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IDENTIFICATION

PRODUCT CCCE: MRINDEC-11-DZNCE-C-D
PRCDUCT NAME: SRMMAR 11 EXERCISER
DATE CREAQTED: MAY 1978

MRINTRINER: DIRGNOSTIC ENGINEERING
b:THCR: R. MOORE

COPYRIGHT (C) 1973, 1974 8 |
SIGITAL L'OUIF’NENT VOR°CRR'I“N "n\NRnD. MRSS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE OMLY ON A SINGLE
COMPLTER SYSTEM ANC MAY BE COFIED ONLY WITH THE INCLUSION OF THE RSOVE
SOPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES 'usasnr MAY NOT
SE PROVIDED OR OTHERWISE MAOE RVhILnB E TO ANY OTHER PERSON EXCEFT FOR
USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE TERMS.
géFLE 70 AND ™ OWNERSHIP OF THE SOFTWARE SHALL AT ALL 71ns= REMAIN IN

e

TO CHANGE WITHOUT NQTIC

THE INFORMATION IN THI: DOCUMENT IS SUBJECT
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iz i 1.0 ABSTRACT

v | .

i THIS IS A SELF CONTAINED PROGRAM DESIGNED TO CCNVERT DATA FEoM
il THE GAMMA CAMERA VIA THE NC1! INTERFACE AND DiSPLAY IT ON A VTOL

123 OR V3VOL DISPLAY. IT_ CAN BE USED FOR CAMERA/INTERFACE_ _AND

151 JOYSTICK SETUP OR PR PRACTICE™ IN IMMGE MANIPWLATIZH, IT I3

- MEANT AS A EXERCISER RATHER THAN @ DIAGNOSTIC, TOTAL PROGRAM

:23 CONTROL 1S ACCOMPLISHED THRU THE CONSOLE KEYSOARO.

?_:-:: .

il

iy 2.0 REQUIREMENTS

it3

113 2.1 ECUIPMENT

ii2 1. POP-11 COMPUTER : -

113 g. 170 TERMINAL (I.E., ASR33 TTY: .

113 3. NCIl INTERFACE ~

iz §. GAMMA CAMERA (OR SUBSTITUTE)

1€ S. VT3l Of vSvOl DISPLAY

. 2.2 EGUIPMENT DOTLMENTATION - OPTIONAL

122 1. H306 JOYSTICK

23 2. @RI IF SELECTED FOR JOYSTICK MUDE

125 3.wmmmnmmmw”mhMm

iz 5. DRAKING SET NC11-A-0

i 2.3 PRELIMINARY PROGRANMS

123 1. MAINDEC-11-DINCA SHOULD HAVE PREVIOUSLY 3EEN SUN

133 2.4 STORAGE

P ‘ .

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

139 2.0 LORDING PROCEDURE

I

g NORMAL PROCEDURE FCR LORDING A BINARV PROGRAM INTO MEMCRY SHOULD

St FOLLCKED.
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4.0 STARTING PROCEDURE

P—

un

e B B I B LOATC AT AT tadiad i

e ———— A~ ———a——-—-

Rm\ll\n\lthﬂ(U(n(O(DmlD(n(ﬂ([l‘-l‘ l‘i"l"‘ 4 .
(O AT DMO I U GO = (VM ~JPULE GO < D0UD - )T

P rp apspapop o cshapah ahopapaspadadhpohaspa) apcshop o oh ohpoheh P o opopo)-shpeap-eo

LN ILN

Ch e —— — - ——— —

ODRESS 200 AND STRRTING WILL INITIALIZE THE =ZVSTEM &ND
(EYBOARD CCMMAND.

}:0
HU
-n-o
:bn
> D

OPERATOR KEYBORRD OPTIONS

_T\PE UN- LOLL CT NEW DATA FROM CQ%ERR = CLEARS CORE "RnR'A FIRST

“C"- COLLECT DATA FROM CAMERA - STARTS NCil, PREVICUS CORE
MQTRIX DATA NCT CLEARED

TYPE "5"- SSOP NCll DATA COLLECTION - ALSO) TERMINATES FREE RLUN

MODE

TYPE "2"- Z00M - SET NC11 TO GAIN .

TYPE "R"- REGULAR - SET NCIl T0 SRIN 2 (DEFALLT COND)

TYPE "V=- SELECT VIO DISPLAY

TYPE nii"- SELECT VSVOL DISPLAY (DEFAULT COND USING IST BIT ma>

TYPE "M"- SELECT VSVO1 DISPLAY AND USE 2ND BIT

TYPE “E"- ERASE THE SELECTED DISPLAY

TYPE 7&"- DISPLAY ISOTOPE A (DEFAULT CONOD)

TYPE "B"- DISPLAY ISOTOPE B (B GAMMA) .

TiPE “D7- DISPLAY DATA - DISPLAY SELECTED ISOTOPE

TYPE "L"- GET LOMER THRESHOLD FROM_ KEYBOARD (DEFAULT=D) - ALl

AIRIX VALUES LESS THAN TYPED VALLE ARE NOT DISPLAYET

T(PE - GET UPPER THRESHOLD FROM KEVBORRD (DEFRULT=I737%) -
AL MRIRIX VALUES GREATER THAN TYPED VALLE ARE NOT

TYPE "F"- FREERUN_ MODE_ - COLLECT @AND DISPLAY NEW . DATA
CONTINUOUSLY - TYPE “S™ T TERMINATE THIS MODE

TYPE "G"- INITIRLIZE EVERYTHING - START FRESH

TYPE "J"- JOYSTICA CALIGRATION USING ARIL - USE “CNTRL (" TC
TERMINATE MODE

TYPE "K"- JGYSTICK CALIBRATION USING NJ11 - USE “CNTRL C* TO
TERMINATE MODE - USE “CNTRL G* TO TURN OFF/CN BELL
(NO CONVERT INDICATION s

TYPE “T"- DISPLAY INTENSITY TEST PATTERN ON SELECTED DISPLAY -
THIS FEATURE IS FOR DISPLAY VERIFCATION ONLY

TYEE TCNTRL § 7 - GBORT WHATEVER - BACK TO KEYORRD MONITOR
TYPE “ENTRC 3 C* - TURN OFF.ON PRINTER BELL LBON A NO CONVERT
NC11 JOYSTICK CAL ONLY
’
OPERATOR SWITCH REGISTER OBTION(S:
NCNE '
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DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK.
4. A "CNTRL C" WILL RETURN USER BRCK TQ THE KEYBORRC MCONITCR.
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353 €.0 RECOMMENDED OFERATOR ACTION "
239 . ARk T

i %1 CAMERA/ADC SETUP

357 . 1. PLACE RADIOACTIVE FLOOD SOURCE IN FRONT OF CAMERA DETECTOR
Elot OR_USE A WEAK RADIOACTIVE SAMPLE ASOUT 3 FEET FROM A DETECToR
£33 WITH THE COLLIMATOR REMOVED. .

£l 2. COLLECT DATA (C) AND DISPLAY (D)

:i3 3. ADJUST THE X AND Y GAIN CONTROLS ON THE NADOi UNTIL A ROUNC
gi4 CIRCLE* IS SEEN AND CENTERED WITHIN THE BOX ON SCREEN. ,
it 4. INCREASE THE CIRCLE* SIZE UNTIL THE EDGES JUST BEGIN TC TOUCH
g.; THE BOX.

i S. COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF
Frid " THERE IS AN ARTIFACT ON THE CENTER OF THE SCREEN THAT LOOKS
EEH LIKE A RIGHT ANGLE BRACKET, THE CCINCIDENCE DELAY CIRCUIT
go8 SHOULD BE ADJUSTED.

e 6. IF_THE MATRIX COUNT EQUALS £5,536, THE Z COUNT EQUALS © AND
B THE_ DISPLAY IS BLANK, THEN TURN'OFF THE 'TEST CLOCK® SWITCH
EE ON THE BACK OF THE INTERFACE AND THE SITUATION WILL B8t
EE REMEDIED.

et 7. IF THE_ MATRIX AND 2 CCUNTS EGUAL O THEN NO DATA WAS
P COLLECTED, THEREFORE, NO DISPLAY.

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

332 |

23

e .2 JOYSTICK SETUP

Z3¢

B 6.2.1 H30B/ARLL

:q.

s . SELECT AR11 JOYSTICK CONFIGRATION BY TYPING "I*.

£%J =

43 2. ADJUST THE X 8 Y POTS ON THE H306 JOYSTICK SO THAT THE DQT
zg (VI01) OR CROSS MAIRS (VSVO1) PROVIDE UNIFORM ACCESS WITHIN
z=f THE 80X DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER oF
47 THE JOYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN
£1% THE BOX. |

B 3. CHECK THAT WHEN THE JOYSTICK INTERRUPT BAR IS DEPRESSED THE

LN
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FREE RUN MODE (TYPE “F*)

MODIFICATION OF LOCATION “TIME™ WILL ALTER THE DATA COLLECT,
TINE "IN _THE FREE RUN MODE. THE CEFAULT VALUE OF 10(87 PRVI
ABOUT 1 SECOND.

mnz

DINCB. P11

- I . PAGE &
355 - _ .

335 -

ggg 6.2.2 H306/NC1l
; .

353 1. SELECT NC11 JOYSTICK CONFIGURATION BY TYPING “K™.

S .
€] 2. REPEAT STEP 2 IN £.2.1. THE X & ¥ GAIN CONTROLS ON THE NACOL
ggg ADC'S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEP#.
gég 3. CHECK STEP 3 IN &.2.1.
=, 4. A "CNTRL C* WILL RETURN USER BACK TO THE KEYBOARD MONITOR.

-1} . y .
B * NOTE: IF THE INPUT TO THE ADC'S IS OUT OF RANGE THEN THE_ NC11
ZZg NO CONVERT FLAG WILL SET. THIS FLAG SETTING IS INDICATED @y
g:? ’Séﬁgf“G THE BELL ON THE PRINTER (A 'CNTRL &’ WILL TURN OFF/ON THE
573 il '
§
278 7.0 MISCELLANEOUS
g7t - -
ggg 7.1 DEVICE BUS AODRESS MODIFICATIONS ~
280 NC11 MODIFY LCCATION "NCAOR™ IF BASE BUS ACDRESS IS NOT
Egé 169000 - -
223 . : VSVOL  ~ MODIFY LOCATION "VTVADR™ IF 3ASE BUS ADDRESS (CHARACTER
294 GENERATOR) IS NOT 172600 L

Z5s MODIFY LOCATION “vIMADR™ IF BASE BUS ADCRESS (BIT MAS)
85 . » IS NOT 172620
z VT0l © MODIFY LOCATION "VTADR" IF BASE 3US ADDRESS IS NOT
S 176756 _

z AR11 "9855Y LOCATION "ARADR™ IF BASE BUS ADDRESS IS NOT
3 NOTE: A RESTART IS REQUIRED AFTER ANY OF THE ASOVE ACCRESS
g MODIFICATIONS.

5

g

3

3
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7.3 ERROR REPORTING :
1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH *7°

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

-

7.4 EXECUTION TIME

THE EXECUTION TIME IS COMPLETELY DEPENDENT UPON THE USER FCR
WHATEVER CPTION SELECTEC. ‘

-

8.0 PROGRAM DESCRIPTION

8.1 DATA COLLECTION & DISPLAY

THE USER_MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE
NCI1 "INTERFACE AND DISPLAY THIS DATA ON A VTOL STORAGE SCOPE_OR
THE vSVOl (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE
KEYBORRD AS DEFINED IN 'SECTION S.1. WHEN THE DATR COLLECTION
MODE IS SELECTED THE NC1l IS RECEIVING X 8 Y DATA FROM THE GAMMA
CAMERA (LOOKING_ A RADIOACTIVE SOURCE). _THIS INFORMATION IS
TRANSFORMED _VIA THE ADDRESS MAKER "LOGIC "WHICH FORMS A UNIQUE
ADDRESS WITHIN A DEFINED MATRIX RELATIVE TO THE_SCAN POSITION OF
THE CAMERA. THE NCI1 PREFORMS AN NPR INCREMENT TG MEMORY TO THIS °
UNIQUE _ADDRESS. THE PROGRAM SELECTS THE ADORESS MATRIX &4XE4X13
(RESOLUTION 2) OFFSET TO ADDRESS 20007(8) FOR THE ‘'R’ ISOTOPE

AND_ FOR THE ’B’ ISOTOPE, (CAMERAS EQUIPPED WITH THE DUAL ISOTOPE
ATTACHMENT) INFORMATION VIA_B GAMMA LOGIC IS STORED STARTING AT
ADDRESS_ 40000 (8). THE INTENSITY OF EACH CELL (MEMORY LOCATION)
OF THE IMAGE IN MEMORY IS ADJUSTED WITH THE LUPPER AND LOWER
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VIOl AND lb
FOR VSVOL). THE CELL WITH _THE HIGMEST COUNT REPRESENTS THE
HIGHEST INTENSITY LEVEL, THEREFORE APPERRS BRIGHTEST ON THE
DISPLAY. AT THE COMPLETION OF THE IMAGE DISFLAY, THE FOLLOWING
FARAMETERS ARE DISPLAYED:

LOWER THRESHOLD- g%gPLxeths GREATER THAN THIS VALUE ARE
UPPERN¥HRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED

2 COUNT- 32 BIT COUNTER OF A/D START PULSES

MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN
- THE E4X64 MATRIX ,

Z00M- DISPLAYED IF GAIN WAS SELECTED

B-GAMMA- DISPLAYEC IF *B* ISOTOPE SELECTEC




s

101

HRIﬁDEinI-DINCB-C GAMMA 11 ENERCISER MACYIl 27(732) 21-SEP-7& 15:32 PARGE €

Dh- ~ . L 3
357 b PAGE 8
3583 :
353
30 8.2 JOYSTICK MODES
361
363
383 - |
ggg 8.2.1 H306/AR!!
~]
388 SELECTING THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE
3%7 ~ ABILITY ?r THS H30& WHEN $0NNECTE TO THE ARLL TO ?ISP'RY A X AND
368 : Y INDICATION ON THE SELECTED DISPLAY. THIS INDICATION SHOULD
359 AGREE WITH THE PROCEDURE DEFINED IN SECTION £.2.1. THE ARIl A/D
370 CHANNELS HAVE THE FOLLOWING RELATIONSHIP: CHAN O = Y DATA, CHAN
71 1 = X DATA AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (0=DEPRESSED
¢ %ZE COND.).
375
375
;;g | 8.2.2 H306/NC1l | |
S ¢
37 SELECTING THE NC11 CONFIGURATION TAKES ADVANTAGE OF THE JOYSTICK
75 - MODE PROVIDED BY THE NC11. THIS MODE SELECTS THE EXTERNAL INPUTS
ad . AND THE NC1! PERFORMS LIKE A A/D WITH THE X & Y CONVERTED VALLES
381 L AVAILABLE IN X-Y HOLDING REGISTER. THE X AND Y DATA IS APPLIED
382 : TO THE SELECTED DISPLAY AND SHOULD CONFORM TO THE REQUIREMENTS
gg; DEFINED IN SECTION &.2.2. |
5 gor
385 NOTE:: WHEN USING THE VTO! DISPLAY THE WRITE - THRU MODE IS
386 USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE vsvOl
ggg K USES THE X 8 Y CROSS HAIRS AS THE DISPLAY INDICATOR.
383 |
390 -
28] 3.0 LISTING
254 .TITLE MAINDEC-11-DZNCB-C GAMMA 1! EXERCISER
3s8 L : ¥COPYRIGHT (€3 1976
3sE :#DIGITAL EQUIPMENT CORP.
ggg - ;:nnvnnno, MASS. 01754
K | Y : s
agg : ;:PROGRQH BY R.MOORE ’
401 :¥THIS PROGRAM WAS ASSEMBLED USING THE FDP-11 MAINDEC SYSMAC
33; ;:pncxncs (MAINDEC-11-DZQAC-CO),MAR 21, 1976.
" 404 000Coi1 §TN=1 .
405 1ECC00 §SWR=160000 - :HALT ON ERROR, LOOP ON TEST, INMISIT ERROR TYPOUT
38% =3 ,SBTTL BASIC DEFINITIONS
408 - o . ¥INITIAL ADORESS OF THE STACK POINTER ### 1100 #¥x
408 go1loe -~ . STACK= 1100 :
519 ~ LEQUIV EMT,ERROR : :BASIC DEFINITION OF ERROR CALL

.EQUIV I0T,SCOPE ;;BRSIC DEFINITION OF SCOPE CALL

——— . —— w o ————
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DINCB.PLL BRSIC PEFINITIONS
413
415 000011
415 0001%
Slg C001
417 BOEQB
418
420 1????2
421 I?T?Zc
422 17750
4§3 177570
424
425
SEQ- 000000
827 COC0C1
$29 000002
429 0003003
4§30 000CCH
831 000008
432 02Ca06
433 000007
434
835
436
437
438 00G0o00
439 000040
440 020100
! 000140
442 90C200
443 000240
Y44 0CC300
445 000340
"e :
<957 - _
<4€ 100000
349 043000
5§50 020000
41 £10000
H§2 004000
HES 002000
454 001000
455 00C4090
4SE 000200
457 CC0100
4E8 CO0C40
459 200C20
480 000010
N61 000C04
H&E 000002
463 000001
4E4 :
HES
S 11
4E7
4c8

: ¥MISCELLANEQUS DEFINITIONS

21-SEP-76 15:32 PAGE 9

HT 11 : ;CODE FOR HORIZONTAL THB
LF= 12. +:CODE FOR LINE FEED
CR= 1 : 1CONE FOR CARSIAGE RETLRN
CRLF= 200 +1CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : : PROCESSOR STATUS WORD
.EQUIV PS, PSW
STKLMT= 177774 + +STACK LIMIT REGISTER
PIRG= 177772 : 'PROGRAM INTERRUPT REQUEST RESISTER
DSWR= 177570 : * HARDWARE SWITCH REGISTER
DDISP= 177570 + 1 HARDWARE DISPLAY REGISTER
- ¥GENERAL PURPOSE REGISTER DEFINITIONS
RO= x + :GENERAL REGISTER
Rl= %1 : s GENERAL REGISTER
R2= %2 : *GENERAL REGISTER
R3= %3 : :GENERAL REGISTER
R4= %4 s sGENERAL REGISTER
RS= %5 : 1GENERAL REGISTER
R&= %6 + :GENERAL REGISTER
R7= " : ;GENERAL REGISTER
.EQUIV R6,SP . 11STRZK POINTER
.EQUIV R7.PC : {PROGRAM COUNTER
- ¥PRIORITY LEVEL DEFINITIONS
PRO= O , s sPRIORITY LEVEL O
PRI= 40 ] : PRIORITY LEVEL 1
PR2- 100 : :PRIORITY LEVEL 2
PR3= 140 : tPRIORITY LEVEL 3
PRY= 200 : tPRIORITY LEVEL 4
PRS= 240 : :PRIORITY LEVEL S
PRE= 300 : tPRIORITY LEVEL &
PR7= 340 : :PRIORITY LEVEL 7
;¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SWiS= 100000
SWl4= 40000
SWi3= 20000
SWl2= 10000
SWll= 4000
SWi0= 2000
SW09= 1000
SWOs= 400
SW07= 200
~ Su0e= 100
SWOS= 40
SWoM= 20
SWh3= 10
SWpe= 4
SWol= 2
SWoo= |
JEQUIV  SWO09, SW9
EQUIV SW08 S8
.EQUIY SW07.Su?
EQUIV SWO&, SWE
.EQUIV - SWOS . SWS
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.EQUIV  SWC4, SW4
.EQUIV SWD3,SW3
EQUIV  SW02,5W2

-EY Eh 2

*DQTQ BIT DBFINITIONS (BITGO TC BITLS)
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RAP VECTOR RADDRESSES
TIME OUT AND QTHER ERRCRS '
RESVEC= 10 ,,RESERVED AND ILLEGAL INSTRUCTIONS .
TBITVEC'IH ;31" BIT
14 ; s TRACE TRAP
BPTVEC- 14 ; ;BREAKPOINT TRAP (BPT)
I0TVEC= 20 .,ggPUTIOUTPUT TRAP (IOT) #*xSCOPEx*

PWRVEC= 24 R _FRIL
,,EHULQTOR EEQP (EMT) %2ERROR#*#

- ¥BASIC “CP
ERRVEC= 4

EMTVEC= 30 :
TRAPVEC=34 LS TRAP™ T

TKVEC= &0 ::TTY KEYBOARD VECTOR

TPVEC= BN 21TTY PRINTER VECTOR

PIRQVEC=240 : {PROGRAM INTERRUPT REQUEST VECTOR

:SOME COMMON PROGRAM VALUES AND EQUATES
CL2=20 ' :CLEARS Z REG AT REG IM
CLALL=100 :CLEARS NC1I AT REG 1M
MATRIX=20000 :STARTING ADRS OF MATRIX DATA

.SBTTL TRAP CATCHER
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DINCB.P11 =~ TRAP CATCHER ' A

525

S25 0000C0

& s . ¥ALL EE? LOCATIONS FROM 4 - 7?8 CONTARIN ﬂ - +2 HALT"

29 : *SEQUEN 0 CATCH ILLEGAL TRAPS AND INTERRU
ggg 000174 ‘ *LOCQTION 0 CONTRINS O TO CATCH IMPROPERLY LORDED VECTCRS
S31 000174 000000 DISPREG HORD 0 ; s SOFTWARE DISPLAY REGISTER
s3¢ 00C176 00CCCO SWREG: WORD . O ; s SOFTWARE SWITCH REGISTER.
833 3 .SBTTL STARTING ADDRESS(ES)
s34 00020C 000137 001388 JMP J#START ;;JUMP TC STARTING RODRESS OF PROGRAM
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.SBTTL CUMMON TRGS

MO1
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l!llill!ill{l!iilllli!il*ii!i!!*!llll!!*i*li!!!iii*l*l*!***i***

$QUES: .ASCII /7%/
$CRLF: .ASCII «1%
SLF ASCIZ <l

&mt A ns VARIOUS COMMON STORAGE LOCATIONS
iUSE IN I-E
.=1100

$CMTAG: +START OF COMMON TRGS

§PASS: .WORD ,,coumms PASS COUNT

$TSTNM: .BYTE :CONTRINS THE TEST NUMBER

SERFLG: .BYTE ,,conmms ERROR FLAG

ICNT: .WORD 3 s:C E ?'6%;59 ITERATION COUNT
wz- .WORD ,,conmx ADDRESS
,stgnn: .WORD 3 :CONTRINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD ,,comnms OTAL ERRORS DETECTED
SITEMB: .BYTE O ,,conmms mn CONTROL BYTE

SERMAX: .BYTE 6 CONTAINS MAX. ERRORS PER TEST
SERRPE: .WORD . ,,conmms PC OF LAST-ERROR INSTRUCTION
$GDADR: .WORD O comnms noonsss OF *GOOD*' DATA
iEBB"“’ .uogg g : 1CONTA 5”555 8F *BAD’ DATA
, HT: .WO 4 ”CONTR NS 'GO DAT

$BDDAT: .WORD O ) ,,conmms *BAD’ DATA

'5353 g - RESERVED--NOT TO BE USED

$AUTOB: .BYTE GO ,,nuvomuc MODE INDICATOR
SINTAG: 'EEEE 3 -+ ; INTERRUPT MODE INDICATOR
SWR: .WORD DSWR :ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ,,RDDRESS OF DISPLAY REGISTER
§TKS: 177560 S TTY Kgg STATUS
§TKB: ~ 1775 : ::TTY KBD BUFFER
$TPS: 177564 ,,m PRINTER STATUS REG. ADDRESS
$TPB: 177566 :TTY PRINTER BUFFER REG. nuonsss
§NULL: .BYTE O : {CONTRINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 3 *CONTRINS # or qu.sn CHARACTERS REQUIRED
$FILLC: .BYTE l2 ,,ms ERT F"‘k AFTER A "LINE FEED"
$TPFLG: .BYTE O s s “TERMINAL vnanaLE" anc (BIT<07>=0=YES)

; ;QUESTION MARK
,,CRRRIRGE RETURN
;LINE FEED

**t***********i*************************l*******************i*i




NO1

. . )
MAINDEC-11-DZNCB-C GAMMA 11 EXERCISER MACY1l 27(732) 21-SEP-76 15:32 PAGE 13

DNCB.PLi ERROR POINTER TABLE
576 .SBTTL ERROR POINTER TRBLE
‘i
578 i | ;¥THIS -TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN CCUR.
579 : : : ¥THE INFORMATION T9 OBTAINED BY USING THE INDEX NUMBER FOUND
230 o Ih°$“ ION/SITEMS. THIS NUFBER INDICH $spac%cu ITEM IN THE TRBLECIS h-:nrmsm
3 . morEé RCH TTEM IN THE TRGLE CONTAING 4 POINTERS oX EXPLAINED AS FOLLOWS:
584 ' . S EM ; ;POINTS TO THE ERROR MESSAGE -
595 - ¥ DH : :POINTS TO THE DATA HEADER
586 v o7 | }IPOINTS TO THE DATA
587 Lk DF ; 1POINTS, TO THE DATA FORMAT
289 | ‘ .
590 001164 SERRTB: . - |
£31 ; THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE , .
§93 -
534 ;
595
536
- e
539 ;NCI1 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
&8& 001184 164000 " NCADR:  [6400C |
03 ' ~ ;VSVO1 BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE
605 001156 172600 VIVADR: 172600 Tl _ :
(7 . ~ ;VSVOLl BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE
509 001170 1¥2620 VTMADR: 172620 | |
511 _ ;VTOL BUS RDRS ASSIGNMENTS - MODS ARE TQ BE MADE MERE
Eié 001i72 176756 , VTADR: 176756 :
51 ;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE
617 001174 170400 ARADR: 170400 -
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:NC11 REGISTER RDCRESS PCINTERS

NCCSR: 164000 . COMMAND /S TRTUS
NCOFF: 164002 : OFFSET
NTAREG: 164304 : AODRESS

NIZHT: 164306 ‘W1 Z COUNT
NCTReG: ieasis » el
[ u: H
NSSFUN: 184019 {2PECIAL FUNCTIONS
:VSVOl REGISTER ROCRESS POINTERS (CHMARACTER SENERATAR.
VIVCRG: 172800  CHAR /STATUS
VIVEHR: 175602 ' ZROSS HAIR POS
VIVEQS: (726804 :CHAR PQS

:vSVOl REGISTER ACORESS POINTERS (BIT MAP;

VIVOSR: 172620 ‘ : COMMAND /STATUS
VIVMRP: [T2822 :MAP RCRS
VIVPX: 173629 - :BIXEL WD
VIVPX1: 172628 sPIXEL BYTE
VIVINT: 173830 SINTENSITY LOOK LP

V701 REGISTER ACORESS POINTERS

J

VICSR: 178758 : COMMAND /STATLS
VIXDGS: 176780 :X DAc
vIYDRS: 178782 .Y DAC

:AR11 REGISTER RCOFESS PUINTERS

ARCSR:  1724CC s SOMMAND /STRTUS & ChANNEL
ARBUF: 1708C2 ;A-L BUFFER

SO — —— e e ——— —
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COMMCN PROGRAM TRGS ANC STORAGE LOCATIONS

+COMMON UTILITY LC%

: COMMON UTILITY LOC

:COMMON UTILITY LOC

o-vsvox DISPLAY,-[=VT01 DISFLAY
+TOTAL & OF INTEﬁSITY LEVELS, 18 OR 2
s INITIAL 'NTENSITY HADE

:vsvol SET UP - FULL SCREEN W“thsg/ . ENA DIZFLAY

: CURRENT CORE Aons or CELL BEING DISFLA

: CURRENT ADRS OF sx

CJRRENT PIXEL ouu

:4 PINELS ASSE LE HERE BEFORE BIT MAP LC

:COUNTS B4 DISPLAYED POSITIONS EACH RCW (/721

:COUNTS B4 ROWS FOR vTO1 DISPLAY

:X POS FOR vrox oxsanv

F
.wou?gxngna ?f cnna rnnr NEE»S CONVERSICN FOR /731 CI3F
:CONTRINS KEYBOSRD CHAR TYPED
:0UTPUT CHAR TO PRINTER
1L OW THRESHOLD VALUE APPLIED TOC MATRIX CELLS
;HIGH THRESHOLD VALUE APPLIED TO MATRIX TELLS
snvso NCI1 CSR CONTENTS WHEN DISPLAYING
:GAIN 2=0, GAIN I=40
s TOTAL 8 OF CELLS IN MATRIX (ISTOPE A QR 8)

;COUNTS TOTAL # OF CELLS IN MATRIX (ISCTOPE A OR 2
' CONTAINS CURRENT x DAC POSITION (vIA1)
..onrnzns CURRENT Y DAC POSITION (VTGI)

ONTRINS CHAR SIZE OFFSET (vi0l)
:SONTAINS LARGEST CELL OF MATRIX WITHIN THRESHOLDS
...unrs B4 CELWE EACH ROW OF CORE MATRIX :

CONTAING STARTING AORS OF MATRIX OF SELECTED ISOTOPE
:NON-ZERQ SAYS COLLECT OATR & DISPLAY IN FRSE LN MO
;HIGH ORDER COUNT BELAY FOR COLLECTING DATA-FREE QU M3
..-w 11 JOYSTICK S“LRLE -1=AR1] JOYSTICK squacs .
TRINS CURRENT AR1I CmAN 8 UNIPCLAR 21T

3 15T BIT MAP, -1 SAYS 2N0 BIT MAP(vEV3l)

RING BELL o8 ND SONVERT, -l SAYS oan'T

(3( b
e ¥ ]
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.S8TTL MAIN PROGRAM

STRRT:
.SBTTL
1 s CLERR

NITIALIZE THE COMMON TAGS
COMMON TARGS (SCMTRG) AREA

MOV 83CMTRG,RE +:FIRST LOCATION TO BE CLERRECD
LR (RE)+ :+ :CLEAR MEMORY LOCATION

cMP #SWR,RE ;;DCNE?

BNE -6 ;:LCOP BACK I

$STACK, SP

F NO
| MOV ° ::SETUP THE STACK POINTER
+ s INITIALIZE A FEW VECYORS

MOV #STRAP,JsTRAPVEC ;;TRAP_VECTOR FOR TRAP CALLS
MV 8340, BTRAPVEC+2; (EVEL 7
MOV #SPWRON, JSPURVEC ; ;POMER_FAILURE VECTOR

MOV 8340, 8PURVEC+2
::SIZE FOR A HARDWARE SWITCH RE

C(EVEL 7
i&TER. IF NOT FOUND OR IT IS
'IEGUAL TO R "-1°. SETUP FOR A SOFTWARE SWITCH REGISTER.

MOV JBERRVEC,-(SP) ~;;SAVE ERROR VECTOR
MOV 8648, J8ERRVEC  ::SET UP ERROR VECTOR
MOV sDSWR,SUR . :;SETUP FOP A HARDWARE SWICH REGISTER
MOV $0DISP DISPLAY ::AND A HRSCWARE DISPLAY REGISTER
CMP #-1,35HR :: TRY TO REFERENCE HARDWARE SWR
BNE S :;BRANCH IF NO TIMEOUT TRAP QCCURRED
::AND THE HARDWARE SWR IS NCT = -1
BR BES + 1:BRANCH IF NO TIMEQUT
£4S: E?¥ 8£58, (5P) ::SET UP FOR TRAP RETURN
§S§: MOV 8SUREG, SWR :;POINT TO SOFTWARE SWR
MOV 8DISPREG, DISPLAY
g83: MOV (SP)+,J8ERRVEC ;:RESTORE ERROR VECTOR
TYPE MSG] G0 IDENTIFY PROGRAM
JSR BC,SELCTA :DEFAULT TQ vSvOl DISPLAY IF THERE
oC 3 +BR IF DISPLAY VSvOl IS THERE -
TSR PC,SELCTR ~ :IF NOT GO LOOK FOR VT0L DISPLAY
BCcC 33 :BR IF AT LEAST THERE IS A VIOl DISPL
TYPE  .MSG3 : 50 rv;E *8US TIMEOUT ER - vSvOi CI3P
TYPE  .MSGH ;G0 TYPE 'BUS TIMEQUT ER - v7OI DI3EL
HALT :NO DISPLAY SEEN AT ASSIGNED 3US SDRS
33: MOV NCADR, RO :GET NC11 SASE ADRS
MOV sNCCSR, Rl :GET POINTER ADRS
NCSET: MOV RO, (R1}+ :SET UP NCI! REG ADRS PTRS
A0D 82 RO :BUMP REG ADRS
CMP sViVCRG,RL +ALL SET UP?
3NE NCSET :BR IF NOT
MOV 813 ERRVEC :SET UP TIMEOUT ADRS
ST aNCLESR :WILL TRAP TO LOC 4 IF NOT THERE
B8R STARTL :BR IF THERE
18 CMp (SP)+, (SP)+ +FIX STACK SINCE NQ RTI
TYPE  ,MSGS 160 TYPE 'BUS TIMEOLT ER - NCIL°
HALT 4 -~ +NC11 NOT SEEN AT ASSIGNED BUS ADRS
STARTL: MOV SERAVEC+2, J8ERRVEC :RESTORE ERR TRRE LOC T0 PT T2
RESE’ :CLR WORLD
JSR PC,NCSTPL :G0 STOP NCI! 8 CLR CORE MATRIX
M3y WMATRIX, INCOFF +SET OFFSET.A0RS 30020
CLR GAIN :REGULAR GAIN
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OoNCB.FlL INITIALICE THE COMMON TAss
198 goiew a=a§ 301340 oy o SMATRIX, TABLEX ISOTOPE B o
. 8 1 - ‘ - .C vbﬂ.
33 ggiee ;13%3? 1?7,f§ 351314 MOV c:?gr",rqn. { SETLING  THRESHOL
=23 31283 BledT ARRlse 89955“ oA O o R “%'523“3n§“£¥y"‘£J?ﬁr=“‘s
| £T2 212737 3l / = / 8 cl+ 15 o
=25 RBiAR EEE mREll PR VI LAY M
TSS ODITO8  10W800 D388 TYFE MG 1ol ASK ! VQ kE BUHRL SIMMRND

- - e - —— e - - e e e A . w —
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INITIRLIZE THE COMMON TAGS

<
.
AT CLTMIE WD

«CNTRL €
tCNTRL

FO2

21-SEP-T6 15:32 PAGE 18

:THIS IS R LIST OF KEYBOARD CCMMANDS FOR THE NC11/DISPLAY/JOVSTICK

oxsanvﬂgnrn
ERASE T
GET LOWER runzsnoao FROM KEYBOARD & DISPLAY DATA
gg gppsn THRE?HO}Q FRQM KEYBOARD 3 DI gFLn, CATA
COLLECT NEW DATA FROM CAMERA (CLEAR CCRE MATRIN
COLLECT onrn rnon CAMERA
?Pc%g

NITIAL EVERYTHIN“
200M - SET GAIN TO !
REGULAR = SET GRIN T0 2
DISPLAY ISOTOPE A
DISPLAY ISOTOPE a
SELECT VIOl DISPL
SELECT VvSVO1 stanv (DEFAULT USING 1sr 81T MAP)
SELECT vSv0l DISPLAY AND USE 2ND BIT

RUN noo; - COLLECT & DISPLAY NEW onrn CONTINUALLY

JOYSTICK CALIBRATTAN USING nn
JOYSTICK CALIBRATION USING NC
CISPLAY INTENSITY TEST IMAGE ou SELECTED DISPLAY

A30RT WHATEVER - BACK TO KEYBORRD MONITOR

TURN ON/OFF BELL (NG CONVERT INDICATIONS - IN NCII

+JOYSTICK CALIBRATION ONLY

:THIS CODE WILL DISFATCH PROGRAM TO THE PROPER
;ROUTINE VIA THE DISPATCH TABLE 'RTABLE’

005037 001342 LISEN: CLR  FREERN :KNOCK DOUN FREE RUN MODE 17 SET
01270s QG128 MC' #STACK, SP :RESET STACK P
005037 001306 CLR  KBUFF ; INSURE NO KEVBORRD GARBAGE
005037 177776 - CLR PSW :ALLOW _KEYBOARD INTR
613700 001308 JISN: MOV KBUFFLRO :LOOK FOR CHAR
001775 BEQ  LISN :WATT FOR ONE
00S037 001308 gL KBUFF :
020027 000I! CMP  RC,e101 THAS IT A CHAR?

103445 BCs  B04BOO sNOT A GOOD CHAR
042700 177740 811 l7r7d0.RC E%IHINRTE LOWER 'CASE
20027 (000033 CMP RO,833 N_ALPHA CHAR?

103040 BCC sobaoo :BR IF NOT
006300 _ _ ASL RO i MAKE_UP UORD OFFSET
COS760 001776 IS0 RIABLE-2(RD) IS IT'R LEGAL CONAND?
301434 BEQ  B0OBCO 18R IF MO
080170 001778 JHP  JRTRBLE-2(RO) 160 DO IF

;KEYBORRD DISPATCH TRBLE

£02104 RTRBLE: RCUTA ;18] DISPLAY ISOTOPE 2
002116 ROUTB :'B' DISPLAY ISCTOPE B
002130 RCUT :¢' COLLECT DRTA ’
002143 ROUT :*0’ DISPLAY CATR
002144 ROUT :'E' ERASE SCOPE :

02154 ROUT :'F' FREE RUN_MODE(COLLECT NEW DATA 8 DISPLAY
002220 ROUTS .81 INITIALIZE EVERVTHING

083320 . :*H* 800800

600500 :'1' BCOBOG

£0z28l ROUTJ '3 GO TO ARIl JOVSTICK CALIBRATION

b |
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00202%

3283

002302
002312

£02342
002402

00257

012737

00013?

C00137

MMA_1} ENERCISER_ MACYIl 27.732)
LIZE THE O »

03307?
ANE17

355.54

020000
002616

177777
DGSSDE
005440

001344

000040
00023

000033
176742
02171e

002&1&

001732

OMMON TARGS

01310

Q01340
CO134C

00138z

CC13%8
0C13Ce

176748

;REPCRTS ILLEGAL

" RYUTK

RQUTL
ROUTM
ROUTN

-

3

RQUTR
ROUTS
ROUTT
ROUTU
ROUTV
gOUTN

o
ROUTZ

8C0B20: MOV

ROUTA:
ROUTE:
RUTC:

ROUTD:
~NOUTE:

ROUTF:

13:

28:

ROUTG:
ROUTT:

18:

GO2

2l-SEP-78 15:32 PAGE 19

DISPLAY INTENSITY TEST IMAGE ON SELECTED CISPLAY
U' GET UPPER THRESHOLD FROM KEYBIARD

t*y* SELECT VIOl DISPLAY -

:'W' SELECT VSVO1 DISPLAY(DEFAULT COND USING 137 31T Mar
:'X" BOJBOO

;'Y B00800

:72" ZOOM - SET GAIN TO 1

(1K) GO T2 NCLL JOYSTICK CALIBRATION
{1L0 GET LOWER THRESHOLD FRON KEYG0RRD.
:'M* SELE VSVOI SPLAY AND USE 2NC 2IT MpP
;'N' GET NEW DATA FROM CAMERA

$-9: 800800

;70" BO0SOO

1K, REGULAR GAIN

5, STOP COLLECTION

KEYBORRD CHARACTERS

877, TTYOUT
PC. tyeo

PC TYPCR
LIsN

jeET LP *7°
s TYPE IT

sCO A "CR’
GO LOOK FOR 300D CHAR

SMATRIX, TRBLEX éILhoD§SPLﬂY ISCTOPE A

CHANGE 0

sMATRIX+20000, TnéLEx <WILL DISPLAY ISOTOPE B

CHANGE 60 po 1t

PC,NCSTRT :G0 START NCI1

LISN ;COLLECT DATA UNTIL KEYBRE COMMAND

cunucz :G0 DISPLAY DATA

PC,ERASE co ERASE SCOPE

LISN 0 WAIT ON NEXT COMMAND

$-1, FREERN .:ELEC FREE MODE

PC,NCSTPL G0 STOP NCIL 8 CLR CORE MATRIX QREA

PCNCSTRT "63 START NC1L

RQ’ :SET UP TIMER

TIME.R! :SET JP GROSS TIMER VALL

0 : COUNT

‘WAIT FOR 2ERD e
nazrs KBUFF :LOOK FOR PJSSIBLE STOP KEY - RID LOWER JAst
- #123.KBUFF :STOP BEEN STRUCK®

23 :BR IF NOT

83, INCCSR :STOP NC11

aNECSR : ZERQ NC_CSR :

LISEN :G0 AWAIT NEXT COMMAND

Rl :00 LOOP AGAIN?

13 :BR IF SO

CHANGE :NOW GO DISPLAY DATA JUST COLLECTED

PC, ERASE .uO ERASE SELECTED CISPLAY

START! INIT'RLI‘E AND START FRESH
PC,SELCTC SELECT naxé FOR JOYSTIZK CAL

%gov an 1 aus ER FROM ARI!

MSG? .,o T\PE *BUS TIMEOUT ER - ARiL"

LISN

.\la BHCK ?ﬁ bEY LIRRD L.:.N
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HR;NHEC-XI-D‘NLB-L GAMMA 11 EXERCISER MACY!l 27(732)

SNCB.PLL. INITIALIZE THE COMMON TAGS

857 002302 Q005037 001346 ROUTK: CLR ITYPE

883 002 gos 000137 0O4l46 TMP TI9Y
859 003312 012737 000340 177778 ROUTL: MOV 8PR7  PSi
$:0 002320 104400 01333l TYPE_ ,MSGE

71 002324 104410 ROOCT
87 ooa 012637 001312 MOV (SP)+,THLO
873 002332 00S037 177776 SR
874 002336 000137 0026lE P uunncs
875 (002342 012737 177777 001352 ROUTM: MOV g-1 nschr
876 0023sC 0QN737 (0O0Sil2 JSR PC,SELCT

77 002354 103407 BCS 2§
878 002356 213700 001222 n MOV VTVCSR, RO
879 002 042760 000400 (77780 31C 88178, -20(RD"
880 (002370 000137 001732 18: THP LISN
881 002374 104800 CI3412 38: TYPE MEG3
882 (002400 000773 3K Is
883 002402 004737 005506 __ ROUTN: ISR FC,NCSTPL
884 002406 (013777 001316 178382 MOV ccﬁsnv,anccsa
885 002414 000137 001732 - LISN
885 002420 00S037 001320 ROUTR: CLR GRIN
S87 002424 042777 000040 17e544 BIC 40, INCCSR
883 00243z 000137 - 001732 : IMP LISN
883 002436 04 ‘000003 178532 ROUTS: BIC -3 JNLCSR
830 Q202444 00S077 176526 CLR antcs
831 003450 000137 (0O17 NP LISN
832 102454 (004737 0OSuEd ROUTT: JSR PC NCSTP
833 D024€0 004737 (005756 ISR ol ' LDIMGE
834 002464 000137 002616 IMP  CHANGE
835 002470 012737 000340 177776 ROUTU: MOV $PR7, PSW
8% 00247& 104400 013331 TYPE  ,MSG2
887 00 104410 RDOCT
298 002504 (012637 001314 MOV (SP)+, THHI
895 002510 Q37 177776 CLR PSW
300 002514 000137 002616 i P CHANGE _
351 g 737 00S262 ROUTV: JSR PC,SELCTB
30z 002524 103402 BCS 2§
303 D02S2e Q00137 001722 1§: InP LISN
904 002532 104400 013453 2%: TYPE MSGH4
S05 002536 000773 BR is
90t 002540 00SC3? 001252 ROUTW: CLR MSELCT
907 002544 004737 00S112 ISR PC,SELCTA
908 002550 103407 acs 28

309 002552 013 001222 MOV "Tvcsn RO
310 00255 042760 GO0400 000020 BIC 3178, 20(R])
911 002864 000137 001732 T 1§: TMP LISN

312 002570 104400 OI3u4ie | 5: TYeE MEG3

813 003S7% 000773 : BR is

314 00257¢ 02737 COOO4C 001320 ROUTZ: MOV 840, GAIN
Sic 002en4 083777 001220 1762:4 BIS GATHN, INCCSR
3iE 002el2 000137 OC1732 LLISN

JTYPE-O SAYS NC11 FOR JOYSTICK CAL
;60 70 IT

sDON’T WANT ANY INTR'S NOW
;ASK FOR OCTRL DATA
;GO SET IT

;SAVE IT
sENRBLE INTR'S
;GO DISPLAY
:SELECT 2ND BIT MAP
;G0 SELECT VSvO
:BR_IF 8US TIHEOUT ER FROM VSVQ!
:GET 2ND BIT MAP_ACRS
: TURN OFF 1ST BIT MAP
:GO AWAIT NEXT COMMAND
;G0 TYPE ’'BUS TIMEOUT ER - VSvOl DISPLAY"
GO BRCK TO KEYBOARD LISEN
; % 1 8 CLR CORE MATRIX
RES ART WITH PREVIOUS CSR CONTENTS
COLLECT DATA & AWARIT NEXT KEYERD COMMAND
T REGULAR GRIN
INSURE REGULAR GRIN
L?OK FOR NEXT COMMAND

P NC

;ZERO NC CSR
:LOOK_FOR_NEXT COFMQND

:G0 STOP THE NCII IF RUNNING
:GQ SET UP TEST CCRE IMAGE
;GO DISPLAY IT
:DON'T WANT ANY INTR'S
ﬂgKGEORIOCTﬂL ORTA

:SAVE IT

ENQBLE INTR’S

;GO DISPLAY

;G0 SELECT vTOI

18R IF TIMEQUT ER FROM VTC!

;G0 AWAIT NEXT COMMAND

;G0 TYPE ’BUS TIMEOUT ER - vTO! DI:°LQ\'
;GO BACK TO KEYBORRD LISEN

:SELECT 1ST BIT MAP

:60 SELECT VvSVO1(DEFAULT COND)

:BR_IF TIMOUT ER FROM VSv0l

:GET 1ST BIT MAP RDRS

s TURN OFF 2ND BIT MAP

;G0 AWAIT NEXT COMMAND

GO TYPE 'BUS TIMEOUT ER - VSVOI DISFLAY”
:G0 BACK TO KEYBOARD LISEN

:ENABLE GAIN 1

:SET IT AT NC C:R

:G0 AWAIT NEXT COMMAND
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12700
012701
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4737

CoH
60s200

C0sSS3e
00464

0Clas4
00i7SC
073567
00Se34
001770
COseue

006010
00Se34

006030
COse4s

801730
000017
070000
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00S&34
000007
000021
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002010
000003

© 001273
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003636
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0CSe7e
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:G0 CLERR SCREEN OF SELECTED DISPLAY

CHANGE: JSR -

PC.ERASE

;GO ERASE SCOPE

:STOP NC11 AND GET SET TO DISPLAY
DISDAT: ISR
:NOW_DRAN A BOX AROUND POTENTIAL MATRIX DISPLAY

80X

18:

cs:
38:

4$:
gs:

BS:

BCX1:

18:

23:

PC,NCSTP

:AREA CNTTHE SELECTEEEJ DISPLAY

BOX 1
#1750,R0
873567, R1
PC,DISPY
RG’

¢§77n,no
2
PC,DCONT

18
asu1c RO
sc .DISPY

C
#6020, R0
43
PC,DCONT
3%

31730 RO
RO

c?ﬁbco Rl

#6047, RO

PC,DISPY

g
VTVSAV, JVTVCSR
#2010, MAFADR
83, PIXCNT
PIXASM

LARGES

#3777,R0

 #3636.R1
Pg .DISPY1

A2
PC,DISPYI
Rl
#63S,R!
2%

Rl '
PC,CISPY1
RO

:60 STOP NC11

:WHAT DISPLAY?

:BR_IF V01

:SET UP BIT MAP ADRS - TOP LINE
:SET UP PIXEL DATA IN Rl = INT 7
:G0 LOAD BIT MARP

:ADVANCE ADRS

EOP }I DONE?

R IF S
LOQD NEXT PIXEL Wo

' S UP BI* MAP ADRS - BOT LINE

;GO LOAD BIT MAP

RDVQNCE RDRS

:BOT LINE DONE?

18R IF S0

:LOAD NEXT PIXEL WD

:NEXT MAP LOAD

sSET UP BLT MAP ADRS SIDE LINES
sOFFSET NEXT ROMW

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

:G0 START vSvOl DISPLAY
:GO_LOARD BIT MAP

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

:G0 LOAD BIT MAP

:D0 NEXT ROMW

:START DISPLAY

sOFFSET BIT MAP ADRS

tSET UP PIXEL BYTE COUNT

sCLR PIXEL ASSEMBLY WORD

:GO DISPLAY CELL DRTA

:SET UP X

SET UP Y
:DISPLAY POINT
:MOVE X BY 1
ncnxn TILL DONE
=0, Y=3636
oxsﬁan Po.nr
:MOVE Y BY
AT BOTTOM LEFT”
:BR IF NOT
+ ¥=636, X=0
oxspth POINT
HOV X 8Y 1
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DINCB.F1l INITIALIZE THE COMMON T
973 003060 022700 004000 CMP #4000, RO +AT BOTTOM RIGHT?
374 003064 ooéara agg ga en 1r NOT
s ("
€;§ 883393 884;39 00567E 48: gsn PC,DISPY1 ozsan? poxnr
77 003074 00S201 INC Rl nov Y BY
978 (003076 022701 003636 CMP 83636,R1 :AT TOP nxcurv
979 003102 001372 SNE 43 :BR IF NOT
980 003104 012737 000100 001274 MOV 8100, HORIZ u OF HORIZONTQL POINTS PER RO
93] (003112 012737 000100 001278 MOV cxuo VERT 8 OF ROWS
§85 003126 00S037 001300 - "CLR XREF srnnr AT LEFT MARGIN
'383 003124 042737 003606 001302 MOV $1926. , YREF :AND TOP OF SCREEN
3¢ :NOW LETS FIND THE LARGEST CELL
386 003132 013737 001322 071324 (ARGES: MOV rorsxz CHARCT :NUMBER OF ELEMENTS TO CONSIDER
S87 003140 017700 175174 MOV ITRBLEX,RO :THIS IS FIRST GUESS
63 003144 013701 001340 MOV TRBLEX Al :R1 POINTS TO TABLE
389 003150 020021 : LARGEL: CMP RO, (R1}+ : COMPARE cusss AGAINST NEW
930 003i52 103005 " BHIS GSG :GUESS STILL GOOD
93] (03iS4 024137 001314 CMP =(R1), THHI s GUESS snnLLsn BUT CHECK NEW
§92 003160 151001 BHI OVTHHE *HI AGAINST UPPER THESHOLD
§33 003162 011100 . | MOV (R1),RO :WITHIN BOUNDS. MAKE THIS NEW HI
934 0023164 005721 .~ QVTHHI: TST (R1)+ . : INCREASE REGISTER BY 2
935 (003166 005337 001324 GSG:  DEC CHARCT :COUNT THIS LARST COMPARISON
ggg 003172 0OC13ts : BNE LARGEL
( >
33g . :THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO
339 :NOW ACCOUNT FOR LOWER THRESHOLD - BOW OUT IF 700 SMALL
- 1000 003174 163700 0C1312 SUB THLO,RO :SUBTRACT LOMER THRESHOLD
1001 003200 101002 - BHI is :BR 1r CELL VALUE GREATER THAN LO THRESHOLD
1002 003202 000137 00350 JMP DISDCN :DON’T DISPLAY-ALL VALUES BELOW LO THRESHOLD
;gsa 003206 010037 001334 18: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX
- >
1005 ' :NOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE
;ggg :PROPER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY
1008 003212 013737 091340 001264 DMATRX: MOV TABLEX,MRXRDR  ;BEGIN AT TOP LEFT ROM
100§ 003220 062737 017600 CO126Y4 ADD #8064. | MRXADR or:ser TO BOTTOM OF CORE MATRIX
1010 003226 012737 000100 001336 MOV 864.  ROWCNT :THERE ARE &4 CELLS PER ROW
1011 003234 017702 176024 DISLOP: MOV IMRXADR, R2 :GET A CELL VALLE FROM MATRIX
1012 003240 062737 000002 001264 ADD 2, MRXADR :BUMP MATRIX ADRS _
1013 003246 005337 001325 DEC ROWCNT : COUNT CELL THIS ROMW
1014 003252 001006 BNE CKVALU :BR IF ROW NOT FINISHED
1015 003254 012737 000100 0012336 MOV . #BM.,ROMWCNT ‘RESET NEXT ROMW COUNT
1016 003262 162737 000400 001264 SUB ° #256.,MRXADR  :SET UP FOR NEXT ROW IN MATRIX
1017 003270 (20237 001314 | CKVALU: CMP R2, THAI :CELL WITHIN HI THRESHOLD?
101e 003274 101003 BHI outLIm :BR IF NOT
1019 00327& 163702 001312 - SUB THLO,R2 +SUB LOW THRESHOLD
1020 003302 101006 - BHI SCLCEL iBR IF CELL naovs LOW THRESHOLD
1021 003304 005737 001254 QUTLIM: TST DTYPE - :WHAT DISPLA
1022 002310 001052 BNE CHON :BR IF vT0I
1023 003312 005004 CLR RY :SET CELL T0 LOWEST INTENSITY .
1024 003314 000137 003504 JNP MAPLD :LCAD BIT MAP
1025 003320 012701 001334 SCLCEL: MOV . CPERL,RI :NOW ESTABLISH WHAT INTENSITY LEVEL
1026 003324 012702 00CO0e MOV 86, R3 " :SCALE TO 32 LEVEL
1027 003230 005737 001254 , ST DTYPE :1S IT A VSVOL DISPLAY?

1028 203334 (01001 BNE 13 . 18R IF NOT
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DENCB. P11 "INITIALIZE THE COMMON
iuae 003335 005303 s gEg ga EE@%E EOItBSL%xELS ON VSvOl DISPLAY
(1] . H
1337 003342 00B304 Wioor: Af R {HOL Y3
1032 003344 020201 CMP R2,RI : COMPARE THIS CELL TO LARGEST (DIVIDED BY 2
1033 003246 103404 BLO NODEF :BR IF SMALLER
1034 003350 005701 ST Rl : CHECK cnss WHERE 0 DIVISOR
/1035 003352 001401 BEQ 13 ‘BR IF SO
1036 003354 00S204 INC RY nccounr FOR GOOD SUBTRACTION
1037 003356 160102 13: SUB R1,R2 :NOW DO THE SUBTRACTION
1038 003360 00024! NODEF: CLC
1039 003362 006001 ROR Rl nnxs DIVéSOR SMALLER
1040 003364 005303 DEC R3 counr POSI
1041 003386 001365 SNE DVLOOP :AGAIN IF NOT scm.so 70 16 OR 232 LEVELS YET
1042 003370 160102 SUB Rl,R2 :ACCOUNT FOR REMAINDER
1043 003372 101401 BLOS  GOON ' an IF TOO SMALL
1044 003374 005204 o ‘ ING RY :ROUND UP
1045 003376 005737 001254 GOON:  TST -4 DTYPE :WHAT DISPLAY?
104 003402 001440 BEQ MAPLD :IF VSVOl GO LOAD M
1047 003404 - 00B304 , ASL RY *MAKE LEVEL A WORD POINTER
1048 003406 016405 0113&% ! MOV LEVTAB-2(R4) RS :POINTER T0 CORRECT LEVEL
1049 003412 006204 ASR R4 nssrons ACTUAL LEVEL
iggg 003415 001410 BEQ CHDN ;1F 0 - DON’T DISPLAY
: _
i3§§ . : THIS CODE DISPLAYS EACH SCALED CELL ON THE VTOl (ONE OF 32 LEVELS)
=
1054 003416 013700 0013C0 MLOOP: MOV XREF,RO :GET READY TO DISPLAY °
1055 003422 013701 001302 MOV YREF Rl : THESE ARE THE CORNER COORD.
1056 003426 004737 006212 JSR PC,GET :GET A POINT AND DISPLAY IT
1057 003432 005304 DEC R4’ :00 AS MANY POINTS AS THE LEVEL
1088 003434 001370 BNE MLOOP
1059 003436 062737 DOCOMO 001300 CHON:  ADD #32.,XREF \ ;SHIFT TO NEXT PCSSISLE DATUM
1060 003444 005337 001274 DEC ___ HORIZ oons WITH LINE?
1061 003450 00127! BNE DISLOP-
1062 0C34S2 012737 000100 001274 MOV #100, HORIZ nsszr LINE COUNTER
1063 002460 00S037 001300 CLR XREF 0 CR
1064 003464 162737 000030 001302 SUB #24.,YREF oo LF :
1065 Q003472 00S337 001276 DEC VERT’ :DONE PAGE?
1066 003476 001256 BNE DISLOP NC. GO BACK FOR MORE
iggg 003500 000137 003882 DISDON: JMP PATWRT tYES, GO DISPLAY PRAMETERS
i893 : THIS CODE DISPLAYS ERCH SCALED CELL ON THE VSVOl (ONE OF 1e LEVELS)
1071 003504 013700 001266 MAPLD: MOV MAPADR, RO :SET UP BIT MAP ADRS
1072 003510 00S704 ST Ry :L00K FOR NO INTENSITY
1073 003512 001401 BEQ 1§ . :BR IF NO INTENSITY
1074 003514 005304 DEC RY :OFFSET TQ 0-17
1076 003516 000304 18: SWAB  RY :PREPARE FOR PIXEL' LOC
1076 003520 (006304 , ASL RY MOVE TO TOP 4 BITS
1077 003522 006304 _ -~ RSL RY : :
1078 003524 006304 . RASL RY ;
1079 003526 (006304 ASL RY
1080 003530 000241 cLC :NOW ASSEMBLE THIS PINEL IN’O PIXEL WORD
1081 003532 00e037 00i272 - ROR PIXASM :NOW MAKE ROOM IN PIXEL WCRD _
1082 003S3¢ 008037 001272 " ROR PIXASM :
1083 003542 008037 001272 . - ROR PIXASH :

1084 003546 008037 001272 ~ . . ROR PIXASM : \
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DZNCB. P11 INITIALIZE THE COMMON TAGS
1085 003552 Q60437 001272 ALD RY, PIXASM :ADD THIS PIXEL TO OTHERS
i83§ §§zs 15 001270 ggg aikCNT ﬂkL y 8XELS OONE FOR THIS WORD?
1088 g4 013701 001272 MOV PIXASM,R1 :LD PIXEL WORD INTO Rl
1089 003570 004737 005634 JSR PC ost\ .Lono BIT MAP
1090 003574 005337 001270 2%: DEC PIXCNT : COUNT PIXEL
1031 003600 100215 SPL DISLOP :BR_IF 4 PIXELS NOT ﬂSaEMBLED YET .
1092 003602 00S037 001272 CLR PIXASM :CLR PIXEL ASSEMBLY WORD ;
1093 (003606 012737 000003 001270 MOV 83 PIXCNT :RESET PIXEL COUNT
1099 003ei4 00S237 001266 : INC MAPAD novnncs rnp ADRS
1095 003620 013%00 001266 MOV nnpnon RO :LOAD INTO RO
1096 003624 222700 005770 . CMP #5770, R0 ane RLL sq ROKS BEEN DONE?
1097 003630 001002 SNE 33 :BR IF NOT
1098 003632 000137 003662 JMP - PATWRT : NOW co DISPLAY PARAMETERS
1099 00 042700 177740 3%: BIC #177740,R0 :SAVE ROW POSITION BITS
1100 003842 022700 000030 CMP $30,R0 :NOW LOOK FOR END OF ROW
1101 »003646 001003 BNE 4§ :BR IF NOT AT END
1102 (003650 062737 000020 0012686 ADD #20, MAPADR :ADVANCE MAP ADRS TO NEXT ROW
iiga 003656 000137 003234 #s: WP, pISLOP :GO GET NEXT MATRIX DATUM
! iigg :CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN
1107 003862 005737 001254 PATWRT: TST DTYPE! :WHAT DISPLAY? {
1108 Q003666 100404 - BMI 1$ - :BR IF V70!
1109 003670 012777 012000 175322 MOV 12000, 3VTVPOS ;VSvOl - SET CHAR POS,LINE 20, LEFT MARGIN
1110 903676 000414 BR 28 :START 1ST MSG
1111 003700 Di2737 0OO00E 001332 18: MOV $6, INCXY :SET cnnnncrsn SIZE
1112 003706 012777 000014 175320 MOV #19,3VTCSR :SET MODE
1113 003714 012737 000000 001226 ‘MOV ' #0,BASX :SET TO LEFT HAND MARGIN
1114 003722 012737 000600 001230 MOV #384.,BASY tAND Y LEVEL
, 1115 003730 004737 00B24s 2s: JSR PC, VTURIT
1116 734 012506 MESS1 :"CR,LOWER THRESHOLD"
1117 003736 013737 001312 006724 MOV THLO, DUMMY1
1118 737 006700 JSR PC,AWRIT :
1113 750 004737 006246 JSR PC,VTWRIT
1120 003754 012512 MESS2 +*CR. UPPER THRESHOLD"
1121 003756 013737 001314 006724 MOV THHI,DUMMY]
1122 003764 004737 006700 . JSR PC,AURIT
1123 003770 737 006246 JSR PC.VTWRIT
1124 003774 012516 MESS3 s"Z COUNT =*
1125 003776 017737 175204 006724 MGV INCZLO, DUMMY I
1126 004004 017737 175i74 006725 MOV auczux ' DUMMY2
1127 004012 004737 00B704 JSR PC,0TTY
1128 004016 004737 006246 ISR PC.VTWRIT
1129 004022 012522 MESSH :"MATRIX COUNT="
1130 004024 013737 001322 001246 HOV-TOTSIZ,TEMPU -
1131 004032 005002 CtR R
1132 004034 005003 CLk R3
1133 004036 013701 001340 “ MOV TABLEX,RI |
1134 004042 062103 MXSML: ADD (R1)+,R3 :NOW ADOD UF ALL VALLES IN MATRIX
1135 004044 005502 ADC R2
1136 004046 005337 001246 DEC TEMPO
1137 004052 001372 BNE MXSML , o
1138 004059 010337 00&7by MOV R3,DUMMY1
1139 004080 010237 006726 MOV R2,DUMMY2
1140 004084 004737 00&704 JSR PC.OTTY
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1141 004070 Q0S737 001320 _ m GAIN

1142 004074 001403 . BEQ 1§

1143 004076 004737 006246) JSR PC,VTWRIT

1144 004l Hﬁ;S; +*Z00M"

1145 00Nl 001340 040000 1S: CMP TABLEX, #MATRIX+20000° ; ISOTOPE B?

1146 004112 001003 BNE 2% -0

1147 00N114 004737 006246 JSR PC,VTWRIT : vss

1148 004120 012532 | MESSE : *B-GAMMA™

1143 004122 005737 001342 2%: 15T FREERN :IN FREE RUN MODE?

1150 004128 001402 BEQ 3§ :BR _IF NOT

1151 004130 000137 002154 IMP ROUTF vss GO GET nsu DATA

1152 004134 0213777 001316 175034 38: MOV COMSAV, aNCCSR RESUME THE

Hgg 004142 000137 001732 IMP LISN oone uxm nsssacss .
1185

1158 s THIS CODE DRAWS A BUG(VTO1) OR CROSS mmswsvmi WITH me x a v onm
1157 :FROM THE NC11(TYPE 'K’ OR DEFAULT) OR THE AR11(TYPE ’J’)

1158 :ETC. WILL FOLLOW THE JOYSTICK WHEM THE INTERRUPT BAR IS nof DEPRESQED -
1159 ;ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD
1160 se ACCESSIBLE IN A UNIFORM MANNER

1161 A .CNTRL 'C’ HILL GET USER BACK TO stsomo MONITOR -

1162 004146 004737 005536 trov: ISR ERASE :START FRESH

1163 004152 005737 001254 : ST ﬂrps WHAT oxsm.nw

ﬁgg 004156 0010S3 . BNE .raoxx :BR IF V10l

1186 | -DRAK A BOX UP ON VSVOl SCREEN FOR NCI1 OR AR1l JOYSTICK cm.mnnnou
1167 004160 (005000 JBox: CLR RO . :SET UP BIT MAP ADRS - LINE
1168 004162 012701 073567 MOV 73557, R1 :SET UP PIXEL DATA IN m - xm r
1169 004166 004737 005634 JSR PC,DISPY :G0 LOAD BIT MAP

1170 004172 18: INC RO :ADVANCE BIT MAP RDRS

1171 004174 0OCOMO . CMP $40,R0 - : TOP Lmt DONE?

u;g omg% mx% BEQ 2 'BR IF SO

1173 004 004 00SE46 JSR PC,DCONT :LOAD nm PIXEL

1174 004206 000771 BR 1§’ :NEXT MAP LOAD

1175 004210 me;? 007740 25 MOV mqo RO :SET UP BIT MAP ADRS - BOT LINE
1176 004314 004 005634 JSR PC,DISPY - :GO LOAD BIT MAP

1177 004220 005200 3s: INC RO’ : ADVANCE ADRS

u;g gsz, 010000 CMP o*uuno,nu 507 Pne DONE?

1179 14 BEQ 4

1180° 004230 004737 0OSE4S JSR PC,DCONT :LOAD NEXT PIXEL WORD

1181 004234 000771 - BR 3§’ :NEXT MAP LOAD

1182 004236 012700 000040 4§: MOV 40, RO iGET UP BIT MAP ADRS SIDE LINES
1183 004242 012701 000007 . c§: MOV 87.R1 :5ET UP PIXEL O DATA IN m -INT 7
1184 004246 004737 00S634 JSR PC.DISPY 30 LOAD BIT MAP

1185 004252 012701 070000 MOV 70000, R1 'SET UP PIXEL 3 DATA IN RL - INT 7
1186 000037 ADD 837, RO :OFFSET TO RIGHT SIDE LINE

1187 004262 004737 0O0SE3M4 JSR  PC,DISPY 360 LOAD BIT MAP

1188 %e% 005200 INC RO GO TO NEXT ROM ON LEFT

1189 270 022700 007740 CMP 87740, R0 :T0 BOTTOM YET?

1190 004274 001362 BNE c§ :BR IF NOT

1191 004276- 013777 001262 174716 MOV VTVSAY,aVTVCSR ;ENABLE BIT MaP

ﬁgaa 004304 000466 BR DISBG :CONTINUE TO ANALOG DATA

1194 ;DRAW BOX UP ON VTOL SCREEN - DIFF SIZE FOR ARLL JOYSTICK CALIBRATION
1195 0£O4306 00S737 001346 JBoX1: T1ST ~ JTYPE :AR11 ANALOG SOUR

1186 004312 100432 BMI IBOX2 :BR IF SO
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005676
003761

005676
003761

005876

005678

005676
003771

005676
003771

005676

00S&76

001346
000032
000010
000004
174460
040000

001306
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COMMON TAG
CLR RO :X=0
18: 9§§ gé,orsrvi DIgPLRY POINT
INC RO : ADVANCE X
CMP #3761,R0 :0UT T0 RIGHT LIMIT?
BNE 1§ sBR IF no
DEC RO +X=3760, Y=0
2%: JSR PC,DISPY!1 oISPLn? POINT
INC Rl ~ + ADVANCE
CMP 83761,R1 sUP 10 TOP YET? .
. BNE 23 an xr nor :
DEC 'Rl 3760
33: JSR PC,DISPY1 oxsan+ POINT
: DEC RO :ADVANCE X
BPL 3 an xr NOT T0 TOP LEFT
- INC RO =3760
4$:7  JSR  PC,DISPYL Elsﬁan POINT
DEC Rl
BPL 4§ :BR IF nor TO BOT LEFT -
BR DISBG :CONTINUE TO ANALOG DATA
.:AR11 BOX IS LARGER
JBOX2: &L g s? ,x-g
18: an PC,DISPY1 :DISPLAY POINT
, INC RO :ADVANCE X
v CMP $3771,R0 :0UT TO RIGHT LIMIT?
BNE 18 :BR IF o :
DEC RO =3770, Y=0
28: JSR PC,DISPY! DISPLA? POINT
INC Rl : ADVANCE .
GMP $3771,R1 :UP TO rop LIMIT?
BNE 2% ,BR IF NOT
DEC Rl - =3770, Y=3770
3s: JSR PC,DISPY1 nIsan? POINT
DEC RO : ADVANCE X
. BPL 35 an IF nor TO TCP LEFT
INC RO . =3770
4§: & JSR PC,DISPY!1 orsﬁan POINT
. Rl ; *ADVANCE Y
:BR IF NOT TO BOT LEFT ,
0G DATA FROM SELECTED SOURCE (NC1l OR AR1iP
DISBG: :WHAT SOURCE?
:BR IF ARLI
174500 , aNCCSR EXT JOYSTICK a sun ADC
174506 18: 0. aNCSFUN IHENVE
174500 MO 4, INCSFUN smm
cs: CSR
BPL 33 aa 1
174450 Béf; a::oooo,mcsn co:wsnsxgu FAIL TO rmxsm
001306 CMP 87, KBUFF %m ON/OFF BELL?
5 108 :BR_IF NOT
KBUFF :CLR OUT BELL CODE
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EXERCISER MACYLL 27, '3.
HE SOMMON

BO3

El-SEP-TE 15:32 " PRGE 27

SOM BELLEN :YES, DO
ST SELLEN : SOURD BELL ON NO COHVERT

aNE 15 :BR IF BELL NOCT.CESIRED

MOV -eor TIYOUT - :SET_UP BELL CODE

TSR c YRS :50 2ING BELL

oR :GO0 TRY AGAIN

MOV an»nnec TEMPQ s ORE CONVERSION VALUES

3I¢ -1ﬂoeﬂo TEMPD  :MASK OFF BITS 7,15 _
I3R ¢ xvyave 160 AVG LAST 32, X-Y JOYSTICK VALLES
MoV -15 gHCSFLN :CLEAR JOYSTICK DEPRESS FLAG
TST INCLSR :L00K FOR BUTTON DOWN

8PL 4§ :BR IF NOT

157 DTYPE :DON'T MOVE BUG SUT REFRESH

SNE 11  :REFRESH VTO! ONLY .

8R 13 wn NEED ON vSVOl

RSL TEMPD L 8Y 2

157 DTYPE QLL DONE SCALING IF vSVCI

3E3 £ :BR IF S0

CoM TEMPO : INVERT DATA FOR VT

81¢ 8501, TEMPO :RID GARSAGE

MOVE  TEMFD,RD .,E x

MIVE  TEMPQS!.R!

RSL R : V101 nzau:nzs X & Y TO BE INFLATED 3v 18
ASL RS :

asL RC :

ML Rl :

ASL Rl s

ASL Ry _ :

MOy 820, SVTCSR :SELECT WRITE THRU MODE

IS8R Pz BIsPVI :30 DISPLAY THE 8UG - vTO!

EL 13 :02 RGAIN

ISR £C,DISPY2 :50 DISPLAY CROSS MAIRS - vSul:
88 18 +D0 ANOTHER CONVERSICN

+THIS CODE LOCKS AT THE ARIL FOR ANALOG DATA

MOV 820000, ARCHAN  ;SELECT CWAN O 8 UNIPCLAR

JSR pC uﬁbvh» : + G0 STRR- D - CHRN

MOV MPQ :SAVE ¥

INCE nntunw+1 SELECT CHAN |

JSR PC.ARCONY +o0 START &/D - CHAN |

MOV R3 TEMPI 1SAVE X

INCE  ARCHAN+L :ELEC* CHAN 2

ISR PC, ARCONY 0 STRRT A/D = CHAN 2

MOV R3) TEMP2 nsno JOYSTICK aurrou INDIC

SWAB  TEMPG tPUT ¥ IN HI BY E

MCVE TEHPI TEMPO :AND X IN LO BYT

ISR C, XYAVE :G0 AVG LAST 32. X-Y JOYSTICK VALLES
15T rsnce :LJ0K F COWN (2ERCCOND)
BNE 2§ :BR IF NOT DEPRESSECD

ST OTYPE :CON'T MOVE POINT SUT REFRESH
SNE 33 :REFRESH VTO!

5 13 +NO Neso_on vevoy

ST DTYPE :EACH DISPLAY SCRLES CDIFFERENTL
BEG =i +3R IF VSV(l

2oM TEMPO :INVERT FOR V701
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MAINDEC-11-DINCE-S
DONCE.E1 INITIRLIZE THE JOMMON TRGS

0 RN LR S N3 IEPGNRL igET

1. CwowSw aavt 3-1. I :&' TE! *l, :‘i ' '

H OB 3 Bt xer

1313 0OCS26Q 00e30 ASL 29 '

131§ 005082 (COB3C! ASL  RI iSCALE Y BY 8

1315 00S0ed 0Ce3di sl RI ;

1318 308Ces - 00e3e! LI as. Rl ; A

13:7 B0SQ70 - 8ig/77 Q00020 1T4i3e oV 80, dVICSR ;SELECT WRITE THRU MCDE

1313 308CTe 2%4r3r COSeTe 33: JSR PCOIsPYI :50 DISPLAY THE BUG - /701

igi3 yopile 80712 : ‘ 3N o 00 AGRIN -

1320 338159 30S03F ooera: “§: ISR PC,DIsP2 150 CISPLAY CROSS MAIRS - /3v2!

1381 53810 30orhr it 1§ ;0% BGAIN -
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MAINDEC-11-DONCB-C  SAMMA Il ENERCISE
DINCE. Rl PROGRAM SUSRIUTINES

1322 .SBTTL PROGRAM SUBROUTINES

1333 : QQQQQi}iiliiiiiliiiiiiil*!i!i!li!il*iii!i!l!l!!!!{l!liiiii’!fﬂ'

1359 . , :ROUTINE SELECTS VSvOl DISPLAY - SETS LP BUS ADRS AND INTENSITY _EVEL

1355 :AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ON ExIT IF THE

;ggg : :VSV0l IS NOT SEEN AT THE ASSIGNED BUS ADDRESS

1329 : *!!!*il!i*i!i!li!!!liii!fi’**Q!!!!!*i*iilliilli!l!i!fififi*#ilf

1329 00S112 013700 201i&s L8 Ta: MOV VTVADR, RO cer v:vnx BASE ADRS

1332 cog:za 12701 001214 MOV .vrvsac Rl T PTR_ADRS

1331 26Si2e O0100e! 18: MOV ao (R1)$ T UP REG ADRS PTRS

1332 005124 062700 0C00C2 ADD aunp REG ADRS

1333 008130 222701 O0leez cMe w?vcsn Rl :CHAR_GEN REGS ALL SET UP”

1334 005139 051372 . SNE 13 :8R IF NOT

1335 00513 013700 00117 MOV VTMADR, RC csr BASE ADRS or JBIT MAP

1338 00Si42 00S737 001352 767 MSELCT USING SECOND MAP

1337 00Sive 001402 . BEQ 23 , 'SR IF NOT

1338 00S1s0 082700 000020 A0D 820, R0 ;POINT TO 2ND BIT MAP ADRS'S

1339 00SisH 010056 | z3: MOV G, (Ri)e ' CONTINUE TO BIT MAP ADRS'S

1340 00SiSe 062700 (£O0002 ADD 82 RO :8UMP REG ADRS

1341 00S162 022701 001234 CHP M;sn Rl ;ALL SET UP?

1342 00Siee 001372 : aNE :BR IF NOT

1343 00S170 012737 005254 000004 MOV ? acsqavs' ;?sr P aug TIMEOLT RETURN ACRS IF NC vEVCl

1344 00E176 00S777 174012 D 1 1 w{ . :1S CHARACTER GENERATOR THERE’ |

1395 008302 005777 17401S 187 avrv;sa 1S SIT MAP THERE®

1396 00S306 13799 001280 MOV INTLUT, 80 ‘§ET UP ADRS 8 TATA OF INTENSITY LICK-UP TRSLE

1347 . 208212 Q10577 174C!e 3 MV &C. SVTVINT :SET UP TABLE

138 0sele Oeeroo 00040 . A :?Qée3°nc i ROVRNCE A0RS 8 INTENSITY | .

- JJSE’ o 1 : {

350 00S336 bl e X 3R IF Ngno

1351 005230 00S037 - 001254 CLR DTYPE :CTYPE=C. SR vsv"

1363 00823 012737 000C2C 0012%e MOV $18. . INTENS nax 16, ws

1283 008242 (003241 | cil JERC bnai1 v \ THERE

1354 0O0S344 012737 000004 000004 48: MOV -snn €2, J0ERRVES LOC TOPT 0%

138c QfE3sz 400za7 RTS

I38L QOSZE§ Decece 3 CMP :PJ¢ (3P1e E.t STACK_SINCE N RTI

1357 00838 (QCG2¢! SEC sCRRRT SN EXIT SAYS N VSOl

1385 DOS3E3 00077 48 30 exi¥

138 T

1320 : 991*909&990§§§§§|0909090090000900..~900#§09¢4o.coooooo900900900

131 no r*gs Seﬁf V0! DI:PLA\ ;§~2 . § AN INTENSITY _S.EL -
~3322 i RY 81T s 5t ? SERTT I8 TeE U701 Ts ROY SEEN AT i

1383 nssxuneo BUS

13g% : Qiii9!!!0!9!00!!il!!.ﬁ!!it’!t.'i.l'QQQQ‘ A BRPERRRNRRIRNR SR 20202

1365 00282 013700 001172 i °ve: MoV VTAOR no :G r VTO. BRSE ACRS

138 7083t 012701 001z MOV -vrcgk tGET PTR ADRS

13€7 D0S37e 0ibg2l 18: MOV Je :SET UP VTO] REG AORS FTRS

368 005374 (062700 (000002 ACD %ﬁ ; e

389 005320 022701 00!242 CMP  #ARCSR,RI : ¥’

1373 00E304 30137; ENE 13 ; ng

1371 00S30e 012727 00S3SC  00200M MOV 038, UERRVEC J mvmznm

1372 008314 012777 0OCOI4 (73712 MOV 814, 3VTC ; LE”T ? gne nﬂ

1:73 J1g737 000040 001256 MOV 832, ;ur NS NTE x

1375 005330 012737 177777 001284 MOV s-1.LTVPE Y""aﬂn

137z 003 £241 LLC Y \ T01 THERE

1378 00E340 012737 0COOOE 000004 28: MOV OERRVE.éa.asEFﬂ‘t zs LOC WPTR S0 BT T2 5

1377 00834 000277 RTS EX1T
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11 EXERS!

OINCB.RLl PROGRAM SUSRIUTINES
133 Sneas Sanac: B HR O P TR SAveNG vIBL DizPLA
aw! ’ ! u: H - : C : ' A J E .{
igg? 332385 So0°=i i 25 €0 ExIT
1332 PR RN AR R R R RN RN AR R R R R RRRRR R ERIRE PR RR BRI R L RRRRRRAI 22492294
1333 :ROUTINE SELECTS AND ;Erg ¥P agg ADRS FOR ARL: JOYSTICK CALIBSATICN
1384 ' THE CARRY SET ON EXIT IF THE ARI1 15 NOT SEEN
1358 FIRRRRRRERARRRIRRRRERRRRRERRRARRERRRRA RN AR RERRAARER RS R AR 23255
1335 00S3%% QLTG0 OoIITY SELOTC: MOV ARACR, RO :GET ARL! BASE ADRS
138F A08382 Si12rDr G0ldw2 MOV $ARCSA, R! 'GET PTR ADRS
1388 00538 010021 - 15: MOV RO, (Ri}+ ;SET UP REG ADRS PTRS
1383 008370 26:700 000002 ADD 82 RO :BUMP REG ADRS
1380 00S374 023701 00124e o sTEMPO,R1 :ALL SET UP?
1381 005800 091372 BNE i3 :BR _IF NOT i
1392 008402 012737 00S434 00000+ MGY 38, J8ERRVEC  ;SET UP TIMEQUT RETURN ADRS IF ARI! NCT T<ESE
1333 00S410 00So77 173828 CLR JARESR :SEE IF THERE
1339 00S4ls Q123737 177777 O0I34t MOV 8-1,JTYPE :JTYPE=-1 SAYS USE ARL! FOR JOYSTIZK CAL_
1335 Q08uz2 803;4; CLe sCARRY ZERQ SAYS ARI! IS THERE
1398 00S424 012737 COO00E 000004  28: MOV 8ERRVEC+2, 28ERRVEC ‘RESTORE LOC 4 TOET T0 &
1387 00S432 035207 75 B¢ EXIT
1338 00S434 [00036! 38 SEC :CARRY SET SAYS THAT ARIL IS NOT A0RS ASSIGNED
;323 008438 000772 R 2% 60 EXIT
1“,91 LIRRRRRFRER R RRERRE IR RR R PR FREE PR R E R R R R R R R AR IR E RS
1432 -ROUTINE STARTS NC11 AT SELECTED GRIN
1-}C3 L ii*i!i&i*liii!*liiii!iiili!il{*{vliiiliiiiil!iii!!lii!i!*iiitii*
1404 00S<8g 012777 001001 173530 ALSTRT: MmOV #1001, INCCSR  ;SET UP B4¥B4 MATRIX AND A0S ENABLE
108 OSwse 053777 OCi3E0 173532 BIS GAIN, INCCSR +SET UP GAIN
1838 00Sesy D83777 0000GE 1T3SIN 273 88171, INCCSR  :3ET GO BI
;:;g 00842 1D00C207 RTS PC :RETUSN
s RN R R R R ERRR R R AR F AR AR R RN R R R AR R R R R RL IR PR RPN R R AP AR E RIS
14108 - . +ROUTINE STOPS NC11 AND SAVES NC11 STATUS
3411 . PR RERRRRRRRR R AR R RA R R R R AR AR R R AR R R R R PR R R R R IR AR R AR
1412 DOOSWEN QITTI7 173S0B OD131E NCSTP: MOV INCCSR, COMSAV  ;SAVE THE INTERFACE ACTION
1513 £38472 282777 003033 1739%¢ BIC 83, INCLSR :DISRBLE NPR'S
1414 QOSSO0 DOSO7” 17347 SR anCsR : ZERO_ALL STATUS
14ic DBDESDS O0C2c? RTS PC :RETURN
1=l ;
1817 - L RERRRER R RER AR R R R AR AR R R R RF R PR RN RRRERRERRERRRE LR RS
1518 ROUTINE STOPS NC11, SAVES STATUS AND CLEARS MATRIX CORE ARES
1‘?19 - iii!iii!!’iilii!l{!{lliiiiillil'lliiil*ii!iillii*il*iii**iiiii*i
1420 00S30 coﬂ;;; 00S4E4 AlSTPL: JSR PC,NCSTP GO STOP NC1l AND SAVE STATUS
1s21 00SEi2 QI2 C00020 173-72 MOV 8C(2, INCSFUN  ;ZERO Z REG COUNT
l4g2 D0SS20 Q013700 (020000 MOY sMATRIX, RO :GET SET TC ZERO CORE MATRIX AREA
1423 00SSSy ncssgg is: CLR {RO}+ : ERCLOC
1424 00SS2g (020027 080000 CHP RO, sSMATRIX+40000 -ALL DONE?
145 D0SS32 (001374 " gNE 1S ;BR_IF MORE
;;gg 00S€34 000207 RTS C :RETURN
l"iEE ' (i RRERRPRRRRRRRERRERRRRR R EREIRRRRRRRRERPRIRERRARBRRRRRPLERRRRORRS
1823 - :ROUTINE WILL ERASE DISPLAY (VSVCl1 OR VTGI)
1220 -°lf#iii‘liiiiitl*l!!!ii!ii!itiiiiiiiiillibiiiiiiiii!*Qiliiifiit!
1431 COSE3E 005737 0Ol ERASE: TST  DIYPE HRINT DEIPL vt
i=3z 00fS42 100017 e BPL 28 :BR IF VSvOl
1433 C0SS48 CI2777 CO0Oi1: 173kl MOV $16,3VTCSR :ERASE DISPLAY
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DINCB.B11 PRJbRQH SUSROUTINES

:33; gggsgg 905237 UEéﬁﬂé o gLf Isnggan ggTLup VTU% ERnss WAIT LOOPS
Y A8 9 (O i S !

S Bﬁsggu 8533, Goisd I e T *1 : ROUNT RuAY

Iﬁa? 00S870 (001375 BNE ~STILL O

1438 00SS72 00S337 0C1250 DEC TEHPl : 2ND %oop DONE?

1833 oossgg 00137 BNE 15 tBR IF NOT

14490 00SE 0414 SR 43 :ALL DONE - RETURN

1441 00SB02 052777 001000 173412 28: 315 1000, 3VIVCSR  ;ERASE oxchnv (CLR BIT MAP;

1442 00Sp10 108777 173406 33: TSTB  aVIVCSR :L0OK FOR READY

1443 00SBI4 100373 BPL 3% tWAIT roa IT

1444 00Sple Q42777 QC1000 17337e BIC #1000, 3VIVCSR  :TURN OFF ERASE DISPLA

1448 038834 2177t 002035 17333 MOV $2035.3VIVCRG  ;CLR CHAR BUFFER 2 czsnaLE CURSOR
5::§ 008832 005207 43: RTS PC | EXIT

1448 (IRRRRERFRBRERERRRRRAR SRR RRRR R R ERREEREREREEER RIS REF S SR 425248
1848 ‘ROUTINE WILL LOARD BIT MAP (VSVOL)

1480 . :RO CONTAINS BIT MAP ADRS AND Rl THE BIT MAP DATA

1‘151 lf*!iii*iil!!itilii«l!!l{l!!lll}l!iliilﬂll!!llll!!iii*ifiif!tfii9
1453 DOSE34 Q427T? 000400 173380 Ads 8I¢ $400, JVTVCSR  ;STOP DISPLAY

1483 00Se42 010077 17335k MOV RO, IVTVYMAP :LORD BIT MAP ACRS

1454 0Q0Ss4e Q42777 00400 173348 DCONT: BIC 8400, IVTVCSR . :AGAIN IF ENTERING HERE

1485 00Sgsy 10S777  ITaN: i8: TSTB JvTViSR :READY?

1486 (00See0 10037S : 3PL 18 ‘WAIT THEN

14ST  Q0Seg2 Q10177 17330 MOV - Rl AVTVPX :LOAD BIT MAP

1458 CO0Sges 0S27P7 Q0040] 17zaz:e BIS oqbo aVTVCSR QESJHE DISPFLAY

{4;3 308e7% 000207 kTS :RETL

1481 I RRRRERR IR R RRARRERERRER R AR EE PR R R R R R R R R PR R R R BRI RRRRERRR 222
1<l +ROUTINE WILL DISPLAY A POINT (VTOL)

1583 i iiiiii‘!*iii!lii!ii!liliii**ii!i!!!*ii!i!*!*i!i#lit*i*it*!fi#if
1964 00SETE 108777 173332 2422y1: TSTB  ZVTCSR :DISPLAY RERDY?

1465 00S702 109375 BFL DISPY! ‘WAIT FOR IT

1468 005704 042700 174202 8¢ #174000, R0 :RID GARBAGE

1487 COTS7I0 Q42701 174000 8IC 817400C R| :RID GAR3SAGE

1488 Q08718 Q10077 17331E | Mdv RO, avIXDAC :SET UP X DAC

146S 008720 Qi0I77 173314 MOV R1.JVTYDAC :SET UP Y DAS

;3;; 308738 002207 RTS pC’ (EXIT

1872 ‘,.liillilliiill!!llili!!liii!llillilli!*lililiiliiiliiliiiiiii*i!
1§73 :ROUTINE WILL DISPLAY X 8 Y CROSS HAIRS ON VSVO!

147‘4 Qiiiii!*l!lﬂlii*i{ii*itiiiii*ii*i!illitiii!iiiii*i*i!iiiii*ttiﬂ»
147 30STEe 20S777  173e:s . Atspyz: TST VTVCRG :READY?

147€ 008732 1003 - 2FL CISPY2 tWAIT IF NOT

1477 008739 10S137 CD12ve COMB  TEMPO :X NEEDS TO SE INVERTED

1478 005740 0:I3777 OClg4e 173250 MOV TEMPQ, QVTVCHP  ;LOAD X 8 Y CROSS HAIRS

1475 C0S74e (82777 Clefol 173288 IS 816008, 3VTVCRG  :ENABLE THE CROSS HAIRS

;3g§ ftS7s¢ 000207 RTS PC : RETURN

1422 lbi}i{»!}i{l{{!il!lllililil!iiiiﬁii!lli«llii!lﬂll}{iiliii&li*iiii*
1423 sROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN

1484 orsanveo WILL CONTAIN ALL THE INTENSITY LEVELS -

145 . osmrwaoonwr%swaumunwmnmhmﬁr-
143E :NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN F

:POSSIBLE DISPLAY ADJUSTMENTS BY THE USER
EARRREESRIRRREREPARREARARRAAIRRERRARRRRRNRRR AR AR AR PR RIRR IR IR AR

hIMGE: nov 100, RC +COUNT &4 ROWS .
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2 B PROGRAM SUSRIUTINES
%:QD 222?&2 0%370; 221340 quv TRBLEX,R! :GETN%ELECTEDQIEOTOPE PER ROU
1 J0s™ Pe 2001 MOV 8 . : 73 O
lﬂgé 55 7?8 815?83- 3 8188 MOV Iiaa Eé ;ig NIEL BEERESQ&? HIGHES? INTENSITY _ZVELCLCC-C:
1433 00S77& (010321 - 1§: MOV R3, (R1)+ :L0RD CORE IMAGE
1494 Q06T 0 03530 DEC R% +DCNE ROW?
1435 (0060C2 Q0137 SNE 1 ' +:BR IF NOT o
14396 00e0C4 00S200 DEC RO . +DONE RCWS?
1497 Q06006 00i43S 8EQ 23 : :BR IF SO
1438 6010 1627C2 (322001 SJUB 8l R3 ;LOWER NEXT CELL VALUE
1489 20e814 §1s702 038143 MOV 180,82 :RESET ROW LENGTH CCUNTER
1S00 0ue02C Q00766 BR 13 +LORD THIS ROW IMAGE
}§Q% 008022 200z207 23: RTS RC :RETURN FOR DISPLAY
s . 3
ISC3 LIRERRRERRRFRERFRERRERR RS FAREEPRFRIRIFREEREFRRRFPRRFRFR RSN I RS 42
1504 +ROUTINE WILL DO A CONVERSION AT CHAN 8 IN "ARCHAN®
1838 sEXIT WITH CONVERSICN VALUE IN R3 : e
1808 AR R REERERRER R R RN R R RN RS ER R EEREREREFF R RSP R BS LR EF PR PP
1507 008024 (0OSTTT 1732l RRCONV: TST 3ARBUF sCLR DONE FLAG ¥
«S08 Q0030 013777 201350 173204 nog ARCHAN, JARCSR :LD CHAN & UNIPOLAR BITS
iS0% 008036 2707 DDQOQI 173.7¢8 ~ BIS 8l JRRCSR +START R/D
i1SIC 008044 105777 173172 18: -TSTB 2ARCSR ;LOCK FOR DONE
1S1i 0Cs0SC 100375 : SFL 13 +WRIT FOR IT
1Si2 0060Se 017703 (73188 MOV JRRBUF ,R3 +:GET VAL!
1S3 Q0E0SeE 182703 O0C=CC :Ug ISOQ.R§ :OFFSET VALUE
1Si4 008062 032703 1774C0 ' BI1 81774900,R3 +SEE IF QUT OF RANGE
1515 Q08066 100402 gMI c$ ;BR IF TOO SMALL
isls (08070 001003 SNE 33 : +8R IF TO LARGE
1317 (08072 (000404 " ER 43 +NORMAL EXIT
ISIB 0208074 0(0S003 cs: LR R3 LIMIT TC O
1819 (080768 00CHCZ2 ER 43 sov EXIT
1520 Q008100 DJ127°C3 000377 23: MoV 8377 ,KR3 :LIMIT TC 377
%Egé 006:0« 000207 -3: RTS PC EXIT
1823 Ll RRRRRERERF SRR RRRRRRR SRR RRRRER AR SRS R RRRRRRIRRRRRERRIRIRERRRRE
1524 +ROUTINE WILL CISPLAY R CHARACTER (VeV0l)
1525 AR RRREEREER R R AR RN R R R R R R R R R R R RN R AR R AR R AR R R4S
i1Set Q08I0 0OQ0S777 173102 Bluar: TST avVTVCRG ;RERDY?
1827 Q0&llg 10037S BPL - CCHARR +WRIT FOR IT
158 (00gily 110377 173074 MOVB R3,JdVTVCRG +LOAD CHAR
| iggg cublel 000207 - RTS PC {EXIT
1831 P ERAREARRRARAR AR R R R AR AR R R R R R R R AR R RR AR R R F SRR AR A2
{ 1532 ;KEYBORARD INTERRUPT SERVICE ROUTINE
| 1833 IR RRRRRREARRARR R PRI RRRERERRRRERRRRERRRRERRRERPLRP LR RIS 2 2P
1834 00el22 017737 172020 0201306 YBINT: MOV aSTKB,KBUFF +READ KEY BORRD
i 1835 O00E130 042737 000200 001306 BIC #8200 RBUFF +RID PRRITY
i a836 006i3k (22737 000003 001306 CMP li.KéUFF :CNTR* Y
{1837 J06l¥% (001002 . BNE 1% ;B8R IF NOT
| 1538 0C&l4e Q00137 001712 JMP LISEN +ABORT WHRTEVER 8 LIOCK FOR NEXT COMMAND
! ;gag 0CeiS2 0CCO002 13: RTI
155] PR AR R R AR A AR R R R PR R RRRRAR IR RRAR AR RIRRRRRPRERRRRL BRI AR
o 1E43 sRCUTINE TVPES 'CR® AND °LF* OR CHAR IN TTYQUT
| 1S42 ' -3Qiffli!i!iiiilll!!illl!il!iiiibiti!!i’!ii’iiiiiiii!!’iii’iiiiii
| 1E%4 QCglS4 (12737 2C0CIS 0201210 YFCR: MOV 815, TTYQUT :SET UP FCR 8 "CR°
; 15 0si82 (04737 COel7s JSR PC,TYPO '
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INCB. P11 "PROGRAM SUBROLTINES
1545 006166 Q12737 002212 20:i210 MOV 812 TTYOUT 1SET_UP FCR LF
1547 Q0ElTY 10S77T 1TZTE0 TYP2:  1ST3_astes tHAIT FOR LAST CHARACTER
1848 008300 103373 s BPL TYPQ
1543 006302 (1377 001310 17znu2 MOV TTYOUT,3$TPB ;SEND IT OUT
1358 008210 000207 RTS PC
- : =
1882 . il**i*ii!li*illi!lii!*lli*!*l*l!l!!iii#**i!ii!i**!*9*&**4**4**!’
1553 :5ET IS A SUBROUTINE TO GET AN X,Y COCRDINATE FROM THE
1559 :CODED LEVEL MATRIX,DISPLAY IT AND EXIT.
1S5S ii iiiiii**l*!**l!ii‘*i*ii*ii!*lli!**ii*!**i*!ii!!*!*f'li}i!iifffi--l
1855 00e212 111802 B ST:  MOVB (RS),R2 sMOVE A BYTE OF X AND Y
1857 0Q0e314 282702 17TTC0 8IC 8177707 R2 sMASK ‘ALL BUT X
1558 006330 00s202 ASR R2 :ABS VALUE IS 4#x
1553 (0Q0eg2z 080200 A0 R2,RO :ADC TO CORNER VALUE
1580 00324 112502 MOVB (RS)+,R2 :MOV SAME BYTE AND POKE PCINTER
iS5] DO0e32e QY3TOE 1TTTTC 8I¢ w177770,R2 :MASK ALL BUT Y
1562 006232 Q0e0z0l ADD R2.R! :YABS Y INC IS 3
1563 00e334 00e3C aSL Re :50 DO Y=Y#3
iSe4 0Os23% OQBC20! ‘ AOD R2,Rl ;ADD_TO CORNER VALLE
1565 006240 Q004737 0OS87E - JSR ' PC,DISPYI :GO_DISPLAY PQINT
1866 Ookavd COoaCy RTS PC :RETURN TO MAIN
1SE8 a- o5 :ii{!!!!ii!iiii!iii!iillill*iilﬂllil!}liill!l!i*l!*i*i!i**e*{-M-{«H'
18£9 _ ; ¥4IS SUBROUTINE IS CALLED WITH THE_RDDRESS OF A
1570 :MESSAGE TABLE FOLLOWING THE CALL. THE MESSAGE
1577 s TABLE CONTAINS A LIST OF POINTERS TO PHRASES.
1572 :EACH PHRASE IS TERMINATED WITH A 200 BYTE. THE TABLE
1573 +IS TERMINATED WITH A 0.
%g_}g P RRRERRREERERARERRTEFERERLRRRERRAR RN ERRRRRRRRRRRRREE LR RS2 ER 22
1375 CCo24e 017805 QOCCOS - YTWRIT: MOV 2(SP),RS sGET ADDRESS OF MESSAGE IN RS
1577 0063s2 Q82716 000032 ACC #2, (SP) :ADJUST RETURN —
1578 00£3Se 005715 VIPL: 157 (RS) :LOOK FOR ZERQ AS TERMINATOR
1579 ([CEZED 001478 BEG VTWDON :3R IF MSG DONE
138 0%b2e2 (012504 MOV (RS)+, R4 :ADDRESS OF PHRASE TO R4
1381 008364 112402 VTIL:  MOVB (R4)+,R3 :THIS IS LETTER T0 BE DISPLAYED
1582 00636k 100773 € 2 BM] YTPL :200 1S THE TERMINATOR
1583 (006370 00S737 001254 - 7T DTYPE s WHAT DISPLAY?
1581 OOeery 001003 | BNE  DVTOI i8R IF VT0I
1585 00B27e Q04737 00E10e JSR  PC,DCHAR :G0 DISPLAY CHAR vSvO!
158 008302 000770 e VTIL :G0 LOOK AT NEXT CHAR
1537 (00£304 022703 0O0OODIS DVICi: CMP  ®15,R3 :CR? .
15ge 00630 001004 BNE - 1§ {BR_IF NOT
1888 006312 012737 0OODOC 001328 MOV #0,BASX *$RESET MARGIN.
1530 006320 00076l 3R VTUL 160 GET NEXT CHAR
i8] 008322 022703 000012 13: CMP . 812,R3 ILF?
192 D00e36 001004 BNE ~ VTEXCP '8k IF NOT
1583 006330 162737 00000 001330 SUE  #&0,BASY 160 TO_NEXT _LINE
1594 00e33 0O007S2 | BR VUL iG0 GET NEXT CHAR
1595 00p340 110337 001304 ' VTEXCP: MOVB R3,KBDBUF :THERE ARE A FEW CHARACTERS
15 0Oe344 012737 000034 CO0B4ED MOV %34, TEMCHR s THAT REQUIRE CONVERSION
1597 00352 004737 O00eue2 JSR PC,BRAN :BEFORE DISPLAY. .
1892 00835 00e273 VTEXCT-] -
143 00e3E0 OCe4a0 * CHAY :CHARCTER IS «
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206422

00Bu416

806415
Ce40

000420

74

C7%

062737
062737
00S237
362737
013703
042703
008303
006303
052”03
00473

000?03
000207
0000c0

017837

013737
013737

o8 o7
077 000
000004 906460
07 00u&0
50460
000002 008460
00EHED
177700
012652
005533

000003 00853C
020002
006530
000024

001304 (000014
000030

0Ceetl Q0eEk2
00tee4 0OBEER

103
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CH7S '
CHT2 e
8H?§ )
H77 :?
BR VTNOSP :CHARACTER IS 0K AS IS

VTEXCT .BYTE 74,75,72,76,77.C

‘

* LEVEN
CH77:  ROD #4, TEMCHR : CONVERT OCTAL TO 42

CH76: ADD 87, TEMCHR : CONVERT T0 4
CH72:  INC TEMCHR : CONVERT T0 2
CH7S:  ADD 82, TEMCHR :CONVERT T0 36
CH?4: MOV TEMCHR, R3 :R3 NOW CONTAINS PROPER VALLE
VINOSP: BIC #177700,R3 :CLEAR GARBAGE
ASL R3 sMULTIPLY & BIT OCTAL BY 4 _ _
ASL R3 - :TO FIND RELATIVE POSITICN IN TABLE
ADD #TABLE-Y,R3 :THIS 1S ABSOLUTE POSITION
ISR PC,TIXDLQ :DRAW CHARACTER
BR VTW. :AND CONSIDER NEXT

VTWDON: RTS PC
TEMCHR: O ;SPECIAL CHARS ARE BUILT HERE

3 ii***!********i*i!ii****!*******!*i*!*i!!**!!!iiiii*ii**l!ii!**
:tHIS ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE)
*AGAINST A LIST POINTED TO BY CONTENTS+l OF CALL+2.
:IF A MATCH IS FOUND, CONTROL IS rannsrsnso T0 ADDRESS
:CONTRINED IN CALL +2+2N WHERE N IS THE NUMBER OF
:THE ENTRY IN THE MATCH TABLE THAT MATCHED.
:IF NO MATCH IS FOUND, CONTOL IS TRANSFERED TO THE LO’RTION FOLLOWING
THE LAST TRANSFER ADDRESS.
A ZERO IS THE MATCH TABLE TERMINATOR.
:THE N AND C BITS ARE CLEARED ON EXIT
i**ilii!ii*ﬂil*i*i***!*li*!i*!***ii*!!!!!*ii!iiiii*{iiiitiiiai
éhnn MOV 2(SP),MACHER +GET ADDRESS OF MATCH LIST
BRANL: RDD #2, (SP) :ADJUST RETURN POINTER

INC MALHER :MOVE MATCH POINTER

5253 gnngnsn ‘A ZERO INDICATES END OF LIST

CMPB KBDBUF AMACHER

BNE BRAN :NO MATCH. TRY AGAIN

MOV a(sp) (SP) | :PUT TRANSFER ADDRESS ON STACK
NOMACH: CLC :CLEAR CARRY BIT

CLN :ANC N BIT .

RTS PC RETURN APPROPRIATELY
MACHER: "

*llii**iiii**illlili!i*!i*l*ili!llliiiiili*ii*l&i**lti*i*iii*ti
THIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF PQINTS

s THE ROUTINE IS GENERALIZED AND HUS? HAVE VARIOUS

;CONSTANTS SETUP BY THE CALLING PROGRAMS.

R3 POINTS TO THE MATRIX CODE WORDS

PR R R AR

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

<
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1682 00BE74
1590 00e&76

006700
1882 006704

1864 0ne7iz
1695 00E7id
163 DOE72Q
1697 0OE722

PROGRAM SUSROUTINES
913737 008&70 008672

Bigzgs UUl3é&

013701 001330
006002

004737 00SE76
005337 008662

063700 001332
J0S337 00666E

013737 005683 00gsES

013700 001328

063700 001332
860037 001326

Q0S037 006726
gQ4737 008722

S .
004737 006246
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MOV COLK,COL nno THE NUMBER OF COLUMNS
MOV (Rg)+ R2 gng 10 gs oscoggg
MOV BARSX,RO uILL CONTAIN THE X C
: MOV BASY,RI nx NOW CONTAINS THE Y COORSINATE
TIXL: ROR R2 ~ :CHECK CODE WORD FOR 8IT
BCC TIXBNO . :IF CARRY BIT CLERR NO POINT TO DISPLAY
JSR PC,DISPYl- :GO DISPLAY POINT
TIXBNO: DEC SHFTCT v :COUNT INFO BITS IN WORD
BNE TIXWOK . :CODE WORD OK IF NON ZERO RESULT
MOV (R3),R2 :GET NEW CODE WORD
TIXWOK: ADD INCXY,RO sREFERENCE NEXT POINT
DEC ROW :DONT GO Pnsr END OF ROW
8NE TIXL NON ZERO OK
MOV ROWK,ROU ‘RESET
» ADD INCXY,R1 MOV Y UP A
DEC COL :WHEN COL=0 us nns DONE_
BEQ TIXDON
gov ?nsx RO ;RESET X TO LEFT HAND EDGE
TIXDON: ADD INCXY,RO <MAKE A SPACE BETWEEN LETTERS
nog gc . BASX :AND RESET BASY ro NEW VALLE
L
SHFTK : .
SHFTCT: 0
ROMWK : <
ROW: ]
SOLK: 5
¢oL: O

BRI R RN R A
THIS ROUTINE CALLS 'ASCIZF WHICH CONVERTS A SINGLE OR DOUBLE
:PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TQ SCREEN

i e s S L e e e e el e it

B¢ ANK: gounnv

AWRIT: CLR DUMMY2
OTTY: ISR PC,ASCZSP
DUMHYI

ADLMM
ISR PC,VTHRIT
BLANK

RTS PC

ii***ii*!i**iiil*ii**!ii*iii!ii**i***ii*i***iii*ii*f*ii****i*i*
' ¥HIS ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE

' TO AN ASCII DECIMAL nunas

:THE CALL 1S JSR PC,RSCIZ

‘WITH THE ADDRESS Of ruc LOW ORDER OCTAL WORD IN

s CALL +2
?NDCTHE ADDRESS OF THE PLACE THE ARSCII DECIMAL IS TC BE STORED

: THE HIGH onosn OCTAL WORD MUST BE IN THE LOCATION FOLLOWING -
:THE LOW ORDER WORD.

}gg suangg;éne SHOULD BE CALLED BY

: 10 supbness LEADING ZEROES AND TO LEFT JUST’FY THE
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J
Zre
e

INCB. P11 PROGRAM SUBROLTINES _
1712 :ANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT
1713 sWILL ALWAYS BE 11 BYTES.
1718 i**nnn*uu**unuun***“ﬂ*uuu*uﬂu*ﬂufnuunu
1715 o673 000090 : Bimmy;
1716 006726 000000 ommao
1717 006730 0000QC e ZESUP: 0 ,zsno SUPPRESS FLAG
1?13 832235 005237 006730 nsczsp INC ZESUP +SET FLAG
171 736 017601 000009 ASCIZ: MOV @(SP),RI *GET LOW ORDER ADDRESS
1720 QO6rig Qegrie (000002 ROD %2, (SP) : ADJUST POINTER
1731 00&74€ 0121 - MOV (R1)#+,R3 :GET LOW ORDE
1722 006750 011102 MOV (R1),R2 :GET HIGH onosn
1723 006752 0J12737 000012 007070 MOV #10. . DIVCNT +10 POSSIBLE DIGITS
1724 006760 012705 007072 MOV #ASCRES,RS :ADDRESS OF DIGITS
1785 00676M .112725 000200 MOVB %200, (RS)+ :CHGEN TERMINATOR
1726 006770 012704 002012 ASCLP: MOV #10. R4 :DIVISOR
1737 006774 010546 : MOV RS,-{SP) :SAVE RS DURING DIVISION
1728 006776 004737 007120 JSR PC.DIVIDE :DIVIDE BY 10
1729 007002 012605 : MOV (SP)+,RS - :RESTORE RS
1730 007004 062702 000080 . ADD #B0,R2 :MAKE IT RSCII
1731 007010 110225 MOVB R2. (RS)+ :PUT IT IN THE ASCII STRING
1732 007012 010103 MOV R, R3
1733 0C701% . 010002 MOV RO.R2 «PUT ANSWER IN DIVIDEND SLOT
1734 007016 005337 007070 DEC DIVCNT
173C 007022 OOI3e2 - BNE ASCLP
17 3 ;NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER
1737 9007024 005737 ' 006720 TST ZESUP - SUPPRESS ZEROES?
1738 007030 001410 \ BEQ MOVALL :NO MOVE ALL
1733 007032 005037 006730 ~ CLR ZESUP :INIT THE SWITCH
1740 007036 124527 000080 SKZE: CMPB -(RS), 880 :L00K FOR ZEROES
1741 097042 001775 BEQ SKZE + AND Pnss BY THEM
1742 007044 105728 - TSTB (RS)+ : BACK-U
1743 007046 100001 BPL MOVALL :AT usnsr ONE ZERO
1744 . 0070s0 (00S205 . INC RS :POINT TO FIRST NUMBER
1748 ~807052 017600 000009 MGVALL: MOV a(SP),RO . :ADDRESS OF RESULTS
1746 007086 062716 /000002 ACD #2, (SP) : *ADJUST RETURN
1747 007062 114320 MOVAL: MOVB tns) (RQ)+
. 1748 007064 100376 BPL MOV ;200 BYTE IS TERMINATOR
1749 007066 000207 | RTS PC
17s0 007070 000000 | DIVCNT: 0
1781 007072 00710S ASCRES: .=.+11.
1782 (007105 007120 ADUMMY: .=.+11.
i;ga . : -EVEN
17€E | : 3 R Y 2232 3233222823223 3233232322322 32 2 3333323 3323233223333 322
178E ' - :YHIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER
1787 rounn IN RE cux) nuo R3 (LO) av THE POS'TIVE NUMBER IN
. 1788 ~ * F é (HI) AND R1 (LO). X
1789 HSHTI"E LEFT JUSTIFIES DIVISOR KEEPING TRACK OF SHIFTS
1782 > so T FIRST BIT IS IN BIT I4 OF R4. THE SHIFT COUNT IS THEN
1761 AND THE DIVISION. IS STARTED BY COMPARING THE
1762 : oxvxson (surrrzo) TO THE HI ORDER OF THE DIVIDEND.
1763 j : IF COMPARISON suous DIVISOR SMALLER, A SUBTRACTION IS DONE
1764 | ’ %%gwmm mm:m%mgﬁmmmmﬁmm.
17€3 REGUARDLESS OF COMPARISON RE ULT BOTH THE ANSWER AND
176E - :THE DIVIDEND ARE MULTIPLIED BY 2

1767 - ' : A s THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICATED BY
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PROGRAM SUBROUTINES

: SHIFTCOUNT,
:R2R3 / R4=RORI
P RRERREREREEAXREERRRLEREERER IR LR SRR E LR S XA R R R AR LR RS LR R L RER P22

OtviDE: SLR Rg + INIT SHIFT COUNT
LR R
CLR R! :ZERG THE ANSWER
DIVIUS: INC RS . :THIS IS THE SHIFT CCUNT
ASL RY ~ iDIVSOR X 2
BPL DIVJUS GO UNTIL BIT 1S SETS
ROR R4 MOV IT BACK ONE - :
MOV RS,RMJUST :SAVE SIFT COUNT FOR REMAN. JUST
ADD #16.,RS :SIMULATE 16 BIT SHIFT
DIVLOO: ggt 56 :ANSWER X 2
CMP R2,RY . : COMPARE DIVISOR AND DIVIDEND
gné ggsgg , : IF DIVSOR LARGER NO SUBTRCTION
_ INC Rl :NOTE SUBTRACTION™ IN ANSWER
NOSUB: ASL R3 * tMAKE DIVIDEND LARGER
ROL R2 :BY 2
DEC RS :D0 ALL THIS SHIFCNT TIMES
EEE DIVLOO
RLIL: ROR R2 :NOW RIGHT JUSTIFY THE REMAINDER
DEC RMJUST :
ENE RLJL
RTS PC
RMJUST: O

s RREREERRRERERERERFERRERRIREEERFRERRRRREREEEREFRERRRRERRRRRERRRE

:THIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALLUES
s BELRLARABLAUAL R LG SR E SR LES Y 44 FF LI LL AR L L LS RS R LS E w2 E 2022243257+

XYAVE: 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

ggg Tg,cxveurs ;Ego OF BUFFER?

MOV $XYBUF, R2 :YES, G0 BACK TC BEGINING OF BUFFER
18: MOV_  R2,XYBUFP :SAVE NEW BUFFER POINTER

MOV #XYBUF,R2 :CALC AVE X

JSR PC, 108

MOVB  RO,-(SP) :SAVE IT .

MOV 8XYBUF+1,R2 :CALC AVE Y :

JSR PC, 10§ G0 D0 IT

SWAB RO :GET X=-Y IN RO

BISB  (SP)+,R0 :GET SAVED X

MOV . RO, TEMPO :PUT IN TEMPO

MOV (SP)+,R0 :RESTORE RO

RTS PC SEXIT WITH AVE X-Y IN TEMPO
108%: CLR RO ; ZERO SUM : P
118:  CLR RS :00 A MOVB TO A REG (UNSIGNED)

BISB  (R2)+,RS

ADD RS, RO :ADD IT IN

INC RZ :SKIP OTHER VALLE
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1824
l925
182

1828

1829
1830

b

SERREERE

1839

Gl
7

(e
007224

007326
007330
007334

06733¢
007336
007340
007342
00

PROGRAM SUSROUTINES

920227 007436
&

0063

006300

000300
042700 177400
00C207

000000
000000
000000

CMP R2, #XYBUFE :END OF BUFFER?
BLO 11% :NO
ASL R0 :DIVIDE BY 32.
ASL RO
ASL RO
SWAB RO -
8IC 8177460, RO sCLR* HI BYTE
RTS PC
XYBUF:
' 0
0
9
0
0 ,
g - ‘
0 - :
0 ¢
0
0
0
0
0
0
0
0
0
0
0
0
0
8 -
0
0
0
0
0
0
0
0 i
0
0
XYBUFE=.
XYSUFF: XYBUF

;'****li*ii*i*!*!i!*ll*!*iiillil*!il***i****i*i*l**i**i*i**i*****
"SBTTL TTY INPUT ROUTINE

;él*l*il!;;!lill!lll!!lil*i!l*lilll*l!!**l*****!*i**************!
.ENRBL L :

§ 5 HHHERER AR IR R X R R AR RN AR

s ¥SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

- ;#ROUTINE IS ENTERED FROM THE .TRAP HANDLER, AN

; D WILL
-+ #SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH ngzsrsn TRAP CALL
s #WHEN OPERATING IN TTY FLAG MODE. : .
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DZNCB.F11 TTY INPUT ROUTINE ¢ ,
iasu 007440 0237%7' 000176 001J40 S$CKSWR: CMP #SWREG, SWR :: 1S mr& 5,?‘,]55““ SELECTED?
1 %77333 ?&97/ 171470 %a 5§§Ks Esgﬁum Trénsv :
1883 007454 100071 BPL 15§ ++IF NO, DON’T WAIT AROUND
1884 0074Sb 117746 171464 MOVE  ISTKB,-(SP) : 1SAVE THE CHAR
. 1885 (007462 (42716 177600 BIC 81C177, (SP) : :STRIP-OFF THE ASCII
1886 007466 022726 000007 CMP 87, (SP)+ +:1S IT A CONTROL G?
1887 %ma 0010 BNE 158 ::NO, RETURN TO USER
1888 007474 123727 001134 000004 CMPB  S$AUTOB, 81 : ARE WE RUNNING IN AUTO-MCDE?
.%ggg 007502 001456 - BEQ 15§ : :BRANCH IF YES -
1891 m;gm 104400 01031 TYPE  ,SCNTLG ::ECHO THE CONTROL-G (G)
1892 007510 104400 01031 §GTSWR: TYPE ' SMSWR : TYPE CURRENT CONTENTS
1893 007514 013746 000176 MOV SWREG, = (SP) ;;SAVE SWREG FOR TYPEOUT 3
1894 007520 104401 TYPOC ::1G0 TYPE--OCTAL ASCII(ALL DIGITS)
1835 007522 104400 01(330 TYPE  , SMNEW : PROMPT FOR NEW SWR
1896 007526 005046 19§:  CLR ~(SP) :;CLEAR COUNTER
1897 007530 46 , CLR -(5P) ::THE NEW SWR
1898 007532 105777 171406 - 78: ISTB  3$TKS :1CHAR THERE? -
{333 007536 100375 . . BPL 7% :1IF NOT TRY AGAIN
1901 0O7S4G 117746 171402 MOVB  3$TKB,-(SP) :sPICK UP CHAR
iggg 007844 042716 177600 BIC #1C177, (SP) s 'MAKE IT 7-BIT ASCII
1308 - e
1906 007550 021627 . 000025 93 CMP (3;),:25 ::IS IT A CONTROL-U?
1307 - 007584 001005 BNE 1 : 'BRANCH IF NOT
1908 : 007556 104400 010305 , TYPE SCNTLU +;; YES, ECHO CONTROL-U (tU)
1909.- 007562 062706 000006 208:  AQD 46, SP :+ IGNORE PREVIOUS INPUT
igi? 007566 000757 BR 19 ::LET’S TRY IT AGAIN
1812 . :
= 1913 007570 021627 000015 ~108: CMP (SP), 815 ::1S IT A <CRY? :
1914 007574 001022 : b BNE 168 : 1BRANCH IF NO
1315 007576 000004 ST 4(5P) s:YES, IS IT THE FIRST CHAR?
1916 007602 001403 BEQ éxs : ;BRANCH IF YES
1917 007604 016677 000002 171326 MOV (SP),3SUR : :SAVE NEW SWR ,
1818 007612 062706 000006 11:  ADD -g% s :CLEAR UP STACK :
18919 007616 104400 00116l 145:  TYPE . s TECHO <CR> AND" <LF>
* 1920 007622 128727 001135' 000001 cMPE  $INTAG, 81 :sRE-ENABLE TTY KBD INTERRUPTS?
1921 007630 001003 - ENE xsaa ::BRANCH IF NOT -
1932 007632 012777 000100 171304 MOV $100, 3$TKS : tRE-ENABLE TTY KBD INTERRUPTS
1923 uonpqg % ; 15§:  RT ;;azxam -
1934 00764 010512 16 J PC, STYPEC s tECHO CHAR
{325 gg;lg;sozs 021627 000060 - _ cn; {sb:,oso : 1CHAR < z;_ N
195? 007654 %ﬂ 000067 + &Lv zg),m :;?rm"m'f Tl .
1928 007660 003015 BGT 1 s F YES
1929 %gras % IC 60, (SP)+ :: mg- ASCII
1930 766 ST 2(SP) ::1S THIS THE FIRST CHAR
193 b7e 001403 BEQ 1 ;;agmcu}rvcs A
1 574 | B & (SP) ;3NO, SHIFT PRESENT
1 3 1 (SP) :: T0 MAKE
1934 007 % ASL (SP) i FOR NEW ONE.
1935 000002 s 178 INC 2(SP) : ;KEEP COUNT OF CHAR
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11-DINCE-C SAMMA 1l ENERCISER MACYIL 27(T32) 21-5EP-7B 15:32 PARGE 4O
{ Ty INELUT ROUTINE W
00TT08 JSEEIE 1TTTTS 8BS -2(5P), (SP) ::SET IN NEW CHAR
30~T12 30075t '’ 3R 7§ ::GET THE MEXT -ONE
307°14 108400 oou1sC 188:  TYPE §IUES i TYPE 7<CRY<LF)
gcer20 458330 | BR 208 + +SIMULATE CONTROL-U
.0SABL LS8
& ;QQlii!!QQ\}}QO!{QQQQQQQQQQQ!f! FEEPTRRE4922 2839228222228 3 2234034
=*1855 RCUTINE WILL INPUT @& SINGYE CHARACTER FROM THE TTY
MLl )
L ROCHR + s INPUT A SINGLE CHARARCTER FROM THE TTY
N RETURN &ERE ::CHARACTER IS ON THE STACK
‘2 - ::WITH PARITY BIT STRIPPED FF
20772 Dllgde $ROCHR: MOV (5P, =(5P; : :PUSH DOWN THE PC
80772< 01&Ed& 00200+ 0000s: M3V 5(5P}, 2058 ::SAVE THE PS =
307732 10STTT IT1Zds .8 §78  38TkS :iWAIT FOR
80773% 10037S gPL g T : 1A CHARACTER
307740 5&7755 171202 005004 MOVE  38TKB,4(SP) ::READ THE TTY
007746 D42786 177800 050704 BIs 810 187 TSP ::GET RID OF JUNK IF ANY
0C77Sy 028827 (000004 30002 CME 4(3F), 823 ;1S IT A CONTROL-S?
77e2 05I012 3NE 3§ ::8RRNCH0£F NO
307784 108777 171154 25: 7578 3¥TKS : tWAIT FOR A CHARRCTER
00773 100375 3P 23 o ::LOOP UNTIL ITS THERE
307772 117746 171180 M3 33Tk, - (3P ::GET CHARACTER
7776 DNgT1E 177800 8i¢ 8¢C172, (3P s tMAKE IT 7-BIT RSCII
610002 Ge3e27 Cood2! CMF (SE)+, 821 ::1€ IT A CONTROL-Q7
310006 00136k  BNE 23 ::1F NOT DISCARD IT
010010 00C7S0 E g 13 ::YES, RESUME
010012 026827 00004 200140 38: oMP §(SF}, 8142 ::1S 11 UPPER CAsE?
010023 Q024C? BLT e + :BRANCH_IF YE?
0i0022 02ee37 000004 0001 oNP 4(5P), 8175 IS IT A Epsc AL CHAR®
810630 003053 83T 43 : :BRANCH IF VES
010232 J4278E 000040 00030 EIC 940, 4.5P) ::MAKE IT UPPER CASE
fi83s3 0odone 4§: RTI ::60 3RCK TO USER
2 I I T P R RS R Y I P T T R R TR ST T R P 2]
;*1255 ROUTINE WILL INPUT A STRING FROM THE TTY
(RLRLL: -
i ROLIN 1 INPUT A STRING FRCM THE TTY
" RETURN MEZRE - 3:ADCPESS JF FIRST HARACTER WILL 3E 02
- s TERMINATOR WILL 28 A 3YTE OF ALL o°S
010042 010346 $ROLIN: MOV R3,-(SP) :;gnvs ng
10044 0J0E04% CLR -(SP) :sCLERR THE RUBOUT KEY
iCC4e 012703 010276 18: MOV s3TTYIN,R3 ::GET ADDRESS
gzoosa 2703 010333 z3: CMP s§TTYIN47,R3 :;aurr; FgLL’
10056 101456 BLOS 4§ ::8 WAL
gLaes 103408 CHR 1150 READ ONE CHARACTER FROM THE TTY
gzcosa 11281 MOVE  (SP)+,(R3)- ::GET CHARACTER
10064 122713 000177 108: CMPB 8177, [R3) ::1S IT A RUBCUT
czac;g 001022 BNE 1 1:BR IF NO .
8123 -S76; ST (SP) ::ga THIS THE FIRST AU3oLT"
613674 9010 BNE 63 11BR IF NQ
810078 lle737 QCOIM 010274 MOV 8,33 11 TYPE A SACK SLASH
BiZioe 1fawBo RIEE% TYPE .38
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OONJB.PLL TTY INPUT RIUTINE
1932 010110 - Q18716 17TTTT MUV 8-1, (SP) +:SET THE RUBOUT KEY
{335 Rifile 233337 oo 65: ¥ MmN RLNE
133 Biziss Nk 8L3 8 5539 tk YES
1336 010124 111337 Q1028 MOV R3),93 ::SETUP TO TYPEOQUT THE DELETED [Has,
1887 813130 (o400 0102 - . IYP 33 1160 TYPE
1338 Bif13 H0cTee ) 3R 23 :1G0_RERD ANOTHER CHAR.
1333 210136 Q0TS s8: 187 (SP) s sRUBCUT KEY SET?
£200 Di0ivg QO14CE e " BEQ . 7% +:BR IF NO
2551 2101 112737 000134 018274 MOVE  #'\.38 ::TYPE A BACK SLASH
s202 010isC 1000 010274 TYPE 38
2303 QiCI54 205018 3 = LR {SF) : :CLEAR THE RUBCUT KEY
2304 Q010:1Se 122713 0000ss ~3: IMFE 825, (RI) :+ IS CHARACTER A CTRL U?
2005 0i0ise 031003 | INE 23 B8R IF NO A
2006 CI0184 104400 010308 TYPE §ONTLU ::TYPE A CONTROL "U"
2007 010170 000726 2 B i3 ;360 START OVER
2008 Dili7e 68 T13 00002z 2% CMPE 822, (R3; ::1S CHARACTER A "tR™?
2009 018178 il BNE 38 : :BRANCH IF NO
2010 010200 10S013 ) CLR  (R3. +:CLEAR THE CHARACTER
eCll 010202 1044CC 001181 - TYPE JSCRLF s3TYPE A "CR™ § "LF"
2012 010206 10wOT 210278 TYPE $TTYIN ::TYPE THE INPUT STRING
2C13 010281z 000717 : . B 23 :3G0 PICKUP ANOTHER CHACTER
20:9 010914 104400 (021180 43: PVPE §3UES (:TYPE R '7°
2018 Q1C220 Q007! o i3 :;CLEAR THE BUFFER AND LOCP
2316 010322 111337 Q21027 3%: MOVE  (R3.9% ::ECHO THE CHARACTER
2017 21222 104800 (L1237 TVeE .53 | ‘
zC18 010232 122723 COCCIS cMPS #iS, (R2)e ::CHECK FOR RETURN
=019 (C1023c 001308 ENE 23 ::LO0P IF NOT RETURN
2020 210240 1080e3 1777TT LR -l(R3) ::SLEAR RETLAN (THE 15) .
2C21 010244 109400 001182 TYPE L §LF ::TYPE A LINE FEED g
232z C1028Q 00sT26 57 SP)+ - ::CLEAN RUBOUT KEY FRCM THE STACK
253 010282 012603 MOV 5P+ .R3 : :RESTORE R3 :
2024 0i0384 01184 MOV (SP},~(5P) : :ACJUST THE STACK AND PUT ADDRESS oF =t
2025 (:i02Se (Qlbeks 000004 20022z MOV 4:5p) 27sF: . FIRST RSCII CHARACTER ON IT
2026 010284 012766 Q1027¢ OCCI04 SV s3TTrIN Si5P)
2227 010272 000022 - RTI + : RETURN .
2028 Q10374 gag 3 .8Y g : s STORAGE FOR RSCII CHMAS. T2 TYPE
5029 (010378 alals] BYT : : TERMINATOR
2C gzca?s 000007 TTYIN: .BLKB 7 ‘ : RESERVE 7 BYTES FOR TTy IneUT
2031 B8iG30S 136 00BS2S DOO01Z SONTLU: .ASCIZ /U <1512 : :CONTROL “U*
032 Cl13312 04383t (05015 000 3$CNTLG: .RSCIZ /G <1Sr<1d> : : CONTROL "3™
2733 Q10317 01S DSI412 0S1127 §MSWR: .ASCIZ <15°¢<12)/SiR = /
2335 gxcaaa 036440 809040 DL
203 010330 020040 C42S1e 020127 SMNEW: .ASCIZ / NEW =
202€ 01C33€ 020078 wals)
2037 010342 , .EVEN
:gg (AR RERR RS R R R AR RN AR R PR R R R RN R R R R R R R R RN R AR R AR RN AR R AR IR AR RN
2533 .5BTTL TYPE ROUTINE
23"41 53 SERLPRPEREPE IR ERRE PSSR EPRERLERIRRPEERLEIPELRPRCLPEL2P 2222
zo42 : #ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A J 3VTE.
2043 :#THE ROUTINE WILL INSERT A nungsn oF NUL# CHARACTERS AFTER A LINE FEED.
2244 :#NOTE]L: SNULL CONTAINS THE CHARACTER TO BE USED RS THE FILLER CH4RRACTER.

Jug s #NQTE2: $FILLS CONTRINS THE NUMSER OF FILLER CHRRACTERS REQUIRETD.
;ﬁ% ' , ::NCTES: SFILLC CONTRINS THE CHARRCTER TO FILL AFTER.
47 ' : ;
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DINCB. P11 TYPE ROUTIAE
2248 C i¥0ALL: |
Bt :+1) USING A TRAP INSTRUCTION
£35¢ N TYPE  ,MESAOR :;MESADR 1S FIRST ADDRESS OF AN GSCIZ :TRING
I3, 1 #0
$32) T TYPE
3053 4 MESACR
S5
$33% QI0342 10573 OO1IST $TYPE: T3TB  STPFLG ;1S THERE A TERMINAL®
3557 Di034E 10%0%2 BPL_ 13 ;18R IF VES
2253 210350 000000 HALT tiHALT HERE IF NO TERMINAL
£059 D0I0352 200Y5 3R 3 : iLEAVE
2060 DI03S4 DICO% 1$: MOV RG,-(SP) : :SAVE RO
306l CI03%e 017600 0003002 MOV 32lSPY,RQ_ :1GET ADDRESS OF ASCIZ STRING _
2062 Q1032 112046 25:  MOVB  (ROI+,-(SP :1PUSH CHARACTER TC BE TYPED ONTO STACK
2083 010364 001005 BRE 43 t1BR IF IT ISN'T THE TERMINATCR
2064 010366 005726 ST (SP)+ :+IF TERMINATOR PCF IT OFF THE STAZK
2085 010370 012600 e38: MV (3P's,RO ; 'RESTORE RO
2056 D10372 Ok27le 000002 ¥ AL e2,:5H : 1A0JUST RETURN PC
23e7 010376 000002 RTI : s RE TURN |
208 Q10400 122716 00001l §§:  CMPB  WHT,(SP) . - ::BRANCH IF «HD>
2063 QIDWOy 031430 BEQ &3
2070 Q10406 12371€ 000200 CMP8  aCRLF, (5P : ;BRANCH IF NOT <CRLF>
2071 Q10412 001506 - BNE 5§ .
2072 ClIS4.4 005728 S ; 1 ] (SP)+ : ::FOP (CRO<LF> EQUIV
2073 2iQ4ie 109400 TYPE ' :iTYPE A CR AND LF
2079 Q10420 001161 §CRLF
207¢ Cidygz 106037 oci0sse CLRE  SCHARCNT :;CLEAR CHARACTER COUNT
2076 01426 (QO075S e S $1GET _NEXT CHARACTER
3C77 010430 004737 010512 3 TSR PC,STYPEC $160 TYPE THIS CHARACTER
2078 010434 123r2e O011Se £3 CMPe  SFYLLC,(SPye  1iIS IT TIME FOR FILLER CHARS.®
279 2I044C 001350 BNE 28 , ::IF_NO GG GET NEXT CHAR.
30s0 Difw42 013746 001154 MOV SNULL,-(SP)  ::GET # OF FILLER CHARS. NEEDED
2081 :1AND THE NULL CHAR. |
2082 DI10%4e 10S38E 00000 7§:  DECB  1(SP) :1D0ES A NULL NEED 7O BE TYPED” _
2083 Qifws2 002770 BLT &% :1BR IF NO--GO POP THE NULL OFF OF STACK
2084 (Qi0484 004737 010512 JSR P, STYPEC 13160 TYPE A NULL ‘ .
3Ces QiQ4eQ 105337 (0108se DECB  SCHARCNT :300 NOT COUNT AS A COUNT
28 Cideed OO . EE 73 : 1LOOP |
487
2cee :HORIZONTAL TAB PROCESSOR
g
2050 QIQ4BE 112716 000040 B§:  MOVB 8" ,(SP) ; ;REPLACE_TAB WITH SPACE
2031 0iQ47z 004737 (Ci0S1e 38: JSR- Pc,4TYPEC ::TYPE A SPRCE
2% digure Le7ar 000007 Ciosse 3173 - HTISCHARCNT  :BRANCH IF NOT AT
2083 Ci0sc4 Q013 BNE 3% 137TRB ST
2098 0i0S0e (00S726 ST (SP+ ;:POP SPACE OFF STACK
£0% QI2610 0007ey . g8 23 :1GET_NEXT CHARACTER __ |
20E 010812 108777 170432 STYPEC: TSTB  J§TPS :iWAIT UNTIL PRINTER IS READY
£257 010516 100378 BPL  STYPEC
E038 0i0520 Liger7 oooooe i7guzy MOv8  2(SP),3§TPB  ;;LOAD CHAR TQ BE TYPED INTO DATA RES.
2099 (0ifS2e 1227ee 0000IS Qo0oG2 CMPB (R, 2(5P) :11S CHARACTER A CARRIAGE RETURN’
S0 21T O] e, 8 +18RANCH TP NG
2107 81283 105037 Cuosse CLRB  SCHARCNT + s YES-=CLEAR CHARACTER COUNT
z:02 0i0S42 (00040 3 ER $TYPEX DEXIT |
2173 01584 12276 00002 0O00CZ 18: CMPE WLFL2(SP) 1115 CHARRCTER A LINE FEED"
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DoONCB.PLL TYPE ROUTINE
§1§4 gxgs;: 301402 atoa s;vpsx :;nggiH}IE EESR@ §§
. . - - - 'n )¢ 2 H
SiNE  BiE MARCNT: , WOR é l R N RA
§5§§ 535§=§ e C IRRERTRETC B e ER COUNT STonsce
§ES§ CRRRERERRRRRERRZRRR PR PARIEPE P RR LR34 R R 2224342853829 282542044
§113 :48TTL  SINARY TO OCTAL (RSCII) AND TYPE
Ez:é IRPRRRRERRRRRFRERFRRRRBRERRRERRR JRRERARRRERRFERREFERIS225224422
313 !TH;S ROUTINE IS USED T0 cannce A 16-BIT BINARY NUMBER T2 A &-CIGIT
1% :#0C%AL (RSCII) NUMBER AND TYPE IT.
;;;g :sr»pas---snrsn HERE TO SETUP SUPPRESS ZEROS AND MUMBER (F DIGITS TG TYPE
34y At NUM, ={SP) : :NUMBER T0 BE Tvvso
Zlie ‘% TYPOS ...nLL FOR TYPEOUT
s118 x BYTE N :iN=] TO & FOR NUMBER OF DIGITS TO TvPE
EiE ‘s BYTE M :iM=] OR 0
g2l i 13 1=TYPE LEACING ZEROS
Siss i+ a SUPPRESS LERDING ZEROS
3135 : ¥3TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS &5 THE LAST
2i3s :#3TYP0S OR §TYPOC
313E s 2CALL:
kg S MOV NUM,-(SP) . ::NUMBER TO BE TYPED
g;gg :: TYPON 1:CALL FOR TYPEQUT
gi3d {#57YFOC-=-ENTER HERE FOR TYPEOUT OF A 16 BIT NUMEER
£4i3d s s
213 te MOV NUM,-(SP) : :NUMBER TO BE TYFED
g;ga - TYPSC ::CALL FOR TYPEOUT
2i35 DI0SE2 QI7846 000030 §TYPOS: MOV 3(5P),-(5P) : sPICKUP THE MODE
DR EE e B ows T mg i HORCY R
- - { iy ; ., .!. T
- 8138 gxﬁsao Saagfs 866382 a50 %2, (5P) : :ADJUST RETURN ADDRESS
§§g§ Q{gggg 090;09 0 011005 STYPOC ggv 31\58? Li SET THE Rc FILL SWITCH
+ 3 | * Voo 24
3141 010814 1157 7 883805 51:93? MV 26 SOMODE+! ::SET ron Ix(8) DIGITS
2142 QOl0ES2 112737 000008 3511004 STYPON: MOVB 85 SOCNT $:SET THE ITERATICN COUNT
3143 810530 10348 MOV R3.-(SP) . 1i3AVE R3 _
Zis4 010832 OI094E MOV nq -(5P) ::SAVE RY
2145 010639 Q10546 MOV 5 -(SP) : $SAVE RS
Zi4k 01063 113704 011007 MOVE soﬁoos+1 RY PIZET THE NUMBER OF DISITS TO TYPE
£147 D10e42 005404 G R4
2148 0I0e4y 0e2704 100000 ACD 8E , RY : 1SUBTRACT IT FOR MAX. ALLOWED
2148 010650 110437 011006 MOVE  RY. soroos :1SAVE IT FOR USE
2150 Qi0BSY 113704 011008 MOVE  SOFILL.R 33 GET THE ZERQ FILL SUITCH
2i5] gzosao géas g 00012 MOV 12(SF7 . os :iPICKUP THE INPUT NLMBER
Z1€2 010654 5083 CLR R3 s 1CLEAR THE OUTPUT WCRD
2iS3 010eep QOBIOE 18: ROL RE : ;ROTATE MSB INTQ "C*
2155 0I0e70 (000404 R K} ::G0 DO MSB
2155 Qide7e 0QE10S 28: oL RS ::FORM THIS DI5IT
213 010e74 0OEl0S - ROL RS
21€7 Ci0e7e 008105 ROL
Zifs 010700 G10S02 MOV RS,R3
2188 Q10702 O0E1n3

38: ROL R3 ;sGET LSB CF THIS DIGIT
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BINARY TO OCTAL (RSCII) AND TYPE
105337 011008 . DECS  $OMODE +: TYPE THIS DIGIT?
0 Qg —— <, . :3BR_IF _NO
3 17777 1¢ 8177770,.R3 $iGET RID OF JUNK
ooxuua BNE 4§ :TEST FOR O
005794 ST Ry ..su PRESS THIS 07
001403 BEQ s :BR IF YES r
005204 4§: INC RY ..oon T SUPPRESS nnvrons 0's
0S2703 0000s2 815 8'0,R3 : :MAKE THIS DIGIT ASCII
052702 000040 €3 BIS 8’ R3 : :MAKE ASCII IF NOT ALREADY
110337 011002 MOVB ~ R3,8% : 1SAVE FOR TYPING
104400 011003 TYPE g $:60 TYPE THIS DIGIT
105337 011904 7§:  DECE  0CNT ; COUNT By |
003347 36T 2% ,.an IF MORE TO 0O
002402 8LT £ . +:BR IF DONE
005204 INC RY ...NSURE LAST DIGIT ISN'T A BLANK
000744 3R 23 1130 DO THE LAST DIGIT _
012605 es: MOV (5P)+,RS :RESTORE RS
£13604 MOV (5P)+.RY .,RES ORE R4
012633 MOV (5P)+.R3 : :RESTORE R3
016666 000002 COO0OM MOV 2(5P) . 4(SP) 1:SET THE STACK FOR RETLRNING
012616 MOV (SP)+. (SP)
000003 RTI RE TURN
500 g%: .BYTE 2 ..s*onncz FOR ASCII oz.xr
950 'BYTE 0 :: TERMINATOR FOR TYPE RCUTINE
sl $OCNT: .BYT 8 ocrnL xcxr ’?UNTER
jsla §OFILL: .BYT s+ 2EROD
alal/stals §OMOCE: .WORD O nunazn or or 1T T0 TYPE
2 ‘iiiiiiill!il*iii*i!iiiiiiil*iiiilili!t*ill’ii!iil!li!i’#iilQQQQ
"SBTTL READ AN OCTAL NUMBER FROM THE TTY
1R ERRRE PR ER R AR RRER R R R R R R ERERRRRRR R RIRRRRRRERR PR RS2 P 42222
*'ﬁ£§u2°¥71"5 ngL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
9., i
:#THE INPUT cmmcrsns WILL BE CHECKED TO INSURED THEY ARE LEGAL
:#0CTAL DIGITS. IF AN ILLEGAL CHARACTER neno A "7% WILL 8€ TYPED
:#FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUS
:T:.*E{f BE RETYPEC. THE INPUT IS TERMINATED BY TYPING A g.nma..z RETLURN.
‘3 RDOCT +:RERD AN OCT HUNBER '
i3 RETURN HERE ;:L0W ORDER BITS ARE ON TOP OF THE STAlx
Qe | : tHIGM CRDER BITS ARE IN §WISoT
011646 $ROOCT: MOV (SP) . -{SP) PROVIDE spncs FOR THE
016666 000004 000002 MOV 4(sP}, 2(SP) PINPUT NUMBER
010046 MOV RO, -{5P) ..PUSH RO ON STACK
010146 MOV R1.=(5P) :PUSH R1 ON STACK
010246 MOV R2.-(5P) ;.PUSH R2 ON STACK
104407 18: ROL IN : :READ AN ASCIZ LINE
12600 _ MOV {SP)+,RC :3GET nooneg; OF 13T CHARACTER
10037 0i1.28 MOV R].5% : :AND SAVE
00SC01 CLR Rl : :CLEAR DATA WORD
005002 CLR R2
112046 23: MOVE  (RO)+,=-(S%) : ;PICKUP THIS CHARACTER
001420 . BEG 3 :3:F ZERQO GET QUT
122716 NCO0ED CMP8  8°0, (SP) }1NAKE SURE THIS CHARACTER
00303¢ BGT 48 15 AN OCTAL DIsIT
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~J

. {SF)

#2000 0D0DODLs

L |
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IV - TUI= TU+=Tetf) »
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U MU

(=] .~

192

R L]

3348

::STRIP THE ASCII JUNK
;1ADD IN THIS DIGIT

s s LOOP

¢ :CLEAN TERMINATOR FRCM
::SAVE THE RESULT

: +PCP STRCK INTO Re
:;POP STACK INTO Rl
:;;0; ETRCK INTO RO

'CEUN

; sCLEAN PARTIAL FRCM STACK
:35ET A TERMINATOR

+sTYPE UP THRU THE BRC CHRAR.

33" “"CR" § "LF"
:+: TRY AGAIN
+ s HIGH CRCER BITS GO HERZ

.o a

T =K

32 R L S T T T S R P L C PP P TR EY E R TR T R TR R
"8BTTL - TRAP DECODER

DIEREREEREREFERRFRRAFRREFERERERRARRERERRRRERFERFEERRRFRRER IR EHEED
:#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION _
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ACCRESS
:#0F THE DESIRED ROUTINE. THEN USING THE RODRESS CBTAINED IT WILL
;#G0 TO THAT ROUTINE.

$TRAP:

MOV
MOV
15T
MOVE
ASL
MoV
RTS

RO, -(SP)
2(%pP) RO
-(R0)

(
(RO),RC

RO
$TRPAC (RO ,RC
RO

.S5TTL TRAP TARBLE
;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE RCUTINES CRLLED

:#3Y THE "TRAP™ INSTRUCTION.
ROUTINE

.
L]

iTRPQD:

STYPE

$TYPOC
$TYPOS
$TYPON

$GTSKR

: sCALL=TYPE

13 CALL=TYPOC
s :CALL=TYPQS
s s CALL=TYPON

: :CALL=GTSKR

3 SAVE RO

+3GET TRAP RODRESS

: :BRCKUP BY 2

::GET RIGHT BYTE OF TRAP
+;POSITION FOR INDEXING
13 INCEX TC TRSLE

1360 TO ROUTINE

TRAP+0( 104400
TRAP+1(1044C1)
TRAP+2(104402)
TRAP+3( 104403)

TRAP+4{ 104404 )

TTY_TYPEQUT ROUTINE
TYPE QCTAL NUMBER (WITH LEADING ZESQS)
TYPE OCTAL NUMSER (NG LEADING JEAcS
TYPE OCTAL NUMBER (RS PER LAST SALL)

QET SOFT-SWR SETTING
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DINCB. Pl TRAP TRELE
2272 -
£273 011204 Q07440  SCKSWR ;;CALL=CKSWR  TRAP+5(104405) TEST FOB CHANGE It SOFT-SUR
2274 oxxeog 007722 §ROCHR :;CALL=RDCHR  TRAP+B(10440B) TTY TYPEIN CHMARACTER RCLTINE
cars 011318 010043 SROLIN ;:CALL=ROLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTIMNE
3278 011212 211318 §ROOCT ::CALL=ROOCT  TRAP+10(104410) READ AN OCTAL NUM3ER FROM TTY
§§r { o RERERFRRERRERRRRERERERERERRRERRERERREREERRRRRREFERRLFEF L2 LR F 5 S
227 . .SBTTL POWER DOWN AND UP ROUTINES
2280 T RERRRREEEEREEREEEREEEEREERR LR R ERERRRER LR LR R R FRREEL 22422
2281 :BOMER DOWN ROUTINE
5382 Q11214 012737 011380 000024 $PWRCN: MOV #3ILLUP, S8PWRVEC ;;SET FOR FAST UP
5383 011332 318737 000340 000C3s MOV #340, J4PURVEC+2 ; :PRIO:7
2384 011230 01004 MOV . RO,-(SP) : sPUSH RO ON STACK
2285 (011232 01014 MOV R1,-(3P) $:PUSH R1 ON STACK
ce86 011234 010246 MOV R2,-(3P) :;PUSH R2 ON STACK
2237 011236 010346 MOV R3,-(5P) ~ :+PUSH R3 ON STACK
2288 01124 010446 MQV RY,-(5P} :'PUSH R4 ON STACK
2283 211242 010546 B MOV RS, -(5P) ::PUSH RS ON STACK
2230 Q11244 017746 167870 MOV JSWR,-(SP)  ;:PUSH aSWR ON STACK
2291 011250 010837 Q01134 . MOV SP, 35AVRE : 1SAVE SP
2292 011254 Dl2737 O1l2ee 000024 MOV #3PLRUP, J8PURVEC ; ;SET UP VECTOR
2233 01126z 000000 HALT
Sggg 01l2e4 DOO77E =3 -2 s sHANG UP
22 _ P RARRERRRERRERL R R R LR R ERERR R R SRR R RN IR AR R LR R R LR RR IR 22222
2237 :POUER UF ROUTINE |
2238 011266 Qi2r37 011360 000024 $PWRUP: MOV #SILLUP, J8PURVEC ;;SET FOR FAST DCWN
ce3s Cl1274 013706 Gll3ew MOV $SAVRE, 5P + 16ET SP
2300 011300 005037 G113sd CLR $SAVRE : 1WAIT LOOP FOR THE TTY
2301 011304 00S337 011384 18 INC $SAVRE : iWAIT FOR THE INC
2302 011310 001378 ENE 13 ::0F  WORD
2203 011312 012677 187822 MOV (SP)+, ISUR +:POP STACK INTO @SR
2304 O0il3l1€ 012505 MV (SP)+.85 ::POP STACK INTO RS
2305 01132C 012605 MOV (SP)+.RY ::POP STRCK INTO RS
2306 011322 012603 MOV (SP)+.R3 ;:POP STACK INTO R3
2307 011324 012802 MOV (SP)+,R2 +:PCP STACK INTO R2
2208 Qil3se 01280! MOV (SP)+.RI ::POP STRCK INTC RI
2209 011330 012800 MOV (5P)+ RO : :POP _STACK INTQ RO
3310 011332 012737 011214 020024 M3V 83PLRON, 98PURVEC ; ;SET UP THE POWER DCWN VECTOR
2211 011340 012737 00034C 00002e MOV 8340, G8PURVEC+2 ;;PRIO:7
22i2 Cli34e 104400 TYPE : {REPORT THE POWER FAILURE
2313 011380 Q13222 LR $PURMG: .WORD  PUWRMSG : :POWER FAIL MESSAGE POINTER
2214 011382 Q127! MOV (PC)+, (SP) : 'RESTART AT STARTI
221 011354 00IelE | $PURAD: .WORD  STARTI : {RESTART ADDRESS
2216 01135 (000C2 RTI By Lot
2217 011360 000COT SILLUP: HALT +; THE_POWER UP SEQUENCE W3S STARTED
2218 C113g2 0OC776 . R -2 t: BEFORE THE POWER COWN WAS COMPLETE
2313 01i3s4 000000 $SAVRE: O 1 ;PUT THE SP MERE

R S IENSERSNIN..—..
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MAINDEC-11-DINCE-C  SAMMA 1l EXERCISER MACYIl 27(732) 21-SEP-7& 15:32 PAGE 47
DINCS. 311 via1 INTENSITY BOINTERS 8 DATA
2320 | ,SBTTL_ VTOL INTENSITY POINTERS 3 DATA -
2 ;TASLE OF POINTERS TO X AND ¥ INTENSITY PATTERNS FOR VIOl DISPLAT
eoe :
373 011366 QlI46E LEVTAS: L}
334 011370 Q114&; ¥
3335 011372 G11471 L3
2326 011374 011474 'l
g e ;
353 Biidge 811203 L7
2330 011404, 011522 L8
2331 011406 211532 L3
3332 011410 Q11543 .10
2333 Clldlg 011855 L1}
2334 Ql1414 011570 L12
£33 Cll41e 011604 13
233 011420 011821 L14
2337 Q11432 011637 Li5
2338 Q011424 O011ES6 Lig
2339 011436 011676 L17
2340 011430 011717 Lig
2341. 01143 011741 L13
2348 Oliud OLI7ed Ced
2343 J1143 012010 L2]
2344 011440 012035 L2z
2345 DJil42 (012083 L23
2346 0Ilvw4 Q12112 L4
2347 Cilw4e Q12142 LS
2348 011450 012173 L6
2349 D11482 012285 L7
2350 Q11484 012260 L28
2381 011456 012314 L9
2352 0il40 0le35! L30
2383 0II4€2 012407 L3]
2354 Ollsed D124d6 L32 _
235E ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY
3357 | : THE ENTRIES ARE PACKED 2X,Y COCRDINATES 13 A WORD
23%s L 'THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER
2333 : COORDINATE. -
2380
2361 0Ol14es 033 Ll:  .BYTE 33
2362 OI1467. D6 062 t2:  .BYIE Ib,B2
363 011471 026 032 D64 La:  .BYTE 26.32,6M
2364 0I1474 Q21  GIS  0Se L4  .BYTE 21,15.56,62
2365 011477 082
23k 0I1S00 005 020 042 LS .BYTE 05,20,43,57,7!
2367 011503 057 Q7]
£33 Q0I1S0E 024 OO0 032 Le:  .BYTE 24,00,32,47,85,5!
5369 0115186 047  0&s 051
2270 011813 002 QI8 020 L7:  .BYTE 02,15,20.43,4,61,65
271 011616 043 04 06l -
2372 011321 - Q&S
2373 01192 005 D12 024 L8:  LBYTE 05,12,24,37,41,56,70,83
2374 011826 037 Q41 0Se :
375 011830 070 Oe3
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1-DINCB-C_ GAMMA 11 EXERCISER MACY1l 27(732) 21-SEP-76 15:32 PAGE 48
VIOl INTENSITY POINTERS & DATA

L Le
- |
- p—s

g;isaa ggo LS: .BYTE 00,13,16,31,35,42,57,61,74
1184 3 L10:  .BYTE 00,13,16,31,43,55,57,61,74,35
011546 031 L'
011881 0s? ‘
011554 035
11388 gg L1l:  .BYTE 12,15,27,33,41,45.62,57,74,00,76
11580
11 o)
01158E 000 '
gxxgzg ggo L12:  .BYTE 00,03,16,21.24,37,42,45,57,61,64,76
115/ - gel
1578 042
1601 Ol
E04 - 007 L13:  .BYTE 07,12,15,20,34,36,4®,50,54,56,71,73.75
607 820 :
12 042
815 056
620 075 )
821 ggé L14:  .BYTE 0i,05,07.13,20,2¢,32,34,46,40,52,60,85.7
853 G
g32 830 _ )
£35 863 '
ggz 8?{ L1S:  .BYTE 03,08,27,11,235,30,33,45,47,50,54,52. 71, 74,66
5 M9
= |
£53 071 - | Lgak
E§§ ggg L1e:  .BYTE 0e,10,23,25,27,30,32,44,46,50,53,64,71, 77,02, 04
664
g 53
gg ra .
76 Li7:  .BYTE 02,04,06,10,22.25,27.30.23 -

.8YTE 4§5,47,8C,52,68,71,73,77
L1B: .BYTE 08, 14,06,10,22,25,27,30,33

'.avig‘?s.H?.sc,sa.sw.ss.7z,7a,rr

RN
U
RIANERI:
&

L19:  .BYTE O304,08,10,22,25,27,30, 34,41, 43, ,50,57

.BYTE £3,65,71,74,77
Leg: .8vTE 01,03,08.07,12,30C,233,84,28,42,37, 34, 38,51

L Y Y Y Y Y R e oy e el e e o o A Rl el e el el Y o e el N e e ey e ey ey Ry e ey e ey Oy Sy e T
L R e R e e ey R e e N Rl ey o R Ry e R e e Rl el Rl Y Y N Y Sy Sy TN Y SR =Y S Sy S Sy WAy Wy Wy

YLD
CMIOEIIOMICICHIOIOOICHNIOOIOO OO OOOOOOOO0O00 000000
LY 2

i
e

B e —



MRINDES-11-D2NCB-
0:”:‘.’1‘ .

(& o e w]w]

e
444
150%
53 e
2443 012046
2450 01e0si
1 012053
12056
12061
e4¥sY 012063
g4ss 0120
g4sk 012071
e487 012074
2458 012077
2453 012101
g4e0 012104
g4el 012107
2462 012112
2463 018115
2464 0icleg
2465 012123
466 0Olglee
2467 012130
2468 012133
2469 012136
2470 01214}
g47l D0l2142
g47e (12145
g473 012150
2474 012153
g47S 012156
g476 012160
2477 012183
e478 0li2ikk
479 0iel7l
480 012173
c48l 012176
c482 012201
e483 012204
2484 012207
2485 012211
c486 O0lz2i4
012217

¢ wAMMR 1

o

EEY

[
RESLT

0o

S
LMe—-
(]

0ss

1 _EXERCISER
ITY POINTERS 8 DATA

032
025
Q34

ol

£as
C40
o&?
0s7
086

as
40
223
027

o4

MACYL1l 27.732) 21-5EP-T& -15:32 PAGE 49

La2:

L23:

Le4:

Las:

Leb:

.BYTE 58,57,70,53,6€6,7¢ -
.BY7E 01,03,05,07,10,40, 16,21,23,25,42,27,34,45

L 4

.BYTE S1,55,57,80,64,88,72

.8YTE 01,03,08,07,1C,40, i8,21,23,25,42,27,34.48

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

.BYTE 00,02.0S, 11,13, 16,22,34,27,31,25,40, 42,47

.BYTE S!,54,56,60,62,85,71,74,76

.8YTE 00,03,07,12,14,18,21,23,25,27,32,34,30,43

BYTE 46,50.SE.SS.&E.SS.&?,?I.74,?6

.8YTE 03.05.0?.19.12,14.15.21,23.87.32.34.3&,41

.BYTE 4§,47,80,52,54,63,85,67,70,72.76

.BYTE 03,08,07,18, 12, 1&,21,23,235, 30, 32, 34, 38, 4!

.BYTE 45,47,52,54,58,61,83,87,70,72,74,7
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MAINDEC-11-DINCB-C GAMMA 11 EXERCISER MACY!: 27(732) 21-SEP-76 15:32 PAGE 50 -
DINCB. P11 VTOl INTENSITY PUINTERS & DaTA
2488 012222 072 074 078
2489 012225 001 003 007 L27:  .BYTE 01,03,07,12,14,18,21,23,25,27,30,32,34,36
augo 9{3332 012 014 853
plREE B OB & e AN e
93 012341 034 . 036 : -
2434 012243 041 045 047 .BYTE §1,45,47,50,52,54,61,63,85,67,70,74,7¢6
2495 012246 050 052 0S5y -
549§ 012251 0b1 063 065
437 012254 067 070 074
2498 012957 076
2499 012250 003 005 007 L28:  .BYTE 03,05,07,10,12,14,16,21,23,27,30,32,34,36
3500 012263 010 012 014 e,
2501 012266 016 021 023
2502 012271 027 030 032
2503 012274 034 036 -~
2504 012278 043 045 047 .BYTE 43,45,47,50,52,54,56,61,63,65,87,70,72,78

sggg 0%8301 CsS0 0s2 0S4
2507 012307 065 067 070
2508

2508 '012314% CCl 003 005 L2S: .BYTE 0!.03,05,07.10C, 12, 1&,14,21,23,27,30, 32, 34, 36,43
esil 012317 007 010 0ie '

eslS 012334 guE 47  0SO .BYTE 4§,47,583,52,54,56,61,83,67,70,72,74,76

2520 012351 00!l 203 00S L30: .8YTE 01,03,05,07,10,12,14, 8,21,23,25,27,30,32, 36,41

2523 0123 023 - 025 037
2504 01235 0a0 032 03 - i .
2525 012370 QI -

. 2526 012371 Q43 Q45 047 .BYTE 43,45,47,50,54,56,61,83,85,67,70,72,74,7%

gggé 012407 g0l 003 005 L3l: .BYTE 01,03,08,07,10,12, 1M, 16,21,23,25,27,.30,32,38, 41

L4l
es37 0le4e7 043 04S 047 .BYTE 43,45,47,50,52,54,56,81,63,65,67,70,72,74,7¢

542 Qley4e , 00L 003 005 L32:  .BYTE 01,03,05,07,10,12,14,18,21,23,35,27,30,32, 34,36
2543 0l24sl ‘ 007  0i0 012
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GAMMA 11 EXERCISER Mﬂb 27\732) 21-SEP-76 15:32 PRGE Sl

HQI 11-D2NCB
Ngsgl V%Ql INTENSITY POINTERS &

12 030 034
47 012465 36 : o .
48 012466 Y41 043 045 . .BYTE 41,43,45,47,50,52,54,565,61,63,85,67,70,72,74,7€

554 ; | JEVEN

L ———— -
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MRINDEC-11-DZNCB-C_ GAMMA 11 EXERCISER MACY1l 27(732)
DISPLAY MESSAGES

DZNCB.P11

2556

% o

: 60 01251

2561 012514
252% OiESl&
s2py §15e53
2S6S 012524
cSeb 012526
2567 012530
%EBB 015238

B9 012534
eS70 012536
2571 012544
2572 012852
2573 012560
2574 012561
2575 (012566
eS76 012574
eS77 012602
eS78 012604
2578 012612
eS80 012617
eS81 (012624
esS82 012632
2583 012636
2584 (012644
2585 (12845
eS8 012652
258
2588

000200

02es02
100101

Q42527
Qyses2
020104

0
042114
047503

200
1124
517
046517

040507

NO4Y.
21-SEP-76 15:32 PAGE 52

DISPLAY MESSAGES

; THIS IS THE_BESSRGE FOR THE BOTTOM OF THE SCOPE

LSBTTL
MESS1: ﬂéﬁgi
MESS2: ﬁooga
MESS3: gooua
MESSY: WDOOM
MESSS: Soops

J
MESSE: EDUUE
WDOOl: .ASCII

——
WD002: .ASCII

%ooo3: .ascIr
WDOOY: .ASCII
WDOOS: .ASCII
WDOOB: .ASCII
.EVEN
| END=200

«15><12>/LOKER THRESHOLD /<END>
€(i5,¢12>/UPPER THRESHOLD /<END> -~
¢15><¢12>/Z COUNT=/<END>

/ MATRIX COUNT=/<END>

/  ZOOM/<END>
/ B-GRAMMA~/<END>

:MSG TERMINATCR FOR DISPLAY CHARS
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350>
.SBTTL ASCII MESSAGES |
FURMSG: .ASCIZ (150 12, 12> RESTARTED AFTER POMER FAILURE/
MSG1: .ASCIZ <18 (1212 MD-11-DINCE-{ GAMMA 1! EXERCISER/

MSG2: .RSCIZ <19« 12> ENTVER THRESHOLD VALUE IN QCTAL - THEN RETURN =/

MS&G3: .RS(IZ iS¢l

8Us TIMECUT ER - vSVQl DISPLAY/
MSG4: .RSCIZ 18012 .BUS TIMEOLT ER - V701 CISPLAY.
.

MSGS: .RSCIZ <1S»<12>-BUS TIMEOUT ER - NCIl-
MSGE:  .RSCIZ <180 <12 /ENTER KEYBORRD COMMAND(S®

MSG7: LRSCIZ <185 ¢12)-BUS TIMECUT ER - RRI!
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MRINCEC-11-DINCB-C GAMMA 11 EXNERCISER MACYLl 27(732) 21-SEP-T& 15:32 PRGE S8

OO IOEEDEO O OTOTD OO DO D OUItD (D D

DINCE.P11 CROSS REFERENCE TABLE -- USER SYMBOLS
SOUMMY Q07108 1883 164 17S2s
RRADR 001174 SI7w 1386 |
388UF 001344 £52s 1807 1512
SReHAN  DE1350 £89s 1283+ 1233« 1235+ 1508
ARCONV  DBs024 1290 1833 13%  I5C7s
AS.SR C0la42 ESls 1388 1387  1333r [S03x 1509 [S10
AsCIZ  O0ET3E 171398 -
ASeLF_ 006770 iZee 1735
aSCRES 007072 1734 ITEla
A5SoSP . D0e73E 1682 1718s
AWRIT D070 118 1132 183!%
REX 031336 680  1ilI3x 1583« 1ES8  1ET3  l67es
2aSy_ 0C1330 £8ls 1119 1533« 1853
SELLEN CO0I/§ 8318 1283 1264
SIT0 = 000001 - Soiw
1700 = 500001 33is 501
701 = 0000%: 480s  E30
102 = 300004 483s 433
1703 = 060010 4388 438
1704 = 000CaC 4378 497
1108 = 200040 43ts 498
$108 = OCCICS 4858 498
1707 = 005200 489s 434
1708 = 250400 49833 493
1109 = £0I00 4SZs 492
71" = D9000 siCs 1408
IT10 = 852000 48ls
IT1l = S0400C 433s
I1i2 = 810000 4738
IT13 = 030000 47S8
1713 = 040000 4778
$7i5 = 100000 4TES
11 = 00oohy 4358
113 = BZG4IC 438n
IT3 = 00gEan 4378
ITs = §0504 4368 g5!
ITE = 050I00 43Sy
77 = 000200 4348
Il = CO0SCC 4338 873 32
18 = 021200 43Zw
CANK - CCZE?S 18538 16%
coBcc S02Ce4 730 792 7% 230
i 0Czes: 3278
X1 Q03012 2 3&Cs
SETVEC= 000C1S cCEs
SRAN  DCBHE2 1897 16338
ERANL_ DTEM7D 1E24s 1833
HANGE D0CeiE B3  £38 B4l 883 @t 3% 300
cHARCT 001334 E738 93tk 33%»
DN 03343 1022 1958 1023
IH7z ODEMIE ie0]  1610s
274 00E430 1559 1&i2s
75 QOCe4e2 1600 lslls
H7B Sos4il +6C2 16038
A77_ BIEWGE :eC3  1&Dds
T0EaR = 1Z44CE 2272
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MAINDEC=-11-DINCB=-C SAMMA 1! ENERCISER MACYIL 27,7232y 21-SEP-TE 15:32 PRGE 89
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