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33 . 
al 
35 1.0 ABSTRACT 
33 etd 

38 THIS IS A SELF CONTAINED PROGRAM DESIGNED TO CONVERT DATA FROM 
3 THE GAMMA CAMERA VIA THE NC11 INTERFACE AND DISPLAY IT ON A VTOl 

100 OR VSVO1 DISPLAY. IT CAN BE USED FOR CAMERA’ INTERFACE AND 
bead | JOYSTICK SETUP OR FOR PRACTICE IN IMAGE MANIPULATION. IT IS 
oue MEANT AS A EXERCISER RATHER THAN A DIAGNOSTI TOTAL PROGRAM 
pear CONTROL IS ACCOMPLISHED THRU THE CONSOLE KEYSOARD. 
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1. POP=11 COMPUTER : 
2. 1/0 TERMINAL (1.£., ASR33 TTY) ; 
3. NOLL INTERFACE ' 
4. GAMMA CAMERA (OR SUBSTITUTE) 
S. VTOl CR VSVO1 SISPLAY 

LA
T)
 

mw
 

EGUIPMENT DO UMENTATION = OPTIONAL 

0 
0
-
9
0
-
2
0
 

+6
 

00
-2
 
9
-
0
b
-
2
 

6 
2
9
-
0
 

<9
 

oH
 
-0
8 

*
-
C
2
.
0
0
0
 

O
P
O
.
 
C
f
 

0
9
.
0
0
0
 

> 
O
a
n
a
 

T
U
T
U
D
O
-
 

+ 
0-
+ 

0 
-<

 
0-
08
 
0
-
2
0
-
0
9
 

-0
6 
0
-
0
9
0
 

S
R
 

ar 
S
e
 

E
S
 

ag
e 

So
om

 

132 t. 4396 JOYSTICK 
223 3: BRIT IF SeLecT D FOR JOVSTICK MODE 
725 3: NCLI-A CAMERA FRONT-END INSTRUCTION MaNUAL 
izs 3: SEARING SET NCLI-A-G 
ize 2.) PRELIMINARY PROGRAMS 
iz3 od, MAINDEC-L1-D2NCA SHOULD HAVE PREVIOUSLY SEEN SUN 

i33 2.4 STORAGE 
is THIS PROGRAM USES ALL OF LOWER i2k OF MEMORY. 
ost 

i3e 
13$ 2.0 LOADING PROCEDURE 
Py 
Te NORMAL PROCEDURE FOR LOADING A BINGRY PROGRAM INTO MEMORY SHOULD 
143 BE FOLLOWED. : | 
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4.0 STARTING PROCEDURE 

LOADING ADDRESS €00 AND STARTING WILL INITIALIZE THE SYSTEM AND 
AWAIT A KEYBOARD COMMAND. 

5.9 OPERATOR OFTIONS 

OPERATOR KEYBOARD OPTIONS 

Bhs | "N= COLL eT NEW DATA FROM CAMERA ~ CLEARS CORE MATRIX FIRST 
"C™=- COLLECT DATA FROM CAMERA - STARTS NCil, PREVICUS CORE 

MATRIX DATA NOT CLEARED 
TYPE “S"=- STOP NC11 DATA COLLECTION - ALSO TERMINATES FREE RUN 

MODE 
TYPE "Z"- 200M - SET NC11 TO GAIN 
TPE “Re- REGULAR = SET-NCI1 $0 GAIN 2 <DEFAULT COND) 
TYPE "V"- SELECT VTO1 DISPLAY 
TYPE "ur- SELECT VSVO1 DISPLAY {DEFAULT COND USING 1ST BIT MAE) 
TYPE nitt- SELECT VSVO1 DISPLAY AND USE 2NO BIT 
TYPE “E"- ERASE THE SELECTED DISPL 
TPE “Rr- DISPLAY TSOTOE A (DEFAULT COND) 
TYPE “B"- DISPLAY ISOTOPE B (B GAMMA) } 
TYPE "D"- DISPLAY DATA - DISPLAY SELECTED ISOTOPE 
TYPE "L"= GET LOWER THRESHOLD FROM KEYBOARD <DEFAULT=0) - ALL 

MATRIX VALUES LESS THAN TYPED VALUE ARE NOT DISPLAYED 
TYPE “U"= GET UPPER THRESHOLD FROM KEYBOARD (DEFAULT=177777) - 

BL. MATRIX VALUES GREATER THAN TYPED VALUE ARE NOT 
TYPE “F"- FREE RUN MODE - COLLECT AND DISPLAY NEW . DATA 

CONTINUOUSLY - TYPE "S” TO TERMINATE THIS MODE 
TYPE “G"- INITIQLIZE EVERYTHING - START FRESH 
TYPE “J"- JOYSTICK CALIGRA”ION USING ARI1 - USE “CNTRL c™ TC 

TERMINATE MODE he sal 
TYPE "K"- JOYSTICK CALIBRATION USING NOLL - USE “CNTRL C™ TO 

TERMINATE MODE - USE "CNTRL G" TO TURN OFF “ON BELL 
(NO_CONVERT INDICATION: 

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

TYPE “CNTRL & C" - ABORT igh Ay ACK TO KE vS08R0 MONI Tot 
TYPE “CNTRL 8 G” - TURN OFF/ON RINT R BELL UPON A NO CONVERT - 

NCLi JOYSTICK CAL ONLY 

ui
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S.2 OPERATOR SWITCH REGISTER OPTION(S) 

pm NONE 
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0 RECOMMENDED OPERATOR ACTION . ‘6.2 

‘i CAMERAYADC SETUP 

z 1. PLACE_RADIOACTIVE FLOOD SOURCE IN FRONT_OF CAMERA DETECTOR 
OR USE A WEAK RADIOACTIVE SAMPLE ASOLT 3 FEET FROM A SETECTOH 
WITH THE COLLIMATOR REMOVED. 

COLLEGT DATA (C) AND DISPLAY (D) 

ADJUST THE X_AND Y GAIN CONTROLS ON THE N@DCi UNTIL A ROUND 
CIRCLE® IS SEEN ANC CENTERED WITHIN THE SOX ON SCREEN. 

4. INCREASE THE CIRCLE® SIZE UNTIL THE EDGES JUST BEGIN TC TOUCH 
THE BOX. 
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 5. COLLECT DATA FOR A 3 MINUTE PERIOD AND OBSERVE THE IMAGE. IF 

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

&. IF THE MATRIX COUNT EQUALS 65,536, THE Z COUNT EQUALS 2 AND 
THE DISPLAY IS BLANK, THEN TURN OFF THE ‘TEST CLOCK’ SWITCH 
ON THE BACK OF THE INTERFACE AND THE SITUATION WILL 8 

c ° 

7. IF THE MATRIX AND Z COUNTS EGUAL QO THEN NO CATA WAS 
COLLECTED, THEREFORE, NO OISPLAY. 

# THIS MAY BE A HEXAGON FOR SOME MAKES OF OF CAMERA. 
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&.2 JOYSTICK SETUP 

6.2.1 H306/ARL1 

SELECT ARLi JOYSTICK CONFIGRATION BY TYPING “J”. 
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245 ae 2. ADJUST THE X $Y POTS ON THE H306 JOYSTICK SO THAT THE DOT 
Est (VTO1} OR CROSS HAIRS (VSVO1) PROVIDE UNIFORM ACCESS WITHIN 
E46 THE BOX DRAWN ON THE SCREEN. IDEALLY, A PHYSCIAL CENTER OF 
24? THE JOYSTICK WILL PROVIDE A POINT APPROXIMATELY CENTERED IN 
4 THE BOX. 

259 3. CHECK THAT WHEN THE JOYSTICK INTERRUPT BAR IS DEPRESSED THE 
DISPLAYED POINT DOES NOT FOLLOW THE JOYSTICK. 

4. A “CNTRL C” WILL RETURN USER BACK TO THE KEYSOARD NONITOR. TE
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é.2 H306/NC11 

SELECT NC11 JOYSTICK CONFIGURATION SY TYPING “*", 

REPEAT STEP 2 IN 6.2.1. THE X & ¥ GAIN CONTROLS ON THE NADL 
ADC’S MAY REQUIRE ADJUSTMENT TO REALIZE THIS STEF#. 

3. CHECK STEP 3 IN 6.2.1. 

4, “CNTRL C" WILL RETURN USER BACK TO THE KEYBOARD MONITOR. 

* NOTE: IF THE INPUT TO THE ADC’S IS OUT OF RANGE THEN THE NC11 
NO CONVERT FLAG WILL SET. THIS FLAG SETTING IS INDICATED Sy 
Sea THE BELL ON THE PRINTER (A “CNTRL G’ WILL TURN OFF/ON THE 

L}. . 

tw
 

eH
 

MISCELLANEOUS 

DEVICE BUS ADDRESS MODIFICATIONS : 

NCL1 MODIFY LCCATION “NCAOR” IF BASE SUS ADDRESS IS NOT 
_ 164999 

VSVOL © MODIFY LOCATION “VTVADR" IF BASE BUS ADDRESS (CHARACTER 
GENERATOR) IS NOT 172600 i 
MODIFY LOCATION “VTMADR” IF BASE BUS ADDRESS (BIT MAP) 
IS NOT 17eb20 

VTOL ° MODIFY LOCATION “VTAOR" IF BASE SUS ADDRESS IS NOT 
«176756 etal 

ARLL MODIFY LOCATION “ARAOR" IF BASE BUS ADDRESS IS NOT 
170400 

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

FREE RUN MODE (TYPE "F™) 

ro el oF LOCATION at Sia WILL ALTER THE DATA ofSbhECT? 
TIME IN THE FREE RUN MODE. THE CEFAULT VALUE OF 10(8) PROV! 
ABOUT I SECOND. 
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7.3 ERROR REPORTING 

8.9 

8.1 

iS _¢O 
WHATEVER OPTION SELECTED. 

1. INCORRECT KEYBOARD COMMANDS ARE RESPONDED WITH °?° 

&. ANY SELECTED DEVICE (SEE SECTION 7.1) WHICH DOES NOT RESPOND 
ON THE UNIBUS WILL BE INCICATED. 

EXECUTION TIME 

THE EXECUTION TIME MPLETELY DEPENDENT UPON THE USER FOR 

PROGRAM DESCRIPTION 

DATA COLLECTION & DISPLAY 

THE USER MAY COLLECT DATA FROM THE GAMMA CAMERA SYSTEM VIA THE 
NC11 INTERFACE AND DISPLAY THIS DATA ON A VTOL STORAGE SCOPE OR 
THE VSVO1 (BITMAP) DISPLAY. ALL FUNCTIONS ARE ENTERED THRU THE 
KEYBOARD AS DEFINED IN SECTION 5.1. WHEN THE DATA COLLECTION 
MODE IS SELECTED THE NC11 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 NC11 PREFORMS AN NPR INCREMENT TO MEMORY TO THIS © 
UNIQUE ADDRESS. THE PROGRAM SELECTS THE ADDRESS MATRIX S4x64X15 
(RESOLUTION 2) OFFSET TO ADDRESS 20009(8) FOR THE °A* 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 UPPER AND LOKER 
THRESHOLDS AND SCALED TO AN INTENSITY LEVEL (32 FOR VTQ1 AND 16 
FOR VSVO1). THE CELL WITH THE HIGHEST COUNT REPRESENTS THE 
HIGHEST INTENSITY LEVEL, THEREFORE APPEARS BRIGHTEST ON THE 
DISPLAY. AT THE COMPLETION OF THE IMAGE DISPLAY, THE FOLLOWING 
PARAMETERS ARE DISPLAYED: 

LOWER THRESHOLD- reo, Nene GREATER THAN THIS VALUE ARE 

UPPER THRESHOLD- ALL VALUES ABOVE THIS VALUE ARE OMITTED 
2 COUNT- _, 32 BIT COUNTER OF A/D START PLLSES 
MATRIX COUNT- TOTAL COUNT OF THE CONTENTS OF EACH CELL IN 

: THE 64X64 MATRIX 
Z00N- DISPLAYED IF GAIN WAS SELECTED 
B-GAMMA~ DISPLAYED IF *B’ ISOTOPE SELECTED 
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8.2 JOYSTICK MODES 

8.2.1 H306/ARL1 

SELECTING. THIS MODE WILL PROVIDE THE USER WITH A CHECK OF THE 
ABILITY WHEN CONNECTED TO TO THE are | TO 0 pisPLay a x 
Y INDICA FON Ne q SELECTED DISPLAY. THIS INDICATION shot 
AGREE WITH THE PROCEDURE DEFINED IN SECTION &.2.1. THe ARLI A/D 
CHANNELS HAVE THE FOLLOWING RELATIONSHIP: CHAN O = Y DATA, CHAN 
1 = x DATA AND CHAN 2 IS THE INTERRUPT BAR INDICATOR (O=DEPRESSED 

a
 

rm
 -2 H306/NC11 

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

NOTE: WHEN USING THE VTO1 DISPLAY THe WRITE - THRU MODE IS 
USED WHICH DISPLAYS A SMALL CIRCLE OR DOT. THE VS¥O1 

4 USES THE X & Y CROSS HAIRS AS THE DISPLAY INDICATOR. 

9.0 LISTING 

- TITLE MAINDEC- 11-DZNCB-C GAMMA 11 EXERCISER © 
5 tt ae (C3 1976 
*DIGITAL EQUIPMENT CORP. 
;EIAYNARD MASS. 01754 

!SPROGRAN BY R.MOORE 

STIS PROGRAM WAS ASSEMBLED USING THE PDP-!1 MAINDEC SYSMAC 
; #PRCKAGE (MAINDEC-11-02QAC-CO),MAR 21, 1976. 

inet 
$SWR=160000 T ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 

— .SBTTL BASIC pet iNT ITIONS 
s \ ahank jHINITIAL ADDRESS OF THE STACK POINTER ##* 1100 oT 

 TEQUIV EMT, ERROR ;;BASIC DEFINITION OF ERROR CALL 
EQUIV TOT, SCOPE ;;BASIC DEFINITION OF SCOPE CALL 
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BASIC CEFINITIONS 

000011 

177570 

090000 

po0007 

009909 

000001 

MACY11 27(732) 

—— 

DDISP= 177570 

21-SEP-76 15:32 PAGE 9 

DEFINITIONS 
; CODE ates HORIZONTAL TAB 

: CODE FOR LINE Ae 
33 COD FOR EARRIAG RETURN 
;CODE FOR CARRIAGE RETURN-LINE FEED 

:;PROCESSOR STATUS WORD 

3s STACK LIMIT REGISTER 
;PROGRAM INTERRUPT REQUEST REGISTER 

;;HARDWARE SWITCH REGISTER 
; ;HARDWARE DISPLAY REGISTER 

;xGENERAL PURPOSE REGISTER DEFINITIONS 
Ro= 20 ;GENERAL REGISTER 
Riz %1 : GENERAL REGISTER 
Ro= ‘2 ::GENERAL REGISTER 
R3= “3 ::GENERAL REGISTER 
R4= “4 :;GENERAL REGISTER 
RS= “5 ;;GENERAL REGISTE 
Rb= 1 :: GENERAL REGISTE 
R7= ;;GENERAL REGISTER 
JEQUIV fs, SP st BIR POINTER 
“EQUIV R7,PC PROGRAM COUNTER 

-¥PRIORITY LEVEL rections 
PRO= 0 ;;PRIORITY LEVEL 0 
PRiz 40 A ::PRIORITY LEVEL 1 
PRo- 100 ::PRIORITY LEVEL 2 
PR3= 140 :;PRIORITY LEVEL 3 
PR4= 200 >:PRIORITY LEVEL 4 
PRS= 240 ::PRIORITY LEVEL S 
PR5= 300 ::PRIORITY LEVEL & 
PR7= 340 ::PRIORITY LEVEL 7 

;*"SWITCH REGISTER” SHITCH DEFINITIONS 
Gwis= 100000 
Swine 40000 
SWi3= 20000 
SWi2= 10000 
SWil= 4000 
SWid=  2co0 
Swo9= 1000 
SWO8= 400 
SWO7= 200 
SwOb= 100 
SwOoS= 40 
SWwO4¥= 20 
Swo3z= 10 
SWOe= 4 
SWOl= “ 

— TEquiv . §wOs? Sws 
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463 : -EQUIV SWO4, SW4 
ee “EQUIV SWO3;SW3 

421 ‘ -EQUIV Side, Sil 

We Eau Vv ay00' So 

4? -¥DATA BIT DEFINITIONS (BITGO TO BITIS) 
476 10c090 81T1S= 100000 
v7 540000 BIT14= . 40000 

478 §20900 BIT13= 20000 
4? 519900 BITl2= 10000 
480 304900 BITil= 4000 - 
481 992000 BIT10= 2000 
482 091090 BITO9= 1000 
493 p05 BITO8= 400 
494 200 8IT07= 200 
495 000109 BIT06= 100 
486 900049 SITOS= 40 ‘ 
497 990020 BITO4= 20 
ygg 999010 BITO3= 10 
485 909004 BIT0c= 4 
499 gogace BITOl= 2 
yogi ~ 999061 BITOO= 1 
ugS .EQUIV BITO9,BIT9 
433 “EQUIV BITOS;BITS 
4aq “EQUIV BITO7;BIT7 
495 “EQUIV BITO6,BITS 
436 “EQUIV BITOS.BITS 
497 “EQUIV BITO4;BITY 
49g . “EQUIV BITO3,8IT3 > 
499 “EQUIV BITO2.BITe 
500 “EQUIV BITOI,SITi 
50} “EQUIV BITOO;BITO 

503 -¥BASIC "CPU" TRAP VECTOR ADDRESSES 
594 ooc004 ERRVEC= 4 ;:TIME OUT AND OTHER ERRORS 
50s 909910 _—RESVEC= 10 :RESERVED AND ILLEGAL INSTRUCTIONS « 
506 900014 , TBITVEC=14 ::"T" BIT 
567 000014 TRIVEC= 14 :: TRACE TRAP 
50¢ 909014 BPTVEG= 14 ::BREAKPOINT TRAP (BPT) 
509 hoooe0 IOTVEC= 20 ::INPUT/OUTPUT TRAP (IOT) *xSCOPEx* 
51d 990024 : PWRVEC= 24 ::POWER FAIL 
Sil. 990030 EMTVEC= 30 -  TTEMULATOR TRAP (EMT) *#£RROR** 
12 900034 TRAPVEC=34 ::"TRAP" TRAP 
513 co0060 TKVEC= 60 ::TTY KEYBOARD VECTOR 
514 000064 TPVEC= 64 . _ 2$TTY PRINTER VECTOR 
el oog240 PIRQVEC=240 ::PROGRAM INTERRUPT REQUEST VECTOR 

Si7 
518 SOME COMMON PROGRAM VALUES AND EQUATES 

520 990920 | CL2=20 :CLEARS 2 REG AT REG 14 
531 909100 €LALL=100 :CLEARS NCLI AT REG 14 
See 925000 MATRIX=20000 :STARTING ADRS OF MATRIX DATA 

.SBTTL TRAP CATCHER uy
 

mw
 

= 

i ceenegeniinbnansticnmiencamsacans
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DZNCB.P1l1 = —— TRAP CATCHE 

S25 
S26 000080 

$30. - 000174 
S31 900174 900000 
Sse 9000176 900000 

S34 000200 So0is? O01355 

;#AL uth ose LOCATIONS FROM 4 - c78 CONTAIN io - Tee HALT” 
:#SE O CATCH ILLEGAL TRAPS AND INTERRUP 
s LOCATION, o, CONTAINS 0 TO CATCH IMPROPERLY LOABED VECTORS 

DISPREG: | “WORD 0 ; SOFTWARE DISPLAY REGISTER 
SWREG: WORD 0 ;; SOFTWARE SWITCH REGISTER. 
“SBTTL STARTING ADDRESS(ES) 

JMP 2eSTART 3s JUMP TO STARTING ADDRESS OF PROGRAM 

—
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1 EXERCISER MACY11 27(732) 
MO1 

21-SEP-7& 15:32 PAGE 12 : . ah, 

-S8TTL COMMON TAGS 

Se ee eee eee 
STHI c 
: ¥USE IN HE 

-21100 
Lae 

STSTNM: . wore 
SERFLG: .BYTE 
He WORD 

: ~WORD 
SEreRR: WORD 
SERTTL: .WORD 
SITEMB: .BYTE 
SERMAX: .BYTE 
SERRPE: .WORD 
$GDADR: ‘an 

Hate WO 
S$BDDAT: .WORD 

. WORD 

. WORD: 
SAUTOB: .BYTE 
SINTAG: .BYTE 

. WORD 
SUR: . WORD 
DISPLAY: .WORD 
$TKS: 177560 
$TKB: * 177562 
$TPS: 177564 
STPB: 177566 
SNULL: .BYTE 
$FILLS: .BYTE 
S$FILLC: .BYTE 
STPFLG: .BYTE 
S$QUES: .ASCII 
SCRLF: .ASCII 
aa -ASCIZ 

O
O
O
O
 
K
O
O
0
0
0
O
+
-
2
Q
N
0
0
0
Q
0
0
 

A S VARIOUS COMMON STORAGE LOCATIONS 

ORS PER TEST 
t CONTAINS Be OF rast: ERROR INSTRUCTION 
;CONTAINS ADDRESS OF ’GOOD’ DATA 

i EONTAINS BOORE PS par *BAD’ DATA 
s) ;;CONTAINS *BAD’ DATA 

; ;RESERVED--NOT TO BE USED 

;AUTOMATIC MODE INDICATOR 
_} INTERRUPT MODE INDICATOR 

DSWR ;;ADDRESS OF SWITCH REGISTER 
DDISP 1 ROORES Sa OF ee REGISTER 

; >: TTY K FrER 
s3TTY PRINTER STATUS REG. ADDRESS 

: TTY PRINTER BUFFER REG. ADDRESS 
0 ; ; ]CONTAINS NULL CHARACTER FOR FILLS 
Fs 'ssCONTAINS # OF FILLER SoA TEN REQUIRED 
le INSERT FILL CHARS. ones 
0 ;" TERMINAL VATLEBLE™ PERG” (BI M7 SaSYES) 
4s ;;QUESTION MARK 

£ PORT EGE RETURN 
<i2> NE FEED 



NO1. , : 

MAINDEC=11-DZNCB-C_ GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 13 
DZNCB.PLi ERROR POINTER TABLE 

576 .SBTTL ERROR POINTER TABLE 
7 i s ATHIS TABLE CONTAINS THE INFORMATION FOR. EACH ERROR THAT CAN CUR. 

579 *THE N IS fe hore BY et NG_THE NUMBER FOLIND 
280 — L008 TON'STTENG. HI AUMBER 1 INDICA ES “eacH Tren Th IN THE TALE IS beRTINENT. 
582 . bENSTES: bach ITEM EM IN Fue Taare CONTA NS INTERS' SetatneD AS FOLLONS: 

«534 , : oak EM ;;POINTS TO THE ERROR MESSAGE . 
595 ‘. :% DH POINTS TO THE DATA HEADER 536 is oT } ;}POINTS TO THE DATA 587 te Dr :;POINTS, TO THE DATA FORMAT 
2 

589 . 590 oO1le4 SERRTB: . 531 ;THIS PROGRAM DOES NOT USE THE ABOVE ERROR TABLE ; ° 
593 ° 
534 3 
Ss 
596 

ag 
599 sNC11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 
60 001164 164900 ~ NCADR: 164000 : 

e03 | _ ;¥SVO1 BUS ADRS ASSIGNMENTS (CHAR GEN) - MODS ARE TO BE MADE HERE 
b05 001156 172600 VTVADR: 172600 pinks Z 

£07 | ' ;VSVO1 BUS ADRS ASSIGNMENTS (BIT MAP) - MODS ARE TO BE MADE HERE 
609 001170 12620 VTMADR: 172620 
b1 1 ;VTOL BUS ADRS ASSIGNMENTS - Mops ARE TO BE MADE HERE 
bis 01:72 176755 = ; VTADR: 176756 = 
p15 ;AR11 BUS ADRS ASSIGNMENTS - MODS ARE TO BE MADE HERE 
617 001i74 170400 ARADR: 170400 — 



B02 
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i ERROR POINTES TABLE wre i-SEP-76 15:32 PAGE 14 

$13 sNC11 REGISTER ADDRESS POINTERS 

eee Gh ee spre stars 
cee z=iE2e 1S4224 NOAREG: 164904 AOE RS 

ef 222212 1e8015 NCIREG: 1840le iT 
E59 wwse ee ec ws NOSFUN: 164014 + SPECIAL FUNCTIONS 

ra :VSVOl REGISTER RODRESS POINTERS (CHRRACTER GENEFRTOR) 

53} oc1214 172600 VIVORG: 172690 CHAR STATUS 
‘$32 Cliels if2sde2 VIVCHP: 172602 0 
Ps; SOlzeS = irgéos VIVEOS: 1 oSEoS . sERGSS HAIR ae 

Pe 4 hates REGISTER ACORESS POINTERS (SIT MAP: 

37 0912 7262 , us HE Be age ae gengsr 
riz Seisse jseeee ae es ds SyTE >= b+ tot 44 «fe = Aa . Py ‘é & ; 

| Fis Ollezze 172630 VYTVINT: 172530 SINTENSITY LOOK LP 

a sVTOL REGISTER ADDRESS POINTERS 
© md : en ded ; = =" = J 

| a pales +cBCeR VICSR: 175758 7 COMMAND “STATUS 
Pues -ERSESR foros NTXRGE: 426750 z% DAC 
on 7S 7be2 VTYDRC: 176782 7Y DAC 

Poa sARL1 SEGISTER ADDRESS POINTERS 
! 4 24 a~=- -> =m 

BS, Sole4e 170490 SeCS&: L7D4CC 3COM STAT: meh! 
| ge ETEGS po8ube Scere; SRG 189 1 bid crema 
' sow 
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TNCB. P11 ERROR POINTER TABLE 

g54 _ }COMMON PROGRAM TAGS AND STORAGE LOCATIONS 
Ss 
56 901246 900009 TEMPO: 9 sCOMMON UTILITY LC* 
557 901250 80 TEMPI: SCOMMON UTILITY LOC 
58 991352 990050 TEMP2: 0 ;COMMON UTILITY LOC 
p53 SO1EEY ppp0cG OTYPE: :GsvSVO1 DISPLAY, -[=V701 DISPLAY 
569 901256 900080 INTENS: 20 STOTAL ®. OF INTENSITY LEVELS, 16 OR 3 
pei 01260 p5p006 INTLUT: 5 SINITIAL ENTENSIIY SHADE 
S63 001362 90645 VTVSAV: 400 ;VSVOI SET UP = FULL SCREEN, MONO (SLi /uMr), ENA OISPLAY 
663 O01s549 900009 MRXADR: 0 :CURRENT CORE sor oF “ist BEING DISPLAYED 
664 O51266 o00000 MAPAOR: 0 [CURRENT ADRS OF 
p85 Bolero 200803 PIXCNT: 2 : CURRENT Pix vt 
B56 OOler> 90000 PIXASM: 9 iG -BIXELS ASSEMELED HERE BEFORE SIT MAP LO 
Sr OCle7y 900000 HORIZ: 9 sCOUNTS BY bY DISPLAYED POSITIONS EACH Row (1722. 
668 90157$ 900000 VERT: 6 QS FOR vIO1 DISPLAY 
£9 001300 900000 XREF: 3 2X POS FOR VIOI DISPt 
pro 551306 ponds VREF: 9 POS FOR VIO1 OI 

71 951304 9000 KBOBUF: 6 SL ONTAING ASCEE CHAR” ia NEEDS CONVERSION FOR 721 215 
S72 001306 900000 KBUFF: 9 sCONTAINS KEYBOARD CHAR TYPED 
E73 901310 090000 TTYOUT: 8 :OUTPUT CHAR TO PRINTER 
674 01312 909000 THLS: 9 ZLOW THRESHOLD VALUE APPLIED TO MATRIX CELLS 
E75 OC131S 17777 THAI: 9 177777 THIGH THRESHOLD VALUE APPLIED To MATRIx CELLS 
E76 001316 900000 COMSAV: 6 SAVED. NCI1 CSR CONTENTS WHEN SISPLAYING 
677 301330 00000 SAIN: oO GAIN [=40 
678 501332 919050 TOTSIZ: 40%. - Potala OF CELLS IN MATRIX (ISTOPE AOR 8) 
679 501324 905000 CHARCT: © COUNTS TOTAL ® OF CELLS IN MATRIX (ISOTOPE A OR & 
680 991354 00609 Basx: 9 :CONTAINS CURRENT x DAC POSITION <vTOl) 
61 001330 dpc000 Basy: 0 :CONTAINS CURRENT Y DAC POSITION (VTOI) 
82 001332 OO00de INCXY: & FONTAINS CHAR SIZE OFFSET (VTO1) 
6283 601334 000000 SPERL: 0 SSONT TAINS LARGEST CELL OF MATRIX WITHIN THRESHOLCS 
84 001336 300090 ROWCNT: 9 SCOUNTS G4 CELWE EACH ROW OF CORE MATRIX 
ess O0:349 929900 TASLEX: MATRIX SCONTAINS STARTING AORS OF MATRIX OF SELECTED ISOTOPE 
£86 901342 900999 FREERN: 0 , ;NON-ZERO SAYS COLLECT NEW DATA § OISPLay IN Face SN 2 
gs? O01344 900010 T] 19 SHIGH ORDER COUNT DELAY FOR COLLECTING OATA-FREE RUN MOD 
688 30134e 900000 JivFe: 9 ;QsNCI1 JOYSTICK SOURCE, -L=ARII JOySTIcK SGURCE | 
e85 591350 520909 ARCHAN: 20000 CONTAINS CURRENT ARLI SHAN $ UNIPOLAR SIT 
5¢ 5Si352 500008 MSELST: 9 :O save iS elt NAP, =1 SAYS 2NC BIT MAB YS\9}) 
ES] S5i365 SSCE0E BELEN: 3 :6 SavS RING SELL O8 NO CONVERT, -2 Says ONT? 
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ac sake 4 EXERCISER MACYL1 271732) 21-SEP-76 15:32 PAGE 16 
MAIN PROGRAM 

.SBTTL MAIN PROGRAM 

001358 START: 
“SBTTL IN TIALIZE THE COMMON TAGS 
CLEAR COMMON TAGS (SCMTAG) AREA 

901358 cC12706 901:c0 MOV aSCMTAG, RE s;FIRST LOCATION 10 BE CLERRED 
O01362 905926 SLR (RE)+ !:CLEAR MEMORY LOCATION 
091364 S2270S 901140 CMP BSWR,R& ;;DONE? ’ 
91370 901374 BNE =5 s:LOOP BACK IF NO 

iste Ole70S 001100 - STACK, SP ::SETUP THE STACK POINTER 
SEIN! TIAL 3 A FEW VECTORS 

091376 212737 011150 og0034 MOV #STRAP, JSTRAPVEC :: TRAP VECTOR FOR TRAP CALLS 
092494 913737 saaaa 990038 MOV 8340, JaTRAPVEC+e; téveL 7 
GOivi2 O18737 O1ie14 990024 MOV 8SPWRON, JSPWRVEC ; POWER. FAILURE VECTOR 
001426 B1e737 809340 99993> MOV #340, JSPWRVEC+S ; LEVEL 

::SIZE FOR A HARDWARE SWITCH REcté TER IF NOT FOUND OR IT Is 
-:EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

901426 913746 990904 MOV DRERRVEC,-(SP) ;;SAVE ERROR VECTOR 
601432 91b737 ESl5e6 ooacoy MOV 8645 DHERRVEC ::SET UP ERROR VECTOR 
091440 012737 177870 O91140 MOV s0SWA,S ::SETUP FOP A HARDWARE SWICK REGISTER 
Cores Ole7se 177575 odil4= MOV wots AT Spay ::AND A HESOWARE DISPLAY REGISTER 
OO14S4 OSE777 lL7TPr?  LP7HSE CMP #-1, aSWR :: TRY TO REFERENCE HARDWARE SiR 
eoi4s2 901012 BNE BES’ : BRANCH IF NO TIMEOUT TRAP OCCURRED 

[AND THE HARDWARE SWR IS NCT = -: 
01464 900403 . oR 65S : SSRANCH IF NO TIMEOUT 
D9i466 O12718 COL474 &4$: MOV 65S, (SP) ::SET UP FOR TRAP RETURN 
951472 ocoo02 - RII 
S01474 912737 S00l76 COLL4O: &S$: MOV sSWREG,S :;POINT TO SOFTWARE SW 
So1s02 Alsr37 DOCI74 601142. MOV sotepeee c DISPLAY 
001510 O12637 00004 S63: MCV (SP)+, astRRVEC ;;RESTORE ERROR VECTOR 

oC1s:4 104400 913263 TYPE MSG1 :G0 IDENTIFY PROGRAM 
ocisea o04737 §a5112 JSR bc SELcTA :DEFAULT TO VSYO1 DISPLAY IF THERE 
061524 103019 Bec 3$ 3BR IF DISPLAY VSVOl IS THERE - 
991526 094737 cos262 ISR PC, SELCTB _ tIF NOT GO LOOK FOR vTO: DISPLay 
§0:532 192005 Bcc 3$ ?BR IF AT LEAST THERE IS A VTOL OISPLAY 
B01534 104400 013412 TYPE § .MSG3 $9 te "BUS TIMEOUT ER - VSvO1 CISPLA 
607540 304400 013453 TYPE > MSG :GO TYPE ‘BUS TIMEOUT ER - VTOl CISPLAY 
091544 900000 HALT =NO DISBLay SEEN AT ASSIGNED SUS ADRS'S 
OC1545 013700 001184 33: . MOV NCADR, RO :GET NC11 BASE QDRS 
BCiss2 912701. 001176 MOV BICCSR, RI :GET POINTER ADRS 
Coisse 310021 a NCSET: MOV RC. iRiss :SET UF =NCI1_ REG AORS PTRS 
SOiseo 062790 ocooo2 agp :BUMP REG ADRS 
O9:564 922701 601214 CMP bvtVeRs, qt sALL Set “uP? 
501570 00:37 . NE NCSE :BR IF NOT 
661572 012737 od1scs occoco4 MOY aig, ERRVEC :SET UP TIMEOUT ADRS 
S1e00 005777 177372 TST ancésr - « SWILL TRAP TO LOC 4 IF NOT THERE 
591694 c00404 eR START :BR IF THERE 
NSIB9§ 22626 : 18: eMp (SP)+, (SP)+ “FIX STACK SINCE NO RTI 
A516i0 104480 013512 TYPE MSGS :69 TYPE "SUS TIMEOUT ER - NCIIL° 
651614 coocdd HAL T : 1 NOT SEEN AT ASSIGNED BUS ADRS 
501516 Oh 737 C0000 OCOCCOY STARTI: MOY sERAVES+2, swesvic RESTORE ERR TRAD LOC TO PT TOs 
59i604 aodoos RESE™ TeLR WORLD 
Sot626 004737 oossoe JSR PC, NCSTEL G0 STOP NCL! $ CLR CORE MATRIX 
Cfiese 12777 920009 177340 MY #MATRIX, INCO :SET OFFSET.AORS 20059: 
Beiess 805037 901322 CLR GAIN :REGULAR GAIN 
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SASS Fil INITIALIZE THE COMMON TAGS 

cig vibe 312737 Saree 901349 Muy -AMATRIX, TABLEX : 15070 eA nero 
“a5 56) 05037 913 € OLD 
“2h Bblese Biae3 Te845 oo131y AY aer72, ta ESETLING THRESHOL 
Si Qolsey Ciera? N0s1e2 Soooes Nov "SENT. BS :361 SN 
y £73 Ul i. F 4 AAA 4 ‘ = j 8 a 3S uv 

oS BRIS BLSSSS asics SHB Mey aioe a8 get Thre 
TES G0i75E 134400 ET343 TYPE NSC S25 ash FOR REVBOARO COMED E: 
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DINCB.P INITIALIZE THE SONMON TAGS 

rs ;THIS IS A LIST OF KEYBOARD COMMANDS FOR THE NCil “DISPLAY/JOYSTICK 
75? :0 DISPLAY DATA 
P59 ERASE THE SCOPE 
= jr (Bier eeeacd Fao Levees § Pte: ir ‘ ° a i 

78! :N SoLLECT NEU DATA vai CAMERA ELEAR PORE MATEIC 
72 44 COLLECT DATA FROM CAME 
i | Pe acer Sy | :6 NITIALIZE EVERYTHING 
255 32 SET GAIN TO 1 
ce :* REGULAR = SET GAIN 70 2 
73? 7A DISPLAY ISOTOPE A 
r= . 38 DISPLAY ISOTOPE B 
73g P :Y SELECT VI01 DISPLAY 
779 aW SELECT VSVO1 DISPLAY (DEFAULT USING 1ST 827 MAF) 
ree | :M SELECT VSVOI DISPLAY AND USE 2ND BIT | 
77 iF RUN MODE - COLLECT & DISPLAY NEW BATA CONTINUALLY 
77. :J FovsTICk CALIBRATION USING ARI 
774 7K TOYSTICK CALIBRATION USING NII 
775 - 3 DISPLAY INTENSITY TEST IMAGE ON SELECTED _DISPLAY 
776 SCNTRL C ASORT WHATEVER - BACK TO KEYBORRO MONITOR 
77" ZONTRE G TURN ON/OFF BELL (NO CONVEST INDICATION) - IN NCIi 
ee: ;JOYSTICK CALIBRATION ONLY 
¢ 

729 :THIS CODE WILL DISPATCH PROGRAM TO THE PROPER 
781 ROUTINE VIA THE DISPATCH TABLE "RTAGLE” 
722 COI7i2 905037 o01342 EISEN: CLR | FREERN sKNOCK DOWN FREE RUN MODE IF SET 
783 S017I Ole7os 901106 MC\ BSTACK, SP ;RESET STACK PTR . 
784 00!722 005037 001306 CLR —sKBUFF S INSURE NO KEYBOARD GARBAGE 
785 091725 905937 177776 -  ¢&R BSW ALLOW KEYBOARD INTR 
786 O0!732 613700 001206 LISN: MOV KBUFF RO LOOK FOR CHAR 
787 001736 9001775 BEQ = LISN ;HAT FOR ONE 
7ge CO1740 905037 901306 cL KOUFF 
725 001744 020027 000191 cMP RO 8191 :WAS I7_A CHAR? 
736 801750 103445 BCS  _ BOOBOO SNOT A GOOD CHAR 
cal poise pye70g 177740 Bits 1 77740.R0 ELIMINATE LOWER CB 
7$2 001756 O200e7 fc0033 CMP «RO, 833 
733 001762 103040 Bcc  —- B00B00 :8R IF NOT 
734 901764 996300 ASL RO MAKE UP WORD OFFSET 
735 G017Ee 605760 001776 TST RTABLE-2(RO) 31S IT A LEGAL COMMAND? 
756 501772 301434 REQ 800800 ;8R IF NoT 
73, Sl774 Ooo170 on177% IMP © MRTABLE-2(RO) 360 Oo 1% 
oe KEYBOARD DISPATCH TABLE 
801 02000 oo2104 RTABLE: ROUTA 18 DISPLAY ISOTOPE 8 

02002 O0clis ROUTB "8 DISPLAY ISOTOPE B 
603 092004 902120 ROUTE :'S* COLLECT DATA . 
204 902006 902140 ROUTD :°O’ OISPLAY DATA 
sC5 602019 of0ci44 ROUT :"E* ERASE SCOPE ; . sta Baal 
e066 002012 O0c1S4 ROUT :'F’ FREE RUN MODE(COLLECT NEW DATS $ DISPLAY CONTINOUSL 

7 O92014 o02250 ROUTS 1G. INETIALIZE EVERYTHING 
cfg S52016 009900 :"H* 800800 
663 dete 900000 :°I' 800806 
Gi0 O02022 coee6o ROUTJ 2° GO TO ARLL JOYSTICK CALIBRATION 

ba
g |
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eS 
092302 

09 
002000 
002576 

012737 

000137 

o0ss0¢ 
005449 

001344 | 

009540 
000i23 

000033 
176742 
001712 

002516 
OCS536 
031616 
005356 

004146 
033677 
001732 

01310 

001340 

CO134C 

O0is4= 

001306 
001306 

176746 

;REPORTS ILLEGAL 

GAMMA_11 EXERCISER MACYLL 27732) 
INITIALIZE THE COMMON TAGS 

~ ROUTK 
ROUTL 
ROUTM 
ROUTN 

¥ 
| 
RQUTR 
ROUTS 
ROUTT 
ROUTU 
ROUTY 
~— 

0 
ROUTZ 

BCOBSO: MOV 

ROUTA: 

ROUTB: 

ROUTC: 

ROUTD: 
ROUTE: 

ROUTF: 

13: 

2s: 

ROUTG: 

ROTI: 

02 
2i-SEP-"& 15:32 PAGE 19 

GC_To He evel CK CALISRATION 

on Mice enone 
’ GET ree DATA FROM CAMERA 

Bs 
* BOO800 

REGULAR CAIN 
STOP COLLECTION a 

T’ DISPLAY INTENSITY TEST IMAGE ON SELECTED 
GET UPPER THRESHOLD FROM KEYBOARD 

v' SELECT VT01 DISPLAY f 
iW SELECT VSVO1 OISPLAY(DEFAULT COND USING 

BOO800 
800800 

929 ZOOM - SET GAIN TO 1 

KEYBOARD CHARACTERS 

#77, TTYOUT 
PC, tyeo 
PC. TYPCR 
LISn 

#MATRIX, TABLEX 
CHANGE 0 
gMATRIX+20C00, TABLEX 
CHANGE 60 DO 

LISN 
8-1, FREERN 
Pc NCSTP1 
PC*NCSTRT 
RO’ 
TIME ,R1 
RO 
1$ 
8175 KBUFF 

- 8123, KBUFF 
3 
#3, NCCSR 
aNecsR 
LISEN 

PC, SELCTC 
1$' 
toy 
MSG? 
LISN 

;SET UP *?" 
: TYPE IT 
200 A *CR’ 
:GO LOOK FOR SOOD CHAR 

sWILL DISPLAY ISCTOPE A 

gatas DISPLAY ISOTOPE & 

60 START NC11 
COLLECT oe UNTIL KEYBRO COMMAND 
7GO DISPLAY DATA 
:G9 ERASE SCOPE 

OQ WAIT ON NEXT COMMAND 
:Se.ec FREE RUN MOCE 
GQ STOP Mat 8 CLR CORE MATRIX SREA 

:G0 START NCil 
SET UP TIMER 
:SET P GROSS TIMER VALU 
; COUNT 
:WAIT FOR ZERO 
:LO0K FOR POSSIBLE STOP KEY - RID LOWER CASE 
pus Been STRUCK? 

STOP NC11l 
: ZERO NC CSR 
:GQ AWAIT NEXT COMMAND 
$00 bpOe AGAIN? 

18) 
:NOW GO DISPLAY DATA JUST COLLECTED 
360 ERASE SELECTED CISPLAY 
SANTEE ALIZE AND START FRESH 
fae pay FOR JOYSTICK CAL 
BR $ ii ER FROM ARL! 

$86 Type *BUS TIMEOUT ER - ARI" 
760 BACK TO KEYSORRD LISEN 

CISPLAY 

is’ SIT MAP a 
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CR cseuttechdiapnleiitittiniereniens 

001346 

005112 

001222 

Cis4le 

905506 

000 
013331 

001314 
177776 
002616 
00Sebe 

001722 
013453 

001252 
00Sile 

i732 
O134ie 

~ cogo4e 
001320 
001732 

177778 

17658 

17544 

176532 

177776 

000029 

001320 
176364 

GAMMA 11 EXERCISER  MACYIL 27(7 
SONITIAL Toe THE COMMON TAGS 

ROUTK: 

ROUTL: 

ROUTM: 

ROUTR: 

ROUTS: 

ROUTT: 

ROUTU: 

HO02 
21-SEP-76 15:32 PAGE 20 

jz eae 

CHANGE 
#-1, MSELCT 
FC. .SELCTA 

VTVCSR, RO 
bs tm ,-20( RO} 

MSG3 
1$ 
PC.NCSTP1 
CONSRV, ANCCSR 

N 
#40. JNCCSR 
ISN L 

#3, INCCSR 
INCCSR 

MSELCT 
at .SELCTA 

YTVCSR,RO 
#9178, 20(RO) 
LISN 
mSG3 

is 
840, GAIN 
sath, INCCSR 

saTvtee Ba SAYS NCLI FOR JOYSTICK CAL 

BON! : WANT ANY INTR’S NOu 
sASK a - DATA 
G0 SET IT 
;SAVE IT 
s ENABLE a S 
GO OISPLA 
: SELECT BND BIT MAP 
G0 SELECT VSVO1 
:BR_IF BUS a3 ER FROM VSVOl 
:GET 2ND BIT MAP ADRS 
TURN OFF ist” BIT MAP 
GO AWAIT NEXT COMMAND 
;$0 TYPE *BUS TIMEOUT ER - VSVO1 DISPLAY’ 
;GO BACK TO KEYBOARD LISEN 
GO STOP NC11 & CLR CORE MATRIX 
RESTART WITH PREVIOUS CSR CONTENTS - 
s COLLECT re 8 AWAIT NEXT KEYBRD COMMAND 
;WANT REGULAR GAIN 
: INSURE REGULAR GAIN 
sLOOK ay NEXT COMMAND 
; 

ZERO NC CSR 
:LO0K_FOR NEXT COMMAND 
:G0 alr THE NC1$ IF RUNNING 

A 
:DON’T WANT ANY INTR'S 
ASK FOR OCTAL DATA 

;SAVE IT 
: ENABLE a S 
;G0 DISPL 
:G0 CerECT "yro1 
:BR IF TIMEOUT ER does VT01 

0 AWAIT NEXT COMMAND 
3 TYPE *BUS TIMEOUT ER - VTO! DISPLAY" 
;G0 BACK TQ KEYBOARD LISEN 
;SELECT 1ST BIT MAP 
G0 SELECT VSVO1(DEFAULT SOND) 
:BR_IF TIMOUT ER FROM VSVOl 
:GET 1ST BIT MAP_ADRS 
;TURN OFF 2ND BIT MAP 
G0 AWAIT NEXT COMMAND 
60 TYPE "BUS TIMEOUT ER = VSVOL CISFLAY’ 
:G0 BACK TO KEYBOARD LISEN 

:G0 AWAIT NEXT Soman 
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CO4737 

004737 

COS536 

OCS464 

001254 
001750 
073567 
OOSES4 

001770 

COSS46 

996010 
00S&634 

096030 

‘ 
C 
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RCISER. MACYLI 271732) 21-SEP-76 15:32 PAGE 21 
COMMON TAGS ; 

RO 
es: JSR PC, DISPY1 

:G0 CLEAR SCREEN OF SELECTED DISPLAY 
CHANGE: JSR -. PC,ERASE ;GO ERASE SCOPE 
;STOP NC11 AND GET SET TO DISPLAY 
DISDAT: JSR PC, NCSTP ;G0 STOP NCLI 
:NOW DRAM A_BOX AROUND POTENTIAL MATRIX DISPLAY 
tAREA ON THE SELECTED DISPLAY 
Box: TST DTYPE sWHAT DISPLAY? 

BNE BOX! VTOl 
MOY #1750,R0 :SET UP BIT MAP ADRS - TOP LINE 
MOV #73567, R1 ;SET UP PIXEL DATA IN RL - INT 7 
JSR PC, DISPY :G0 LOAD BIT MAP 

18: INC RO :ADVANCE ADRS 
CMP #1770,RO : TOP LINE DONE? 
BEG 2 :BR IF S 
ISR PC , DCONT ;LOAD NEXT PIXEL Ma) 

2$: MOV #5010,R0 ISET at ata aes MAP ADRS - BOT LINE 
JSR PC, DISPY :GO LOAD BIT MAP 

33: INC RO’ ADVANCE ADRS 
CMe #6030,R0 :BOT LINE DONE? 
REQ 4g :8R IF SO 
ISR PC, DCONT sLOAD NEXT PIXEL WD 
BR 3$ ?NEXT MAP LOAD 

4S: MOV . #1730.R0 :SET UP BIT MAP ADRS SIDE LINES 
os: ADD #17,R0 :OFFSET NEXT ROW 

MOV #70006, R1 :SET UP PIXEL 3 DATA IN RL - INT 7 
CMP #6047, RO :AT BOTTOM OF SCREEN? 
BE b$ G0 START vSVOl | DISPLAY 
ISR PC .DISPY :GO LOAD BIT 
MOV :SET UP PIXEL 9 A DATA IN RI - INT? 
ACD fol” ko :OFFSET TO RIGHT LINE 
JSR pc, bISPY :GO LOAD BIT MAP 
BR c§ :D0 NEXT ROW 

6S: MOV VIVSAV, aVTVCSR START DISPLAY 
MOY #2010 HAPADR  ;OFFSET BIT MAP ADRS 
MOV. PIXCNT :SET UP PIXEL BYTE COUNT 
C Beene :CLR PIXEL ASSEMBLY WORD 
IMP LARGES. :GO DISPLAY CELL Sata 

BOX1: MOV #3777 , RO :SET UP x 
MOV #3636.R1 :SET UP Y 

18: ISR PC, DISPY1. :DISPLAY POINT 
DEC RO" :MOVE X BY 1 
BPL 1$ sAGAIN TILL DONE 
INC =3636 

:OTSbLay POINT 
DEC RI :MOVE Y BY 
CMP #635,R1 AT BOTTOM tert 
BNE 2g :BR IF NOT 
INC Rl : ¥2636, X=0 

2$: JSR PC ,DISPY1 DISPLAY POINT 
INC RO “MOV X BY 1 
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001091 

004000 

005676 

091322 
175174 
001340 

001314 

001324 

OC131e2 

003560 
001334 

> 

091340 
017600 

001314 

001312 

001254 

1) 
001254 

001274 
001276 

001302 

091324 

901264 
CO1264 
001336 

091264 

001336 
O01c6b4 

GAMMA 11 EXERCISER MACY11 271732) 21-SEP-76 15:32 PAGE 22 
INITIALIZE THE COMMON TAGS 

CMP #4000, RO AT BOTTOM RIGHT? 
BNE 3 :BR IF NOT 
OES RO :X=3777, Y=63 

4$: ISR PC, DISPY1L iDISPLAY Port 
INC Ri :MOV_Y B 
CMP $3636,R1 :AT TOP” RIGHT? 
SNE 4 :BR IF N 
MOV #100,HORIZ i OF HORIZONTAL POINTS PER ROW 
MOV #100; VERT # OF ROWS 
CLR XREF’ START AT LEFT MARGIN 
MOV #1526. , YREF :AND TOP OF SCREEN 

-NOW LETS FIND THE LARGEST CELL 
LARSES: Nov TOTSiZ CHARCT ;NUMBER OF ELEMENTS TO CONSIDER 

ABLEX,R :THIS IS FIRST GUESS 
roy TABLE al ?R1 POINTS TO TABLE 

LARGEL: CMP RO, (R13+ :COMPARE GUESS AGAINST NEW 
- BHIS G5G GUESS STILL GOOD 

CMP -(R1), THHI ;GUESS SMALLER BUT CHECK NEW 
BHI OVTHHt HI AGAINST UPPER THESHOLD 

| MOV (RL), RO :WITHIN BOUNDS. MAKE THIS NEW HI 
OVTHHI: TST (R1)+ . ?INCREASE REGISTER BY 2 
GSG: DEC CHARCT :COUNT THIS LAST COMPARISON 

BNE LARGEL 

;THE LARGEST CELL WITHIN THE UPPER THRESHOLD IS NOW IN RO 
; NOW aD seo LER THRESHOLD SSUETR QUT IF TOO SMALL 

HL TRACT LOWER THRESHOLD 
BHI ig :BR IF CELL VALUE GREATER THAN LO THRESHOLD 
IMP DISDON *DON’T DISPLAY-ALL VALUES BELOW LO THRESHOLD 

1S: MOV RO, CPERL :SAVE LARGEST CELL OF MATRIX 

sNOW PICK OUT EACH VALUE IN CORE MATRIX AND SCALE TO THE 
;PROPER INTENSITY LEVEL. THEN DISPLAY IT ON THE SELECTED DISPLAY 

DMATRX: MOV TABLEX,MRXADR ;BEGIN AT TOP LEFT ROW’ 
ADD #8064. °MRXADR [OFFSET TO BOTTOM OF CORE MATRIX 
MOV #64. ROWCNT ; THERE ARE &4 CELLS PER ROW 

DISLOP: MOV IMRXADR, Re sGET A CELL VALUE FROM MATRIX 
ADD #2, MRXADR :BUMP MATRIX ADRS 
DEC ROWICNT :COUNT CELL THIS ROW 
8NE CKVALU *BR IF ROW NOT FINISHED 
MOV | #64. ,ROWCNT *RESET NEXT ROW COUNT 
SUB ° #256:,MRXADR  :SET UP FOR NEXT ROW IN MATRIX 

CKVALU: CMP Re, THHI :CELL WITHIN HI THRESHOLD? 
BHI OUTLIM :BR IF NOT 
SUB THLO, Re SUB LOW THRESHOLD 

BHI SCLCEL :BR IF CELL ABOVE LON THRESHOLD 
OUTLIM: TST OTYPE - : WHAT DISPLAY 

BNE CHDN :BR IF VTOl 
CLR RY :SET CELL 19, LOWEST INTENSITY - 
JMP MAPLD ;LOAD BIT 

SCLCEL: MOV . CPERL,RI : NOW ESTAOLISH, WHAT INTENSITY LEVEL 
MOV #6, R3 :SCALE TO 32 EL 
TST OTYPE :IS ITA vavol Ors LAY? 
BNE 1$ :BR IF NOT 
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DENCB.P11 INITIALIZE THE COMMON T 

1088 993336 095303 , pee R3 SCALE To 16 LEVELS ON VSYO1 DISPLAY 
a8 : 

tBae Bpato BBE So4 Aeioop: Bgl ORM ¢ MUL By3 
1032 003344 O20201 CMP R2,R1 “COMPARE THIS CELL TO LARGEST ‘DIVIDED BY 2) 
1933 903246 103404 BLO NODEF ie IF SMALLER 
1034 603350 095701 TST Ri : CHECK ease WHERE 0 DIVISOF 
1035 0903352 00140! SEQ 13 BR IF SO 
1036 003354 o0S204 INC RY ; ACCOUNT FOR GOOD SUBTRACTION 
1037 093356 160102 13: Sus R1,Re :NOW DO THE SUBTRACTION 
i938 903360 90024! NODEF: LC 
1939 003362 OO809i ROR RI MAKE DIVISOR SMALLER 
1940 003364 305303 DEC R3 COUNT POSITION 
1041 003365 001365 SNE DVLOOP “AGAIN IF NOT SCALED TO 16 OR 22 LEVELS YET 
1042 003370 i80102 SUB RI. Re ‘ACCOUNT FOR REMAINDER 
1043 903372 10140! BLOS GOON BR IF TOO SMALL 
1044 003374 o0S5204 = INC RY ROUND UP 
1045 003376 005737 o01254 GOON: TST «4 DTYPE :WHAT DISPLAY? 
1048 o03492 G01449 BEQ MAPLD IF VSVO1'GO LOAD M 
1047 003404 - 006304 ASL RY ?MAKE LEVEL A WORD POINTER 
1048 003406 O1640S O11364 | MOV LEVTAB-2(R4),RS :POINTER TO CORRECT LEVEL 
1049 003412 906204 ASR RY ?RESTORE ACTUAL LEVEL 
1056 003415 901410 BEQ CHDN LIF Q - DON’T DISPLAY 

Ose sTHIS CODE DISPLAYS EACH SCALED CELL ON THE VTO1 (ONE OF 32 LEVELS) 
> 

1054 003416 013700 0913C0 MLOOP: MOV XREF,RO ;GET READY TO DISPLAY 
1055 003422 013791 001302 MOV YREF‘S1 : THESE ARE THE CORNER COORD. 
1055 003426 004737 G06212 JSR PC, GET :GET A POINT AND DISPLAY IT 
1057 993432 005304 DEC RY’ :D0 AS MANY POINTS AS THE LEVEL ~ 
1058 003434 001370 BNE MLOOP 
1059 003436 062737 OOCO4O 001300 CHDN: ADD #32.,XREF A :SHIFT TO NEXT POSSIBLE DATUM 
1060 903444 005337 001274 DEC HORIZ :DONE WITH LINE? 
1061 O034S0 00127} BNE DISLOP- NO 
1062 oO6a452 012737 000100 fo1274 MOV #100, HORIZ sRESET LINE COUNTER 
1063 003460 005037 001300 CLR _ XREF :D0 CR , 
1064 003464 162737 9095930 901302 SUB #24. , YREF 300 LF 
1965 003472 605337 001276 DEC VERT’ :DONE PAGE? 
1065 003476 901256 BNE DISLOP ?NO. GO BACK FOR MORE 
1067 003500 000137 o036se DISDON: JMP PATWRT — YES, GO DISPLAY PRAMETERS 

1088 sTHIS CODE DISPLAYS EACH SCALED CELL ON THE VSVO1 (ONE OF 16 LEVELS) 

1071 003504 013700 001266 MAPLD: MOV MAPADR, RO :SET UP BIT MAP ADRS 
1072 003510 905704 TST RY :LOOK FOR NO INTENSITY 
1973 9035i2 601401 BEQ is .  ?BR-IF NO INTENSITY 
1974 003514 905304 DEC RY OFFSET TO 0-17 
1075 003516 000304 1S: SWAB RY “PREPARE FOR PIXEL’ LOC 
1076 003520 006304 ASL RY :MOVE TO TOP 4 Bits 
1077 003522 006204 gst RY : 
1078 003524 006304 RSL RY 
1079 003526 006304 ASL RY 
1980 003530 o00241 cL¢ ?NOW ASSEMBLE THIS PIXEL INTO’ PIXEL WORD 
1081 003532 006037 001272 ROR PIXASM :NOW MAKE ROOM IN PIXEL WORD . 
1082 003536 006037 901272. - ROR PIXASM : 
1083 003542 006037 O0!e72 _ ROR PTXASM : 
1084 905546 006037 001272 Le ROR PIXASM ; , 
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1085 O0035S2 060437 001272 ALD R4, PIXASM 
1988 02 p57 3% 001270 TST BIXCNT 

7 «OC 10 7 BNE 2 
1088 003564 013701 00127 MOV PIXASM, RI 
1089 903&70 904737 O05634 ISR PC, DISPY 
1030 003574 337 901270 23: DEC PIXCNT 
1991 003600 100215 SPL BISLOP 
1092 003602 005037 9001272 CLR PIXASM 
1093 003606 012737 000003° 001270 MOV #3, PIXCNT 
1094 003614 905287 001266 INC MAPADR 
1095 003620 013200 001265 MOV MAPADR, RO 
1096 003624 322700 005770 . CMP #5770, RO 
1037 093630 O91002 SNE 3$ 
1098 003632 000137 003662 IMP: PATURT 
1099 90 042700 177740 3S: BIC #177740, RO 
1190 003642 022700 000030 CMP 830,RO 
1101 p003646 001003 BNE 4S 
1102 4003650 062737 o00020 001266 ADD #20, MAPADR 
1103 003656 009137 003234 as: INP, DISLOP 

tbe 
1107 003662 005737 001254 PATWRT: TST DTYPE? 
1108 993666 100404 : BMI is - 
1109 003670 012777 oO12000 175322 MOV #12000, IVTVPOS 
1110 903676 O00414 BR 2s 
1111 003700 012737 O00006 001332 1S: MOV €6 INCKY 
lille 603706 Ole 600014 175329 MOV #14, aVTCSR 
1113 903714 012737 OO00000 001326 sMOV #0, BASX 
1114 003722 012737 O00600 001230 MOV #384. , BASY 

, 1115 003730 004737 O0te 2s: JSR PC, VTWRIT 
1116 003734 012506 MESSI 
1117 003736 013737 001312 006724 MOV THLO, DUMMY! 
1118 003744 004737 006709 JSR PC, ANRIT 
1113 003750 004737 O0b246 JSR PC; VTWRIT 
1120 003754 012512 MESS2 
li2e1 003756 013737 001314 cOs724 MOV THHI, DUMMY! 
1lg2 003764 904737 006700 | JSR PC, AWRIT 
1123 003770 737 006246 JSR PC, VTWRIT 
1124 003774 O12516 MESS3 
1125 003776 017737 175204 906724 MOV aJNCZLO, DUMMY I’ 
1126 004004 017737 175174 006725 MOV aNCZHI  DUMMY2 
lle? OO040le 004737 006704 | JSR PC, OTTY 
i128 OO4016 004737 OOb246 J5R pe’ OTWRIT 
1129 904022 012522 MESSY 
1136 OO4024 013737 001322 ocOo1246 HOV. TOTSIZ, TEMPO 
1131 04032 o0S002 CLR Re 
1132 004034 00 CCR R3 
1133 004036 013701 001340 ‘ HOV TABLEX Rl 
1134 oo4o4e 10 MXSML: (RL+, 
1132S OO4044 oO05502 Abe R2 
1136 OO404%6 005337 001246 DEC TEMPO 
1137 o040S2 001373 BNE MXSML 
1138 O04054 010337 o0e7by MOV R3. DUMMY! 
1139 OO4060 010237 906726 MOV Re. DUMMY2 
1140 04084 004737 006704 JSR PC; OTTY 

21-SEP-76 15:32 PAGE 24 

;ADD THIS PIXEL TO OTHERS 
Bul 4 CAEL DONE FOR THIS WORD? 

;LO PIXEL WORD INTO R1 
;LOAD BIT MAP 
COUNT PIXEL 
;BR IF 4 PIXELS NOT ASSEMBLED YET 

MBLY WORD 

‘LOAD INTO RO 
sHAVE a 64 ROWS BEEN DONE? 

:NOW GO DISPLAY PARAMETERS 
;SAVE ROW POSITION BITS 
:NOW LOOK FOR END OF ROW 
:BR IF NOT AT END 
ADVANCE MAP ADRS TO NEXT ROW 
GO GET NEXT MATRIX DATUM 

;CODE TO WRITE PARAMETER DATA AT BOTTOM OF SCREEN 

;WHAT DISPLAY? { 
:BR IF VTO1 
;VSVO1 - SET CHAR POS,LINE 20, LEFT MARGIN 
SSTART 1ST MSG 
:SET CHARACTER SIZE 
SET MODE 
:SET TO LEFT HAND MARGIN 
AND Y LEVEL 

;"CR,LOWER THRESHOLD” 

;"CR, UPPER THRESHOLD” 

3"Z COUNT =” 

;"MATRIX COUNT=" 

NOW ADD UF ALL VALLES IN MATRIX 

a | 
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001320 
006246} 
0c1349 40000 
006246 
001342 
002154 
001316 
001732 

175034 

005536 
001254 

073567 

O0leb2 174716 

001346 

TST GAIN 
BEQ 1$ 
ISR PC, VTWRIT 

5 - "200M" 
1S: CMP TABLEX, sMATRIX+20000’ ; TSOTOPE 8? 

BNE 2$ :NO 
JSR PC, ,VTWRIT YES 
MES :"B-GAMMA” 

23: TST FREERN IN FREE RUN MODE? 
BEQ *BR IF NOT 
IMP ROUTF *YES, GO GET NEW DATA 

38: MOV COMSAV, JNCCSR RESUME THE NC11 
IMP LISN :DONE WITH MESSAGES . 

;THIS CODE DRAWS A BUG(VTO1) OR ay narescysvons WITH THE X & Mu © ay 
FROM THE NCLI(TYPE °K’ OR DEFAULT) OR THE ARLI(TYPE °J’) -_THE 
sETC. WILL FOLLOW THE JOYSTICK WHEN THE INTERRUPT BAR IS wor DEPRESSED - 
ALL PARTS WITHIN THE DISPLAYED BOX ON THE SELECTED DISPLAY SHOULD 
:BE ACCESSISLE IN A UNIFORM MANNER 
“A CNTRL °C’ WILL GET USER BACK TO KEYBOARD MONITOR - 
tloy: JSR PC, ERASE ;STQRT FRESH 

; DTYPE : WHAT TOTeeeaY? 
BNE JBOX! :BR IF VTOL 

DRAW A BOX UP ON VSVO1 SCREEN FOR NC11 OR ARI1 JOYSTICK CALIBRATION 
JBOx: CLR RO . 3SET UP BIT MAP ADRS - TOP LINE 

MOV #73557,R1 :SET UP PIXEL DATA IN RI - int ? 
JSR PC, DISPY 360 LOAD BIT MAP 

1S: INC RO *ADVANCE BIT MAP ADRS 
_ CMP #40,RO - -TOP LINE DONE? 

BEQ 2s *BR IF SO 
ISR PC, DCONT ;LOAD NEXT PIXEL 
BR 18 NEXT OAD 

2S: MOV +7740 RO :SET UP BIT ¥fiee ADRS - BOT LINE 
JSR PC, DISP -GO LOAD BIT MAP 

3S: INC RO ‘ADVANCE ADRS 
CMP #10000, RO ey LINE BONE? . 
BEQ 4 RIF S 
ISR PC, DCONT LOAD NEXT PIXEL WORD 
BR 3$ NEXT MAP LOAD 

4S: MOV #40, RO SET UP BIT MAP ADRS SIDE LINES 
S$: MOV #7,R1 :SET UP PIXEL O DATA IN RL -.INT 7_ 

JSR PC’ DISPY :30 LOAD BIT MAP 
MOV #70000, R1 ?SET UP PIXEL 3 DATA IN Rl - INT 7 
ADD #37, RO :OFFSET TO RIGHT SIDE LINE 
JSR —- PC, DISPY G0 LOAD BIT MAP 
INC :GO TO NEXT ROW ON LEFT 
CMP #7740, RO *TO BOTTOM YET? 
BNE S$ *BR IF NOT 
MOV VTVSAV,QVTVCSR ENABLE BIT MAP 
BR DISBG *CONTINUE TO ANALOG DATA 

jORAH BOX UP ON VTO1 SCREEN - DIFF SIZE FOR ARI JOYSTICK CALIBRATION 
SBOX1: TST JTYPE ;ARI11 ANALOG SOURCE? : 

BMI JBOXe BR IF SO 
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CLR RO $X=0 

1$: Gee B¢ DISPY1 iDTSPL ay POINT 
INC RO "ADVANCE X 
CMP #3761,RO ;OUT TO RIGHT LIMIT? 
BNE 1$ BR IF Nt 
DEC RO 

2S: JSR PC, DISPY1 DT epeAy SOINT 
INC RI : SADVANCE Y 
CMP #3761,R1 UP TO Fop YET? . 

. BNE 2 sBR. I NOT ; 
DEC =“ RI. =3760 

33: JSR PC, DISPY1 tO TSPCAY pont 
DEC RO ADVANCE X 
BPL 3$ BR IF Jit TO TOP LEFT 

_ INC RO *X=0, Y=3760 
4$:7 JSR PC, DISPY1 Dish ar P POINT 

DEC Ri 
BPL Ug BR IF Riot TO BOT LEFT - 
BR DISBG :CONTINUE TO ANALOG DATA 

+;ARL1 BOX IS LARGER 
 JBOX2: tt R ‘RO X20 

s 

1S: GER PC, DISPY1 s DISPLAY POINT 
: INC RO "ADVANCE X 
+ CMP #3771,RO OUT TO RIGHT LIMIT? 

BNE 1$ *BR IF NOT f 
DEC RO *X=3770 

2S: JSR PC, DISPY1 tOTSPLAY POINT 
INC R1 ADVANCE Y 
GMP #3771,R1 *UP TO TOP LIMIT? 
BNE 2s ‘BR IF NOT 
DEC Rl :X=3770, Y=3770 

38: ISR PC ,DISPY4 : DISPLAY POINT 
: ADVANCE 
sBR IF “hat TO TOP LEFT 
3X20, Y=3770 
SOTSPLAY POINT 
ADVANCE Y 
:BR IF NOT TO BOT LEFT 

OG DATA FROM SELECTED SOURCE <NC11 OR ARLI} 

;WHAT SOURCE? 
*BR IF ARLI 
sEXT, pOVSTICK & ENA ADC 

RTI OUT IF SET 
:START CONVERTERS 
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1253 Q04S44 205137 0013954 OM BELLEN 
1254 DO45s0 O0S737 001354 10$: TST  BELLEN iho” PELL ON_NO_CONVERT® 
izss 004554 001350 = SNE 1 - :BR IF BELL NOT.CESIRED 
1358 904556 eras goo2g7 901319 MOV #207. TTyOUT  ;:SET UP BELL CODE 
1357 OO4sé4 73c (005174 ISR PC TYPC :G0 ZING BELL 
1353 004579 CoCT4s 7 aR 4§ :G0_ TRY AGAIN, 
1E59 Ste O1f732 174404 O01E4S 38: MOV SNCAREG. TEMPO STORE CONVERSION VALUES 
i380 904600 O4e737 100202 OO1E46 BIC #190290 TEMPO = :MASK OFF BITS 7,15 m 
ize: O04606 Oo4737 OCre1o | J5R co xvave G0.AVG LAST 32. xo¥ JOVSTICK VALLES 
lig2 304512 Ole77> 000019 174372 MOV tid, aNCSFUN :CLEAR JOYSTICK DEPRESS FLAG 
1383 S5ue20 Oose>? 154365 TST aNCESR SLOOK FOR BUTTON DOWN 
1364 004634 100004 SPL 48 :BR IF NOT 
255 Oo4s26 905737 001254 Ts? OTYPE :DON’T MOVE BUG SUT REFRESH 
1366 3¢ O51 | BNE S$ _ YREFRESH VTO1 ONLY 
367 904635 ’ BR ig :N9 NEED ON VSVOl 
1252 004636 906337 001245 of: aSL TEMP L BY 2 
1369 004642 005737 OCOLES4 TS? DTYPE FALL DONE SCALING IF VSVC1 
té20  DO46YE Soles 3&3 EE :BR IF SO 
te7i OS 137 O01246 COM TEMPO LINVERT DATA FOR VTO1 
tive 304654 042737 O00401 cD1z46 Bic 8401, TEMPO RID GARBAGE 
livs 04662 113700 901246 MOV TEMPO AO iGET : 
zc BSHees 123701 801847 MOVE = TEMPOS1.R1 : GET 

te75 OO4e72 906300 ASL :¥TOL REGUIRES X $8 Y TO BE INFLATED Sy 1S 
1376 SO4E74 ace sc ASL 85 : 
12 ‘ 4 OC SSL ~ : 

iz? tothe 606301 ASL =e) : 
1279 304702 006501 ASL RI : 
1280 6547049 90630: ASL ei : 
1281 204706 912777 g00020 174320 $$: MOV 822, aVTCSR :SELECT WRITE THRU MODE 
1z82 004714 004737 O05E7 JSR po OIsPyi 130 DISPLAY THE BUG - VTOL 
1283 094720 90066 ze 1$ :09 AGAIN 
1284 OOs722 004737 cos7z¢ $3: ISR Po, DISPY2 10 DISPLAY CROSS HAIRS - vSv0: 
i285 304726 3006 | ae 1§ :D0 ANOTHER CONVERSION 

1287 . 7 :THIS CODE LOOKS AT THE ARII FOR ANALOG DATA 
1288 730 DISS8G:: 
128s 954730 012737 oe00c0 ociaso 18: MOV B20000,ARCHAN SELECT CHAN OS UNIPOL 
1256 O045736 «S04737 096024 J3R PC.ARCONY 160 START A’D - CHAN C 
1231 Oos742 910337 o0ieds MOV R3. TEMPO SAVE Y 
1292 904 105227 90135! INCE BReHENe| ;SELECT CHAN 1 
te32 O047S2 904737 006524 JSR PC ARCONY :G0 START A/D - CHAN 1 
1254 904756 919337 901250 MOY R32: TEMP! SAVE Xx 
1295 904762 105237 001351 INCR = ARCHAN+1 :SELECT CHAN 2 
1296 004766 904737 S06024 JSR Pe ARCONY :G0 START A“D - CHAN 
1287 904772 010337 D01e52 MOV R32: TEMP2 READ JOYSTICK gutTon INOIS 
139 804776 900337 001246 | swag = TEMPO - $PUT Y IN HI BYT 
1298 05002 113737 001250 oo1246 MOVE TENE TEMPO :AND X IN LO BYT : 7 
1360 906016 004737 907210 JSR C,XYAVE :GO AVG LAST 32. X-Y_JOYSTICK VALUES 
130: 905015 405737 001252 STe renee ;LO0K FOR BAR DOWN (ZERO COND) 
1352 | 10 BNE 2$ BR IF NOT DEPRESSED 
1253 906022 005737 o01254 TST CTYPE DON’T Ov OINT SUT REFRESH 
1354 505926 001023 SNE 38 REFRESH VTO! 
4305 905030 000737 BR 1$ :NO_ NEED ON VSVO1 
1256 505032 005737 col2s4 23: ST TYPE :EACH DISPLAY SCALES CIFFERENTL® 
to? O96536 01422 BEG aT :5R IF VSVOL 
130¢ 205042 055137 scole4e CoM TEMPO TINVERT FOR VTOL 
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<5 GAMMA_1L EXESCISER MACYIL 271732) 21-SEP-76 15:32 PAGE 22 — 
INITIALIZ WE COMMON TAGS 

113708 acieve move ferPos ic ie x 
137 ooie4? MOV TEMPO+!, 

as! Q ALE x BY 8 

a = § ‘8 xu : 

0630! ASL Ri :SCALE Y BY 8 
35! asi Ri : 

- 05835 asi RI. ; — 
Q-D1e7r? o000zO° 174136 ay #20, aVTCSR ‘SELECT WRITE THRU MODE 

BAq737 6 BS5E55 33: TSR ec SrIsrey: :G0 SISPLAY THE BUG - VTC: ~ 
alsa t 85 13 50 ASAIN : 
SBg73° OCSTee “$: SR BC OrsPyv2 :60 DISPLAY CROSS HAIRS - VSO! 
362707 38 1g D0 AGAIN : 
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GAMMA 11 EXERCISER MACYIL 27(732). 21-SEP-76 15:32 PAGE 29 
skostar USROUTINES 

SBTTL PROGRAM SUBROUTINES 
5 ERRRERRRREREREHERER TREE ES RARER ER EEEEEEEEAEEERERS EE EERS ERS ESSE 

sROUTINE SELECTS VSVO1 DISPLAY - SETS LIP BUS ADRS AND INTENSITY LEVEL 
:AND INTENSITY LOOK-UP TABLE - THE CARRY BIT IS SET ON EXIT IF THE 
:VSVO1 IS NOT SEEN AT THE ASSIGNED BUS ADDRESS 

p RXRRERAARARASRERERLARSSRES SES EL EAL LAER LE LAELAALALALAALE SAFE AEF 

3700. 201166 bbe sta. MOV VTVAOR, RO 3 VSVO1 BASE ADRS 
2701 003214 MOV oat RI T PTR ADRS 
G92: 18: MOV 14 T UP REG ADRS PTRS 

62760 gccod2 ADD ue REG ADRS 
2701 OOle22 cme ser tecr. RI HAR GEN REGS ALL SET UP” 

091372 . SNE 1$ ‘BR IF NOT 
3700 901170 MOV VTMADR, RC :GET BASE ADRS OF BIT MAF 

005737 801252 TST MSELCT ;USING SECOND MAP? 
001492 . Beg 23 :SR IF NOT 
062709 900029 ADD #20, RO SBOINT TO 2ND SIT MAP ADRS'S 
619081 23: MOV 9, RL) :CONTINUE TO gry MAP ADRS’S~ 
062700 coooo2 ado :SUMP REG ADR 
02270: 001234 CMP aytese, R! ;ALL_SET UP? 
01372 BNE :BR IF NOT 

Oi2727 ooses4 cocoons C. MOV as$,QaERRVEC SET LP Bs TIMEOUT RETURN ADRS IF NO SVC: 
005777 i74dlz2 - + JST aT’ _ 3S CHARACTER GENERATOR THERE? 

777) «174015 TST SVTVESR :15 SIT MAP THERE? 
790 001260 MOV) INTLUT, 90 ‘Bet UP ORS 8 DATA OF INTENSITY LOOK-UP TASLE 

10577 1740!4 3: MOV RC SVTVINT :SET UP T 
Der09 00401 » ROD w401 RO Tear aDRS § INTENSITY | . 

J i ~~ he BRT oo ep Ot SOR TE NOT 
005037 - 901254 CLR DTYPE :DTYPE=C. Ribs weioh 
Sle7a7 O00Ged 201256 MOY 816. , INTENS :MAX 16. INT 
009241 ) CLC : ZERO CARRY y. on THERE 
Ole737 ofcon4 o20004 4: MOY BERRVES DBERRVES tor TO ST 75 
800257 RTS pe . x2 * 
52ecee 33: shyt (SP)+, SP) Bt X STACK SINCE NO RTI 
ooo2 } S C SARE oN EXT SAYS 3s NO VSVo! 

naar pt 4g bo ext? 

TTR TOUTING SELECTS VIG! DISPLAY | SETS OP GS arRS an INTE 

QUT NE SEL } RSELaY - se75 SUS_AORS AND INTENSITY LE.EL - 
RY Bit 5 set SENET IF EME WrOL is Not SeEN or oat 

Ts oon Bu 
. ee ee eee me ORES ccneecneees-- 2 PRRPORPSHSSORS STS SEDER 

613700 901172 bi TE: MOV YTAOR, RO :GET YO: BASE AORS 
701 801234 MOY avTCsR R} 4 : PTR ADRS 

1 1S: MOV RO, (RI Se ;SET UP VTO1 REG AORS PTSS 
799 oocod2 ADD : D ; $ 

1 o0:e42 CMP SARCSR,R} : yP 
137 BNE ; ay 
2727 O05350 000004 MOV 3S, a8ERRVEC i; 1 Set Sice"* 
777 090014 173712 MOV el4.avTc +56 oe ORE 

912737 000040 90256 MOY #32 INT NS N TEN 1 
Q12737 177777 Colzs4 MOY we ETRE via 

251 CLC Orne zAaR uD 0: THERE, 
27a? ocooné cocco4 2¢: MOY BERRVEC #2, sea RES? Re foes PTR TO BT To 5 

669297 are sExT? 
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MAINOES}$12-D2NC8=¢ SANNA Li EXESCISER MACYL1 27.732) 21-SE°-76 15:32 PAGE 30 
DeNCB. FP) PROGRAM SUSRIUTINES 

i3vg OCS350 Jz2ebes of: CMP (SP}+, (SP i+ sFIX STACK SINCE NO RETURN 
1373 OO5352 Orcs: Bac CARRY get SAYS NO VTO1 OISPLAY 
1330 SO5364 lala 28 ;60 EXI 
1382 bp RRRHRRRRRER RES SHE REESEREEEERL ER SEEDS EREAES EASES SPEER SESS ESSE SS 
1333 sROUTINE SELECTS AND 7FT3 YF BUS ADRS FOR ARL: JOYSTICK CALISEATICN 
1338 :THE GARRY SET ON EXIT IF THE ARI 1S NOT SEEN 
138s [LRERERARRARER PRR RRERERREERREERAEREREAEREEAERELE ESSERE OEE E EEE ES 
1395 995356 Riscke 693174 SELOTC: MOV ARADR RO ;GET AR11 BASE ADRS 
1387 505352 Si7oY Bdieve MOV —-BARCSR,R! :GET PTR ADRS 
1388 995366 91092) | 18: MOY = RO, (RI S+ ;SET UP REG ADRS PTRS 
13839 905370 J6e790 000002 ADD #2, 80 ;BUMP REG ADRS 
1390 005374 523701 OO124€ se ae sTEMPO, RI 7ALL ; 
13$1 905400 991372 BNE i$ ;BR_IF NOT 7 
1392 S05402 Oier3? OOS434 00004 MOV #32, JBERRVEC ;SET UP TIMEOUT RETURN ADRS IF AR1! NOT THESE 
i233 905410 905077 173626 . CLR JARCSR SEE IF THERE 
2394 DOSHI4 DlerS? 777? OOLSMe MOV 8-1, JTYPE ;JTYPE=-2 SAYS USE ARIL FOR JOYSTICK CAL 
i395 d0S4%ee2 Mies CLC CARRY ZERO SAYS ARI! IS THER 
2396 O0s4e4% Ole737 COoCds 900004 28:. MOV SERRVEC+2, IAERRVEC sRESTORE LOC 4 TO FT TOE 
i398? 905432 999207 TS PC ;EXIT 
1398 005434 000261 38: SEC ;CARRY SET SAYS THAT ARL! IS NOT GORS ASSIGNED . 
tan C8438 OOc77e BR 2s 360 EXIT 

1401 fy RERERERASSFLAALRSSA SELES SASHES SSA LSALASERAALAL ERLE PSE ELALH EASES 
1492 ;ROUTINE STARTS NC11 AT SELECTED GAIN 
1423 «  REEERREEEREREEEEERESRES SEE EE EERE SES EAESRLEREAESEEAERALES EES ES ES 
1404 COS44O Ci2er?7? 002091 173530 MESTRT: MOV #1001, aNCCSR ;SET UP 64#64 MATRIX AND ACC ENSELE 
rO5 SOSH «953777 C1320 173532 BIS GAIN, INCCSR SET UP GAIN 
L405 COSss4 OSer77 OOcloe 173814 BIS BIT! INCCSR 3SET GO BI 
+e CUs+62 900207 RTS PC ;RETUSN 

i499 5p SRRREEREES ERE LEE EESLSAA RELEASE REP SERRELE SEES ERED ASLEEP 4R4R4 
14i0 sROUTINE STOPS NC11 AND SAVES NC11 STATUS 
1413 5p RERERERERAREELAERELARELE REALL EAELLASERAPALERPARAALLTASEPLARATER 
14:2 SOSHES 17737 372506 CO13iS NWSTF: MOV ONCCSR COMSAV = ;SAVE THE INTERFACE ACTION 
l4is COS472 O82777 OOSCO3 173476 BIC 83, INCCSR ;DISHBLE NPR‘S 
s414 D0S500 Soso7- 173472 cLR = NCCSR :ZERO ALL STATUS 

. 2425 SOSS0 300207 RTS PC ;RETURN 
143 : 
1417": fp RERSEERRERE REAR SEARLE RAL LALA LE LE RE SRALALA LALA LAALLALLAT“RLAT? 
2418 sROUTINE STOPS NC11, SAVES STATUS AND CLEARS MATRIX CORE ARES 
181s 5s HLASEERERSESEREERSEEESER ELE RASA EEE RASESEEERSEAEEEELE EERE AERERER 
140 QOS50E 904737 gos464 ACSTPi: JSR PC, NCSTP ;G0 STOP NC11 AND SAVE STATUS 
L421 O05Sie O12 CO0020 i73472 MOV 6L2, INCSFUN ;ZERO Z REG COUNT 
14e2 905 1 020600 MOY MATRIX, RO :GET SET TO ZERO CORE MATRIX AREA 
L423 “4 iS:. CLR (RO}+ Se Loc 
i424 905 020927 60050 CMP RO, sMATRIX+40000 sALL DONE? 
1425 905532 091374 - BNE dS ;BR_IF MORE 
sass O3Ss34 900e07 RTS C ;RETURN 

1428 5 REELEEEAEPEASAAESEERER SERED LAEERRARERSRREERERAREE ERSTE RERETTRE 
L425 ;ROUTINE WILL ERASE DISPLAY (YSVO1 OR YTG1) 
1430 + SESEEERERERERASSSSRRARESAERAEAERRERSRERRREEEREARERRAARAREETERAL 
431 COSS3€ 005737 cO12S4 ERASE: TST DTYPE WHAT DISPLAY? 
i43e OUSS4e 100017 BPL 2s :BR IF VSVOl 
433 COSS44 (Cie777 COOSIE 173482 MOV #16, aVTCSR ;ERASE DISPLAY 

@ e. . ececiainiiiniatneniiniet
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MAINDES=-11-DINCB-C SAMMA 11 EXERCISER MACYL1 271732) 21-SEP-76 15:32 PAGE 31 
DONS. PLL PROGRAM SUSROUTINES 

1433 goss52 905937 9018 46 — LR i . ie SET. UP PTO} ER ERASE WAIT LOOPS 
veo soe 5: wevsEsSu 1 ° IM 

1436 bosees Gbes37 Oo 2: is: Bee TE Ete :C0u uNT AMY 
1437 005570 001375 BNE «TILL 9 
1438 005572 005337 0C1250 DEC TEMP : 2ND “LOOP DONE? 
1433 go5578 09137 BNE 1§ BR IF NOT 
1449 9056 0414 SR ai ALL DONE - RETURN 
1441 005602 OS2777 001009 173412 2$: BIS w1000,aVTVCSR  ;ERASE DISPLAY (CLR BIT MAP) 
1442 005610 108777 173406 38: TST8 = avTVCSR LOOK FOR READY 
1443 905614 190375 BPL 3$ WAIT FOR IT 
1444 005616 042777 OC1009 172376 BIC #1000,3VTYCSR TURN OFF ERASE DISPLA 
1445 095624 Jie777 002035 173362 MOV #2035, aVTVCRG CLR CHAR BUFFER 3 DISABLE CURSOR 
ave Oosea2 DOce07 ug: RTS PC ~ TEXIT 
1448 5p RRRAEEFRELELE LESH HAE ELLA LE SSRLAL ELSE ALES EALLLALE LASALLE AL S244 
848 ;ROUTINE WILL LOAD BIT MAP (VSVO1) 
1450 RQ CONTAINS BIT MAP ADRS AND R1 THE BIT MAP DATA 
1451 peseecnseseinensensssseesssenstinsseessesessennneedeteninenenees 

1452 095634 O4e77? OOO4OD 173360 bts B1¢ #400, aVTVCSR © ;STOP DISPLAY 
i453 005642 019077 173356 MOV RO. aVTYMAP :LOAD BIT MAP ADRS 
1454 OOSé4E O42777 900400 173346 OCONT: BIC e400, 3VTVCSR ;AGAIN IF ENTERING HERE 
i#55 OO5654 los77? 173342 1S: TSTB = aVTVESR ;READY? 
1455 005660 109375 BPL 1$ ;WAIT THEN 
145° 995662 C1917? 173340 MOV - RI, aVTVPX LOAD BIT MAP 
1455 S05E6S OSE777 OO040] 172326 BIS #400, BVTVCSR RESUME DISPLAY 
1453 555674 000207 RTS : RETURN 
Tél 5p RERKREERSRESEAAA RS LERSARAAAAAFAERAAFELAAATPAARA LAA LARAAAA LALLA ALLE 

1462 sROUTINE WILL DISPLAY A POINT (VTOL) 
1463 i  LARREREERSERLEEEEEERES EESEEE SEE EE ERRAERERREREEESEEEE EEE EEE SEED 
1464 OOSE7E 105777 173332 Aicpyi: TST3  aVTCSR ;DISPLAY READY? 
1465 005702 199375 BPL DISPY1 :WAIT FOR IT 
1466 005704 042700 174900 BIC #174009, RO RID GARBAGE 
iss? SSS710 942791 174909 BIC #174000 Ri RID GARBAGE 
1468 905715 O15077 173316 | M5 RO, aVTXDAC :SET UP X DAC 
1463 905720 010177 173314 MOV Ri, aVTYDAC :SET_UP Y DAC 
14 305724 90cZo7. RTS PC’ EXIT 

i472 DHHS ea nene ne nian nbeaienenantas rennanteeat 
i473 sROUTINE WILL DISPLAY X & Y CROSS HAIRS ON VSVO! 
L474 + $EEREERE ELSES EEE ASEEREAERALESEREEER ES RESEEEES AEDS SEES ERE TEER 
1475 3OS72S 205777 172262 dispy2: TST  aVTVCRG READY? | 
147— 995732 1903 BPL DIsPYe F NOT 
ia77 005734 105137 00124 COMB == TEMPO: xX X NEEDS 10 SE INVERTED 
14728 905740 9:2 OOLEY¥E 173250 MOV TEMPO .OVTVCHP =; LOAD X 8 Y CROSS HAIRS 
1u73 S0S74e OSer7? Giecd irseeC gis BIG6000,aVTVCRG ENABLE THE CROSS HAIRS 
480 505754 909297 RTS PC ; RETURN 

3482 s RFSEREASARAAALAELAELE REA RELL LAL HKALE AREALSRELTRAAFERALLALARLA AAAS 

i483 ;ROUTINE WIIL FILL CORE WITH AN IMAGE THAT WHEN 
2484 :DISPLAYED WILL CONTAIN ALL THE INTENSITY LEVELS 
14E5 - }ROWS AT THE BOTTOM OF THE SCREEN WILL APPEAR SRIGHTEST - 
1436 :NOTE THAT THIS IS ONLY A DISPLAY TEST PATTERN FOR 
1487 :POSSIBLE DISPLAY ADJUSTMENTS BY THE USER 
isse + SAEEEEEERESERERESAERERASEPAEE ERS RRAERERRREREEDARAEEETE REET RARE 

3489 005756 °Ciz735 000300 ftims E: MOV #100,RC ;COUNT $4 ROWS. 

+ ee ee ae ee oe ree
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MAT! RECT }L-DINCS = SAMA Ai EXERCISER MACYLI 271732) 21-SEP-76 15:32 PAGE 32 

if 
DINCB. PLL PROGRAM SUSROUTINES 

war 905.°6¢ przoos Q01340 ae Me R} :GET nS Doth Patera P — 
} , re D0} MOV = 
1438 Rpe>88 pies as BABTSE MOV +186: 6S ati Wee REBRESeAY Ar shes PUNTENSITY LEVELS 100-0) 
1483 O8S776 010321 i 1$: MOV aa :LOAD CORE IMAGE 
1394 pppoe pp 32 DEC "¢ ;DCNE me 
1495 0059 09137 BNE j :BR IF NOT haat 
1496 906004 005200 DEC RO : : DONE ROWS? 
1497 006008 001405 BEQ  } :BR IF SO 
1438 006910 62703 39001 Sus #1,R3 LOWER NEXT CELL VALUE 
1499 OO6O14 Cle702 Coolo2 MOV #140, 2 RESET ROW LENGTH COUNTER 
1500 906020 000765 BR 1$ : LOAD THIS ROW IMAGE 
132i O58o22  20Cso7 23: RTS PC : RETURN FOR DISPLAY 
a sus 

1503 pp RRRRAARARERERERERERERS ESE AREAS AER SEEEREEREEAEER AL ERLE EES EEE SE 
1504 sROUTINE WILL 'DO A CONVERSION AT CHAN &# IN ‘ARCHAN’ 
1525 EXIT WITH CONVERSICN VALUE. IN R3 
1So6 spi + bits +1 -aeiaeld fy -ait -1P+Sleieliel “ 
1507 006024 OOS77? 173214 Akconv: TST SARBUF ;CLR DONE FLAG \ 
isS@ O86030 Ol13777 301350 i73204 MOV ARCHAN, JARCSR £0 om & UNTPOLAR SITS 
iSS9 006036 052777 O80001 173:76 «Bis #1 QBRCSR ;START A/D 
1518 QOO&044 108777 173!72 1$: - TSTB SERCS LOOK FOR DONE 
151i O0605G 100375 BPL sHAIT FOR IT 
iSt2 O060Se QO17702 i73166 MOW SS pour R3 :GET VALUE 
1513 306056 162793 900509 su #505.R3 :OFFSET VALUE 
1514 006062 O3€703 i77SCO 817 #1774900, 82 : SEE IF OUT OF RANGE 
1515 906066 100402 EMT 2$ :BR IF TOO SMALL 
3526 006070 001003 BNE 3$ :8R IF TQ LARGE 
1517 eos0ve Coe BR 4$ sNORMAL EXIT 
1518 O06974 o065003 es: CLR R2 sLIMIT TO 2 
15:3 ooso7& ooc4oe ER 4§ Go EXIT 
1820 OC8ISO Ole7t3 ots?" 23: MOV 8377 ,R3 sLIMIT TO 377 
ize POsi04 909207 3$: RTS PC sEXIT 

1523 5p REEARAELEFAEER ELA ERES EASES ES AERA RE SESSESRLELEREL ELAS TELS TERE ELE 
is24 sROUTINE WILL CISPLAY A CHARACTER (VSVO!) 
1525 + EEREREEEE ERE ESESEEREEERE SESE EREERSS ERA REREREER SES EEE 4444294444 
$Se& O0SiCE O0S777 1731S2 dinar: TST ins ;READY? 
1527 O061!e 100275 BPL-«=sSsésDCCH WAIT FOR IT 
e8 COEiII4 110377 173074 MOVB BS ONT VCRG LOAD CHAR. 
1357 Co6i2e9 o0os0" RTS PC sEXIT 

1531 5 SRRERAEREARAEARERERALEREAARRSEAARAAESEREARRRR ERTL ETE TEER TEE 
1532 t KEYBOARD INTERRUPT SERVICE ROUTINE 
1533 SEF EEEREELSEELE LE FEL EES ERESLE EEF HEL US LEH SFE SESE EBL HSS HSER OER EHH 
1524 O06122 017737 173020 O01206 iBINT: MCV a$TKB,KSUFF ;READ KEY BOARD 
1535 806130 942737 999200 001306 BIC #200, KBUFF sRID PARITY 
s53& 906136 Oee737 000003 001306 CMP te KBUFF :CNTRL *C*? 
i537 30644 001002 ; BNE 1 ;BR IF NOT 
1538 CCEI4E OO0127 O9017i2 JMP LISEN sABORT WHATEVER $ LOCK FOR NEXT COMMAND 
1333 C&iSe ocoode 1$: RTI 

1S4! = EHEEREEELFRERRERPERESELERARELRAREREREARSRREEA PRA LARHL SRE SALTARAA 

is42  ACUTINE TYPES *CR°® AND °LF* OR CHAR IN TTYOUT 
i543 , jj AESPRPRAAESARREASAAPAEERARAEHAD ARERR EASE RR SHARED EERE ESTEE TA EEET 
2544 OC6154 612737 9COCiS 003310 TYPCR: MOV 815, TTYOUT :SET UP FOR A CR’ 
TSSS CSsib2 CO4737 COel74 JSR PC TYPO" 
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“DINCB-¢ GAMMA 11 EXERCISER 
.PROGRAM SUSROUTINES 

12727 
w=! wi 

LOS??? 

goccos 
00305¢ 

001254 

O0& LSE 

000015 

co0ooo 

000912 

000085 

903304 
990034 
006462 

901319 

001326 

001339 

CO&4EC 

MACYL1 271732) 

MOV #12, TTYOUT 
TYPO: STB agtPs 

BPL TYPO 
MOV TTYOUT, JSTPB 
RTS PC 

21-SEP-76 15:32 PAGE 33 ~ 

(;SET_UP FOR LF 
WAIT FOR is CHARACTER 

;SEND IT OUT 

RIitttitiiittittiitittiititititttieeid 
AT IS A SUBROUTINE TO GET AN X,Y oes FROM THE 
: CODED LEVEL MATRIX, DISPLAY IT ANC EXIT 
pSansebscesnesenbeDacaesennanenenen snanBrERteRnnnenseROnennnnnOS 

an MOVB (RS) 
BIC al777tr, R2 

ADD Re. RO 
MOVE. (RS)+, Re 
Ble #177770, Re 
ADD R2.R! 
aSL Re 
ADD Re,R1 

- ISR Pc, DISPY1 
RTS PC 

;MOVE A BYTE OF X AND Y 
:MASK ALL BUT X 
ABS VALUE IS ax 
ADD TO CORNER VALUE 
:MOV SAME BYTE AND POKE POINTER 
:MASK ALL BUT Y 
:YABS Y INC IS 3 
:$0 DO Y=v#3 
ADD TO CORNER VALUE 
:GO_ DISPLAY PCINT 
:RETURN TO MAIN 

s LEFERSLALAAFEAAARERL EFL ELE LRLEELALERLLERELAL EEL AAK SFE RAL AF ALES 
 $4NTS SUBROUTINE IS CALLED WITH THE ADDRESS OF A 
:MESSAGE TABLE FOLLOWING THE CALL. MESSAGE THE ; 
:TABLE CONTAINS A LIST OF POINTERS TO PHRASES. 
EACH PHRASE I5 TERMINATED WITH A 200 BYTE. THE TABLE 
31S TERMINATED WITH AO. 
ff RRASEARELSAESRERRTA FER ELE SHARE RTARELELERRA LER EERE RELE LE LAF LE LATE 

VTWRIT: MOV 3(SP),RS 
ADD #2, (SP) 

VTPL: TST (RS) 
BEG VTWDON 
SV (RS)+,R4 

MOVE (R4)4+.R2 
OMT YTPL 

DTYPE 

VTWL: 

OVTC1: 

13: CMP . 

B V 
MOVE R3.KBDSUF 
MOV #34. TEMCHR 
JSR PC, BRAN 
VTEXCT-1 

> CH74 

VTEXCP: 

arr apoReee 0 OF MESSAGE IN RS 

:LOOK FOR FERO AS TERMINATOR 
:3R IF MSG DONE 
; ADDRESS OF PHRASE TO R 
sTHIS IS LETTER TO oF DISPLAYED 
: 200 IS THE TERMINA 
: WHAT DISPLAY? 
BR IF VTOl 
»GCO DISPLAY CHAR VSV2! 
:60 LOOK AT NEXT CHAR 
:CR? 
;8R IF NOT 
‘RESET MARGIN 
360, GET NEXT CHAR 

»3R IF NOT 
G0 TO_NEXT LINE 
:G0_GET NEXT CHAR 
:THERE ARE A FEW CHARACTERS 
THAT REQUIRE CONVERSION 
: BEF ORE DISPLAY. és 

;CHARCTER IS < 
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1600 906362 06422 CH75 ;2 
1691 OQObI4 O01 cH? i: 

é ‘ 1285 Ooesee oevos | H?s t 
1604 906272 000420 1 BR VTNOSP CHARACTER IS OK AS IS 
1695 005374 OF O75 08 VTEXCT: .BYTE 74,75,72,76,77.0 
1505 O0b377 = 7 O77 =O ‘om | 
2du/ . 
1658 OO6402 062737 000004 906460 CH77: ADD #4, TEMCHR CONVERT OCTAL TO 42 
1699 906410 062737 OO0CO? OO64sO CH7b: ADD #7, TEMCHR ;CONVERT TO 4 
110 O06416 005237 O06460 CH7e: INC TEFICHR CONVERT TO 2 
1511 096422 362737 OO0CO2 ogs4s0 CH75: ADD se, TEMCHR :CONVERT TO 36 
1512 006430 013703 OO64E0 CH74: MOV TEMCHR. R3 ;R3 NOW CONTAINS PROPER VALUE 
1613 906434 O42703 177700 VTNOSP: BIC #177700,R3 CLEAR GARBAGE 
1614 06449 906303 ASL R3 ;MULTIPLY & BIT OCTAL BY 4 
1615 OO6442 005303 ASL R3 ;TO FIND RELATIVE POSITION IN TABLE * 
1516 OOB444 062703 012652 ADD sTABLE-4,R3 THIS IS ABSOLUTE POSITION 
1617 06450 904737 905532 ISR PC, Trxor$ DRAW CHARACTER 
1618 006454 000703 BR VTW. SAND CONSIDER NEXT 
1619 O0645¢ 909207 VIWDON: RTS PC 
ied GO64ES 900000 TEMCHR: 0 ;SPECIAL CHARS ARE BUILT HERE 
lé2e ett setter ett tettt itt ttt it ttttitt ttt tittetttitttetitiitttt titty) 

1623 SHHIS ROUTINE COMPARES THE CHARACTER IN KBOBUF (BYTE) 
1634 AGAINST A LIST POINTED TO BY CONTENTS+1 OF CALL+e2. 
1625 IF A MATCH IS FOUND, CONTROL_IS TRANSFERED TO ADDRESS 
1626 ;CONTAINED IN CALL +2+2N WHERE IS THE NUMBER OF 
1627 ) THE ENTRY IN THE MATCH TABLE THAT MATCHED. 
1638 ;IF NO MATCH IS FOUND CONTOL 1 TRANSFERED TO THE LOCATION FOLLOWING 
1629 : THE LAST TRANSFER ADDRES 
1630 ;A ZERO IS THE MATCH TABLE” TERMINATOR. 
163! THE N AND C BITS ARE CLEARED ON EXIT 
1632 : = LELAKRAAAEAELEASRELALEAA SARE LFSAA AALS AAA EKER KLARA AS SAA LARELS AR 

1633 OOeNEe 917637 99000 05530 BRAN: NOV 3(SP) ,MACHER ;GET ADDRESS OF MATCH LIST 
1534 006470 062716 od9002 BRANL: ADD #2, (SP) ADJUST RETURN POINTER 
1635 005474 005237 006530 INC_MACHER ;MOVE MATCH POINTER 
1636 006500 105777 900024 TSTB aNACHER . :A ZERO INDICATES END OF LIST 
1637 006504 001406 | BEQ NOMACH 
1638 006506 123777 001304 C0014 CMPB KBDBLF MACHER 
1639 906514 001365 BNE BRAN ;NO_MATCH. TRY AGAIN 
1640 O06516 017616 oo0000 MOV xSP), (SP) -—s«$PUT_TRANSFER ADDRESS ON STACK 
1641 906522 90024! NOMACH: CLC : CLEAR CARRY BIT 
1642 906504 000250 CLN :AND N SIT | 
1643 006526 900207 RTS PC RETURN APPROPRIATELY 
148 906530 00000 MACHER: 0 : 
LS4eE Atrutittiituiruti itt 

1647 , ‘THIS SUBROUTINE IS USED TO DISPLAY A MATRIX OF POINTS 
1648 : THE ROUTINE IS GENERALIZED AND HUST HAVE VARIOUS 
1649 :CONSTANTS SETUP BY THE CALLING PROGRAMS. 
1650 iR3 POINTS TO THE MATRIX CODE WORDS 
te hi daalealahclalclelaleletedlslalalslaleleleleleiodelelelaiaiel-leleleleleloleleleiaieisiedeieielebeieieleisioleiebeleleie 
] = 

1653 
1654. DOGS32 613737 OOGES0 OCObEb2 TIXDIS: MOV SHFTK, SHFTCT ;SET SHIFT COUNT FOR DECODER 
S55 O0e540 Ci3737 O06664 O05666 MOV ROWK , ROid :SETUP THE NUMBER OF ROWS 
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185 OOBSYE 013737. 008670 006872 tv COLK. COL me he THE NUMBER OF COL OLUNINS 
ig ' Ve 

1659 ppeeee pisses 09132 MO¥ ghey" RD te Wt WILL HE HOR arn BE EOE 2 CRO ER. 
1653 006562 013701 091339 . MOV BASY,RI R1 NOW CONTATHS THE Y COORDINATE 
1660 OOSS66 006002 TIXL: ROR Re _-«$CHECK CODE WORD FOR SIT 
1661 005570 193002 BCC TIXBNO + SIF CARRY BIT CLEAR NO POINT TO DISPLAY 
1662 006572 004737 005676 JSR PC, DISPY} :GO DISPLAY POINT 
1663 006576 005337 906662 TIXBNO: DEC SHFTCT v :COUNT INFO BITS IN WORD 
1664 096602 001001 BNE TIXWOK :CODE WORD OK IF NON ZERO RESULT 
1665 906604 911302 MOV (R3),Re GET NEW CODE WORD 
1665 906606 063700 001332 TIXWOK: ADD INCXY,RO :REFERENCE NEXT POINT 
1667 006612 305337 006666 DEC ROW :DONT GO PAST END OF ROW 
i668 006516 001363 SNE TIXL ;NON ZERO OK: 
1869 GO06620 O13737 OOS6S4 oOnesES MOV ROWK, ROW -RESET 
1670 906626 063701 001332 + ADD INCXY,R1 MOV Y UP A ROW 
171 O06632 905337 O06&72 DEC COL ;WHEN COL=0 WE ARE DONE 
1672 006636 091403 BEQ TIXDON 
1673 OO6640 013700 001326 MOV _BASX, RO sRESET X TO LEFT HAND EDGE 
1674 006644 000750 ; BR TIXL 
1875 O06646 063700 091332 TIXDON: ADD INCXY,RO :MAKE A SPACE BETWEEN LETTERS 
i$7& OO066S2 010037 901326 MOV RC, BASX :AND RESET BASX To Nek VALLE 
1677 OO&656 poge0? RTS PC 
1678 006650 9000:7 SHFTK: 1 
1679 O06662 oc0900 SHFTCT: O 
1680 OOS664 0009 ROWK:  5§ 
168! 906666 909000 ROW 6 
1682 05670 O00006 COLK: 6 
1683 c9ss72 oggo0coc COL 0 

1628s HEHEHE SHH EHHE HEHEHE HHH HEHEHE EHBE HEHEHE HEEB 

1686 | 'tHTS ROUTINE CALLS "ASCIZP WHICH CONVERTS A SINGLE OR DOUBLE 
1687 : :PRECISION OCTAL NUMBER TO ASCII DECIMAL AND THEN WRITES IT TO SCREEN | 
1688 j ERHREREREL ELAR LEAL ELE LALA LA FRA LEA LARA LEER AERA REALE LL LEAL ERE EERE 

1889 906674 907105 B/ANK: ADUMMY 
1696 906676 oo000r 0 
1691 006700 006337 908726 AWRIT: CLR DUMMYe 
1692 008704 904737 0057232 OTTY: JSR PC,ASCZSP 
1693 715 908724 DUMMY 1” 
1684 Of67le 0710s . ADUMMY 
1695 996714 004737 ops246 JSR PC, VTWRIT 
1636 806720 906674 . BLANK 
1697 606722 900207 RTS PC 

163s -* j RRREELEERARRARELEA EAA AEREREARARERALLARERAEESERETARE ERLE LEER ET 
1700 ‘+uTs ROUTINE CONVERTS A DOUBLE PRECISION OCTAL NUMBER IN CORE 
1701 :TO AN ASCII DECIMAL | NUMBER. 
1702 ‘THE CALL IS JSR PC,ASCIZ 
1708 | he THE ADDRESS OF Fhe LOW ORDER OCTAL WORD IN 

1706 30h THE 8 ADDRESS OF THE PLACE THE ASCII DECIMAL IS TO SE STORED 

1787 : THE HIGH ORDER OCTAL WORD MUST BE IN THE LOCATION FOLLOWING - 
1702 : :THE LOW ORDER WORD. 
i703 =; : THE SUBROUTINE SHOULD BE CALLED 8Y 
1710 :JSR PC, ASCZSP 
1733 :T0 SUPPRESS LEADING ZEROES AND TO LEFT JUSTIFY THE 
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sANSWER. UNLESS THIS LAST CALL IS MADE THE OUTPUT 1712 
1713 ;WILL ALWAYS BE 11 BYTES. 
1714  LHRSRRSSHEREROSRASEESEReReEEHERERERRDAENERORERERDERERERTEROD EES 
17is oos7e4 9c0000 bury: 
1716 908726 900090 DUMMY2: 5. 
1717 008730 so0000 ZESUP: 0 s ZERO SUPPRESS FLAG 
7g 3 005237 006730 ASCZSP: INC ZESUP “SET FLAG 
17} 736 017601 900000 ASCIZ: MOV a(SP),RI1 :GET LOW ORDER ADDRESS 
1739 pobre Obe" 16 099902 ROD #2, (SP) :ADJUST POINTER 
1721 Olel - MOV (Rijs R3 :GET LOW W ORD ER 
1722 906750 011192 MOV (RL),Re :GET HIGH ORDER 
1723 006752 312737 noool2 007070 MOV #10. .DIVCNT :10 POSSIBLE DIGITS 
1724 006760 O12705 o07072 MOV #ASCRES, RS “ADDRESS OF DIGITS 
1725 006764 .112725 900200 MOVB #200, (RS)+ :CHGEN TERMINATOR 
1726 06770 Oler04 o0d0le2 ASCLP: MOV #10.,R4 ;DIVISOR 
i727 006774 10546 MOV RS,-(SP) ;SAVE RS DURING DIVISION 
1728 006776 004737 9007120 JSR PC: DIVIDE *DIVIDE BY 10 
1729 907002 O12605 MOV (SP)+,R5 - :RESTORE RS 
1730 007004 O6e702 osoo0so ADD #60,Re :MAKE IT ASCII 
1731 007010 119225 MOVB Re. (RS)+ :PUT IT IN THE ASCII STRING 
1732 O07012 019103 MOV R1,R3 
1733 007014 010002 MOV RO; Re :PUT ANSWER IN DIVIDEND SLOT 
1734 007016 005337 007070 DEC DIVCNT 
‘1? 2 O013¢2 - BNE ASCLP 
17 7 : NOW TRANSFER THE ASCII TO PROPER PLACE IN CORRECT ORDER 
1737 907024 005737 008720 TST ZESUP ;SUPPRESS ZEROES? 
1738 007930 091410 BEO MOVALL :NO MOVE ALL 
17339 007032 005037 906730 CLR ZESUP ?INIT THE SWITCH 
1740 907036 1204527 O00080 SKZE:  CMPB -(RS), #60 :LOOK FOR ZEROES 
1741 997042 O00:775 BEQ SKZE :AND PASS BY THEM 
1742 907044 105725 TSTB (RS)+ : BACK-UP 
i743 007046 100001 BPL MOVALL “AT LEAST ONE ZERO 
1744. 007050 005295 INC RS :POINT TO FIRST NUMSER 
174S-1Gu70S2 017600 900009 MOVALL: MOV a(SP),RO . :ADDRESS OF RESULTS 
1746 O070S56 O6e716 /bOo002 ADD #2, (SP) ADJUST RETURN 
1747 907062 114520 MOVAL: HOVE =yfes (RO)+ 

. 1748 907964 100376 BPL M _ 3200 BYTE IS TERMINATOR 
1749 007066 900207 RTS pee 
1750 007070 900000 DIVCNT: 0 
1751 907072 907105 ASCRES: .=.411. 
1752 O07105 907120 ADUMMY: 2.411. 
1753 | EVEN 

1765 © SPFLDFRKSASSARARARSSSAALERARERERSRELASLARLA LH LERARERERALELERARAKEE 

1756 :+HIS ROUTINE DIVIDES A POSITIVE DOUBLE PRECISION NUMBER 
1757 sFOUND dN Re (HI) AND R3 (LO) ae, THE E POSITIVE, NUNBER IN 

1759 i ee ital JUSTIFYES DIY ofvIsoR  EEPING TRACK OF SHIFTS 
1769 > S IN BIT 14 OF RY. THE SHIFT COUNT Is THEN 
1761 ADDED TaD THE DIVISION IS STARTED BY COMPARING THE 
1763 sROpRD fo SRIF TED) TO THE HI ORDER OF THE DIVIDEND. 
1763 ?IF COMPARISON SHOWS | DIVISOR SMALLER, A SUBTRACTION IS DONE 
1764 ’ BET HEEN N DIVSOR AND, AND HI ORDER DIVIDEND RND THE ANSWER IS INCREMENTED. 
i7és GU ISON RESULT, BOTH THE ANSWER AND 
17EE THE DIVIDEND BRE OMUL TY PLIED BY e. 

;THIS SEQUENCE IS PERFORMED THE NUMBER OF TIMES INDICATED BY 
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: SHIF TCOUNT 
ROR / RY=RORI 
SRRERLELRERELSESSEHA PRES HE LEPEKSE LEE AFF SLSLFLAREL SEES LSE LAL ALLE SPF SS 

saevene cLR RS sINIT SHIFT COUNT 

CLR Ri ;ZERO THE ANSWER 
DIvJuS: INC RS . tTHIS IS THE SHIFT CCUNT 

ASL R4 _ $DIVSOR Xk 2 
BPL DIVJUS :GO UNTIL BIT 15 SETS 
ROR R *MOV IT BACK ONE hats 
Hoy =: RNJUST :SAVE SIFT COUNT FOR REMAN. JUST 

D al 16.,R ; SIMULATE 16 BIT SHIFT 
DIVLOO: ASL Ri :ANSWER X 2 

CMP R2.R4 sCOMPARE DIVISOR AND DIVIDEND 
BMI NOSUB :IF DIVSOR LARGER NO SUBTRCTION 

_ INC RI’ NOTE SUBTRACTION” IN ANSWER 
NOSUB: ASL R3 -IMAKE DIVIDEND LARGER 

ROL Re :BY 2 
DEC RS :00 ALL THIS SHIFCNT TIMES 
BNE DIVLOO 

RLIL: ROR R2 sNOM RIGHT JUSTIFY THE REMAINDER 
DEC RMJUST 
BNE RLJL 
RTS P 

RMJUST: 0 

BHBHEHEBHE EHH HEE AHHH HEHEHE HEHEHE 
tHIS ROUTINE AVERAGES THE LAST 32. X-Y JOYSTICK VALUES 
SRREELARESEELR LE GHEE EERE REE ERE ER ECE SERS ELE RE REEL RE PES ERE AE 

ivave: MOV RO (SB) :SAVE RO 
MOV TEMPO :GET X 8 Y 
MOV xveuré, Re $GET CURRENT BUFFER POINTER 
MOV RO, (R23+ :SAVE NEW X-Y VALUE 
CMP Re, VaUFE :END OF BUFFER? 
BLO 1$° sNO. 
MOV #XYBUF , Re $0 BACK TC BEGINING OF SUFFER 

1S: MOV, Re, XYBLIFP ihe NEW BUFFER POINTER 
MOV #XYBUF , Re *CALC AVE x 
ISR PC, 103° 
MOVB §°-(SP) ;SAVE IT ; 
MOV RXYBUP SL, Re :CALC AVE Y é 
JSR PC, 10 :G0 DO IT " 
SWAB =s«RO ;GET X-Y IN RO 
BISB (SP)+,R0 :GET SAVED x 
MOV . RO, TEMPO ;PUT IN TEMPO 
MOV (SP)+, RO “RESTORE RO 
RTS SEXIT WITH AVE X-Y IN TEMPO 

10$: CLR RO ZERO SUM 
11$: CLR RS :D0 A MOVB TO A 2EG (UNSIGNED? 

BISB = (R2)+,R5 
RS, RO ;ADD IT IN 

INC R2 :SKIP OTHER VALUE 
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PROGRAM SUSROUTINES 

020227 007436 
03771 

Boe sag 
006390 
090300 
042700 177400 
00207 

000000 
o00000 

CMP R2, #XYBUFE ;END OF BUFFER? 
BLO 11s NO 
ASL 0 ;DIVIDE BY 32. 
ASL RO 
ASL RO 
SWAB =s- RO ! 
SIC #177460, RO ;CLR' HI BYTE 
RTS PC 

XYBUF : 
0 
0 
9 
0 
9 ‘ 

0 - ‘ 
0 F 

0 
0 
0 
0 
0 

0 
0 
0 
9 
0 
0 
0 
0 € 
0 
0 
0 
5 
0 
0 
0 
0 P 
0 
0 

XYBUFE=. 
XYBUFP: XYBUF 

§ ¢ RERRRREARA ARLE EERE AAR AERA ALARA RELA RAR RASA RARE LARA REALL R RES 

*SBTTL TTY INPUT ROUTINE 

7+ aia 
-ENABL L 

itt fiir 
; SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 

: ROUTINE 1S ENTERED FROM THE .TRAP HANDLER, AN 
+3 #SERVICE 

D WILE 
HE TEST FOR CHANGE IN SOFTWARE SWITCH RERISTER TRAP CALL 

#WHEN OPERATING IN TTY FLAG MODE. 
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1880 O0744O 022737 000176 001140 SCKSWR: CMP #SWREG, SWR 3;1S THE vo SELECTED? 
1 74 .  $:BRANCH IF_NO 
1 peace ee 171470 RY B iG : BAR Hubpe 
1883 007454 100071 BPL 15$ ::IF NO, DON’T WAIT AROUND 
1884 907456 117746 171464 MOVE  aSTKB,-(SP) SAVE THE CHAR 

- 1885 007462 G4e716 177600 BIC #tC17?, (SP) ::STRIP-OFF THE ASCII 
1886. 007466 022726 000007 CMP #7, (SP3+ :1S IT A CONTROL G? 
1887 72 0010 BNE 15$ :: NO RETURN TO USER 
1888 007474 123727 001134 oO0001 CMPB =: SAUTOB, #1 ARE WE RUNNING IN AUTO-MODE? 

1888 907502 OO14S6 - BEQ 1S$ ::BRANCH IF YES ; 

1891 007594 104400 01031 TYPE  ,SCNTLG :sECHO THE CONTROL-G (1G) 
18 10 104400 01031 SGTSWR: TYPE  ‘SMSWR =: TYPE CURRENT CONTENTS 
1893 007514 013746 000176 MOV SWREG, -(SP) ::SAVE SWREG FOR TYPEOUT : 
1894 007520 104401 TYPOC G0 TYPE--OCTAL ASCII(ALL DIGITS) 
1895 007522 104400 010330 TYPE  ,SMNEW ::PROMPT FOR NE 
1896 007526 OOso46 19$: CLR (SP) ;;CLEAR COUNTER 
1897 007530 46 ; CLR -(5P) *:THE NEW SWR: 
1898 007532 105777 171406 . 7S: TSTB = ASTKS ?:CHAR THERE? - 
1899 007536 100375 . BPL 75 :: IF NOT TRY AGAIN 
1901 OO7S54G 117746. 171402 MOVB § a$TKB,-(SP) ;;PICK UP CHAR 
190 007544 O42716 177600 BIC #tC17?, (SP) ::MAKE IT 7-BIT ASCII 

130¢ ey 
1906 a) 921687 000025 9S: CMP (SP), #25 ::IS IT A CONTROL-U? 
1307: 097554 001005 BNE 1 ::BRANCH IF NOT 
1908 | 907556 104400 010305 . TYPE SCNTLU +3;YES, ECHO CONTROL-U (TU) 
1909.-007562 062706 OO0006 20$: ADD 6. SP :: IGNORE PREVIOUS INPUT 
1910 007566 000757 g8 19$ 3;LET’S TRY IT AGAIN 
1912 . 

-1913 007570 Oe1627 oO00015 10S: CMP (SP), #15 s3:IS IT A <CR>? : 
1914 007574 001022 ° 7 BNE 16 ::BRANCH IF NO 
1315 007576 005766 oo0004 TS 4(SP) >:YES, IS I THE FIRST CHAR? 
1916 007602 001403 BEQ 11 >;BRANCH IF YES 
1917 OO7604 016677 O00002 171326 MOV (SP), aSWR SAVE NEW SWR 
1918 007612 062706 000006 11$: ADD tb, SP >:CLEAR UP STACK 
1919 007616 104400 OO1161. 143: TYPE , ECHO <CR> AND’ <LF> 

‘1920 007622 128727 001135‘ oo0001 CMPS 4 =- STNTAG, #1 >:RE-ENABLE TTY KBD INTERRUPTS? 
1921 007630 001003 ONE i >:BRANCH IF NOT 
1922 007632 012777 000100 171304 MOV #100, 2STKS RE-ENABLE TTY KBD INTERRUPTS 
1923 g07b49 goscge 1S$: RT s RETURN 
1924 90764 o10si2 165: J PC, STYPEC >:ECHO CHAR 
ge 07646 021627 OOo00so : cH CSB}, 860 23CHAR < f he 

1327 SO eeed few 000067 . a (EP) 467 asta ” 
1 007660 003015 BGT 1 $3 Ria 
1929 2726 gc0069 BIC #60, (SP)+ He TRIP- ASCIT 
1930 ST 2(SP) $3 HIS THE FIRST CHAR 

1332 oa BoE 3 eS TAO SHIET PRESENT 
1 Bosse He, Rel (SP) i; TO MAKE 
1934 006316 < ASL (SP) 33 FOR NEW ONE. ' 
1935 ooooc2 >» 178: INC 2(SP) ;;KEEP COUNT OF CHAR 
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TTY INPUT ROUTINE re 

ISSE1g 17777 81S -2(SP), (SP) +:SET IN NEW CHAR 
OO07pr R 7§ ::GET THE NEXT -ONE 
LOY4OD =O0115C 18$: TYPE $IUES 33 LYPE ?<CR‘<LF> 
569720 | BR 208 »:SIMULATE CONTROL-U 

.OS88. LS8 

‘ SRRARRARSSRSELSLAREPSLASAS LET AS PESSLERESESLSESSSSSALSESSESESSELF4SSS 

:STHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
oe Se . 

:% ROCHR :: INPUT A SINGLE CHARACTER FROM THE TTY 
te RETURN KERE ::SHARACTER IS ON THE STACK 
:* :* ::WITH PARITY BIT STRIPPED oFF 

D1 1846 SROCHR: MOV (SP), =(SP) ::PUSH DOWN THE PS 
O1g666 ocl0D4 oo00c2 MOV 4(SP$ 2isF> ::SAVE THE PS - 
lOS77r  itlecs 18: ‘S72 © 9STKS ::WAIT FOR 
195375 SPL 13 ::@ CHARACTER 
17766 4171202 900004 MOV2 = SSTKE,4<SP) ::READ THE TTY 
e766 4177600 «O505C4 ere atCc!*7> 4(SE; $:GET RID OF JUNK IF ANY 

§2s627 500094 5o9c2 CMP 4(SP), 822 ::1S IT @ CONTROL-S? 
95:513 SNE 3g : : BRANCH of a) 
LOSr?? 171154 2s: rst 3$TKS ;;WAIT FOR A CHARACTER 
100375 ce Fe} = ::LOOP UNTIL ITS THERE 
Yi7rHs 171182 Moy S$TKB,-(S°) ::GET CHARACTER 
O4e7T1E 177608 9IC atcle>, (SP: ::MAKE IT 7-BIT ASCII 
§2esge7 80552! C SP i+, #21 ::I& IT A CONTROL-9" 
501366 SNE 23 =: JF NOT DISCARD IT 
500759 5g i$ ::YES, RESUME 
Ses627 cocco4 ocfc4e 3s: CMe 4(SP), 8140 ::15 fT UPPER CASE? 
002407 SLT 4§ >: GRANCH IF res 

6627 000004 2001° CMP 4iSP), e175 2:15 IT A SPECTAL CHAR? 
993053 B57 4 >: BRANCH IF YES 
342766 ofoo4o occoc4 SIC 840.4. SP) ::MAKE IT UPPER CASE 
000002 4§: RTI 3:60 SACK TO USER 

s¢ SESFRLSSSSRSSESSSFLSFSRSSSSSFSSLSERSSSSSSSSSSFRSSSLSRELSESHTSESSSSSISA 

pATHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
3 FURL: 
: ROLIN ss INPUT A STRING FROM THE TTY 
:# RETURN HERE - $3ADDRESS OF FIRST ZHARACTER WILL BE 2 

4 :: TERMINATOR WILL 2E A BYTE OF ALL A'S 

C1oz4s SROLIN: MOV R3,-(SP) : SAVE P3 
505046 CLR -( 8p) ::CLEAR THE RUBOUT KEY 
012703 010276 1$: MOV s$TTYIN,R3 ::GET ADDRESS 

2703 O10305 23: CMP BSTTYINe7,R3 :sBUFFE ruil 
101456 i :;BR IF YE ; 
1o440¢6 ROCHR .. ::G0 READ ONE CHARACTER FROM THE Try 
11363 MOVB = (SP) +, (R39) i3GET CHARACTER 
122713 000177 103:  CMPB  #177,'R3) 31S i A RUBSUT 

cael fer ep 3S far tHe FIRST RUBCUT? 
Baroy | BNE «GS 388 TF Ro 
132737 909134 010274 MOV3 8. 98 2: TYPE A BACK SLASH 
1e4420 8T5S74 TYPE = 95 

oe ee ee ee ---
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DINCB. B11 ty INEUT ROUTINE 

1992 010110 12716 LTTTrr Muy 8-1, (SP) :;SET THE RUSOUT KEY 

1334 Sitiie Boaae 1027 ce ce OR estryin EEETACK EMPTY?” 
133¢ RiRidS TASES ee tanner § YES 
1396 919184 111337 O1ceT4 MOV .R3), 98 +; SETUP TO TYPEOUT THE DELETED cHae. 
1997 tes row4oc «o15ar4 _ TYP rs :G0 TY vee 
982 915134 S807 25 2g :$G0_ READ ANOTHER CHER. 
1999 910136 905716 53: TST (SP) ; ;RUBOUT KEY SET? 
2290 310143 d014cs -BEQ. 75 R IF NO 
205] S1dise i873? 900134 o1cer4 MOVE —-B*\,, 98 SITYPE A BACK SLASH 
2002 O10150 104400 910274 TYPE = 98 
2003 910154 305916 cLR iP) + CLEAR THE RUSOUT KEY 
2004 O10158 le273 o0002 73: SMPB we, (RD :1S CHARACTER A CTRL u? 
2005 910i6e 091003 | NE 8S RIF NO | 
2005 Si01s4 194800 010305 YPE SCNTLU 8 A CONTROL “U” 
ecor O10170 o0072 35 360 START OVER 
2098 910172 isert ooo0z2 33 CMPQ woz, (3) ::I1S CHARACTER A “tR"? 
2008 918178 OOiCi!. BNE ::BRANCH IF NO 
2016 010200. 195013 cLR (R3) ;;CLEAR THE CHARACTER 
2cil 910202 104400 991181 YP . SCRLF :3 TYBE a "CR" 8 "LE" 
2oi2 O10206 104409 910276 TYPE $TTYIN ;3 TYPE THE INPUT STRING 
20is O1cele 000717 BR $360 PICKUP ANOTHER CHACTER 
20:4 919514 194400 o91160 43: TYPE $QUES Y 
20iS 310220 doo712 ra 1g CLEAR THE BUFFER AND LOOP 
2018 919282 111337 oc1ceT+ 38: MOVES °° (R3),98 :;ECHO THE CHARACTER 
2017 919226 104400 15574 Tye 33 | 
2018 019832 122723 COdc:s cMPS BIS, (ROD :3CHECK FOR RETURN 
2019 O19236 O0130¢ BNE zi LOOP IF NOT RETURN 
2029 919840 105063 177777 CLAS = 1 (RD) i! iE EAR RETUSN (THE 1S). 
2021 810844 104460 O01162 TYPE =—s-_ LF :; TYPE A LINE FEED 
fsez C1585) 505726 TST {SP }+ — PSLEAN RUBOUT KEY FROM THE STACK 
sce 010252 012603 MOV (5P)+,R3 RESTORE R3 
2524 910254 OLIS¥e MOV (SP). +<5P) : ;ACJUST THE STACK AND PUT AODRESS OF THE 
e025 01085 Obese oocc04 200002 Moy 4iSP) 21SF) 3 FIRST ASCII CHARACTER ON IT 
eee 310264 12766 O10e76 SOCION eV esTTviN, 452) 

5c sisers » ee 38: -ByT , ites FOR ASCII CHAR. TS TYPE 
Sue ‘ ~' . 

a i027 TTYIN: .BLKB_ ? : HIRESERVE ? pres FOR TTY INPUT 
2931 910305 136 906525 O00G12 SCNTLU: -ASCIZ vtur<ds<t2> = 3309 
e032 C15312 o43536 005515 995 $CNTLG: .ASCIZ 7t6/«1§>«1> /SonRac “ 
2533 910317 O15 951412 OS1127 SMSWR: .ASCIZ <15><12>/SuR = 
2024 p103e4 36449 900040 | 
2035 910330 020049 C4251 020127 SMNEW: .ASCIZ - NEW = / 
eozt 510336 pent"s 6O9 oe 
ene 5 RESEREFFRSLSHSESS AERA FAARSLRARLSARRELRESHARASRARKARALERLARNARALA? 
255 “SBTTL TYPE ROUTINE 
204! 5 FERAFLELLSLELESLALSSIFERLELLSLALELLLSFFLRAARTRARLAAALARAARARARREE 

254 s#ROUT NE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
eos OUTINE WILL INSERT A NUNGER OF NULL CHARACTERS AFTER A LINE FEED. 
244 + NOTE S$NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLE SHARACTER. 
O4S : #NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED 
am s#NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 
ww F P ; 
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NAZNDEC=11-D2N 8c “GAMMA 1] EXERCISER MACYLL 27.732) 21-SEP-76 15:32 PAGE 42 
DINCB.ELL YPE ROUTINE 

2348 pSCALL: | 
2548 :#1) USING A TRAP INSTRUCTION 
E050 ct TYPE MESAOR ;;MESADR 1S FIRST ADDRESS OF AN ASCIZ S7SING 

$32) | EO" qype 
2053 :# MESADR 

Spee 5 
foss O10342 105737 901157 $TYPE: T3TB $TPFLG 318 THERE A TERMINAL” 
sos? 510346 100002 BPL 1$ :BR IF YES 
ere 910350 90560 HALT HALT FUERE IF NO TERMINAL 
2059 910352 30040 3R 38 ; ;LEAVE 
2060 910354 910046 1$: MOV  - RO, -iSP) SAVE RO 
2061 910356 O17800 og00c2 MOV. = de SP), RO SIGET ADDRESS OF ASCIZ STRING 
20$2 10262 112046 2$: MOVB (RO}+,-( SP) ; PUSH CHARACTER TO of TYPED ONTO STACK 
2053 010364 001005 BNE 4 OR TE TT ISN'T THE TERMINATOR 
2064 019366 905726 i TST (SP)+ Hie TERMINATOR POP IT OFF THE STACK 
2085 910370 912600 £08: MOV (SP +, R0 :RESTORE RO 
2086 010372 062716 <c00002 33: ADD #2, .SP) ;:AOJUST RETURN PC 
206? 910376 009002 RT? : RETURN 
2058 10400 122716 900011 48: CMPR OO SHT,(SP) . ~ E}BRANCH IF <HT> 
2085 10404 991430 BEQ sis 
2070 010405 122716 090200 CMPS = @CRLF, (SP? ;;BRANCH IF NOT <CRLF> 
207i O104i2 001906 BNE 5 
2072 O194:4 905726 - TST (SP)+ | s3POP_ <CR><LF> EQUIV 
2073 Jid4i6 104400 TYPE | i; TYPE A CR AND LF 
2074 010420 091161 SCRLF 
207s 010422 105037 c1osse CLRS | SCHARCNT : CLEAR. CHARACTER COUNT 
2976 010426 00755 5R SE ::GET NEXT CHARACTER 
207? 010430 004737 010512 53: JSR BC, STYPEC [260 TYPE THIS CHARACTER 
2073 810434 123726 0115 53: CMPS = SFILLC, (SP)+ s1S IT TIME FOR FILLER CHARS. * 
2079 91544 001350 BNE BS SIIF_NO GO GET NEXT CHAR. 
2080 Oi0442 013746 901154 MOV SNULL,- ~(SP). :;GET # OF FILLER CHARS. NEEDED 
2081 AND THE NULL CHAR. | 
208 OLO44E 105366 00000: 7$: bec 1(SP) ;;D9ES_A NULL NEED TO BE TYPED? 
208s Oi04s2 O02770 BT 86 «6s ;BR IF NO--GO POP THE NULL OFF OF STACK 
2084 C1045 994737 o105i2 JSR =—s- PE, STYPEC $360 TYPE A NULL . 
208s O10460 105237 O10555 DEC SHARCNT $300 NOT COUNT AS A C CUNT 
eee CICHES 0 , 2S - 
cues 

e588 HORIZONTAL TAB PROCESSOR 
c 
2050 O1O4bE 112716 OO0040 2s: MOVE =”, (SP) ;;REPLACE TAB WITH SPACE 
e031 Oidi7e OON7s? C10Sle 38: JSR PC, STYPEC ; TYPE A SPACE 
soe bidH7e 132737 O00ct? Classe BITS #7, SCHARCNT :TBRANCH IF NOT AT 

20$3 C10504 O01 BNE 98" $3 TAB ST 
2094 O10S0e 005726 TST (SP)+ ;;POP SPACE OFF STACK 
epg 10510 0007 ch 5 :iGET_NEXT CHARACTER 
209 010512 165777 170432 STYPEC: TSTB © SSTPS :i]WAIT UNTIL PRINTER IS READY 
eos? 010516 100375 BPL = STYPEC 
cose 0:05e0 1iGe77 Gponne i704ey MOVE © 2(SP).9$TPB ss LOAD. CHAR TO ge TYPED INTO DATA RES. 
2599 010526 122766 000015 Sodcd2 CMPB wR, USP) 3371S CHARACTER A CARRIAGE RETURN? 
gio giCeay 00100 Bie :;SRANCH IF NO 
S16! Si563e 195037 o1osse CLRB = SCHARCNT si neSe=cL AR CHARACTER COUNT 
e:52 610542 cod4de BR STYPEX 
2153 O15544 12276 000012 oO0oce 18: cMPS = LF, 2( SP) ifTS LWARACTER A LINE FEED” 



MAINDEC“11-DINCS-¢__GAMMA 11 EXERCISER MACYIL 271732) 21-SEP-76 15:32 PAGE 43. 
DINCB. PLL TYPE ROUTINE 

2104 pirese 321402 rhe STVPEX eeathae re cE 
. a8 Cj) or 

8 MORCNT; “WOR a tTEHARACTER SOUNT STORAGE ne in ane | BYBERITAHEPP?: Be ri 
2ia5 + RERERSHRRERELERERE EES SAREE PERERA SS LEREEE ELLE EEA ELEEESESES ES £4G444 
g119 'SSTTL SINARY TO OCTAL (ASCII) AND TYPE 
eiie 5 SPRARAAREAARFRALARSLASEKASAA RES BHRERELESESSEL PSE LSLE SSE HH SHH SASS 

2:13 ATHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT 
5235 :#0C*7AL (ASCII) NUMBER AND TYPE IT. 
3:3 : #$YFOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMSER OF DIGITS TC TYPE 

si! :* MOV NUM, <<SP) s:NUMBER TO BE TYPED 
2:18 2% TYPOS $3 CALL FOR TYPEOUT . 
2:18 te “BYTE ON ::N=I TO 6 FOR NUMBER OF DIGITS TC TYPE 
2150 vs "BYTE Simei oR C 
gi2) :* :;1l=TYPE LEADING ZEROS 
5-55 i? ASE IPERESS LEADING ZEROS 

2124 : #ET\PON-==- NTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
eles :#3TYPOS OR STYPOC 
£izé 3 CALL: 
eis. + MOV NUM, - (SP) _ :sNUMBER TO BE TYPED 
32 i TYPON ::CALL FOR TYPEQUT 

ef . 

e130 :#3TYFOC---ENTER HERE FOR TYPEQUT OF A 1&6 BIT NUMBER 
eisi 7 #0 
2ise :# MOV: NUM, -( SP) s:NUMBER TO BE TYPED 
2:23 i+ TYPSC ::CALL FOR TYPEOUT 

2:35 O10S62 017648 999900 $TYPOS: MOV a(SP) (SP) sPICKUP THE MODE 

Sige pinees iisese o1inoy move TCSP). SOFLL L0H) 26RD FILE SMTTCH pa + ° é MOV, \ s3N Tg! 

2:38 bideod raat Stans ADD ety ST oe Oa DRESS 

sia eee bead Ci; oO11905 $TYPOC cay aT SOF Li SET T RO FILL SKI 340 CI } OC: , L 33S Sigi Biers. iiscar Sagooe ST tsSe Rove Mec SonODEs: iE FOR Sixvéo Stcits. 
2142 O106e2 112737 090095 O:1004 $TYPON: MOVB 85, SOCNT $3 SET THe ITERATION COUNT 
3143 719620 015346 MOV R3,-(SP) . TrSAVE R 
2:44 619632 10446 MOV Ry’ -(5P) :sBBVE 3 
2145 610634 J1OSHE MOV RS. -(SP) AVE RS 
2146 O10636 113704 011007 MOVE SOMODE*1, RY Say THE NUMBER OF DIGITS TO TYPE 
2147 O10642 O05404 NEG 
2:42 810644 862704 oocons ACD ~ RY ;;SUBTRACT IT FOR MAX. ALLOWED 
2:49 819650 1169437 911906 MOVES = RY SOMODE +s SAVE IT FOR USE 
2150 O10654 11 011955 MOVE = SOFILL. RY GET THE ZERO FILL SWITC 
2:51 915660 pits S sacar MOY ef SP‘ RS SEPICKUP THE INPUT NUMER 
else O10664 CLR R3 ::CLEAR THE OUTPUT WORD 
2153 O10666 CObLOS 1S: ROL RS ::ROTRTE MSB INTO “C™ 
2:54 610670 dco04n4 R 33 $360 8 MSS 
2155 019672 O06105 23: OL RS SRA THIS OISIT 
2156 O10674 OOe10S . ROL RS 
2157 010676 006105 ROL 
2:58 919790 919593 MOV R5,R2 
2159 215702 66192 38: ROL R3 3;GET LSB OF THIS DIGIT 
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DINCS. P11 BINARY TO OCTAL <ASCII: AND TYPE } 

2160 Q10704 105337 011006 . DECS = SOMODE ::TYPE THIS DIGIT? 
315] 3} 219 O90;8 ed a 7g ::BR IF NO 
gi B15712 G42: 17777 1¢ #177770,R3 $3GET RID OF JUNK 

13 O10716 Oofooe BNE 4g ::TEST FOR O 
3164 910729 905794 TST Ry :; SUPPRESS THIS 0? 
2185 bi oeee 691403 BEQ S$ :BR IF YES 
2166 910734 005204 4$: INC RY DON? T SUPPRESS ANYMORE O's 
=is> 910726 OS2703 900069 BIS 8°0,83 : NEKE THIS DIGIT ASCII 
2162 010732 952703 ocd040 cs: BIS sag? CRB AKE ASCII IF NOT ALREADY 
2:89 31073 110337 O110c2 MOVE ° R3,8$ i COVE FOR TYPING 
el7o 910742 104400 911003 TYPE 98 : $60 TYPE THIS DIGIT 
Ete 9192 105337 911904 7S: DECS «39s SOCNT :COUNT BY } 

ive O1o7s2 993347 3cT 2 ::BR IF MORE TO DO 
Siva 610754 o0>402 BLT 3 . ¢:BR IF DONE 
2:74 910758 905204 TNC RY 11 INSURE LAST DIGIT ISN'T A SLANK 
ei7S 010760 900744 8R 23 ::60 00 THE LAST DIGIT 
2176 519762 O1260s of: MOV (SP)+,R5 RESTORE RS 
2177 D074 812604 MOY (5P)+°R4 : RESTORE Ry 
5178. 10766 012693 MOV (5P)+:R3 ::RESTORE R3 
2173 019770 SIsss& ococoo2 cocoo4 Moy) 2(5P)4(SP) :SET THE STACK FOR RETURNING 
2180 O1o77g O12616 MOV CSP )4. (SPi 
218: 11008 sdcans RTI RETURN 
218 911990 550 og .BYTE 2 :SSTORAGE FOR ASCII DIGIT 
2:83 911953 556 "BYTE 9 :3 TERN INATOR FOR TYPE ROUTINE 
2195 911004 95 $OCNT: .BYT : :rQCTAL IGIT COUNTER 
eles Siidds 5365 _ - SOF: IeyT RO FILL SWITCH 
2186 O1:90§ oooces SOMOCE: .WORD 0 *NUMBER OF DIGITS TO TYPE 
2187 : Sonate sal oa diaaasanepemmestionntinetecttabedaiemeama 
gigs "SBTTL READ AN OCTAL NUMBER FROM THE TTY 
ea 

2:30 ff LERRALSRELALAA LAL SESPLELLAELASSRLSLLARLSSLERELASELAS ERE FSSSLHEE 

e332 :#THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
£4 2#¢ 

| 2193 :#THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL 
| 2:34 -#0CTAL DIGITS. IF AN ILLEGAL CHARACTER Is READ A “?" WILL BE TYPED 

sigs :#FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUS 
e:36 7 THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARREAGE RETURN. 

3169 i+ RDOCT sREAD AN OCTAL NUMBER 
2133 + RETURN HERE La W ORDER SITS ARE IN TOP OF THE STACK 
gece + . ::HIGH ORDER BITS ARE IN SkIZcT 
Seu 

| 2202 OOS Olie4s . SROOCT: MOV: (SP). -(SP) ; ;PROVIDE Space FOR THE - 
| e203 Qiiole O16e6s oocoo4 ooco02 MOV uisps SSP) : INPUT NUMBER 

2204 811089 sioo4e MOY Ro, -( SP) : PUSH RO ON STACK 
| 2205 O1IC22 O10i46 MOV R1;-(SP) :PUSH R1 ON STACK 
| $20 911084 010246 MOV Ro. -(5P) PUSH Re ON STACK 
| 2207 011056 104407 18: ROLIN :;READ AN ASCIZ LINE . 
: £208 011030 912600 MOV (SPs, RC :3GET AODRE ; OF 1ST CHARACTER 
| 2209 911032 010037 011136 MOV R553" :AND SAVE 

2210 O11036 005001 CLR RI CLEAR DATA WORD 
| Beil 911049 ooso02 CLR oe . 
| 2212 O11942 112046 23: MOVE  (RO)+,-(SF) : #PICKUP THIS CHARACTER 
| Zz13 511044 001420 BEO 33 :;1f ZERO SET OUT 

214 OLLO4E lee716 ococEc CMPB) sé, (SP) ;:MAKE SURE THIS CHARACTER 
| 22:8 O11053 C0303¢ SoT MS :715 AN OCTAL OIGIT 

& wees 2-0 eee oe — - ee ae ee eee ee
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1 EXERCISER MACYL1 271732) 21-SEP-7& 15:32 PAGE 45 
REAC AN OCTAL NUMSER FROM THE TTY 

122716 
002423 

r
u
c
r
d
 

..
 

oO
 

f
u
o
r
m
o
r
m
 

CMPS #°7, (SF) 
BLT 4$ 
ASL fi 33 #2 
ROL R 
ASL Pl 3344 
ROL R2 
ASL R! 3328 
ROL Re - 
SI¢ #07, ‘SP :3STRIP THE ASCII JUNK 
ROD (SP}+,R1 3;A0D_IN THIS DIGIT 
BR 23 ;;LO0P 7 

33 TST (SP)+ :;CLEAN TERMINATOR FROM STSCK 
MOV R1,12(SP) ;;SAVE THE RESULT 
MOV Re, SHICCT “ 
MOV (SP}+,Re ;7POP STACK INTO 82 
MOV (SP)+,R1 ;;POP STACK INTO Rl 

“MOV: (SP)+,RO ;:POP STACK INTO RO 
RTI ; RETURN 

4$: TST (SP )+ ;;CLEAN PARTIAL FROM STACK 
CLR3 (RD) ;;SET_A TERMINATOR 
TYPE ;; TYPE UP THRU THE SAD CHAR. 

S$: -WORD OQ 
TYPE SQUES 33-7 “CR” 6 ML” 

is >: TR BR :: TRY AGAIN 
SHIOCT: . WORD HIGH ORDER SITS GO HERE 
2 SREESEPRHFEEESFSETLE SSH RSS PELE SELF HEPES SL REFS RELLA LARS ALS A ES HEED 

"S8TTL . TRAP DECODER 

Sy RELRAERAASSSARFERARASARLELA RARE LEAAAL ALLA RSARLALELEARAARFARARFLELLAS 

THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
:#ANO USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ACCRESS 
:*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
:*60 TO THAT ROUTINE. 

STRAP: MOV RO. -(SP) SAVE RO 
MOY 2iSP) RO ::GET TRAP ADDRESS 
TST =-(RQ) ::BACKUP BY 2 
MOVB (RO) RO ;:GET RIGHT BYTE OF TRAP 
ASL RO ;;POSITION FOR INDEXING 
MOV STRPAC(RO>.RO ;;INCEX TC TASLE 

RO 3:G0 TO ROUTINE 

-SSTTL TRAP TABLE 

;*#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;*BY THE “TRAP” INSTRUCTION. © 

; ROUTINE , 

$TRPAD: : 
$TYPE ;;CALL=TYPE TRAP+O( 104400) TTY TYPEOQUT ROUTINE inne 
STYPOC ;;CALL=TYPOC © TRAP#1(104401) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
STYPOS ;:CALL=TYPOS  TRAP+2(104402) TYPE CCTAL NUMSER (NO LEADING CEROS’ 
STYPON ::CALL=TYPON  TRAP+3( 104403) TYPE OCTAL NUMBER (AS PER LAST CALL’ 

$GTSWR ;;CALL=GTSWR TRAP +4: 104404) GET SOFT-SNR SETTING 



e
e
 

MRINDES<11-DINCE-¢ GAMMA 11 EXERCISER 
TRAP TABLE DINCB.F1) 

2272 
e273 011204 d07940 
e274 Bt iste O07 722 
e7s OllelQ 010042 

2278 Oll2l2 911019 
33; é 

227 
227 
2230 
2281 
e282 011214 Ole737 011369 009024 
e283 Qlle22 Jle737 000340 C002 
2284 OQOll230 O100% 
2285 Gliese O10i46 

8&8 Olle34 Oi0e46 
e237 O1l236 O10346 
2288 O11e4%G O10446 
2ee83 911242 G10S46 
2290 011244 O17746 «187670 
2291 011250 010637 911364 i 
2292 Q11254 127 O1l266 O000eE4 
2eS3 Oliebe 9009009 
2235 O1126% O0077& 
eos ~~ 

2297 
2298 011266 Oi2737 011360 cocde4 
eeS3  Sll274 9137 $11364 
2300 011300 9005037 911264 
2301 O1:304% 905237 011364 
e302 011319 901375 
2293 Qli3ie 012677 1léré22 
30% Qi1316 012695 

2205 Cil3ed 912654 
2306 Qli3e2 912603 
2397 Oilze4 012602 
2208 vil3e& 01260: 
2209 011320 912600 
2310 O11332 O12737 O11214 900024 
2311 911340 12737 O0034C 00006 
23i2 G11346 104400 
2313 G11359 Ol3222 
2314 O11352 Qle7! 
eslS 011354 901615 
e216 912356 0000 
23:7 211369 900009 
esig Cilzse 00776 
23:2 931388 000000 

MACYLL 27(732) 

SCKSWR 

HO4 
21-SEP-76 15:32 PAGE 46 

; :;CALL=CKSWR 
:;CALL=RDCHR 

: ;CALL=RDOCT 

TEST FOS CHANGE IN SOFT-SWR 
TTY TYPEIN CHARACTER RCLTINE 
TTY TYPEIN STRING ROUTINE 
READ AN OCTAL NUMSER FROM TTY 

TRAP+5( 104405) 
TRAP +6 ( 104406 ) 
TRAP+? ( 104407) 
TRAP +10‘ 104410) 

Ss PERE RERRA RRA R ERE RLE RH RELL R EAE LKS ALLEL EL ELHS ERLE L FLAS FSS S9 LLLFSS 

'SBTTL POWER DOWN AND UP ROUTINES 

1B EEE HH HHEEE GHEE EEE 4544444 

“BOWER DOWN ROUTINE 
SPWRON: MOV 

MOV 
#SILLUP @aPWRVEC ;;SET FOR FAST UP 
#340, JHPWRVEC+2 

- RO,-(SP) 
R1,-(5P) 
Re, -(5P) 
R3,-(5P) 
RY; -(5P) 
RS’ -(SP) 
aSWR, -<SP) 
SP, SSAVRE 

;:PRIO:7 
;;PUSH RO ON STACK 
:;PUSH R1 ON STACK 
;;PUSH Re ON STACK . 

— 33PUSH R3 ON STACK 
:;PUSH RY ON STACK 
:;PUSH RS ON STACK 
3 PUSH an ON STACK 

] " ssSAVE S 
#SPURUP, JBPWRVEC':;SET UP VECTOR 

a2 ;;HANG UP 

Sy RRRAAARAEREL ELAR ELLA ART RAK AEA ELE LARA RARE RA RA ELRELALE REEF FLL ERE 
*POWER UP ROUTINE 
SPWRUP: MOV 

1$: 

SPURMG: . 

SPWRAD: . 

SILLUP: Ki 

SSAVRE: 

#SILLUP 
SSAVAG, S 

DSPWRVEC ;:SET FOR FAST DCWN 
P »:GET SP 

;;WAIT LOOP FOR THE TTy 
;;WAIT FOR THE INC 
;;0F WORD 
:;POP STACK INTO JSWR 
;;POP STACK INTO RS 
;:POP STACK 
;;POP STACK INTO R3 
;;PCP STACK 
;;POP STACK 
::POP STACK INTO RO 

8SPWRON, DSPWRVEC'::SET UP THE POWER DCWN VECTOR 
#340, a8PWRVEC+2 ;:PRIO:7 

PWRMSG 
(PC)+. (SP) 
START! 

;;REPORT THE POWER FAILURE 
;;POWER FAIL MESSAGE POINTER 
;;RESTART AT START 
;;RESTART ADORESS 

3; THE POWER UP SEQUENCE KASS START 
:; BEFORE THE POWER DOWN WAS COMPLET 
;;PUT THE SP HERE 

w
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aoNee Pll VTO1 INTENSITY POINTERS & DATA 

2320 , SBTTL VTOl INTENSITY POINTERS & DATA 
sisi ; TASLE OF POINTERS TO X AND ¥ INTENSITY PATTERNS FOR vTol DISPLAY 
ccc : 355 011366 O11466 LEVTAB: Li 
324 QO11270 O114S: Le 

2325 Ol1372 1147! L3 
3356 011374 011474 ry 
e327 QO11376 011500 LS 
323 Olly Bt 1203 Lo 5353 O1i4de 911813 CF 

£330 O11404%. Q115e2 L8 
2331 Q11496 211532 L9 
2332 O114i0 O11543 - L190 
2333 G1i4le 11555 Li) 5334 O114i9 O11570 C12 
e335 Cll4ig Q11604 Li3 3336 011420 Ollecl cia 
e237 Q1142e 911637 Lis 
3338 O1l429 O11es6 Cie 
2339 011426 011676. L1? 
2340 QO11430 011717 L1g 
2341. O1143e QO11741 L193 
2342 011434 Bta768 Le0 
5343 911435 012010 tel 
2244 QO11440 012035 Lee 
2345 Dil44e 012063 Le3 
2346 O11444 Qie2ile Le4 
2347 O1l446 Ol2142e Les 
2348 O11450 0121723 Leé 
e349 O124Se Oleees Le? 
2350 O114S4 012260 L28 
235! O11456 012314 Leg 
2352 Oil462 O123$! L30 
2353 CO11462e 912407 L3l 
Saxe Ol1l484 O1l2446 L32 

2256 ;THIS IS THE CODED MATRIX TABLE FOR INTENSITY DISPLAY 
2357 : THE ENTRIES ARE PACKED 2X, Y COORDINATES TO A WORD 
2358 : THE EVEN BYTE CONTAINS THE FIRST PAIR,3 BITS PER 
2353 : COORDINA TE. 
2369 
2361 OL14ES 033 Li: -BYTE 33 
esse O11467. ‘Di O62 Le: -BYTE 16,62 
e262 QOi1471 026 032 064 Ld: .BYTE 2e 132, 64 
2364 911474 Oel Gis OS&6 L4: .BYTE 21; 15;56,62 
2365 911477 O62 
2366 011500 005 020 O42 LS -BYTE 05,20,43,57,71 
2367 011503 057 «O71 
e368 011505 S24 000 O32 Lé: -BYTE 24,00,32,47,65,51 
2269 911510 047 065 051 
2270 011513 C02 01S 020 L?: -BYTE 02,15,20,43,4,61,.65 
2271 O11Si6 O43 O46 061 
3372 O1lse1 O65 
2373 011522 O95 Ste S24 LB: -BYTE OS, 12,24%,37,41,56. 70,63 » 
2374 011525 037 O4! OSé “ 

011530 070 963 



1-D2N C-1 CB-C GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 4@ 
oB.P1) VT91 INTENSITY POINTERS & DATA 

1532 900 013 O18 L9: -BYTE 00,13, 18,31,35,43,57,61, 74 
l O31 935 043 
ié3 BB ce 74 
154, 5 1 1$ L10: .BYTE 00,13,16,31,43,55,57,61,74,35 
14g 531 43. O65 peti 
1551 ns? 2s 974 ‘ 
1554 935 
iss oh 15 2? Lil: BYTE 12,15,27,33,41.45,62,57, 74,00, 76 
l H 45 

1255 555 a8 O16 Lue BYTE OC,03,16,21,.24,37,42,45,57,61,54, 76 ees BCS 
1576 542 04s 957 
1601 O61 664 O76 
1604  - Oo? O12 P15 213: BYTE 97,12,15,20,34,36,42,50,54,56,71,73,75 
1807 029 034 536 
1612 O42 950 O54 
1615 O56 O71 073 
620 075 _ 
52: ay 95 OO7 114: BYTE 01,05,07,13,20,26,32,34,45,40,52,60,65.7 
be 13 2 Oz 

032 : O46 
632 540 O52 360 . ; 
§35 965 07 : 

03 Gcé 927 LIS:  .BYTE 03,05,27,11,25,30,33,45,47,50,54, 52,71, 74,66 

535 Ba 
6 ose . 
571 f6 OC | gh. 

oe3 Lig:  .SYTE 06,10,23,25,27,30,32,44,46,50,53,64, 71, 77,02, 04 

~ o
k
 

SN
 

a 
aa
h 

eat
 

Bo
e 

Li?: -SYTE 02,04,06,10,22,25,27,30,33 © 

-SYTE 45,47,50,52,65,71,73,77 

5 
SE
ES
 

RE
S 

L1S: ~BYTE 02,14,C06, 10,22,25,27,30,33 

sla
dal

ese
se?

 
N
u
t
u
 

Sh " nadahommemnchamecthadbestd 

Sa
la

d 
Ses

hSt
Odi

 

L19: BYTE O&04,06, 10,22, 25,27, 30,34,41.43,48,50,57 

i -BYTE €3,65,71,74,77 

COS 12g: -BYTE 01,03,05.07, 12,30,23,64,25,42,27,34,38,5! 
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DINCE.F1i v702 INTENS 4

 

i O07 12 039 
oh 4 925 

: a 
2 i s re BYTE $S.S7,70,53,66, 72 

1 90! 505 Lal: -BYTE 01,03,05,97, 10,49, 16,21,23,25, 42,27, 34,45 
33 Seat wishy 019 040 . et ee 

Hy a a g -BYTE 51,55,57,60, 64,65, 72 
12631 o64 O66 
153 Bot 03 OS L22: BYTE 01,03,05,07, 10,40, 16,21,23,25, 42,27, 34.46 a nc a . 

eye 012043 ie O81 «= 923 
$ Olcv%e 025 O42 O87 

2450 012051 034 O46 ; 
1 912053 051 053 O55 .BYTE 51,53,55,57,60,64,66,72 

sos «iS? itiSt«CS | 
12051 068 O72 . ae 

e454 012063 000 O02 OOS L23: .8YTE 90,02,05,11,12,16,22,34,27,31,25,40,42,47 
e455 012086 O11 O13 O16 
e456 012071 O82 034 007 
457 912074 O31 O25 O40 
e458 012077 «G4a 27 
2459 012101 O51 O54 O56 /BYTE 51,54,56,60,2,65, 71,74, 76 
2460 013104 060 063 | 
2461 012197 997 o74 O76 7 
e462 Olelie 00. G03 O07 Le4:  .SYTE 00,03,07,12,14,16,21,23,25,27, 32,34, 30,43 
2463 Oleli5 O12 O14 O16 m3 
2464 012120 02: 023 025 
2465 Oleles 27 O32 934 
2466 Olelee © 030 043 7 
2467 O12130 O46 O50 O52 /BYTE 46,50,52,55,62,65,67,71,74, 76 
2468 012133 055 O&3 O65 
2469 012136 067 O71 
2470 O1214i O76 oan | 
2471 Olel¥2 003 OOS O07 L25:  .SYTE 93,05,07,19,12,14,18,21,23,27,32, 24, 26,41 
e472 ciety 89010 O12 O14 : ; 
2473 010150 O16 O21 923 
e474 012153 490270234 
e475 012156 036 Om Per 
2476 Olele0 945 O47 oso .BYTE 45,47,50,52,54,63,65,67,70, 72,76 
2477 015163 O52 054 063 
2472 Olei6b 4890S ss? 
2479 012171 O72 076 7 | 
e480 016173 = 003 Bn O07 L26:  .BYTE 03,05,07,10,12,16,21,23,25,30, 32,34, 36,41 
2481 Olel7e O10 Ole if | 
e482 012201 O21 - O23 095 
2483 012204 030 O32 034 
2484 Olec07 036 O41 - 
E485 Oleet: O45 O47 ose /BYTE 45,47,52,54,56,61,63,67,70,72,74,7 
e486 Oleciy’ 054 CSE O61. 7 

12217, 62st‘? iP 
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12342 

2543 012451 * 

_ 

L28: 

Les: 

L30: 

L31: 

L32: 

MAINDEC-11-D2NCB=C GAMMA 11 EXERCISER ig 27(732) 21-SEP-76 15:32 PAGE 50 ~ 
VTOl INTENSITY PUIATERS &$ CATA 

.BYTE 91,03,07, 12, 14, 18,21,23,25,27, 20,32, 34, 36 

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

BYTE 03,05,07,10,12,14, 16,21,23,27,30,32,24,36 « 

.BYTE 43,45,47,50,52,54, 56,61,63,65,87, 70,72, 76 

-BYTE 0:,03,05,07, 10, 12, 16,14,21,23,27,30, 32,34, 36, head 

~BYTE 45,47,59,S2,54,56,61,63,67,70,72, 74, 76 

-BYTE 91,03,05,07, 10,12, 24, 26,21,23,25,27,30,32,36,41 

BYTE 43,45,47,50,54,58,61,53,55,67, 70, 72, 74, 78 

-BYTE 01,93,05,07, 10, 12,14, 16,21,29,25,27,30, 32,38, 42 

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

-BYTE 01,03,05,07, 10, 12,14, 16,21,23,25,27,30, 32, 34, 36 

> 



MO4 
RCISER gt 27(732) 21-SEP-76 15:32 PAGE S1 

DORR BI d een ovo INTENSETY POINTERS & bat 

36 ay 
48 {Supe Bat 043° 04S ~BYTE 41,43,45,47,50,52,54,55,61,63,65,67,70,72,74, 76 

e5s4 : LEVEN 
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MRINDEC=11-DZNCB-C_ GAMMA 11 EXERCISER MACY11 27(732) 
DZNCB.P11 

ain
 

Da
e 

1 

60 Olesi 
2561 012514 
sobs pteade 

Bee} 015852 
e565 Qi2eSe4 
eS66 01c526 
2567 012530 
ere please 

69 012534 
2570 012536 
2571 O1e544 
es7e 012552 
2573 012560 
2574 012561 
2575 012566 
2576 012574 
e$77 Oleb02 
e$78 012604 
2e$7$ OQl2612 
e580 912617 
258i 012624 
e582 012632 
2583 012636 

Ql 
Ol 
Oi f

o
r
m
 

oo
 

DISPLAY MESSAGES 

000000 . Or 
O0SG1S 047514 O4eS27 
Oe0le2 O441e4% 42522 
O4W41e3 O46117 020104 

200 
01S OSe41e 050120 

051105 952040 O5111 
051505 047510 O4e2114 
100040 

 SBTTL 

NOY. 
21-SEP-76 15:32 PAGE S2 

DISPLAY MESSAGES 
;THIS IS THE a FOR THE BOTTOM OF THE SCOPE 

MESS1: ubeoi 

MESS2: pce 

MESS3: 0003 
MESSY: Hooos 
MESSS: WOODS 
MESSe: wooo 
WOOO1: ©. ASCII 

ee 

WOO02: .ASCIT 

005015 020132 047503 40003: ASCII 

020040 047532 046517 

040 Oe650e 040507 

WOOO4: ASCII 

WOOOS: .ASCII 
wOC0b: ASCII 

. EVEN 
END=200 

a 

«15><12>/LOWER THRESHOLD /<END> 

(152¢12>/UPPER THRESHOLD “<END> -~ 

€15><12>7Z2 COUNT=/<END> 

/ MATRIX COUNT=/<END> 

4 ZOOM/<END> 

/ B-GAMMA/<END> 

;MSG TERMINATOR FOR DISPLAY CHARS 
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a8 V7D1 CHARACTER TABLE 

5 SS8TTL VTO1 CHARACTER TABLE 
5 sTHIS IS THE TABLE OF CODED LETTERS AVAILABLE FOR THE 
i HVTGL SEOPE. 3 | 
3 O1zes& OTTOS: TABLE: 7706! A 

Cizseo 03506: 35061 
613552 94511! 45117 :8 
Bizsé4 537116 3711s 
Bibsse 502056 b2056 te 
$1267¢ 55404: 3404! 
Cles7e O8511% 45.17 30 
51iss74  J3271s2 37122 
512676 502077 02077 iE 
612700 O78047 75047 
5ie792 802041 eon iF 
Sleroy 87604? E04? 
§12706 073056 73056 36 
ie7id «53504: = 3554) 
Sieviz2 65306! 43561 4 
3ie714 43077 43077 
Graz 91021 10216 I 

5 S8ie726 934304 39204 
1 Ote7e2 S2os4e ; E0446 :] 
3 313724 OF4415 74415 
3 O12726 O124e) 12461 K 
% 212730 0424497 BO44? 
5 312732 o02077 neor? tL 
& 813734 09204: 6304) 
> 813735 95306! 530s! “ 
3 312740 043565 $3565 
3 513742 963461 £3461 3N 
6 Dieres 943165 43165 
> Sie74e 043056 43056 30 
8 15750 Dé! 35061 
s Ole7s 36941 36041 3F 

813754 03708! 3706! 
Sii7Se oee4e6 524e6 £0 

& O1e760 83606: 35061 
? S1e762 ies; 12461 :R 
Ss 5l2764 03706% 37057 s 
S Sisveg 64017 41017 33 
S 512770 S70iis 70114 

Sie7r7e 010204 10204 :7 
Oie774 O7E204 76294 
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PR7 = 000340 445% 869 83s 
eS = 177776 4188 419 
+ 4192 78S+# 8692 373* 
PURMSS Sigee2e 2313 e7 ices 
PYPYEC= 000024 5108 705# 70&* 2282+ 
ROCHR = 10440 1984 22748 
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D2NCB.F11 CROSS REFERENCE TABLE -- USER SYMBOLS 
ROLIN = 104407 2207 =. 22758 
ROOCT = 104410 Srl «89722768 
RESVEC= 009010 cose 
RLIL 007174 17918 1793) 
RNJUST 907206 1775* 1763e = 17958 
ROUTA O02104 — 80L = 8358 
ROUTB 9 O02116 B02 «8378 
ROUTC 002130 803 8398 
ROUTD 092140 soy Sis 
ROUTE 902144 BOS = ues 

TF 002154 e06 8448 115! 
ROLTS  O02250 807 8608 
ROUTI © O02e60 810 S628 
ROUTK 02302 811 8678 
ROUTL O02312 812 69s 
ROUTN © O02e342 813 8758 
ROUIN O9540e 814 8938 
ROUTR ~ 002420 818 886s 
ROUTS 436 819 8898 
RCUTT 002454 | 820 = aS 
ROUTU 08470 ~ 821 99s 
ROUTY OGeSe6 Seo S018 
ROUTW  O02540 823 9068 
ROUTZ 292576 Bob S148 

OOSESE 1655% -1667% 1669% 16818 
ROWCNT 901336 684% 1C10# 1013*  101* 

o DOGEEY 1655 1669 = 16808 
RTABLE 92000 795 797—~Ss OL | . 
RO =%090000 yee 731e = 733's73HROC78GR 789s 79H 7927795797 gH 

| g7ee 8794 «909% «= 0s «= etek 933 ae 3k 40 US 
O5ie 60x 3% 65x 9724 973 975% 967" 989 993% “1000% 1093 
1071 1095* 109% 1099% i100 167% 11708 1i71 1i75e 177 11739 1182s 
1196* 1189 1197% 1200 1201 1203" 12!0* 12lox {219% 1222% 1223 1225s 

‘ leads lo73e le7Se te7ee le77e 1309% 1311* [3lox [313% [329% 1331 13308 
1339* 1339 1340 1346 1947 1349% 1349 1365* 1367 136@e 1306% 1398 
yoze 103% «14041453 4gbe uege 1495" «1559e «= 1ESee §=«1b65* «= 1673 
1676 ««1733Ss«A745e««747e «772k «178s §=1800 «=ss1edle 1803 «1910 )=s«1gi3e «1814s 
1816* 819% 1822e 182bx 1827* 182Ge 182% 1830% 2060 Obie 2062 2065 
seuss 2209 dele aede#  2235* 2050) eeSIx eee eee ceSH# 22SSx EeSbe 

Ri = =000001 We7e | 732e «733 735Ssguge «= s7 30) gues * le G7 
977% gee 9890991 2 994 1025s 1032 1034 1937 1039% 

1055*# 1088 1133* 1134 1168 1189" 1185» 1158* 1205* i205 1208" elds 
1227% | 1230% 1236% 1274* 1o7Be 1279% 1o8de 310% 1314" 13i5* [3ige 
1331# 1 1339* 1341 13b6# 1367* 1369 13878 1368* 1390 1557 1467s 

Re 27000002 st 4288 10i1# 1017 1019% 1032 1037% l10S2e# 1li3ls 

R3 =%0C0003 4298 100:h* 10209% 1040® Iligew- 1134 1138 1291 1294 1297 1492% ° 1493 
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DINCB. P12 CROSS REFERENCE TABLE -- USER SYMBOLS 

RY =".00C904 4308 1023% 1030% 1031% 1036 044% 1047% 1048 1049%  1957% 
076% O77* 1078% 1079% 1985 1580* 1581 17eb% 1775 1777 
146% 147# = e2148% 2149 elSO* 2164 el66* el74e 2177% 2288 

RS =°.000005 4318 1048* 1556 1560 1576* 1578 1580 1724 8=1725% 1727 
1742 L744" = =—1747 1771e = =61774*% = 1778 :779% + 1788% 18e0*  1921# 

a . eH “1s st “jet 1 2176% 2285 2304% 

R >Dooeee 4338 64 
SCLOEL 093320 1920 = 10258 ; 

Cia O0Sile 724 876 7 i3298 
SELC 005 7 901 13658 
Spelt A Ste 13868 
SHETC S66S2 1654%  1663% 16798 
SHF TK 1654 16788 
SKZE agg 17408 = 61741 
SP =00000 u34e -701# = 70S = 717* = 72174 783872 1356 

1633 1834% 1640% 1719 i720® 8 l72e7% 1729 81745 1746*% 1800# 
9s4e 1885* 1886 1993 1396% 1897%  1901% 1906 1909% 

1918# 192 1Se7 1929% 1930 1932% 1933% i934% 1935%  iS36s 
i3S6* 1957 1961% 1962% 963 1966 1968 -1970%  1979% $80* 
i999 2003*  202c 2023 2e0e4# 2025 20c6* 2060% 2061 2062 
2068 ( 2072 2078 2080* 2082 2090% 2094 2098 2099 

. 2137 2138 e143% e2144e e2l45# 2151 176 2177 2178 2179% 
ec04* 2205 ec206# 2208 e2le# 2214 2216 eec4e 2225 e227 
2232 ees. e2c50% 225] 2294 e228S* 2296# e2287% 2288%  2289% 
2303 2304 2305 2306 2307 2308 2309 2314% 

STACK = 091100 409% 701 
STarT 001356 535 Eo48 . 
START! OO1616 739 7438 86! 2315 
STKLMT= 177774 420% 
SwWR 001140 S6e8 699 vile 713 719% 1880 1917% 2290 2303% 
SWREG . 000175 S328 719 1880 1893 
Sw0 = 900001 4738 
SWIO = 060001 4638 473 
Cwol = 00 4628 472 
SWOe = 0000 4618 471 
Sw93 = 900910. 4608 = 470 
SuwO4 = 000020 4598 469 

| $W0S = C00040 458% 468 
SWOS = 900100 4578 467 

.| SWO? = 0092 4558 465 
SWOB = 0004 455% 465 on 
SWO9 = 001000 4548 464 
Swi = 000002 472% 
SW1O = 002000 4538 
SW11 = 004000 4528 
SWi2 = 910000 451% 
SWi3 = Oe0000 4508 
SWi4 = O400 449% : B 
SWiS = 1000 4488 
SWe = 000004 471% 
SW3 = 000010 4708 
SW4 = 000020 469% . ~ 
SWS == 000040 468% 
SWE = 000100 467% 
SW? Ss = 000200 466% 
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sug = 900409 4658 
= 001000 4648 

PAeLE 012658 1616 25938 - 7 
TELEX rd eee 749% 935% 837% 987 ge8 «(1008 «=—s1123)sa14S)~—s1490 

TB sae 1596% 1808 1609 16!0% I611% 1612 16208 
TEMPO }86O0124%6 - 656# 1130% 1136% 259% 260% 1268 12718 1272 1272 1274 291% 1298%  1290% 

. 1308 1309 1310 1390 1434* 1436% 477% 1478 1801 1815« 
TEMP: 091250 6578 1294* 1299 1435* 143a% 
TEMP2 O01eSe 6588 1297% - 1301 
TERM = 000000 25578 2559 

001314 6758 750 999% 9 1017 —s«1121 
THO 8 8©=_-« O11 32 6748 749% 872% 1000 1019 1117 

4 TIME 01344 6878 848 
TIXBNO 006576 1861 16638 
TIXDIS 006532 1617 16548 
TIXDON OOB646 1672 16758 
TIXL  O06566 18508 1674 
TIXWOK 006606 1654 16668 
TOY  OO414E B64 868 11628 
TKVEC_= O00060 Sige 46 751% 2 7Scx 
TOTSIZ O01322 6788 986 1130 

VEC = 000054 S148 
TRAPVE= 4 Sioe 703% 704% 
TRTVEC= 00003 cO7# 
TTYOUT 991310 573% 830% 1256e 1544x 1546 1549 
TYPCR  OO6154 932 (1s44ei*” 
TYPE = 194400 723 729 729 741 754 365 970 981 996 304 $12 1991 isg2 

18995 1908 1919 1998 .199: 1997 2002 enn 2011 2012 2ni4 2017 292: 
207 2170 2236 46 «238i PEER «C22 

TYPO 006174 @31 1257 1845 S478 1548 
TyPoc = 10440! 1894 22678 
TYPON = 104403 22698 
TYPOS = 104402 22688 
VERT 001276 668% 981% 1065% 
YTADR 001172 6138 1365 
YTCSR 001234 S45g 112% 1281" 13178 1341 1365 1372* 433% 1464 
VTEXCP OO6340 1592 s«1595% 
VTEXCT 006374 1598 =—s-_-« $6058 
VTMADR 001170 6098 1335 
VTNOSP 008434 1604 =: 16138 
YTPL 06255 15788 1582 
YTVADR OO1IBE 605% 1329 : 
VTVCHP 001216 6328  1478% . 
VTYCRG 901214 63ie 735 1330 1344 1445* 1475 — 1479e 1526 1529% 
YTVESR OOle22 baz 878 969 954* 1191% 1333 i345 l44l*e 1492 1444e [452% 14S4e = 1455. 

YTYINT 001232 6418. 1347% 
VTVMAP 001224 6288 1453% 
YTYPOS 001220 6338 110% | 

| ¥TyPK OOlec6 6398 147% | 
¥T¥YPX1 001230 5408 ? 
YTvSAY ODleb2 $bee 954 = 1191 , 
YTWDON O06456 1579s: 1619 
'WTWL  O06264 iS8is i586 1590 1594 1618 
YTWRIT OOeD4€ 1115 1118 ~=—s:1123 1143. «114? ~=—s«AS76e~=—s 1895 

Reiniennengennentatineanasa



MRINDEC=11-DZNCB-C GAMMA 11 EXERCISER MACY11 27(732) 21-SEP-76 15:32 PAGE 65 
DZNCB.P11 -- CROSS REFERENCE TABLE -- USER SYMBOLS 

VTxDAC 001236 6468  1468% 
vTyDAac 001240 6478 1469% 
WOOO: #O125 2558 25708 
WD. tea 2560 25748 
WOGG3 912604 2sb2 25788 
WOoC4Y Ol2617 est4 25808 

912636 2566 258348 
WOSO& #012645 2568 esess ¢ 

091300 6698 982ex 1054 1059 1063 
xvavE —O07eie 1e61 = 1300S :1800 4 
x 7 1 1808 181! 18338 1867 
, = 097436 1804 1824 1866% 
XYBUFP 007436 189e 1807% 18678 
YREF 001302 6708 983% 1055 1064* 

SUP 005730 17178 1718% 1737 1739% 
TOB O01134 55S9a = 18es 2037 

OO1il2e css 
SBDDAT 001126 Sooe " 
SCHARC 010556 2075* e2085* 2092 elolx “ 210% 
S$CKSWR 007440 . 18808 2273 
SCMTAG 001100 : Sues 697 
S$CM3 = 000006 5728 
SCNTLG 010312 1891 20328 | 
SCNTLU 010305 1908 2006 20318 fs 
CRLF p16 S738 1919 2011. 2031 2074 2i02s« 2241 

SERFLG 901103 Suse : . : 
SER 001115 SSis 
SE OO1116 SSes 
SERRTB 001164 5908 
SERTTL OO0l11le2 S4ss 
SFILLC O011S6 - 6708 #2078 2109 
SFILLS 001155 S69# - 2109 ‘ 
$GDADR 001120 oS38 
$GDDAT 001124 SsSe 
$GTSWR 007510 18928 2271 
$HO = 000002 404 & 
SHIOCT O11i46 e2e9% 22408 
SICNT OO1104 Syb4 
SILLUP 011360 2282 2298 23178 
SINTAG 001135 S60e 1920 2037 
SITEMB O01114 Sso# 
SLF 001i&2 S748 2021 2031 2109 2241 
$LPADR 001106 S478 
SLPERR 001110 S488 
SMAIL = xeeexx U - 723 2062 

W Ql 1895 203548 
SMSWR 010317 1892 20338 
art 001154 - S688 2080 el 

CNT 011004 el4¥ee e2171% 21848 
OMODE 011005 2137% e2l4l*# 2146 2149% e2160% 21868 

SPASS 001100 S438 
SPWRAD 011354 2315¢ 
SPWRON piel 70S ee82% 2310 
SPURMG 011350 23138 , | 
SPWRUP Oll2ebsé 2232 22988 
S$QUES 001160 S728 1938 2014 2031 2109 2238 2241 
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$ROCHR 007722 19518 2274 
SRODEC= #eeeee LU 2277 
SROLIN 0190042 19798 275 

T 22028 PS 
2 19728 

SROA = XeKKKE U . 28277 
SSAVRE= H¥exRE LU 2277 
SSAVRE 011364 2e9l# 2299 2300* 2301% 
S36 TUP= 4 6948 702 703 705 

s] ¢ 6948 
S$SWR = 1 404 40S S72 2316 
$TKB 001146 S6S# 1534 1873 :-<#884 
$TKS 001144 - So4e 753% 1873 £-488e2 
STN = 1 4O4s 4 
re 001152 S678 1549% 2098% 109 

STPFLG 001157 5718 2109 
TPS 001150 S664 1547 e096 2109 
TRAP 011150 703 eeS0# 

STRP = 000011 e2eS8# 22678 2268% 226948 
T 01117e 2eSS 2e6bS# 

STSTNM 001102 Saye 
STTYIN 010276 1981 1982 1994 2012 
TYPBN= #42222 UJ 2270 

STYPDS= x¥xxx% UJ 2270 
TYPE 19342 e0St&se 2258 226S 
TYPEC Oi0S1e 1924 2077 2084 2091 
YPEX 010560 2102 2104 21078 

$TYPOC 010606 1408 2267 
STYPON 0196228 139° 21428 2269 . 
STYPOS O105 1358 26 
SOFILL 01100 136% 140% 2150 21858 
t = 013627 Sebs 5308 S418 $75 

2241 2234 2318 
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