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. vVTL -2
R VERY TINY LANGUAGE
C : ’ FOR THE ALTAIR 330@

INTRODUCT ION:

THE STRYEMENTS THAT MAY BE ENTERED AS INPUT TQ THE YTL-2 INTER-
PRETER ARE OF THOQ TYPES.

1. DIRECT STATEMENTS., HHICH HAYE NO LINE NUMBER, AND ARE ENEC-
-UTED IMMEDIATLY RFTER THEY ARE ENTERED.

2 PROGRAN SIATEMENTS. WHICH ARE USED TO BUILD A PROGRAM. AND
ARE NOT EXECUTED UNTIL THE FROGRAM IS RUN. PROGRAM STATE-
I_rlglz_Ti NUE;I HAYE LINE NUMBERS IDENTIFIYING THEIR LOCATION IN

ROGRAN. ’

YIL-2 1S SIMPLE ENQUGH FOR THE BEGINNER TO USE EASILY. AND YET
POHERFUL ENQUGH T0 SERYE THE NEEDS OF THE HOST ADYANCED USERS. THE
SUBRSCRIPTED MEMORY REFERENCE COMNMANDS, AND FULL INPUT-QUTPUT FORMAT
CONTROL. MAKE VTL-2 8 YERSATILE LANGUAGE SUITIBLE FOR SOLVING. A HIDE
RANGE (F COMPUTER PROBLEMS, , .

PRELIMINARY CONCEPTS:

L./ - LINE NUNBERS MUST PRECEDE EACH PROGRANM STARATEMNENT. AND MUST BE
'SEPARATEDR FROM THAT STRTEMENT BY A SINGLE EBLANK SPACE. THESE NUMBRERS
PMUST BE IN THE RANGE OF 1-65535  LINE NUMBER ZERQ IS NOT PERMITTED.
l_’:'fiig Lég‘g ENDS WITH R CARRIAGE RETURN, AND MUST BE LESS THAN 73 CHARAC~

‘ERS L A

IT IS5 RECOMMENDED THAT LINES BE NUMBERED IN STEPS OF TEN (18,20,
X@.....ETC. > SO THRT NEN STARTEMENTS MAY BE INSERTED -IF NECESSARY.

VARIABLES MAY BE REPRESENTED BY ANY SINGLE ALPHABETIC OR SPECIAL
CHARACTER (EG. PUNCTUATION MARK. !"#¥%8°(d=-+%:;27> C, [1).  MOST OF
THESE ARE AVAILARLE FOR THE USER TQ DEFINE AS HE W1SHES. A FEW OF THE
VARIABLE NAMES MOWEYER. HAVE BEEN SET RSIDE FOR SPECIAL PURPOSES THESE
SO-CALLED "SYSTEM VARIARLES"™ WILL BE DISCUSSED IN DETAIL BELON,

THE VALUE ASSIGNED TU A YARIABLE MAY RE EITHER H NUMERIC YALUE
IN THE RANGE 8-65535, OR R SINGLE ASCII CHARACTER CINCLUDING CONTROL-
CHARACTERS).  NUMERIC AND STRING VALUES MAY BE FREELY I NTERCHANGED,
IN WHICH CRSE. THE CHARACTERS ARE EQUIVALENT TO THE DECIMAL YALUE GF
THEIR RSCII CODE REFRESENTATION.  THUS. 1T EECONES FOSSIFLE TG ADD 1 TQ
THE LETTER "A", GIVING HIS R RESULT. THE LETTER "@*.

THE ARITHMETIC OPERATIONS PERMITTED FOR USE IN ENPRESSIONS ARE:

+  CADDITION)
= (SUBTRACTION)
C - |
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CMULTIPLICARTICOND

DIVISIOND

CTEST FOR EQUALITY)

CTEST FOR GREATER THAN OR ERUAL TQ)
(TEST FOR LESS THFAN)

ANV %

THE TEST OFERATIONS. EQUAL TQ., GREARTER THAN OR EQUAL TQO, AND
LESS THAN. ALL RETURN A YALUE OF ZERQ IF THE TEST FRILS, AND A VALUE OF
ONE IF THE TEST IS SUCCESSFUL. :

: EXPRESSIONS IN ¥TL-2 MARY CONTAIN ANY NUMBER- OF VYARIAELES QR
NUMERIC VALUES C(LITERALS) CONNECTED BY AHY OF THE ABOVE OFERATION
SYNBOULS.  PARENTHESES MARY RE USED TG ALTER THE ORDER OF ENECUTION OF
THE OFERATIONS.  IF NO PARENTHESES RARE INCLUDED. THE OPERATIONS PROCEED
IN STRICTLY RIGHT TQ LEFT (RDER.

THE VALUE RESULTING FRON THE ENPRESSION MUST BE ASSIGNED T0 SOME
VYARIABLE NAMNE. THIS IS DONE WNITH THE EQUAL SIGN.  NOTE THRT THE SYMBOL
HAS THO MEANINGS DEFPENDING QN WHERE IT OCCURS IN THE EXPRESSION.  THE
EXPRESSION "A=B=C" MNEANS TEST 8 AND C FUR EQUALITY. IF THEY ARE EQUAL.

PUT A ONE IN R; IF THEY RRE UNEQUAL. PUT A ZERQ IN A

SONE EXAMPLES OF VALID ARITHMETIC EXFRESSI ONS' HOULD BE:

=A¥(XFXI+BFNLC ‘HI TH LEFT TO RIGHT EXECUTION THIS IS
EQUIVELANT Ti:  Y=(A*XFX+3I*X+(
Y={ARXERXI+{BFK)+C WHICH IS5 EQUIVALENT TO: AXT2+EX+C

NOTICE HOW THE RESENCE OF FARENTHESES ARCUND THE QUUANTITY B
IN THE FIRST EXPRESSICN HAS COMPLETELY ALTERED ITS MEANING.,  KEEP THE
LEFT T0 RIGHT ORDER IN MIND. AND MWHEN IN DPOURT. USE PARENTHESES 10
CONTROL THE QRDER OF EVALUATION.

SYSTEM YARIABLES:

IN ORDER TO CONSERVE SPACE, AND TG PROVIDE A MORE CONSISTENT SYNTAN.
YTL-2 USES "SYSTEM YARIASLES™ TU ACCOMFPLISH FUNCTIONS USUALY DONE WITH
SPECIAL KEY MWORDS IN OTHER LANGUAGES. THIS CONVENTION 15 PRCIbHE’L':’ THE
SINGLE MOST IMPORTANT REASON FOR ITS TINY SIZEL.

THESE SPECIAL VARIABLES ARE USED FOR SUCH FUNCTIONS RS THE
BASIC “FRINT, GOTQ. GOSUR, RETURN. IF. ANl RANDOM* FUNCTIONS.

THE SYSTEM VARIABLE "NUMEBER" OR "POUND SIGH" (#) REFRESENTS THE
LINE NUMBER OF THE LIME BEING EXNECUTED. UMTIL THE STATEMENT HAS BEEN
COMPLETED, IT WILL CONTAIN THE -CURRENT LINE NUMBER. S0 THAT THE
STATEMENT: :
168 A=#

I5 EQUIVELENT TQ SINPL'Y WRITING "189 A=104". AFTER CONPLETION OF A
LINE, THIS YARIABLE WILL CONTRIN THE NUMBER QF THE NEXT LINE TQ BE
EXECUTED.  IF NOTHING IS DONE 70 THE VYARIABLE, THIS NWILL BE THE NEXT
LINE IN THE PROGRAM TEXT. IF A STRTEMENT CHANGES #. HOWEVER, THE NEXT
LINE EXECUTED WILL BE THE LIME MWITH THE HUMNBER THAT MATCHE: THE VALUE
OF #  THUS THE YARIARLE # MAY BE USED T TRANSFER CONTROL TO A DIFF-
ERENT PART QF THE PROGRAM. R
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THIS 15 THE YTL-2 EQUIVELANT OF THE BASIC "GUTQ" STATENENT. FOR
=366  MEANS  "GOTO 306"

EXAMPLE:

C IF THE # YARIBBLE SHOULD EVER BE SET T0 ZERQ BY SOME STRTEMENT.
THIS VYALUE WILL BE IGNORED, AND THE PROGRAMN WILL PROCEED A3 IS NO CHANGE
HAD ‘THKEN PLACE. THIS FACT ALLOWS US TO WRITE "1F" STATEMENTS IN VTL-Z.
CONSIDER THE FOLLOMIMNG EXSMNPLE: » :

18 Xx=1 SET X EQUAL TG 1
20 #=(X=25)%30 IF X=z3 GO1Q 5@
8 X=Xt1 app 1 70 X

48 #=20 Gara ze

se..... CONTIRUE

NOTICE THAT THE QUANTITY (X=25) WILL HAYE THE YALUE ONE. IF IT
IS TRUE THAT X IS EQUAL TO 25, AND THE YALUE ZERQ 1F 1T IS FALSE. ~ MWHEN
THIS LOGICAL YALUE IS NULTIPLIED TIMES 9. THE RESULT WILL BE EITHER
ZERU, OR 5@ IF IT IS 5@ THE STRTEMENT CAUSES A "GOTO 5@ TO OCCUR.
IF THE YALUE IS ZERQ. A "GOTQ @" MHICH IS A DUMNY OFERATION, CAUSES THE
NEXT STATEMENT DOWN (NUMBER 38> TO BE EXECUTED.

TAKING RDYANTAGE OF LEFT-TO-RIGHT EYALUATION. THO BYTES OF
PEMORY COULD BE SAYED BY WRITING:

20 #=X=25%30

: EACH AND EVERY TINE THE YALUE OF # 15 CHANGED BY A PROGRAM
bSTﬁTEMENTa THE OLD-YALUE+1 IS SAYED IN THE SYSTEM YARIABIE "EXCLAMATION
POINT® ¢!>.  IN OTHER HORDS AFTER ENECUTING 8 GOTO. THE LINE NUMBER
OF THE LINE THRT FOLLOWS THE GOTQ IS SAVED SO THAT A SUERGUTINE MWILL
KNOW WHICH PROGRAM STATEMENT CALLED IT. AND WILL KNOM WHERE TQ RETURN
WHEN FINISHED. THUS THE # VARIAELE IS USED FOR BOTH GOTO AND GOSUR

OPERATIONS.  FOR ENAMNPLE:

i@ X=1
20 #=168
30 X=2
48 #=160-
50 X=3
€8 #=100

108 X=X*X ‘
110 #=! CGOTO BACK WHERE YOU CANE FROM)

IN THIS EXAMPLE. CONTROL PROCEEDS FROM LIME 2@ 70 LINE 188
AFTER THAT. LINE 118 CRUSES CONTROL TO RETURN TO LINE 8. MWHEN LINE 4@
IS EXECUTED. THE SUBROUTINE AT 188 WILL RETURN TO LINE §9.

THE ACTUAL YALUE STORED IN THE ! VARIABLE IS (OLD LINE NUMBER+1)
BUT, YTL-2, IF IT DOES NOT FIND THE EXACT LINE NUMBER 1T 1S SEARCHING
FOR, WILL TAKE THE NEXT HIGHER LINE NUMBER.  THEREFORE., IF R PROGRAM
STATEMENT SAYS "#=52" AND THERE ARE LINES NUMBERED 5@ AND 6@ WITH
L/ NOTHING IN BETMEEN. CONTROL PASSES TO THE NENT HIGHER LINE MNUMBER. 68.

-




. THE SYSTEM VARIABLE “"QUESTION PMARKY (?) REPRESENTS THE USER“S
TERNINAL.  IT CAN BE EITHER AN INPUT, OR AN QUIPUT, DEPENDING ON WHICH
SIDE OF THE EQUAL SIGN 1T APFEARS.

@ THE STATEMENT "?=A" IS INTERFRETED AS "FRINT A", AND THE STATE-
METXT "X=?"I5 INTERFRETED AS "IMPUT X*®. ~ NOTE THAT THE "?" MAY BE
- INCLUDED ANYWHERE IN THE EXPRESSION. FOR EXANPLE THE PROGRAM:

160 ?="ENTER THREE YALUES"
28 A=(2+?+22/3

38 ?="THE RYERAGE IS"
46 ?=A

WILL REQUEST THMREE INPUTS WHILE EXECUTING LINE 26.
WHEN TYPING IN 8 REPLY T0 R REQUEST FQR INPUT.
ENTER RNY ONE OF THREE DIFFERENT TYPES OF DATA:

1. AR DECINAL NUMBER
2. A VARIABLE NaME
S ANY YALID VTL-2 EXPRESSI1ON

THE USER MNAY

<.

THUS,

FOR EXAMPLE,

THE USER MAY REPLY WITH SUCH THINGS AS "1684"

OR YAIBE(IINI Y

IN EACH CASE THE EXPRESSION IS COMNFLETELY EYALUARTED

BEFORE THE RESULT IS PASSED TO THE INPUT STATEMENT.

THE ONLY EXCEPTION

IS THAT YOU ARE NOT ALLOMWED TOQ RESFOND HITH ANUTHER QUES

TION MARK AS

THIS WILL MESS UP THE LINE POINTER IN THE INTERPRETER.

CAUSING IT TQ

RETURN AN IMPROPER YALUE.

IF R C.")R’RIFIU'-'—I'\E7 URN.

A REQUEST FOR INPUT.
THEREFORE,

HITH NU YALUE. IS TYPED IN RESFONSE TQ
THE INTERPRETER WILL RETURN SOME UNDEFINED VALUE.

THIS IS NQOT RECOMMENDED.

HHEN THE

QUESTION MARK IS ON THE LEFT 5IDE OF THE FIRST EQUAL

SIGN IT REFRESENTS A FRINT STATEMENT,

HHEN TH1S QCCURS,

EITHER OF THO
DIFFERENT THINGS MAY 8E& UN THE RIGHT 5IDE UF THE - L"GIUCIL SIGN: 2k
4. SNY VALID YTL-2 EXPRESSION (A5 DEFIHLD HBD"‘-’

2 A STRING OF (‘HHPH(..TLRq ENCLOSER IN QUQATE MARKS ¢"")

HWHEN THE EXFRESSION IS A NUMERIC ONE.
-PRINTED AS A LEFT ADJUSTED, UNSIGMED.
JOR TRAILING BLANKS.
DECINAL VYALUE.

THE VALUE 15 COMPUTED. AND
DECIMAL INTEGER. WITH NQ LEADING
i CARRIAGE RETURN NEVER FOLLONS THE PRINTING OF A

MHEN THE EXPRESSION IS A QUOTED CHARAGTER STRING. THE ACTUAL
STRING OF CHARACTERS IS FRINTED WITH NO LEADING Ok TRAILING BLANKS. A
CARRIAGE ~-RETURN LINE-FEED SEQUENCE WILL FOLLONW THE PRINTING OF A STRING
UNLESS A SEMICOLON FOLLOWS THE CLOSING QUOTE.

THE OMMISION QF LERDING AND TRAILING ELANKS ALLOWS COMPLETE

CONTROL OF FURMATTING PRINTED QUTPUT. FOR EXAMPLE THE PROGRAIM:

C

1@ ?2=50-2

20 ?=",";

20 ?=265+3 -
40 ?=" "

Sa ?=16




WILL- PRINT THE LINE: "2%5, 268 16" WITH NO SPACES E\‘ETHEEN THE FPIECES.
THIS FEQTURE IS NOST QFTEN USED IN FLOATING PQINT., AND MULTIFLE PREC~

ISION SUBROUTINES.  (SEE "FACTORIALS® IN THE SAMFLE FROGRAM SECTION. > -

IF. AT BNy TIME, IT IS DESIRED T0 HAVE A CARRIAGE-RETURN LINE-
SEED PRINTED, THE STATEMNENT ?="" WILL QCOMPLISH THIS.

THE SYSTEM VARIGSLE "PER-CENT" <X) CONTAINS THE VYALUE QF TME
REMAINDER OF THE LAST DIVIIDE OPERATION.  THIS VALUE WILL REMAIN THE

-SAME UNTIL THE MEXT DIVIDE OPERATION.

THE SYSTEM VARIABLE "QPQSTROPHE"™ (°) REPRESENTS A RANDOM NUI'IBER
THIS NUMBER NILL HAYE AN UNPREDICTABLE. YALUE IN THE RANGE G-5353.
IF CALLED THICE ON THE SANE LIMNE., THE SAME YALUE MWILL BE RETURNED £0TH
TINES. FHE YALUE OF THE YRRIRELE 1S5 SCRAMBLED EACH TIME ANY STATEMENT
IS ENECUTED.  THEREFORE, FOR BEST RESULTS. IT 15 HIGHLY RECOMMENDED THAT
RT LEAST ONE QTHER COMPUTATION BE FPERFURMED BEFORE THE ¥ALUE 1S AGAIN
CALLED FOR.  THMIS MAY EVEN BE A SINPLE DUMMY STRTEMENT SUCH RS "g=a+7"
FOR AN EXAMFPLE OF THIS SEE "DUN T LOSE YOUR ART" IN THE SAMPLE FROGRHNS
"'E.C'I 104

) IN ADDITION TO DECIMNAL NUMERIC INPUT AND QUTPUT, THE SYSTEM. .
VARIABLE "DOLLAR SYIGN" (%) IS USED TQ INPUT AND QUTFUT SINGLE CHARRACTERS
AS WITH THE QUESTION MARK VARIABLE. "A=$"eMEANS "INPUT 8 SINGLE RSCII '
CHARACTER AND FLACE 1TS NUMNERIC YALUE IN A".  SIMILARLY. "$=X" MNEANS
BPRINT THE SINGLE 9SCII CHARACTER WHOSE YALUES IS STORED IN-X".  FOR
EXANPLE THE PROGRAM:

18 A=55

28 F=A

38 A=A+1

48 #=A<91%28
5@ ?:ll "

WILL PRINT QUT. RS ONE CONTINUQUS STRING, ALL THE LETTERS (F THE ALFPH-
ABET:  ABCDEFGHIJKLMNOPQRSTUVHRXYZ.  IF YOU WISH TQ FIMD QUT WHAT DECINAL

" YARLUES CORRESPOND TO MHICH CHARACTERS, THESE CAN EE FOUND IN THE S86@

REFERENCE MANUAL. CR SIMNPLY COMPUTED BY TYPING THE DIRECT STATENENT:
"P=$" AND THEN ENTERING THE CHARACTER WHQSE DECIMAL VALUE 1S TQ EE FOUND

THE SYSTEM YARIARBLE “"HSTERISK" (%) REPRESENTS THE MEMORY SIZE
OF YOUR COMPUTER.  FUR 8 1K SYSTEM THIS WOULD BE 1824. FOR A 17K SYSTEM
1T WOULD BE 17%16824. MWHEN THE NACKINE 1S FIRST TURNED ON. AND ¥YTl.-2 IS
CALLED FOR THE FIRST TINE, THE USER MUST TYPE IN THE VALUS QF THE * -
VARIABLE AS A DIRECT STATEMENT.  "#=1824" FOR EXMAPLE.

IF A PERSON WISHES TO RLLOT SPACE FOR USER DEFINED MACHINE LANG-
UHGE SUBRQUTINES, THEN THE VYARIABLE # IS SET EQUAL 10 THE BOTTOM OF THE
FIRST BYTE REQUIRED BY THE USER DEFINED ROUTINE.

’ IN THE 8206 VERSION ONLY., THE SYSTEMN VARIABLE PERIOD (. ) '
15 USED TO CONTROL THE TERMINAL. IF THE MUNBER IS Q0D. (RIT & HIGH)
THEN THE COMPUTER WILL “ECHO* OR FRINT. IF THE NUNBER 1S EVEN. THE
COMPUTER MILL NOT ECHO QR PRINT. IF THE NUMBER DIVIDED BY 2 IS 0DD,
CBIT 1 HIGH) THEN THE COMPUTER WILL RCCEFT INFUT FROM THE CASSETTE.
IF THE NUMBER DIVIDED BY FOUR IS ODD (BIT 2 HIGH) THEN-THE COMPUTER NWILL
QUTPUT TO THE CASSETTE IN PARRALEL KITH THE- TERMINAL. . '
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ALSO IN THE 880@ VERSION ONLY, THE SYSTEM VARIABLE CONMA €. )
REPRESENTS THE NUNMRBER OQF NULLS THE COMPUTER WILL FUT QUT TO THE TERMINAL
AFTER EVERY CARRIAGE--RETURN LINE-FEED.

If GEMNERAL., ON THE 836G YERSION. IN NORMAL OPERATION. COMMA IS
ZERQ ", =" AND PERIOD XS 1 " =1". HOWEYER TO READ FROM CASSETTE, You
HOULD SET PERIOD SQUAL TO 2 AND COMMI SQUAL T0 g, "o=2vet.=an
THIS IS S0 THAT THE TERMINAL DOES NQT SLON UP THE COMPUTER 1IN READING
THE TAFE.  HOWEVER, IF THE 'ILRM’NHL‘J SPEED IS GREATER THAN 388 SAUD.
Tl}II'N PERI UD MAY BE SET T(J § S0 THAT 'r‘OU CAN SEE THE PRQGRAM RS IT COMES

0 STORE A PROGRAM ON C.‘L’:bE”F SET THE NULLS TO 4 ".=4" SET THE
L(‘HU OFF. AND THE CRSSETTE QUTPUT ON. " =4" THEN TYPE "@" BUT DO NOT HIT
THE CARRIAGE RETURN.  START THE CASSETE TAFE RUNNING ON RECORD. AND THEN
HIT RETURN.  THE COMPUTER WILL THEN SAYE 1TS CURRENT FROGRAM ON TAPE.

Ta READ A PROGRAM IN FROM CASSETTE. SET THE NULLS TGO @ " =@"
TURN THE ECHD OFF. AND THE CASSETE INPUT QN, * =2" TYPE “"1" NI TH[: NO
CARRIAGE RETURM, AND START THE TAPE RECORDER.

TQ SAYE A- FROGRAM ON FRPER TAPE. SET “. =1", ", =3", TYPE "@" PUNCH
28 OR MNORE NULLS, AND THEN HIT THE CARRIRGE-RETURN.

TO REAR IN FROM PAPER TAPE., SET “. =1",",=@". TYPE "1" . START
7'-IE REHDER ON THE MULLS QF THE PAPER TAPE AND START THE READER T RUN.

FINALY ON THE 32303 YERSION ONLY. THE SYSTEM VARIASLE UP-AREQOH (1)
IS THE NUMBER OF THE TERMINAL OPTION CURRENTLY RUNNING. IF THE NUMEBER
IS OPD (BIT @ MIGHY THEN THE TERMINAL WILL BE SET FOR A 2510 BOARD AT
FORT 18, ELSE IF THE NUMBER DIVIDED RBY & IS 0DD (RIT & HIGH) THE TERM-
MINAL WIL BE R 2510 8ORD AT PORT 46. FINALLY IF NEITHER SITUATION IS

(\_/TRUE.- CBIT 3 AND BIT @ LOMY THE THE TERMINAL WILL BE SET FOR A SINGLE-

510 BOARD I"IT PORT @.

THE SYSTEM VARIABLE "ANPERSAND™ (&) REPRESENTS THE NEXT AVQIL-
ABLE BYTE OF MEMORY IN THE vPRU(‘ RAM BUFFER.  WHEN FIRST CALLING YTL-2, OR
HHEN IT 15 DESIRED TQ ERASE THE PRESENT PROGRAM: THIS MUST BE INIT-
IRLIZED TO THE YALUE 264. “&=2&4" AS A DIRECT STRTEMENT.

AT BNY GIVEN TINE, THE USER MRY FIND QUT HOH MUCH GF HIS MEMORY
STILL REMAINS UNUSED 8% TI'YPING "?=+-&". THIS WILL CRAUSE THE SYSTEM TQ
RESPOND WITR THE NUMBER QF BYTES RENAINING. A NINIMUM OF AT LEAST 3
8YTES ARE MEEDED FUR AMNY LINE OF ¥TL-2.  THE LINE NUMBERS ARE SAYED
IN E-'INHR% ARND REQUIRE THQ BYTES REGARRILESS OF THEIR DECINFfL _VYALUES.
THE LINES "1 X=¥" AMD "65088 X=Y" BOTH TAKE UP AN IDENTICAL 7 BYTES OF
MEMORY, HNI) ARE EXAMPLES OF THE NORMAL NINIMUM VRLID YTL-2 I.INE

ANY MEMORY REMAINING PAST THE END OF A FROGRAMN MAY RE USED AS
ARRAY STORAGE. - THIS ARRAY STORAGE MAY BE USED FOR SAVING NUMERIC OR
STRING VALUES.  THE RRRAY DOES NOT HAVE A NAME. SINCE THERE 1S5 ONLY ONE.
SUT, IT CAN BE DIVIDED UP INTO SEVERAL PIECES AHD USED FOR DIFFERENT
GROUPS OF DATA.  (SEE "CIPHER" IN THE SAMPILE FROGRAMS SECTION. )
A SUBSCRIPT EXPRESSION 15 IDENTIFIED BY R COLON SMND R RIGHT PARENTHESES.
THE COLON MARKS THE BEGINNING OF THE EXPRESSION AND THE RIGHT PAREN-
THESES. MARKS THE END.  THUS., FOR EXANPLE. “:L)=0" PLACES A ZERQ IN TME
FIRST THO BYTE MWORD FAST THE END OF THE FROGRAM. RND “:2+7)=A" FLACES

L/THE YALUE OF A IN THE 9TH THO-8YTE HORD PAST THE END OF THE PROGRAN.
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SUBSCRIPTS SHOULD NOT EE RLLONED T0 BE LESS THAN ONE ¢1) AS THIS

lg{,l;_L POINT THE SUBSCRIPT INTQ THE PROGRAM SND COULD CAUSE IT 10 BE WIPED |

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

18 I=4 SET POINTER

20 :1)=% INPUT R CHARRCTER TO NESXT RRRAY WORD
38 #=: D)=13%60  GOTO 6@ IF IT5 8 CARRIAGE RETURN CHARACTER
4@ I=I+1 PRINT TO NEXT ARRAY WORD

58 =24 GO GET AMOTHER CHARNCTER

&g p=nn _ PRINT CARRIAGE RETURN-LINE FEED

v8 1= RESET POINTER

ea §=:1) FRINT ITH CHRRACTER

98 #=: D=13%128 IF CARRIAGE RETURN THEN GOTO 128

160 I=1+1 POQINT TQ REXT CHARACTER

118 #=88 GO GET MEXT CHARACTER

126 ?= v PRINT CAKRIAGE RETURN-LINE FEED

THE ABOVE EXANPLE WILL KERD IN ANY STRING OF CHARACTERS TYPED BY
THE USER, SUCH A5 A SENTANCE. OR PARAGRAPH, UNTIL 9 CHARRIAGE RETURN
IS TYPED.  IT WILL THEN ECHO BACK THE COMPLETE STRING RS IT WAS TYPED.

» FOR FURTHER EXAMPLES, STUDY THE GAME FROGRAMS MHICH USE CHARAC-
TER INPUT AND THOSE THAT HAYE ARRAYS REPRESENTING THE PLAYING BOARD.
THESE WILL BE FOUND IN THE SAMFLE FROGRRMS SECTION. '

SINCE SURSCRIFTS REFER TQ THO EYTE HORDS. AND SINCE VYALUES RS
L/LHRGE A5 83535 ARE ALLOWED AS SURSCRIPTS. IT 1S POSSIBLE THAT LARGE
VALUES IN THE SUBSCRIFT EXFRESSION MAY "HRAP RROUND® THE END OF MENORY
AND REACH LOCATIONS WITHIN THE PROGRAM TEST.  THERGFORE. THERE IS A
DANGER THAT VTL-2 PROGRANS USING CONPUTED SUBRSCRIPTS MAY "CLOBRER" THEM-
SELVES.  ON THE QTHER HAND. THIS ALSO MNEANS THAT @ YTL-2 PROGRAM NAY
MORIFY ITSELF, ALTHOUGH THIS FRACTICE 15 NOT RECOMMENDED.

THE SYSTEM VARIABLE "GREATER THAN" (2> IS USED T0 PASS A YALUE
TO A MACHINE LANGUAGE SUBRQUTINE.  WHEN ENCOUNTERED ON THE LEFT SIDE
OF . THE EQUAL SIGN. THE EXPRESSION 1S EVALUATED. THE VBLUE FLACED RS A
16 BIT INTEGER IN THE B AND C REGISTERS, AND & "CALL ZERQ™ COMMAND
GENERRTED.  (SEE 3806 MANUAL ON SUBROUTINE HANDLING AND RESTARTS)
AT THE CONCLUSION OF THE MACHINE LANGUAGE SUSROUTINE. A RETURN INSTRUC-
CTION RETURNS CONTROL TQ WTL-2. AND FLACES THE VALUE FOUND IN THE B & C
REGISTERS INTG THE SYSTEN VYARIABLE .

THERE IS NQ "END" STATEMENT IN VTL-2. THE INTERPRETER SIMPLY
CONTINUES SEQUENTIRLY TRROUGH THE PROGRAM UNTIL IT RUNS QUT OF LINES TO
EXECUTE, OR UNTIL A STATEMNENT IS EMCOUHTERED HHICH WILL TRY FQ TRANSFER
CONTROL TO B LINE THAT IS GREATER IN NUMBER THAN_ANY IN THE FROGRAM.
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- OPERATIONAL CHARACTERISTICS

NHEN THE 8868 IS FIRST. TURNED ON THE FOLLOWING THINGS MUST BE

(_/,DONE; RBEFORE ANY VTL-2 PROGRAM MAY BE ENTERED. FIRST LIFT THE STOP & THE

RESET SMITCHES SIMUTANEQUSLY, THE RELEASE THE RESET SWITCH THEN THE STOP
SHITCH. NEXT SET THE ADDRESS SWITCHES T APDRESS F888 HEX. ~A15 THROUGH
A14 UP, AL16 THROUGH ARG DONN.  THEN LIFT THE EXRMINE SHITCH.

FIANLY.. SET THE TERMINAL OFTION ON THE SENSE SHI T(.?HES.-. 1F Yyou
HAVE A SINGLE-SIQ BOARD AT PORT @ THEN SET N1l AND A& DOWN.
IF YOU HAYE A 2510 BOARD, THEN SET Rii HIGH. RND RS HIGH 1F YOU WANT

©PORT 18 OR LOW IF YOU HANT PORT i6.

C

AFTER SETTING THE PORT OPTIOM, FRESS “"RUN". ~

ONCE YTL-2 IS IN CONTROL., THE MESSAGE “"OK" WILL BE PRINTED.  THE
NEXT STEP IS TO SET YOUR MEMORY SIZE. THIS IS DONE BY TYPING *=1824 .
FOR A 1X SYSTEM. *=1024%17 FOR A 17K SYSTEM. AND 50 ON. ‘

FINALY, THE USER MUST SET THE “END OF PROQGRAM" POINTER.  THIS IS
DONE BY TYPING £=320. THIS NUMBER WILL BE THE SAME FOR RLL 888@ SYSTEMS
REGARDLESS OF -MEMNORY SIZE. : '

YTL-2 IS5 NOW READY TO BEGIN ACCEPTING PROGRAMS AND CUMNNANDS.
IF AT BNY TIME IT IS DESIRED TO ERASE THE PROGRAM IN MEMORY. REPERT THE
LAST THO STEPS GIYEN AROVE.  THIS WILL RE-INITIALIZE THE ¥TL-2 PROGRAM
BUFFER $PACE.

NHEN R PROGRAM LINE 1S ENTERED, IT WILL EE INSERTED INTO ITS
PROPER PLOCE IN THE PROGRAMN TEXT. THE LINE NUMNRER INDICATES WHERE IT
NILL BE INSERTED. IF THE LINE JUST TYPED HAS THE SARME LINE NUMBER AS A
LINE ALREADY IN THE TEXT. THE OLD LINE MILL SE REFLACED RY THE NEW LINE.
IF THE LINE NUMBER ONLY IS TYPED. FOLLOWED IMMEDIATLY BY A CARRIAGE
RETURN, THE LINE WITH THAT NUMBER WILL BE DELETED. :

MMILE TYPING IN FROGRAM LIMES, THE SYSTEM SHOULD SINGLE SPACE.
AND MBKE NO REPLIES TO LINES ENTERED.  IF, RFTER TYPING A LINE. THE
SYSTEN DOUSLE SPACES DOMN, AND PRINTS “OK" THAT INDICATES THAT THERE
NRS NQT ENOUGH MEMORY RVAILABLE T0 INSERT THE NEW LINE JUST TYPED.

THE USER MAY CHECK 10 SEE HOW FUCH MEMORY 1S STILL R'v‘HII..HBLE' -3 4
TYPING THE DIRSCT STATEMENT (NQ LINE NUMSER) “7=#-&"  THE SYSTEM WILL
RESPOND WITH THE NUMBER OF URNUSED BYTES REMBINING. .

WHILE TYPING IN A LINE. THE BRCK-ARROW KEY (SHIFT-0 ON SONME
TERMINALS, OR UNDERLIME ON OTHERSY WILL CAUSE THE LAST CHARACTER TYPED
TO BE DELETED FROM THE INPUT BUFFER.  THE CHARACTER HWILL STILL AFFEAR
ON THE SCREEN OR PRINTOUT, RUT WILL MQ LONGER BE IN NEMORY. ' THUS THE
LINE "A=B*C__+N" GOES IN AS "A=R+N". NHERE THE "*C" WAS ERASED IN MNEMORY
BY THO BACK-ARROK CHARACTERS.

AT ANY TIME QEFORE HITTING RETURM, THE ENTIRE LIME MAY BE ERASED
FROM MEMORY BY TYPING THE RT-SIGN CHRRACTER (@) {(SHIFT-P OR “CANCEL" ON
SONE TERMINALS. 2




. TYPING THE SINGLE CHRERRCTER ZERD C8) FOLLIMED BY A CARRIAGE
RETURN, CAUSES THE SYSTEM TO PRINT QUT R LISTING QF THE PROGRAM,

MHILE ORINTING IS TAKING PLACE. HHETHER PS A PROGRAM LISTING, OR

AS OUTPUT FROM A PROGRAM,  THE OPERATION NAY BE CANCELLED, AND CONTROL
L/I\’ETU&WED T YTL-2 8Y PRESSING CONTROL~C.  WMEN THIS IS DONE.  THE 5YSTEM

COMPLETES IT°S CURRENT PRINT STATEMENT, AND THEN PRINTS "OK" TO
ACKNOMLEDGE THE  INTERUPTION. :

IN ADPITION TO THIS. ANY OTHER KEW (PROFERABLY A MON-PRINTING
CONTROL CHRARACTER SUCH AS CONTROL-A) MAY EE FRIESSED. THIS MILL CAUSE THE
SYSTEN TO TENPORARILY SUSPEND OPERATION. SND Uil FOR ANOYHER KEY TO BE
PRESSED.  (AGRIN PREFERRELY £ NON FRINTING CHRRALTER. D :

THIS FERTURE ALLOWS USERS MITH YIDEQ TERHINALS TO LIST THEIR
PROGRANS A SECTION AT A TINE., HITTING CONTROL-R TO 5TOP THE LISTING.
AND HITTING IT AGAIN TO RESUNE LISTING. ,

 NOTE THRT THESE CHARRCTERS ALSO AEFECT PRINTING BE] NG DUNE BY R
PROGRAMN. — YOU NAY TENPORARILY HALT YOUR FROGRAM WITH 8 CONTRQAL-A.  AND
START IT UP AGRIN WITH ANOTHER CONTROL-A.  THESE KEYS HORK ONLY DURING
FRINTING MMICH USES THE QUESTION MARK 5YSTEM VARIASLE, & IRING FRINTING
WITH THE DOLLAR SIGN YRRIRBLE WILL NQT INTERUPT IN THIS MAHNER.  THIS -
ALLOMS THE USER THE OPTION OF MAKING HIS PROGRAN IN TERUFTARLE OR MON-
INTERUFTRELE. .

SHOULD AN UNINTERUFTARLE PROGRAN BECOME "LOCKED UP" IN A LOOF,
THE ONLY HAY TO BREAX OUT IS5 MITH THE FRONT PANEL RESET SHITCH.  WHEN
THIS IS DONE. THE JFCGE MUST BE TYPED TO RETURN TD YTL=2. BUT THE
RENAINING STEFS LISTED ASOYE TO CLEAR THE PROGRAM MUST HAT BE PERFORMED!

TG RUN A PROGRAN, THE USER SIMPLY TVRES THE DIRECT COMMAND  "#=1"
(GOTO 1), THIS CAUSES THE SYSTEM TO FIND THE LOMEST NUNBERED LINE AND
BEGIN EXECUTING THERE.  IF IT IS DESIRED T0 BEGIN EXEQUTING AT S0NE
OTHER LINE NUMBER, SAHY 1000, SINPLY TYPE "$5160860°,  0R HHETEYER LINE
MUNBER 1S DESIRED.

CONMENTS MAY SE INSERTED ON AMY LINE 0% PRECEEDING THEM NI TH A
RIGHT PARENTRESES.  THIS SYNEGL MUST FOLLOM THE ENPRESSION ON THE LINE
INNEDIATELY, HWITH NO BLANKS IN BETHEEN., THIS CAUSES THE SYSTEM TO 5T0P |




i

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

: WHILE PRINTING 1S TAKING FLACE. WRETHER AS A FROGRAM LISTING. CR
bﬂfﬁ OUTPUT FROM R PROGRAM. THE OFERATION MAY BE CANCELLED., AND CONTROL
RETURNED TO VTL-2 BY FRESSING CONTROL-C. WHEN TH1S IS DONE. THE SYSTEM
COMPLETES IT*S CURRENT PRINT STATEMENT. AND THEN FRINTS "QK" TU
ACKNOWLEDGE THE INTERUPTICN. :

. IN RDDITION TO TH1S. ANY QTHER KEY (PREFERARLY A NON-FRINTING
CONTROL CHARACTER SUCH AS CONTROL-R) MAY BE FRESSED. THIS WILL CAUSE THE
SYSTENM TO TEMPORARILY SUSFEND OFERATION. ANDR WAIT FOR ANOTHER KEY TQ BE
PRESSED.  CAGAIN PREFERABRLY R NON PRINTING CHARACTER. 2

THIS FEATURE ALLOMS USERS WITH YIDEQ TERMINALS TO LIST THEIR
PROGRAMS R SECTION AT A TIME. HITTING CONTROL-A TO STOP THE LISTING.
BND HITTING IT AGRIN TO RESUME LISTING.

' NOTE THAT THESS CHARACTERS ALSQO AFFECT FRINTING BEING DONE BY A
- FROGRAM.  Y'0U MAY TEMPORARILY HALT YOUR PROGRAM MWITH A CONTROL-A. RND
C START [T UP AGAIN WITH ANOGTHER CONTROL-R.  THESE KEYS WORK OQNL'Y DURING
PRINTING WHICH USES THE QUESTION NARK SYSTEM YARIARLE. STRING PRINTING |
WITH THE DOLLAR SIGN YARIABLE WILL NOT INTERUPT IN THIS MANNER.  THIS
G?hL UHSP THE USER THE OFTION OF NAKING HIS FROGRAM INTERUPTABLE OR NON-
TERUPTABLE.

SHOULD AN UNINTERUFPTABRLEFPROGRAM BECONE "LOCKEDR UP" IN A LOOP.
THE ONLY MAY TO BREARK OUT IS WITH THE FRONT-PANEL SHITCHES. LIFT THE
STOP SWITCH. SET THE APDRESS SWITCHES TO F81C HEX (RIS THROUGH R11 UP,
@ A1 THROUGH AS DOWN. A4, (3. A2 UP, Al. A8 DOMWN. ) LIFT EXAMINE. PRESS "RUN
THIS WILL RETURN Y0U TQ ¥YTL-2 WITHOUT RESETING ANY OF THE POINTERS.

‘ TQ RUN R PROGRAM. THE USER SIMNPLY TWPES THE DIRECT COMMAND “#=1"
(GOTO 1). THIS CRUSES THE SYSTEM TO FIND THE LOHEST NUMBERED LINE AND
BEGIN ENECUTING THERE., 1F IT IS DESIRER TQ BEGIN EXECUTING RT 50ME
OTHER LINE KUMBER, SAY 16806, SIMPLY TYFE -"#=1000", OR WHATEVER LINE
NUMSER IS DESIRED.

COMNENTS MAY BE INSERTED ON RNY LINE BY PRECEEDING THEM WITH A
RIGHT PARENTHESES.  THIS SYMBOL MUST FOLLOW THE EXFRESSION ON THE LINE
INNEDIATELY. WITH NO BLAMKS IN BETHEEN. THIS CRUSES THE SYSTEM TQ STOP
EVALUATING THE LINE BND GO ON TO THE NEXT LINE. 1F f LINE 1S 70 CONTAIN
ONLY A COMMNENT, THE FIRST CHARACTER GN THE LINE MUST BE R RIGHT PAREN-
THESES. T '

THERE ARE NO ERROR MESSRGES IN ¥TL-2.  IF AN EXPRESSION 1S HRONG
THE RESULTS UF EVALUARTING THAT ESPRESSION WILL ALS0 BE WRONG.  IN OTHER
HORDS, YTL-2 RSSUMES THAT YOU KNOW-KHRT YOU ARE DOING. AND WILL DO ITS
SEST 10 EXECUTE AMY STATENENT THAT YoU GIVE IT. THIS LEAVES WIDE
LATITUDE FOR TRYING VARIOUS FROGRFMMING "TRICKS". BUT ARLSOQ LEAVES THE
RESPONSIBILITY OF YERIFYING PROGRAM QCCURACY WITH THE FROGRAMNMER.




(_ YARIABLE
. n_.z

#
$

’
s

&
4
>

A

Nt R IRV s

o+

<
2

SYSTEMN YARIRBLES

LIST OF FEATURES

 VARIASLES ‘ |
MEANING

COMMON YARIABLES
USE FREELY FOR STORING YRILUES

RETURN BDDRESS ’

POINTS TQ THE LINE # QFTER THE LAST #= STATEMENT
POINTER FOR LITERAL PRINT & TATEMENTS

LINE HUMBER

SINGLE CHARRCTER STRING ¢ INPUT OR OUTPUT)
REMAINDER AFTER THE LAST DIVI DE OPERATION
FOINTS TO.THE LAST BYTE OF FROGRAM

RANDOM NUMBER

?5{; S START OF FARENTHES1ZED EXPRESSION

SETS END OF LINE

SETS END OF PARENTMESIZED E NPRESSTON

SETS END GF BRRRY DESCRIPTION

USED ALSO FOR RENARK STARTENENT

FOINTS TQ END OF MEMORY

NACHING LANGURGE SUBROUTINE

FRINT STATEMENT MMEN ON LEFT OF EQUAL SIGN
INPUT STATEMENT MWHEN ON RIGHT OF LQUAL SIGH
DEFINES STHRT OF ARRRY DRESCRIFTION

WHEN FOLOMING A LITERAL PRINT STA TENENT,
SAYS DO NOT PRINT CARRIAGE-RETURN LINE-FEED

MAY BE USED FREELY RS STANDARD YARI ABLES
BUT USE IS NOT RECOMNENDED £OR LEGIBILTY RERSUNS '

OPERATORS

ADD 10 PREYIOUS vaLuE

SUBTRACT FROM PREVIONS VYRLUE

MULTIPLY TINES PREVIOUS YALUE

DIVIDE FREVIOQUS YALUE BY .

IS PREVIOUS YALUE EQUAL TO ¢YES = 1. NO = @)
IS PREVIOUS VALUE LESS THAN (YES = 1, NO = @)
IS PREVIOUS VALUE EQUAL TO OR GREATER THAN (¥=1, N=a) .

THE DEFRULT OPERATOR 15 THE LESS THAN TEST.




oo

1148
iza
ize
146
159
166
ive
ig@
i9a
260
214
o220
22a
240
25a
o)
ara
284
298
Jaa
316
Iz2a
28
-Q#j34@
358
368
Ira
286

394

s2e
S30
a4a

58 ?

368
rd )

14

HURKLE

St .

?="A HURKLE IS HIDIMNG OGN 8¢
?="1@ BY 18 GRID. HOMEBASE"
?="ON THE GRID 1S PQINT aa*
2="AND A GRIDFOINT 1S ANY"
P=PPAIR OF WHOLE MUMBERS™
¥="TRY TQ GUESS THE HURKLE-S®
g=:9RIDPUINK YoU GET & GUESSES™
R=’/108%0+7

=R/18

=%

=1

?="GUESS #";

=K

?: n ? ".

X=2/18

Y=

-p: nn

#=XRLOFY=RAG4D
K=K+1

=K=6%440
?‘: n G(’ "".
#=Y=RAIFO+(PCBRIER)
?="SOUTH";
#=379
2= "NORTH";
#=X=A%410+CX<A*40Q)
P="HEST";
#=410
P=IERST"S

aznn

#=238

g p=we

P="SORRY THAT’S F GUESSES"
?="THE HURKLE IS RT ";

?=f '

P

?_-_- nn

§="LETS PLAY AGAIN. "
P="HURKLE IS8 RHIDING"

=189

?=§VUU FOQUND MIM IN "

P= GUESSES™
#=499




. - TINE OF DAY DIGITAL CLOCK
C ror 200 sunp TERMINALS FOR 118 BAUD TERMINALS
16 P="HOUR 2" 18 ?="HOUR ?°;
20 H=? 20 H=7
20 P="MINUTE 2% 3@ P="MINUTE 2";
4 1= 46 M=7
58 P="SECOND 58 ?=“SECOND ?%;
60 S=? 60 S=7 :
78 P="READY" _ 78 P="READY"
86 H=% 86 R=%
98 S=5+1 . : 98 S=5+1
160 N=S/ GO+ . 168 N=S/60+M
118 5= 118 $=X
120 H=M/60+H 128 H=Pi/6a+H |
18 M=z 13@ M=
148 H=H/24%a+% 146 H=Re24%@+l
150 ?="TINE: “; 150 ?=Hcl@
168 ?=H 10 168 =X
17 7=z 178 ?=":";
188 2=%: "; 186 ?=M10
190 ?=M/10 19@ 7=
208 ?=i ‘ 200 ?=":";
218 ?=":"; 218 ?=5/18
226 ?=5/10 220 7=
( 280 7=z ' 228 $=13
o 240 $=13 248 A=R
250 A=8 250 R=R
260 T=31 268 =8
2r@ T=T-1 270 A=BR
298 #=T=0+90 280 T=14
290" $=278 . 298 T=T~1

06 #=T=0%98"
316 #=299




C

20
.3
4@
an
&Ga

1)

168
FRR]
124
.Lxa
148
15
188
178
e r:
194
2648
214
220

2348

(L 240
280
268
27a
2e8
294
200
I1é
326
330
48
356
68
374

10 A
3

CALCULATES FACTORIALS UNTIL IT RUNS QUT UF MEMORY
FOR IK OF MEMORY THIS 1S ABOUT 263!

1z

I=1+

PR

1

2
>=1
)=

M~ 1

a
1

o =L 2I+58

Crm

94 T:):-' na

*=f]

DM i ¥

'.?z nn

I=L+1

I=1-1

fh=: [)=8%1446
P=0 10

I=I-1
#=I=0%228
P=: 10718
=

#=178

A=R+1

I=1

C=a

N=:12

s D)=REY

#=: IICN¥I2A
1= 1240
C=: [)/168
c1a=g

I=J4+1
#=L21¥25@
$=C=0%080
L=L+1

=48 /2L #3848
: 1)=C
#=298

T8

FACTORIALS




o

. YEEKDAY

18 #=4480
20 ?="DAY OF THE WEEK"
L/,‘?a ?:" u i
4@ ?="MONTH? *;
50 M=7
60 #=p>13+40
78 #=N=g+#48 :
&8 *=DAY OF MONTH? "
28 D=?
168 ?="YEAR? "
118 y=7?
126 #=Y>180a%238
130 #=y$190%158
146 #=7a
15a 2=vv ,
166 ?="1S THAT 19";
170 ?2=¢ .
188 »?="? ;
198 K=$%
208 #=K=29=0%78
210 ?="ES"
228 yY=Y+1968
238 C=yY/109
248 y=%
250 #=Y/4FQ+1=04280
260 :1)=86
278 :2)=2
LV/QSG W=Vl 4+ 4+D+: P4+ 2¥(0=18)) /FHa+5
. 298 #=38a+(28%HD
08 ?="SUN";
18 #=434
I28 ?="MNON";
I #=420
348 ?="TUES";
356 #=430
JEB P="HEDNES";
Ir@ #=248
8@ ?="THURS";
I90 #=430
466 ?="FRI":
418 #=438
420 ?="SATUR":
420 ?="DAY"
44@ :1)=0
450 :2)=3
468 :3)=X
478 :4)=6
480 :5)=1
498 :6)=4
508 :7)=6
518 =2
- 524 :9)=5
538 :10)=8
L’/54G :11)=38
558 :12)=5
S68 #=20




I=0

I=I+1

2 1)=486
#=1{d41%20
1 25)=42
I=8

J=1

$=] -7 HES
?:.." - ll...
S=1+J
§=:8)
J=J44

136 #=J=g*16a

- .
Pz

156 #=160

A [=]+7

176 p=nn

f_‘: nn

190 #=1C43%76

200

210 ="

22a

el 1t

1 2 3 4 3

Qenn

230 P="YOUR MOVE --";

248

1=42

258 I=I+1

(_a2sa

=%

270 #=: 1)=13%32a

280

OBJECT

#=: 1 )=3*%580

OF THE GANE IS TO CHANGE

18

STARSHOQTER

296
268
2160
228
230
248
350
260
278
260
390
460
410
420
430
448
456
469
476
48a
40
560
516

520

33a
a48
Sa6
S64
Sre

THIS:

f-

B -

T OO

m
1

#=: 1)=95=0%256
I=1-1
=264
n -4
#=A264230
EB=:44)-48
#=8264230 .
S=A*7+1+E
?: nn
#=: 8)=42%420
P="THAT’S NOT A STAR!'"
#=230
:8)=d6
C=5-7
#=520
C=5-1
#=5240
C=5+1
#=5240
C=8+7
#=52,
#=50
t=!
#=: Cr=42%368
0)=42
#=1
(L)=4g
#=t

THIS

* kK kK
* *
* *
* *
* ok Kk Kk




PR
2@
30
48
sa
6a
7@
&se
oa

FACTORS OF A NUNBER

2="NUHBER? "3
MN=?

N=N

=22

2=N

Pz [§ M .
$=N240+2=G%140
D=3

R=N-D

180 #=x=0%160
118 #=D>O+300
120 p=D+2
138 #=%a

148 ?="EVEN. "
158 #=16

16'@ ?:M n

17a ?=p

i8@ N=Q

196 Q=N-D

260

R=L=@h22

218 #=120
22@ P="1r;
230 p=1
24a N=Q
250 Q=N/D
(760 P=Pt1
270 #=i{=0%248
290 ?=P_
296 #=120
300 #=N=1+348
10 #=N=X*390
329 ?:: wan
3@ =N
34a 7=""
250 p=u .
356 ?="DONE" ‘
grp p=tn
390 ¢=10
290 ?="FRIMNE. "
4&@ ?___. nn
416 #=340




17

DON‘T LOSE YOUR AT!
By

ED ETPNER
ADAPTED TQ YTL=-2 BY GARY SHANNON
(A GRME HINILHR T0 "BAGLES")

THE UBJECT OF THE GAME 15 TO GUESS THE SECRET NUMBER PICKED BY THE
COMPUTER.  THE NUNBER HAS THREE DIGITS. NO ZEROES, AND NQ DIGIT IS
REPEATED. hFTER YoU TYPE YOUR GUESS, THE COMPUTER MWILL PRINT AN "IT"
FOR EVERY CORRECT DIGIT IN THE MWRONG PUSITION. AMD AN "AT" FOR EYERY
CORRECT DIGIT IN THE RIGHT POSITION.  ¥OU NIN MHEN YOU GET I "AT'S".

H EEﬂCH TIPE THAT YOU GUESS I[NCORRECTLY., YOU LOSE S% OF THE POINTS You
AVE LEFT.

18 T=@ _ 318 $=C=X*5
28 L=a 20 #=C=y*S
- 38 P="DUN’T LOSE YOUR “AT*" 230 K=0
40 X=¢ QR+ +L 340 5=620
50 Y= 9%3454] 250 #=9=X*S
&0 $=X=y¥40 - I6@ #=P=y*S
7O 2= ON04E, © O 3FA #=0=ZHS
80 #=X=2+48 : 286 #=K<3*536
98 #=Y=2+4Q 390 2="r
_1@@ ?="1‘YE GOT A NUMBER. " 460 7="v0U WIN "
185 L=L+l : 418 ?=P 1068
118 pP=16A00 426 v=" "
128 p=vv 430 2=/10
130 ?="Y0U HRYE "; - 448 7=
148 ?=P/108 ' 458 ?=" POINTS FOR A TOTAL OF "
150 =" " 468 T=T+P .
188 ?=x 10 R 498 ?=1,100
i7a ?=% 560 ¥="";
186 2= POINTS LEFT" 510 2=x/10
190 7="» 520 =X
208 ?="WHAT’S YOUR GUESS? —- "; 548 ?=" POINTS IN "
210 G=? S50 ?=L
228 A=G/199 Sg@ ?=" GAMNES. "
230 B=x/18 ' 570 #=3@
248 C=% 580 P=P/20%19
250 S=560 : 590 $=120
278 #=R=Y+3 ‘ &aa P="IT
288 #=A=I*S : 61a #=!
290 #=8=X*5 620 ?="aT "
200 #=B=2*5 . 630 K=K+1
' &40 #=!

FeoRpaaoR ol kR KRR Rk Rk R ORRRORFRE  MAVE FUN! - RSokkadkkokfobkfoRffofof gopfek o od ok bk




- 18 T=109
(20 $=22
2@ P="CRAPS!"
40 ?:" "
.58 ?="HOMW MUCH DO YOU BET? - "
60 B=?
70 #=B=0%00
96 P="GOOD LUCK!"
30 #=8=0+48
100 $=T>E*160
11@ ?="T00 MUCH!"
120 ?="YOU HRVE $"
138 ?=7
14@ ?=" LEFT. *
150 #=40
16@ 7=""
178 ?="ROLL~";
- 188 A=?
190 §=22
208 ?="FIRST ROLL: *;
210 #=509
220 #=R=7*360
238 #=R=11*350
248 #=RC4*390
250 #=R=12%390
260 P=""
(278 ?=R
280 ?=" IS YOUR FOINT"
290 P=R

6@ ?="ROLL-";

e

CRAPS!

iia
320
334
S48
354
J60

378,

380
9@
4606
418
420
434
440
456G
460
4ra
436
498
J60
g18
s2a
a3@a
w48
S8
Sea
ara
586

"398

eaa
610

J=TR
#=128

A=¥

#=300
#=R=7*390
#=R=F*3c8
#=200
T=UYOU WINY

T=T-8

P="YOU LOSE"

#=T=0%438

#=1206

2="Y0U ARE BUSTED!™ .
*="MOYE QVER AND LET THE NEXT"
:.-:’= "'5'UCKER TRY. "

#=14

P="BE SERIQUS"

#=48

R=",5%@g+52+1

=R

XN=X+11213

=" AND Vi .- .
S=7/ 0010+l . [ -4
X=XHRE60a1
?=q
::7__..'7,
R=R+S
?=R
‘::_l: " ) n

#=!

¢




(ta 1=8
26 I=I+1

38 :

D=+64

40 #=I<26%20
58 I=1

68 p=nw

vl M=/ 28447+
88 H=:1

99 -
106
11a
12a
136a
148
i5a
164
ira

- 184
194
268
218
22a
230
246
258

C

MI=:1)

: )=H

I=I+1
#=1L27+70
P2="TEXT?"

?: nu

I1=27

c1)=$

fi=: I)=13%22

#=: 1) =95=0+200
I=I-2

I=1+1

=160

L ]

I=27

=: [)CE4%270
T=:1)-64

kA

CIPHER GANE

264
27a
284
290
268
316
Iz2a
33a
344
iaa
J649
qre
388

Lry=:72
l=I+1
#=: [)214%249

-?= o

2=0OPE: "

?:_— nan

=27

$=:1)

#=: [)=13%37Q
I=I+1

#=32a

Loy ]

P=USWITCH? - *;

390 R=¥

4848
414
428
430
448
450
468
478
484

496

a68

B=¥
#=R=£4*3I70
I=2v

=: 1)=A%*4390
#=: 1)=8=0*%460
s Id=

=: | )=13%290
#=428
=g
#=488




18 $=22

20 l=a

2@ I=I+i

4@ : I)=¥f

5@ L= Jo=95%2

60 I=I-L

78 #=:13214%389
8@ ?:M ]

98 1=1

166 K=1

11 J=K

120 #=:K)=32¥160
3@ #=: J)=32%150
148 #=:K2>: J)¥16@
150. J=K

166 K=K+1

CAFA #=1K0>14%1280

180 H=:1)

.198 :IX=:0)

200 :.0)=H

218 I=I+1

228 #=:12>14%16@
238 1=8

249 I=1+1

258 $=:1)

260 #=:10214%248

278 P=""

2a

FHRASE SORT




LIFE _
NEEDS 2K OF MEMORY FOR OPERATION

18 #=710 510
20 2=! v 520
2O #=NAP=ARCN=20) 41247 530
46 #=y=za¥2 ' 546
S0 L=Y-1%19+X 550
60 #=:L)=10+(: L)=32)4Z 566
78 5=541 578
80 #=z 550
98 I=1 599
1600 J=1 660
110 S=a §18
128 X=1-1 620
128 ¥=J-1 630
140 #=T 64a
150 8=1 650
160 #=T 658
176 X=I41 670
180 #=7 E8E
190 y=J §94
200 #=T 766
210 X=I-1 719
220 #=T 726
230 y=J+1 7za
240 #=1 746
 25@8 x=1 75a
260 #=T . 6
278 X=I41 77a
280 #=T 786
298 K=J-1%194] 798
300 #=EIIFT40 860
318 #=: K)=32%400 819 1
220 :K)=S=2%42 §26
230 #=499 : gza
348 #=534+380 &40
T 350 #=:K)=42+408 350
I60 :K)=10 860
78 #=498 8ra
380 #=: K)=32%400 850
£ 298 :K)=8 390
460 J=J+1 00
418 #=JC20%110 914
420 I=1+1 926
428 #=1<20%100 939
440 7=n 946
450 P=ne 950
460 P=g 960
478 p=" " 97
480 J=1
496 I=1
(L 560 K=J-1%15+]

KIS KO HC: K CRO¥22)
#=: K)=30¥560
=
P=P+1
#=578
I=144
#=1C2ers00
?: nn
J= 1
=JC20%4 90

noun

P=UGEN= "
?=G
POP= ";

Pz

s I-1¥19+J2=32
J=J+1
#=J<20*746
I=[+1
#=I1{20%730
G=@

J=1

p._. "y

1=1

$=14
#=I210%350
?: n Il.;

¥=J

?: " Il.'.
K=J-1%19+]
:K)=§

#=: K2=13%340
#=: K)=54+81@
I=I+1
#=1{2a*280
(KY=32

J=J+4
#=TL20%826
#=44a




ADPR Bl B2 BX E LINE

-Feaa
- Fspa

Faea
Feod
Feaa
Fean
Feog
aaaa
alataliy
apo8
ggiae
Bi18
goza
oez8
eaza
aa33
va4a
ao4z2
Gare
pars
verA

- @87e

607E
agea
aeasz
8884
ange
ap83

| BasA

aase
aasc
8B8E
aasa
0682

aagd

6096
0as3
BO9A
aesc
B03E
GOA0
aenz
aen4
BORG
0OR3
BOARA
QaAC
QaRE
aoLae
86R2
HOR4
GoBe
QOB3
GOBA
AOBC
Q8EE

agag
apas
ao16
9015
0820
ae25

- aazae

aa3s
aa4a
00435
aese

- 8aas

8gea
agsd
gare
aar3d
aasa
8@85
a63a

- 8a95

aleg
01635
airie
a115
81za
a123
alze
81335
G148
a145
8158
8155
ale6
8163
aiLve
@iv3
a1s8a
91835

6198

ai193
azo8
0283
az1a
az215
622a
8225
238
0233
az24a
245
ez25a
8253
axea
a263
ez2ra
a2v3

LABEL

*YTL-2 FOR £03@

OPCD

FYERSION 2.3

*BY FRANK MCCOY
¥COPYRIGHT 1578
¥

*BUFFER AREA

BRKPNT
KsT@
R5T1
RSTZ
RSTX
R5T4
RSTS
RSTe
RST?
AT
YARS
ERAK
SAYE1@
ERIK
ur
SAVELL
SAYE14
EXNCL
QUOTE
DOLR
DOLLAR
REMNL
REMNZ
RAMPR
QUITE
FAREN
FRRIN
STAR
PLUS
CarMA
HINS
FERD
SLRSH
SAYER
SAYEL
SAVEZ
SAVER
SAVEY
SAYES
SAYEe
SAVEY
SAVER
SRYES
COLN
SENI
LESS
EQAL
GRAT
DECBUF

ORG
EQU
DS
D5
bs
DS

Ds

DS
Ds
ps
ps
DS
DS
Ds

)

bs
bs
DS
DS
bs
bs
DS
DS

PRGE 22
OFERRAND

i8]

L PIRG PTG RS PG PO FO RS Ry P PO RS PO P T PIPOPI PO PRI PG PO TG PO R R RS PO PO PO RO TG PSR PI ARSI CC O OO CE D 00 05 4 D




ADDR

s
G
e6C4
61D
816D
a14@
a14a

B1

g14a .

81460
FRag
F802
Fais
Fgas
FSeR
Faac

FsaE

F81u
F812
F814
Feie
F818
F819
F81C
FS1F
Feaa
F&23
F&2e
F&2s
F82C
F&2F
F832
©F83s
Fg8sg
Fa3k
FSIE
F&q1
© F844

-F847
F&48
F&43
F&4R
F84D
F84E
F&a1
F834
F8a7
F&3A
F8&B
F8SE
F8&1
F862
Fees
F866
FO&7
FQ68a
F8sk

P

K3

E2 B3 E LINE LRBEL ORCD -
8288 LASTD DS
8285 DELIM D3
8293 LINBUF DS
G235 ¥USER FROGRAM
azea ORG
8383 STACK EQU
6318 PRGN EQu
8315 *MAIN OPERATING
g32a ORG
g3 @@ a325 RSTRT LXI
I 6 B3z SHLD
58 668 B335 SHLD
8344 rnay
ia 8345 aut
12 8338 ouTt
11 a3535 MYl
1a o368 ouT
12 O3es out
FF azva IN
a3 8373 ANI
g38e noy
FC @@ 6385 SHLD
49 81 0388 START LX1
a393 XRRA
64 FB 0480 LXI
44 FB 0485 CALL
83 B @418 LOOFP LXI
86 e @418 SHLD
ER FR 8428 CALL
89 F& 425 JNC
r} F3 @430 CALL
10 F8  a433 JZ
C3 F& o449 LOOP2 CALL
10 F8 6945 EQSTRT JNC
6E F8 04508 CALL
86 6@ 0455 SHLD
FE @88 | 8450 LHLD
a463 INS
a4ra INX
a4ra INX
78 F3  a48a CALL
6435 KCHG
61 F8  849@ Je
FE @@ 8493 LHLD
6 F8 8500 CRLL
&1 F8& @583 JZ
8318 INX
&2 og @315 SHLD
38 F8 8329 JnP
8523 LOOFR - PUSH
8C ag . asza LHLD
a539 Moy
a34@ Nay
8349 .FOP
E2 F& @558 CALL
I8 F® @588 JhP

GPERAND

~J ke b

3
148H
¥

¥
SYSTEM
6FR68H
H, I -
PERD
CONAR
AL
16H
12H

A. 11H
16H

12

255

g

LR

ur

SP: STACK
A

H, OKM
STRNG
H. @
DOLR
CYTLN
STNNT
EXEC
START
FIND
START
LxHH
DOLR
SARYE11
H

H

H
EXEC

LOOPZ
SAVELL
LXNHN
LOOPS

H

EXCL
Laor2
H
AMFR
B H
C.L

H
FNDZ'
EQSTRT




ADDR

FSGE
FSGF
Fara
F&71
F&72
Fars
F&74
F87s
Fave
Far7
Fara
Fg7B
F&TE
FS7F
F&ga
F883

. F886 ¢

F88¢

F888 ¢

F883
Fa3ac
Fsap
F8sE
F831
Feaz2
Fasz
FRag
F8939
F&an
F88p
FoAR
F8AR
FE&A4
FE8RAS
F&RAE
F8AV
F&ng
FERe
F8AC
FEAD
FgRaé
FSB3
FaB4q
FSB?

FSER :

FSBg
FSBC
FSED
FSBE
F8C1
. Facz2

FSC3
Feces
FSC7
F&cg
FSCB

.

B1 B2 B3 E LINE

FE
a3
66
&F
P
ee
ca
7C
sR
59

3
=

2A
EB

* RE €@

AD FR

ES F8
85 o8

By 6@

88 G@
1F F9
&C B
99 o1

72 Fg
1€ F8

C2 F3
48 FR

8D F8
FE 08

8C ew

86 6@

agge
8563
asre
8srs
a38a
8385
a59a
asvs
esae
603
a61d
8615
Ge2a
8625
ge3d
0635
beq4a
86435
el Xelc)
8653
deet
8565
e v
8573
a5388
a633
as3a
06935
area
aras
arie
ar13
ar2a
arad
grza
ar39
arde
arq43
arsa
arao5
are@
aves
a77a
ar7ra
arga
arss
arsa
8793
agaa

@865

agie
8813
ua:2a
88235
asza
86835

LABEL
LXHN .

CPHD

EXEC

SKIP
ouTx

STHNT

L3172

NXTNT
LOOKAG

eurp
FIND

OPCD

QY
INY
Hay
Moy
may
CHP
RNZ
Moy
CcHP
RET
SHLD
CALL
INX
Hov
CALL
LHLD
nay
ORA
RET
SHLD
noy
noy
SHLD
noy
ORA
JINZ
LHLD
NCHG
LXI
CALL
JZ
PUSH
HOY
INX
HOY
PUSH
CALL
POP
INX
CALL
CALL
POP
JHp
LHLD
INX
INX
HOY
ANA
JINZ
INX
RET
LHLD
HOY
MOy
LHLD
XCHG

OFERAND
A h

H
H. M
L.A
AL
E

A H
D

SAYE?
VARZ2
H

A
EVIL
DOLR
A H
L

SHYESQ
L.c
H B
DOLR
A, B

C
SKP2
ANFR

H. FEGM
CPHD
START
D

C. M

H

Es N

H
FRNTZ2
H

H
PNTHSG
CRLF

D

Lsrz
SAVE11
H

H

AN

A
LOCKARG
H

AMPR
L
8, H
DOLR

PRGE 24




ARDDR

FSCC &

FSCF
Fab2
FSD3
FaD4
Faby
Fsbg
F3D9
FSDA
FSDB
FEDC
FEOD

FSDE 5
F8pF 2

FRE@
FSEL,
FSE2
FBES
FSER
FSER
FSED
F&F@
FSF1
F&F4
F&F7
FSF8
FSFA
FEFD
FSFE
F901
Foaz2

)

Fea7
FS@n
Foug
Faac
FagD
Faia
Fo11
Fa1z2
Faiz
Fa14
F915
F3le
FSiv
Faig
Fa19
F91R
Fa1e
Fa1e
Fo1D
FaiE
FO1F
Fazz
F923
Faz8

ve

2
ce
23
e

28

s
&3

e~

ca
V8
Ba
]
co
b2
co

cz -

21 &

B¢
CF

s o

P4ty
43
E2

AL
Cq

: 24

61
B3
IF
g1

aa

ai
Jelc]

Fa

F8
Fa

FB
Fa

oa
FR
Fs
FB
F3
aa

ea

2 B E LINE

a844
849
aase
6855
6960
86l
6378
a8va
a88a
G835
o89a
€893
896aa
a3as
6914
g915
asza
a823
asze
G335
a94a
6345
69548
HR55
g8
G9s5
asra
6375
gaga
aa8s
Qe84
{4395
laga
18as
1618
1815
1628
18235
laza
1635
148
18495
1638
1835
1664
1885
1av7a
1875
1686
1888
1890
16335
1169
1185

C 1118

1115

LAREL

FNDZ -

NXTUU

FNDZ
EVIL
EVALU

ANDT

CPBD

SKP2

OPCD

LXI
SHLD
rov
CHP
JINZ
oy
CHP
RZ
MOV
SUR
INX
Moy
SBR
DCK
cre
RC
CALL
JHP
CPI
Jz
CALL
FUSH
LHLD
CALL
POP
CFl
JINZ
MY
JNP
SUI

QPERAND

H, PRGM
SAVEL1
fl. C

L
NXTUU
A E

H

A,
E
H
A N
D
H

NXTXT
FND2
STRNG-1
EVAL

B

- SAVEV

CONYF

LE

FRNT2
A
ERKPNT

e L

H

N B

H, QUITE+L
A,

C

C:R

H

Al

B

M. C
H
MR
A.C
E

A E
D

FIND
INSRT
LXHN
INSRT

PAGE 25




ADDR BL B% EX E LINE LABEL
FS2B LD BY F8 1120

F92E EB 1125

F92F ZA FE w9 1138
F932 €D 19 F9 1135 DELT
F935 CA 3F F2 1146 :

CF938 1A 1145

F939 77 1150
F93A 23 1155

FO38 13 11689

F93C C2 32 F9 1165

F93F 22 8C @6 1178 FITIT
F942 44 1175

FR43 40 1188

F944 2R BB G0 1185 INSRT
Fad7 11 63 60 1198

FR4R 7E 1195

F94B A7 1200

F94C CA 26 F§ 1205

FR4F 13 1218 CNTLN
F950 23 1215

F951 VE 1228

F952 A7 1225

F953 C2 4F F9 1230

© F956 ER 1235 OFEN
F957 a3 1246

F958 EB 1245

F959 21 94 6@ 1250

FYSC 7B 1255

Fash 96 - 1264

F95E 23 1268

F95F 7R 1278

F960 SE 1275

F961 D2 1C F8 1230

F964 EB 1265

. F965 22 8C w8 1290

- F968 @3 1295

F969 23 1300

F96H ES 1365

F96B 2A 7E o0& 1318

FS6E EB 1315

F96F E1 1320

FS7e 8B 1325 SLIDE
Fo7L 2B 1330

F972 OR 1335

FS73 77 1346

F97d4 CD 19 F9 1345

FS77 €2 78 F9 1350

F97H 2R 86 @8 1355 DON
FS7D 7D 1360

FOFE 62 1365

FI7F 83 13780

F988 7C 1375

F3g1 82 1330

F982 27 BY 60 1385

FI85 2B 1390

F986 23 1395 MOVL

P

oPCD

XCHG
LXI
Hay
SUB

CINX
Hoy -

588
JNC
XCHG
SHLD
INK
INS
PUSH
LHLD
XCHG
FoP
DY
[y
LDAX
Hay
CALL
JINZ
LHLD
Moy
STAN
INK
MOy
STAX
LHLD
DCx
INX

PAGE 26
OFERAND
NXTXT

SAVELL
CPBD
FITIT
D

M A

H

D
DELT -
AMFR
B, H

G L
SRVES
D, 3

A M

A
Loor
D

H

A, N
A

CNTLN
E

H, STAR
A, E -
M

H

f. D

)
START
ANPR

8

H

H :
SAVELL

ToTOT

A
CPED
SLIDE
DOLR
A L

8
B

HH

g -
SAVES

H

H




ADDR
Fog7
Fa8g
Foga

F38h.

Foge
FISE
F991
Fagdq
F9g7
Fags
Fogs
FH2A
F998
Fasc
FoaD
F99E
FOSF
FoAg
FOAR

FSfd i

FIRS
FYAE
F9A7
FIRR
F9A3
F9AR
FIAC

F3RD ;

FSRE
Fopa

FIBI &
F3B6

FSB7
FaRg
FYBA
FoBR
FSBC
FagD
FSBF
FaC2
FoC3
FoCe
FoC?
FaCs
FIC9
FOCH
F9CD
Fapa
FaD2
FSDs
FoD7
FSDH
FIDL
FaDF
F9ER

FSES 7

B1 B2

a3
FE
0z
AP

C2 85 F

11 BE
21 D8
DI
Sa
53
46
JE

ES
EB

CA DR
co B3
Cz 7

co 62
FE &3
CA 1C

cx 82

B E LINE

o

F3

aa

LABEL

1480
1483
1418
1445
1426
1425
1438
1435
1448 €VD1
1443
1458
1485
1468
1465
147@
1478
148¢
1483
1458
1435
1568
1565
1518
1313
1528

FRNT2

1525

1538
1538
1548
1545
1558
1553
1564
15885
157a
1575 ERSUF
1584
1585
15948 .
1595 FNTHNSG

1668 STRTNSG

1683

1618 QUTHNSG
1615 -
1628

1629

163a

1633

1648 CTLC
16438

1650

1658

l&86@

1663

1678 EVAL
1&7E NXTRM

OrCD

©INX

Hay'
STAX
ANA
JINZ
JHP
LXNI
LI
PUSH
MOy
Moy
HOY
INY
MOy

JINX

PUSH
NCHG
CALL
XCHG
nay
MOy
nov
FopP
FOoP
ADI
5TRX
INX
rnoyv
CPI
JNE
LXI
DCx
LDAX
URI

- STAX

INX
1oy
CPI
JZ
ARR
STH
Moy
Hay
INS
chP
Jz
CALL
JHP
CALL
RNC
CALL
CrPI
JZ
JHP
CALL
Moy

OPERRND

8
AN
8

A

MoVt
Laor

D, DECBUF
H, FHRS18@
D

D, B

E.C

E, M

H

M

H

H

DIy

A L
& Db

CGE

H
o

4 L’ 4
D

D

A, M
TEH
cyD1
H. DECBUF -1
0

I
128
]

H
AN

Ql
ZRSUP

A

DELIM

B H

A M

H

g

CTLC
OUTCH-2
QuUTHNSG
POLCAT

INCH
START
INCH
GETVAL
A N

FARGE

)

[ X3

4




- RDDR

FES
F9E7
F9ES
FSER
FSED
FoF@
FSF1
FSF2
FSFS
F9Fg
F9F9
FSFH
FIFB
FSFC
FSFF
FAB2
FRBZ
FR@4
FAOS
FHOY
FHEH
FROE
~ FRED

FA1@

FARLL =

FA12

FALZ

FAL14
FR1S
FRle
Fair
FA19
FALC
FALD
FRzE

FR22

FAZ3 2
FA24 .

FAzS
FRZS
FRz2v
FAR2A
FRZB
FAzC
FRZD
FAsE
FA31
FAI3

FAZE O

FR33
FAZC
FAZD
FAZE
FAIF
FR42
FA43

81

a7
ce
FE
CA
o
44
4ap
2A
C3
cs
7E
F5
23
c
22
Fi
E1
FE

C\ )

'8

125}

B2

L
c1
Fa

Ra
ES

g4

&8
(83

s 2D

v

 &H

31

Gy
i

£B

jiR)
[

o nls

xmmm

(ac]

EX E LINE

F3
Fa

00
F9

FA
(314)

FA

FR

FA
g

FR

FR

FA

a4

ag

168a
1683
lesa
1693

1788

1783
171
17135
irza
1v23
173a
1733
iv4a
1743

1838
1835
184a
1845
1858
1855
1860
1865
1876
1878
188a
1883
189@
1898
1984
1989
1918
1915
192
1325
1938
1933
1946
1948
19509
1933

LABEL

TERM

i EVAL2
3 H5UEBR

EVALI
mMULT

MuLT1

HULTZ,

EVYAL4
DIYIDE

Dry

OPCD

ANAR
R
CF1
JZ
CALL
Moy
Moy
LHLD
JHP
FUSH
nay
PUSH
INK
CALL
SHLD

" PGP

FOP
CPI
INZ
DAD
RET
cPI
INZ
HOY
SUB
nay
Moy
SBe
HOY
RET
CPI
JINZ
XCHG
LXI
MyI
PUSH
DFD
NCHG
DAD
NCHG
JINC
DAD
FOP
DCR
INZ

KET

CPI
JINZ

CALL -

SHLD
ACHG

RET -

NCHG
LNI
MOy
ORAR

OPERAND
A

l') o
ouTD
TERN
8 H
G L
SAYEQ
NXTRM
B 4

LR
PSH

H
GETYAL
SAVER
PSH

H

/_‘_ e
EVRLZ
B
EVALZ
AL

C

L:R

A H

B
H: H

sk
EVAL4

H. @
A 15
PSH
H

H
MULTZ

B8
FSH

R
NULTL

e
EVRLE
pry
REHN1

PAGE 28




ADDR

FR44
FR45
FA47
FR48
FR49
FR4A
FR4B
FR4C
FA4F
FASH

FR53 3

FAS4
FAS7
FASE
FAS9
FASA

‘FASE

FASE
FASF
FR&Z
FR&S
FR&E
FR&?
FR&3S
FR&C
FASF
FAva
FAFL
FR72

N

FR?Y
FAFrS
FA#3
FA7E
FarC
FR7D
FAFE
FRS&1
FR82
FRS3
FAS8

- FAS?

FA&Z
FR&R
“FARSB
FRSE
FA91
FR324
FARSY
FASA
FASE
FRSD
FAAG
FARRZ
FAA4
FARAS

cz

B2

BY £ LINE LABEL

1e

rE
1d

1a

E2

82

S 24

A?
82

: ga

i FA

FA

7 FR

ag
FA

FR
FA
FR
Fr
FA

FR

1968
1965
1974
1975
1988
1985
199d
1993
2uaa
2685
2018
2815
2028
2825
2838
2025
2a48
2045
2054
2035
268
2EB5
2070
2678
26084
2085
2098
2a95
2180
2188
2114
2115
2128
2128
2138
2135
2148
2148
2154
2158
2168
Z163
217a
2178
2188
2188
2194
2195
22680
2205
&£218
2215
2228
2225
2234
2235

DIVl

pryvz

DIV

EVALS

EVILS

EVILE

EVIL?

GETYAL

VAR

OFCD

RZ
'l
PUSH
0AD

» NCHG

DAD

© KCHG

JNC

“INX

CALL
INS
JNC
DAD
DCX
POP
DCR
INZ
RET
LXI
CALL
XCHG
FET
sU1
JNE
CALL
ENZ
ORR
RNZ
INX
RET
DCR
3z
CALL
RNC
INS
RET
CALL
RC
INX
KET
CALL
RNC

" CPI

INX
JNZ
SHLD
CALL
CALL
LHLD
RET
CPI
JINE
CALL
HQY
Myl
RET

UPERAND

A 16
FSW

H

H-
DIV2
H
HSUER
D
DIys
B

D

P5H

A
DIY1
D, 3=
EVILS

I

EVILS
HSUBR

L

D

A
EVILY
HsuBB

D
H5URR
D
CYBIN

s
H

YAR
SAYES
INLN
EVAL
SHYES

I 34
VARL
INCH
C-AH
e.a




PAGE 38

ADDR B1 B2 B2 E LINE LABEL OPCD  OPERAND
FRA7 FE Z& 2240 VARL . CPI “¢”
FHAY CH E2 F9 2245 JZ  EVAL
FAAC 2R 2258 DCX  H
FRAD CD C4 FA 2255 YARZ2 CALL CONYP
FARG 4E z268 HOY  Co M
FHBL 23 2065 : INS H -
FABZ 46 e2ve HOY B P
FABZ 2A AC @8 2275 LHLD = SAYES
" FARE L3 z2a@ RET
FHB? CD E2 F9 2285 ARRAY CALL EVAL.
FRER 22 AC @8 2298 SHLD SAYES
FABD 2A 8C 6@ 2295 LHLD ANPR
FAC@ 63 2308 . DAD B
~ FAC1 89 2305 DAD B
FACZ F1 2318 POP  PSH
FAC3 C9 2315 RET
FAC4 7E 2326 CONVP HOY A N
FACS 23 2325 INS  H
FACE F5 2338 FUSH PSH
FAC? FE 38 2335 CPI i
FACS CA E7 FA 2346 JZ  HRRAY:
FACC 22 AC @0 2345 SHLD SRVEG:
FACF 21 20 €@ 2350 LXI  H, 20H
FADZ E& 3F 23255 ANI  3FH
FAD4 85 2268 ADD L
FADS &6F 2363 moy  L.A
_FADS 239 2378 DAD H
FAD? F1 2375 QUTB FOP  PSW
FAD® 3 2396 RET
FADY 27 1@ 2385 PWRS18 DD 16008, 1000, 160. 10, 1

FADB 83 E8

FRDD @4 &4

FRDF @8 6R

FARE1 @@ 61 : ' '
FREX FE =~ 2390 TSTN Moy - RN

FRE4 FE 3A 2383 - CFI 797+l
FREE 3IF 24968 Che

FRE7? D3 24635 ' RC

FREE FE 3@ 2416 P ce”
FREA C3 2415 ~ RET

FRER (D 26 FR 2428 CVTLN CALL INLN
FAEE CD E3 FA 2423 CVBIN CALL TISTN
FARF1 D& 2438 ‘ RC

FRFZ2 @1 @d 88 2435 CONT LI 8.8
FAFS FE 2448 CBLOOP Moy AN
FAFs D& 30 2443 suI ‘g’
FRFE 81 2458 ADD C
FAFY 4F 24353 noy  GARH
FAFA E B8 2460 nvi  A@
FAFC 88 2463 ARC B
FAFD 47 2476 Moy - B:RH
FAFE 23 2475 ~INX H
FAFF CD EX FR 2488 CALL TSIN
FBGZ IF 2983 che )
FBag bu 2490 RNC

FBa@4 ES 2493 PUSH H

S




ADOR

FRas
FBAS
Feary
FRGS
FBa9

FBOA:

FBBE
Feag
FBap
FBAE
FBE11

FB1Z C
FB15 .
FBL7 7

FB18
FB1RA
FBiD
FE28

FB2I 2
FE24

FB23
FEB27
FB2A
FB2D
FB2E

FERB
FB3X
FBIS

. FBX8

FB3B
FB3IC

FB3D &
‘FB4i

FBR43

FB44
FR47 7

FB48
FB4R
FE48
FB4D
FB3E 3
FBS2
FB3I 3

FES3 3

FBS9
FBSA
FBSE

. FBSC

FBSD
FB&a
FBé61

FBG4 &
FBSS ¢

FBSE

 FBGS @
FBEY

F5

46

ip
ap
riﬁ
s
XS

i
82

5F -

-
28

Y

r4

11

s
30

()

- 38

b
ES
" OA
B3
ag

Ff
g

FB

(<15}

FB
FB

FB
FB

FB

aa
FB

F3

Fe

FR
aa

5 FB
) FR

g

2 B3 E LINE

2568
2545
2318
2515
2328
2325

" LABEL

2338

2335
25408
2348
2354
25585
2366
2365
2378
2875
2584

2585
252d

2595°

2e84

26835

2618
2615
26248
2625
263¢@
2635
2644
2643
2658
26355

2668

2665
2678

267°8°

2684
2685
2694
2693
2ra4
araa
2718
2713

272

2728
2738
2733
2748

INLNS

NEWLIN
INLN
INLNS

INLNZ2

INLNS

INLN4-

STRNG

CRLF

NULL

0Kt

OPCD

Moy
MOy
DAD
DRD
DPARD
DRD
Hay
may
POP
JHP
CPI
JZ
INY
Moy
CPI
JNZ
CALL
LXI
pex
Hoy
CPI
Jeé
CALL
Moy
CFI
JZ
CPI

Jec

JNZ
SRA
noy
LXI
JHP
INX
CARLL
rnay
[ P I

I‘l VI
CALL
My
CALL
LbAa
INR
DCR

. RE

FPUSH
XRA
CALL

" POP

JHP
DB
pr
DB

LoA

UF‘ERHND

H. &8
L. C

Iz

& H
G L

T

CBLOOF
/@I
NEKWLIN
H

Al L

L INBUF +73%256
INLNZ

CRLF

H, LINBUF +1

H

AL
LINBUF-1%258
NEHLIN

INCH

M. f

SFH

INLNS

8DH

INLNZ

INLNg

A

M. A
H. LINBUF
LF

H
STRTHSG
He M

a4
4

H. 6DH
OUTCH
A. 6RH
auTcH
comm
A

R

FsH
A

QUTCH
FSH
NULL
8DH, &6AH

K
a
upP

PREBE 31




ADDR b1 B2 BR E LINE

FBEC
FBSD
FBF@
FB72
FB?7S
FBF7
FBrs
FB79
FB7EB
FBPC
FB?D
FBPF
Fesa
FR31
FEgZ
FBRS
FBag
FBSR
FBSD
FBIO
FBSZ
FB93
FE9E
FESR
FBS8
FBYE
FESF
FBAZ
FBA4
FBA7
FBAS
FBAC
FBAE
FEB1
FBE3
FEB5
FEBS
FBRY
FBEB
FBRE
FBCA
FBC1
FBC4
FBCS
FBCg
FBCY
FECE
FBCC
FBCF
FBDY
FED2

FEDS &

FBD?
FBDH
FBDC
FBDF

GF
DA 73
ES 04
CA 7D
DR 18
F-
s
0B 12
aF
o
DE @@
OF
3F
5]
(D &3

bR 98.

3R SC
Es 62
CH 82
DE ge
éF

DR 382
0B &v
cs (8
3R 7T
bF

DA RAC
Ee a4
UA EB1
DB 11
C3 B2
DR 1X
3 B3
pe a1
ES ¢F

F5

SR SC
E6 @4
CA CC
DB ge

FB
FB

FB
FB
aa

B8 -

FB

FB
e

FB
B
FB

FB

aa

FB
Fe

eg

FA
alc)

FB
B

2775
2rsa
2785
2790
2795

28va

2883
2818
2813
2828
2825
2834
2835
2848
2845
2830
2855
28648
RN
2878
2875
2864
28848
28948
28185
2966
2965
291a
2913
2928
2925
2938
2938
2948
2948
2958

2853

2964
2963
297d
2978
2984
&983
2929

2995

Joag
J869
Jolg

3015

820
I825
3038
J023
Jaqa
X{ELN)
Jasa

LABEL

INPLE
INF12.

INPG

INCH

INAR

IN1G
IN12
INg
ouTCH

ourc

QUTE
ouTA

outig

: PAGE 32
UPCD  OPERAND

RRC
JC INP12
ANI 4
JzZ  INPO
IN  16H
RRC
RET
IN  12H
RRC
RET
IN @
"RRC
ChE
RET
CALL FOLCAT
JCINA
LDA  PERD
ANI 2
JZ  INCH
IN &
RRC
“JC INCH
IN 7
JHNP  OUTE
LoA  UP
RRC «
o INLZ
ANI 4
JZ O INe
IN  11H
JMP  OUTCH=2
IN  13H
JHP  QUTCH-2
IN 1
ANI  FFH
PUSH FSH
LDA  PERD
ANI 4
JZ° QuTA
IN €
INN A
JZ  ourA
RLC
JC  oute
POP  PSH
ouT e
PUSH PSH
LDA  PERD
RRC
JNC  ouTB
CLDA  UP
RRC
JC o outi2
ANI 4 .
JZ  oute

IN  16H

A Y !




RDDR

- FPE1
FEEX.

FBES
FEE7?
FBES
FBER
FBEC
FBEE
FEF1
FEFZ
FBF4
FEFS
- FBF?
FEFS
FEFE
FBFC
-FBFE
FEFF

81 B2 BY E LINE LABEL
Es 02 3835

CA DF FE  Joeg@

Fi 36063

D3 11 lara

3 3ara

0B 12, 3088 OUT1Z
£6 82 883

CA ER FB  I82@

Fi 3093

DI 12 Jie8

c9 3183

DE v@ Jiie oura
ar 3115

DA FS FBE 3128

F1 I123

b g1 J138

(B 3135

314@ LASTH

0PCD
ANI

Jz
POP
our

RET
ANI
Jz
POP
outr

RET -
EQU

PRGE I3
QFERAND
2
ouria
PSH
11H
12H
2
ouTiz2
PSH«
13H
<]
ouré
FSH
1

$-1







