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YTL -2
A VERY TINY LANGURGE
FOR THE RLTAIR 688 -

INTRODUCTION:

YTL~2 IS THE SECOND YERY TINY LANGURGE DEVELOPED FOR THE RLTRIR
688 COMPUTER SYSTEM. VTL-2 REPRESENTS AN ENORMOUS INPROYEMENT OVER THE
EARLIER YTL-1 LANGUAGE, FAND INCORPORATES SOME THIRTY ADDITIONAL FERTURES
IN SPITE OF THESE ENHANCEMENTS. IT STILL REQUIRES ONLY 768 BYTES OF
READ~-ONLY-MEMORY. AND STILL FITS INTO THE THREE EMPTY PROM SOCKETS
ALREARDY ON THE 688 CPU BUARD.

THE STATEMENTS THAT MAY BE ENTERED RS INPUT TO THE YTL-2 INTER-
PRETER ARE OF TWO TYPES. ' ‘

1, DIRECT STATEMENTS, HWHICH HAVE NO LINE NUMBER. AND ARE EXEC-
UTED IMMEDIRTLY AFTER THEY RRE ENTERED. :

2. PROGRAM STATEMENTS, WHICH ARE USED TO BUILD A PROGRAM, AND
ARE NOT EXECUTED UNTIL THE PROGRAM 1S RUN. PROGRAM STRTE-
I;ﬁNT?:RgUg; HAVE LINE NUMBERS IDENTIFIYING THEIR LOCATION IN

E GRAM. .

YTL-2 IS SIMPLE ENOUGH FOR THE EEGINNER TO USE ERSILY, RAND YET
POWERFUL ENOUGH TO SERVE THE NEEDS OF THE MOST ADYANCED USERS. THE
SUBSCRIPTED MEMORY REFERENCE COMMANDS. AND FULL INFUT-QUTPUT FORMAT
CONTROL, MAKE ¥TL-2 A VERSATILE LANGUAGE SUITIBLE FOR SULYING R WIDE
RANGE OF COMPUTER PROBLENS.

PRELIMINARY CONCEPTS:

LINE NUMBERS MUST PRECEDE EACH PROGRAM STATEMENT, AND MUST BE
SEPARATED FROM THAT STATEMENT BY A SINGLE BLANK SPACE. THESE NUMBERS
MUST BE IN THE RANGE OF 1-65525. LINE NUMBER ZERU IS NOT PERMITTED.
?gféH LI#S ENDS WITH A CARRIAGE RETURN, AND MUST BE LESS THAN 73 CHARAC-

S LONG.

[T IS RECOMMENDED THAT LINES BE NUMBERED IN STEPS UF TEN (18, 20,
38,....ETC. > SO THAT NEW STATEMENTS MAY BE INSERTED IF NECESSARY.

VARIABLES MAY BE REFRESENTED BY ANY SINGLE ALPHABETIC OR SPECIAL
CHARACTER CEG. PUNCTUATION MARK. !“#$%&()=-+%:;2/2 ( [1). MOST OF
THESE ARE RYAILABLE FOR THE USER TO DEFINE RS HE WISHES. A FEWN OF THE
VARIABLE NAMES HOWEVER, HAYE BEEN SET ASIDE FOR SPECIAL PURPOSES. THESE
SO-CALLED VSYSTEM YARIABLESY WILL BE DISCUSSED IN DETARIL BELOMW

THE VALUE ASSIGNED 10 A VARIABLE MAY EE EITHER A NUMERIC VALUE
IN THE RANGE @-65535, OR B SINGLE ASCII CHARACTER CINCLUDING CONTROL-
CHARACTERS).  NUMERIC AND STRING VALUES MAY BE FREELY INTERCHANGED.
IN WHICH CASE. THE CHARACTERS BRE EQUIVALENT TO THE DECIMAL VYALUE OF
THEIR ASCII CODE REPRESENTATION. THUS, 1T BECOMES POSSIBLE TO RDD 1 TO
THE LETTER A", GIVING AS R RESULY, THE LETIER “B".
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THE ARITHMETIC OPERATIONS FERMITTED FOR USE IN EXFRESSIONS RRE:

CADDITION)

(SUBTRACTION)

CMULTIPLICATION)

(DIVISION)

C(TEST FOR EQURLITY)

(TEST FOR GREATER THAN OR EQUAL TQ)
CTEST FOR LESS THAN)

THE TEST OPERATIONS, EQUAL TO, GREATER THAN OR EQUAL TO. AND
LESS THAN. ALL RETURN R VALUE OF ZERO IF THE TEST FRILS, AND A YALUE OF
ONE IF THE TEST IS SUCCESSFUL.

: EXPRESSIONS IN VYTL-2 MAY CONTRIN ANY NUMBER OF YARIABLES OR
NUMERIC YALUES (LITERALS) CONNECTED BY ANY OF THE ABUYE OPERATION
SYMBOLS. FPRRENTHESES MAY BE USED TO ALTER THE URDER OF EXECUTION OF
THE OPERATIONS. IF NO PARENTHESES ARE INCLUDED, THE OPERATIONS PROCEED
IN STRICTLY RIGHT TO LEFT ORDER. , ’ ‘

THE VALUE RESULTING FROM THE EXPRESSION MUST BE RSSIGNED TO SOME
VARIABLE NAME. THIS IS DONE WITH THE EQUAL SIGN. NOTE THAT THE SYMBUL
HAS THO MEANINGS DEFENDING ON WHERE 1T QCCURS IN THE EXPRESSION. THE
EXPRESSION "A=B=C" MEANS TEST 8 AND C FOR EQUALITY. IF THEY ARE EQUAL.
PUT -8 ONE IN R; IF THEY ARE UNEQUAL., FUT A ZERO IN A.

SOUME EXAMPLES OF VALID ARITHMETIC EXPRESSIONS WOULD BE:

AVENET +

Y=A*(X*X) +B*X+( WITH LEFT TO RIGHT EXECUTION THIS IS
EQUIVELANT TO: Y=(A*X*X+B)*X+C
Y=CREXFX ) +(B¥*X)+( WHICH IS EQUIVALENT TO:  -RAX12+BX+C

» NOTICE HOW THE RBSENCE OF PARENTHESES ARQUND THE QUUANTITY B*X
IN THE FIRST EXPRESSION HAS CUMPLETELY ALTERED IT5 MERANING. KEEP THE
LEFT TO RIGHT ORDER IN MIND. AND WHEN IN DOUBT, USE PARENTHESES TO
CONTROL THE ORDER UF EYALUATION. .

SYSTEM YARIABLES:

IN DRDER TO CONSERVE SPACE, AND TO FROVIDE A MORE CONSISTENT SYNTAX,
VTL-2 USES “SYSTEM YARIABLES® TU RACCONPLISH FUNCTIONS USURLY DONE WITH
SPECIAL KEY WORDS IN OTHER LANGUAGES. THIS CONVENTION 1S PROBABLY THE
SINGLE MOST IMPORTANT REASON FOR ITS TINY SIZE.

THESE SPECIAL YARI HBLES ARE USED FOR SUCH FUNCTIUNS RS THE
BASIC “PRINT, GOTO, GOSUB, RETURN, IF, AND RANDOM’ FUNCTIONS.

THE SYSTEM YARIABLE "NUMBER" OR "POUND SIGN" (#) REPRESENTS THE
LINE NUMBER OF THE LINE BEING EXECUTED. UNTIL THE STRTEMENT HRS BEEN
COMPLETED, IT WILL CONTAIN THE CURRENT LINE NUMBER. SO THAT THE
STATEMENT: fes

18a
I5 EQUIVELENT TO SIMPLY WRITING "16@ A=188". AFTER COMPLETION OF R
LINE: THIS YARIARBLE WILL CONTRIN THE NUMBER OF THE NEXT LINE T0 BE
EXECUTED. IF NOTHING IS DONE TO THE YARIABLE, THIS WILL BE THE NEXT
LINE IN THE PROGRAM TEXT. IF R STATEMENT CHANGES #, HOWEYER, THE NEXT
LINE EXECUTED WILL BE THE LINE WITH THE NUMBER THAT MATCHES THE YALUE
OF #. THUS THE YARIARBLE # MAY BE USED TQ TRANSFER CONTROL TO A DIFF-
ERENT PART OF THE PROGRAM.




THIS 1S THE YTL-2 EQUIVELANT OF THE BASIC "GOTO" STHTEMENT. FOR
#=380 MEANS  "GOTO 3@e*

IF THE # YARIABLE SHOULD EVER BE SET TO ZERQ EY SOME STATEMENT,
THIS VALUE WILL BE IGNORED. AND THE PRUGRAM WILL PROCEED RS IF NO CHANGE
HAD TRKEN PLACE. THIS FACT ALLONS US TO WRITE "IF* STATEMENTS IN VYTL-2.
CONSIDER THE FOLLOWING EXAMPLE:

“ EXAMPLE:

18 X=1 SET X EQUAL 10 1
20 #=(X=25)*30 1F X=25 GOTO 5@
38 X=X+1 AbD 1 10 X

48 #=20 GoTo 28

sa..... CONTINUE

NOTICE THAT THE QUANTITY (X=25)> WILL HAYE THE VYALUE ONE. IF IT
IS TRUE THAT X IS EQUAL TO 25, AND THE YALUE ZERO 1F IT IS FRLSE. ' WHEN
THI5 LOGICAL YARLUE IS MULTIPLIED TIMES 5@. THE RESULT WILL BE EITHER
ZERU, OR 5@. IF 1T 15 56 THE STATEMENT CAUSES A "GOTO 58" TO OCCUR.
IF THE VALUE 15 ZERQ, A “GOTO @" WHICH IS R DUMMY OPERATION, CRUSES THE
NEXT STARTEMENT DOWN (NUMBER 8) TO BE EXECUTED.

TAKING RDYANTAGE OF LEFT-TO-RIGHT EVALURTION. THQ BYTES OF
MEMURY COULD BE SAVED BY WRITING:

28 #=X=235+38

EACH AND EVERY TIME THE YALUE OF # IS CHANGED BY R PROGRRM
STRATEMENT. THE OLD-VYALUE+1 15 SRYED IN THE SYSTEM VYARIABLE "EXCLAMATION
POINT" C!). IN OTHER WORDS AFTER EXECUTING A GOTO. THE LINE NUMBER
OF THE LINE THRT FOLLOWS THE GQTQ IS SAYED SO THRT A SUBROUTINE WILL
KNOW WHICH PROGRAM STATEMENT CALLED 1T, AND WILL KNOW WHERE TQ RETURN
WHEN FINISHED. THUS THE # YARIARBLE 1S USED FOR BOTH GOTO AND Gosue
OPERATIONS.  FOR EXAMPLE: ‘

10 X=1
20 #=100

20 X=2

40 #=100

50 X=3

€8 #=100

100 X=x*x

110 #=! ¢GOTO BACK WHERE YOU CRAME FROM)

IN THI5 EXAMPLE, CONTROL PROCEEDS FROM LINE 28 TO LINE 100.

RFTER THAT. LINE 110 CAUSES CONTROL TO RETURN TQ LINE 30. WHEN LINE 4@
I5 EXECUTED, THE SUBROUTINE AT 109 WILL RETURN TO LINE 50,

: THE ACTUARL VALUE STORED IN THE ! YARIABLE IS <(OLD LINE NUMBER+1)
BUT, ¥TL-2. IF IT DOES NOT FIND THE EXACT LINE NUMBER 1T 15 SEARCHING

(_ FOR, WILL TAKE THE NEXT HIGHER LINE NUMBER. THEREFORE. IF R PRUGRAM
STATEMENT SAYS "#=32" AND THERE RRE LINES NUMBERED 58 AND 68 WITH
NOTHING IN BETWEEN, CONTROL PASSES TO THE NEXT HIGHER LINE NUMBER. &8.




THE SYSTEM YARIABLE "QUESTION MARK" (?) REPRESENTS THE USER’S

C TERMINRL. IT CAN BE EITHER AN _INPUT., OR AN OUTPUT. DEPENDING ON WHICH

s IDE OF THE EQURL SIGN 1T RFPEARS.

THE STRTEMENT “?=R" 1S INTERPRETED AS "PRINT A", AND THE STRTE-
METNT "X=?*15 INTERPRETED RS "INPUT X*. NOTE THAT THE *“?" MARY BE
INCLUDED RNYWHERE IN THE EXPRESSION. FOR EXAMPLE THE FROGRAM:

1@ ?="ENTER THREE YALUES"
28 A=(?+2+2)/3

3@ ?="THE RAYERRGE 15"

48 ?=A

WILL REQUEST THREE INPUTS WHILE EXECUTING LINE 2e.

WHEN TYPING IN @ REPLY TO A REQUEST FOR INPUT. THE USER MAY
ENTER ANY ONE OF THREE DIFFERENT TYPES OF DATA:

1. A DECIMAL NUMBER
2. A YARIABLE NAME
3. ANY VYRLID YTL-2 EXPRESSION

THUS, FOR EXAMPLE, THE USER MAY REFLY WITH SUCH THINGS RS "1ee4"
OR “A+B*(3/X)". IN EACH CASE THE EXPRESSION IS COMPLETELY EVALURTED
BEFORE THE RESULT 1S FASSED TO THE INFUT STATEMENT. THE ONLY EXCEPTION
IS THAT Y0U ARE NOT ALLOWED TO RESFOND MITH ANOTHER QUESTION -MARK RS
THIS WILL MESS UP THE LINE POINTER IN THE INTERPRETER; CRUSING IT TO
RETURN AN IMPROPER VALUE.

IF A CARRIAGE-RETURN, WITH NO YALUE, IS TYPED IN RESPONSE TO
R REQUEST FOR INPUT, THE INTERPRETER WILL RETURN SOME UNDEFINED VALUE.
THEREFQORE, THIS I5 NOT RECOMMENDED.

~ HWHEN THE QUESTION MARK 1S ON THE LEFT SIDE OF THE FIRST EQURL
SIGN IT REPRESENTS A PRINT STATEMENT. WHEN TH1S OCUCURS, EITHER OF THO
DIFFERENT THINGS MAY BE ON THE RIGHT SIDE OF THE EQUAL SIGN:

1. ANY VALID YTL-2 EXPRESSION (AS DEF INED RBOVE)
2 R STRING OF CHARACTERS ENCLOSED IN QUGTE MARKS <(**)

WHEN THE EXPRESSION IS fi NUMERIC ONE., THE YALUE 15 COMPUTED; AND
PRINTED RS A LEFT ADJUSTED: UNSIGNED. DECIMAL INTEGER, WITH NO LERDING
OR TRAILING BLANKS. R CARRIAGE RETURN NEVER FOLLOWS THE FRINTING OF R
DECIMAL VALUE. ~

WHEN THE EXPRESSION 15 A QUOTED CHARACTER STRING. THE HCTUAL
STRING OF CHARACTERS 15 PRINTED WITH NO LEADING OR TRAILING BLANKS. A
CARRIAGE-RETURN LINE-FEED SEQUENCE WILL FOLLOW THE PRINTING OF A STRING
UNLESS A SEMICOLON FOLLONWS THE CLOSING QUOTE.

THE OMWISION OF LERDING AND TRAILING BLANKS RLLOKS COMPLETE
CONTROL OF FORMARTYING PRINTED OUTPUT. FOR EXAMPLE THE PROGRAM:

18 ?=56/2
20 ?=", “;
30 2=265+3
49 ?=". "
50 ?=16
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WILL PRINT THE LINE: "23,268. 16" WITH NO SPACES BETWEEN THE FIECES.

THIS FEATURE IS MOST OFTEN USED IN FLOATING POINT. AND MULTIPLE PREC-
ISION SUBROUTINES. (SEE “FACTORIALS" IN THE SAMPLE PROGRAM SECTION. )

IF, AT ANY TIME, IT 1S DESIRED TO HAYE A CARRIAGE-RETURN LINE-
FEED PRINTED, THE STATEMNENT ?="* WILL ARCOMPLISH THIS.

THE SYSTEM VARIABLE "PER-CENT" (X%) CONTAINS THE VALUE OF THE
REMRINDER OF THE LRST DIVIIDE OPERATION. THIS VALUE WILL REMAIN THE
SAME UNTIL THE NEXT DIVIDE OPERRTION.

THE SYSTEM VARIABLE "APOSTROPHE® () REPRESENTS R RANDOM NUMBER.
THIS NUMBER MWILL HRVE AN UNPREDICTABLE VYALUE IN THE RANGE @-65533.
IF CALLED TWICE ON THE SRME LINE, THE SAME YALUE WILL BE RETURNED BOTH
TIMES. THE YALUE OF THE YARIABLE 1S SCRAMBLED ERCH TIME ANY STRTEMENT
IS EXECUTED. THEREFORE, FOR BEST RESULTS, IT I5 HIGHLY RECOMMENDED THAT
AT LEAST ONE OTHER COMPUTATION EE PERFORMED BEFORE THE YALUE 1S AGARIN
CALLED FOR. THIS MAY EVEN BE R SIMPLE DUMNY STRTEMENT SUCH RS "Z=2+7",
FOR AN EXAMPLE OF THIS SEE "DON’T LOSE YOUR AT" 1IN THE SAMPLE PROGRAMS
SECTION.

IN ADDITION TO DECIMAL NUMERIC INPUT AND QUTPUT. THE SYSTEM
YARIABLE "DOLLAR SIGN" ($> 15 USED TO INPUT AND OUTFUT SINGLE CHARACTERS
AS WITH THE QUESTION MARK YARIABLE, “A=$" MEANS “INPUT A SINGLE RSCII
CHRRACTER AND PLRCE ITS NUMERIC YALUE IN R". SIMILARLY, "$=X" MEANS
"PRINT THE SINGLE ASCII CHARACTER WHOSE VALUE IS STORED [N X". FOR
EXAMPLE THE FROGRAM: '

16 A=65

20 $=A

28 A=R+1

48 #=A<91%20
@ ?=""

NILL PRINT OUT, AS ONE CONTINUOUS STRING, ALL THE LETTERS OF THE ALPH-
ABET: ABCDEFGHIJKLMNOPQRSTUYMXYZ. IF YOU WISH TO FIND QUT WHAT DECIMAL
VALUES CORRESPOND TQ WHICH CHARACTERS, THESE CAN BE FOUND IN THE é8@
REFERENCE MANUAL. OR SIMPLY COMPUTED BY TYPING THE DIRECT STRTEMENT:
*?=$" AND THEN ENTERING THE CHARACTER WHOSE DECIMAL YALUE 1S TO BE FOUND

THE SYSTEM YARIABLE “ASTERISK" (*) REPRESENTS THE MEMORY SIZE
0F YOUR COMPUTER. FOR A 1K SYSTEM THIS WOULD BE 1824, FOR A 17K SYSTEM
IT WOULD BE 17%1824, WHEN THE NACHINE IS FIRST TURNED ON. ANR YTL-2 IS
CALLED FOR THE FIRST TINME, THE USER MWUST TYFE IN THE VALUE OF THE *
YARIABLE AS A DIRECT STATEMENT. "*=1024" FOR EXMAPLE.

IF A PERSON WISHES 710 ALLOT SPACE FOR USER DEFINED NACHINE LANG-
URGE SUBROUTINES, THEN THE YARIABLE * 15 SET EQUAL TO THE BOTTOM OF THE .
FIRST BYTE REQUIRED BY THE USER DEFINED ROUTINE.

THE SYSTEM VARIABLE "AMPERSAND" (&) REPRESENTS THE NEXT RAVRIL-
ABLE BYTE OF MEMORY IN THE PROGRAM BUFFER.  WHEN FIRST CALLING YTL-2, UR
NHEN IT 1S DESIRED. TQ ERRSE THE PRESENT PRUGRAM. TH1S MUST BE INIT-
IALIZED TQ THE YRLUE 264. "&=264" AS A DIRECT STRTEMENT.




RT ANY GIVEN TIME, THE USER MAY FIND OUT HOW MUCH OF HIS MEMORY

(U STILL REMAINS UNUSED BY TYPING "?=*#-&". THI5 WILL CRUSE THE $YSTEM_TO

RESPOND WITH THE NUMBER OF BYTES REMAINING. R MINIMUM OF RT LEAST ¥
SYTES ARE NEEDED FOR ANY LINE OF ¥YTL-2.  THE LINE NUMBERS ARE SHVED

IN BINARY. AND REQUIRE THO BYTES REGARDLESS OF THEIR DECIMAL VYALUES.
THE LINES "1 X=Y* AND *"65668 X=Y" BOTH I9KE UP AN IDENTICAL 7 BYIES OF
MEMORY> AND ARE EXRMPLES OF THE NORMAL MINIMUM YALID ¥YTL-2 LINE.

ANY MEMORY REMAINING PAST THE END OF R PROGRAM MAY BE USED RS
ARRAY STORAGE. THIS ARRAY STORAGE MAY BE USED FOR SAVING NUMERIC OR
STRING VYALUES. THE RRRAY DOES NOT HAVE A NAME. SINCE THERE IS ONLY ONE.
8UT, IT CAN BE DIVIDED UP INTQ SEVERAL PIECES AND USED FOR DIFFERENT
GROUFPS OF DATAR.  (SEE "CIPHER" IN THE SAMPLE PROGRAMS SECTION. )
A SUBSCRIPT EXPRESSION IS5 IDENTIFIED BY A COLON AND A RIGHT PRARENTHESES,
THE COLON MARKS THE BEGINNING OF THE EXPRESSION AND THE RIGHT PAREN-
THESES MARKS THE END.  THUS. FOR EXANPLE, “:1)=8" PLACES R ZERQ IN THE
FIRST THO BYTE WORD FAST THE END OF THE PROGRAM, AND ":2+7)=R" PLACES
THE YALUE OF A IN THE 9TH THO-BYTE WORD PAST THE END OF THE PROGRAM.

SUBSCRIPTS SHOULD NOT BE ALLOKED TQ BE LESS THAN ONE (1> RS THIS
WILL POINT THE SUBSCRIPT INTO THE PROGRAM AND COULD CAUSE 1T TQ BE WIPED

our.

SUBSCRIPT EXPRESSIONS MAY BE ANY VALID YTL-2 NUMERIC EXPRESSIONS
THIS EXMRPLE SHOULD CLARIFY THE USE OF SUBSCRIPT EXPRESSIONS:

16 I=1 SET POINTER ‘
20 1)=% INPUT A CHARACTER 1O NEXT ARRAY WORD
38 #=:1)=13*%68 GOTO 68 IF ITS A CRRRIAGE RETURN CHARACTER
48 I=I+4 POINT TO MEXT ARRAY HORD

56 #=20 GO GET ANOTHER CHRRACTER

6@ ?=u" PRINT CARRIAGE RETURN-LINE FEED

78 I=1 RESET POINTER

ga $=:1) PRINT ITH CHARACTER

90 #=:1)=13%128 IF CARRIAGE RETURN THEN GOTQ 12@

iea I=I+1 POINT TO NEXT CHARACTER

110 #=80 GO0 GET NEXT CHRRACTER

12@ ?="* 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 COMPLETE STRING AS IT WRS TYPED.

FOR FURTHER EXANPLES, STUDY THE GAME PROGRANS WHICH USE CHARAC-
TER INPUT AND THOSE THAT HRVE ARRAYS REPRESENTING THE PLAYING BOARD.
THESE WILL BE FOUND IN THE SAMPLE PROGRAMS SECTION.

SINCE SUBSCRIPTS REFER TU TWQ 8YTE WORDS, AND SINCE VALUES RS
LARGE AS 65535 ARE RLLOWED AS SUBSCRIPTS, IT 1S POSSIBLE THAT LARGE
YALUES IN THE SUBSCRIPT EXPRESSION MAY “HRAP ARQUND* THE END OF MEMORY
AND REACH LOCATIONS WITHIN THE PROGRRM TEXT.  THEREFORE. THERE 1S A
DANGER THAT ¥TL-2 PROGRAMS USING COMPUTED SURSCRIPTS MAY "CLOBBER™ THEM-
SELVES, ON THE OTHER HAND, THIS ALSO MEANS THAT A VYTL-2 PROGRAM MAY
MODIFY ITSELF, RALTHOUGH THIS PRACTICE 15 NOT RECOMMENDED.
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. OF THE EQUAL SIGN, THE EXFRESSION IS EVALURTED. THE VALUE PLACED AS R

7

THE SYSTEM VARIABLE "GRERTER THAN®" <>)> IS USED T0 PASS A YALUE
10 A MACHINE LANGUAGE SUBROUTINE. KWHEN ENCOUNTERED ON THE LEFT SIDE

18 BIT INTEGER IN THE R AND B REGISTERS. HND A SUFTWARE INTERUPT IS
GENERATED.  (SEE 680 MANUAL FOR DETRILS ON USER INTERUPT HANDLING. )
AT THE CONCLUSSION OF THE MACHINE LANGUAGE SUBROUTINE: R RETURN-FROM-
INTERUPT INSTRUCTION RETURNS CONTROL 10 ¥YTL-2, AND PLACES THE VALUE
FOUND IN THE A AND B REGISTERS INTO THE SYSTEM VARIABLE >

NOTE THAT THE YALUE STORED IN > 1S PULLED OFF THE 5TACK BY THE
RTI INSTRUCTION, SO THAT IF YOU WISH TO CHANGE THE VAL.UE PLACED INTQ
THE VARIABLE > 'YOU SHOULD FIRST -PUL‘ THE CONDITION CODE5 OFF THE STACK
THEN “PUL’ THE B & A REGISTERS OFF THE STACK. THEN RFTER REFLACING THE
VALUES IN THE 9 & B REGISTERS WITH THE NEW VALUES, YOU SHOULD “PUS‘ THE
A REGISTER ONCE RND THE B REGISTER TNICE. WHEN TH1S RQUYINE 1S FOLLOWED
IT WILL PLACE THE PROPER VALUES INTQ THE STACK FOR A RETURN-FROM-
INTERUPT INSTRUCTION TO WORK CORRECTLY.

IF NO INTERUFT SERYICE ROUTINE 1S USED, WHEN > 15 ENCOUNTERED RS
THE FIRST CHRRACTER ON ANY LINE, CONTROL IS PASSED TO THE 639 MONITOR.
FROM THERE, IF THE STACK HAS NOT BEEN DISTURBED. ONE MAY RETURN TO YTL-2
WITH THE MONITOR RESUME COMMAND. (P).

THERE 15 NO "END* STATEMENT IN YTL-2. THE INTERPRETER SIMPLY
CONTINUES SEQUENTIALY THROUGH THE FROGRAM UNTIL IT RUNS OUT OF LINES TO
EXECUTE, OR UNTIL A STATEMENT IS ENCOUNTERED WHICH WILL TRY TO TRANSFER
CONTROL TO R LINE THRT IS GREATER IN NUMBER THAN RNY IN THE FROGRAM.




‘8
OPERATIONAL CHARACTERISTICS

WHEN THE 680 IS FIRST TURNED ON THE FOLLOWING THINGS MUST BE
DONE BEFORE ANY YTL-2 PROGRAM MAY BE ENTERED. THE SYSTEM COMES UP WITH| -
THE MONITOR IN CONTROL. CONTROL IS PARSSED TO THE VTL-2 INTERPRETER BY
TYPING THE MONITOR COMMAND: JFC@@. THE MONITOR WILL PLACE A SPACE
BETWEEN THE "J*® AND THE MACHINE ADDRESS *FCO@". NO SPACES SHOULD BE
TYPED, RAND NO CARRIAGE RETURN I5 NECESSHRY. :

ONCE ¥TL-2 IS IN CONTROL, THE MESSAGE *OK* WILL BE PRINTED. THE
NEXT STEP IS TO SET YOUR MEMORY SIZE. THIS IS DONE BY TYFING *=1824
FOR A 1X SYSTEM, *=1024%17 FOR A 17K SYSTEM, AND SO ON.

FINALY, THE USER MUST SET THE "END OF PROGRAM" POINTER. THIS IS
DONE BY TYPING &=264. THIS NUMBER WILL BE THE SAME FOR RLL SYSTEMS
REGARDLESS OF MEMORY SIZE.

YTL-2 IS NON READY TO BEGIN RCCEFTING PROGRAMS RAND COMMFINDS.
IF AT ANY TIME IT IS DESIRED TO ERASE THE PROGRAM IN MEMORY, REPERT THE
sgg;ngngésPS GIVEN RBOVE. THIS WILL RE-INITIALIZE THE YTL-2 PROGRRM |

MHEN A PROGRAM LINE IS ENTERED, IT WILL BE [NSERTED 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 TEXY, THE OLD LINE WILL BE REPLACED BY THE NEW LINE.
IF THE LINE NUMSER ONLY IS5 TYPED. FOLLOWED IMMEDIATLY BY R UARRIRGE
RETURN; THE LINE WITH THAT NUMBER WILL BE DELETED.

WHILE TYPING IN FROGRAM LINES. THE SYSTEM SHOULD SINGLE SPRCE,
AND MAKE NO REPLIES TO LINES ENTERED. IF, ASFTER TYPING A LINE. THE
SYSTEM DOUBLE SPACES DOKWN, AND PRINTS "0K" THAT INDICATES THAT THERE
KWAS NOT ENOUGH MEMORY RYAILABLE TO INSERT THE NEW LINE JUST TYPED.

THE USER MAY CHECK TO SEE HOW MUCH NEMORY 15 STILL RYRILRBLE 8Y
TYPING THE DIRECT STATEMENT (NO LINE NUNBER) "7=*-g"  THE SYSTEM WNILL
RESPOND MITH THE NUNBER OF UNUSED BYTES REMARINING.

WHILE TYPING IN A LINE, THE BACK-ARROW KEY (SHIFT-0 ON S0ME
TERMINALS, OR UNDERLINE ON OTHERS) WILL CRUSE THE LRST CHARACTER TYPED
TO BE DELETED FROM THE INPUT BUFFER. THE CHARACTER WILL STILL APPEAR
ON THE SCREEN OR PRINTOUT, BUT WILL NO LONGER BE IN MEMORY. THUS THE
LINE "A=B*C._+N* GOES IN R5 "A=B+N*, WHERE THE "*C* WAS ERASED IN MEMORY
BY TNO BRCK-ARROW CHARARCTERS. :

AT ANY TIME BEFORE HITTING RETURN, THE ENTIRE LINE MAY BE ERASED
FROM MEMORY BY TYPING THE AT~SIGN CHARACTER (@) (SHIFT-P OR "CRNCEL" ON
SONME TERMINALS. ) ]

TYPING THE SINGLE CHARAGTER ZERQ (@) FOLLOWED BY A CARRIAGE
RETURN, CAUSES THE SYSTEN TO PRINT QUT R LISTING OF THE PROGRAM.

WHILE PRINTING IS TAKING PLACE, WHETHER AS R PROGRAM LISTING, UR
AS OUTPUT FROM A PROGRAM, THE OPERATION MAY EE CANCELLED, AND CONTROL
RETURNED TO YTL-2 8% PRESSING CONTROL-C. WHEN THIS IS DONE. THE SYSTEN
COMPLETES IT’S CURRENT PRINT SYRTEMENT, AND THEN PRINTS “OK" TO
ACKNOKWLEDGE THE INTERUPTION.
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' IN ADDITION TQ TH1S. ANY OTHER KEY (PREFEKRBLY Fi NON-PRINTING
CONTROL CHARACTER SUCH AS CONTROL-A) MAY BE PRESSED. THIS WILL CAUSE THE
SYSTEM TO TEMPORARILY SUSPEND OPERATION, AND WAIT FOR ANOTHER KEY TO EE
PRESSED.  (RGRIN PREFERABLY A NON PRINTING CHARACTER. )

THIS FEATURE ALLOWS USERS WITH YIDEQ TERMINALS TO LIST THEIR
PROGRAMS A SECTION AT A TIME, HITTING CONTROL-A TO STOP THE LISTING,
AND HITTING IT AGAIN TO RESUME LISTING.

NOTE THAT THESE CHARACTERS ALSO AFFECT PRINTING BEING DONE 8Y A
PROGRAN.  YOU MAY TEMPORARILY HALT YOUR FROGRAM WITH A CONTROL-A. FND
START IT UP AGRIN WITH ANOTHER CONTROL-A. THESE KEYS WORK ONLY DURING
PRINTING WHICH USES THE QUESTION MARK SYSTEM VARIABLE. STRING PRINTING
WITH THE DOLLAR SIGN VARIABLE WILL NOT INTERUPT IN THIS MANNER. THIS
?bliglgdgp'{gngSER THE OPTION OF MAKING H1S PROGRAM INTERUPTRELE OR NON-

SHOULD AN UNINTERUPTABLE PROGRAM BECOME “LOCKED UP" IN A LOUP.
THE ONLY WRY TO BREAK QUT 1S WITH THE FRONT PANEL RESET SWITCH. WHEN
THIS IS DONE. THE JFCOO MUST BE TYPED TO RETURN TU VTL-2. 8UI THE
REMRINING STEPS LISTED RBOVE TO CLEAR THE PROGRAM MUST NOT BE PERFORMED!

TO RUN B PROGRAM, THE USER SIMPLY TYPES THE DIRECT COMMAND "#=1*
CGOTO 1),  THIS CAUSES THE SYSTEM TO FIND THE LOWEST NUMBERED LINE AND
BEGIN EXECUTING THERE. IF IT IS DESIRED T0 BEGIN EXECUTING AT SOME
OTHER LINE NUMBER. SAY 1068, SINPLY TYPE "#=1808%, OR WHATEVER LINE
NUHBER 1S  DESIRED.

COMMENTS MARY BE INSERTED ON ﬂNS' LINE BY PRECEEDING THEM WITH A
RIGHT PARENTHESES. THIS SYMNBOL NUST FOLLOW THE EXPRESSION ON THE LINE
IMMEDIRATELY, WITH NO BLANKS IN BETHEEN. THIS CAUSES THE SYSTEM TO STOP
EVALUATING THE LINE AND GO ON TO THE NEXT LINE. IF A LINE IS5 TO CONTAIN
(i)NLﬁ'EF? COMMENT, THE FIRST CHARACTER ON THE LINE MUST EE A RIGHT FAREN-
HESES. '

THERE ARE NO ERROR MESSAGES IN YTL-2. IF AN EXPRESSION IS WRONG
THE RESULTS OF EVALUATING THAT EXPRESSION WILL RLSO BE WRONG. 1IN OTHER
HORDS, VIL-2 ASSUMES THAT YOU KNOW WHAT YOU ARE DOING. AND WILL DO ITS
BEST TO EXECUTE ANY STATEMENT THAT YOU GIVE IT. THIS LEAVES WIDE
LATITUDE FOR TRYING VARIOUS PROGRAMNMING *TRICKS", BUT ALSQ LERVES THE
RESPUNSIB!LIH' OF VERIFYING PROGRAM ARCCURACY WITH THE PROGRAMMER.

YTL-2 PROGRANMS MRY BE SAYED ON CASSETE OR PAFER TAPE. FOR PFIF’ER
TAPE, SIMNELY TYPE “6", AND PUNCH A LISTING. FOR CASSETTE OPERATION.
THIS METHOD WILL NOT WORK, SINCE THE CASSETTE OPERRTES TOQ FAST TO ALLOW
YTL-2 TO FINISH PROCESSING EACH LINE IN TIME. CASSETTE TAPES MRY BE
MADE USING THE MOTOROLA FORMAT TAPE PUNCH PROGRAM IN THE &30 PROGRAMMING
MANUAL. BEFORE THIS 1S5 DONE, YOU MUST MOTE THE YALUE OF THE & VARIABLE
(TYPE ?=82 AND WRITE IT DOWN) SO THART IT CAN BE SET EACK 10 THIS VYALUE
AFTER READING THE PROGRAM BACK IN. AFTER LOADING FROM CASSETIE (MONITOR
L COMMAND) YOU MUST TYPE &= AND THE YALUE NOTED. WITHOUT THIS, THE
PROGRAM NAY NOT EXECUTE CORRECTLY.
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SAMPLE OF PROGRAMMING

WHEN STARTVING: A LIFT THE RUN-HALT SWITCH
B. TURN THE COMPUTER ON
C. LIFT THE RESET SWITCH
D. - TURN THE RUN-HRLT SNITCH TO RUN
£ THE MONITOR SHOULD REPLY MITH A PERIOD ¢.)
F. TYPE IN J FCOO
G. YTL-2 SHOULD REPLY “OK"
0K YTL-2 PROMPT
=1024 SET MEMORY SIZE TO 1024 BYTES
OK YIL-2 PROMPT
=264 RESET PROGRAM POINTER
oK YIL-2 PROMPY
10 n=0 SET A EQUAL TO ZERO
20 8=1 SET B EQUAL TO ONE
26 ?=A PRINT THE YALUE OF A
48 ?=*1 = o PRINT “FACTORIAL EQUALS®
50 ?=8 FRINT THE VALUE OF B
60 =" PRINT A CARRIAGE RETURN LINE FEED
70 A=A+1 INCREMENT A
8@ B=f*3 MULTIPLY B TIMES A
90 #=ACI*30 IF A IS LESS THAN 9 THEN GOTO STEP # 36
;—713 . EXECUTE PROGRAM
1! = 1
21 =2
3 =6
4! = 24
&1 = 120
6! = 728
7! = 5040
8! = 40320

oK YTL-2 PROMPT SAYING IT’5 DONE.
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LIST OF NEW FERTURES OF ¥TL-2
COMPARED 10 YTL-1

#1 11 MORE YARIRBLES

#2 1 ARRAY

#2 COMPUTED RETURN RDDRESS

#4 END OF PROGRAM POINTER

#5 END OF MEMORY POINTER

#6 RANDOM NUMBER GENERATOR

#7 SINGLE CHARRCTER STRING INPUT
#8 SINGLE CHARACTER STRING OUTPUT
#9 MACHINE LANGUAGE SUBROUTINES

#lo COMPUTED LINE INPUTS

#11 COMPUTED RRRAY

#i2 FASTER UPERATION

#1232 INPUT-QUTPUT CONPHTHBILITY ON LIST

#14 FASTER LINE INSERTION

#15 NO DOUBLE CRRRIAGE RETURN ON LINE INFUTS

#16 "OK" PROMPT

#17 NO FROMPT ON LINE INSERTION

#i18 NULLS AND CONTROL CHARACTERS EQUAL OR LESS THAN CARRIAGE-RETURN
ARE NOT INSERTED INTQ LINES

#13 CONTROL-C S5TOPS EXECUTION WHEN PRINTING

#20 HNS' KES’ PRE:'SED gggﬁf’ggs UPERRTI ON HHEN PRINTING

#21 ALL INTERUPT YECTORS RRE FPRESERYED

#22 ON INITIRLIZATION, SETTING THE LINE NUMBER EQUAL T0 ZERQ
IS NO LONGER NEEDED

#22 MULTIPLE OPERATIONS ARE ALLOWED ON A YALUE ON ONE LINE

#24 SINGLE RND MULTIFLE FARENTHESES RRE RLLOWED

#25 PRINT STRTENENTS MAY BE WITH OR WITHOUT A FOLLOWING
CARRIAGE-RETURN LINE FEED _

#28 NO LERDING OR TRAILING SPACES ARE ADDED TO A PRINTED NUMBER

#27 # STANDS FOR PRESENT LINE NUMBER NOT PRESENT LINE NUMBER + 1

#28 MORE UNDERSTANDASLE SYSTEM VARIABLES, EI. # STANDS FOR LINE #

#29 32 MOKE BYTES ARE ALOTTED FOR FROGRAM SPACE

#3@ PROGRAN TAXKES UP 18X LESS5 SPACE IN MEMORY

#31 UP T0 72 CHARACTERS RRE RLLONED PER LINE
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LIST OF FEATURES

VARIABLES
YARIASLE NEFAINING

A-Z COMMON VYARIABLES
' USE FREELY FOR STORING VYALUES

SYSTEM YARIRBLES

! RETURN RDDRESS

POINTS TO THE LINE # AFTER THE LAST #= STATEMENT

POINTER FOR LITERAL PRINT STATEMENTS

LINE NUNBER

SINGLE CHARACTER STRING CINPUT OR OQUTPUT)

REMAINDER AFIER THE LAST DIVIDE OPERATION

POINTS TO THE LRST BYTE OF FROGRAM

RANDOM NUMBER

E"EIZS START OF PARENTHESIZED EXPRESSION

SETS END OF LINE

SETS END OF PARENTHESIZED EXPRESSION

SETS END OF RRRAY DESCRIPTION

USED ALSQ FOR REMARX STATEMENT

FPOINTS TO END OF MEMORY

MACHINE LANGURGE SUBROUTINE

PRINT STATEMENT WHEN ON LEFT OF EQUAL SIGN

INPUT STATEMENT HHEN ON RIGHT OF EQUAL SIGN

: DEFINES START OF ARRAY DESCRIFTION

i WHEN FOLOMING A LITERAL PRINT STRTEMENT,
SAYS DO NOT PRINT CARRIAGE-RETURN LINE-FEED

L =ik AL MAY BE USED FREELY RS STANDARD YARIRBLES
BUT USE IS NOT RECOMMNENDED FOR LEGIBILTY REASONS

WA NN WHE 2

AV

OPERATORS

+ ADD 10 PREVIOQUS YALUE

- SUBTRARCT FROM FREVIQUS YALUE

* MULTIPLY TIMES PREVIOQUS VALUE

’ DIVIDE PREVIOUS YALUE BY .

= IS PREVIOUS VYALUE EQUAL TO (YE5 = 1. NOQ = @)

< 1S PREVIOUS YALUE LESS THAN (YES = 1., NO = @)

2> 15 PREVIOUS YALUE EQUAL TO OR GREATER THAN (¥Y=1, N=8)
THE DEFAULT OPERATOR IS THE LESS THAN TEST.




1ee
iie
iz2e
136
148
158
166
ive
180
198
200
218
228
238@
240
250
268
278

290

420
440

530

540

S6a
Sr7e

1z

HURKLE

Pmnn

P="A HURKLE I5 HIDING ON A"
?=*19 BY 18 GRID. HOMEBRSE®
2=%ON THE GRID IS POINT 98"
P=%AND A GRIDPOINT 15 ANV"
P="PAIR OF WHOLE NUMBERS®
P="TRY T0 GUESS THE HURKLE’S"
;=:QRIDP01N[ YOU GET 5 GUESSES"®
=

R=*/100%@+%

A=R/18

B=x

K=1
?="GUESS #":
=K
= PR
X=?/1@
Y=/
?= LR
=X*10+Y=R*540
K=K+1
#=K=6%440
=G0 "
=Y=p¥270+(Y{B*2604)
P="SOUTH":
=378
P="NORTH"; -
=X=A*410+(X<A¥*480)
= "WEST";
#=410
P="EAST":
P8
»:?: “un
#=230
Pzmn
P="SORRY THAT’S 5 GUESSES™
;’='; THE HURKLE IS5 AT ";
=P

?:ll

L Pmnw

?="LETS PLAY RAGARIN."
?="HURKLE IS5 HIDING"
#=180

3=’:'|’DU FOUND HIM IN ";
?=" GUESSES™"

#=490
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TIME OF DAY DIGITAL CLOCK

FOR 3088 BUHD TERMINALS FOR 118 BAUD TERMINALS

10 ?="HOUR ?"; 18 ?="HOUR ?%;
20 H=? ' 28 H=?

38 P="MINUTE ?%; 3@ P="NINUTE ?%:
48 M=? 40 M=?

58 ?="SECOND ?°; 5@ ?="SECOND ?";
£o S=? - 68 5=? '
78 ?="READY" 78 ?="READY"
88 A=$ 88 R=$%

9@ 5=5+1 98 S=5+1

108 W=5/60+H : 168 M=5/6a+M
118 S=% 118 5=4

126 H=M/66+H : 120 H=M/60+H
13@ N=% 130 M=%

140 H=H/24*@+} 140 H=H/24%@+%
15@ ?="TIME: " 158 ?=H/10@

168 ?=H/10 ' 160 7=

176 ?=% : 178 ?=":%;

188 ?=":%; 180 ?=M/18

196 ?=Ms1@ 198 2=

1208 =y 208 y=4:";

219 ?=":"; 218 ?=5/1@

2208 ?=5/10 228 ?=x

238 ?=2 230 $=13

240 $=42 248 A=k

256 A=B 258 A=8

268 T=31 260 A=R

2ve T=T-1 278 A=B8+8

280 #=T=0%9@ 286 T=14

296 #=27@ 298 T=7-1

368 #=T=0%38
318 #=29@
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FACTORIALS

CALCULATES FACTORIALS UNTIL IT RUNS QUT -OF MEMORY
: FOR IK OF MEMORY THIS IS RBOUT 268!

19 n=1

28 L=2

38 :1)=1
48 I=2

- 58 :1)=@

68 I=I+1

78 #=L2>1%58
8@ ?=""

98 ?=""

108 ?=A

116 ?=%! ="
120 ?=vv
138 I=L+1
i4@ I=1-1
150 #=:1)=9%140
160 ?=:1)
176 I=I1-1
180 #=1=0%228 .
198 ?=:1)/10
200 ?=X

210 #=178
220 R=R+1
230 I=4

248 (=0

258 X=:1)

© 268 :1)=A%X

278 #=: I){X¥328
280 :I)=:I)4C
290 C=:1)/168
2060 :1)=x

318 I=I+4

320 #=L>1%230
338 #=C=0%80
348 L=L+1

350 #=*-4/2C(L*38@
J68 :1)=(

378 #=298
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UMEEKDAY

18 #=4480

2@ ?="DAY OF THE WEEK"
28 P=""

48 P="MONTH? *;

5@ M=? :

£0 #=M>13*40

78 #=H=0%40

80 ?=DAY OF MONTH? ";
98 D=?

106 ?="YEAR? "

118 y=?

- 120 #=Y>1360%230

136 #=VY<186*150
148 #=70

15 ?=""

164 ?="1S THAT 19";
i7e »=Y

186 ?="? %
196 X=$%

260 #=K=89=0*70
218 ?="ES"

220 Y=Y+i908
238 C=Y/16008
248 Y=x

256 #=Y/4*8+X=0%280
268 :1)=6

27a :2)=2

280 N=Y/4+Y4D+: MI+(2%CC=18) ) A 7¥O+X
298 #=300+(28*W)
8@ ?="SUN";
310 #=43@0

228 ?="MON*;
330 #=430

340 ?="TUES";
350 #=430

60 P="WEDNES";
370 #=340

388 ?="THURS";
398 #=430

480 ?="FRI";
418 #=42@

420 ?="SATUR";
438 ?="DAY"

448 :1)=0

458 :2)=3

460 : 2=

478 : 4)=6

488 :5)=1

498 :&)=4

5008 :7)=6

Jla :8)=2

580 :9)=3 .

536 :19)=0

4@ :14)=2
558 :12)=3

560 #=20




i@ 1=

20 I=I+1

3@ :I1)=46
48 #=I<41%z0
58 :25)=42
66 I=8

70 J=1

80 $=1-1/7+64

28 ?=" - ";
108 sS=I1+J
119 $=:5)

120 J=J+1

1280 #=J=6*160
14@ ?=" ";
150 #=1p@
ise I=I1+7

17@ ?=*"

i8a@ ?=n"

196 #=1<{43%78
200 ?="*

210 7= 1 2 2 4 5°

228 ?="*

23@ ?="YOQUR MQYE --";

248 =42
258 I=1+1
260 :1)=%

270 #=: 1)=13%320
280 #=:I)=3*580

QBJECT OF THE GAME IS TO CHANGE

17

STARSHOOTER

30 #=: ] )=95=0%250

2

360 I=I[-1

318 #=260

320 A=:43)-64
330 7=""

340 #=9>6%220
350 B=:44)-48
360 #=B16%230
370 S=R*7+1+B
384 ?=""

398 #=:S)=42%420
- 408 ?="THAT’S NOT A STAR!"

418 #=230
428 :5)=46
430 C=S-7
440 #=520
450 C=5-1
460 #=520
478 C=5+1
480 #=520
490 C=5+7
Jea #=520
5108 #=60
528 t=!
o320 #=:
548 :C)=42
550 #=t
568 : C)=46
578 #=t

HIS:

A -
e -.

C-. . *,
D

E -

122485

£)=42+560

s,
B-*. .. *
C-%, . ..*
D-*. . . *

E — % % & ok

122343




19

DON’T LOSE YOUR AT!

ED VERNER
ADAPTED TO YTL-2 BY GARY SHANNON
(A GRME SIMILAR TO ”BRGLES")

THE OBJECT OF THE GAME 1S TQ GUESS THE SECRET NUMBER PI1CKED BY THE
COMPUTER.  THE NUMBER MAS THREE DIGITS, NO ZERQES. AND NOQ DIGIT IS
REPEATED. AFTER YOU TYPE YOUR GUESS, THE COMPUTER WILL FRINT AN "IT"
FOR EVERY CORRECT DIGIT IN TIME WRONG POSITION, AND AN "RT" FOR EVERY
CORRECT DIGIT IN THE RIGHT POSITION. YOU WIN WHEN YOU GET 3 "AT’S",

EEHC;-!T”NE THAT YOU GUESS INCORRECTLY. YOU LOSE S% OF THE POINTS You
HAYE LEFT. :

10 T=0 . 310 #=C=N*S
20 L=0 320 #=C=\*S
38 ?="DON‘T LOSE YOUR ‘AT<" 32a K=
40 X=</9GHi+1 2408 S=620
50 Y=/ 9%g+a+d 350 #=A=X*S
60 #=X=y*4a 368 #=B=Y*S
70 2= 9%aeivl 370 #=C=2%5
80 #=X=2%40 280 #=KCI¥580
98 #=Y=2*49 290 ?=""
100 ?="I’VE GOT A NUMBER. " 400 7="Y0U NIN *;
195 L=Lti 410 ?=P/160
110 P=iceea 428 ?=". %;
120 ?=n4 430 ?=4/10
120 ?="Y0U HAVE " 44@ ?=3
148 ?=p/100 450 7=" POINTS FOR A TOTAL OF *
150 ?=" %; 460 T=T+P
168 ?=4/10 498 ?=T/100
170 7= 500 ?=". %
188 ?=" POINTS LEFT" 510 ?=4/10
190 ?=v" 520 ?=%
200 9~"»nvn~f'voun GUESS? -~ " 548 7=" POINTS IN ";
210 G=" 550 7=L
520 A=6/100 560 ?=" GAMES. "
230 B=/10 570 #=30
240 C= 580 P=P/20%19
260 52600 | 590 #=120
270 ¥=A=Y*S 0@ ?="IT *;
280 #=f=2%5 610 #=!
298 #=B=X*S 628 ?="AT
300 #=B=2*5 630 K=K+1

640 #=!

L — ——— ] IR Fokes oo ok




200

=108

D $=22

?="CRAPS ! "
e i N

="HOW NUCH DO YOU BET? - *;
=B=0*90

P="GOOD LUCK!*
=B=0*430
#=T3B*160

?="T00 MUCH!"
P="Y0U HAVE $*;
?2=T

?=* LEFT. "

#=48

Pmnn

?="ROLL-";

A=?

$=22

P="FIRST ROLL: *
#=500

#=R=7+360
#=R=11%260
#=RC4*390
#=R=12+399

?=.l‘

?=R

?=" IS YOUR POINT®
P=R

?=*ROLL~";

20

CRAPS !
310 fA=¢%
320 #=500
338 #=R=7*398
340 #=R=P*360
350 #=300
360 7="YoU NIN®
378 TI=T+B
326 #=120
398 T=T-8
400 ?="Y0U LOSE"
410 #=T=0*%430
420 #=128
430 ?="Y0U ARE BUSTED!"
440 ?="MOVE OVER AND LET THE NEXT*"
456 ?="SUCKER TRY. "
468 ?=""
478 #=10
480 7="BE SERIOQUS"
498 #=48
500 R=‘/6%@+%+1
318 ?=R
920 X=X+11213
33@ ?=" AND *;
J40 5=7/6%0+1+4
550 X=x+*56001
560 ?=5
J7@ ?=" (%
588 R=R+S
590 ?=R
e@a ?=")*
610 #=!
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20 I=I+1

30 : 1)=I+64

40 #=1{26%20

58 I=1

6 2="

78 N=’/26%@+%+1
8@ H=:M)

98 :M)=:1)

188 : I)=H

110 I=1+1

120 #=]1(27%70
13@ ?="TEXT?"
140 ?=""

15 I=27

16a : =%

170 #=:1)=13%220
150 #=: [)=95=0%200

i96 I=I-2
200 I=I+1
218 #=160
220 7="*
a38 I=2v

240 #=:1)<69¥2ra
250 T=:1)-64

CIPHER GRME

268 : [D=:T7)
278 1=1+1
288 #=:1)>14%2408

- 296 ="

30@ ?="CODE: "

313 =””

320 =27

230 $=:1)

349 #=: [)=13*370
I50 1=1+1

360 #=230

278 7="" :
298 ?="SUITCH? ~ ";

, 390 R=$

408 B=%

410 #=B=64%370
420 1=27

420 #=:1)=R*496
448 #=: [)=0=0*460
430 : 1D>=A

468 [=1+] .
478 #=: ])=13%290
480 #=430

49 : 1)=pR

560 #=460
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PHRASE SORT

1@ $=22

20 1=6

38 I=I+1

48 : I)=¢

50 L=: 1)=35%2

68 I=I-L

78 #=:1)>14%3@
86 ?=""

98 I1=1

188 K=I

116 J=X

120 #=:K)=32*164
120 #=:J)=32%158
140 #=:K)2: J)*168
156 J=K

160 K=K+1

176 #=:K)>14%120
18@ H=:1)

198 : =01

2008 :J)=H

218 I=I+1

220 #=:1>>14%400
236 I=8

240 I=1+1

258 $=:1)

260 #=:1)>14%248
278 ?=*"




FRCTORS OF A NUMBER
THIS VERSION FOR THE TVT

16 #=2606
28 D=D+2/3%@+Z=0%2+(D3I)+D+1,
3@ @=N-D

40 #=0<D*300
50 #=%>1%20
60 ?=""

70 ?=D

80 N=0

90 Q=N/D

160 #=%>1%20
110 7="t";
130 P=1

148 N=Q

150 @=N/D

168 P=P+1
178 #=7=0%148
189 ?=P

196 #=20

260 ?="NUMBER? "
216 N=?

220 X=N

230 $=22

240 7=" "
250 ?=N

260 ?=" IS ";
279 D=2

280 #=30

300 #=N=X*370
318 #=N=1+340
320 7=""

330 ?=N

340 P=""

356 7="DONE"
360 #=200
370 ?="PRINE"
380 #=200
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PRIMES
THIS VERSION FOR 32 CHAR TERMINRL

16 #=160
20 #=D>Q*150 |
30 D=D+2/340+X=@¥2+(DIII+DHL '
40 @=N/D

50 #=1>1%20 :

60 N=N+2/340+%=0%2+(N>3)+N+1
78 D=2

80 #=N<65533+40

90 =N

160 $=28

101 #=162 ~

162 ?=" FRINES"
164 ?=""

106 ?=" "

110 ?=1

115 ?=" *;

120 N=2

130 A=1

150 B=N

160 #=B>10660+200

170 $=322

160 #=B>1000+200

196 B*B*18

195 #=178

260 ?=N

205 ?7=" ";

216 A=A+t

220 #=AC5%60

230 7=""

240 A=g

250 #=6@
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LIFE
FAST VERSION

10 #=379

28 S=YSFHY+(Y=0%ED) +({Y=F =1 %0+ CXCQIX+(X=0%0) +(X=Q) )
28 :8)=:8)+2

38 X=XN+1-(JCK*D 4+ S=1=X¥CY=]1))
48 Y=J-1=X+y

30 #=I+1>¥V*20

7o #=90

86 #=: [-1%0+J)/2%Q+2%28
98 J=J+1-(0=J%*0)
180 I=J=1+]

118 ?="";

128 X=J-1

130 yY=I-1

148 #=I<F*88

158 I=1

160 J=1

180 ?="v

198 FP=0

208 K=1-1%0+J

218 : K)=:K)<5+(: K)28)=0
228 FP=P+:K)

230 $=:K)*10+32
248 JeJ+1-(J=0%0)
250 #=1<J*200

268 ?=40

270 I=1+1

280 #=I<F*2p06

298 ?="GEN = ";
308 ?=06

318 G=0G+1

328 ?=" POP = ";
33@ ?=P

348 I=1

350 J=1

368 #=0<P*110+(P=0*%650)
278 I=1

380 G=@

398 ?="SIZE? ";
468 U=?

410 Q=0+1

428 ?="BY? ";
438 E=?

4408 F=E+1

450 J=0*E+2

460 B=JH2+4£>%¥390
478 :1)=a@

480 I=1+1

490 #=J>1%470

495 #=631

560 I=1

510 7=4"

528 J=1

530 #=1>10%556
5480 ?=" *;

556 ?=1

566 7?=" ";
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388 : I-1#0+J)=L=32+(L=13)+(L=95) +(L=64)20%&
398 J=J+1-(L=95%2)

600 #=L=13*520+(L=64+%510)
618 #=J<Q*5780

620 I=I+1

623 #=I<F*518

626 #=631

627 #=158

631 $=22

-632 $=18

633 $=32

634 $=18

635 $=22

636 $=18

637 $=32

638 $=18

646 #=!

THIS PROGRAM TAKES AT LEAST 2 K OF MEMORY TO OPERRTE SATISFACTORILY.
THIS VERSION WAS WRITTEN FOR THE SWYP TYT BUT WILL RUN ON ANY

Ngkﬂ?t TERMINAL. FOR BEST RESULTS C(ON THE TYT) TRY FOR R 31 BY 15
MATRIX.




*MINI-TREK*
BY FRANK MCCOY 1/7/77

16 ?="* '

20 ?=* *MINI~TREK*"
36 W="/25600+10

48 D=0-("/6800+31*1/19)

50 L=108660

60 X=0

7@ 5=180

88 T=18

90 A=6

1aa
116
126
136
148
i15e
166
i7e
i8e
1%e
268
216
228
238
248
250
260
are
280
298
Jea
318
326
348

35@ ?

370
386
398
480
420
439
448
458
46a
478
486
496
Sea
518
.g2a
530
546
358
566
578
588
598

K=X+1

:N)=B

#=X{64*100
X=1

#=°743%0+702%170

: X)=2/5%0+X=0% A<D +4
A=: X)=2+A
X=X+1

#=X{65%140
X="/64%@+%+1

1 X)=3
E=X-1/8
F=X+1
#=7220000%298
J=7/64%0+2+1
#=J=X*240

1 J)=4
S=J-1/8

=Z+1
C=SCE¥CE=S)+(ELS*(S~E))
G=T{F¥CF=T)+(FLT*(T=F))
R=C<2*(6L2)

=D+1
L=0%10000+CQ=06%L)*(L{10081)
=' L)

7= "HENAEE RN
XN=1
K=0
J=1

=4

C=: X-1%8+J)

PRINT R CARRIAGE RETURN-LINE FEED
PRINT HERDING

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

SET INITIAL ENERGY TO 10088
INITIALIZE LOOP COUNTER

FOINT STﬁfBﬁSE OUTSIDE OF QUARDRANT

INITIALIZE KLINGON COUNTER

POINT TQ NEXT SECTGR IN QURDRANT
CLEAR SECTOR

HAYE ALL 64 SECTORS REEN CLERRED?
RESET LOOP COUNTER

PROB. OF 2 IN 13 OF A STAR OR KLINGON
PROB OF 1 IN & OF STRR BEING KLINGON
IF KLINGON THEN INCREMENT COUNTER
INCREMENT SECTOR COUNTER

SEE IF ALL 64 SECTORS HAYE BEEN SETUP
POSITION ENTERPRISE AT RANDOM

SAVE SECTOR COORDINRTES

PROB. OF A STARBASE APPROX 1 IN 4
POSITION STARBRSE RT RANDOM '
DO IT AGRIN IF ENTERPRISE IN SAME PLACE

SAYE STARBRSE COORDINARTES

FIND QUT HOW CLOSE THE ENTERPRISE -
IS5 TO A STARBASE

IF CLOSE ENOUGH ENTERPRISE 1S DOCKED
INCREMENT STARDARTE

SET ENERGY IF DOCKED OR ENERGY IS NEG.
FRINT CRLF

FRINT TOP BORDER OF SCAN

INITIALIZE LINE COUNT OF SCAN

SET UP TO COUNT KLINGONS

INITIALIZE COLLUMN COUNT

PRINT LEFT BORDER

FIND OUT WHATS IN THAT SECTOR

$=0*14+32+(C=2%15)~(C=3*F)~(C=4%22)  PRINT SPACE,..E,B,0R K

K=C=2+K
J=J+1
=J<9*438
?= H# ll‘-
#=X{4*758 _
=X>5*(X*38+408)
?="SECTOR "
P=E+1
?=F
#=758
?="STARDATE i
?=D
#=758
?="ENERGY "5
?=L

INCREMENT IF KL INGON

NCREMENT SECTOR

IF NOT LAST IN ROW THEN GET NEXT

PRINT RIGHT BORDER

FIRST FOUR LINES BLANK .
PRINT THE RAPPROPRIATE DARTA FOR ERCH LINE
PRINT THE SECTOR NUMEER

PRINT THE STARDATE

PRINT THE ENERGY REMAINING




caa
618
620
630

66a
678

78
798

990

#=750
?="KLINGONS ";.
?=W

#=750
?="CONDITION ";
#=Q+*698
=K=0*718
?="RED";

#=758
?="DOCKED";
#=758
#=L<{20006%740
P="GREEN";
#=756
P="YELLOW";
?S."

X=X+1

#=X{9*400

?="HUNHNERRER "

?:ﬁl’

#=K=0%340

H=*/250*%K

?=H

Z=z gNIT HIT FROM KLINGONS*"
#=W=0%1196

PRINT THE # OF KLINGONS REMRINING

PRINT THE CONDITION ¢RED.GREEN.ETC.)
IF DOCKED

IF NO KLINGONS IN VICINITY

IF KLINGONS RRE PRESENT

IF NEXT TO R STARBASE

IF ENERGY IS LOW GOTQ 748
IF NO KLINGONS IN QUADRANT

IF ENERGY 15 LOKW

PRINT A CRLF

INCREMENT LINE NUMBER

IF NOT LAST LINE THEN REPEAT

PRINT BOTTOM BORDER QF SCAN

PRINT CRLF

IF NO KLINGONS PRESENT THEN SKIP NEXT
FIND OUT HOW HARD YOU GOT ZAPFED
PRINT THE VALUE

PRINT MESSRGE

SUBTRACT YALUE OF HIT FROM ENERGY LEFT
IF NO KLINGONS LEFT THEN ¥Y0OU WON

#=D=0+(: E¥Q+F)=8)+(L-1210080)>1%1218  SEVERAL WARYS TO LOSE

?="COMMAND? ";

A=?

#=A-1>3%860
=RI2*{A*26+948)
=1060

#=: 01214908

:E*8+F)=0

=3

.:H
=N

L=L-G

#=290

L=L-{"/258+3608)

#=58

1000 #=1860
1616 #=-{786a*1040
1628 U=W-¢:02=2)

163e@

Q=@

1848 L=L-(G*2>
- 1850 #=290
1868 7?="SECTOR? ";

iero

M=2/13-1

1686 N=x

ias9a

=p*3+N

1160 #=0-1264%548
=H-E¥CN-E)+(N-F¥(N-F))%168  SUM OF SQUARES OF TWO DISTANCES

1118

1128 R=!

1138
1142
1150

G=C-18
#=G=0+R
J=G

1168 G=C/G+G-2

11r@e

#=G<J*11580

1186 #=R

PROMPT

INPUT THE COMMAND #

IF ILLEGAL COMMAND THEN REFERT
GOTQ AFFRORIATE COMMAND ROUTINE
GOTO THE SECTOR SUBROUTINE

You CAN‘T JUMP WHERE SOMETHING 1S
YOU RRE NO LONGER THERE

YOUR NEW LOCARTION

SAVE NEN COORDINATES

SUBTRACT ENERGV NEEDED T0 MOVE
FRINT OUT NEW M

LESS ENERGY 710 NOVE TO R NEW QUADRANT
SETUP NEW QUARDRANT

GOTQ THE SECTOR SUBROGUTINE
RANDOM MISS

IF ITS A KLINGON THEN ONE LESS KLINGON
WHRTEYER 'IT WAS IT’S DERD v
SUBTRACT ENERGY NEEDED T0 SHOOT
FRINT OUT NEW MAP

SECTOR SUBROUTINE

INPUT COORDINRTES

FIND WHERE THEY ARE IN THE ARRAY
RETURN 70 COMMAND IF ILLEGAL CODRDINHTEs

SAYE RETURN ADDRESS
SETUP FOR SQUARE ROOT

RETURN IF ZERQ DISTANCE

SHYE RPPROXIMATION

CALCULATE SQUARE ROOT

zEngﬁ APPROXIMATION IS BETTER THEN conr




2

1190 ?="Y0U WIN!!'" IF YoU WON
200 #=1228 SKIP NEXT

216 ?="YOU LOsSE!" IF YOU LOST

THIS MINI VERSION OF STRARTREK HAS ONLY THREE COMMANDS:
1 MOYE TO A DIFFERENT SECTOR

2. MOVE TO A DIFFERENT QUADRANT

3. FIRE RT A GIVEN SECTOR

NOTES: THE FURTHER YOU MOVE OR THE FURTHER AWAY YOUR TARGET THE
MORE ENERGY IT TRKES

IF YOU RUN OUT OF STARDATES OR ENERGY YOU LOSE
IF YOU ZAP YOURSELF, YOU LOSE
NOT ALL QUADRANTS HAVE STHRQFISE’S IN THEM

A SAMFLE PRINTOUT LOOKS LIKE THIS:

Ll i 0223

#. N

# K #

# E . #

# . # SECTOR 33
#KK # STARDATE 65437
# # ENERGY 5736
# B . # KLINGONS 15

# . # CONDITION RED
H#ARBRRRENN

586 UNIT HIT FROM KLINGONS
COMMAND?




1000
1018
1826
1030
1640
1850
1060
1679
1080
1090
1168
1110
1120
1120
1140
1150
1160
1176
1180
1194
1260
1210
1220
iz

; -

_ 1250
1266
1270
1250
1290
1200
1310
1320
1320
1249
1258
1360
1370

1380 C

1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490

(_ 1500

TIC TRC TO

BY FRANK MCCOY 1

a=0
H=8

=0

I=a

U=9
5=1

I=I+1

:1)=1+48
#=1<9%1060

#=1680

=””

‘?=un

U=1

P="YOUR MOVE - ";
M=$-48
#=3~48=M*%2040
?:”"

#=M=8%1030
#=9<M¥1220

#=: M)<CE5+1248
?="SOMEBODY RLREADY THERE"
#=1130 i
?="ILLEGAL MOVE'"
#=11308

:M)=88

#=1688

=1 .
L=0

K=0

=1
A=N
B=X+N

C=2%X+N _
#=:A)=:BI)+(: A)=: C))=2*%1880
#=:A)=:BI)+(: C)LE6S)=2%1418
D=R ,
A=B
B=C

=D '
#=A=N*1440

#=1340

#=K24%(: L)=79)%1448
L=R

=C

=X=4+ (2¥X+N=9+(N=2) ) %30+#
=N=1%2+1+N

=168
X=X+1

=X=2%2+1

=1300
#=K>1%1620

=

15148 I=0

1520
153a
1540
155@
15680

P=@

I=I+1
P=:1)>63+P
#=I{9*1530
#=P=9%1 930

E
/17777




1576
1575

. 1580

1598
1668
16035
1618
1626
1625
16380
1646
1656
- 1666
16780
1688
1698
1786
ir1ée
1728
173a
1746
1756
1760
i77@
1738
175@
1860
1810
1826
183a
1846
18580
18680
1876
1888
189%@
1960
i91@
192@
193@
1940
1950
1960
1970

198e s

1998
2608
2e16

K=M
X=0
K=: 522654 (K+5/2%0+X+(*/16384%2+1 )+K/10%0+X/9%0+7+4)
K=: 3)<65*5+K
=K+1
5=X2>9+S

#=: K)>65+15680

:K)=r9

5=: 5)=7*N+S/2%0+Y
#=L21¥C: L)=79)%1918
1=1106

?:llll

P="MY MOVE - “;
?=K

=y

:7=llil

R=!

I=1

=0 1 I"

p=n n;

#=U*1770

$=:1)

#=1786

$=: I)C65%32+C: 1) 265%: 1))
P=: 1)265+P

I=1+1
#=1/3*%0+X=1*1830
?3" Ill}

#=17306

=hn
'?= n I I L]

#=I=16%R

- S N — "
#=1720

P=nIMIVOU WIN!!!Y
H=H+1

#=1970

#=1650

?="Y0U LOSE"

=J+1

#=1970

P="CAT GOT THIS ONE. *
Q=0+1

?="PLAY AGRIN? *;

=
#=5=89=0%2020
P="ES"

#=1030
=5=78=0%1970
?=nan

?=ll"

22" I WON ";
?=J

?=" GAMES”
2="Y0U WON *;
?=H

?=" GAMES"
?7="WE TIED "

?=Q
P=" GAMES"




65000
65010
65820
£5038
65048
65850
65650
65078
65690
65090
65108
65118
65128
65130
65140
65150
65160
65170
65196
65190
65200
65210
65220
65230
65248
65250
65268
65278
65290

6

CRSSETTE SAVER FOR 688

P="# OF NULLS? ";
N=?
P=UG0 -Y; ’
£=¥
Z=&
u=e
I=132
=65238
&=u
X=:1)
&=
?=X
I=U+2/2+]
u=x
&=U
L=:1>/256
&=Z
#=L=6%6521@
$=L
=U+1
#=65148
Pzun
=U+1
=N
#=pM=0%65280
=p-1
=8
#=65248
#=I42+UC(C2-292)%6508@

T0 SAVE THE SAVER ITSELF, RDD ONE MORE LINE

e52%a

&=565

THEN TYFE:

&=848
=1

THE ROUTINE WILL THEN SRVE ITSELF.




TIC TAC TOE
BY FRANK MCCOY 1/47/77
THIS VERSION FOR THE SHTP TVT

1000 Q=0
1618 H=0

1620 J=0

1636 I=0

1035 $=22

1648 U=6

1656 S=1

1066 I=I+1

1076 : 1)=1+48

10860 #=1<9+1660

1690 #=1670

1108 $=19

1119 7=""

1126 U=1

1138 ?="YOUR MOVE - 2"
1135 $=18

1140 M=$-48

1150 #=3-48=M*2648
1168 ?=""

1178 #=M=6*1630

1186 #=9<H*1226

11390 #=: M)<65*1240
1200 7="SOMEBODY ALREADY THERE":
1218 #=1160

1220 7="ILLEGAL MOVE!":
1236 #=1160

1248 : My=88

1256 #=1690

1252 $=19

1254 ?=" MY MOVE - "
1256 $=18

1268 X=1

1276 L=0

1288 K=0

1296 N=1

1386 A=N

1316 B=X+N

1328 C=2*X+N :
1336 #=:A)=:B)+(: A)=: C))a2#1880
1346 #=: A)=: B)+C: CIC65)=2%1418
1350 D=R

1266 A=8

1378 B=C

1388 C=D

1396 #=A=N*1440

1400 #1340

1418 #=K>1%(: L)=79) %1440
1426 L=A

1430 K=C _

1440 #=X=d+(2*X+N=I+(X=2) I*30+#
1456 N=X=1%2+1+N

1460 #=1300

1470 X=X+1

1480 N=X=2%2+1

1436 #=1300

1508 #=K>1%1620




1518 I=a

1520 P=9

1530 I=I+1

1548 P=:1)265+P

1558 #=1<9%15380

1568 #=P=9%1950

1579 K=M

1575 X=0

1388 K=: 5)265%(K+5/2%0+%+(*/716384%241)+K/10%@+2/9%@+X+1)
1598 K=:5)<65*5+K

1608 X=X+1

1605 S5=X>9+S

16113 #=:K)265%1580
1626 :K)=79

1625 S=:J)=79¥M+S5/2%0+X
1630 #=LD1%(:L)=79)%1918
1646 !=11@@

1666 ?=K

1678 ?=""

168 ?=""

1698 ?=""

1760 R=!

1710 I=1

172 ?=" I I°

1730 ?=" %

1748 #=U*%1776

. 4750 $=:1)

1760 #=1786

1778 $=: I)C65%32+(: 12263%: 1))
17868 P=:1)>65+P

1794 I=I+1

1800 #=1/3%@+X=1%1830
1818 ?=" I"; -

1826 #=1730

1834 ?=""

18408 ?=" 1 I

18350 #=1=10%R

1868 P=V—cem e "
1878 #=1728

1850 $=19

1885 ?="!!1Y0U WIN!!!'"
1890 H=H+1

1506 #=1970

1916 #=1650

1920 $=19

1925 ?="Y0U LOSE "
1938 J=J+1

1940 #=1970

1956 $=19 .
1953 ?="CAT GOT THIS ONE. *
1966 Q=Q+1

1970 ?="PLRY RAGAIN? “;
198@ S=%

1998 #=5=89%*1038

2028 #=5=78=@%1970
2630 ?="0" '
2048 ="

2050 ?=" I WON ";

2668 ?=J

- 2070 ?=" GAMES"




?="Y0U WON *;
?=H

?=* GAMES"
P="WE TIED *;
?=Q

?=" GAMES™
?:""




ie

RENUMBER
(_ 688 VERSION 8088 VERSION
64000 A=# 64000 A=#
64010 B=4 . 64019 B=¢
64020 C=# 64020 C=#
64638 &=B 64630 4=B
64048 »="STARTING #? "; 64040 ?="STARTING #? *;
64850 D=7 . 64853 D=?
64068 ?="STEP SIZE? "; 64060 ?="STEP SIZE? "
64879 E=? 64879 E=?
64068 &=1 64080 &=1
64099 G=131 64690 G=159
64106 J=0 64100 J=@
64110 H=#+1 o 64110 H=#+1
64120 G=8+1/2+4G 64120 G=8+1/2+4G
64130 &=% 64130 &=%
64140 #=: GI)DA*SH(C-A)+# 64148 ¥=: GIDANSH(C-1)+4
64150 #=D-1>CA-1)+CI>D)D1*C 64150 #=D-1>CA-1)+CI>DI>1*C
64160 :G)=D 64168 :G)=D
£4170 4=8+1 64178 &=8+1
64180 J=D 64188 J=D
64190 D=D+E 64198 D=D+E
64200 K=#+1 64200 K=#+1
64219 8=4+1 64210 &=4+1
| 64220 #=: G)D256%K 64220 #=: G)*256>1%K
(_ 64230 #=H . 64230 #=H
64240 &=B : 64240 &=B
64256 ?="DONE" \ 642508 7="DONE"

NOTE: THIS PROGRAM 1S RELOCRTABLE. 1. E. IT CAN BE RENUMBERED AND IT
WILL STILL RUN. HOWEYER., THE STEP SIZE BETWEEN PROGRAM STEPS
MUST REMRIN CONSTANT OR LINE 64140 WILL NOT WORK RIGHT.
ALS0, THE LARGEST NUMBER OF THE PROGRAM TO BE RENUMBERED MUST BE
LESS THAN THE FIRST NUMBER OF THE RENUMBER FROGRAM.




LR S FR XY XY

[2eee
aeea
oeee
aaea
epeg
avae
aoea
aeoa
felelt]
FFag
FFaa
FFa4

FF24

FF81
FF82
FF82
FFg2
FFgz
FFaz2
onaa
bead
anes
eaas
aee
8asA-
aazc
o6ezD
8O3E
oad4e
aaq2
Qa4z
ta44
fe4q
8948
aa43
aodn
6048

- 8e4c

fa4E
Qa4rF
aase
0651
pas2
aas2
8654
aass
aess
a639
803n
aasc
005E
avsa
easz
0064
8654
a0ss
oasy
aos8
o9

SYTL-2

AY-3 6

F’9-23-76

~BY GARY SHANNON

~& FRANK mMccay

{COPFRIGHT 1976: THE COMPUTER STORE

4

~DEFINE LOCATIONS IN MONITOR
QRG FFX @

INCH, STR @

ORG FFX 24X

POLCAT. STR @

ORG FFX 81X

QUTCH. STR 1

QuTS., STR @ .
7’

QSET RSIDE FOUR BYTES FOR USER
ADEFINED INTERUPT ROUTINE IF NEEDED

ORG &
ZERQ. STR 4 AINTERUPT VECTOR
5[- STR 2 ~CANCEL & C-R
. ~GENERAL FURFOSE STORRGE
VARS. STR 52 ~YARIABLES (A-Z)
BRAK. STR 2 ~[ v
- SAYE16. STR 1 /BACK SLASH
Syia+1, STR 1
BRIK. STR 2 : e
Ur, STR 2 .

SAYE11. STR 1
§V11+1, STR 1

SAVE14. STR 2 ~SPACE
EXCL. STR 2 ’!

QUOTE. STR 2 .o

DOLR. STR 1 7# 1ST HALF
DOLR+1. STR 1 ~# ZND HALF
DOLLAR. STR 2 ¥

REPMNL: STR 1 . /% 1ST HALF
REMNZ. STR 1 ~% END HALF
AMFR, STR 1 #& 15T HALF
AMPR+1., STR 1 <& ZND HALF
QUITE, STR 1 _ ~* 18T HALF
QUITE+L, STR 1 - 2ND HALF
FPAREN, STR 2 ~

PARIN, STR 2 ~)

STAR. STR 1 ' ~* 18T HRLF
STAR+1. STR 1 ~* 2ND HALF
FLUS. STR 2 ~+

COMA. STR 2 “a

MINS, STR 2 S

PERD. STR 2 o

iLHSH‘ STR 2 s

SAYE@, STR 2
SAVEL, STR 4
SY1+1. STR 1

SAVE2. STR 1

SV2+1. STR 1




BO&R
006R
aeeC
aesp
O06E
o6re
o671
eere
aavd
aars
eary
aere
earvn
a6y c
0erE
eaga
aag1
aagz

aas2 .

aag¢
aagy
a6383
eany
aap1
aerF1
8uF 1
feF1
aine
0164
6168
e168
8168
Feea
Fcea

- FCaz

Fco4
Fcey
Fcas
FCcog
FCcen
Fcac
Fcac
FC11
FC12
FC15
FCi7
FCiv
FC13
FC1iB
FC1iD
FC1iF
Fca1
Fez2
Feas
Fcz4q
FCae

FC28

FC2A
Fcac
FC2E

8E ea F1
4F

CE FE FB
8D 42

4F
ar
a7
BD
24

4
48
FE
38

Az

TSVY3+L.

- SRVES,

SAVER, STR 1
SR 1
STR 1
STR 1
STR 2
STR 1
STR 1
STR 2
5TR 2
STR 1
SV9+1. STR 4
COLN, STR 2
SEMI, STR 2
LESS. STR 2
EQRL, STR 2
GRAT, STR 1
QECBUF~1J STR 1

DECBUF. STR 4
LASTD, STR 1
DELIM, STR 1
LINBUF, STR 73

ORG @ F1X
STACK, STR @
pl

SAVE4.
SV4+4.
SAYVES,
SAVES,
SVe+1,
SAVEY.
SAVES,

ORG 1 @

MI. STR 4
NMI. STR 4
PRGM. STR @
s

ORG FCX @
o

START, LDSI STACK
CLRA

LDXI OKM

BSR STRGT
A

LOOP. CLRA
STAD' DOLR
STAD DOLR+1
JSRX CYTLN
BCC STHNT
BSR EXEC
BEQ START

4

LOOP2, BSR FIND
EQSTRT, BEQ START
LDXN @

STXD DOLR

LDXD SRVE14

INK

INX

INX

BSR EXEC
SEQ LOORPZ
LDXD SAVELL
LDXN 8
CPXD DOLR

BEQ LOOPI

i

o>

ZLINE LENGTH +1

/SPRCE FOR MONITOR
~STORAGE

#INTERUPT VECTORS
/PROGRAM STARTS HERE

/NO LINE# THEN EXEC,

~FIND LINE

~IF END THEN STOP
~LOARD RERL LINE #
ASAVE IT

~GET LINE

/BUMP PRST LINE #
/.l " () L n
~BUMF PAST SPACE
~EXNECUTE IT

~1F ZERQ, CONTINUE
~FIND LINE #

ZGET IT

/HAS IT CHHNGED?
ZIF NOT GET NEXT




1za
121
122
123

123

128
129

13

128
129
140
141
142
142
144
145
146
147
148
149
158
151
152
152
154
155
156
157
158
159
168
161
162
162
164
165
166
167
168
169
170
171
172

173

174
175
176
177

178
170

FCza
Fcza
FC34
FC33
FC35
FC35
FCI?
FC23
FC39
FC3B
FCIE
FC3F
FC3F
FCq1
FC43
FC43
FC46
FC46
FC48
FC4R
FC4R
FC4E
FC4E
FCae
FCcs2
FC54
FCS6
FC38
FCse
FCSB
FCaD
FCSF

‘FC&1

FC63
FC63
FCe8
FCéR
FCeB
FCeC
FC6F
FCr2
FC74
FCr4
FCré
FCrv
FC7e
FCVR
FCrC
FC7D
FC7E
FCFE
FC81
FLaz
FC85
%-T4
FC89
FCes
FC8D
FCBF
Era4

EC

]

ag

28

a8
: Fz2

63

':'

INN

STXD EXCL
5RH‘LO0P2
LOOPR. EBSR FNDZ
BRA EQSTRT

s

EXEC. STXD SAVE?
JSRX VAR2

INX

SKIP; LDAN @

RSR EVIL

gUTX; LDXD DOLR
TS :

EVIL: CPRI :*
BNE EVALU

INX
JHMPX STRNG

STRGT,

-

STMNT, - STXD SAVES
STAD DOLR

STBD DOLR+1

'LDXD DOLR
BNE SKP2

/’

LDXI PRGM
LST2, CPXD AMPR
SEQ EWSTRT
STND SAVE14
LDAN @
LDBN 1

JSRX PRNTZ2
LDXD SAVE14
INN

INX

JSRX PNTMSG
JSRX CRLF
gRﬁ Lsr2

NXTXT. LDXD SAVE1l
INX

LOOKAG, INX
TSTN @

BNE LOOKNG
INX

ETS

FIND,
FND2.

LDXI PRGM
STAD SAVE11

-CPXD RMPR

BEQ RTS51
LDRN 1

SUAD DOLR+1
LDAN @
SBAD DOLR

8cC SET
ENN?. RGR NYTYT

~INCREMENT OLD LINE#
#SAVE 'FOR RETURN
~CONTINUE

#FIND NEXT LINE
~CONTINUE

/EXECUTE LINE

#GET FIRST TERM
~EYALURTE EXFRESSION
ZGET LINE #

ZIF " THEN ERANCH

ZT0 PRINT IT
#SRVYE LINE #

“IF LINE# <> @

~LIST PROGRAM
7END OF PROGRAM

/LINE# FOR CVDEC

ZGET PQINTER
~BUMP FAST LINE#
ZFIND END OF LINE

SFIND LINE #




185
186
187
188
189
158
191
19z
192
194
19§
196
197
198
199
2e0
201
282
28z
204
285
206
287
208
209
21@
211
212
212
214
215
216
217
218
213
220

224

222 F

223
224
225

226-

2av
228
229
230

231 -

232
232
234
235
236
237
238
239

20 EC
86 FF
8D FD
DE 72

aDp Fp

C1 24
26 04

7E FF

Lae IF
27 78

26 a1 .

FF

81

BRR FND2
’

SET. LDAI FFX
RTS1, RTS

/
EVALUY, JSRX EVAL

FSHB

PSHR
LDXD SAVE?
JSRX CONVP

FULR

CPBI : %
BNE RR1
PULR

JMPX QUTCH
r

AR1. SUBI :?
BEQ PRNT
INCB

PULB

BNE AR2

Shi

/
AR2. STAN 8
STEN 1

-ADBD QUITE -

RCAD QUITE+1
STRD QUITE
STBD QUITE+1
RTS

'/

SKP2, BSR FIND
EEQ INSRT
LDXN @

CPXD DOLR

BNE INSRT

4
8SR NXTXT
I;DSD SAYE11

DELT. CPXD RNPR
BEQ FITIT

LDAN @

PSHA

INX

INS

INS

BRA DELT

p,
FITIT, STSD AMPR
INSRT, LDXD SAVES
LDBI 2
TSTN @

"BEQ GOTIT

CNTLN,
INN

TSTN @
E;NE CNTLN

INCB

/SET NOT EQUAL

ZEVALURTE LINE

/STRING?

/THEN FRINT IT
#PRINT?

/THEN DO IT
/MACHINE LANGURGE?
/THEN INTERUPT
/STORE NEW YALUE

/RANDOMIZER

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

ASETUP REGISTERS
#“FOR DELETE
/DELETE OLD LINE

/STORE NEW END

~COUNT NEW LINE LENGTH

~#IF NO LINE THEN STOP




2486

241
242
242
244
245

247
248
249
250
251
252
252
254
255
256

- 257

238
259
268
261
262
263
a54
2639
268
267
268
269
are

S ar2
ard
273
276
erv
278
&rse
a8a
281
282
282
284
285
286
287
288
289
290
291
292
292
294
295
296

9F S8

E6 ea

3 42
26 F8

SE 4R
SE 74

E7 a1
26 FR

8E a8
7E FC

FE FC

F1
a3
a6

&2

7

T &8

OPEN. CLR3
ADBD AMNPR+4
ACAD AMPR
STRD SARYE18
STBD svV1a+4
SUBD STAR+1
S8AD STAR
BCC RSTRT
LDXD -AMFR
LD5D SRYE1S
STSD AMPR
s

INX

SLIDE. DEX
LDEN @
PSHB

CPXD SAVE11
ENE SLI1DE

7’

L4

ON. - LDSD DOLR
STSN @

LDSD SAVES
DES

-
MOVL, INX
FULB

- STBN 1

BNE MOVIL
A’

GOTIT. LDSI STACK

JMPX LOOP

~
RSTRT, JMPX START
P ;

FPRNT. PULR

FRNTZ. LDXI DECRUF

STXD SAVE4
LDXI PHRS1@
CvDL, STXD SAVES
LDXN @
STXD SAVEeS
LDX1 SAVEE
J5RX DIVIDE
FPSHR

LDXD SAVE4
LDRD SY¥z+1
ADRI : @
STAN @

INX

STXD SAVE4
LOXD SAVES
PULA

INX

INX

TSTN 4

BNE C¥D1

,

ACALCULRTE NEW END

ZlF TOO EIG THEN STOP

ZSLIDE OFEN GAP

/STORE LINE #
/GET NEW LINE

ZINSERT NEW LINE

/PRINT DECIMAL
ZCONVERT TQ DECINAL




297
298
299
Jea
Ja1
Jaz
KX
204
203
206

203

P43
FD4C
FD4E
FD4F
FDS51
FD53
FDSS
FD58
FDS8
FD33
FDSB
FDSB
FDaD
FDSE
Fpe@
Fbé62
FD63
FD&?
FDs?
FDeH
FDGC
FD&E
Fbra
FD72
FOva2
FDFS
FDVS
FDvv
FD79
FDFB
FDvD
FD8a
cpea
FD&2
Fpg2
Fpaz
FDRS

FD87 -

FD8g
FD8A
Fpac
FDSE
Fp3a
FD92
Fp32
FDS3
FD94
FD96
FD37
FD93
FDa3
FD8C
FO3E
FbDRa
FDAZ
FDA4
FDAS

a@ 81
a5

ée
0
F9
ae as
ar
ea
a7
as
FF 81
F4
FF 24
56
a4
@3
FF @@

E2

FE F2

ae
az
29

4E
a4

Fa

an

2E
&8
64
aa 6n

LDXI DECBUF-1 -
COMN 5

ZRSUP. INX
LDBN @&
CP3I :a
BEQ ZRSUP
gonx LASTD

PNTMSG. CLRQ
STRTNS, STAD DELIM

QUTMSG. LDBN @
INX

CPED DELIM
BEQ CTLC

JSRX QUTCH
5Rﬂ QUTHSG

CTLC, JSRX POLCAT
BCC RTS2

835R INCHZ

CPBI %

QEQ RSTRT

INCH2, JMPX INCH

/ .
STRNG. BSR 5TRTMS
LDAN @

CRAI :;

BEQ QUTD

CRLF2, JMPX CRLF

o
EVAL., 8SR GETYAL
o

NXTRM. PSHA
LDAN @

BEQ QUTN
CPAI :)
OUTN., PULA
BEQ QUTD
85R TERM
LDXD SAVE®
BRA NXTRM

<

TERM, PSHA
PSHE

LDAN @
FSHR

INX

BSR GETYAL
STAD SAVER
STRD SY3+1
STXD SAVEGQ
LDX1 SARVEZR
PULR

PULE

e

/ZERQ SUPFRESS

~ZERQ FOR DELIM
/STORE DPELLIMITER

~GENERRAL PURPQOSE FRINT

/POlL. FOR CHARRCTER

ZCONTROL-C?

/PRINT STRING LITERAL

ZEVALUATE EXPRESSION.

~END OF LINE?

~GET VALUE




254
398
256
357
258
359
360
361
82
362
264
265
286
I67
J68
369
Ira
371
I7a
IF2
274
375
k)
377
278
379
380
381
382

294
385
286
397
288
389
398
291
292
292
394
395
29§
397
298
299
400

401

482
402
464
465
486
487
408
489

FDA3

FDR?

FDRS
FDRA
FDARC
FDRE
FDBa
FDR2
FDBX
FbB4
FDEB4
FDR?Y
FDBR
FDBC
FDBE
Fbce
Focz
FDCS
FpCv
FDCe
Fpee
FDCB
FDpCp
FDCF
FOD1
FDb3
FDDS
FDDE
FODAR
FDDB
FDDC
FDDC
FOOE
FDE®
FDE2
FDEZ
FDE4
FDES
FDES
FDE?
FDE3
FDER
FDEC
FDEC
FDEE
FDFa
FDF2
FDF4

FDFS

FLFS
FDF?
FDF8
FDF9

FDFB . !

FDFD
FDFF

28

6E

&8
&9

66

&9

a1
g8
8E

683

69

i)

Dé

CPAT :*
BNE EVALZ
PULA
MULTIF. STRD SAVEZ2
STBD 5V2+4

LDBI 18

STBD SAVEL

CLRR

CLRE

MULT, L5RN SAVE?
RORY SY2+1

RCC NOAD

MULTI, BSR FDD
NOAD, ASLN 1
ROLN @

PECK SHVE1

BNE MULT

RTS2, RTS

A

GETYAL. JSRX CVRIN
RCC CUTY

CPRI :?

ENE VAR

STXD SAVES

JSRX INLN

© BSR EVAL

LDXD SAVES
auTD, INX
ouTY. RTS
e

VAR. CPBI : ¥
8NE VAR,

ESR INCH2
CLRA

INX

RTS

o

YARL. CPRI : ¢
BNE VAR2

INX

BRA EYAL

A

VARZ, BSR CONVYP
LbAn @

LDBN 1

LDXD SHVEE

RTS

r

ARRAY. BSR EVAL
AsL8

ROLA

ADBD AMFR+1
ACAB AMPR

BRA PACK
e

~SEE IF *
ZMULTIPLY
725 COMPLEMENT

SLOOP TIL DONE

AGET VALUE
#0F LITERAL
ZO0R INPUT

Z0R STRING

~OR VARIABLE
~OR ARRAY ELEMENT

ZLORD QLD INDEX

#LOCATE ARRAY ELEMENT




418
411
412
413
414
4138
416
417
418
419
424
421
422
423
424
425
426

427

428
429
430
421
432
432
434
435
436
437
438
439
448
441
442
443
444
445
446
447
448
443
450
451
452
4532
454
455
456
457
458
459
460
461
462
452
464
465
466
467
468

469

FDFF
FEQ1
FEG2
FEQR
FE@S
FEG?
FEBS
FEGR
FEGr
FEGD
FEGD
FEOF
FE11
FE12
FE15
FE1S
FE17
FE17
FE1%
FE1R
FE1C
FE1E
FE2@
FE21
FEz1
FE23
FE25
FE26
FE28
FE29
FEZE
FE2R
FE2D
FE2F
FEZ@
FE22
FEZ4
FE3&
FEZ8
FEZA
FEZE
FE38
FEZD
FEZF
FE4@
FE42
FE44
FE45
FE47
FE49
FE4B
FE48
FE4C
FE4D
FE4F
FE4F
FES1
FES2

FESZ

FESS

E6
ag
£7
1

45

C4 3

e
3

DF
97
Py

81

32
EQ

a7
ag

88
26
32
8D
28
S
[-4)

Ce
28

49
32
27

80
4F

(]
332

6a

N
EE

az2

ra
&C
&0

> &6C

B
@6

a1
aa

-

86

a1
&g

ac

33

" 4F

&8

3D
ac

E4
ax

a2
ap

arv
DS

a1

8

CONYP, LLDBN @
ITNX

FSHB

CPBI ::

BER ARRAY
CLRA

NDRI IFX
RORI
@SLB

PRCK. STXD SRVEE
STAn SRYE4

STED s¥d+1

LDXD SRYE4

PULB

RTS

[

4

EvAaL2. CPAI :+
BNE EVALI
PULR

ADD. RDBN 1
ACAN @

FiTS

EVAL3. CPAI :-
BNE EVALY

~ PULR

SUBTR. SUBN 1
SBAN @

RTS

g

EVYAL4, CPAI 2FX
ENE EVYRALS

PULR

BSR DIVIDE

STAD REMNA

STBD REMNZ2

LDAD SAVEZ

LDBD S¥z+1

RTS

EYAL3. SURI : =
BNE EVYRL&

PULR

BSK SURTR

BNE NOTEQ

TSTB

BEQ EQL

NOTEQ. I.DBI FFX
EQL. BRA COMBOUT

fE YAL6. DECR
PULA

BEQ EVYALV

o

5082, B5R SUBTR
ROLE

comouT, CLRA
NDRI 1

RTS

ZGET LOCATION

ZOF VHRIABLE OR
ZARRAY ELEMENT

/STORE OLD INDEX
ALOAD NEW INDEX
#RODITION

#SURTRACTION

SSEE IF IT’S DIVIDE

ASEE IF EQUAL TEST

ASEE IF LESS THAN TEST




S8
501
s62
sez
.04
585
S86
sar
J68
583
J18
514
S12
S13
514
9135
J1é
3l
S18
519
Saa
H21
S22
523
324
23
328
327
S28
529

FESS
FES6
FESS
FES9
FESS
FESB
FESC
FESD
FESE
FESF
FEGR
FEE1
FEG2
FE63
FEG4
FE&S
FEGS
FE6S
FEEB
FE&D
FEGE
FE?1
FEF3
FE?S
FE?8
FE7E
FE7D
FE7F
FES1
FES2
FESZ
FE84

FEQ?

FESA
FESD
FESF
FES,
FES3
FESS
FES3S
FESY
FE99
FESR
FESD
FESF
FER®
FER1
FERZ2
FERZ
FEA3
FERS
FERS
FERV
FERS
FERAR
FERB
FERD
FERF
FERY,
FFRR

S

31

EE

F3

(o15)

&5
66

€8
&3

69
68
66

,.»'

EVRLV. ESR suB2
CoMBOUT, COMB
BRA COmOUT

s
PHRS18. 27X
18X

3
E8XN
a
1849
a
1a
a

1

DIVIDE. CLRX SAVE1
GOT. 1INCX SAVE1
ASLN 1

ROLN @

BCC GOT

RORN @

RORN 1

CLRX SAVE2
CLRX SY2+1
DIY2. BSR SURTR
BCC 0K

BSR FRDD

cLe

acx

0K, SEC

ROLX S¥2+1
ROLX SAVER2
DECX SAVE1L

BEQ DONE

LSRN @

RORN 1

BRA DIVZ

i

TSTN, LDBN @
CPBI 3AX

BFL NOTDEC
CPRI :8

BGE DUNE
NOTDEC. SEC
RTS
DONE. CLC
QUN- RTS

CYTLN. BSR INLN
s

CVEIN. ESR TSTN
BCS DUN

CONT. CLRA

CLR&
CBLOOP,
ACARI &
SUBI :8
5BAI @
STAD SAVF1

RDEN @

/GT TEST

/18000
~1000
109
s1@

-1

/DIVIDE 16-BITS

ZTEST FOR NUNERIC

SCONVERT TO BINARY




530
531
532
533
534
534
536
537
538
533
548
541
542
542
544
545
54¢
547
549
549
556
551
552
553
554
555
55€
557
558
559
560
561
562
563
564
565
566
567
563
569
570
571
572
573
574
575
578
577
578
579
560
581
582

FEBS
FEB?
FEBS
FEB3
FEEB
FEEC
FEEE
FEEF
FECO
FEC1
FEC2
FECH
FECE
FEC?
FECS
FECA
FECA
FECC
FECE
FECF
FED2
FED4
FEDE
FEDE
FEDS
FEDA
FEDC:
FEDC
FEDF
FEE1
FEE3
FEES
FEES
FEET
FEES

FEER

FEER
FEED
FEFG
FEF2
FEF2
FEF4
FEFE
FEFS
FEFE
FEFE
FEFC
FEFD
FEFE
FEFE
FFa@
FFo0
FFoe

ce
&p
Ce
rE

ap

én
4F
48
0a

67

(0]

65

- 8 4R

ab
DF

- @7
= a8 33

édq

ap
az
R
FF 81

ia

STBD SV1+4
INX

FPSHE

{5k TSTN

PULR

BCS DONE

ASLE

ROLA

ASLR

ROLA

ADBD SY1+1

ACAD SHYEL

RSLE

RoLA

BRA CBLOOP
p)

INLNE, CFBI 486X
BEQ NEWLIN

INX

CPRL @ 74

BNE INLNZ
NEWLIN. 85R CRLF

INLN., LDXI 8 2
INLNS, DEX

- BEQ@ NEWLIN

INLN2, JSRX INCH

STBN @vx

CPBRI SFX
REQ INLN3
s

INLNE. CPB1 DX
BMI INLNZ

EjNE INLNE
INLN4. CLRN 87X
LDXT LINBUF
F,‘?'RFI LF

;ZRLF.- LDBI DX
B5R OUTCH2
LF. LDRI 18

QUTCHZ: . JMFX OUTCH

OKM. DX
1a

0
K
a
EMND

~CANCEL

~LINE LENGTH +2

<INPUT LINE FROM TERMINAL

#INFUT CHARACTER
#STORE IT
#BACKSFPRCE?

ZCARRIAGE RETURN

~CLEAR LAST CHAR

#CARR-RET
/L INE-FEED

SU0K" MESSAGE




INCH
POLCAT
QUTCH
ouTs
ZERQ
AT
VARS
BRAK
SAVE1H
svi6+1
BRIK
Ur
SHVE11
SY11+1
SAYE14
EXCL
QUOTE
DULR
DOLR+1
DOLLAR
REMN1
REMMN2
AMPR
AMPR+1,
RUITE
QUITE+L
FRREN
PARIN
STAR
S5TAR+1
FLUS
COomMA
MINS
PERD
SILASH
SAVER
SAVEL
Sv1+d
SAVEZ
CSva2+1
SAVEZR
5V3+4
SAHYE4
S¥4+1
SAVES
SHVES
SYe+l
SHVE?
SRVES
SRVES
Sya+1
COLN
SEMI
LESS
EQRAL
GRAT
DECBUF-1
DECBUF
LASTD
DELIN

FFéa
FF24
FF&1
FFE2
aRee
aaad
aaas
vazA
aazl
aazop
BAZE
449
ar4z
aE43
80644
aade
#0438
Qv
@a4B
a4
GEdE
804F
nase
aase
Basz
a[sg
6854
fassE
aase

-aas9

@asn
a6sc
BasE
ag6e
2l
aacd
8a66
8067
0063
aas9
aa6A
aop6e
fasC
aa6p
BOGE
aava
aarl
aurz2
aard
a4aré
0ary
aave
GavA
aare

- aevE

aagg
8631
aae2
a0ge6
eaay

11




L INBUF
STACK
MI

NMI
PRGM
START
oK
STRGT
Looe
CVTLN
STMNT
EXEC
LooP2
FIND
EQSTRT
LOOPZ
FND2
VARZ
SKIP
EVIL
ouTS
EVALU
STRNG
SKPZ
L5T2
PRNT2
PNTMSG
CRLF
NXTXT
LOOKAG
FND2
RTS1
SET
EVAL
CONYP -
AR
PRNT
FIR2
INSRT
DELT
FITIT
GOTIT
CNTLN
OPEN
RSTRT
SL1DE
DON
MovL
PURS1@
CYD1
DIVIDE
ZRSUP
STRTMS
OUTMSG
CTLC
RTSZ
INCH2
auTD
CRLF2
GETVAL

PagE
aeF1
a109
#4104
9108
FLag
FEFR
FC4B
£cas

FEAZ

FC4E
FC29
FCiv
FCFE
FC19
FCX5
FCo1
FDEC

FU3F

FL46
FC43
FCog
FD75
FCC1
FCSR
FD28
FDS3
FEF2
Fcr4
FC7?
£C81
FCo7
FCas
FDga
FDFF
FCAR
FD1F
FCBY
FCDD
FCCF
FLoR
FD16
FCES
FCEB
FD1C
FDér1
FDa3
FD16
FESR
FDZ8
FEES
FD4E
FDS53

 FDSB

FDG?
FDCY
FD72
FDDA
FD7D
FDC8




NXTRM
QuUTN
TERM
EvaLe
MULLTIP
MULT
NOAD
MULTI
AbD
CVRIN
outy
VAR
INLN
YARL
ARRAY
PACK
EVALR
EVAL4
SUBTR
EVYALS
EVRALE
NOTEQ
EqL
comgouT
EVALY
sup2
comour

INLN&
NEWL IN
INLNZ
INLNS
INLNZ
TMLN4
LF
ouTcHz2

FDg2
FDR9
FD92
FE17V
FDRA
cDR4
FDBE
FDBC
FELC
FEAS
FDDE
FboC
FEDE
FDES
FDF5
FEGD
FEZ21
FEZR
FE26
FEIR

FE4EB

FE47
FE49
FES8
FES6
FE4F
FESZ
FE62
FETB
FES2
FEA1
FE9S
FESF
FER2
FERS
FEAB
FECH
FED4
FEDC
FEDS
FEES
FEER
FEFE
FEF3

iz







