


e ( vTL-2 |
| e i B VERY TINY LANGUAGE
~ 7 FOR THE ALTAIR 680 -

~INTRODUCTION:

YIL-2 IS THE SECOND VERY TINY LANGUAGE DEVELQPED FOR THE ALTAIR
688 COMPUTER SYSTEM. YTL-2 REPRESENTS AN ENORMOUS INPROYEMENT OVER THE
ERRLIER VTL~1 LANGUAGE, AND INCORPORATES SOME THIRTY RDDITIONAL FERTURES
IN SPITE OF THESE ENHANCEMENTS. [T:STILL REQUIRES ONLY 763 BYTES OF

RERD-ONL V-MENORY. AND STILL FITS INTO.THE THREE ENPTY. PRON SOC
ALREADY ON THE 688 CPU v WKETS .

THE smrenems THAT ﬂﬂY BE ENTERED RS INPUT TO THE VTL-2 INTER-

PRETER RRE OF TNO TYPES.

1. DIRECT STRTEMENTS, WHICH HAVE NO LINE NUNBER, AND ARE sxec-
UTED INMEDIATLY AFTER THEY ARE ENTERED.

2. PROGRAN SWTEMENTEL WHICH ARE USED TO BUILD R PROGRAM, AND
" ARE NOT EXECUTED UNTIL THE PROGRAN 1S RUN.  PROGRAM STRTE-
_ ?EingRggg;nmE LINE NUMBERS IDENTIFI?ING’ THEIR LOCQTION IN

(/ YTL-2 IS SIMPLE ENDUGH FOR THE EEGINNER TO USE EASILY, BND YET

POWERFUL ENOUGH TO SERVE THE NEEDS OF THE MOST ADYANCED USERS. THE

SUBSCRIPTED MEMORY REFERENCE CONMANDS. AND.FULL INPUT-OUTPUT FORMAT
CONTROL, MAKE YTL-2 A VERSATILE LANGURGE sut TXBLE FGR SDLVING A WIDE
RANGE OF COMPUTER PROBLENS.

PRELIMINARY CD?EEPTS

LINE NUNBERS HUST PRECEDE EACH PROGRHH STRTEHEHT; HND MUST BE
SEPARATED FROM THAT STRTEMENT BY A SINGLE BLANK SPRCE. THESE NUMBERS

. MUST BE IN THE RANGE OF 1-65535. LINE NUMBER ZERO IS NOT PERMITTED.
?ggs’ tgg ENDS WITH R CRRRIRGE RETURN. AND NUST BE LESS THAN 73 CHARAC-

[T IS RECOMMENDED THHY LINES BE NUMBERED IN STEPS OF TEN (18,26,
20,... ETC ) SO THAT NEW STRATEMENTS MAY BE INSERTED IF NECESSARY.

VARIABLES MAY BE REPRESENTED BY ANY SINGLE RLPHABETIC OR SPECIAL
CHARACTER (EG. PUNCTUATION MARK. !“#3X&()=-+*:;2/3. C(, [1). MUST OF
THESE ARE AYAILABLE FOR THE USER T0 DEFINE RS- HE' WISHES. A FEW OF THE.
VARIABLE NAMES HOWEVER, HAVE BEEN SET ASIDE FOR SPECIAL PURPOSES. THESE

SO-CALLED “SYSTEM VARIABLES® WILL BE DISCUSSED 1IN DETRIL BELOW.

THE VALUE ASSIGNED 10 A VARIABLE MAY BE EI THER A NUMERIC VALUE
IN THE RANGE @-65535. OR R SINGLE ASCII CHARACTER CINCLUDING CONTROL-

v ‘J CHARACTERS).  NUMERIC AND STRING VALUES MRY BE FREELY INTERCHANGED,

IN WHICH CASE, THE CHRRACTERS RRE EQUIVALENT TO THE DECIMAL YALUE UF

THEIR RSCII CODE REPRESENTATION. THUS, 1T BECOMES POSSIBLE TO ADD 1 TO '

THE LETTER “R*., GIVING AS A-RESULT, THE LETTER “8".
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THE ARITHMETIC OPERATIONS PERMITTED FOR USE IN EXPRESSIONS RRE:

CADDITION) -

" CSUBTRACTION)
(MULTIPLICATION)
COIVISION) = .
(TEST FOR ERUALITY)
CTEST FUR GREATER THAN OR EQUAL TO)
KTEST FOR LESS THAN) .

THE TEST OPERATIONS, EQUAL TO. GREHTER THRN OR EDUHL 10, ﬂND
LESS THAN,. ALL RETURN R VALUE OF ZERO IF THE TEST FAILS:; ﬁND A VALUE OF
ONE IF THE TEST IS SUCCESSFUL.

d\lll\'ll'l-

. EXPRESSIONS IN YTL-2 MAY CONTAIN ﬂNV M.MBER oF VﬂRIﬁBLES OR
NUNERIC VALUES (LITERALS) CONNECTED BY ANY OF THE RBUYE ‘OPERATION
SYMBOLS. FPARENTHESES MAY BE USED TO RLTER THE URDER OF EXECUTION OF
THE OPERATIONS. - - IF ‘NO PRRENTHESES fiRE INCLUDED: IHE CPERHTIONS PROCEED
IN STRICTLY RIGHT TO LEFT ORDER. '

THE VALUE RESULTING FROM - THE. EXPRESSION MUST BE RSSIGNED TO SOME

YARIABLE NAME. THIS IS DONE WITH THE EQUAL SIGN. NOTE THAT THE SYMBOL

HAS THO MEANINGS DEFENDING-ON WHERE 1T OCCURS IN THE EXFRESSION. THE

EXPRESSION “A=B=C* MEANS TEST 8 AND C FOR EQUALITY.  IF THEY ARE ERUHL:‘ :

PUT A ONE IN R; IF THEY RRE UNEQUAL. FUT A ZERO IN A.
SOME EXAMPLES OF VALID ARITHMETIC EXPRESSIONS . NOULD BE:

Y=Ar(X*X)+B*X+C NITH LEFT TO RIGHT EXECUTION THIS IS
_— : CEQUIVELANT TO:  Y=(R¥X*X+B)*X+C :
VS(’H"X*X)**CB*KH'C‘ WHICH 1S5 EDUI?HLENT TO: . - AXT2+BX+C

NOTICE HON THE RBSENCE OF PARENTHESES HR‘OWD THE QUUANTI v B¥X

"IN THE FIRST EXPRESSION ‘HAS COMPLETELY ALTERED ITS MEANING. KEEP THE

LEFT TO RIGHT ORDER IN MIND, AND WHEN IN DOUBT, USE PARENTHESES 10
CONTROL THE ORDER OF EYALUATION. v
SYSTEN VHRIRBLES

IN ORDER TO CONSERVE SPRCE: AND TO PROVIDE' A MORE CWSISTENT SYNTAX,
VTL-2 USES “SYSTEM VARIABLES" TO ACCONPLISH FUNCTIONS YSUALY DONE WITH

. SPECIRL KEY ‘WORDS IN OTHER LANGUAGES. . THIS CONVEMTION 1s PROBRBLP THE

SINGLE MOST IMPORTANT REASON FOR ITS TINY SIZE, j

THESE SPECIAL VARIABLES HRE USED FOR SUCH FUNCTIONS RS THE
BASIC “PRINT, GOTO, GOSUB, RETURN, IF, AND RANDOM’ FUNETIONS. o

THE SYSTEM VYARIABLE "NUMBER" OR “POUND SIGN® (#) REPRESENTS THE
LINE NUMBER OF THE LINE BEING EXECUTED. UNTIL THE STATEMENT HRS BEEN
gggl;lé_ggsg; IT WILL CONTRIN THE CURRENT LINE NUMBER. SQ THAT THE

' 188 T

I5 EQUIVELENT TO SIMPLY WRITING *189 A=188". AFTER COMPLETION OF R .
LINE, THIS YARIRBLE WILL CONTRIN THE NUMBER OF THE NEXT LINE TO BE -
EXECUTED. IF NOTHING IS DONE TO THE YARIABLE. THIS WILL BE THE NEXT
LINE IN THE PROGRAM TEXT. IF A STATEMENT CHANGES #. HOWEYER, THE NEXT
LINE EXECUTED WILL BE THE LINE WITH THE NUMBER THAT MATCHES THE YALUE :
OF #.  THUS THE YARIRBLE # MAY BE USED TO TRANSFER CONTROL T0 R DIFF- :
ERENT PART OF THE PROGRAN.
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QJ e _THIS IS THE VTL-2 EQUIVELANT OF THE BASIC "GOTO" STATEMENT. FOR
T #=300  MEANS  *GOTO 300 | L
IF THE # VARIABLE SHOULD EVER BE SET TO ZERO EY SOME STATEMENT, .
THIS VALUE WILL BE IONORED. AND THE PRUGRAM WILL PROCEED A5 IF NO CHANGE

HAD TRKEN PLACE. = THIS FACT ALLONS US TO WRITE "1F" STATEMENTS IN ¥TL-2.
CONSIDER THE FOLLOWING EXAMPLE: LT . e

10 X=1 ‘ SET X EQUAL TO 1
20 #=(X=25) IF X=23 GOT0 58
- 38 X=X+1 ADD 1 TO X :
48 #=20 GOT0 28

58 ..... . CONTINUE

NOTICE THAT THE QUANTITY (X=25) WILL HAYE THE YALUE ONE, IF IT
IS TRUE THAT X 1S EQUAL TO 25, AND THE VALUE ZERG 1F IT IS FALSE..: WHEN
THIS LOGICAL VALUE IS MULTIPLIED TIMES 5@, THE RESULT WILL BE EITHER - . - -
ZERG, OR 58, IF 1T 1S So THE STATEMENT CARUSES A “GOTO 58" TO OCCUR. . 2
IF THE VALUE 1S ZERO, A “GOTO @" WHICH IS A DUMMY OPERATION, CRUSES THE
NEXT STRTEMENT DOWN (NUNMBER 30) TQ BE EXECUTED. L e :

TRKING RDVANTAGE OF LEFT-TO-RIGHT EVALURTION, THO. BYTES OF
MEMORY COULD BE SAVED BY WRITING: S : 5

1(} 20 #=x=25+50 , RO -

. _ERCH AND EVERY TIME THE VALUE OF # IS CHANGED BY A PROGRAM
STATENENT, THE OLD-VALUE+1 15 SRVED IN THE SYSTEM VARIABLE "EXCLAMATION
POINT® ¢!). IN OTHER WORDS AFTER EXECUTING A GOTO, THE LINE NUNBER .
OF THE LINE THAT FOLLOMS THE GOTO IS SAVED SO THAT A SUBROUTINE WILL

_ KNOW WHICH PROGRAM STATEMENT CALLED IT, AND WILL KNOW WHERE TO RETURN .|
NHEN FINISHED, THUS THE # YARIABLE 1S USED FOR BOTH GOTO AND GOSUB

18 X=1
. 28 #=100
38 X=2 -
.. 40 #=180
. 58 X=3 .
6@ #=i00

100 X=x*x | | S s
110 #=! (GOTD BACK WHERE YOU CRME FROM)

"IN THIS EXAMPLE, CONTROL PROCEEDS FROM LINE 28 TO LINE 100. _
AFTER THAT, LINE 118 CRUSES CONTROL TO RETURN TO LINE 30. WHEN LINE 48
15 EXECUTED, THE SUBROUTINE AT 109 WILL RETURN TO LINE 3O.

‘ . THE ACTUAL VALUE STORED IN THE ! YARIABLE IS (OLD LINE NUMBER+1)
0 "BUT, ¥TL-2, IF IT DOES NOT FIND THE EXACT LINE NUMBER 1T IS SERRCHING

< : S e T DU e | S

-

FOR, WILL TAKE THE NEXT HIGHER LINE NUMBER. THEREFORE. IF R PRUGRAM

STATEMENT SAYS “#=52* AND THERE ARE LINES NUMBERED 58 AND 68 WITH

NOTHING IN BETWEEN, CONTROL PASSES TO THE NEXT HIGHER LINE NUMBER, 68.
ol o . -1
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THE SYSTEM VARIABLE "QUESTION MARK" (?) REPRESENTS THE USER’S
TERMINAL. -IT CAN BE EITHER AN_INFPUT, OR HN OUTPUT: DEPENDING ON WHICH
SIDE OF THE EQURL SIGN 1T RPPEARS.

THE "TRTENENT "9‘R“ IS INTERPRETED AS "PRINT R"®. AND THE STRTE-
NETNT *"X=?*I5 INTERPRETED AS "INPUT X®. NOTE THAT THE “?" MAY BE
INCLUDED ANYWHERE IN THE EXFRESSION. FOR EXAMPLE THE FROGRAM:

10 ?="ENTER THREE VALUES® ~  * . . . . . "
20 A=CP+7+7)/3 i O T : , o
38 7="THE RVERAGE 15* el SR g
48 7=

WILL REQUEST THREE INPUTS HHILE EXECUTING LINE 2.

WHEN TYPING IN 8 REPLY TO A REEUEST FOR IWUT: THE USER MAY -
ENTER RNY ONE OF THREE DIFFEREHT TVPES OF DRTA: ~

‘1. A DECIMAL NUMBER L
2 A VARIABLE NAME TR R
3 ANY VALID VIL-2 EXPRESSION &

THUS, FOR EXHMPLE; THE USER MAY REFLY WITH SUCH THINGS RS "1084°
OR "R+B*(9/X)>*. IN ERCH CASE THE EXPRESSION 1S COMPLETELY EYALUATED ‘
i  BEFORE THE RESULT 1S5 FASSED TO THE INPUT STATEMENT. =~ THE ONLY EXCEPTION
IS THAT YOU ARE NOT ALLOWED TO RESPOND WMITH RNOTHER QUESTION MARK RS
(/ THIS WILL MESS UP THE LINE POINTER IN THE 1N7ERPRE?£R: CRUSING IT TO
RETURN AN IMPROPER YALUE. ‘ o

: IF A CHRRIHOE-RETURN; HITH NO VﬁLUE.- IS TYPED IN RESPONSE TO
R REQUEST FOR INPUT, THE INTERPRETER WILL RETURN SONE UM)EFINED VHLUE.
-THEREFORE, THIS 15 NOT RECOMMENDED..

: WHEN THE QUESTION MARK 1S ON THE LEFT "SIDE OF THE FIRST €QUAL
SIGN IT REPRESENTS A FRINT STATEMENT. - WHEN THIS QCCURS, EITHER OF TWO
DIFFERENT THINGS MAY BE ON THE RIGHT SIDE OF THE EQUAL SIGN: .

1. ANY VALID VTL—-Z EXPRESSION CAS DEF INED RBOVEJ :
2. R STRING OF CHARRCTERS ENCLOSED IN GUOTE MRKS ¢ "'}

- WHEN THE EXPRESSION IS A NUMERIC ONE, THE VALUE 15 COMPUTED, RND
PRINTED AS R LEFT ADJUSTED. UNSIGNED, DECIMAL INTEGER, WITH NO LERDING
ORCTRﬂILINGUBLﬂNKS R CﬂRRIFIGE RETURN NEVER FULLOKS THE PRINTING OF A
DECIMAL VALUE.

WHEN THE EXPRESSION IS A QUOTED, CHARACTER STRING, THE ACTUAL __
STRING OF CHARRCTERS 1S PRINTED WITH NO LEADING OR TRAILING BLANKS. = R
CARRIAGE-RETURN LINE-FEED SEQUENCE WILL FOLLOW THE PRINTING OF R STRING
UNLESS A SEMICOLON FOLLONS THE CLOSING QUOTE.

» : THE OMMISION OF LERDING AND TRAILING BLANKS RLLOWS COHPLETE
‘_/ CONTROL OF FORMATTING FRINTED OUTPUT FOR EXAMPLE THE PROGRAM: .

18 7=58/2

28 ?=",*;

30 ?=265+3
46 ?=".";

50.7=46
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WILL PRINT THE LINE: "23, 268, 16' HITH NU SPACES BETHEEN THE FIECES.
THIS FERTURE IS MOST OFTEN USED IN FLURTING POINT, AND MULTIPLE PREC-
ISION SUBROUTINES. (SEE "FACTORIALS®" IN THE SAMPLE PROGRAM SECTION. )

"IF, AT ANY TIME, IT 1S DESIREPp TO.HAVE R CARRTAGE-RETURN L INE-
FEED PRINTED. THE STATENENT ?="* WILL ACOMPLISH THIS.

B - THE S'r‘STEM VARIABLE "PER-CENT® (%) CONTAINS THE YALUE OF THE
' REMRINDER OF THE LRST DIVIIDE QPERATION. THIS VALUE WILL REMAIN THE
“ SAME UNTIL THE NEXT DIVIDE OPERHTION , ' ~ .

THE SYSTEN VARIABLE "APOSTROPHE® () REPRESENTS A RANDON NUMBER.

THIS NUMBER WILL HAYE AN UNPREDICTRBLE VALUE IN THE RANGE G-65535.

IF CALLED TWICE ON THE SAME LINE, THE SAME YALUE HILL BE RETURNED BOTH
TIMES. THE VALUE OF THE YARIABLE 1S SCRAMBLED EREH TINE ANY STRTEMENT
IS EXECUTED.  THEREFORE, FUR BEST RESULTS, IT I5 HIGHLY RECOMMENDED THAT
‘AT LERST ONE OTHER COMPUTATION EE PERFORMED BEFORE THE VYALUE 1S AGRIN

- . CALLED FOR, THIS MAY EVEN BE A SIMPLE DUMNY STRTEMENT SUCH RS “Z=2+7°.

: ;Eog ?g EXRAMPLE OF THIS SEE "DON"T LOSE YOUR HT" IN THE SHHPLE. PRDGRHHS

TION.

IN HDDI TION TO DECIMAL NUMERIC INPUT AND OUTPUT., THE bVﬁTEH
YARIABLE "DOLLAR SIGN® ($> 1S USED TO INPUT AND OUTPUT SINGLE CHARACTERS
RS WITH THE QUESTION MARK VARIABLE, ®“A=$" MEANS *INPUT A SINGLE ASCII
CHARACTER AND PLRCE ITS NUMERIC YALUE -IN R®. ~SIMILARLY., "$=X" MEANS
*PRINT THE SINGLE ASCII CHARACTER NHUS'E VHLUE 1S STORED IN X*. FOR
EXANPLE THE FROGRAM: : o

408 #= ﬂ(”91*2@
5@ 7="* o

. NILL PRINT OUT, RS ONE CONTINUOUS STRING, HLL H?E LETTERS OF THE ALPH-

ABET:  ABCDEFGHIJKLMNOPRRSTUVMXYZ,  IF YOU WISH TO FIND OUT WHAT DECIMAL

- YALUES CORRESPUND TQ WHICH CHARACTERS, THESE CAN BE FOUND IN THE 680
REFERENCE MNANUAL, OR SINPLY COMPUTED BY TYPING THE DIRECT STHRTEMENT:
»?=¢* AND THEN ENTERING THE CHARACTER HHOSE DECINAL YRLUE 1S TO BE FOUND -

THE SYSTEM VARIRBLE "ASTERISK" (%) REPRESENTS THE MEMORY SIZE
~OF YOUR COMPUTER. FOR R 1K SYSTEM THIS WOULD BE 1624, FOR A 17K SYSTEM
IT WOULD BE 17%1024, KHEN THE MACHINE-IS FIRST TURNED ON. AND VTL-2 IS
CALLED FOR THE FIRST TINME, THE USER MUST TYFE IN THE VALUE OF THE * .
"YARIABLE AS A DIRECT STRTEMENT "r=1024* FOR EXMRPLE.

IF A PERSON WISHES TO ALLOT SPACE FOR USER DEF INED MACHINE LANG- 4

URGE SUBROUTINES, THEN THE VARIABLE * 15 SET EQUAL TO THE BOTTOM OF THE
- FIRST BYTE REQUIRED BY THE USER DEFINED RDUTINE

: THE SYSTEM VARIABLE "AMPERSAND" (&) REPRESENTS THE NEXT AVRIL-
ABLE BYTE UF MEMORY IN THE PROGRAM BUFFER. WHEN FIRST CALLING YTL-2, UR
WHEN IT IS DESIRED TO ERASE THE PRESENT PRUGRAM, THIS MUST BE INIT- _
IALIZED TO THE VALUE 264. . "%=264" AS A DIRECT STRTEMENT. x
74
i
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RT ANY GIVEN TIME, THE USER MAY FIND OUT HOW MUCH OF HIS MEMORY.
STILL REMAINS UNUSED BY TYPING "?=*-&"  THIS WILL CAUSE THE SYSTEM TO
RESPOND WITH THE NUNBER OF BYTES REMRINING. R MINIMUM OF AT LEAST 3
8YTES ARE MEEDED FOR ANY LINE OF YTL-2.  THE LINE NUNBERS RRE SHYED

IN BINRRY, AND REQUIRE THO BYTES REGARDLESS OF THEIR DECIMAL YALUES.
THE LINES "1 X=Y" AND "65860 X=y" BOTH TAKE UP AN IDENTIUAL 7 BYTES OF
MEMORY, RND ARE EXRMPLES OF THE NORMAL MINIMUM VALID VYTL-2 LINE.

ANY MEMORY REMAINING PAST THE END OF R PROGRAM MAY BE USED AS

- ARRAY STORAGE.  THI5 ARRAY STORAGE MAY BE USED FOR SAVING NUMERIC OR
" STRING VRLUES, THE ARRAY DOES NOT HAVE A NAME. SINCE THERE IS ONLY ONE,

8UT, IT CAN BE DIVIDED UP INTQ SEVERAL PIECES AND USED FOR DIFFERENT
GROUPS OF DRIRA. . (SEE "CIPHER"™ IN THE SANPLE FROGRAMS SECTION. )

" R SUBSCRIPY EXPRESSION 15 IDENTIFIED BY A COLON AND A RIGHT PRARENTHESES.

THE COLON MARKS THE BEGINNING OF THE EXPRESS1ON AND THE RIGHT PAREN-
THESES MARKS THE END.. .~ THUS.. FUR EXAMPLE, *:1)=8" PLACES A ZERD IN THE
FIRST TWO BYTE MWORD FAST THE END OF THE PROGRAM, AND ":3+7)=R" PLACES
THE VALUE OF AR IN THE 3TH THO-BYTE HORD PAST THE END GF THE PROGRAM.

SUBSCRIPTS SHOULD NOT BE ﬂLLOHED T0 BE LESS THHN ONE (1) RS THIS
g{,l'._L POINT THE SUBSCRIPT INTO THE PROGRAM AND COUE.D CAUSE 1T TO BE WIPED

SUSSCRIPT EXPRESSIONS MAY BE fNY VALID VTL-2 NUMERIC EXPRESSIONS

- THIS EXMRPLE SHOULD CLARIFY THE USE OF SUBSCRIPT EXFRESSIBHS

10 I1~1 SET FOINTER '
28 :1)=% INPUT R CHARACTER TO NEXT ARRAY WORD
20 #=:1)=13%*68 GOTD 60 1F ITS A CRRRIAGE RETURN CHARACTER
4@ I=I1+1 POINT TO NEXT ARRFY HORD .
50 #=20 GO GET ANOTHER CHRRACTER
. 6@ ?=" PRINT CARRIAGE RETURN-LINE FEED
79 I=1 . RESET FOINTER.
8a $=:1) PRINT ITH CHARACTER
90 #=:1)=13%*128 IF CARRIAGE RETURN THEN 6070 12e
- 188 I=I+1 POINT 10 NEXT CHARACTER - .
116 #=80 GO GET NEXT CHRRACTER
128 ?="* PRINT CARRIAGE RETURN-LINE FEED

THE ABOVE EXAMPLE WILL READ IN ANY STRING OF CHARACTERS TYPED BY .

- THE USER, SUCH RS R SENTANCE, OR PARAGRAPH, UNTIL A CARRIAGE RETURN
IS TYPED. IT WILL THEN ECHO BACK THE CONPLETE STRING AS IT WRS TYPED.

¢

' FOR FURTHER EXAMPLES, STUDY THE GAME PROGRAMS WHICH USE CHFIRRC—
TER INPUT AND THOSE THAT HAVE ARRAYS REPRESENTING THE PLAYING BOHR’D
THESE RILL BE FOUND IN THE SRMPLE PROGRAMS SECTION.

SINCE SUBSCRIPTS REFER TU THO 8YTE WORDS, AND SINCE VHLUES AS
LARGE AS 65535 ARE ALLOWED RS SUBSCRIPTS, IT 1S POSSIBLE THAT LARGE
VALUES IN THE SUBSCRIPT EXPRESSION MAY. "NRHP AROUND® THE END UF MEMORY
AND REACH LOCRTIONS WITHIN THE PROGRAM TEXT. . THEREFORE. THERE 1S R
DANGER THAT YIL-2 PROGRANS USING COMPUTED SUSSCRIPTS MAY “CLOBBER®™ THEM-
SELVES. ON THE OTHER HAND, THIS ALSQ MERNS THAT A VTL-2 PROGRAM MHV
MODIFY ITSELF, HLTHOUGH THIS PRACTICE 15 NOT RECOHNENDED

i
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IHE SYSTEM VARIABLE "GRERTER.THRN® () 1S USED TO PASS A YALUE
. TO A MACHINE LANGUAGE SUBROUTINE. ~WHEN ENCOUNTERED ON THE LEFT SIDE
.OF THE EQUAL SIGN, THE EXFRESSION 1S EVRLUATED, THE YALUE PLACED AS A

.16 BIT INTEGER IN THE A AND B REGISTERS. AND A SUFTWARE INTERUPT IS

" 'GENERATED. - (SEE 688 MANUAL FOR DETAILS ON USER INTERUPT HANDLING. )

. AT THE CONCLUSSION OF THE MACHINE LANGUAGE SUBROUTINE. R RETURN~FROM-

.- ANTERUPT INSTRUCTION RETURNS CONTROL TQ YTL-2, AND PLACES THE YALUE

FUUND IN THE A AND B REGISTERS INTO THE S?STEH VBRIﬁBLE >

' NOTE THAT THE VALUE STORED IN > 1S PULLED OFF THE 5TACK BY THE
RTI INSTRUCTION, SO THAT IF YOU WISH TG CHANGE THE VALUE PLACED INTO
... THE VARIASLE > 'YOU SHOULD FIRST  “PUL” THE CONDITION CUDES OFF THE STACK

. THEN “PUL” THE B & A REGISTERS OFF .THE STACK. THEN RFTEK REPLACING THE

U VALUES IN THE A & B REGISTERS WITH THE NEW VALUES, YOU SHOULD “PUS’ THE
VR REGISTER UNCE RND THE B REGISTER TNICE. - WHEN TH1S ROUTINE 1S FOLLOWED
- IT WILL PLACE THE PROPER VALUES INTQ THE STACK FOR A RETURN—F&UH-' :

. INTERUPT INSTRUCTION TO WORK CORRECTLY.

: IF NO INTERUPT SERVICE ROUTINE IS USED, WHEN > 1S ENCOUNTERED fs
“SSTHE FIRST CHARACTER UN ANY LINE, CONTROL IS PASSED TO - THE 688 MONITOR.
. FROM THERE, IF THE STACK HAS NOT BEEN DISTURBED, M Hﬁ'v’ RETURN TO YTL-2
o WITH THE MONITOR RESUME COMMAND. £P). ,

, THERE IS NO "END* STATEMENT IN VTL-2. THE INFERPRETER SIMPLY

.. CONTINUES SEQUENTIALY THROUGH THE FROGRAM UNTIL IT RUNS OUT OF LINES TO
‘ EXECUTE, OR UNTIL A STATEMENT IS ENCOUNTERED WHICH WILL TRY TQ TRANSFER
~ (/:CONTRUL 10 R LINE .THRT 15 GREATER IN NUMBER THAN ANY IN-THE PROGRAM.
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" DONE BEFORE. ANY VTL-2 PROURAM ‘MAY BE ENTERED. THE SYSTEM COMES UP WITH =

; ,,opsnmmnm. cuﬁéhcrsnzsrzcs

= },_."

: HHEH THE 680 15 FIRS?' TURNED ON THE FOLLONING THINGS NUST BE

" THE MONITOR IN CONTROL. CONTROL IS PASSED TO THE YTL-2 INTERPRETER BY

TYPING THE MONITOR COMMAND: JFCOO. -~ TME MONITOR WILL PLACE A SPACE

© < BETMEEN THE "J® AND THE MACHINE RDDRESS *FCO@*. NO SPﬂCES SHOULD BE
WPE: RAND NO CﬁRRIﬂGE RETLRN IS NE'CESSHR:’

. DONE BY TYPING &=264. THIS NUNBE
 REGARDLESS OF MEMORY S Lo

m VIL=2 IS IN CONTROL, THE
: TO SET YOUR PEMORY SIZE.  THIS IS DONE BY TYFING #1024
7 FOR A 47K SVSTEN, AND SO ON _

FINALY, MLGER H(BT SET THE “END OF PROGRAN® POINTER. THIS IS
JLL BE THE SAME Fm RLL SYSTEMS . =

1ZE.
- YTL-2 IS NOW READY ?U BEGIN RCCEPTING PROMS AND COMMANDS.
IF AT ANY TINE 1T IS DESIRED TQ ERARSE THE PROGRAM IN MEMORY, REPEAT THE

. LAST_THU STEPS GIVEN RGOVE. THIS WILL RE-INITIRLIZE THE VIL-2 PROGRAN

NHEM A mwm i..INE Is ENTERED: IT HILL BE INSERTED INTO ITS

PROPER PLACE IN THE PROGRAM TEXT. THE LINE NUMBER INDICATES WHERE IT

(/

WILL BE INSERTED. IF THE LINE JUST TYPED HAS THE SAME LINE NUMBER RS A
LINE ALREADY IN THE TEXT. THE OLD LINE WILL BE REPLACED BY THE NEW LINE
IF THE LINE MUMBER ONLY IS TYPED, FOLLOWED XNNEDIHTLS‘ BY R LHRRIHGE '
R’Eﬂm THE LINE WITH THAT ‘NUMBER NILL ‘BE DELETED

“ " “YNILE TYPING IN PROGRAN LINES. THE SYSTEN SHOULD SINGLE smcg,

“AND m NO REPLIES TO LINES ENTERED: IF, RFTER TYPING A LINE,
SYSTEM DOUBLE SPACES DONN,- AND PRINTS "0K" THRT INDICATES THRT THE,‘R!}:"

- HAS NOT ENOUGH NEMDRY: MILI'IGLE’ TO INSERT THE NEW LINE JUST TYPED.

e

'Q”"THEUSERW CHECK " TO SEE HON-MUCH NENORY 15 STILL AVAILABLE 8Y
-TYPING THE DIRECT STATEMENT (NQ LINE NUMBER) ®"7=*-&% . THE SYSTEM WILL .

m WITH THE NUHBER DF UNUSED BYTES REHHINING

W-IILE TYPING Iil A LINE,  THE . BRCK-HRROH KE'r’ CSHIFT-0 ON SOME
TEMIMS: OR UNDERL INE ON OTHERS) WILL CRUSE THE LAST CHARACTER TYPED

" 'TO BE DELETED FROM THE INPUT BUFFER. THE CHARACTER WILL STILL APPEAR
- ON THE SEREEN OR PRINTOUT, BUT WILL NO LONGER BE IN MEMORY. THUS THE

- FROM MEMORY BY TYPING IHEﬁT-SIGN Q'IRRHCTER (@) (SHIFT-P OR "CANCEL" 0N

LINE "A=g*C__+N* GOES IN A3 'azem" WHERE THE **C* ms ERASED IN MENORY !
BY THO BRCK-RRRON CHRARRCTERS.

RT ANY TIHE B’EFQRE RITTING RETURN.- THE EN?I&E LINE MAY BE. ERRSED

| SOME TERMINALS.)

“TYPING THE SINGLE. CH&RBCTER ZEF.’O ¢8) FOLLOWED BY A CARRIAGE

Rfm CRUSES THE SVthN TO PRINT OUT R LISTING OF THE PROGRAM.

WILE PRINTING 1S TAKING PLACE, WHETHER AS A PROGRAM LISTING, OR

AS OUTPUT FROM R PROGRAM, THE OPERATION MAY EBE CANCELLED, RAND CONTROL
RETURNED TO YTL-2 8Y PRESSING CONTROL-C. WHEN THIS 1S DONE, THE bVSTEH
COMPLETES IT*S CURRENT PRINT STATEMENT. AND THEN PRINTS “OK* T0 :
RACKNOWLEDGE THE INTERUPTION ; \

uessncs “0K* WILL BE PRINTED. THE

o=
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‘ PROGRAM MAY NOT EXECUTE CORRECTLY.

IN ADDITION TQ TH1S, ANY OTHER KEY (PREFERABLY A NON-PRINTING
CONTROL CHHRACTER SUCH AS CONTROL-A) MAY BE PRESSED. THIS WILL CAUSE THE
SYSTEM TQ TEMPORARILY SUSPEND OPERATION. AND WAIT FOR ANOTHER KEY TO EE
PRESSED.  (AGAIN PREFERABLY f NON PRINTING CHARACTER. )

THIS FEATURE ALLOWS USERS WITH VIDEQ TERNINALS TO LIST THEIR
PROGRAMS A SECTION AT A TINE, HITTING CONTROL-A TQ STOP THE LISTING,
AND HITTING IT AGRIN TO RESUME LISTING. -

- NOTE THAT THESE CHARACTERS ALSO AFFECT PRINTING BEING DONE 8Y A
PROGRAM.  YOU MAY TEMPORARILY HALT YOUR FROGRAM WITH R CUNTROL-A, FND
START IT UP AGAIN WITH ANOTHER CONTROL-A.. THESE KEYS WORK ONLY DURING
FPRINTING WHICH USES THE QUESTION MARK SYSTEM VARIABLE. . STRING FRINTING
WITH THE DOLLAR SIGN VARIABLE WILL NOT INTERUPT IN THIS MANNER. ~THIS
?b‘fgggp;gg LgSER THE OPTION OF MRKING HI.S PROGRRM INTERUF’THBLE OR NON=

' SHOULD AN UNINTERUPTHELE PR@GRﬂH}BECOME “LOCKED .UP" IN A LOUP, -
THE ONLY WRY TO BREAK OUT 15 WITH THE FRONT PANEL RESET SWITCH. WHEN
THIS IS DONE, THE JFCOB MUST BE TYPED TO RETURN T9 YTL-2, BUT. THE.

REMRINING STEPS LISTED ABOVE TO CLEAKR THE PROGRAM MUST NOT BE PERFORMED!

TO RUN R PROGRAM, THE USER SINPLY TYPES THE DIRECT COMMAND "#=1°
(GOTO 1). THI5 CAUSES THE SYSTEM TO FIND THE LUWEST NUMBERED LINE AND
BEGIN EXECUTING THERE. IF IT 1S DESIRED T0 BEGIN EXECUTING AT SOME
OTHER LINE NUMBER. SAY 1688, SIHPL':‘ ,T',t‘PE "#-'-1838', OR WHATEVER LINE
NUMBER IS DESIRED : ,

COMMENTS Mﬁ't’ BE INSERTED ON HM’:‘ LINE BY PRECEEDING THEM HITH A
RIGHT PARENTHESES. = THIS SYMSOL MUST FOLLOW THE EXPRESSION ON THE LINE
IMMEDIATELY, NWITH NO BLANKS IN BETNEEN. THIS CAUSES THE SYSTEM TO STOP
EYALUATING THE LIME RAND GO ON TO THE NEXT LINE. IF A LINE 15 TO CONTAIN
gNL‘:’Eﬂ COMMENT, THE F IRST CHHRH‘CTER'V DN THE LINE MUST EE R RIGHT FAREN-
HESES. o ‘ '

THERE ARE NO ERROR ﬂESSHUES IN VTL-&.’ IF AN EXPRESSION IS WURONG
THE RESULTS OF EVALUATING THAT EXPRESSION WILL ALSO EE WRONG. 1N OTHER
HORDS, VTL-2 ASSUMES THAT YOU KNOW WHAT YOU ARE DOING, RND WILL DO ITS
BEST TO EXECUTE ANY STATEMENT THAT YOU GIVE IT. THIS LEAVES WIDE
LATITUDE FOR TRYING VARIOUS PROGRAMMING *TRICKS", BUT ALSO LERVES THE
RESPONSIBILI 1Y OF YERIFYING PROGRAM RCCURACY HI TH THE PRDGRﬂHHER ‘

YTL-2 PROGRAMS MRY BE SAYED ON CASSETE OR PAPER TAPE. FOR PRPER‘

' TAPE, SINPLY TYPE *8°, AND PUNCH A LISTING. FOR CASSETTE OPERATION,

THIS METHOD WILL NOT WORK. SINCE THE CASSETTE OPERRTES TOO FAST TO ALLOW

YTL-2 10 FINISH PROCESSING EACH LINE IN TIME. CASSETTE TAPES MAY BE
MADE USING THE MOTOROLR FORMAT TAPE PUNCH PROGRAM IN THE 688 PROGRAMMING
MANUAL. BEFORE THIS 1S5 DONE, YOU MUST NOTE THE VALUE OF THE & YARIASLE
CTYPE ?=8, AND NRITE IT DOWN)> SO THAT IT CAN BE SET ERCK 10 TH1S VALUE
AFTER READING THE PROGRAM BACK IN. - AFTER LOADING FROM CASSETIE (MONITOR
L COMMAND) YOU MUST TYPE &= AND THE VYALUE NOTED. RITHOUT THIS, THE

Do
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e
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WHEN STARTING:

o
*=1924

oK
- $=264

ox

16 A=
20 8=1
3@ ?=A

48 ?="! = %;

58 ?=8B

68 ?=""

78 A=A+l

88 B=f*8

30 #=ACI*30

(PR

PdO\N

. - ~
BHARBBELND

48 ., 1 = .

SAMPLE OF PROGRAMMING

LIFT THE RUN-HALT SWITCH

TURN THE COMPUTER ON .

LIFT THE RESET SWITCH
-TURN THE RUN-HRLT SWITCH TQ RUN

THE MONITOR SHOULD REPLY WITH A PERIOD < )
TYPE IN J FCB¢

© YTL-2 SHOULD REPLY. "OK .

- vn.-z PROMPT ' '
. SET MEMORY SIZE TO 1324 Bvrss

~ YTL-2 PROMPT
~ RESET PROGRHM PDINTER

yiL-2 PRONP'T -
SET R EQUAL. TO ZERO
SET B EQUAL TO ONE
PRINT THE YALUE OF R
. PRINT "FACTGRIAL EDUHLS'
~ FRINT THE VALUE OF B
PRINT A CARRIAGE RETURN LINE. FEED
. INCREMENT R
- MULTIPLY B TIMES R

' EXECU TE PROURHH

IF A IS LESS THAN 9 THEN GOTQ STEP # 3@

YTL-2 PROMPT SAYING IT’5 DONE.

TR q




1 ARRAY

END OF PROGRAM POINTER LR
" END OF MEMORY POINTER S
'RANDOM NUMBER GENERATOR

- COMPUTED. RRRAY
- FRSTER OPERATION -

.FASTER LINE INSERTION . : .
- .NO DOUBLE CRRRIAGE RETURN ON LINE INPUTS

11

‘ usr OF NE FEATURES OF VIL-2
COMPARED TO VTL-1

11 MORE VARIAELES LS

COMPUTED RETURN RDDRESS -~ . .~ .=

SINGLE CHARARCTER STRING INPUT
SINGLE CHARACTER STRING OUTPUT
MACHINE LANGUAGE SUBROUTINES
COMPUTED LINE INPUTS

INPUT-QUTPUT tONPHTHBILI TY ON LIST

"OK* PRONPT

NO FROMPT ON LINE INSERTION
NULLS AND CONTROL CHARACTERS EQUAL OR LESS THHN CRRRIHGE-RETURN
ARE NOT INSERTED INTO LINES

CONTROL-C 5TOFS EXECUTION WHEN PRINTING

BN’:’ KEV PRE%SED SUSPENDS UPERRTION HHEN PRINTING

ALL INTERUPT VECTORS RRE PRESERYED
. .ON INITIRLIZATION, SETTING THE LINE NUNBER Eavm. ro zeno
-.. 1S NO LONGER NEEDED

MULTIPLE OPERATIONS ARE ALLONED ON'A VALUE ON. ONE LINE

SINGLE AND NMULTIFLE FARENTHESES ARE RLLOWED - -
PRINT STRTEMENTS MAY BE HITH OR WITHOUT A FOLLOH!’NG

.. CRRRIAGE~RETURN LINE FEED .

NO LERDING OR TRAILING SPACES ARE ADDED TO A PRINTED NUMBER
# STANDS FOR PRESENT LINE NUMBER NOT-PRESENT LINE NUMBER + 1
MORE UNDERSTANDASLE SYSTEM YARIABLES, EI1. # STANDS FOR LINE #
32 MORE BYTES ARE ALOTTED FOR FROGRAM SPACE .

- PROGRAM TAKES UP 184X LESS SPACE IN MEMORY
UPTO ?2 CHHRFWTERS ARE . RLLUNED PER LINE

e

B s, o en




o s mimmie s -

YARIASLE
H -Z

2Tl

- LIST OF FERTURES

. VARIABLES -

NEHNI NG

COMMON vanaLss ' :
USE FREELV FOR STORING VALUES - .

SVSTEM YARIRBLES

, 8
.

TUPRENPS e

v

L

o=y A1

+
»
e
=
<
2

RETURN ﬁDDRESS

POINTS TO THE LINE # AFTER THE LAST #= SrﬂTEHENT
POINTER FOR LITERAL PRINT STRTEMENTS

LINE NUMBER

" SINGLE CHRRACTER STRING CINPUT OR DUTPUU
- REMAINDER AFTER THE LAST DIVIDE OPERRTIQN

POINTS TO THE LAST BYTE OF F'ROGRRH
RANDOM NUMBER
SETS START OF PHREN?HESIZED EWRESSIOH

- END

SETS END OF LINE '

SETS END OF PARENTHESIZED EXPRESSION
SETS END OF RRRAY DESCRIPTION
USED ALSO FOR- REMARK STATEMENT

POINTS TO END OF MEMORY : : S
" MACHINE LANGURGE SUBROUTINE L

PRINT STATEMENT NHEN ON LEFT OF EQUAL SIGN
INPUT STATEMENT MWHEN ON RIGHT OF SRQUAL SIGN :
DEFINES START OF ARRRY DESCRIPTION -

. WHEN FOLOMING R LITERAL PRINT STATEMENT, ‘

SAYS DO NOT PRINT CARRIAGE-RETURN LINE-FEED

‘MAY BE USED FREEL#‘ RS STANDARD YARIARBLES
~ 8UT USE IS NOT RELONPIENDED FOR LEGIBILTY RERSONS

OPERATORS

ADD TO PREVIOUS VALUE

SUBTRRCT FROM PREVIOUS VHLUE

MULTIPLY TIMES PREVIOUS YALUE

DIVIDE PREVIOUS YALUE BY ' '

IS PREVIOUS YALUE EQUAL 'TO (YE5 = 1, NO = @)
IS PREVIOUS VALUE LESS THAN (YE5 = 1, NO = @)
IS PREVIOUS YALUE.EQUAL TO OR GRERTER THF)N (Y=1, N=8)

‘THE DEFHULT OPERATOR 1S THE LESS THAN TEST




12

HURKLE

iea ?=""

1168 ?="A HURKLE IS5 HIDING ON R"
120 ?="1@ BY 18 GRID. HOMEBRSE"
138 ?="0ON THE GRID IS PUINT @a*

148 ?="AND A GRIDPOINT IS ANY* ~ T

15@ ?="PAIR OF WHOLE NUMBERS® . BRI
160 ?="TRY TO GUESS THE HURKLE’S" N
igg v=:ngPomr You GET 5 Gusssss'

198 R="/100%0+2

208 A=R/18

218 8=

220 K=1

230 ?="GUESS #";

240 ?=K

250 ?=* 7?7

260 X=7/18

278 Y=

288 ?=""

2960 rx*1@+v=a*54e

300 K=K+1

318 #=K=6%440

320 ?="G0 *; :
(/ 3238 #=Y=B*3I70+(YCB¥I60)
348 ?="SOUTH";
358 #=370
360 ?="NORTH"; - :
378 $=X=A*410+(X<A*400)
380 2="WEST";
390 #=410

488 ?="EAST";
418 ?="*
428 7=""
420 #=220

- 449 ?="" :
430 S2"SORRY THAT’S S GUESSES™
460 ?=*THE HURKLE IS5 AT "
470 ?=A

- 480 ?7=6
498 7="*
560 7="*
51@ ?="LETS PLAY AGAIN.*
520 ?="HURKLE 15 HIDING"
520 #=180

548 ?="YOU FOUND HIM IN "
550 7=X .
560 7=" GUESSES®

‘/ 578 #=490

e

D




-

FOR 308 BUAD TERMINALS

18 ?="HOUR ?";
28 H=?

3@ P="MINUTE ?%;
48 M=? -
.98 ?="SECOND ?%;
€8 S=7

78 ?="READY”

88 A=¥%

38 5=S+1 :
100 M=5/68+H
118 s=%

120 H=M/60+H
130 N=2 ;
140 H=H/24*0+%
158 ?="TINME: *:;
168 ?=H/1@ '
i7e ?=x

188 ?=n:%;

198 ?=MN/10

‘208 ?=¢

218 -?=":"%;
220 ?=5/10

238 ?=%

240 $£=13

250 A=p
- 260 T=31

278 T=T-1

286 #=T=0%%8
- 298 #=278

D228 ?=%

: 240 A=B . e

14 C

' TINE OF DAY DIGITAL CLOCK

FOR 110 BAUD TERMINALS

18 ?="HOUR ?";
H=?

- 28 H=? o
38 ?="NINUTE ?*;
5@ ?="SECOND ?";

68 S=?

78 ?="READY"
80 A=$

90 5=5+1

- 188 M=S/60+M
0418 5=% .
- 120 H=M/68+H
. 138 M=%

1408 -R=H/24%@+%

150 ?=H/10
160 7=

478 P=m: %

180 ?=M/10 S
1909 ?=8 :
200 7=%:";
21@ ?=5/1@

238 $=13

260 A=B
270 A=B+8

288 T=14
298 T=T-1

3680 #=T=0%90
210 #=290

.o
Lt A\

o e e

;‘,:;J i i

sgon




18 A=1
2@ L=2

20 :1)=1

40 I=2

.58 : )=

6@ I=I+1

78 #=L>I*50
8@ 7=""

99 ?="*

100 ?=A

11@ ?=*! =+
128 p=r*

138 I=L+1

140 I=I-1

150 #=: 1)=6%140
160 ?=:1)

178 I1=I-1

180 #=I1=0%220
190 ?=: 1)/10

2006 ?=X
216 #=170
220 R=R+1
230 I=1
240 C=0
250 X=:1)

1268 :1)=A*X
270 #=: I)<X*3206
2806 )= 1)+C
298 C=:1)/188
200 : )=
318 I=I+1
320 #=L>1%250

- 330 #=C=0*80

U 348 L=L+1 -
350 #=*-8/2¢<L*388
260 :1)=C
378 #=290

15

FACTORIALS

CALCULATES FACTORIALS UNTIL IT RUNS OUT OF MEMORY
: FOR IK OF HEHMORY TRIS 1S RBOUT 2@8!




QJ -18 #=448

20 ?="DAY OF THE WEEK®
28 ?=*
48 ?="MONTH? *;
50 N:? .
€0 #=MD13*40 ,
79 #=N=0%4@ N
8@ ?=DAY OF MONTH? "
98 D=? Lo
-100 ?="YEAR? *
118 y=? -
. 120 #=¥>1860%220
128 #=Y<180*150
148 #=70
158 ?=*"
16@ ?="IS THAT :..9'
178 ?=v
188 ?="? *;
198 X=¢
200 #=K=39=0+*70
218 ?="ES*
228 y=y+1900
230 C=Y/100
249 y=
(/- 250 R=Y/4%@+2=6%290
260 :1)=6
270 :2)=2 e :
288 N=Y, 4+s'+p+ N)+(2*(C=18))/?*8+x T I
298 #=300+(20%H) ST R S e
308 ?="SUN"; R s e T
310 #=430
320 ?="MON";
328 #=430
240 ?="TUES";
250 #=430
268 ?="WEDNES";
378 #=340
380 ?="THURS";
390 #=430
400 ?="FRI";
418 #=430
428 ?="SATUR";
438 ?="DAY* Tl BRI A R . -
440 :1)=0 _ O A R e et e el
450 :2)=3 SO T e : . -
460 :2)=2 T o _ S
478 :d)=6
450 :5)=1 . ;
498 :6)=4 , e e ST
‘/ 508 :7)=6 . o TR L =
s5ia :8)=2 L S it
» 520 :9)=5 s : TR
520 :10)=0
540 :11)=3 _ ,
559-12)=s o
560 #=20 A : ‘ R

- MEEKDAY

£

4




10 I1=0 N
20 I=1+1 Cod

38 :1)=4€ -

40 #=I<4i*2a R
30 :25)=42

60 I=8

70 J=4

. 88 $=1-1/7+64
98 ?=" - % -

ir v R v-'u:,

STARSHOOTER

290 #=: 1)=95=0%250
268 I=I1-1

- 318 #=260
" 320 A=:43)-64

339 7=""

" 340 #=206*230

350 B=:44)-48

360 #=836+230
370 S=R*7+14B

108 S=I+J
110 $=:5) 398 #=:5)=42+420
128 J=yii . . 488 ?="THAT"5 NOT A STAR!®
130 #=J61168 - 410 #=238
140 7=" 428 :5)=46 o
150 #=100 430 C=5-7 L
168 I=I+7 440 #=526 = |
170 7=*» 450 C=5-1 R S
“. 189 p="" 468 #=520 e
190 #=1¢43%70 . 478 C=S+1 B R
208 7="* " 480 $=520 C
2107=" 1 2 3 4 5* 498 C=5+7 L
228 7=vn 560 #=520 iy
238 P="YOUR MOVE -- 510 #=60 SR e
248 I=42 v o ) 528 f-' . SIS *‘.‘»\“"“,7.;"”3," o Wr‘.""',vf} A ’,« ot e
250 I=I+1 - 539 #=:C)=42%560
260 :=¢ 548 :C0)=42 <
270 #=:1)=13#320 s5@ #=t e
230 #=: I)=3+580 568 :0)=46 LA
' - g . _579 #=1 L o gt
- OBJECT OF THE GANE IS TO CHANGE THIS: 70 THIS:
” i , A-. RA-*rren
% B - - B~ % . . *
C - . c-*, .
: D ... D-*. .. ®
CE-.. ... CE-etwner
123245 12345
N

s

e

.
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} DON’T Logg YOUR AT!
it B ED VERNER

ADAPTED TO YTL-2 BY GARY SHANNON
. R GRME SIMILAR TO “BRGLES™)

THE OBJECT OF THE GAME 1S TO GUESS THE SECRET NUMBER PICKED BY THE
COMPUTER. . THE NUMBER HAS THREE DIGITS, NO ZEROES. AND NO DIGIT IS
REPEATED. -~ AFTER ¥OU TYPE YOUR GUESS, THE COMPUTER WILL: PRINT AN “IT"

. FOR EVERY CORRECT DIGIT IN THE WRONG POSITION, AND AN *AT® FOR EVERY

CORRECT DIGIT IN THE RIGHT POSITION.  YOU WIN WHEN YOU GET. 3 "ATS*,
EACH TIME THAT ¥OU GUESS INCORRECTLY. YOU LOSE 5% 0F THE POINTS ‘t’DU

~ _HRVE LEFT.
10 r=e0 . ; S 348 #=C=X*S
20 L=8 320 #=C=Y*S
38 ?="DON’T LOSE 'r'OUR 'm" - 330 K=0'
48 X=7/9%0+541 Lo 348 S=628
38 Y= /%@L Celie o 300 #=ASKES
60 #=X=Y*40 : L 368 #=B=y#S
78 2= /9@ o e 378 #=C=2*S ,
80 #=X=2%40 380 #=K<{3*380 . L
‘98 #=Y=2*40 . 298 ?="" ST
160 ?="I1’YE GOT A NUMBER, * 400 ?="Y0U WIN ";
185 L=L+1 418 9=P/199
110 P=10000 . 428 ?=0.";
128 ?="* ‘ ' ST 438 ?J/ia
120 ?="Y0U HRVE *; . 440 ?=X o Teaayr
-14@ ?=P/188 . . 45@ ?=" POINTS FOR A TOTAL OF *i -
138 ?="."; T T 460 T=THP e e
d68 ?=x/18 . 498 ?=1/198 ‘
178 ?= ’ Co 500 -?="."
488 ?=" POINTS LJT“ o Sl@ ?=Z/18
190 ?="* 520 ?=X . -
2080 ‘»‘-'ﬂHHT’S YOUR GUESS? -- %; '54@ ?7=" POINTS IN ":
218 G=? - . 558 7=L
22@ A=G-1049 o 560 ?=" GAMES. "
230 B=x/10 o . 570 #=3x0
248 C=X : - 580 P=P/”G*19
266 S5=660 ' T 590 #=120
270 #=A=Y*S . 688 ?="IT *;
280 #=A=2%5 oo 618 #=! )
298 #=8=X*S 620 ?="AT ";

308 #=B=2*S ‘ : - 630 K=K+1 . BN

...... kk ke ' HAVE FUN! ¥ — Kok *3




18 T=1i@9
20 $=22
3@ ?="CRAPS'* -

49 9:'.

58 P="HOW num DO VOU BET? - "
60 B=?

78 #=B=0*58

100 $=1>evi68
©11@ 7=*TO0 NUCH™™

120 P="Y0U HAVE $% TR .
: " 438 ?="Y0U ARE BUSTED!"
' 440 P="NOVE ov% AND LET THE nsxr- i

- 138 ?=T ;
148 ?=* us’n'
158 #=48
169 ?=**
170 ?="ROLL-*
186 A=?
190 $=22

220 #=R=7%260
230 #=R=11%368
248 #=RC4%390
250 #=R=12+399
268 ?=**

278 ?=R

2897*‘25900&?01”?‘“' T
: s e 598 ?ER
T 600 ?=u’)n : S IR
610 #=! L

. 298 P=R
( Jo0 ?-'m.r.-';

. CRAPS!

390 T=T-8 ,
- 480 ?="vOU LOSE®
410 #=T=0%438

U 58@ X=X*56001
568 ?=5
. s7@ 7= (%

2@ T

318 A=t
320 #=508

338 #=R=7*390
340 #=R=P*360 .
358 #=200
368 7="Y0U WIN"
378 I=T+8

380 #=120

420 #=120

?="SUCKER

L Pmun

#=18

?="BE SERIOUS"”
#=48

300 R=/6*0+%+1

510 7=R .

920 X=X+11213

~33@ ?=" AND *;

J40 S5=*/6%0+X+1

388 R=R+S




16 I=0
20 I=I+i
39 :I)=1+64

40 #=IC26%28 - oete

50 I=1
60.7=""
78 M=/26%0+%+1
80 H=:M)
90 :M>=: 1)

109 : I)=H
110 I=1+1
120 #=1C27*70
128 P=TEXT?*
140 7=*"
i58 =27
160 : I)=$
178 #=: 1)=13%220
180 #=: 1)=93=0%200
198 I=[~2 ~
200 I=I+1

210 #=168
220 ?="*

238 1=27 '
{J 240 #=:1)C64%270
~ 258 T=:1)-64

21

CIPHER GRNE

268 :D=:T)

‘276 1=I+1

260 #=:1)214%248
298 Pzun

J0@ ?="CODE: *

- 318 p=""

- 320 1=27 ,
330 $=:1)

340 #=: [)=137370
350 1=I+1
- 368 #=330

270 7="*

- 388 ?="SHI TCH" ~
390 -f=$

"‘3( 408 8=%
410 #=B=64+370

420 -1=27
438 #=: 1)"3"‘49@
448 #=: 1)=B=0*460 -

© 438 :1D=A

460 I"I+i :
479 #=:1 .)=13"‘299
- 480 #=430

498:: 1)=p

500 #= 469

O PUNE Sera

L3
L4




250 $=:1)

a2

18 $=22
20 1=6
30 I=I+1 :
40 : I)=¢ ,
88 -L=: 1)=95%2
68 I=I-L
78 #=: 13}14*38
8@ ?“'" ;
.98 I=1

=K

120 #=:K)=32%160
120 #=:J)=32%150
148 #=:K22: J’)*iga
ise J=K
160 K=K+1
. 178 #=: K))i4*123
188 H=:1)

1980 :I)=:1)
208 :J)=H , P
‘218 I=I+1 ot s

230 1=8 st
2408 [=I+1

268 #=: 1»14*243
2?9 ?="l

" PHRASE SORT

~ -

fa B




" FACTORS OF A NUMBER
 THIS VERSION FOR THE TVT

.

10 #=200
X DaDH2/3I¥@+2=0%2+( D)S’) +D+1
30 a=N-D

40 #=Q<D*300 .
3 d=2X01%28

‘109 #=2>1%20
118 ?="1%

139 P=1

148 N=Q

159 @=N/D

1609 P=P+i :
178 ¥=7=a%140
180 ?=P Lo
190 #=20 EREE A :
268 ?="NUMBER? i G e e T

280 #=36

388 #=N=X*370
318 #=N=1*348
328 2=%% .

330 ?=N

348 ?=9%

356 ?="DONE*"
360 #=200

378 ?="PRINE"™
386 #=200

XY

n
W} e




10 #=160
28 #=D>Q*150

38 D-D+2/2*0+/~8*2+(D>3)+D*1

46 Q=N/D
58 #=x>1*20

60 N=N+2/3*B+?=6*2+(N)3)+N+i

79 D

T #=N<65533*4B
.98 #=N :

160 $=28

1461 #=1 82
162 ?="

164 ?'”"

105 ?=" i
110 ?=1

115 ?7=" %;

120 N=2

130 R=1

158 B=N

168 #=8>160068*200
178 $=32

180 #=B>1600%260
190 B+B*18

/195 #=170

205 7= %

200 ?=N

218 A=A+1
228 #=AL5*668

238 7=**

240 A=0

250 #=69

i PRIMES
THIS VERSION FOR 32 CHAR TERMINAL

. FRIMES®

e A et

g

. )
s, St s M e s s




LIFE
FRST VERSION

e

16 #=378

20 S“Y(F*V+(V=6*E)+(V—F)—1*0+(X<O*X+(X%9*O)+(X=Q))

25 :8)=:8)42 %

. 38 X=N+1- (JCX*3)+(J-1'X*(V=I))

48 Y=J-1=X+y

50 #=1+1>vY*28

70 #=90

86 #=: -1*0+J)/2*8+4*29

96 J=J+1-(0=J*0)

100 I=J=1+]

118 ?="; T '
128 X=J-1 SR e
138 Y=I-1 R )
148 #=I<F+*ga

158 I=1

168 J=1

188 ?="*

- 198 P=8

2808 K=1-1%0+J

210 : K)- K)<3+(: K)>8)=0
228 P +: KD
. 230 $=:K)*18+32

249 JeJ+1-(J=0%0) _ : -
258 #=1<{J%200 R T
260 7=4s ! e s,
276 I=I+1

286 #=I1<F*200

290 P="GEN = *;

360 ?=G

318 G=G+1 :
320 ?=" POP = "; L
338 ?=P : cT
348 I=1 i :

350 J=1

368 #=0<P*116+(P=0*658)

278 I=1

380 G=0

398 ?="SIZE? ";

400 0=?

410 Q=0+1

420 ?="By? *;

430 E=? :

440 F=E+1 .

450 J=0*E+2

460 #H=JH2+84D%%390

478 :1)=0

480 I=I+1

498 #=J>1*%478

495 #=631

500 I=1

1@ 7=""

520 J=1

530 #=1>18%550

S48 ?=" %

550 ?=1

568 P=v ¥;




‘ o ) . " R
580 : I-1%0+J)=L=32+(L=13)+(L=95)+(L=64)=0%6
998 J=J+1-(L=95%2)
600 #=L=13*%626+(L=64%510)
618 #=J<Q*578 i -
620 I=I1+1
625 #=ICF*518 ;
626 #=631 S it '
- 627 #=158 s e ~ - c o s
631 $=22 Gl L e .
-632 $=18
. 633 $=32
634 $=18
635 $=22
636 $=18
637 $=32
638 $=18
640 #=!

-THIS PROGRAM TAKES AT LEAST 2 K OF MEMORY TO OPERATE SRTISFRCTORILY.

THIS VERSION WAS WRITTEN FOR THE SWTP TYT BUT WILL RUN ON ANY
NgRﬂ?L TERMINAL. =~ FOR BEST RESULTS (ON THE TYT) TRY FOR R 31 BY 15
MATRIX. : ' o

e
* o R it e g ]
N ) VTR R el : R
T B ¥ L
"
-~
it -
<




%19 ?=H.

20 ?=* ,
30 W="/2560+16 -
48 D=6-(~ /6808+31*1/19)
56 L=10000

60 X=0

70 5=10

8a T=16

© 80 A=86

108 X=X+1-

11@ :X)=8

1206 #=X<64%160

136 X=1

140 #=//13%0+%>2%170

150 : X)=’/5%0+Z=0% (AU +1

166 A=:X)=2+A
178 X=X+1

180 #=X<65*140
196 X=’/64%8+X+1
2008 :X)=3

"210 E=X-1/8

220 F=x+1

- 230 #=7>20000%298
248 J=’/64%@+%+1
258 #=J=X*240
268 :J)=4

278 S=J-1/8

- 288 T=X+1
298 C=S<E*(’E—S)+(E€S*(S-E))
288 G=T<F¥*(F=T)+(FST*(T-F))

318 QA=C<2*(G<C2)
328 D=D+1

340 L=0*100806+(Q=0*L ) *¢ L(iOGBl >

358 ?=""
378 7="RHRENREURR"
X=1 .

420 ?="#%;
439 C=: X~1%8+J)

440 $=0*14+32+(C=2#*15)~(C=3*5)~(C=4%22)

458 K=C=2+K

468 J=J+1

478 #=J(9%*438

- 488 ?="# '

498 #=X<{4*730 i
508 #=X>5%(X*38+460)
518 ?="SECTOR "3
528 ?=E+1

538 ?=F

548 #=758

358 ?="STARDATE “;
J68 ?=D

576 #=758

588 ?="ENERGY s
Jge ?=L -

*MINI-TREK*"

. PRINT THE ENERGY REMAINING

NI-TREK™ RN ¢

‘ BV FRRNK MCCOY 1/7/77

PRINT A CARRIAGE  RETURN-LINE FEED
PRINT HERDING

SETUP NUMBER OF KLINGONS (18-36)
SETUP NUMBER OF STARDATES

SET INITIAL ENERGY TO 10068
INITIALIZE LOOP COUNTER

POINT STHRBHSE OUTSIDE OF GURDRRNT

_INITIALIZE KLINGON COUNTER

POINT TO NEXT SECTOR IN QUARDRANT

. CLEAR SECTOR

HAVE ALL 64 SECTORS BEEN CLERRED?
RESET LOOP COUNTER

~ PROB. OF 2 IN 13 OF A STAR OR KLINGON

PROB OF 4 IN S OF STAR BEING KLINGON

1< IF KLINGON THEN INCREMENT COUNTER

INCREMENT SECTOR COUNTER
SEE IF RALL 64 SECTORS HAYE BEEN SETUP

POSITION ENTERPRISE AT RANDOM

SAVE - SECTOR COORDINATES

PROB. OF A STARBASE APPROX 1 IN 4
POSITION STARBASE AT RANDOM

- DO IT AGRIN IF ENTERPRISE IN SRME PLACE
" SRYE STARBRSE COORDINRTES

FIND OUT HOW CLOSE THE ENTERPRISE

IS TO R STARBASE

IF CLOSE ENOUGH ENTERPRISE IS DOCKED
"~ INCREMENT STARDATE

SET ENERGY IF DOCKED OR ENERGY IS5 NEG.

. PRINT CRLF
= PRINT TOP BORDER OF SCAN
- INITIALIZE LINE COUNT OF SCAN

SET UP TO COUNT KLINGONS
INITIALIZE COLLUMN COUNT

" PRINT LEFT BORDER

FIND OUT WHARTS IN THRT SECTOR L

PRINT SPACE.. ,E,B. OR K '
INCREMENT IF KLINGON ,
NCREMENT SECTOR

.. IF NOT LAST IN ROW THEN GET NEXT - .~

PRINT RIGHT BORDER
FIRST FOUR LINES BLANK
PRINT THE APPROPRIATE DATA FOR ERCH LINE

PRINT THE SECTOR NUMBER

PRINT THE STRRDATE

s s st

e et e s




880
8sa
900
918
926
938
948

950
960
978
980
990

#=750
2="KLINGONS *;.
?=i

#=756 .
?="CONDITION ";
#=Q*690
#=K=0*710
P="RED"Y;
#=758 :
?="DOCKED";
=758

) #=LC2000%740

?="GREEN";
#=7506
P="YELLOW";
?= -h

X=K+1
#=X{9%400
P="HENEERRAR "
?= LE ]
#=K=8+348
H=’/258*K
?=H

?=" UNIT HIT FROM KLINGONS*

L=L-H
#=l=0%1190

#=D=0+(: E*8+F)=B)+(L-1}10899)‘1*1 218 SEVERRL WAYS TO LOSE.

?2="COMMAND? ";
A=?

=A-123%860
#=HI2*(R*20+540)
=10868
#=:022>1%969
E*g+F)=@

Q=3

E=N
F=N

L=L-G

#=298
L=L-(*/250+306)
#=60

1068 #=1056

1016 #=°<{r860*1064@
1028 W=W-(:0)=2)
10z@ :00=0

1640 L=L-(G*2)

. 1050 #=2906

18608 ?="SECTOR? ";
1676 M=?718-1
1080 N=X

1690 0=M¥*3+N
1168 #=0-1>64+%848

1110

1128 R=!

1138 G=C/18
1140 #=G=0*R
1158 J=G

1168 G=C/G+G/2
1170 #=G<J*1150
1180 #=R

: IF NO KLINGONS IN VICINITV
i

‘IF NEXT T0 R STfBRSE .
IF ENERGY IS LOR GOTO 748

- IF ENERGY IS Low

_INPUT THE COMMAND #
. GOTO APPRORIATE COMMAND ROUTINE:
_ YOU CAN’T JUNP WHERE SOMETHING I
" . YOU RRE NQ LONGER THERE '
 YOUR NEW LOCARTIGN

 SAVE NEW COORDINATES

- SUBTRACT ENERGY :‘NEEDED TO MOVE
. GOTO THE SECTOR ,UBROUTINE

* IF ITS A KLING
SUBTRACT ENERGY !

SETUP FOR SQUARE ROOT -

PRINT THE # OF KLINGONS REMAINI,

PRINT THE CONDI iIOﬂ £RED; GREEN; EIC.)
IF DOCKED £

IF KLINGONS ARE PRESENT

F NO KLINGONS QUADRANT

PRINT A CRLF _ §
INCREMENT LINE NUMBER
IF NOT LAST LINE THEN REPEAT
PRINT BOTTON BORDER OF SCAN
PRINT CRLF ~ } :

IF _NO KLINGONS msewr THEN SKIP NEXT
FIND OUT HOW HARD YOU GOT ZAPPED
PRINT THE YALUE :
PRINT MESSAGE :

IF NO KLINGONS LEFT THEN YOU WON
PROMPT - :
IF ILLEGAL COMMAND THEN éEPEﬁT .
GOTO THE SECTOR sSUBROUTINE

PRINT OUT NEW MAP
LESS ENERGY T0 !?DVE TO A NEW QURDRANT
SETUP NEW QURD

RANDOM MISS

PRINT QUT NEW i
SECTOR SUBROUTI
INPUT COORDINA

FIND WHERE THEY ARE IN. THE . RRRHVZ--
RETURN TO COMMAND IF ILLEGAL COORDINATES

C=M-EX*(M-E) +(N-F*(N~-F))%168 SUM OF SQURRES OF TWO DISTANCES

- SRYE RETURN RDDRESS

Y "\\
-

RETURN IF ZERQ QJSXHNCE
SRVE APPROXIMAT
CALCULATE SQUAR) RDOT
IF _NEW APPROXIMATION 1S BETTER THEN CONT

e

~ RETURN




v

THIS MINI VERSION OF STARTREK HAS ONLY THREE COMMANDS:

4. MOVE TO A DIFFERENT SECTOR
2 MOVE TO A DIFFERENT QUARDRANT
.3. - FIRE AT R GIVEN SECTOR

 NOTES: THE FURTHER YOU MOVE OR THE WTHER HHRV va THREET THE

1190 ?="Y0U WIN!!Y

1260 #=122@

1210 ?="YOU LOSE!"

" IF YOU WON
© SKIP NEXT

3

IF You Lost

o

MORE ENERGY IT TAKES }
IF vou RUN OUT OF smsoﬁrss OR ENERGY YOU LOSE

IF YOU ZAP YOURSELF,

YoU LOSE

NOT ALL QUADRANTS HAVE STARBASES m rusn
A SAMPLE anraur LOOKS LIKE THIS:
! nnnu##

#
a K #
#E . # SRR
# # SECTOR 33~ e s s et et g
#KK # STARDATE 65437 LR R SR e
' # ENERGY 5736 T S
B .# KLINGONS 15
'y # CONDITION RED i
Py

986 UNIT HIT FROM KLINGONS

COMMAND?

S

R




o TIC TAC TOE
BY FRANK m:cav 1217777

: 1066 @=0 -
1619 H=8
16206 J=8
1030 I=0
1640 U=B
1058 S=1
1068 I=I+1i
1679 :1)=I1+48
. 1080 #=1<{9*1060
-1090 #=1688
1168 ?="*
1119 P="* _ S e X :
1128 U=1 R T T L e S
1130 ?="YOUR novs- RN B e e B
1140 M=$-43 , e N S AU ‘ e
1158 #=3-48=M%2040
. 1168 ?=""
1170 #=M=6+*1038
1180 #=9<H*1220 «
1199 #=: M)<65%1240 &
1266 ?="SOMEBODY HLRERDP THERE" :
1210 #=1130 .
1220 ?="ILLEGAL MOYE'!"
1236 #=113@
1248 :M)=88
: Q 1259 #=1680
1266 X=1 : .
1279 L=@ ' B
1280 K=o BT
1298 N=1
‘4300 A=N i
. 1318 B=X+N RRNRE % S
- 4320 C=2*X+N , LR
1330 #=:A)=: B)+¢: A)=: C))=2*1888 o e
1349 #=:R)=:B)+(: C)<65)=2*1419 S
1258 D=R ‘
1360 A=B
1376 8=C . P ,
1380 C=D R Sl S
1399#-n~*14¢e' e L R TR “
1400 #=1340 d R R e o
1418 #=K>1%(: u-?s)*z«e
1420 L=R ol - RS
1436 K=C ' ' C~ :
1440 #=x=4+<2*x+n=9+cx—2))*ze-w ;_ . IR T
1450 N=X=1%2+1+N . i ‘ o S
1460 ¥=13060 .
1470 X=X+1
1480 N=X=2%2+1
' 1490 #=1300 TR Ty : ~ L
() 1500 #=K>1%1628 i T B . T i 0

1519 I=0 : Ry LR .
1520 P=8 , SRR ST S
1530 1-1+1 o y o .
1548 P=: 1)>65+P ‘ o ' s

1550 #=1<9*1528
1560 #=P=9+1558




ageen
1580 K=: 5))65*(K+5/2*B+d+('/16384*24-1)+K/10*8+2/9'0¢Z+1)
1598 K=: 5)<65%5+K
1660 X=x+1 IR
1685 5=X>9+5 Gl T e R e
1610 #=:K)>65*1580 ) D T
1620 :K)=79 : e
1625 S=:5)=p9¥M+S/2%@+x i
1630 ¥=LO1*(:L)=79)*1910 B
1640 '=1100
.1650 ?="*
1668 ?="MY MOVE - "
1678 7=K ' S e e
1680 7=*" e T R
1780 R=!
1710 I=1
1726 2= 1 I*
1730 ?="
1740 #=U+1770
1756 $=: 1)
1760 #=1750
1778 $=: 1)CET#324¢: 1DX65%: 1))
1788 P=: 1»65+P
1796 I=I+ ‘
1600 1/3*a+x=1*1830
‘1810 ?—" Ill; .
1820 #=1730
1830 ?="" :
1848 7= 1 1"
11858 #=I1=18*R
1860 7= "m—mmmmmmmme® _
1870 #=1726 S R
1880 ?="I1IVOU WINI!I® .
1890 H=H+1 o
- 1908 #=197@
1916 #=1650 o
1928 ?="Y0U LOSE"
1938 J=J+1 ‘ .
1940 #=1970 i
195@ ?="CAT GOT THIS ONE. *
1960 @=+1 4
4978 ?="PLAY AGRIN? *;
1988 S=%
- 1998 #25=89=0+2020
2600 ?="Es"
2010 #=1030
2020 #=5=78=0%1970
2020 7="0" :
2048 ?=""
2058 ?=" I WON "
2060 ?=J
2078 ?=" GAMES"
2090 ="vOU WON *;
2098 ?=H e
2106 ?=" GAMES"
2116 ?="WE TIED *;
2120 ?=0
2438 ?=" GAMES" -

v

Ry

. Ao




- 65136 U=X

6

- .. CRSSETTE SRYER FOR 680

. . : i et

65088 ?="# OF NULLS? ";
65018 N=? _

65020 ?="G0 -"; Sl
65038 Z=¢ - . T G L
65048 Z=¢ : ~

65050 U=0
65060 [=132
65078 #=65230
65086 &=U
65090 X=:1)
65168 &=2
65118 ?=X
65120 I=Ut2/2+]

65140 &=U
65150 L=: 1)/256
65160 &=2

65170 #=L=0*65210
65190 $=L

65190 U=U+1

65200 #=65140
65210 ?=""

65220 U=U+1

65230 M=N A
65240 #=M=@*65280
65258 M=M-1

65260 $=0 v
65270 #=65240 o ~
65288 #=I+2+U<(2-292)+%65688

70 SAVE THE SAVER ITSELF. ADD ONE MORE LINE
65290 &=565 ' o
THEN TYPE: .

£=248 T e SR E
#=1 : | AT E S ; -

THE ROUTINE WILL THEN SAVE ITSELF. .~

=

‘..,
At

S e N

o o A o




__'TIC TAC TOE
; , " BY FRANK MCCOY 1/17/77
() .. . THIS VERSION FOR THE SWTP TVT

1068 Q=0 . ,_;W,y,__ T
1618 H=6 o
1020 J=0
10306 I=0
1035 $=22
1848 U=0

. 1658 S=1
1060 I=I+1
1070 :I)=1+48
1086 #=1<9*1668
1698 #=1670
1100 $=19
1110 7=""
1120 U=1
1138 ?="YOUR MOVE - ?%;
1135 $=18
1140 N=$-48
1150 #=3-48=M*2048
1168 ?="" :
1170 #=M=0%1630
1180 #=9<M*1220 ST
1190 #=:M)<E5%1240 -
1260 ?="SOMERODY HLRERDV THERE': S
1210 #=11060
1220 ?="ILLEGAL MOVE"
1230 #=1i060 =
124a :M)=g8 S e el
1250 #=1690 ' o
1252 $=19 , B
1254 ?=* MY MOVE - "
1256 $=18 '
1260 x=1
12706 L=0
1289 K=0
1296 N=1
1388 A=N
1316 B=X+N ,
1328 C=2*X+N =
1330 #=:A)=:BI+(: n)= C))az*issa s
13409 #=: R)=:B)+(: c><65)=2#1419
13560 D=R
1368 A=8

- 4378 B=C
138a C=D
13906 #=A=N*1440
1400 #=1340
1418 #=K>1%(: L)-79>*144a
1428 L=A.
1438 K=C :
1440 c=x=4+<2*x+~=9+<x=2>)*3e+l _
1438 N=X=1%2+1+N i
1460 #=1308 Ui e
1470 X=X+1 s

" 1480 N=X=2%2+1
1490 #=1300

1800 #=\408L50

s




1510
1520
1520
1540
1558
1560
1570
- 1575
1589
1558
1668
1605
1619
1620
1625
1630
1648
1660
1678
1680
1690
1700
1710
1720
1730
1746
1750
1766
1778
1780
1790
1800
18180
‘1828
1838
18480
1850
1868
1878

1860 $

1885
1898
. 4906
- 491@

1928

1925
1930
1948
1958
1955
1966
1978

1980 S=%

1998
2029 #
2630

2048 ?

2050

nars .

I1=8 : - .

P=0
I=I+1" o
P=: I)D65+P
#=1{9%1530
#=P=9%49506
K=M .
X=0
K=: 5))65*(K+5/2*0+x+(’/16384*2#1)+k7!0*9+2/9*842#1)
K=:5)C65*5+K
=X+1
S3X29+S
#=:K)>65%1580
:K)=79
S=: 5)=79M+S/2%A+%
#=L21%C: L)=79)%1910
l=11@60
?=K
?=Nl
?,."
=N
R=! DT T
I=1 ; NETR TR REEE N
?=" I I* : :
=" "y
=U%17780
$=:1) .
#=1780 g
$=: [ )CE5%32+(: I)D65%: 1))
P=: I)265+P
I=I+4
#=]/3%8+X=1%1830
9=n Inj -
#=1730 , ) P
=" R i T
=% T I*
#=1=16%R

#=1728
=19

2="11190U HIN!!!®
H=H+1 - .
#=1970

=1650
$=19

J=J+1
=1976 -
$=19
7="CAT GOT THIS UNE .
Q=0+1
?="PLAY AGRIN? i

#=5=89+*1038
'5=?8=9*197B

?="0"

=N

?=" I WON *;

D T

?="Y0U LOSE . Ty S L

P B A

e

B Ty




2680 ?="YOU WON ";

Qjasa ?2=H

106 ?=* GAMES"
2110 ?="WE TIED
2120 ?=Q
2138 ?=" GAMES"
2148 ?="~ .

*;

i

i

A\

4

o]

ey

R ——

ke




10 L

" “RENUMBER

. 8880 VERSION
64608 A=# " 64000 A=#
64010 B=¢ . T T 64010 B=g
640208 C=# o | 64820 C=#
64630 &=B 64630 4=B
64040 3= STARTING #? i 764646 7="STARTING v "
64658 D=7 . . 64858 D=?
64060 ?="STEP SIZE? " = ~64060 ?="STEP SIZE? *1
64070 E=? . - 64879 E=? .
64080 &=1 o 64080 &=1
64099 G=131 " 64898 G=159
64100 J=0 U 64108 J=8
64110 H=#+1 64140 He#e
64126 G=8+1/2¢6° 64120 G=4+1/2+G
64130 &= | 64130 &=%
64140 We: GIDAPSH(C-AI+H 64140 #=: GIA*S*CC~1)+8
64150 #=D-13(A-1)+(IIDIIL#C 64158 #=D-13(A-1)+€I>DI1#C
64160 :G)=D 764160 :G)=D
64170 &=2+1 S 64170 $=8+1
64188 J= o 64188 J=p
64190 D=D+E LS 64199 D=D+E .
64200 K=#+1 R 64200 K=#+1
64210 8=4+1 : . 64210 &=4+1
€422 #=: 6)>256% 64220 #=: G)*256519K
| @6423@ =H it 64230 #=H a2
64240 §=B ' 64248 &= '
64256 ?="DONE" 564258 P="DONE"
. AR FREe e ; Dt ety "'“*‘*Z"
NOTE: THIS PROGRAM IS RELOCATRBLE. 1.E. IT CAN BE RENUMBERED AND 1T

WILL STILL RUN. HOWEVER, THE STEP SIZE BETWEEN PROGRAM STEPS .
MUST REMARIN CONSTANT OR LINE 64148 WILL NOT WIORK RIGHT.
ALSO, THE LARGEST NUMBER OF THE PROGRAM TO BE RENUMBERED MUST BE

LESS THRN THE FIRST NUMBER OF THE RENUMBER PRROGRAM.

e




1000y Oy Ul & N b

aaee
6660 _
ao08

aaea
evpe
aoaa
eapg
0660
eeog
FFaa

- FFoe

FF24
FF24
FFe1
FF82
FF82
FF82
FF82
FF82

- apag

oeaq
aaae
00Bs
8p6s

eesh-.

eazc
803b
eazE
8a40
ae42
aa42
ea44
ea44
8046
0e48

. 864R

. 6o4B
- aegqc
864E
a64r
858
8651
6052
- aasz
8654
avs6
eass
aps3
0a5n
aasc
6a5E
aos@
aee2
8064
8054
8666
- Bae6v
a6s8
2rka

AVTL=-2
V-3 6

/9-23-76

/BY GARY SHANNON

& FRANK mccay

/CUPW?IGHT 1976, THE COMPUTER STORE

‘/DEFINE LOCRTIONS IN MDNITOR

ORG FFX ©

INCH. STR @

ORG FFX 24X -

POLCAT, STR @

ORG FFX 81X

QUTCH. STR 1

OUTS; STR e .

/SET RSIDE FOUR BYTES FOR USER
a’ggFéﬂgD INTERUPT ROUTINE IF NEEDED

" ZERQ, STR 4 ’ /INTERUPT VECTOR

nr; STR 2 | /CANCEL & C-R
,/GENERHL PURPDSE STORRGE -
- YARS, STR 52 /VARIABLES <nez>
BRAK, STR 2 t ,
' 5AVE10. STR 1 /BACK SLASH
. Svie+t, STR1 = . .
‘BRIK, STR 2 S

UF, STR 2 : 1.

| SAVE11, STR 1
SVi1+, STR 1

-SRYE14, STR 2 - /SPRCE"
EXCL, STR 2 . /.

_Quare., strz - . 2" :
DOLR. STR 1 /# 1ST HALF
DOLR+1, STR 1 . /# 2ND HALF
DOLLAR. STR 2 % ,
REMN1. STR 1 . /% 15T HALF
REMNZ, STR 1 . /% 2ND HALF
RAMFR, STR 1~ ~& 1ST HALF
“AMFR+1, STR 4 ) /& 2ND HALF

. QUITE, STR 1 - /2 1ST HALF
QUITE+1, STR 1 7 2ND HALF
FRREN, STR 2 s¢
PARIN, STR 2 .Y ~ ;
STAR. STR 1 ' /* 4ST HRLF
STAR+1, STR 1 o /% 2ND HALF
FLUS, STR 2 o . ,
COM3,  STR 2 2 , e
MINS, STR.2 ‘ S
PERD, STR 2 C L
SLASH. STR 2 /o
’

SAVER, STR 2
SAVEL, STR 4
SYi+1, STR 1

. -SRVE2, STR 14

CUR44. CTR 41

% it W, xistot




119

13

4F
CE
&b

4F
L4
a7
ED
24

8D

a7

SAVEZ, STR 1
'SV3+1,. STR 1
SAVE4, STR 1
SY4+1, STR 1
SAVES, STR 2
SAVEE, STR 1
SV6+1, STR 1
. SAVE?, STR 2
e GAYER, STR 2
- SAVEY, STR 1
- SV9+1, STR'1
COLN, STR 2
- SEML SIR 2
. -LESS, STR 2
. E@AL, STR 2 °
GRAT, STR 1
DECBUF-1. STR 4

DECBUF, STR 4
LASTD, STR 1
DELIM, STR 1

LINBUF, STR 73

ORG 8 F1X
: ’s;mcx, 5Tk @
" ORG 1 @
~ MI. STR 4
NMI, STR 4
. _,gﬁken, STR 8
= 3RG FCx @
8@ F1  START, LDSI STACK
CLRA R
FE FB  LDXI OKM
‘42 BSR STRGT
/o ~
- LOOPs CLRA
4R STAD DOLR
48 STRD DOLR+1 .
FE A2 JSRX CVTLN.
28 BCC STMNT
24  BSR EXEC
E9 559 START
65 . LOOP2, BSR FIND
ES ' EQSTRT, BE@ START
o0 LDXN @
4A STXD DOLR
42 . LDXD SRVE11
NG
INX
U INX :
13 BSR EXEC
ap BEQ LOOP3
42 LDSD SAVE11
aa LDSN @
4A CPXD DOLR
a5 ‘BER LOOP3

/LINE LENGTH +1

 /SPRCE FOR MONITOR

/STORAGE

__ ZINTERUPT VECTORS
 /PROGRAM STARTS HERE

- /WD LINE® THEN EXEC.

" /FEND LINE -

ZIF END THEN STOP
ZL@RD RERL LINE #

P PAST LINE #
(] L] ] L]

- /BUMP PAST SPACE

VEMECUTE IT
ZIF ZERQ,  CONTINUE

. /FIIND LINE #

ZGET IT
/WS IT CHANGED?
ZIF NOT GET NEXT

-

L A g s

T R NS

o s e

SO

T AL AR Mo S o L




128 FC38 /

121 Fc3@ @8 - INX : -ZINCREMENT OLD LINE#
122 FC21. DF 46. STXD EXCL . /SAVE FOR RETURN
123 FC32 20 E2. BRA  LOOP2 ' /CONTINUE
124 FC35 -/ L :
125 FC35 8D 5A LOOP2, ESR FND3 . /FIND NEXT LINE
126 FC37 20 E@ BRA EQSTRT /CONTINUE
127 FC39 / e : |
128 FC29 DF 72 EXEC, STXD SAVE? /EXECUTE LINE
129 FC3B BD FD EC  JSRX VAR2 R
130 FCIE @8 INX S _
‘131 FC3F 2 g ~ ~
132 FC3F A6 00 SKIP, LDAN @ " /GET FIRST TERM
132 FC41 8D 62 BSR EVIL . ZEVALUATE EXPRESSION
134 FC43 DE 4A OUTX, LDXD DOLR ZGET LINE #
135 FC45 39 RTS R ,
136 FC46 / e -
137 FrC46 81 22 EVIL, CPAI :* /1IF = THEN BRANCH
. 138 FC48 26 4E BNE EVALU S i .
139 FC4R 83 INX : . v
140 FC4B 7E FD 7?5  STRGT, JMPX STRNG /T0 PRINT IT
.141 FC4E - v v ‘ .
142 FC4E DF 74 STMNT, STXD SAVES " #SAVE LINE #
143 FCS8 97 4R STAD DOLR R s
144 FC52 D7 4B STBD DOLR+1 R
145 FC54 DE 4R LDXD DOLR : , o at
146 FCS6 26 69 BNE SKP2 . v ZIF LINE® ¢ @
147 FC58 7 -
148 FC58 CE @1 @8  LDXI PRGM /LIST PROGRAM
149 FC5B SC 5@ LST2, CPXD AMPR ZEND OF PROGRAM
156 FC5p 27 BA 8EQ EQSTRT SR _
. 151 FC5F DF 42 STXD SAVE11 . /LINE# FOR CVDEC
152 FC61 A6 oa LDAN @ ‘ i ) T
153 FC63 E6 @1 LDEN 1 '
154 FC65 BD FD 28  JSRX PRNT2
155 FC68 DE 42 LDXD SAVE11
156 FC6A @8 INK -
157 FCéB @8 INY

158 FCe6C BD FD 58  JSRX PNTMSG
159 FC6F BD FE F2  JSRX CRLF

168 FC72 20 E7 BRA LST2 , _
161 FC74 , / : : 4
162 FC74 DE 42 NXTXT, LDSD SAVE11 /GET POINTER
162 FC76 68 INX - ‘ /BUNP PAST LINE#
164 FC7? 08 ~ LOOKAG, INX , /FIND END OF LINE
165 .FC78 6D 00 TSTN @ 4 o R
166 FC7A 26 FB BNE LOOKAG ST e R
167 FC7C 08 - IN® e I
168 FC7D 39 . RIS
169 FC7E / ot . A
176 FC7E CE @1 @8 FIND, LDXI PRGM /FIND LINE #
171 FC81 DF 42 FND2, STXD SAYE11
/172 FC33 3C 50 -CPXD RMPR S i
173 FC85 27 18 BEQ RTS1 R
174 FC87 A6 o1 LDAN 1
175 FC89 98 48 SUAD DOLR+1
176 FCSB A6 @@ LDAN @ -
177 FCeD 92 4R SBAD DOLR

178 FCSF 24 04 8ce SET ..




188
182

189
19@

222 -

FC93
FC95
FC95
FCo7
FC38
FCo8
FC38
FC3C
FC3D
FC9F
FCA2

- FCAZ

FCHS
FCA?
FCRS
FCAB
FCAB
FCAD
FCARF
FCBa-
FCBR1
FCB2
FCR4
FCB4
FCBE
FCRR
FCBA
FCBC
FCEE
Fcce
FCC1
FCC1
FCC2
FCCS
FCC?
FCCs
FCCB
Feece
FcCch
FCCF -
FCCF
FCD1
FCDI

FCDS

FCDE
FCD?7

- FCD8

FCDS
FCDB
FroB
FCDD

- FCDD

FCDF
FCE1
FCE3
FCES
FCES
FCE?
FCE9

28 EC

86 FF
29

8D FD
27

DE 72
BD FD
32

C1 24
26 04
22

7E FF
Ce sF

av 7o
ac

26 01 .

SF

80

FF

81

A7 ea

E7 61

27 31

6D @0
26 FA

gnn FND2
SET. LDRI FFX -
5r51. RTS

EVALU, JSRX EVAL
PSHB

PSHRA
LDXD SRVE?
JSRX CONVP

PULR

CPBI : %
BNE AR1
PULB

iHPX QUTCH

ARL, SUBI :?
BEQ PRNT ‘
INCB

PULB -

BNE AR2
SHI

7
AR2, STAN 8

STBN 1

-ADBD QUITE -
" RCAD QUITE+1

STRD QUITE
STBD QUITE+1

. RTS

P :
SKP2, BSR FIND
BEQ@ INSRT :
LDXN @

CPXD DOLR

BNE INSRT

/ 2

8SR NXTXT
LDSD SAVELL .

DELT, CPXD RMPR
BEQ FITIT

LDRAN @

PSHRA

INX

INS

INS

BRA DELT

/ .

5ITIT: STSD AMPR
INSRT, LDXD 5RVES
LDB1 2

- TSIN @
BEQ GOTIT

CNTLN,
INX

TSTN @
BNE CNTLN

INCB

/SET NOT EQUAL

ZEVALURTE LINE

/STRING?

~ JTHEN PRINT IT

/PRINT?
/THEN DO IT -
/MACHINE LANGURGE?

 /THEN INTERUPT

/STORE NEW VALUE
/RANDOMIZER

St

/FIND LINE
/IF NOT THERE
/THEN INSERT
/NEN LINE

" /SETUP REGISTERS

/FOR DELETE
/DELETE OLD LINE-

/STORE NEW END

Rt

/COUNT NEW LINE LENGTH

. ZIF NO LINE THEN STOP -

T

t




FCEB’

FCEC

FCEE .

FCFa
FCF2
FCFd
FCF6
FLFg
FCFR
FCFC
FCFE

Fbea-

Fpoaa
FD&1
Foa2
FDo4
FDas
Fbav
FD@3
Fbag

. FDeB

Fpap
FDGF
Fpi@
Fpig
FD11
FD12
FD14
Fp16
Fb16
FD13
Fpic
FD1C
FD1F
FD1F
FDzo
FD22
FDz5
FD23
FD2A
FD2¢
FDZE

- FD31

FD34
FDI5

.FD37

F039

FD3B

FD3ID

. FDIE

Fp4a
FD42
Fo43
FD44
FD4S
FD47
FD49

4F-
DB 51
99 5a
97 3C

ba 59
92 58
24 22
be S6

9F 58

E6 @0
9 42

26 F8 .

9E 4R

9E 74

E7 o4
26 FR

60 a1
26 DF

F1

as

aa

&2
5B

78

89

- OPEN, CLRA

ADBD AMPR+1
ACAD AMPR
STAD SAYE1@
STBD 5V18+1
SUBD STAR+1
SBAD STAR
BCC RSTRT
LDXD AMPR

" LDSD SRVYE18

§TSO AMPR
INX

SLIDE, DEX
LDBN B
PSHE

. CPXD SAVE14

BNE SLIDE
/

DON, - LDSD DOLR
. S5TSN @

LDSD SAYES

DES L

ph :
_MOVL. INX

FULRE

" STBN 1

BNE MOVL
’ .

GOTIT, LDSI STACK

JMPX LOOP ,
e e
5smr, JMPX START

FRNT, PULB ,
PRNTZ, LDXI DECBUF
STXD SAVE4
LDXI PNRS10
CVD1, STXD SAVES
LDXN @ :
STXD SHVES

LDX1 SAVEE
J5RY DIVIDE -~
PSHA

LDXD SAVE4

LDAD SY2+1

ADAI - @

STAN @

INX

STXD SAVE4

LDOXD SHVES
PULA

INX

INX

TSIN 1

BNE CYD1
/ i

. Z1F TOO BIG THEN STOP

;

Pl

/CALCULRTE NEW END

/SLIDE QPEN GAP

/STORE LINE #
/GET NEW LINE

ZINSERT NEMW LINE

- /PRINT DECIMAL
. /CONVERT TQ DECIMAL

S

.A;m" A

o

PR




297
298
299
300
201
302
203
. 304
265
366
287
388
389
310
311
312
212
314
315
316

318
319
320
o321
322

322

324
225
326
327
328
329
330
321
232
332
334
335
336
- 337
338
3329
340

342
342
344
345
346
347
- 348
342
250
331
352
353

pey
FD4C

FD4E .

FD4F
FDS1
FD523
FDSS5
Fb3g&
FDS8
FD33
FDSB
FD3B
FDSD
FDSE
Fo&8
FD62
FD65S
FD&?
FD&7
FD6A
FD6C
FDSE
Fbra
Fbr2
Fbv2
FD75
FDO7S
FDr?7
FDr9
FD7B

FO?D -

FD2@
Fpaa
FDg2
Fpg2
FD82
FD8S

FD&7

ED@9
FD8A
FD8C
FDSE
el
FD82
FD32

FD92

FD94
FD396
FD3?
FD3g
FD33
FDSC
FO3E
FDRE
FOAZ
FDR4
FDAS

CE
62
ag
E6
€1
ar

72

4F
97

aa 81
as
ae

34
F9

o0 8§

ar
al}

a7
63
FF 81
F4
FF 24
58
a4
@2
AA

FF ae

oe
29

4E
a4

Fa

aa

cE
6R
&8
64
aa én

6

LDXI DECBUF-1
COMN 5
ZRSUPs  INX
I.DEN @

CP3I-:@

BEQ ZRSUP

COMX LASTD -

’
PNTMSG. CLRA :
STRTMS. STARD DELIM

'

OUTMSG: LDBN @
INX '

CPED DELIM
BEQ CTLC

JSRX QUTCH

‘ ERH QUTMSG

CTLC. JSRX POLCAT

© BCC RTS2 .

B5R -INCH2

_CPBI 3

ﬁEQ RSTRT
INCH2, JMPX INCH

e :
STRNGs BSR STRTMS '

LDAN @
CRARI ::
BER 0QUTD

CRLF2, JMPX CRLF
</

EVAL, 8SR GETYAL
/

NXTRM, PSHA

LDAN @
BEQ UUTN
CPRI :)
QUTN, PULR
BEQ OUTD
85R TERM
LDXD SAVE®
BRA NXTRM

’ .
TERM, PSHA
PSHR

LDAN @
PSHRA

INX

BSR GETYAL
STAD SAVER
STBRD SY3+1
5TXD SAVEG
LDX1 SAVEZR
PULA

PULE

/’

‘&

" JZERD SUPPRESS

/ZERQ FUR-DELIM
/STORE DELIMITER

/GENERRL ‘PURPOSE FRINT

/POL FOR CHARACTER

ZCONTROL-C?

/PRINT STRING LITERAL

- AEVALURTE EXPRESSION.

"~ /END OF LINE?

- /GET VALUE

e




354

359

382

- 389

- 398

1392
393
. 394

393
398

397
398
399
400

401
- FDFS

482

403

404
465
466
407
408

. 489

FDAS"

FDA?

FDRS

FDRA
FDRC
FDRE
FD8a
FDB2
FDBZ
FDB4
FDB4
FDEY
FDBA
FDBC
FDBE
FbCo
Focz
FDCS
FoLry
FDC8
FDpC8
FDCB
FoCo
FDCF
FDD1
FDD3
FDD&
FDDS
FoDAR
FDDB
FDDC
FDDC
FDOE
FDE®
FDE2
FDEZ
FDE4
FDES
FDES
FDE?
FDE3
FDER
FDEC
FDEC

" FOEE
FDF@&

FDF2
FDF4

FDFS
FDF?
FDF8
FDF9

FDFB .

FDFD
FDFF

24
as

S8

&9

68

69

86

A5

D6

a1

50
ae

CPARL :*

BNE EVAL2

PULA

MULTIP, STAD SAYE2
5TED 5vVa+d

LDBI 16

_STBD SAVE4

CLRA

/

MULT, LSRX SAVE2
RORX SY2+1

BCC NOAD ,
MULTI, BSR ADD
NOAD, ASLN 1
ROLN @

DECX SAVEL

BNE MULT
RTS2., RTS

’

GETVYAL. JSRX CYBIN
RCC oUTY

cegr :?

BNE VYRR

STXD SAVES

JSRX INLN

" BSR -EVAL
ADXD SAVEZ

QuTD, INX
ouTY, RTS

vl

VAR, CPBI :§
BNE YAR1

ESR INCH2
CLRA

INX

RTS

/’
VAR1, CPBI : ¢

BNE VAR2
INX

BRA EYAL
) .

YARZ. BSR CONYP
LDAN 8 '
LDBN 1

LOXD SHVEE

RTS

/
"ARRAY, BSR EVAL
A5LE

ROLA
ADBD AMFR+1
ACAD AMPR
ﬁﬁ'ﬂ PRCK

.

" /SEE IF *
ZMULTIPLY
©* /2°5 COMPLEMENT

/LOOP TIL DONE

/GET YALUE
Z0F LITERAL
Z/0R INPUT

#BR STRING

Z/0R VARIARLE
/0R ARRAY ELEMENT

/LOAD OLD INDEX T

/LOCATE ARRAY ELEMENT

ez e




410

411
412
412
414
415
416
417
. 419
426

422
422
424
425
426

427

428
. 429
430
421
432
432
434
435
426
437
438
429

440.

441
442

442
444
445
446
447
448
443

450

451
452
452
454

. 455
456

457
458

- 459

460
461
462
452
464
465
466
467
468

469

FDFF -

FEQL
FEB2

FEBR -
FEQS

FEG?
FEBS
FEGR
FEGC
Feap

FEGD -

CEOF
FE11
FE12
FE15
FE1S
FE17
FE17
FE1S
FE1B
FE1C
FE1E
FEZG
FE24
FEZz1
FE23
FE23
FE26
FE28

FE28
FEZE

FE2R
FEZD
FE2F
FEz8
FE32
FE34
FE3&
FEZS
FE3R
FE3E
FEIB
FEZD
FEIF
FE48
FE42

‘FE44

FE4S
FE47
FE43
FE4B
FE48
FE4C
FE4D
FE4F
FE4F
FES1
FE52

FESZ.

FESS

a1
wa

pd
[

;@8

a1
(20}

2F

X3

a1

8

CONYP, LDBN @
INX

PSHB
CPRI ::
BEQ ARRRAY
CLRA
NDBI IFX
ACRE 2
RSLB

Fe

" PRCK, STXD SAVEG

STAD SAVE4
STBD SY4+1 -
LDXD 5RVE4
PULB

RTS

/ N
EVAL2, CPAI :+
BNE EVALZ
PULR

ADD. RDBN 1
ACAN @

RTS

/’ S
EVAL3. CPAI :--

BNS EVAL4

PULAR

SUSTR., SUBN 1
SBAN B .
RTS

p) Ry
EYAL4, CPAI 2FX

BNE EVYALS

PULR :
BSR DIVIDE
5TAD REMNI,
STBD REMNZ2
LDAD SRVE2
LDBD SY2+1
RTS

7

EVALS. SURI ==
BNE EVYAL6
PULA

BSR SUBTR

" BME NOTEQ

ISTB .
BEQ EQL
NOTEQ, LDBI FFX
EQL, BRA COMBOUT

7
EVYAL6, DECA
PULR

" BE@ EVAL?
p

5U82, B5R SUBTR
ROLB

CoMQuT, CLRS
NDBI 1

RTS

T

/GET LOCATION

/0F VARIABLE OR
/ARRAY ELEMENT

" /STORE OLD INDEX
ZLOAD NEW INDEX
ZRODITION

/SUBTRACTION

/SEE IF IT’S DIVIDE

/SEE IF SQUAL TEST

" /SEE IF LESS THAN TEST

N

iy




47a

’re

473

480

436

FESS”

FE36

FESS
FES9

FESS
FESB
FESC
FESD
FESE
FESF
FEea
FE&1
FE62
FE63
FE&4
FE6S
FEES
FE6S
FE&B
FE&D

. FEGF

FE7L
FEV3
FE7S
FEV3

FE7E .

FEZD
FE7F
FES1

- FES2

FE&2
FEB4

FES?

FESA
FESD
FESF
FE91
FE93
FE9S
FE95
FES7
FE39
FESR
FESD
FESF
FERB
FEA1
FER2
FERZ
FER3
FEAS
FERS
FEA7
FERY
FEAR
FEAB
FEAD
FERF
FER1

DY

/o

EVAL?. ESK SUB2
COMBOUT, COMB
BRA COMOUT

Y
PWRS16, 27X

16X
3

ESX.
8
168
0 .

19

a
1

/ .
DIVIDE. CLRX SHYEL
GOT., INCX SAVE1
A5LN 1

ROLN @8

BCC 60T

RORN @

RORN 1

CLRX SRVYEZ

CLRX 5Y2+4 :
DIY2, BSR SUBTR

- 8cC 0K

BSR RDD
cLC

9Cx

0K, SEC
ROLX S¥2+1
ROLX SRVE2
DECX SRVE1L
BEQ DONE
LSRN @ =
RORN 1

BRA DIY2

e
TSIN, LDBN @

CPRI 3AX -
BPL NOTDEC
CPBI :@
BGE DONE
MOTDEC. SEC
RTS

DONE, CLC
DUN, RTS

/ .
L/TVTLN:_ BSR INLN

CVEIN, BSR TSTN
8CS DUN

-CONT, CLRR

CLRS
CBLOOP, ADEN @
ACAI 8

SURI :8

SBAI @

CTroan caucs

 /GT TEST

/10000

" /1008
. /100

/18
/1

/DIVIDE 16-BITS

/TEST FOR NUMERIC

/CONYERT TO BINRRY




@ .

w538 FEBS® D7 67 STBD SY1+1
521 FEB? 03 INY
Q/ 532 FEBS .37 PSHR
U 533 FE@3 8D oA BSR TSTN

534 FEEB 32 PULB

535 FEBC 25 E2 BCS DONE

526 FEBE 58 ASLE

537 FEBF 49 ROLA o

535 FEC@ 58 . RSLB : -

539 FEC1 49 ROLA ‘ S

540 FECZ DB 67 ADBD SV1+1

541 FEC4 99 65 ACAD SAVEL

542 FECG 58 RSLE

543 FEC? 49 ROLA

544 FECS 20 E1 BRA CBLOOP .

545 FECA v p, - -

546 FECA C1 48. - INLNE. CPBI 40X . /CRMCEL

547 FECC 27 @8 BEQ NEWLIN e

548 FECE @@ INY o . ,
549 FECE SC 99 4R CPXI @ 74 , ZLINE LENGTH +2
550 FED2 26 @@ BNE INLN2 : k

551 FED4 8D 1C NEWLIN. 85R CRLF ,

552 FEDE S BRI v
552 FEDG CE @@ @2 INLN, LDXI @ 2  /INPUT LINE FROM TERMINAL
554 FEDS 89 INLNS, DEX S
555 FEDA 27 F8  BE@ NEWLIN |

55¢  FEDC p, . , '

@, 557 FEDC BD FF 99 INLN2, JSRN INCH /INPUT CHARACTER

558 FEDF E7 @7 STEN 87X /STORE IT

559 FEEL C1 ¢  CPBI SFY  7/BACKSPACE?

560 FEEZ 27 F4  BEQ INLNS T S

- 561 FEES s , :

562 FEE5 C1 @b  INLN3. CFBI DX /CARRIAGE RETURN
562 FEE? 28 F2 BMI INLNZ : . ,
564 FEES 26 DF ENE INLNE - _

565 FEER ;- R e

566 FEER 6F @7 INLN4. CLRN 87X JCLERR LAST CHAR
567 FEED CE @9 33  LDNI LINBUF o b

568 FEF@ 20 o4 BRA LF

| 569 FEF2 7 = '

578 FEF2 (6 @D CRLF. LDBI DX " JCARR-RET

571 FEF4 8D 02 BSR OUTCH2 - T

572 FEF6 C6 GR LF, LDBI 18 /LINE-FEED

572 FEFR 7E FF @1 QUTCH2. JMPX OUTCH ‘ s

574 FEFB P > : -
575 FEFE @D OKM. DX /90K™ MESSAGE
576 FEFC @R 18 e : -
577 FEFD 4F o S e e
578 FEFE 4B K ‘ Sl
579 ECFE 00 e

580 FFao o

531 FFeg END

g 2 Ffaq o '. : RN e e o

o




INCH
POLCAT
QuTCH
aurs
ZERQ -
Aar
VARS
BRAK
SAVE1H

- SV16+4

BRIK
up
SAVE11
SY11+4
SAYE14
EXCL
QUOTE
DOLR
DOLR+1
DOLLAR
REMN1
REMN2
FAMPR
AMPR+1
QUITE
QUITE+L
PAREN
PARIN
i STAR
5TAarR+1
"PLUS
-COMA
MINS
PERD
SLASH
SAVER
SAVEL
5V1+1
SAVEZ
5v2+1
SAVEZR
S5Y3+H
SAVE4
SY4+1
SAVES
SAVEG
Sve+1
SHVE?
SRVES
SRVYES
S5y9+1
COLN
SEMI
LESS
EQAL
GRAT
DECBUF-1
DECBUF
LASTD
DELIM

-FFOO

FF24
FFa1
FFR2
ABGO
aagd
a066
2027
aazc
8930
@azE
0249
pe4z
2043
a044
2046
2043
au4dn
@048
oa4C
GO4E
aa4rF
aa5e
a851
P52
aas3
6054
0056
aass

aas9
aasn .
8asc -
aosE

aa6a
agez
0064

- BBs6

aaay
0863
8069

apen

a668
8e6C

. pasp

G06E
8678

6671

aur2
-8874

- 8876

eery
8478
aazn
agre
aavE
aa3a
aas1
aas2
oase
eesy?

11

—

o R . e

e o WA e+ 265




(3

LINBUF
STRCK
Mr

NMI
PRGM
START
oK

. STRGT

Loas

T CYTLN

STMNT

EXEC
LOOPZ

FIND
EQSTRT
LaorPz
FNDZ
VARZ2
SKIP

"EVIL

ouTX
EvAaLU
STRNG
SKP2
L5712
PRNTZ2
PNTM5G

 CRLF
NXTXT

LOOKARG
FND2

- RTS1

‘SET
‘EVAL

CONVP -

‘ARL

PRNT
FIR2
INSRT
DELT
FITIT
GOTIT
CNTLN
OPEN
RSTRT -
SL1DE
DON
MOVL
PHRS18

-LVYD1

DIVIDE
ZRSUP
STRTMS
QUTMSG
CTLe
RTSZ
INCH2
ouTp

CRLF2
LTV

‘easa

@0F1
8109
9104
9108
FLo@
FEFB

FC4B

ccas

FEAR

FC4E
FC39

. FC1v
FCPE

FC19
FC35
FCI1
FDEC
FC3F
FC4s
FC43
FC98
FD75
FCC1
£ese
Fbz@e
D358

FEF2
- FCvd

FC7?

cC81

FC37
FC95

- FD8@

FOFF
FCAB
FD1F
FCBY
FCoo
FCCF
FCOR
Fb1i6
FCES
FCEB
FpiC
Fbual
Fbas
FD1i@
FESB
Fpzg8
FEGS
FD4E
FDS3
FDSB

- FD67

FDC?
D72
FDPDA

FD7D
£nra

12

P

A e e s




NXTRM
k - QUTN
: TERM
~ EVALZ2
MULTIP
huLT
NORD
MULTI
AbD
T CVBIN
_oury
VAR
INLN
‘VAR1L
ARRAY
PRCK
EVALZ
EYAL4
SUBTR
EVALS
EVALE
NOTEQ
EQL
comsouT
EVALY
sugz
conour
, GOT
DIv2
0K
DUNE
TSTN
NOTDEC
DUN
CONT
- ceLogr
INLNE
- NEWLIN
INLN2
INLNS
INLNZ
INLN4
" LF
ouTcH2

‘Fp82

Fp33
FD92
FE1vV
FDRA
FDB4
FDBE
FDBC
FE1C
FEAS

- FPDB

FDDC
FEDE
FDES
FDF5
FEOD

FE21

FE2B
FE26
FEZR

FE4B

FE47
FE49
FE58

FES6 -

FE4F
FES2

FEBR -

FEVR
FE82
FEA1
FEQS
FESF
FER2
FERS
FEAB
FECH
FED4
FEDC
FED9
FEES
FEEB
FEF6
FEF3

i3

et

el
g

L}

4_.
- —rtt







