0E ROL RS
12676 006128 ROL RS
25792 510803 MGV RS.R2
12702 CCEIDZ 38 RIL R3 3BT LSB 2F THIS AlalT
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MACYLIL 2T\ 732)
RAND TYPE

ZUT O = Or 4 2Z2MUN 2 0fr,

We~ OO —4 T UYMW~ D 4L
) -4-4O V< LNINO

BYTE
BYTE
. WORD ‘
SRESRERERRIFRERRRECERERIRRERRERRRERRRRLRERDRRRNRASRARIRI 200009
.58TTL RERD AN OCTAL NUMBER FROM THE TTY

P EERRAEPRE LR RRE AR AR RRPREFEERRRESRLRRRRRRIRRRREAR PSRRI RREI PG
:#THIS ROUTINE WILL READ AN CCTAL (ASCII) NUMBER FRCM THE TTY RN
:#oHANGE IT TO SiINWRY,

+#THE INPUT CHARARCTERS WILL BE CWECKED TC INSURED VHEY RARE LEGRL
;#0CTAL DIGITS., IF AN ILLEGAL CHARRCTER IS RERD R "°" WI__ BE TYPZZ
;#FOLLOWED BY A CRRRIRGE RETURN-LINE FEED. THE JCMFLETE NLMBER M_S°
;#THEN BE RETYPEC. THE INPLT IS5 TERMINATED BY TYPING R CARSIRGE SET_8N,

O—MmMoOr o

oM

FOY

21-SEP-76  15:32 PAGE 44

$OMODE +: TYPE THIS OIGIT?

% J :3BR_IF _HO

177770,R3 ::GET RID OF JUNK

4g ::TEST FOR Q

Q4 + : SUPPRESS TMIS 0”

s$ ;+BR IF YES . .
R+ ::DON’T SUPPRESS ANYMORE 0°3
#'0,R3 :+MAKE THIS DIGIT ASCII

¢ .R3 +:MAKE RSCII IF NOT RLREARCTY
R3, 8% : 1SAVE FOR TYPING

13 ::G0 TYPE THIS DIGIT

§0CNT : :COUNT BY 1
23 «+:BR IF MORE TO DO
<1 v ::BR IF DONE

RY s INSURE LAST DIGI™ ISN'T & 3LAMK
23 ::G0 DO THE LAST DIsIT

(SP)+ RS +sRESTORE RS

(SPY+ RY :;RESTORE 84

SF)+ R3 : sRESTORE R3J
2.5P),=.SF) t:SET THE STRCK FOR RETLRNING
(SP)+, SP

+ :RETURN

- 1 :STORRGE FCR RSCII DIGIT
0 :: TERMINATOR FOR TYPE ROUTINE
¥ +:oCTAL DIGIT COUNTER
0 +:<ERO FILL SWITCH
0 :oNUMBER OF DISITS 70 TYPE

RDSCT . :QEAD AN JCTAL NUMBER

RETURN HERE siLOW ORDER BITS ARE oN T2P 1T “wf STal.
s HIGH CROER BITS ARE IN §-13:°

MOY 5P}, =(SP) : :PROVIDE SPACE EJR “rE

MOV 4isPY 21SP; :: INPJT NUMBER

MOV RO,-.8P) :1PUSH RO SN STACK

MOV RI.-(5P) ::PUSK R1 N STACK

MOV R3.-(5P, ::PUSKH R2 ON S*AlK

ROLIN ::RERD AN ASCIZ LIME

MOV (SP)+,RC ::GET ADDRESS OF 13T IWARACTER

MOV RJ.33 ::AND SAVE iT

CLR R! : :CLEAR DATR WORD

CLR R3

MGVB  (RQ)+,-.S% ) :1PICKUP THIS cHARATER

BES 33 "iiF CERQ SET Juv T T

CMPS  #°0,.SP! PiMAKE SURE THIS IhRRACTES

537 43 IS AN SoTRL Clal”

e wreme - - —
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122716

O LSO LMo
(& )
e
(& ]
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o
[ ¢ o]

NN e LU
CHNICINOD

Q000 -l-'()é;‘
OO0

aRMMR
C AN JCTRL

Q02087
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7 0lllNE

SilE0

non

L EXES
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MACY L1 ; ®32) 21-SEP-Tb 15:32 PAGE 45
M THE'T
CMPS  #°7,(SF)
BLT 43
3 R i 4
R3L R
RSL SR L
ROL a=
RSL R} ;o %8
ROL R2
5IC 107, .SF ::STRIP THE ASCI] JJNK
ggo égp;¢.az ,.foo IN THIS DIG:T
33 ST (SF)+ : 1CLEAN TERMINATOF FRCM STack
MOV Rl,12(5F) - :SGAVE THE RESULT
MO\ R2, SHICCT
MO (SBy+.R2 ; 1PCP STACK INTO R2
MOV (SP3+.RI +POP STACK INTO RI
MC\ (SP;+.RJ ..POP STACK INTO RO
RTI - : 1RETURN
43 TST \SP)+ s :CLEAN PARTIAL FROM STACK
CLR3  (RQ) ::SET A TERMINATOR
TYPE '1IVPE UP THRU THE BAC CHAP.
c§: WORC O
TYPE $QUES 7" “CR* 8 "LF”
BR I3 TR AGAIN
§HIOCT: LWORD G : tHIGH CRDER BITS GO HERE

: ii**i*i!*iiil*ii«ll{i*t'H-iiiiliiili!*li*i**iiilii!ii*!*i!*!#ﬁi*i
'&8TTL - TRAP DECODER

CEREEREREREEEARFER AR R R RERE AR R AR SR AR R 2R AR R
*’HIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAF™ INSTRUSTION
:#AND USE IT TO INDEX THROLGH THE TRAP TABLE FOR THE STARTING ACCRESS
:#0F THE CESIRED ROUTINE. T~EN LSING THE RODRESS CBTAINED IT7 WIL.

:#G0 TO THAT ROUTINE.

3TRAP: MOV RC, ~(SP) .,:AVE RO
MOY EtéP) RO 3ET TRAP ADDRESS
ST \RO) ' IBACKUP BY 2
MOVB kno) nc ::GET RIGHT BYTE OF TRAP
ASL RO .,PJSITION FOR INCEXING
MOV §TRPAC.RO*.RC  ;;INCEX TC TASLE
RTS R0 ::G0 TO ROUTINE

.S5TTL TRAP TABLE

;#THIS TRBLE CONTAINS THE STRRTING ADORESSES OF THE RCLTINES CwlEl
:#3Y THE "TRAP™ INSTRUCTION.

: ROUTINE .

$TRPAD: .
STYPE ,.LRLL TYPE TRAP+0L 104400 TTY TYPEOUT ROUTINE
§PCC  1;SRLL=TYPIC  TRAP+1(10N4OD)
§TYPOS ::CALL=TYPOS  TRAP+2(104402) TYPE CCTAL NUMBESR NS LEADIN
$TYPON ,.uALL TYPON  TRAP+3(104403) TYPE OCTAL NUMBER .nS PER .
$GTSMR ::CALL=GTSKR  TRAP+4.1044J4) GET SCFT-SLR SETTINS

TYPE OCTAL NUMBER (WITH gERG;NQ RV

‘ 5-15 :

- o - w
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IRINCEC-11-DINCB-C GAMMR 11 EXERCISER MACYL1 27.732) 21-SEP-T6 15:32 PARGE 46

TINSB.FLL TRRP TRBLE
237
S373 Cil1204% Q07440 SCKSWR  ; : CALL=CKSKR TRAP+S(10440S TEST FCB CHANGE I SOFT-SUR
£3TH 011308 0TrEe JROCHR  {:CALL=ROCHR TRAP+6 (104406, TTY TYPEIN CHARACTER RI_TINE
ea"s Cl1213 010042 $ROLIN ::CALL=RDLIN TRAP+7(104407)  TTY TYPEIN STRING RCUTINE
§%;§ Jilai2 Jli3il $ROCCT & CRLL=ROOCT TRAP+10{104410) READ AN CCTAL NUM3ER F&OM TTY

St ARRRRFRRERREERRRERERERERREREREFRLERRELEEERRRRREFEAREFEP £ REL S 1S
"8BTTL POWER DOWN AND UP ROUTINES

=232 C r RERRRRREREREEREERRREERRERRRERERERERERERERERERERERRESREELLEE RS2 S

0
N

uofur
rs
,-

3381 _ :BOWER DOWN RCUTINE
3332 011214 012737 011360 002324 3PWRCN: MOV #$ILLUP, 28PURVEC ;:SET FOR FAST UP
$383 011332 Ji12°37 005343 (0°083s MOV $340, 9BURVEC+2 ; :PRIO:7
2284 011230 01004 M)V . RO,-(SP) » sPUSH RO ON STACK.
2:85 G1l232 010146 MOV R1,-(5P; + ;PUSH Rl ON STACK
ce96 01123 010246 MOV R2.-(SP) :sPUSH R2 ON STACK
2237 011236 010346 MOV R3, -(SP) : 1PUSH R3 ON STACK
2288 011246 010446 MOV RY,-(SP} : :PUSH R4 ON STACK
c289 211342 610546 MOV RS’ -(SP) +:PUSH RS ON STACK
2290 0112¥4 017746 16787 MOV dSWR,-:SP)  ;;PUSH JSWR ON STACK
2291 011250 010637 Ol136% MOV SP, $5AVAG ::SAVE SP
3292 011254 012737 Dll2e6 0020 MOV 8SPLRP, 9#PURVEC i ;SET UP VECTOR
2293 OQOiiz2ee 9275000 HALT
2294 Q01264 J007TE BR -2 : s HANG UP
2235 FEIITIITITIIT R FITTTITIITISTIF LTI TTIF ST ITTILLIITRZFIIETTIIT TR TS B
2237 :POWER UF ROUTINE
2238 011286 Qi2737 011360 CoOo24  $PWRUP: MOV #SILLUP, I#PWRVEC ;:SET FOR FRST CCWN
ces? Ll127™4 013206 Gillew MOV $SAVRE, &F : +6ET SP
2323 011300 005037 G113 CLR $SAVRE s WAIT LOOP FOR THE TTY
2321 01!'304 008237 011364 13: INC $SAVRE ::LAIT FOR THE INC
2302 01i310 001375 ENE 13 ::0F  WORD
2203 011312 Q13677 16TB2Z MOV (SP)+, 3SWR : :POP STACK INTO aSUR
2304 0il3le 012505 MOV (SP)+.85 : :POP STACK INTC RS
230c C11320 0123634 MOV (SP)+.RY ::POP STRCK INTO R4
306 011322 012603 M3V (SP)+.R3 s :POP STACK INTQ R3
2307 011334 012802 MOV (SP)+.R2 +:PCF STACK INTO R2
220 Q0il32e 01260: MOV (SP)+.RI ::POP STACK INTC RI
2309 (11330 012600 MY (SP)+ RO - :POP _STACK INT2 RO
5310 Q11332 012737 0ll2!4 000924 MOV #SPLRON, 28PURVEC  ::SET UP THE PCWER DCWN VEITIR
2211 0I1340 012737 00034 C0032e MOV 8340, e8PURVEC+2 ::PRIO:7
22:2 Cl1346 104400 TYPE : :REPORT THE POWER FAI._URE
£3.3 G5113s0 Q13222 SPURMG: .WORD  PWRMSG : ;POWER FAIL MESSASE FOINTER
22.4 011352 §l27!6 MOV {PC)+, SP) : :RESTART AT START!
£21€ 0ii3S4 001616 $PURAD: .WORD  STRATH ; :RESTART ADDRESS
£z16 0113Sp (000002 RTI
2317 C1.380 500CO7 $ILLUP: WALT . s THE POWER UP SEQ_EMCE waS ITaR™E:
£2.€ Cil3s2 00C?76 BR =2 :+ BEFORE THE POWER oluN .85 -OMe_E°E
23,3 0I13gs (000000 $SAVRE: 0 ::PLT THE SP MERE
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JINCS. \T01 INTENSITY B2INTERS 8 DA
2320 .SBTTL_ VIOL INTENSITY POINTERS 3 DATA
3321 :TABLE JF POINTERS TO X AND ' INTENSITY PATTERNS F4R VIO SISFLAY
2353 011366 OLINEB LEVTAB: L]

3333 011370 Q11u6: ¥
3335 Q11372 Cliy7l L3
2326 011374 DII47H Uy
£33~ 011376 011500 L3
2323 01400 211505 Ld
3333 DI[40 O11Si3 .
£330 DlIdQ4 011522 L8
2331 011406 211832 L3
3332 OII4iQ D1i5H3 AR
2333 Cli412 QI18g5 Uil
2334 Q11414 011570 L13
£33 Cii4ip 011604 Ci3
333 011420 Ql16E) L4
£237 211432 Q11637 <i5
5338 DIl424 O11EZE sib
2339 011426 011676 L7
2340 011430 011717 Lig
2341. Q11432 Q11741 L13
53437 011434 OIL76M red
2343 J1I43p 012010 L]
5344 011440 012035 L9z
2345 Dilv42 (012063 L3
2346 Q11484 Q12112 r 34
5347 QlisMg 012142 LS
2348 011480 012173 L6
2343 Q11452 012225 Lor
£3s0 01iv89 012260 L8
351 Oli48p 012314 L29
9352 Dil4EC Q1235) 130
3363 ClINED 012307 L3]
e384 Olived Duawe 32
235E ;THIS IS THE CODED MATRIN TABLE FOR INTENSITY DISPLAY
3357 }THE ENTRIES_ARE PRCKEC 2X,Y COCRDINATES 70 A WORC
2383 'THE EVEN EYTE CONTAINS THE FIRST PAIR,3 BITS PER
2353 : COCROINATE.
236l 0ll4es 033 Li:  .BYTE 33
2362 O0Il1467 06 062 t3:  .BYIE 1p,62
&3 0il471 036 932 Qed La: .BYTE 26.32.564
23t4 NIl474 02l LIS  OSe Ld:  .BYTE 21,15.5e,62
23t5 011477 062
23tE 011500 005 020 042 LS .BYTE 05,20,43,57.7!
2367 0i1803 057 (7l
¢33 011505 ¢4  COD 032 L6:  .BYTE 24,00.32.47,85.5l
5369 011510 Q47 0B 081
22’0 011513  £O02 015 020 LT:  .BYTE 02,15,20.43,4%,61.65
371 CilS1k Q43 46 OBl
2372 DII1521 Q&5
5373 Z11Ep3 608 2:2 024 .8:  .BYTE 05,12,24.27.41,56.7C.%
2374 QI8  £3?  Z41 D5 .
2378 S11830 072 363
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DNCB.SI1L VIO1 INTENSITY POINTERS & DATA
2376 011532 002 013 016 L9: .BYTE 00.13,16,31,35,43,57.61,74
330 011839 £31 0835 043
53?3 gzzge Ly ga 374
>3 91184 ajals 1 815 L10: .BYTE 00,13.16,31,43,55,57,61,74,35
2380 011846 531 A543 055 . -
338! 011881 Al 081 !
2382 01!554 035
£383 0lisse 012 0:5 322 L1l .BYTE 12.15,27,33.41.45.62,57,74,00,76
2289 SIISBQ £33 841 a4g
23898 011863 062 Y, oY
£386 OI1SeE 950 5 _
2387 Q11579 930 093 016 L12 .BYTE 0C.03.16.21.24,37,42,45.57.61,64,76
33689 011573 821 024 037
2333 011576 a42 045 iy
£390 01160. Ot 564 75
2331 Cl1eNd S67 012 f1E .13 .BYTE 07, 12,15,20,34.35,42,50,54.56.71,73.75
3333 011€0; 322 034 33t
2233 3Jjlel2 042 5ED g4
333 Q11615 g6 o7 o7
2395 011620 075 )
239 011827 051 005 ocr LI .BYTE Ci,05.07.13,20,26,32.34.46.540.52.60,55,7
2397 Q1135 013 233 Oc:
2398 Q11627 032 634 o4
£33 2]ie3p 330 05z R/ 3s
2438 01135 885 o> ' -
2401 Dilg37 003 606 027 LIS: .9YTE 03,08,27,11.25,30,.33,45.47.53,54,52,71. 74,56
Z4c2 011642 il 525 137
c403 G11645 333 345 N7
c4l+4 011630 nso 054 0se
2435 01133 AT] Ty 056
2406 011656 AC6 12 23 Li6: .8YTE 06, 10,23,25.27,.30.32,44,46,55.53,64.71,77.02. 04
2907 O11Eg! 328 R27 A3C
5408 Diieed A32 544 036
3409 B116E7 o83 A3 64
341% 811872 657 are 302
3-11 D1igTs 30y
2412 Q11678 502 004 g0 L!17:  .SYTE 02.04,08.10,22.25.27.30.33
3413 Q1179 n1a 022 RES
3414 0811774 A37 035 033
241c 211707 F45 ry? ) .8YTE 45,47,5C,52,66.71,73.77
418 Ziitip Az L5 ?1
34]7 35ii7ig 873 877
2418 6117227 alo 3.4 05 L1S: .BYTE 02, 14,08, 10,22.25.27.30, 33
2418 DiiTEs 316 122 AgS
z428 A1173E a¥-rd £39 £33
gzl 01732 A4g n47 AR .BY® 45.47.50,52.64.66,7,73,77
S432 F11733 Aes 64 266
3423 At a7 1 573 077
Z4z+ C1i7N) ol 0y Anc L 19: .BYTE abkuu.os.13,22,25.2?.39.34.41.43.*&.50.5?
228 QI1749% s Z 028
343€ Siiey B g3 03 \
g=z7 Dii7e2 741 G43 A4E
g<z¢ 01.78t 2] ac?
2423 Z117%% 22 Aee argd .BYTE &3,65,71,74,77
2-3% Riiegn s o
230 Slitee o 323 ace 20 .8vTE 01,03,08.07,12.30,23.64,25,42,27, 34, 38.5!
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cINTERS 8 DATR
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N LU L0 WOUWNUC)

e hed 2Pt ps bt Pt ba) 302 Pabt bt pspohebe e b
8rtgmmrummmlummmmmn»-o-o-
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ny
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un

[ ol
Q00 ICNIOOICIDINCIHICICID

NG - (IO I UG- OO UL
= L IO MU~ L LNge - IO—(AJUI#

P
n
(om ]
un
)

plela/alaasaladeo b eaageelelceeeeesaleeosbodoan e aanldlalsaala/a/aldle/eolsloblblelplé]
v

Do bt 4t Bt Bt §on Pt Puce ot Pt Pme Bt Pt Pt Pt s Bt Pt i o0 o8 Pt ot = & Pt Pt ot Pt o Pt Pums Pt
v VDIV YRV DrVTVRL DD DYV NI

MUV NUNUTU N 0= 0= =t boo Pt bt s bms o
=1 OO NNNO TNV L L wameNHHDDE

N E = LMW WO (WO U N WOM WOV NLE

-BYTE 88,57,7C,53,6¢,72
.9Yv7E 01,03.05.07,10,49,16,21,23,25,42,27,34,48

»

.BYTE S!,55,57,50,64,86,72

.8Y¥TE 01.03,05,07,1C,40,18,21.23,285,42,27, 34,46

.BY7t 51,53,55,57,60,84,86,72

.BYTE 00C,C2.08,11,13,16,22,34,27,31,25.4C, 42,47

.BYTE S5!.54,56,60.62,65,71,74.76

.9YTE 00,03,07,12,14,16,21.23,285.87,32,34,33,42

.BYTE 4%,50C,52,55,63,65,87,71.74,76

.8YTE 03,08.07,190,12,1%4,16,21,23,27,32,34,3b, 41

.BYTE 45,47,50,82,5%,63.65.67.70,72,76

.BYTE 03,05,07,10, 12, 1&,21,23,285,30, 32,34, 36, 4!

.BYTE 45,47,52,54,56,.61,63,87,70,72,74,7




2488
2433
2430

MRINCEC~11-DINCB-C
DNSB.PIL

rofururfufu
)
w

2246

12278

12312
12314
12317

12330
12333

4":

VT3l INTENSITY PulnieRS 3 CaTA

% 07 074
803 005 007 L28
010 0I2 14

18 003 005 Les:

001 303 00S Lao:

087 010 012
0l4 016 221
023  Cz5 037
ga 032 03
041

043 045 047
950 059 g%k
0l  GB3 0SS
667 070 078
074 076

00l 003 005 L3l:
607 0l DIz
cl4 016 02!
023 025 027

00L Co3 QoS L3z

.BYTE 5..03,05,07,10,12,18.14,21,23,27,230,32,34, 25,4

o4 -

odMMA 11 eVERCISER MRCYIL 27(732) 21-SEP-7B 15:32 PAHGE SO -

.BYTE 01,03,07,12,14,18,21,23.25.27,30,32.34,3b
.BYTE 41,45,47,50,52,54,61,63, 8E .67,70,74,7¢
.8y1t 03,05,07,10,12,14,186,21,23,27.30,32,34,36 o

(BYTE 43,45,47,5C,52,54,56,61,53,65,57,70,72, 7%

W

.BYTE 45,47,53,52,54,56,61,83.67.70,72,74.7¢

.8Y7t 01,08,05,07,10,12,14,!6,21,23,25.27,30,32.365. 4!

.BYTE 43,45,47,50,54,85,61,63,85,867,70,72, 74,76

.BYTe C1,03,08,07,10,12.1M,16,21,23,25,27.30,32,35.41

.BYTE 43,45,47,50,52,54,56,81,63,65,87,70,72,74,7E

.BYTE 01,03.05.07,10, 12,14, 16,21,23,25,27.30,32.34.36




MRAINCEC-11-BINCB-C

DINCB.PLL

2544
3545
2546
647
2548

012454
Cla4s7?
0l246e
012465
012466
Cla471
012474
012477
012502
J1250¢

oAMMA 11 EXE
VIOl INTENSITY P

0lb
25

)

R
Q

S

ﬂ 7

CYll
DATA

eri732)

!
.BYTE 41,43,45,47,50,52,54,55,61,63,65,67,70,72,74,76

LEVEN

MO4Y

21-SEP-76 15:32 PAHGE SI
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MRINDEC-11-DZNCB-C GRMMR 11 EXERCISER HMACY1l 27:732) 21-SEP-76 15:32 PAGE 52
DZNCB.PLL DISPLAY MESSRGES

12636 020040 047532 046517 WDOOS: .ASCII ~/ ZOOM/<END)

040 02e502 040507 WDCO6: .ASCII / B-GRMMA/<END>
12652 (046515 100101
258 .EVEN
2588 000203 ENC=2C0 :MSG TERMINATCR FOR DISPLAY CHARS

2555 .SBTTL DISPLAY MESSARGES
2556 :THIS IS_THE MESSAGE FOR THE BOTTOM OF THE SCOPE
8557 000003 TERM=C
2558 812508 81853& MESS1: WDOO!
2559 0l1e2tl 00030 TERM
2560 012512 012561 MESS2: WD0O2
cSel 012514 000000 3!
csbd 01eSi6 012604 MESS3: WDOO3 .
2563 012520 Q000CC 0 ‘
2564 0.2522 012617 MESSY: WDOOM
eS6S 0!2524 000000 0 .
cSeb 01e526 012636 MESSS: WDOOS . .
2567 012530 000000 q - -
es68 012532 012645 MESSE: WDOOG
69 012534 000000 _ 0 ’
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