


YTL-2
A VERY TINY LANGUAGE
FOR THE RLTRIR 8388

INTRODUCTIQN:

THE STATEMENTS THAT MAY BE ENTERED AS INPUT TQ THE VTL-2 INTER-
PRETER RRE OF TWO TYPES.

1. DIRECT STATEMENTS, WHICH HAYE NO LINE NUMBER. AND RRE EXEC-
UTED IMMEDIATLY RFTER THEY ARE ENTERED.

2. PROGRAM STATEMENTS. WHICH ARE USED TQ BUILD R PROGRAM. AND
ARE NOT EXECUTED UNTIL THE FROGRAM IS RUN. PROGRAM STATE-

PENTS MUST HAYE LINE NUMBERS IDENTIFIYING THEIR LOCATION IN
THE PROGRAI.

YTL-2 1S SINPLE ENQUGH FOR THE BEGINNER TO USE EARSILY. AND YET
POHERFUL ENQUGH TU SERYVE THE NEEDS OF THE MOST ADVANCED USERS, THE -
SUBSCRIPTED MEMORY REFERENCE COMMANDS, AND FULL INPUT-OWTPUT FORMAT
CONTROL. MAKE VTL~2 9 VERSATILE LANGUAGE SUITIBLE FOR SOLYING R WIDE
RANGE (F COMPUTER FRORLEMS,

PRELIMINARY CONCEPTS:

LINE NUMBERS MUST PRECEDE EACH PROGRAM STATENENT, AND MUST BE
SEPARATEDR FROM THAT STATEMENT BY A SINGLE BLANK SPACE. THESE NUMBERS
MUST BE IN THE RANGE OF 1-65535.  LINE NUMBER ZERQ IS NOT PERMITTED.
E?;?g ::ng ENDS WITH A CARRIAGE RETURN. AND MUST BE LESS THAN 73 CHARAC-
TEl ONG.

IT IS RECOMMENDED THAT LINES BE NUMBERED IN STEPS OF TEN (1. 20.
Q.. .. ETC. ) SO THRT NEW STATEMENTS MAY RE INSERTED IF NECESSARY.

YARIABLES MAY BE REPRESENTED BY ANY SINGLE ALFHABETIC OR SPECIAL
CHARACTER (EG. PUNCTUATION MARK, !“H$X&7(=—+%:;2/3 ( [1). MOST OF
THESE ARE AVAILABLE FOR THE USER TQ DEFINE AS HE WISHES. A FEW OF THE
VARIABLE NAMES HMOWEVER, HAYE BEEN SCT RSIDE FOR SPECIAL PURPOSES. THESE
S0-CALLED "SYSTEM YARIABLES™ WILL BE DISCUSSED IN DETAIL BELON.

THE YALUE ASSIGNED TC A YARIABLE MAY RE EITHER A NUMERIC VALUE
IN THE RANGE @-65535. OR R SINGLE ASCII CHARACTER (INCLUDING CONTROL -
CHARACTERS).  NUMERIC AND STRING YALUES MAY BE FREELY INTERCHANGED.
IN NHICH CRSE. THE CHARACTERS RRE EQUIVALENT TQ THE DECIMAL YALUE OF
THEIR ASCII CODE REFRESENTATION.  THUS. 1T BECOMES FOSSIBLE TO ADD 1 TO
THE LETTER "A". GIYIMG A5 R RESULT. THE LETTER "B".

THE ARITHNETIC QPERATIONS PERMITTED FOR USE IN ENPRESSIONS ARE:

+  CAPDITIOND
= (SUBTRACTION)



CMULTIPLICRTIOND

(DIVISION?

CTEST FOR EQUALITY)

(TEST FOR GREATER THAN OR EQUAL TO»
{TEST FUR LESS THFIN)

THE TEST QPERARTI(NS. EQUAL TO. GREATER THAN OR EQUAL TQ. AND
LESS THAN. ALL RETURN A VALUE OF ZERD IF THE TEST FAILS, AND A VALUE OF
ONE IF THE TEST IS SUCCESSFUL.

: EXPRESSIONS IN ¥TL-2 MRY CONTAIN ANY NUMBER OF YARIARLES OR
NUMNERIC VALUES (LITERALS) CONNECTED BY ANY OF THE ABOVE OFERATION
SYMROLLS.  PARENTHESES MAY BE WSED TO ALTER THE ORDER OF EXECUTION OF
THE OFPERATIONS. IF NO PARENTHESES ARE INCLUDED. THE OPERATIONS PROCEED
IN STRICTLY RI1GHT TQ LEFT URDER

R

THE YALUE RESULTING FROM THE EXPRESSION MUST BE ASSIGNED 70 SONME
VARIABLE NANE. THIS IS DONE WITH THE EQUAL SIGN.  NOTE THAT THE SYM3OL
HAS TWO MEANINGS DEFPENDING ON WHERE IT OCCURS IN THE EXNPRESSION.  THE
EXPRESSION "A=RB=C" MNEANS TEST & AND C FOR EQUALITY. IF THEY ARE ERUAL.
PUT A ONE IN R; IF THEY RRE UNERUAL. PUT A ZERO IN A

SOME EXAMPLES OF YALID ARITHMETIC EXPRESSIONS WOULD BE:

=A¥XEN ) HREXHC WITH LEFT TO RIGHT EXECUTION THIS IS
EQUIVELANT TO: ¥=(A*XN*X+3IkN+(
Y=(AFRXEXI+(BRXI+0 WHICH IS EQUIYALENT TO: RXT2+EX+C

NOTICE HOW THE RBSENCE OF FARENTHESES ARCGUND THE QUUANTITY B¥X
IN THE FIRST EXPRESSION HAS COMPLETELY ALTERED ITS MEANING. KEEP THE
LEFT TU RIGHT GRDER IN MIND. ANR WHEN IN DOUBT. USE PARENTHESES 10
CONTROL THE QRDER OF EVALUATION.

SYSTEM YARIARLES:

IN ORDER TO CONSERVE SPACE, AND TQ PROYIDE A MORE CONSISTENT SYNTAKX.
YTL~2 USES "SYSTEM YARIASLES®™ TO ACCONPLISH FUNCTIONS USUALY DONE WITH
SPECIAL KEY WQRDS IN OTHER LANGUAGES.  THIS CONVENTION 1S5 PRUERELY THE
SINGLE MOST IMPORTANT REASON FOR ITS TINY SIZE

THESE SPECIAL VARIABLES ARE USED FOR SUCH FUNCTIONS RS THE
BASIC “FRINT, GOTO, GOSUR, RETURN: IF. AND RANDOM< FUNCTIONS.

THE SYSTEM VARIABLE "NUMBER" OR "POUND SIGN" {#) REPRESENTS THE
LINE NUMBER OF THE LINE BEING ENECUTED. UNTIL THE STATENMENT HAS BEEN
COMPLETED, IT WILL CONTAIN THE CURRENT LINE NUMBER. S0 THAT THE
STATEMENT:
168 A=#

IS5 EQUIVELENT TO SIMPL'Y WRITING "168 A=1@0". AFTER COMPLETION OF R
LINE. THIS VARIABLE WILL CONTAIN THE NUMBER QOF THE NEXT LINE TO BE
EXECUTED. IF NOTHMING IS DONE T0 THE YARIABLE, THIS WILL BE THE NEXT
LINE IN THE FROGRAM TEXT. IF A STATEMENT CHANGES #. HOWEYER. THE NEXT
LINE EXECUTED WILL BE THE LINE MITH THE MUNBER THAT MNATCHES THE YALUE
OF #. THUS THE YARIABLE # MAY BE USED TG TRANSFER CONTROL TQ A DIFF-
ERENT PART OF THE PROGRAM.



) THIS 1S THE ¥TL-2 EQUIVELANT OF THE BASIC "GOTO" STATEMENT. FOR
EXAMPLE:
(-/ #=308  MEANS  "GOTQ ieg”

IF THE # YARIARBLE SHOULD EYER BE SET T0O ZERQ BY SOME STATEMENT.
THIS YALUE WILL BE IGNORED. AND THE PROGRAM MWILL PROCEED R5 IF NQO CHANGE
HAD TAKEN PLACE. THIS FACT ALLONS US TO WRITE "IF" STATEMENTS IN YTL-2.
CONSIDER THE FOLLOMIMG ENAMPLE:

18 x=1 SET X EQUAL 10 1
20 #=(X=25)*38 IF X=25 GOTQ 5@
3@ X=x+1 ape 1 10 8

40 #=20 GaTa 26

5e ... .. CONTINUE

NOTICE THAT THE QUANTITY (X=25) WILL HRVE THE YALUE ONE. IF IT
IS TRUE THAT X IS EQUAL T 25, AND THE YAILUE ZERQ 1F 1T IS FALSE. HWHEN
THIS LOGICAL YALUE IS MULTIPLIED TIMES 5@, THE RESULT WILL BE EITHER
ZERD. OR 3@ IF IT 1S 5@ THE STRTEMENT CRUSES A "GOTQ 3@" TO OCCUR.
IF THE YALUE IS ZERQ. A “"GOTQ 8" WHICH IS A DUMMNY OFERATION. CRUSES THE
NEXT STATEMENT DOWN (NUMBER 20> TO BE EXECUTED.

TAKING RDVANTAGE OF LEFT-TO-RIGHT EVALUATION.  THO RYTES UF
NEMORY COULD BE SAVED BY WURITING:

28 #=X=20%30

EACH AND EVERY TINE THE VALUE OF # 15 CHANGEDR 8Y A PROGRAM
b STATEMENT., THE OQLD-YALUE+1 1S SAYED IN THE SYSTEM VYARIABLE "EXCLAMATION
POINT" !>, IN OTHER MORDS AFTER ENECUTING A GOTQ. THE LINE NUMBER
OF THE [LINE THRT FOLLOWS THE GOTQ IS SAVED 5@ THAT A SUERCUTINE MWILL
KNOW WHICH PROGRAM STATEMENT CALLED IT, AMD MWILL KNOW WHERE TO RETURN
WHEN FINISHED. THUS THE # VARIARLE IS USED FOR BOTH GATO AND GOSUR
OPERATIONS.  FOR EXAMPLE:

18 X=i
20 #=160
36 X=2
48 #=168
58 X=3
€0 #=108

188 X=X*X
110 #=! CGOTO BACK WHERE YOU CAME FROM)

IN THIS EXAMPLE, CONTROL PRQCEEDS FROM LINE 22 10 LINE 164,
AFTER THAT., LINE 118 CRUSES CONTROL TO RETURN TQO LINE 38, WHEN LINE 48
IS EXECUTED, THE SUBRQUTINE AT 188 WILL RETURN T0 LINE 59.

THE ACTUAL YALUE STORED IN THE ! VARIABLE IS (OLO LINE NUMBER+1)
BUT, ¥TI.-2, IF IT DPOES NOT FIND THE EXACT LINE NUMBER 1T 15 SERRCHING
FOR. WILL TRKE THE NEXT HIGHER LINE NUMBER.  THEREFORE., IF R PRQGRAM
STATEMENT SAYS "#=52" RND THERE ARE LINES NUMBERED 3@ AND 68 WITH
(/ MOTHING IN BETWEEN, CONTRQL PHASSES TQ THE NENT HIGHER LINE NUMBER. &8.



THE SYSTEM VARIABLE "QUESTION MARK" ¢?) REPRESENTS THE USER”S
TERMINAL.  IT CAN BE EITHER AN INPUT. OR AN QUTPUT, DEPENDING ON WHICH
SIDE OF THE EQUAL SIGN 1T APFEARS.

THE STATEMENT “?=R" 1S INTERFRETED AS "PRINT A", AND THE STATE-
NETNT “X=2"I5 INTERFRETED 85 "INPUT X". NQTE THAT THE "?" MAY BE
- INCLUDED ANYWHERE IN THE EXPRESSION. FOR EXAMPLE THE PROGRAM:

18 ?="ENTER THREE YALUES"
2 =(2+2+22/3

38 ?="THE RVERAGE IS"

48 ?=f

WILL REQUEST THREE INPUTS WHILE EXECUTING LINE 20.

HHEN TYPING IN A REPLY 10 A REQUEST FOR INPUT. THE USER MAY
ENTER ANY ONE OF THREE DIFFERENT TYPES OF DATR:

1. R DECIMAL NUMBER
2. A VARIARLE NAmE
£ ANY YALID VYTL-2 EXFRESSION

THUS: FOR EXRMPLE, THE USER MAY REPLY WITH SUCH THINGS AS "1684"
OR "REB¥(I/XD"  IN EACH CASE THE EXPRESSION 1S COMPLETELY EVALUATED
BEFORE THE RESULT IS PASSED TO THE INPUT STRTEMENT. THE ONLY EXCEPTION
IS THAT YOU ARE NOT ALLOMED TO RESPOND WITH ANOTHER QUESTION MARK AS
THIS WILL MESS UP THE LINE FQINTER IN THE INTERPRETER. CAUSING IT TO
RETURN AN IMPROPER YALUE.

IF R CARRIAGE~RETURN, WITH NQ YALUE. IS TYPED IN RESPONSE TO
A REQUEST FOR INPUT. THE INTERPRETER WILL RETURN SCME UNDEFINED VALUE.
THEREFORE, THIS 1S NQT RECUMMEMNDED.

WHEN THE QUESTION MARK IS ON THE LEFT SIDE OF THE FIRST EQUAL
SIGN IT REFRESENTS R FRINT STATEMENT.  WHEN TH1S QCCURS, EITHER OF THO
DIFFERENT THINGS MAY BE ON THE RIGHT SIDE OF THE EG’UHL SIGN:

1. ANY VALID YTL-2 EXPRESSION (A5 DEFINED F]L’U'v‘“)
2 A STRING OF (‘HHRH(,TLR‘? ENCI.OSED IN QUQTE MARKS ¢"")

WHEN THE EXFRESSION 1S A NUMERIC ONE. THE YALUE 1S COMPUTED. AND
~PRINTED AS A LEFT ADJUSTED. UNSIGNED. DECIMAL INTEGER. MWITH NQ LEADING
_OR TRAILING BLANKS. A CARRIAGE RETURN NEVER FOLLOWNS THE PRINTING OF A

DECIMAL VYALUE.

WHEN THE EXPRESSION 1S A QUOTED CHARACTER STRING. THE ACTUAL
STRING OF CHARACTERS IS FRINTED WITH NO LEADING OR TRAILING BLANKS. A
CARRIAGE -RETURN LINE-FEED SEQUENCE WILL FOLLOW THE PRINTING OF R STRING
UNLESS R SEMICOLON FOLLOWS THE CLOSING QUOTE.

THE OMMISION OF LERDING AND TRAILING BLANKS ALLOWS COMPLETE
CONTRAL OF FORMATTING PRINTED QUTPUT. FOR EXAMPLE THE PROGRAM:

10 7=56,2
20 ?=",";
20 P=265+3
46 7=
sa ?=16



THE SYSTEM VARIABLE "QUESTION MARK" ¢?) REPRESENTS THE USER”S
TERMINAL.  IT CAN BE EITHER AN INPUT, OR AN QUTPUT, DEPENDING ON WHICH
SIPE OF THE EQUAL SIGN 17 HPPEHRQ’

THE STATEMENT "?=f" I‘-T INTERPRETED AS "FRINT A", AND THE ‘TTHTE-
METNT "X=2"I5 INTERPRETED QS “INFUT X". NOTE THAT THE "?" MAY BE
- INCLUDED ANYWHERE IN THE EXPRESSION. FOR EXAMPLE THE PROGRAM:

18 ?="ENTER THREE VALUES"
28 Q=2+ 242073

38 P="THE RYERAGE 1S"

48 ?=A

WILL REQUEST THREE INPUTS WHILE EXECUTING LINE 28.

HHEN T'YPING IN 8 REPLY T0 R RERUEST FOR INPUT, THE USER MAY
ENTER ANY ONE OF THREE DIFFERENT TYPES OF DATA:

L R DECIMRL NUMBER
2. A VYARIABLE NAME
£ ANY VALID VYTL-2 EXFRESS1ON

THUS, FOR EXAMPLE, THE USER MAY REFLY WITH SUCH THINGS RS "1804"
OR "R48*¢9/X3".  IN EACH CASE THE EXPRESSION IS COMPLETELY EVALUATED
BEFORE THE RESULT IS PASSED TO THE INPUT STATEMENT. THE ONLY EXCEPTION
IS THAT YOU ARE NOT ALLOVED TO RESPOND MITH ANUTHER RUESTION MARK AS
THIS WILL MESS UP THE LINE POINTER IN THE INTERPRETER. CAUSING IT TO
RETURN AN IMPROPER YALUE.

IF R CARRIAGE-RETURN, WITH NO YALUE. IS TYPED IN RESPONSE TO
A REQUEST FOR INPUT. THE INTERPRETER WILL RETURN SGME UNDEFINED VALUE.
THEREFORE: THIS IS NOT RECUMMENDED.

HHEN THE QUESTION MARK IS ON THE LEFT 5IDE OF THE FIRST EQUAL
SIGN IT REFRESENTS A FRINT STATEMENT.  WHEN TH1S QUCURS, EITHER OF THO
DIFFERENT THINGS MAY 8E ON THE RIGHT SIDE OF THE- EQUAL SIGN:

1. ANY YALID YTL-2 EXPRESSION (A5 DEFINED ABQVE)
2 A STRING OF CHARACTERS ENCLOSED IN QUQOTE MARKS ¢"")

WHEN THE EXFRESSION 1S A NUMERIC ONE. THE VALUE 15 COMPUTED. AND
PRINTED AS A LSFT ADJUSTED, UNSIGNED, DECIMAL INTEGER. WITH NO LEADING
(OR TRALLING BLANKS. A CARRIAGE RETURN NEVER FOQLLONS THE PRINTING OF A
DECIMAL VYALUE.

WHEN THE EXPRESSION IS R QUOTED CHARACTER STRING. THE ACTUAL
STRING OF CHARACTERS IS FRINTED WITH NG LEADING Or TRAILING BLANKS. A
CARRINGE-RETURN LINE-FEED SEQUENCE MWILL FOLLOW THE PRINTING OF AR STRING
UNLESS R SEMICOLON FOLLONS THE CLOSING QUOTE.

THE OMMISION OF LERDING ANP TRAILING BLANKS ALLOWS COMPLETE
CONTROL OF FORMATTIMNG FRINTED QUTPUT. FOR EXANPLE THE PROGRAM:

18 ?=56/2
20 ?=",";
20 ?=265+3
40 7=
50 ?=16



WILL PRINT THE LINE: "25 268 16" WITH NO SPACES BETWEEN THE FIECES.
THIS FEATURE IS5 MNOST OFTEN USED IN FLOATING PQINY, RAND MULTIPLE PREC-
ISION SUBRQUTINES. (SEE "FACTORIALS" IN THE SANFLE FROGRAM SECTION. 2

IF. AT ANY TIME, IT IS DESIRED T0 HAYE A CARRIAGE-RETURN LINE-
FEED PRINTED, THE STATEMENT ?="" MWILL QCOMPLISH THIS.

‘ THE SYSTEM YARIABLE "PER-CENT" (%) CONTAINS THE VALUE OF THE
REMAINDER OF THE ILAST DIVIIDE OQPERATION. THIS VALUE WILL REMAIN THE
SAME UNTIL THE MEXNT DIVIDE OPERATION.

THE SYSTEM VARIABLE "APOSTROPHE" <) REPRESENTS A RANDUMN NUMBER.
THIS NUMBER WILL HRVYE AN UNPREDICTABLE. YALUE IN THE RANGE G-65534.
IF CALLED THICE ON THE SANE LIME, THE SAMNE YALUE WILL BE RETURNED BQTH
TIMES. THE YALUE OF THE VYARIAELE 15 SCRAMBLED EACH TIME ANY STATEMENT
IS ENECUTED. THEREFORE., FOR BESY RESULTS. 1T 15 HIGHLY RECOMMENDED THAT
RT LEAST ONE OTHER COMPUTATION BE PERFURMED BEFORE THE YALUE IS AGAIN
CALLED FOR. THIS MAY EYEN BE R SIMNPLE DUMMY STARTEMENT SUCH RS "Z=2+7".
f; ggrfligHEHHPiPLE OF THIS SEE "DON’T LLOSE YOUR RT" 1IN THE SAMPILE FROGRAMS
206 5 ’

IN APDITION TQ DECIMAL NUMERIC IMPUT RND QUTPUT, THE SYSTEM
YARIABLE “DOLLAR SIGN" {#> IS USED TO INPUT AND QUTFUT SINGLE CHARACTERS
AS NITH THE QUESTION MARK VARIABLE. "A=$"eMEANS "INFUT 8 SINGLE RSCII
CHARACTER AND FLACE ITS NUMERIC YARLUE IN A".  SIMILARLY. "$=X" MEANS
"PRINT THE SIMNGLE ASCII CHARACTER WHOSE YALUE IS STORED IN X". FOR
EXANPLE THE FROGRAM:

16 A=85

20 F=R

3@ A=A+l

48 #=AC21%*28
59 ’:72" "

WILL PRINT OUT. RS ONE CONTINUQUS STRING, ALL THE LETTERS (F THE ALFH-
ABET:  ABCDEFGHIJKLMNOPQRSTUYMXYZ.  IF Y0U MISH TQ FIMD QUT WHAT DECIMAL
YALUES CORRESPOND TO WHICH CHARACTERS, THESE CAN EE FOUND IN THE $868
REFERENCE MANUAL. OR SIMPLY COMPUTEDR BY TYPING THE DIRECT STATEMENT:
"P=$* AND THEN ENTERING THE CHRRACTER WHOSE DECIMAL YALUE 1S TQ EE FOUND

THE SYSTEM VARIABLE “"ASTERISK" (*) REFPRESENTS THE MEMORY SIZE
OF YOUR COMPUTER.  FOR 8 1K SYSTEN THIS WOULD BE 1824, FOR A 17K SYSTEM
IT WOULD BE 17%1024. WHEN THE MNACKINE IS FIRST TURNED ON. AND ¥TL-2 IS
CALLED FOR THE FIRST TIME, THE USER MUST TYFE IN THE YALUE OF THLE #

© VARIARLE AS A DIRECT STATEMENT.  "#=1824" FOR EXMAPLE.

IF A PERSON WISHES TO RLLOT SPACE FOR USER DEFINED MACHINE LANG-
USGE SUBROUTINES,  TMEN THE VARIABLE * IS SET EQUAL TQ THE BOTTOM OF THE
FIRST RYTE REQUIRED BRY THE USER DEFINEDR ROUTINE.

' IN THE 8806 YERSION ONLY, THE SYSTEM VARIABLE PERIOD (.
I5 USED TO CONTROL THE TERMINAL. IF THE NUMBER IS ODD. (BIT @ HIGH)
THEN THE COMPUTER MWILL “ECHO* OR FRINT. 1F THE NUMBER 15 EVEN. THE
COMPUTER MILL NOT ECHO OR PRINT. IF THE NUMBER DIVIDED 8Y 2 IS5 QDD.
CBIT 1 HIGH) THEN THE COMPUTER WILL RCCEFT INFUT FROM THE CASSETTE.
IF THE NUMBER DIVIDED BY FOUR 15 0DD (RBIT 2 HIGH) THEN THE COMPUTER WILL
OUTPUT TO THE CASSETTE IN PARRARLEL WITH THE TERMINAL. :



C

C

ALSO IN THE 8866 YERSION ONLY, THE SYSTEM VARIASLE CONMA <. )
REPRESENTS THE NUMBER OF NULLS THE COMPUTER WILL FUT OQUT TO THE TERMINAL
AFTER EVER'Y CARRIAGE-RETURN LIME-FEED.

IN GENERAL. ON THE 836G@ YERSION. IN NORMAL OPERATION, COMMA IS
ZERQ ", =@" AND PERIOD IS 1 " =1"  HOWEYER TO READ FROM CASSETTE. You
MOULD SET PERIOD SQUAL TO 2 AND COMMA SQUAL To 8. " =24&, =0
TRIS IS S0 THAT THE TERNINRL DOES NOT SLOW UP THE COMPUTER 1IN READING
THE TRAPE.  HOWEVER., IF THE TERMINALS SPEED 15 GREATER THAN 304 SAUD.

;;“II'N PERIOD MAY BE SET 10 3 SQ THAT YOU CHN SEE THE PROGRAM RS IT COMES

TG STORE A PROGRAM ON CASSETTE. SET THE NULLS TO 4 ", =4% SET THE
ECHO OFF. AND THE CASSETTE QUTPUT ON. " =4" THEN TYPE "@" BUT DO NOT HIT
THE CARRIAGE RETURN.  START THE CASSETE TAFE RUNNING UN RECORD. AND THEN
HIT F:'ETUkN THE COMPUTER WILL THEN SAVE 1TS CURRENT FROGRAM ON TAFE.

0 READ A PROGRAM IN FROM CASSETTE., SET THE NULLS TO & ".=a"

TURN THE LCHU OFF. AND THE CRASSETE INFPUT ON. . =2" TYPE "1" WITHE NQ
CARRIAGE RETURM, BAND START THE TAPS RECORDER.

TQ SAYE A FROGKAM ON PRPER TAFE, SET " =1, ",=3", TYPE "@" PUNCH
28 0R MNORE NULLS, AND THEN HIT THE CARRIAGE-RETURN.,

TO RERD IN FROM FAPER TAPE. SET » =1", ”,. =@". TYPE "1" . START
T‘IE READER ON THE NULLS OF THE PAPER TAPE HHD START THE READER TO RUN.

FINALY ON THE 3368 YERSION ONLY. THE 5YSTEM YARIABLE URP-ARROW (1)
IS THE NUMBER OF THE TERMINAL QPTION CURRENTLY RUNNING. IF THE NUMEER
IS OPD CBIT @ MIGH) THEN THE TERMINAL WILL BE SET FOR R 2510 BOARD AT
PORT 18, ELSE IF THE NUMBER DIVIDED BY & IS5 ODD (RIT I HIGH) THE TERM-
PIINAL WIL BE R 2510 BORD AT PORT 1&.  FINALLY IF NEITHER SITUATION IS
TRUE. <BIT 3 AND BIT @ LOW) THE THE TERMINAL KILL BE SET FOR A SINGLE-
SI0 BOARD AT PORT 8.

THE SYSTEM VARIABLE "ANPERSAND® (&) REPRESENTS THE NEXT AYAIL-
ABLE BYTE OF MEMORY IN THE PROGRAN BUFFER. NWHEN FIRST CALLING VTL-2, R
WHEN IT I5 DESIRED TQ ERASE THE PRESENT PROGRAM: THIS MUST BE INIT-
IRLIZED TQ THE VYALUE 264. "¢=2¢é4" AS A DIRECT STRTEMENT.

AT BNY GIVEN TIME, THE USER MAY FIND OUT HOW MUCH OF HIS MEMORY
STILL REMAINS UNUSED 8% TYPING "?=#-g&".  THIS WILL CAUSE THE SYSTEM TO
RESPOND WITR THE NUMBER OF BYTES REMAINING. R MINIMUM OF AT LERST 3
8YTES ARE NSEDED FOR ANY LINE OF YTL-2.  THE LINE NUMBERS ARE SAYED
IN EINARY, AND REQUIRE THWQ BYTES REGARPLESS OF THEIR DECIMAL YALUES.
THE LINES "4 X=¥" ApMD "6508@ X=y* BOTH TAKE UP AN IDENTICAL 7 BYTES OF
MEMORY. A8ND ARE EXAMPLES OF THE NORMAL NINIMUM YARL1D YTL-2 LINE,

ANY MEMORY REMAINING PRST THE END OF A FROGRAM MAY BE USED AS
ARRAY STORAGE. - THIS ARRAY STORAGE MAY BE USED FOR SAYING NUMERIC OR
STRING VALUES.  THE ARRAY DOES NOT HAYE A NANE. SINCE THERE 15 ONLY ONE.
SUT. IT CAN BE DIVIDED UP INTQ SEVERAL PIECES AND USED FOR DIFFERENT
GROUPS OF DATA.  (SEE "CIPHER" IN THE SAMPLE FROGRAMS SECTION. )
A SUBSCRIPT EXPRESSION IS IDENTIFIED BY A COLON AND R RIGHT PARENTHESES.
THE COLON MARKS THE BEGINNING OF THE EXPRESSION BND THE RIGHT FPAREN-
THESES. MARKS THE END.  THUS, FOR EXANPLE. “:12=8" PLACES A ZERQ IN THE
FIRST THO BYTE WORD FAST THE END OF THE FROGRAM. BNR “:z+7)=A" FLACES
THE YALUS OF A IN THE 3TH THO-8YTE WORD PAST THE END OF THE PROGRAM.



>
K

SUBSCRIPTS SHOULD NOT EE RLLOWED 10 BE LESS THAN ONE ¢1) AS THIS
g{ijL POINT THE SUBSCRIPT INTQ THE PROGRAM SMD COULD CAUSE IT TQ BE WIPED

C

SUBSCRIPT EXPRESSIONS NARY BE ANY YALID ¥TL-2 NUMERIC EXPRESSIONS
THIS EXMAPLE SHOULD CLARIFY THE USE OF SUBSCRIPT SXPRESSIONS:

18 I=1 SET PQINTER

20 :1)=% INPUT A CHARACTER TO NEXT RRRAY WURD
I8 #=: 1)=13%6@  GOTQ €9 IF [15 8 CARRIAGE RETURN CHARACTER
40 I=1+1 POINT TQ NEXT ARRAY WORD

598 #=28 GO GET AMOTHER CHARACTER

&g Pp=nn PRINT CARRIAGE RETURN-ILINE FEEDR

#8 1=l RESET PQINTER

8a $=:12 PRINT ITH CHARACTER

90 f=: [)=43%128 IF CARRIAGE RETURN THEN GOTO 128
160 I=1+1 POINT TO NEXT CHARACTER

114 #=80 GO GET MEXT CHARACTER

12 g=nn FRINT CRRRIAGE RETURN-LINE FEED

THE ABOVE EXAMPLE WILL KREAD IN ANY STRING OF CHARACTERS TYPED BY
THE USER. SUCH A5 A SEMTANCE. OR PARAGRAPH, UNTIL A CARRIAGE RETURN
IS TYPED.  XIT NILL THEN ECHO BACK THE COMPLETE STRING RS IT WAS TYPED.

FOR FURTHER EXRMPLES, STUDY THE GANME FROGRAMS WHICH USE CHARAC-
TER INPUT AND THOSE THAT HAVE SARRAYS REPRESENTING THE PLAYING BUARD.
THESE WILL BE FOUND IN THE SAMFLE FROGRRMS SECTION.

b SINCE SUBSCRIFTS REFER TO TNO BYTE HORDS, AND SINCE VALUES RS
LARGE A5 85335 ARE ALLOKED AS SURSCRIPTS. IT 1S PQSSIBLE THAT LARGE
YALUES IN THE SUBSCRIFT EXPRESSION MAY "WRAP RROUND" THE END OF MEMORY
AND REACH LOCATIONS WITHIN THE PROGRAM TENT.  THEREFORE. THERE 1S A
DANGER THAT VTIL.-2 PROGRANMS USING CONPUTED SURSCRIPTS MAY "CLORBER™ THEM-
SELVES.,  ON THE QTHER HAND, THIS ALSQ MEANS THAT A ¥TL-2 PROGRAM NAY
MODIFS ITSELF, ALTHOUGH THIS FRRCTICE 15 NOT RECOMMENDED.

THE SYSTEM YARIABLE "GREATER THAN" (>) IS5 USED T0 PASS A YALUE
TO A NACHINE LANGUAGE SUBROUTINE.  WHEN ENCOUNTERED ON THE LEFT SIDE
OF . THE EQUAL SIGN. THE EXPRESSION 1S EVALUATED. THE YRLUE FLACED RS A
16 BIT INTEGER IN THE B AND © REGISTERS, AMD A "CALL ZERO™ COMMANER
GENERRTED.  (SEE 3808 MANUAL ON SUERQUTINE HANDLING RND RESTARTS)
AT THE CONCLUSION OF THE MACHINE LANGUAGE SUSROUTINE. A RETURN INSTRUC-
- TION RETURNS CONTROL TQ ¥TL-2. AND PLACES THE VALUE FOUND IN THE B & C
REGISTERS INTO THE SYSTEM YARIABLE >.

THERE 1S NQ "EMD" STATEMENT IN ¥TL-2. THE INTERPRETER SIMPLY
CONTINUES SEQUENTIRLY THROUGH THE PROGRAM UNTIL IT RUNS QUT OF LINES TG
EXECUTE, OR UNTIL A STATEMENT 1S ENCOUNTERED WHICH WILL TRY TQ TRANSFER
CONTROL TQ R LINE THAT IS GREATER IN NUMRER THRN ANY IN THE FPROGRAM.



OPERATIONAL CHARACTERISTICS

b WHEN THE 8868 IS FIRST TURNED ON THE FOLLOWING THINGS MUST BE

DONE BREFORE ANY YTL-2 PROGRAM MAY BE ENTERED. FIRST LIFT THE STOP & THE
RESET SWITCHES SIMUTANEQUSLY. THE RELEASE THE RESET SWITCH THEN THE STOP
SHITCH.  MEXT SET THE ADDRESS SWITCHES TQ APDRESS F£808 HEX.  A15 THROUGH
A1i UF, ALO THRQUGH ARG DONN.  THEN LIFT THE EXAMINE SWITCH.

FIANLY.. SET THE TERMINAL OFTION ON THE SENSE SWITCHES. 1F YU
HAYE A SINGLE-SIQ SO0ARD AT PORT @ THEN SET R11 AND A3 DOWN.
IF YOU HAYE N 2510 BOARD, THEN SET R11 HIGH. RND R8 HIGH IF YOU WANT
PORT 18 OR LOW IF YOU WANT PORT 16.

AFTER SETTING THE PORT OPTIOM. PRESS "RUN*.

ONCE YTL-2 IS IN CONTROL, THE MESSAGE "OK" WILL BE PRINTED. THE
NEXT STEP IS TO SET YOUR MEMORY SIZE.  THIS 1S DONE BY TYFING *=1624
FOR A AKX SYSTEM, *=1824%17 FOR A 17K SYSTEM. AND SO ON.

FINALY, THE USER MNUST SET THE "END OF PROGRAM" POINTER. THIS IS
DONE BY TYPING &=328. THIS NUMBER WILL BE THE SAME FOR RLIL 8888 SYSTEMS
REGARDLESS OF -MEMORY SIZE.

YTL-2 I5 NOW READY TO BEGIN ACCEPTIMNG PROGRAMS AND COMMANDS.
IF AT BNY TIME IT 1S DESIRED T0Q ERASE THE PROGRAM IN MEMORY. REPERT THE
LAST THO STEPS GIVEN ABOYE. THIS MWILL RE-INITIALIZE THE YTL-2 PROGRAM
BUFFER SPACE.

b WHEN £ FROGRAM LINE IS ENTERED, IT WILL BE INSERTER INTQ ITS
PROPER PLACE IN THE PROGRAM TEXT. THE LINE NUMSER INDICATES WHERE IT
WILL BE INSERTED. IF THE LINE JUST TYPED HAS THE SAME LINE NUMBER RS H
LINE ALREADY IN THE TEXT. THE QLD LINE WILL BE REPLACED BY THE NEMW LINE.
IF THE LINE NUMBER ONLY IS TYFPED. FOLLOWED IMMEDIATLY BY R CARRIAGE
RETURN, THE LINE MWITH THAT NUMBER WILL BE DELETED.

MHILE TYPING IN PROGRAM LIMES, THE SYSTEM SHOULD SINGLE SPACE.
AND MRKE NO REPLIES TO LINES ENTERED. IF, BFTER TYPING A LINE. THE
SYSTEN DOUSLE SPACES DOMN. AND PRINTS “0K" THAT INDICATES THAT THERE
HARS NQT ENQUGH MEMORY RYAILABLE T0 INSERT THE NEHW LINE JUST TYPED.

THE USER MAY CHECK TO SEE HOW NUCH MEMORY 1S STILL RYAILABLE RY
TYPING THE DIRECT STATEMENT (NO LINE NUMBER) “P=*-g"  THE SYSTEM WILL
RESPOND WITH THE NUMBER OF UNUSED BYTES REMRINING.

WHILE TYPING IN A LINE. THE BACK-ARROW KEY <(SHIFT-0 ON SOME
TERMINALS. OR UNDSRLINE ON QTHERS) WILL CAUSE THE LAST CHARACTER TYPED
TO PE DELETED FROM THE INPUT RUFFER. THE CHARACTER WI1LL STILL AFPEAR
ON THE SCREEN OR PRINIOUT, BUT MILL MO LONGER BE IN MNEMORY. THUS THE
LINE "A=B*C__+N" GOES IN AS "A=B+N". WHERE THE "*C" WMAS ERASED IN MEMORY
BY THO BACK-ARROW CHARACTERS.

AT ANY TIMNE BEFQRE HITTING RETURN. THE ENTIRE LINE MAY BE ERASED
- FROM PEMORY BY TYPING THE RT-SIGN CHARACTER (@) (SHIFT-F OR "CANCEL" ON
b SOME TERMINALS. >



. TYPING THE SINGLE CHARACTER ZERQ @) FOLLOWED EY A CARRIAGE
RETURN., CAUSEY THE SYSTEM TO PRINT QUT R LISTING QF THE PROGRAM.

b WHILE SRINTING IS TAKING PLACE, WHETHER AS A PROGRAM LISTING, OR

AS OQUTPUT FROM A PROGRAM, THE OPERATION MAY RE CANCELLED. AND CONTROL
RETURNED T0 VYTL-2 BY PRESSING CONTROL-C. WHEN THI5 IS DOME. THE SYSTEM
COMPLETES 178 CURRENT FRINT STATEMENT, AND THEN PRINTS "OK" TO
ACKNOULEDGE THE INTERUPTION.

IN ADRITION TO THIS. ANY OTHER KEY (PREFERABLY A NON-PRINTING
CONTROL CHARACTER SUCH AS CONTROL-A) MAY EE FRESSED. THIS WILL CAUSE THE
SYSTEN TO TENPORARILY SUSPEND OPERATION. AND HAIT FOR ANOTHER KEY TO BE
PRESSED.  (AGRIN PREFERARELY & NON FRINTING CHARACTER. >

THIS FERTURE RLLONS USERS WITH YIDEQ TERMINALS TQ LIST THEIR
PROGRANS A SECTION AT A TINE, HITTIMG CONTROL-f TQ STOP THE LISTING.
BRD HITTING IT AGAIN TO RESUME LISTING.

NQTE THRT THESE CHARACTERS ALSQO AFFECT PRINTING BEING DONE BY A
PROGRAM,  YOU MAY TEMPORARILY MALT YOUR PROGRAM WITH A CONTRQOL-A. AND
STRRT IT WP AGRIN WITH ANQTHER CONTROL-A.  THESE KEYS WORK ONLY DURING
PRINTING MHICH USES THE QUESTION MARK SY5TEM YARIASLE.  STRING PRINTING
NITH THE DOLLAR SIGN VARIRBLE WILL NOT INTERUPT IN THIS MANNER.  THIS
ALLOMS THE USER THE QPTION OF MAKING HIS PROGRAM INTERUPTABLE OR NON-
INTERUFTRELE.

SHOULD AN UNINTERUFTABLE FROGRAN BECOME "LOCKED UFP" IN A LOOP.
THE ONLY HRAY TO BREAX OUT IS5 WITH THE FRONT PANEL RESET SWITCH.  WHEN
TRIS IS DONE. THE JFCOG MUST BE TYPED TO RETURN T0 YTL-2. BUT THE
L/ REMAINING STEFS LISTED ARQVE TO CLEAR THE PROGRAM MUST HOT BE PERFORMED!

T4 RUN A PROGRAM, THE USER SIMPLY TYPES THE DIRECT COMMAND “#=1"
CHOTO 1), TRIS CAUSES THE SYSTEM TO FINR THE LOWEST NUMBERED LINE AND
BEGIN EXECUTING THERE.  IF IT 1S DESIRED TO BEGIN EXECUTING AT SONE
OTHER LINE RUMBER. SRY 1060, SINPLY TYPE "#=160Q8", OR WHRTEYER LINE
HUMBER IS DESIRED.

COMMENTS MAY BE INSERTED ON ANY LINE BY PRECEEDING THEM WITH A
RIGHT PRRENTHRESES.  TRIS SYMEOL MUST FOLLOW THE EXPRESSION ON TRE LINE
IMMEDIATELY. WITH NO BLANKS IN BETHEEN. THIS CAUSES THE SYSTEM TG STOP



3

TYPING THE SINGLE CHARACTER ZERQ (@) FOLLOWED BY A CARRIAGE
RETURN. CRUSES THE SYSTEM TO PRINT OUT A LISTING OF THE PROGRAM.

WHILE PRINTING 15 TAKING FLACE. WHETHER AS A PROQGRAM LISTING. OR
A5 QUTPUT FROM R PROGRAM, THE OFERATION MAY BE CANCELLED. AND CONTROL
RETURNED TQ WTL-2 BY PRESSING CONTROL-C. MWHEN TH1S IS DONE. THE SYSTEM
CONPLETES IT”S CURRENT PRINT STATEMENT. AND THEN PRINTS "OK" TQ
ACKNONLEDGE THE INTERUPTIGN.

, IN RDDITION TO TH1S., ANY QTHER KEY (PREFERABLY A NON-FRINTING
CONTROL CHARACTER SUCH AS CONTROL-R) MAY BE FPRESSED. THIS WILL UCAUSE THE
SYSTEN TO TEMPORARILY SUSPEND QPERATION. AND WAIT FOR ANOTHER KEY TO BE
PRESSED.  (AGAIN PREFERABLY R NON PRINTING CHARACTER. 2

THIS FEATURE ALLONS USERS WITH YIDEQ TERMINALS TO LIST THEIR
PROGRANS R SECTION AT A TIME. HITTING CONTROL-A TQ STOP THE LISTING.
AND HITTING IT AGRIN TO RESUME LISTING.

NOTE THAT THESE CHARACTERS ALSO AFFECT FRINTING BEING DONE BY A
PROGRAM,  Y0U MAY TEMPORARILY HALT YOUR FPROGRAM NITH A CONTROL-A. RND
START IT UP AGARIN MITH ANOTHER CONTROL-R.  THESE KEYS WORK ONLY DURING
FRINTING MHICH USES THE QUESTION MARK SYSTEM YARIABLE. STRING PRINTING
WITH THE DOLLAR SIGN YARIABLE WILL NOT INTERUPT IN THIS MANNER.  THIS
?b#gtgzp THE USER THE OFTION OF NAKING HIS FROGRAM INTERUPTABLE OR NON-
RUPTABLE.

SHOULD AN UNINTERUFTARLEFRQGRAM BECONE "LOCKED UP" IN A LOOP.
THE ONLY WARY TQ BRERK QUT IS WITH THE FRONT-PANEL SHITCHES. LIFT THE
STOP SNITCH. SET THE ARDRESS SWITCHES TO F81C HEN (A13 THROUGH R1i UP,
A18 THROUGH A3 DOWN. A4, A3 A2 UP, A1, AQ DOWN. > LIFT EXAMINE. PRESS "RUN"
THIS WILL RETURN wOU TO ¥YTL-2 WITHOUT RESETING ANY OF THE POINTERS.

TQ RUN R FRAQGRAM. THE USER SIMNPLY TYPES THE DIRECT COMMAND “"#=1"
CGOTA 1), THIS CRUSES THE SYSTEM T0 FIND THE LOWEST NUMBERED LINE AND
BEGIN ENECUTIMNG THERE. IF IT IS DESIRED TO BEGIN EXECUTING AT SONE
OTHER LINE KNUMRER, SAY 1000. SIMPLY TYPE "#=1886", OR WHATEVER LINE
NUMSER IS DESIRED.

COMNENTS MAY BE INSERTED ON ANY LINE BY PRECEEDING THEM WITH A
RIGHT FPARENTHESES. THIS SYMBOL MUST FOLLOW THE EXPRESSION ON THE LINE
IMMEDIATELY. WITH NQ SBLAMKS IN BETHEEN. THIS CAUSES THE SYSTEM TQ STOP
EVARLUATING THE LINE RND GO ON TO THE NEXT LINE. 1F A LINE IS T0 CONTARIN
ONLY A COMMENT. THE FIRST CHARACTER ON THE LINE MNUST BE A RIGHT PAREN-
THESES. :

THERE ARE NO ERROR MESSARGES IN ¥YTL-2. IF AN EXPRESSION IS WRONG
THE RESULTS OF EVALURTING THAT EXPRESSION WILL ALS0Q BE WRONG. IN OTHER
HORDS, ¥YTL-2 RSSUMES THAT YOU KNOWN-WHART YOU ARE DOING. AND WILL DO ITS
BEST I'Q EXECUTE ANY STATEMENT THAT ¥OU GIVE IT.  THIS LEAVES NIDE
LATITUDE FOR TRYING VARIOUS PROGRAMMING "TRICKS". BUY ALSO LERAYES THE
RESPONSIBILITY OF VERIFYING PROGRAM ACCURACY WITH THE PROGRAMMER.
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LIST OF FEATURES

YARIASLES
VARIABLE MEANING

A~z COMMON YARIABLES -
USE FREELY FOR STORING VALUES

SYSTEM YARIARBLES .
! RETURN ARDDRESS

POINTS TQ THE LINE # AFTER THE LAST #= STATEMENT
" POINTER FOR LITERAL PRINT STATEMENTS
# LINE NUMBER
¥ SINGLE CHARACTER STRING CINFUT OR OUTPUT)

an

REMAINDER AFTER THE LAST DIVIDE OPERATION
FOINTS TG THE LAST BYTE OF PROGRAM

RANDOMN NUMBER

S;Zug 5 START OF FARENTHESI1ZED EXPRESSION

ENL

SETS END OF LINE

SETS END OF PARENTHMESIZED EXPRESSION

SETS END OF BRRRY DESCRIPTION

USED ALS0 FOR REMARK STRTEMENT

POINTS TO END OF MEMORY

MACHINE LANGUAGE SUBROUTINE

FRINT STRTEMENT WHEN ON LEFT OF EQUAL SIGN
INPUT STATEMENT MHEN ON RIGHT OF EQUAL SIGN
: DEFINES STHRT OF ARRAY DESCRIFTION

i WHEN FOLOMING A LITERAL PRINT STATEMENT.
SAYS DO NOT PRINT CARRIAGE-RETURN LINE-FEED

B ATRCS B MAY BE USED FREELY RS STANDARD VARIABLES
BUT USE IS NOT RECOMNENDED FOR LEGIBILTY REASONS

N G

o~

3 ®

OPERATORS

APD 10 PREVIOUS YALUE

SUBTRACT FROM PREVIQUS YRLUE

MULTIPLY TIMES PREVIOUS YALUE

DIVIDE FREVIOUS VALUE BY .

IS PREYIOUS YALUE EQUAL TO (YES = 1. NO = &)

IS PREYIOUS VYALUE LESS THAN (YES = 1. NO = @

IS FREVIOQUS YALUE EQUAL TO OR GREATER THAN <(Y=1.N=8)
THE DEFAULT OPERATOR 1S THE LESS THAN TEST.

SeAaA S %1+
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HURKILE

At

P="A HURKLE IS HIDING ON A°
P="10 BY 1@ GRID. HOMEBASE™
P="ON THE GRID 1S POINT 08"
P=“AND A GRIDPOINT IS ANY"
P="PAIR OF WHOLE NUMEERS™
7="TRY T0 GUESS THE HURKLE’S"
P="GRIDPOINT. ¥OU GET 5 GUESSES™
4:,’::” "

R=*/100%0+%

R=R/16

B=

=1
P="GUESS #";
?=K
?: n ?"..-
X=2710
=%
?: nn
#=X*LA+Y=R*548
K=K+1

=K=5%4d48
=GO "
#=YP=RIFIFA+LYCR*IEH)
2="S0UTH";
#=378
P="NORTH";
#=X=A%418+{XCA*F09)
P="UEST "
#=4180
P="ERST";
;:’= »u

=238

amin

P="SORRY THATS § GUESSES"

3 ?="THE HURKLE IS RT ";

=R

=R

?:" n

P="LETS PLAY AGAIN. "
P="HURKLE I8 HIDING"
#=189

}:=':5'0U FOUND HIM IN ":

2=t GUESSES™
#=490



"
XY

TIME OF DAY DIGITAL CLOCK

FOR @@ SUAD TERMINALS FOR 114 BAUD TERMINALS
1@ ?="HOUR 2"; 1g ?="HOUR ?":
28 H=? 28 H=?

39 P="MINUTE 2"; 38 P="MINUTE 2"
48 MH=? 48 N=*

S@ P="SECOND 2" 36 ?="SECOND ?";
60 S=7 68 S5=7

Fa P="READY" Fa P="READY"

8@ fi=¥% 86 R=¢

28 5=541 : 38 §=541

160 P=S-584 166 MN=5/60+M
118 5=z 116 =%

120 H=MN-60+H 126 H=M/ca+H
138 M=z 13a hN=X

148 H=H/24%@+x 146 H=R/249%@+%
15@ ?="TINE: "; 1588 ?=H/18

160 ?=H-,18 16@ »=x

1re ?=x 1ra ?=":";

186 ?=": " 186 =M 10

19¢ ?=MN/10 19@ »=x

200 =y 200 P=":

246 ?=":"; 218 ?=5/14

220 ?=5-18 £20 ?=x

238 ?=x 238 $=13

248 $=13 240 A=R

236 A=8 258 A=R

260 T=31 268 A=B

278 T=T-4 2ra A=B+R

288 #=T=0%946 280 T=14

290 #=278 298 T=T-1

306 #=T=6+90
318 #=294



iR

FACTORIALS

CALCULATES FACTORIALS UNTIL IT RUN5S QUT 0F MEMORY
FOR IK OF MEMORY THIS 1S5 ABOUT 268!

14 A=1

20 L=2

38 :1)=1

40 1=z

5@ :I1)=8

60 I=1+1

70 #=L>I*5@
8@ ?: nn

9@ ?: "un

186 ?=A

114 =01 ="
12@ ‘:)= nn

138 I=sL+d

148 I=1-1

15@ #=: [)=0%148
isg 7=:

ira I=
186 #=1=0%220
19a ?=:12/18
2608 ?=x

218 #=178a

228 A=R+1

2368 I=1

248 C=8

268 X=:1J

208 : LI=R*X
27@ $=: JICK¥IZE
288 1 1)=:D+C
298 C=:[)/1488
@@ : 1)=x

J1a I=I+1

328 #=L>I1*%250
I3 #=C=6%80
390 L=L+1

I50 #=¥-&/2L*388
368 : 1)=C

370 #=290



g

HEEKDAY
#=440

P=UDAY OF THE WEEK®

?: an

P=UMONTH?

M=?

#=p>13440

#=N=0%48

“=DAY OF MONTH? "

D=7

100 ?="YEAR?
118 y=?

120 #=1>1800%230
130 #=Y<100%150
140 #=7@

150 7=""

166 ?="1§ THAT 19";

iva ?=Y
18@ ?="? ™

198 K=%

288 #=K=09=0%7@
218 ?="ES"

228 yY=y+1906

238 C=yY/109

248 Y=z

200 #=Y/RA+E=RR280
268 11)=6

278 :2)=2
288 W=YA 444D+ M+ (28 {L=1RD 17O+

290 #=300+ (2040
0@ ?="SUN";
318 #=436

228 ?="MON";
330 #=430

340 P="TUES";
350 #=430

360 P="HEDNES":
378 #=240

288 ?="THURS";
290 #=430

408 ?="FRI";
418 #=430

420 P="SATUR";
4@ P="DAY"

448 :12=08
450 :2)=3
468 :3)=3
478 :4)=6
488 :5)=1
490 :6)=4

ape :7)=6
518 :8)=2

S28 =5

:18)=@

348 :11)=3

:12)=3

360 #=20



16
20
26
46
50
60

I=6

I=I+1
1)=46
#=1{414280
1 23)=42
I=8

78 J=1
80 ¥=I-1./7+64

9a

1@
i1
ize
1za
148
1@
16@

ive.

18
199
ER
210
220
2x0
248
250
26a
276
2ga

OBJECT OF THE GAME IS5 TO CHANGE

‘:): L E— "‘..
s=I+]
§=: 8D

=J+1
#=J=EX160
#=100
I=1+7
?: nn
#=1C4 2470
D=l
p=r g 2
=
P=UVOQUR MOVE ==
I=42
I=141
=%
#=: DD=13%320
#=: I)=3*588

< 4 5"

13

STRRSHOOTER

290
I6a
l1e
32a
K&
348
358
e
Irg
38a
394
460
410
428
430
448
456
4649
476
488
456
J64a
310
S28
330
S48
Jal
S5a
are

THIS:
fl - .

B -
c-.
b -

#=: 1 )=98=a%250
I=1-1

#=266

A= 42>-64
=R2EF239

B=:44)-48
#=R>64230
=¥+ +E

?: nn

#=: S)=42%4220
P=UTHATS NOT A STAR!*
#=230

1 8)=46

C=5-7

#=520

=]

#=528

(=5+1

#=520

C=5+7

#=52a

#=50

P=!

#=: LI=42%560
L)=42

#=1

S EL T

#=1



Q/ 1@ ?="NUMBER? ":

C

28 N=?
30 N=N
48 $=22

1)
68

7O B=NA2¥E+E=G%148

=N
=t S

8@ p=2
98 @=N/D

18a
116
1:za
1xa
148
13@
1s@
ira
iga
196
200
218
228
234
248
256
268
2ra
2880
2846
300
J16
J20
Iz
348
330
Is5@
Ira
Iga
398
4a@
410

#=3=a%168
#=DDQ¥I00
D=D+2
#=2a
P=UEVEN "
#=16
?: nun
?=D
N=Q
Q=N-D
H=Z=@H20
#=128
?: n T ".‘.
P=1
=0
Q=N-D
=041
==A¥2406
=P
#=120
#=N=1%348
#=N=X*+390
?: un
=N
i‘): un
P="DANE"

Rt n

#=10
?="FRIME. "

e RN

#=340

FRCTORS OF A NUNMBER
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DON‘T LOSE YOUR AT!
BY

ED YERNER
APAPTEDR TQ YTL=2 RY GARY SHANNON
(R GAMNE SIMILAR TO "BARGLES")

THE ORJECT OF THE GAME 15 TO GUESS THE SECRET NUMBER PICKED BY THE
COMPUTER.,  THE NUNBER HAS THREE DIGITS, NO ZERQES. AND NO DIGIT IS
REPEATED.  RFTER YOU TYPE YOUR GUESS, THE COMPUTER WILL PRINT AN "IT"
FOR EVERY CORRECT DIGIT IN THE WRONG PUSITION. AMD AN "AT" FOR EYERY
CORRECT DIGIT IN THE RIGHT POSITION. YOU WIN WHEN YOU GET X "AT’S",

" EACH TIME THAT YOU GUESS INCORRECTLY. Y0U LOSE &% OF THE POINTS vou
AVE LEFT.

19 T=a 310 $=C=X*5
20 L=p I20 #=C=YRS
- 3@ P="DON'T LOSE YOUR “AT** 23@ K=@
40 X=* 9RA+E+] 348 5=620
50 Y=o 9kA1L] 350 #=A=X*S
68 #=X=v¥40 366 #=B=YFS
7O Z=C 9RQL] IFA $=C=2¥S
80 #=X=Z+40 : 390 #=K<I*E326
98 #=Y=Zr4@ 39@ p=tu
1088 ?="I1°YE GOT A NUMBER. * 408 T="YoU WIN ";
1685 L=L+1 418 ?=Pr108
116 p=1ppea 426 =" "
128 p=vu 438 ?=x/1@
138 ?="Y0U HAYE " 440 =z
148 ?=p /100 458 ?=" POINTS FOR A TOTAL OF *;
150 =" "; 458 T=T+P
160 ?=%/1@ , : 498 =T 100
178 ?=x ’ 500 =" "
180 ?=" POINTS LEFT™ 518 ?=x/18
190 2=v» 528 7=x
208 ?="WHAT’S YOUR GUESS? ~- "; 548 ?=" POINTS IN ":
210 G=? 556 ?=L
220 A=G/108 568 ?=" GAMES. "
230 B=k/10 57@ #=30
248 C=¥ 598 P=P/20%19
260 S=60@ 598 #=120
270 #=A=Y*5 g0a P="IT u;
280 #=A=2%5 616 #=!
290 #=8=X*5 628 ?="4T "
300 #=B=2*S 630 K=K+1
G40 #=!

A AARAAARARAARRIRAARRRFARRLAIRR LAYE FUNT RS RoRobod ok Rl dooh o e ohe ook e ook fe ook ok
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CRAPS!

(/,1 =108 - 318 A=F

26 $=22 326 #=560

20 P="CRAPSIM 338 #=R=7%396

46 P=n» 346 #=R=F+350

8@ P="HOM MUCH DO YOU BET? -~ "; 350 #=300

68 B=? J6@ T="YOU WIN®

70 #=RB=a%9@ 370 T=T+8

o8 ¥="GOOD LUCK!" v 380 #=128

98 #=8=0*489 298 T=T-8

100 #=TIB*160 466 P="YOU LOSE"

11@ ?="T00 MUCH!®" 410 #=T=0%430

120 ?="Y0U HAVE £"; 420 #=128

128 ?=T 438 2="YOU ARE BUSTED!'®

148 ?=" LEFT. ® 448 7="MOVE QVER AND LET THE NEXT"

150 #=48 456 P="SUCKER TRY *

16@ ?: nn 46’@ ?: nn

178 ?="ROLL-"; 479 #=18

188 A=? 488 7="BE SERIQUS"

198 $=22 499 #=4a

260 P="FIRST ROLL: *; ; 500 R=/5%@+%+1

210 #=500 518 ?=R

220 #=R=7*360 520 X=X+11213

230 #=R=11%368 530 ?=" AND "

240 #=R<4+390 : S48 S=7 6RG+E+

250 #=R=12%390 558 N=X*56001

268 7=vn 566 7=%
(/'2?9 =R 578 ?=" (N

286 ?=" 1S YOUR FOINT" 580 R=R+S

298 P=R 598 ?=R

386 ?="ROLL-"; 66 =1y

518 #=!
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CIPHER GAME

1e I=ag 268 : [)=:T)

&G I=I+1 27 1=1+1
3@ : I)=T+64 288 #=: [)214%248
48 #=1{26%28 2989 P=nn
54 I=1 368 ?="COpE: "
6@ ::.l: on 31@ ?: nn
c@ M=s/26%a+3] 328 I=2v
8@ H=:1 I3@ $=:12

L 88 M=) S #=: [I=13F378
1e6 :1)=H 330 I=1+1
116 I=I+1 60 #=334
120 #=1i2747@ Irg p=nt
138 ?="TENT?" 388 P=YSWITCH? - "
146 2?="v 390 R=¥
15@ I=2v 4849 B=%
166 : 1)=$ 418 #=B=E4%370
17 #=:1)=13%228 428 I=27
130 #=: 1)=95=0%20@a 438 #=:1)=A%490
198 I=I1-2 448 #=: [)=8=0%458
208 I=1+1 438 : 1)=R
218 #=168 468 I=l4+1
228 =" ' 470 #=: ] )=13¥290
23a I=27 4848 $=4324
248 #=: [)E4%270 496 : 1)=p

238 T=:1)-64 560 #=488
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18 $=
I=@

8 I=1+1

4@ : I1)=f

5@ L=: I)=95%2

68 I=I-L

7@ #=: 12214438

O@ ';/: nan

28 I=1

186 K=1

118 J=K

120 #=:K)=32¥1606

13@ #=:Jd=32%150

148 #=:Kd2>: JI¥166

150 J=K

160 K=K+1

178 #=:K2214%128

180 H=:1)

19a :13=:J)

268 :1)=H

218 I=I+1

228 #=:1)2>14%1060

236 1=a

24@ I=1+1

258 $=:1)

268 #=:1)214%248

AR D=nn

<@

PHRASE SORT
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LIFE

NEEDS 2K OF MEMORY FOR OPERATION

18 #=710 518 (K)=: K)+(: KICIOHFR2D
26 2= 520 #=: K)=32%560
38 R=XKP=@RK=20) 11 2HF 538 =10
40 #=Y=2a%7 846 P=p+1
50 L=Y-1%19+X 550 #=578
0 #=:[)=10+(: L)=Z2IZ 566 ¥="
78 S=541 v 57@ I=I+1
8 #=2 580 #=]<26%500
98 I=1 598 9=nu
180 J=1 saa P=vom;
116 s5=8 6180 J=J+1
120 X=1-1 620 #=JC20%490
120 Y=J-1 636 ="
148 #=T 48 ¥="GEN= ";
156 X=1I 658 ?=G
160 #=T 668 ?=" POP= n;
178 X=I+1 78 ?=p
180 #=71 BQE Pl "
190 y=J 698 G=G+1
200 #=T 700 #=28
218 X=I-1 718 I=
220 #=T 720 T=28
230 y=J41 7Ia J=1
(_/ 240 #=7 740 I-1%19+T)=32

250 x=I 75Q J=J44
260 #=T TEO #=J<2O¥FI6
278 X=I+1 Fre I=141
286 #=T T8O #=I<20%720
298 K=J-1%19+] 798 G=@
J68 #=533%340 886 J=1
318 #=: K)=32%400 219 P=en
28 :KI=S=p42 820 1=1
330 #=400 830 $=11
340 #=534%380 848 #=J>10%360

. I5@ #=:KI=42%400 asg ?=v u;
J66 (KI=10 868 #=J
78 #=408 gra ="
I8E #=:K)=32%400 880 K=J-1%19+1
398 :K)=9 396 :K)=%
408 J=J+1 960 #=: K)=13%340
418 #=JC20%210 918 #=: K)=64%818
426 I=1+1 gz I=I+1
420 #=1<20%180 938 #=[<20%860
448 = 4@ Ky=32
458 P=v 958 J=J41
466 F=8 260 #=TJ<2B*820
478 p=n 978 #=44a
486 J=1

(4,493 I=1

500 K=J-1%19+]



APDR B1 B2 BY E LINE

Faaa
. Fgoa
Faaa
Faoe
Faaa
Fapa
Faaa
6aas
e
8068
o018
2e13
2020
6023
aa3a
6a33
6a4a
oa42
aa7s
aarg
aarA
oa7L
ea7E
8888
aag2
8884
936
8833
aagA
PASE
B30
PBSE
Q098
0892
ea94
0095
aa33
aa9A
e
BOSE
HERG
BaRA2
BaA4
BORE
BERS
BOAR
AR
Q8RE
aaRa
GOR2
8084
GORG
BaB3
GEEA
AABC
BOBE

8008
a0@5
ao1a
9015
aaze
a825
aaza
aazs
aa4a
a@45
aasa
8055
nasa
a663
aa7a
aars
a6sa
0835
aosa
ae95
a16a
6183
ariae
a115
a12a
8125
arze
a135
a14@
9145
6156
81535
a166
8165
6178
6175
@184
9195

€139

@193
a208
az2a3
g218
az1s
g22a
8223
a23u
8233
o244
@243
ez25a

3255
gz2e8
8265
ez2ra
a2vs

LABEL

*YTL-2 FOR £08@

OPCD

FYERSION 2. 8

*BY FRANK MCCOY
FCOPYRIGHT 1978
*

*BUFFER RRER

BRKPNT
KST@
RST1
RST2
RSTZ
RST4
RSTS
RSTE
RST?
AT
VARS
ERAK
SAVE1Q
BRIK
Uur
SAYELL
SAYEL4
EXCL
QUOTE
LOLR
DOLLAR
REMNI
REMNZ
AMPR
QUITE
FAREN
FARIN
STAR
FLUS
CanA
MINS
FERD
SLASH
SAYER
SAYVEL
SAVEZ
SAVER
SAYE4Y
SAYES
SARVEE
SAVET
SAYESR
SAVES
COLN
SEMI
LESS
EQAL
GRAT
DECBUF

ORG
EQu
Ds
D5
ps
DS
DS
DS
DS
Ds
DS
DS
bs
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OFPERAND
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ADDR

aec2
gecs
a6cd
alrap
aeiop
a14a
8146

Bi

ai4da

8140
Fsag
Fa@z
FRog
FS09
FSeR
Faar
FS@E
Fa1@
Faiz
FS14
FS16
Fs18
Fs19
F81C
F&1F
Foza
F&23
F826
F&29
Fe2c
Fa2F
F832
Fa3s
Fa38
Faze
FS3E
Fédq1
Fg44

Fg47

F&48
F&a48
F&4A
F&4D
F84E
F&51
F854
FQ&7

F85A 2

FasR
F&3E
Fael
F8e2
Fees
F866
FR&7
Fgea
F8&R

"ol
&2

8c

E2
3B

B3 E LINE LRBEL

aa
ao
g

ag

F8

F8
@@

Fa

3
F8

ag

F8
Fa

8289
8285
fz9a

02235
a3ee
a3es
az1a
G313
a32a
a325
a33a
8335
0348
8345
8350
a355
0zs0
8x63
asvg
8375
o388
a3es
0399
Q335
o468
a4a5
a41a
8413
aqz2a
a425
a4z
8438
a444
tid45
a45@
8455
8450
ade5
a4ra
8473
8480
6435
8498
8495
8560
as5es
831
8315
g526
8323
asza
as535
a34a
a543
8334
8585

LASTD .
DELIN pS
L INBUF DS
*USER FROGRAN
ORG
STACK EQU
PRGH EQU
*MAIN OPERATING
URG
RSTRT LXT
SHLD
SHLD
Hay
aut
ouT
MY
ouT
ouT
IN
ANI
oy
SHLD
LXT
XRA
LXT
CALL
LXT
SHLD
CALL
JINC
CALL
Jz
CALL
JNC
CALL
SHLD
LHLD
INX
INX
INX
CALL
NCHG
LHLD
CALL
Jz
INX
SHLD
TP
PUSH
LHLD
Moy
MOY
POP
CALL
JHP

Ds

START

LoorP

LOOPZ
EQSTRT

LOOFE

OPCD -

PRGE 23
QFERAND

1
1
73

146H
¥

$
SYSTENM
eFeeaH
H, 3
PERD
COMA
AL

16H

12H

A: 11H
16H

12H

255

9

L.A

up

SP, STACK
A

H, OKM
STRNG
H. @
DOLR
CYTLN
STHNT
EXEC
START
FIND
START
LXHN
DOLR
SAYE11
H

H

H
EXEC

LOOPZ
SAVELL
LXHN
Loorz

H
ENCL
LOOP2
H

AMFR

& H
C.L

H
FNDZ
EQSTRT



ADDR

FSGE
FSGF
Fara
F871
F&72
Fars
F&rd

F875 7

FR7E
Farr
Fara
FS7R
F&rE
FS7F

Fege (

F883
F&gs
F88r
Faag
F885
Fasc
Fe8D
Fa8E
Fgal
Fagz
F893
Fads
F899

F839R &

FRap
FBA
F8AX
F&A4
F8AS
F8AE
FE&R?
F&8R&
FSRB
F8RC
F8AD
FaRa@
F8B3
FaRr4
FSBY
FS8ER
F8B8
FeRc
F8ED
FOBRE
FB8CL
o Fee2
FaCs
Fate
F&C¥
Fecg
F&ace

Bl B2 BX E LINE

FE
23
Y-y
&F
70
Bg
ca

=
23

e
b1

ey
L 5

2A
&3
23

7E
A7
[
2A
D
44

3

EB

By

&8

1F

A &C

49
1ic

4B

(=1
a¢

&6

&a
FAR

F&
aa

a0

@
F9
aa
61

F3
F&

F3
FR

F&
o9
F&
0@

&éa

83s8
8565
asra
8575
asga
63839
asaa
8393
dege
0603
g6l
@e1s
te2a
g623%
ae3a
0638
g4
0543
g3
6655
deelr
85635
gerd
as?d
aesy
8683
a9
8693
areg
aras
ar1e
ar13
arze
grag
arza
8733
ardu
6745
arse
]
aree
ared
arra
arva
uraa
ares
arag
8r93
agea

8885

agiag
as13
vaza
8823
&83a
6835

LRBEL
LXHN .

CPHD

EXEC

SKIP
ouUTX

STHNT

LsT2

NXTXT
LOOKAG

ouTD
FIND

oPCD

noy
INX
May
Moy
Moy
Chp
RNZ
may
CHP
RET
SHLD
CALL
INX
Hoy
CALL
LHLD
HaY
ORrRA
RET
SHLD
My
hoy
SHLD
noy
URA
JNE
LHLD
ACHG
LXT
CALL
JZ
FUSH
MOY
INX
noy
PUSH
CALL
POP
INX
CALL
CALL
POP
JHIF

QFERAND
A
H

Hs M
L. A
AL
E

A H
D

SAVE?
YARZ2
H

A M
EVIL
DOLR
A H
L

SHYER
L.c
H. B
LOLR
A B

c
SKP2
AMPR

H, FRGM
CPHD
START
D

C. M

H

E. N

H
FRNTZ
H

H
PNTHSG
CRLF
D
LSsT2
SAYE1l
H

H
A M

A
LOOKRG
H

AMPR
CL
8. H
DOLR

PRGE 24



ADDR Bl B2 B3 £ LINE LABEL
FECC 21 40 01 6840
FECF 22 FE éB 6845 FNDZ
Fap2 79 8854
F8DZ BD 8855

F8D4 C2 DA F3 860
F8br 78 U365
F&8D8 BC gara
F8b9 8 a8rs
F8DA FE a88a NXTUU
F8bB 832 ag35
Fape 23 o898

F8DD 7E 6895

FSDE 9R o986
F8DF 2R asals

F8EG 3F 8918

F8E1 DS 8315

FEE2 CD BP F8 0928 FNDZ
FBES (3 CF F8 6925

FEEQ FE 22 asza eviIL
F8ER CR 43 FB 0935

FBED CD E2 F9 8948 EYALU
FS8F& 05 8945

F8F1 27 AE A 695@

F&F4 CD L4 FA 6955

FSF7 C1 0980
F8F8 FE 2 8955

FSFA C2 61 F9 @978

F8FD rs 8975
FSFE C2 B5 FB @988

Fo81 D& 3F 8985 ANDT
F983 CA 91 F9  @99a
Fa@e 3¢ 8335

Fsar CC ea eg 1600

FoaR 71 16a35

Fo68 23 1619

Fage ra 1a15

FogD 21 8F @8 1628

Fa18 FE 1825

Fo11 81 1o3a

Fa12 4F 1825

FS13 2B 148

Fa14 FE 1845

Fo15 &8 16850
Faig 7 1835
Faly &3 1668

Fai8 77 1865

Fal19 7g la7ag CPBD
F91R ER 1675

F918 Ca 1886
Fo1C 78 1883
Faib BA 1699
FS1E ¥ 16385
FS1F LD €2 F@ 1108 SKP2
F822 D2 44 F9 1185
F925.CO 6E F8 - 1418
F928 €2 44 F9 - 1115

oPco

LxI
SHLD
nay
cmP
JINZ
hay
chp
RE
noy
suB
INX
MOy
SBR
DCX
Che
RC

CALL

JHP
CPI
Je
CALL
FUSH
LHLD
CALL
POP
CP1
JINZ
MOy
JHe
sur
JZ
INR
ce
Hoy
INX
Moy
LxI
HOY
ADD
MOy
DX
HOY
AbDC
MOy
INKY
MOy
Hay
chr
RN
may
ChpP
RET
CALL
JNC
CALL
JINE

PAGE 25
UPERAND

H. PRGM
SAYE11
A C

L
NXTUU
A. B

H

A: M
E
H
A, b
D

H

NXTXT
Fib
STRNG-1
EVAL
B
SRYETV
CONYP
B

f‘$ '
ANOT
A C
Ul’.f TCH
PRNT2
A

BRKPNT

e C

H

MB

H, QUITE+L
A M

C

R
H

A M

B

MG

H |
M A |
A C !
E

A. B
D

FIND
INSRT
LXHN
INSRT



Fage

Fo38 (
F938 1
FS38 7

Fa3R
F33B
Faz¢

FS3F &2

Fad2
Fad3
Fad4
Fa47
F94A
F94R
Fo4c

FR4F

Fa5a

FS81 |

F952
Fo53
F938
F357
F358
FR33
FRsC

FR50 8

F95E 23

F95F
F968
Fa61
F964

Fags :
F968 6

Fo69
F96H
F368
FS6E
FI6F
Fo7@
Fari
F972
Faps
Fo7d
Fa77

F97A

FarD v

FSFE
FarF
Foga
Fa81
F982
Fag5
F986

4F

FE

19

-

&8s

B

B3 E LINE LRABEL

F8
21X
F3
Fa

2 F9

aa

3 60

6a

Fg

e

ey

F9

3 F9

aa

aa

i12¢
1125
113¢@
1135 DELT
1148
1143
1158
11535
l1iee
1165
1178 FITIT
1175
118a
1183 INSRT
1196
1193
12aa
1263
1218 CNTLN
1245
1226
1225
123@
1235 OPEN
1248
12435
1234
12535
1z6d
1268
i127d
1275
1238a
1285
1234
1293

SLIDE

) Gag G Gt i 0ot Koy

Bu P Ty laj P

DOuT VTG

DON

Oy T U
|4 R d ]

M

£5E

Cak Goj Gt Gnj Lo $0) 602 6o €,

O N O Y T 1 T PR TN T T vy iy v
X

[’
1

[
L

95 MOvL

OPCD

CALL
ACHG
LHLD
CALL
JE
LDAX
MOy
INX
INX
JMP
SHLD
noy
Moy
LHLD
LXI
may
ANA
JZ
INY
INX
Moy
ANAR
JINE
NCHG
DARD
ACHG
LXI
Oy
SUR
INX
MOy
SBR
JNC
XCHG
SHLD
INX
INXY
PUSH
LHLD
NCHG
Fap
Dex
DY
LDAX
HoY
CALL
JINE
LHLD
Moy
STAN
INX
HOY
STRX
LHLD
LCx
INX

OFERAND
NXTXT

SAVELL
CPBD
FITIT
D
M. A
H

D
DELT
AMPR
B.H
G L
SRYES
D, 3
A M

A

Laor
D
H
A, M

A
CNTLN
E

H, STHR
A E -
M

H

. D

)
START
AMFR
8

H

H
SAYE1L

THWILT

 H
CPBD
SLIDE
DOLR
A. L

B

E
A H
3
SRVES
H

H

PARGE 28



ADDR

Fog7
Fasg
F98s

F38A.

Fo88
Fa8E
F9391
Fa%4
F9a7
F338
F93g
FS8A
Fasg
Fa8C
F98D
F93E
Fa3F

FSAe C

FIAR

F3A4

FOAS
F3A&
F3A7
FS8A3
F9A3
F9AR
FIAC
FIAD
F9RE
Fopa

FARI .
FIBS

FSE7
FaBS
F9BA
F9BB
F9BC
FSBD
F9BF
FoC2
F9C3
F3CE
FaCy
FaCe
F9C9
FICA
F9CD

Fspa C

Fab3
FoDs
F3br7
FADH
Fabe
FSDF
FSE2
FSES

B1

az
FE
az
A7
cz

L3 2

11
21
DS
a¢
59
4E
ES
EB

CH
C3

cD

82

0.

B2 E LINE

F39

3 Be

F3
FB

FB
Fg
Fg8
FR

LABEL

1408

1483

1418

1413

1420

1425

1438 FRNTZ2
1435

1448 C¥D1
1445

1458

1485

1468

1485

147@

1478

1480

1485

1458

1435

1564

1583

1518

1313

152¢

15285

1530

1335

1548

1545

155a

1333

1568

1565

157a

1575 ZRSUF
1588

1385

159¢ .
1595 FNTHSG

1688 STRTNSG

1685

1618 QUTHSG
1618

1626

1623

le3@

1633

l64a CTLC
1648

1658

1655

1668

16658

1678 EVAL
1878 NXTRM

grPCD

INX
Moy
STAX
ANA
JINZ
JNP
LXI
LXI
PUSH
MY
Moy
nay
INX
MOy
INX

FUSH.

NCHG
CHLL
XCHG
MOy
Moy
Py
POP
For
ADI
STRX
INX
Moy
CPI
JNE
LXI
oex
LDAX
ORI
STRX
INX
HoY
CPI
JZ
NRR
STA
Moy
nay
INS
CHRP
JZ
CALL
JHP
CALL
ENC
CALL
CRI
JZ
JHP
CALL
Moy

OPERAND

B
A
-4

R

HOYL
Loar

D. DECBUF
H. FHRS18
D

DB

E.C

B M

H

c. M

H

H

bry
M L

x

. D
wE

>

o

fﬂ e

D

D

Hs M

FEH

CYDp1

;:‘f.- PECBUF~1
]

0

128

D

H

H M

s @ -~
ZRSUP

A

DELINM

£, A

A M.

H

g

CTLC
OQUTCH-2
QUTHSG
POLCAT

INCH

k3
STARY
INCH
GETVYAL
A M

FRGE

av



ADDR

FSEE
FSEYV
FIES
FSER
FSED
F9F&
F3F1
FSF2
FOFS
FSFg
FIF3
FSFA
FIFB
FSFC
FSFF
FARBZ
FREZ
FRE4
FRES
FREY
FREA
FARER
FRED
FA18
FA11
FALZ
FALS
FAL14
FR1S
FAlg
FR1F
FA19
FAR1C
FALD
FRz@
FAR22
FR2Z
FA2

FRZS &

FAZE
FR2EF
FR2A
FRZR
FAR2C
FR2D
. FA3@
FRZ1
FAIZ
FAIE
FAIS
FAIC
FA3ZD
FR3E
FA3F
FA42
FR43

CA
€D
44
4p
2A
C3
cs
Lo
Fs

“nd
co
22

El
FE
cz

as

29
r1
F8

A

ES

84

Aé

&8
B

=

i

2R
31

ag
i@

2B

ag

B3 E LINE

F3
F3

aa

FR
aa

FA

FA
ag

FAa

FR

FA

e

ag

1686
18685
1696
1693
iraa
1785
1714
1715
irFza
1725
1rie
1733
1748
1748
1756
1785
17808
17685
irre
1773
1788
1783
1796
17895
18a@
1805
i81a
18185
1826
1823
1836
1833
1846
1843
18568
1853
186a
1865
187@
1875
1888@
1885
189a
1883
1804
1945
18184
1915
1926
1925
193a
1835
1946
1943
1958
1853

LABEL

TERHM

EVALZ
HSUBR

EVALS
MULT

MULT1

MULTZ

EVAL4
LIVIDE

orvy

QPCD

ANA
R
CP1
JZ
CALL
MOV
HoY
LHLD
JMP
PUSH
noy
FUSH
INX
CALL

SHLD

PoP
FarF
LRI
JNZ
DAD
RET
CPI
JNE
Hay
sUR
MOy
noy
Y
nay
RET
CPI
JNZ
ACHG
LXI
Py
PUSH
DAD
NCHG
LAD
NCHG
JNC
DPAD
FOP
DCR
JNE
RET
CPI
JNE

CALL .

SHLD
ACHG

RET -

NCHG
LN
oY
ORR

OPERAND

R
ouTD
TERM
aH
G L
SAYEWQ
NXTRM
8

As M
FSH

H

GETYAL
SAVEG
PSH

H

f+ 4
EVAL2
B

EVALZ
A L

c
L. A
A H
B
H: A
e
EVAL4

H @
PSH
H

H
MULTE
8

FSH
A.
PULTL

o
i

EVALS
pry
REMNA

SEES
mey

PAGE 28



ADDR

FR44
FR4S
FA47
FAR48
FA49
FR4RA
FA4B
FR4C
FA4F

FRSE L
FASS |

FRS4
FAS?
FASS
FA59
FASA
FASE
FASE
FASF
FRGE
FAES
FREE
FRE?
FRES
FR&C
FHEF
FA?G
FA7L
FRP2
FA73
FA7d

FAVS

FA7S
FATE
FAFC
FA7D
FRFE
FRS1
FRSZ
FRSZ
FRg4
FRS?
FR83
FASA
FHSB

FRSE 2

FA91
FR94
FASY
FR3A
FAIR
FRID
FAAE
FAAZ
FAAR4
FRAG

Bl B2 BX E LINE

ce
SE
Fa
29
ER

22

2
-y
cp
co
&H
[
FE
(=4
cb

a5
cs

1

47

aa
-y

3b

18

—-p

14

1a

i FA

FA

FR

aa
FA

FA

FR

FA

FR

FA

FA

1368
1965
1978
1973
198¢
1985
19948
1993
26000
2005
2a1a
£013
2028
2823
2a3d
2035
2044
2845
2059
£a585

. 2asn

2665
2678
2ars
2889
2085
2094
2835
2168
2108
2114
2115
2128
2125
2134
2135
2148
=145
2158
2185
2168
2165
2178
2173
218a
2185
2198
21385

LABEL

DIyl

pIye

DIy

EVALS

EVILS

EVILE

EVILF

GETYAL

2208

2205
2210
2215
2220
2225
2230

2233

VAR

OrFcD

R2
Myl
PUSH
DAD
NCHG
pAD
NCHG
JNC
INX
CALL
INY
JNC
DRAD
pex
POP
DCR
JNZ
RET
LNI
CALL
XCHG
RET
sSur
JNE
CALL
RNZ
ORA
RNZ
INY
RET
DCR
JE
CALL
RNC
INX
RET
CALL
rC
INX
RET
CALL
RNC
CPI
INX
JINE
SHLD
CALL
CALL
LHLD
RET
CPI
JINZ
CALL
Hay
MY
RET

-~ OPERAND

A, 1.

FSK
H

H
prve
H
HSUBR
D
DIy
B

D
FsH

Aa
DIV

D. &
EVILS

o

EVILS
HsUBR

L
D

A
EVILY
HsUBR

D
HauBR
o
CYBIN

/?c’
H

VAR
SAVES
INLN
EYAL
SHYES

4'$4“
YARL
INCH
CoAH
e.a

PAL

Y4

Lo
&

o



PRGE 2@

ADDR B1 B2 FX E LINE LAREL OPCD  OPERAND
FARF FE 2& 2248 YARL . CPI T
FRAZ CA E2 F9 2245 JzZ EVAL
FARC & 2258 _ bex H
FRAD CL C4 FA 22855 YARZ CALL CONVP
FABRG 4E 268 MY G M
FABL 23 2263 INX  H
FABZ 48 27 Moy B M
FABI 2R AC 68 2275 LHLD SAYES
FARe (39 £298 RET

FAB? CD E2 F9 2885 RARRRAY CRLL  EVAL
FRER 22 AC €8 2294 SHLD SAYE®
FABD 2A 8C b@ 2295 LHLD RMPR
FRCG @8 2384 pAD B
FAC1 a9 23635 DRAD B
FACZ F1 2318 FOP  PSH
FARACI €9 2313 RET

FRC4 FE 2326 CONYP MHOY A h
FACS 23 2323 INY H
FACE F§ 2338 FUSH Fsd
FARCF FE 3R 2333 CRI it

JZ ARRAY
SHLD SAVES
LXI M. 26H

FACS CA E7 FA
FACC 22 AC 00
FACF 21 20 6@

FADZ E6 3IF ANI  3FH
FAD4 85 ARD L
FADS &F noy L.A
FRDbs 29 PR H
FARDY F1 o OUTR FOP  P5H
FRADE (9 £3836 RET

FADS 27 18 2383 PWURS19 pp 160640, 1066, 160. 18, 1
FRDE 83 EQ

FRDD Ba &4

FRDF g8 @R

FAEL bO 61

FREx vE 23968 TSTN Moy AN
FRE4 FE ZA 2393 CFI AR
FREE 3F 24aa che

FAE? D8 2485 RC

FRES FE @ 2418 CPI e
FREH (9 2413 RET

FRER €D 28 FB 2428 CYTLN CALL  INLN
FREE CD E3 FA 2423 CVBIN CALL TSTN
FAF1 D& 243a RC

FAFZ @1 g @8 2433 CONT LI 8.8
FAFS TE 2448 CBLOOP Moy H. M
FAFE D& @ 2443 sur a7
FRFS 81 24358 ADD  C -
FAFS 4F 24353 noy  CiR
FAFA JE @@ 2460 YL  H. &
FAFC 88 2463 AP B
FAFD 47 2476 may . EB.A
FAFE 23 2475 INX H
FRFF (D EX FR 2486 CALL TSN
FREZ2 IF 2435 cHe

FBaz pa =498 ENC

FBa4 ES 2495 PUSH H



ADODR

FBas
FBag
FBay
FBRag
FBaY
FBBA
FEBkE
FBac
Feap
FBEE
FB11

FB13Z ©

. FB1e
FB17?
FB18
FB1R
FB1D
FE2
FB2Z

FB24

FB23

FB27 (

FB2R
FB2D
FB2E

FB3® O

FB33
FE3S
FBRS
FB3B
FBIC
FB3D
FB4i

FB43I 2

FB44

FB47 7

FB48
FB4RA

FB4g X

FB4D

g1

6@

&9

FBIR IE

FBS2 ¢

FBS3
FES8
FR39
FB3RA
FBSB
FBSC
FBSD
FB&a
FBE1
FB&d
FB&S
FB&S
FBGS
FBey

F5

48

ip

o
&R
L]
L]

cs
ip
&2

aF

il
Py

- @b

]

11

Cq

¢ 5o

B3 E LINE LHBEL

FA
Fr

FB
FB
e

FB

FB

FB
FB
FB
6@
FB
F9

FB

FB
ag

F8
FE

éa

2560
2599
251@
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