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HELP DOCUMENTATICN IS AL SO AVAILABLE ON:

WRITING MACROS (HELP MACRO) CREATING PICTURES(HELP PIX)

DEVICE USAGE {(HELP DEV) ARITHMETIC PROGRAMMING {(HELP FCRTRAN)
DEOOOIOBDODBODTYPE WHELP HELP®" TO GET MORE TINFORMATIONCLLLLKLLLCLLKLL
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DEV
DEVICE CONVENTIONS IN GRASS2

UDEVT IN GRASS GENERALLY MEANS ANYTHING KNOWN TO THE SYSTEM
THAT CAN HOLD A VALUE FROM =32768 TO +32767 (THE LIMITS OF A
16=8BIT NUMBER). BY CONTRAST, FLOATING PDINT NUMBERS IN GRASS
HAVE MUCH HIGHER RANGES AND TAKE UP MORE BITS AND ARE RELATIVELY
TIME-CONSUMING TQ CONVERT TO INTEGER. 16-BIT NUMBERS ARE WHAT
THE VECTOR GENERAL{(VG) FEEDS ON, AND FEEDING THE VG 1S WHAT GRASS IS
ALLL. ABOUT AT MACHINE LEVEL. .

SOy THERE 'S A BASIC DICHOTOMY IN GRASS ARITHMETIC BETWEEN
FIXED AND FLUOATING POINT NUMBERS. ALL DEV'*S ARE FIXED POINT, AND
CAN BE TIED DIRECTLY YO THE 16~-BIT REGISTERS IN THE VG. DEV'S
CURRENTLY INCLUDE DIALS, FIXED VARIABLES, FIXED ARRAYS AND, IN
.SOME CASES, FIXED POINT EXPRESSIONS. THUS, IN

A=B+DO/10 : -

EVERYTHING BUT THE 10 AND THE =,4%4,/ ARE DEV'S BUT 1IN

: FA=K+SIN(FB)*FC
ONLY THE K IS A DEV (SEE HELP HELP FOR DEFINITIONS HERE).
, e NOW, GRASS USES ARITHMETIC VARIABLES THAT ALREADY HAVE
NAMES . THIS ELIMINATES THE DECLARE STATEMENTS THATY ARE SO
CUMBERSOME 1IN MANY PROGRAMMING LANGUAGES AND ALSC VASTLY SIMPLI~-
FIES WHAT GRASS HAS TO OO TO FIGURE OUT WHAT YOU?'VE TYPED. SOME-
DAY, WE MAY DO SOMETHING ABOUY LETTING PEOPLE HAVE ARBITRARY
VARIABLE NAMES, BUT FOR THE TIME BEING, THE LEGAL DEV'S ARE:
ARITHMETIC:

A=-Z

VA-VZ
' WA-WZ
\LOCAL ARTITHMET IC

LA-L Z
ARPRAY

AA("‘)—AM(O..)

"SPECIAL ARITHMETICS
DA-OH NORMAL EXCEPT ALSO PUT QUT VOLTAGES TO THE IMAGE
PROCESSOR. 0=0 VOLTS, 127=+1 VOLT, -128=-1 VCLT
{EXPLAINED MORE LATER).

SA~SH CONVERSION TO SINE FUNCTION (EXFLAINED LATER)

CA-CH CONVERSION TO COSINE FUNCTION (EXPLAINED LATER)

MA~MZ AND NA=-NZ LINEAR TIME~-BASED VARIABLES

{SEE BELOW FOR DETAILED EXPLANATION)

QA=-QZ AND RA-RZ SINUSOQIDAL TIME-BASED VARIABLES
INTERACTIVE CONTROL ODIALS, ETC?

DO-D9 TEN CONTROL DIALS

50~S9 TEN SLIDE POTENTIOMETERS

PO-P3 ~ FOUR MORE CONTROL DIALS

JXsJY s JZ JOYSTICK #1
KXsKYosKZ JOYSTICK #2
TXeTYSTZ TABLET {TZ=1 FOR PRESSs 0 FOR NEAR € -1 FOR FAR)

DEV'S CAN BE USED IN ARTIHMETIC EXPRESSIONS (EXCEPT THAY YOU
CANNOT WRITE TO DIALS/POTS/ETC.) AND THEY ALSC CAN BE ATTACHELD 7O
ROTAYIONS, TRANSLATIONS, SCALING AND SO ON. THIS LATTER CONVENI-
ENCE  ACTUALLY REQUIRFS SOME COMPLICATEDC SYSTEMS PROGRAMMING,
WHICH YOU SHOQULDN'T WORRY ABOUT. ANYWAY, WHEN BEING USED IN RO-
TATE, MOVE, SCALE, CUTCFF, SETINT, SETCQ, AND SETORG, THE FOLLOW-
ING RULES APPLY TO DEV?YS:

\RULE 1 IF THE DEV IS SPECIFIED ALDNE, THE SYSTEM LOOKS UP 1TS
VALUE AND USES IT EVERY 1/760 SECOND, THIS IS WHAT GIVES THE
INSTANT-SEEMING RFSPONSE TO CHANGING DIALS, VARIABLES, ETC.

EXAMPLE S SCALE PIXsDO

RULE 2: IF THE DEV IS PART OF AN EXPRESSION, 17 IS EVALUATED
ONE~TIME ONLY AND USED AS A CONSTANT:
EXAMPLE SCALE PIX,sD9/100+A
PIX 1S SCALED ON THE VALUE OF DQ/100+A AT THE INSTANT THE
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WHERE SINGLE VARIABLES ARE ODFSIRFD, FAKE GRASS DUY BY DOING
SOMETHING LIKE (A) OR A+0 TO MAKE IT LOCOK LIKE AN EXPRES=—
SI10ON. NOTE THAT CONSTANTS ALONE ARE OK TCO. FOR INSTANCE,
SCALE PIX+10000 IS THE SAME NOW AS

A=10000

SCALE PIX,A

FIX PIX (SEE HELP FIX)
EXCEPT THAT IT 1S FASTER, NEATER AND CLEANER.

RULE 3¢ IF AN = SIGN PRECEEDS A FIXED-POINT EXPESSION, THE EX-
PRESSICN IS AUTOMAT ICALLY COMPILED AND THEN RE-EVALUATED
EVERY 1/60 SECOND. THIS TAKES A SMALL AMCUNT OF MEMORY SO
IT SHOULDN'T BE USED FDR SILLY THINGS LIKE SCALE SAM,=DO
WHICH IS COVERED BY RULE 1 ABOVE.,

EXAMPLES?® SCALE BEAN,.=DO0O/20
SCALE BEEP,=A4+C*(D-E)
MOVE BLOOP,=CA+SA=CB+SB,=CC+SC

RULE 4: IF A DEV OBEYING RULE 1 IS THE ONLY ONE SPECIFIED 1IN A
COMMAND EXPECTING MULTI-DEV'S, THE DEV'S LOGICALLY FOLLOWING
THE ONE SPECIFIED ARE USED AUTCOMATICALLY. FOR EXAMPLE? MQOVE
SAM,D0 USES DO FOR X TRANSLATION, D1 FCR Y TRANSLATION AND
D2 FOR Z TRANSLATION. ROTATE SAM,Y,D0,D1,VLL USES VL FOR X
ROTATICN CRIGINs, VM FOR Y ROTATION ORIGIN AND VN FOR Z RCTA=-

S TION ORIGIN. SIMIULARLY, THE CUTOFF . COMMAND EXPECTS S1X
DEV®S SO CUT SAM,D3 USES D3 FOR X HIGH BOUNDARY, D4 FOR X
LOW BOUNDARY, D5 FOR Y HIGH, D6 FOR Y LOW, D7 FOR Z HIGH AND
D8 FOR Z {.0OW. SEE THE HELPS FOR EACH COMMAND TO SEE HOW
MANY DEV'S ARE EXPECTED.

NCOwW, AND THIS IS IMPCRTANT , DEFAULT VALUES ARE  ASSUMED
WHERE ARGUMENTS ARE MISSING IF RULE 4 IS NCT APPLICABLE:

RULE S5t IF DEV'S NOT OBEYING RULE 1 ARE USED, DEV?!S MISSING AT
THE END ARE ASSUMED TO TAKE DEFAULT VALUES (0 FOR MOVE,
SETORG, SETINT, SETCQ, +327867 FOR SCALE [(ALL SWITCHES) AND
CUTOFF Xe¥Ys Z HIGH VALUES s AND =32768 FOR CUTOFF X,Y,Z LOW
EXAMPLES? MOVE SAM, 1000 1S THE SAME AS

MOVE SAM,1000450,0

AND
MOVE SAM,D0,1000 IS THE SAME AS
MOVE SAM,D0,+1000,0
. AND
MOVE SAM,D0,D1 SETS Z YO ZERO
AND

MOVE SAM,=DO/10 LEAVES Y AND Z SET T{O ZERCQC

RULE 632 IF THE ARGUMENTS ARE NULL (I.E, ",,") THE DEV SET-
TING IS LEFT ALONE, FOR EXAMPLE? ;
MOVE SAM, 1000 MOVES SAM 70O 1000,0,0
FOLLOWED BY
MOVE SAM, ,~1000 MOVES SAM TO 1000,-1000,90
THIS IS PARTICULARLY USEFUL IN THE CUTOFF COMMANDC BECAUSE THE ODE-~
FAULT VALUES ARE SETUP AS:
CUT SAM32767 +9~32768432767+:~32768,32767,-32768
WHICH IS NOT S0 MUCH FUN TO TYPE IF YDU ONLY WANT TC CHANGE THE
Z-HIGH COMPONENT.

NOTE: WHEN RULE 2 IS FOLLOWED IN SPECIFYING A DEV {INCLUDING
CONSTANTS ), THE PICTURE DOES NOT NEED TO BE FIX'ED

SPECIAL DEV’S

1« THE DIALS, POTS, FTCe. CANNOT BE WRITTEN INTO, THAT IS, THEY
CANNCT BE ON THE LEFT SIDE OF AN FQUAL 'S SIGN OR USED IN GET-
POINTS

2e DA-CH ARE DIGITAL-TO-ANALOG CQUTPUT VARIABLES THAT MAY BE WRIT=-
TEN INTO AND READ FROM AS NORMAL EXCEPT THAT THEY ALSO PRODUCE
VOLTAGES IN A B0X BY THE IMAGE PROCESSOR. THE RANGE IS +1 VOLT
=1274 -1 VOLT =-128, AN 8-BIT RANGE.

3. SA-SH AND CA-CH ARE SPECIAL BECAUSE THEY CAUSE A SINE/COSINE
CONVERSION WHEN ASSIGNED (T eEe APPEAR ON THE LEFT SIDE DOF THE
JEQUALS SIGN)e. FOR EXAMPLE!:

SA=0 (SEE HELP FORTRAN)

PROM SA GIVES © (SEE HELP PROMPT)
SA=256

PRDOM SA GIVES 32767

180 DEGREES = Pl RADIANS = 5§12 FOR SA-SH AND CA-CH, SC EACH
CHANGE OF 1 EQUALS A CHANGE OF APPROXIMATELY 1/3 DEGREE. THESE
VARIABLES ARE USEFUL FOR EASILY CREATING SINUSIODAL MCTICONS,.
NOTE - THAT THE CONVERSIONS WILL NOT TAKE PLACE IN GETP
SAM,10,SA,SR+SC,SD, THE CONVERSTONS ONLY TAKE FPLACE "NOVER'™ EQUAL
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S5« TIME BASED VARIABLES

THE TIME~-BASED VARIABLES COME IN PAIRS {(MA-MZ/NA-NZ AND QA-
QZ/RA-RZ), THE FIRST SET OF WHICH IS LINEAR AND THE SECOND SET 1S
SINUSCOIDAL. THE FIRST OF THE PAIR IS USED TO SPECIFY HCw LONG IT
SHOULD TAKE TO GET TO THE GCAL SET BY THE SECOND OF THE PAIR.
THE TIME IS SPECIFIED IN 1/60THS OF SECONDS SO MA=240 MEANS 4
SECONDS, MK=€00 MEANS 10 SECONDS, AND SC ON. THE SYSTEM AU~
TOMATICALLY DECREMENTS THE M AND Q VARTIABLFS EVERY 1760 SECOND
UNTTIL THEY ARF ZERD. YOU CAN TEST THE M AND Q@ VARIABLES LIKE
NORMAL VARTABLES SO YOU CAN SEE WHEN THEY ARE ZERDO, OR WHEN FIVE
SECONDS ARE UPR, AND SO ON., FURTHERMORE ., THE LINEAR TIME VARI~-
ABLES (MA-MZ) MAY BE CHANGED ANYTIME IN THE COURSE OF EVENTS AND
THE SYSTEM WILL ADJUST., THE SINUSOIDAL ONES {(QA-QZ MAY BE
CHANGFD TOO, BUT THE EFFECT IS NOT TERRIBLY SMOOTH UNLESS THEY
HAVE ALREADY HIT ZEROD.

BASICALLY, THE IDEA IS TO SET THE TIME .« VARIABLE AND SET THE
CCORRESPONDING GUOAL VARIABLE (QA CORRESPONDS TO RA MJ TC NJ»
ETC.) ON THE SAME LINF, IT IS IMPORTANT TO SET THE TIME VARI-
ABLE FIRST, BECAUSE THE SYSTEM WILL IMMEDIATELY UPLATE THE
CORRESPONDING GOAL VARIABLE TO ITS FULL VALUE IF THE TIME VARI-
ABLE IS ZERO {WHICH IT PROBABLY WOULD BE IF YCU SET THE GOAL
VARTIABLE FIRST)., IF YOU DON'T TOUCH THE M!S AND Q'S, YOU CAN USE
THE R'S AND N'S AS NORMAL VARIABLES. BY THE WAY.
- SOME EXAMPLES: : '
MOVE SAM.NA
MA=0;NA==10003MA=18035;NA=10000
THIS WILL TAKE THREE SECONDS 7O GO FROM -1000 TO 10000

SCALE SAM,,RC

QC=1203RC=~18000

IF QC GT 0.,SKIP O

QC=36035RC=20000
THE ABOVE SEQUENCE FIRST SCALES SAM FROM HALF SCALE (BECAUSE
RC IS ZERC INITIALLY UNLESS OTHERWISE SET) TO MUCH SMALLER
IN TWD SECONDS, AND THEN UP T0O ABOUT 2/3 SCALE IN SIX
SECCNDS, IN A SINUSOIDAL FASHION. NOTE THE WAIT FOR THE QC
VARTABLE TD HIT ZERPO BEFDORE PROCEEDING. YOU MAY VERY EASILY
DOLOOP SEVERAL OF THESE SEQUENCES WITH THE GENERAL TIMING
BEING UNAFFECTED BY THE AMOUNT OF DOLOUOP'ING, SOMETHING WE
NEVER COULD DO BEFORE. NOTE THAT THE SYSTEM IMMECIATELY
STARTS TO DECREMENT THE TIME VARIABLES SO YOU SHOULD SET THE
GOAL VALUES ON THE SAME LINE WHENEVER POSSIBLFE.

THATYS ALL FOR THE TIME BEINGewessosssos
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MACRQOS

WRITING MACRCS IN GRASS

le WHAT IS A MACRO ANYWAY??

A MACRC IN GPASS IS SIMPLY A SEY OF COMMANDS, BEFORE GRASS
HAD MACFRDS, YOU HAD TO TYPE IN ALL CCMMANDS CONE BY ONE. THIS WAS
OBVIOUSLY QUITFE TEDIOUS WHEN LONG SEQUENCES HAD TO BE REPFATED SO
WE SCCN ALLOWED PEQPLE TO SAVE SETS OF COMMANDS ON THE DISK WITH
NAMES SO THEY COQULD BE RECALLED AT ANY TIME, MACROS, AT FIRST,
WERE VERY MUCH LIKE PLAYER PIANO ROLLS, BEING ABLE TO STORE ONLY
LONG SEQUENTIALLY EXECUTED LISTS OF COMMANDS WHICH WERE PLAYED
FROM ONE END TC THE OTHER, WITH NO BRANCHING OR REPEATING. THIS
USE CF MACRCS TS STILL VERY COMMOCN AND VALID, SO HERE'S HCW TO DO
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1o INTERACTIVELY, BY TYPING A NAME, A COLCN, AN OPEN BRACK=-
ET, THE CUMMANDS WANTED, AND THEN A CLOSE BRACKETY LIKE THIS:

SAMIKGETDSK GLOBE

ROTATE GLOBE,.Y,DO

SCALE GLOBE.DI1

MOVE GLOBE.D2>
THIS ACTION CAUSES A SMALL AMOUNT OF MEMORY (CALLED ®CORE"®
BECAUSE COF THE TRON CORES USED IN THE MEMORY) TO BE ALLOCAT-
ED WITH THE NAME SAM, “DO SAM" WILL CAUSE GRASS TD EXECUTE
THE COMMANDS IN SAM ONE-BY—=ONE UNTIL IT HITS THE END BRACK-
FTe THEN GRASS RETURNS CONTROL TO WHATEVER ISSUED THKE CO,
WHETHFR IT WAS YOU ON THE TELETYPE OR ANOTHER MACRC. NOR-
MALLY, WHEN YDU ARE TYPING ON THE TELETYPE, YOU ARE IN WHAT
wWE CALL "STAR-LEVEL"™ (BECAUSE THE SYSTEM PRINTS w&ns TC IN-
DICATE A WILLINGNESS T0O ACCEPT COMMANDS).,

NORPMALLY, MACROS ARE STORED ON THE DISK FOR FUTURE USE
BY THE FOLLOWING COMMAND:

PUTDSK SAM
SAM IS STORED ON THE DISK AS SAM/,MAC THE +MAC IS AN EXTEN=-
SION AND IT TELLS YOU AND GRASS WHAT TYPE OF THING IS STORED
ON THE DISK. A »DEC REFERS 70 A GRASS PICTURE FILE (FROM
- DECIMAL) AND THE REST 0OF THE GRASS EXTENSIONS ARE GIVEN IN
HELP HELP (JUST TYPE HELP HELP),
: NCOW, TO RETRIEVE SAM AT A LATER DATE, SIMPLY TYPE DO
S SAM, IF SAM IS ALREADY IN MEMORY, IT WILL START TDO EXECUTE,
OTHERWISE, IT WILL BE FETCHED FROM THE DISK UNDER THE NAME
SAMJMAC, DIRDSK WwWItLL TELL YOU WHAT IS CON YOUR DISK AREA.
YCU MAY ALSOC TYPE SAM.MAC OR PRINT SAM.MAC OR GETDSK SAM.MAC
IF YOU WISH, SEE THE RESPECTIVE HELPS (HELP TYPE, ETC.) FDR
MORE INFORMATION,.
YCU CAN DELETE A MACRDO BY TYPING DELETE SAM (PRESUMING, oF
COURSE » AS WE HAVE HERE, THAT SAM IS THE NAME QF YCUR MAC-
E0). YOQU CAN GET IT ERASED FROM THE DISK BY TYPING DELETE/D
SAMJMAC.

OFTEN, HOWEVER, ONE WANTS TO CHANGE A MACRO RATHER THAN
TYPE IT ALL IN AGAIN. THE NEXT WAY OF ENTERING MACRQOS ALSO
ALLOWS CHANGING.

2« USING THE EDITCRS, THERE ARE TWO EDITORS IN GRASS--CALL
EDIT AND EDIT MNAME--WHERE MNAME IS THE NAME OF ANY MACRO.
CALL EDIYT IS WORDY, ASKS YOU QUESTIONS AND HAS LOTS OF FEED-
BACK. IT IS THE BEST EDITOR TO START WITH. YOU GET IT 8BY
TYPING

RESTART CALL EDIT
IT WILL ASK YOU FOR_THE NAME AND EXTENSION,. IT ALSC ASKS
FOR SOME INFORMATION ON WHAT THE MACRC IS TO BE USED FQOR, AN
AID TO YOUR OWN DOCUMENTATION., THIS INFORMATION IS STORED
ON  THE DISK UNDER MACROS.DOC WHICH YCU CAN TYPE QR PRINT
ANYTIME.,. )
THE IDEA BEHIND EDITING MACROS IS VERY SIMPLE. MACRGS ARE
COMPOSED OF CHARACTER STRINGS AND THEY LOOK TO THE CCMPUTER
LIKE A BUNCH OF CHILDREN'S BLOCKS WITH LETTERS ON THEM, A
COMMAND IN GRASS IS A SEQUENCE OF (LETTERS (CHARACTERS) IN A
ROW. KOTATE GLOBE,Y,DO IS ACTUALLY STORED AS 19 BLOCKS IN
MEMORY (ACTUALLY CALLED *BYTES ') . IF YOU COUNTED THE
LETTERS AND SPACES, YOU GOT 17. THE TWO EXTRA ARE THE CAR-
PIAGE RETURN <CR> AND LINEFEED <LF> WHICH TELL GRASS THAT
THE COMMAND LINE IS DONE. (BY CONTRAST, COMPUTER CARCS ARE
AL WAYS B0 CHARACTERS, EVEN THOUGH MOSY OFTEN MOST OF THE
SPACE IS BLANK, A WASTE OF SPACE AND TREES.) GRASS CCOM=-
MANDS, THEN, ARE TERMINATED BY A CRLF SEQUENCE, WHICH, CCN=-
VENTENTLY, ALSO TELLS THE TELETYPE AND LINE PRINTER WHAT
MECHANTICAL ACTICN TO PERFORM ' WHEN THE END OF THE LINE IS
HAPPENING

SAY YOU HAVE A TEN-LINE MACRO CALLED SAM, THE BASIC
THINGS YOU WANT TO OO0 IS ADD LINES {(CALLED INSERTING) AND
TAKE LINES OUYT (DELETING). WITH CARD DECKS, THIS IS A PHY-
SICAL PROCESS, BUT IN GRASS, IT IS DONE ELECTRONICALLY AND
ELECTROMAGNETICALLY. YOU HAVE TC GIVE THE EDITOR INSTRUC-
TICNS THAT LOGICALLY CORRESPOND TO ADDING AND PULL ING CARDS
FRCM A DECK., GRASS'S EDITORS USE LINE NUMBERS SO YCU CAN
EASILY TELL THE COMPUTER WHICH UL INES TO DELETE OR AFTER
WHICH LINE TO INSERT NEW LINES, NORMAL LY, YOU ALSO WANT TO
BE ABLE TO SEE THE CHANGES AS Y(QOU MAKE THEM SO THERE'S A
TYPE COMMAND AND A PRINT CCMMAND, THE LATTER OF WHICH USES
THE LINE PRINTER TO GET YOU HARDCDPY TO TAKE HOME AND SAVE.

MOST PROGRAMMERS ARE TOO LAZY TO TYPE IN A WHOLE NEW
LINE WHEN SOMETHING SIMPLE HAS TO BE CHANGEDs, SC WE ALLOW
CHANGES 7O BF MADE WITHIN A LINE WITH THE CHANGE COMMAND IN
THE EDITCR. ONCE YOU CALL EDIT, AND ENTER THE MACRO NAMES,
YOU CAN TYPE HELP TO GET SOME DOCUMENTATION ON THE CCMMANDS
AVAILABLE, YOU MIGHT AS WELL HAVE SOMEONE FRIENDLY HELP YOU
EDIT THE FIRST TIME OR TWwO.

WHEN YOU ARE FINISHED EDITING, USE THE EXIT CONMAND TO
GET THE MACRQ CHANGED ON THE DISK. THE OTHER EDITCR, EDIT
MNAME, 1S A QUICKY, IN=-CORE FEDITCR, HELP EDIT DESCRIBES



Lo a 1T A e

3e MACKOS MAY ALSO BE CONSTRUCTED WITH STRING MANTPULATION
CCMMANDS. THIS IS PRETTY ESOTERIC STUFF WHICH WE MAINLY USE
TC WRITE PROGRAMMING SUPER~LANGUAGES IN GRASS OR GET ARCUND
THINGS THE SYNTAX OF GRASS CANNOT OTHERWISE HANDLE. SEE
HELP STRINGS WHEN YQU'RE READY FOR THIS.

ke kkxEkkxEkENOTE THAT MACROS, WHEN STORED ON THE DISK, CR ENTERED
WITH THE EDITCRS, DO NOT HAVE THE U“NAMEIC" AT THE BEGINNING CR
THE »>* AT THFE END. ONLY THE TEXT IS USED, ACTUALLY, AND THE
BRACKETS AFE TO TELL GRASS THAT IT*'S A MACRO ONLY DURING THE
CREATION MCDRE DESCRIBED IN 1. ABOVE.

Be. MACROS AS COMPUTER PROGRAMS

WE NORMALLY PROGRAM COMPUTERS USING LODPS. LoCPSs ARE SETS
OF INSTRUCTIONS REPETITIVELY EXECUTED UNTIL SCME CCNOITION IS SA-
TISFIED., GRASS DOES A LOT OF INTERNAL HOQUSEKEEPING TO HELP THE
USER GET ARDUND WRITING TRIVIAL LODPS THAT GRAPHICS PRUOGRAMMING
IN FORTRAN, SAY, REQUIRES. THE DOLOCP METHOD OF RUNNI NG MACRQS
AND THE TIME-BASED VARIABLES AS WELL AS SIMPLE COMMANDS L IKE RO-
TATEs, SCALE AND MOVE ALL HELP SET UP THINGS THAT NCRMALLY REQUIRE
COMPLICATED LONOPS IN COMMON GRAPHICS LANGUAGES. NEVERTHELESS,
LOOPS ARE VERY USEFUL.

THE COMMAND THAT EXPLICITLY CAUSES LOCOPING 1S THE SKIF CCM-
MAND., IT 1S EXACTLY LIKE THE GUTO JAIL IN MONOPOLY COR THE CHUTES
AND LADDERS IN CHUTES & LADDERS. LOOPS SHOULD NORMALLY HAVE AN
ENDING CONDITION, DTHERWISE, AN INFINITE LOOP RESULTS AND YQU
MUST EXIT WITH A CONTRCL~C (HOLD THE CTRL KEY DCGWN AND HIT THE C
AT THE SAME TIME, LIKE A SHIFT C=-CONTROL-C 1S5S ABBREVIATED {C).
JC ALWAYS GETS YOU BACK TO STAR-LEVEL. WHEN A MACRO 18 EXECUT~-
ING, GRASS WILL NOT ACCEPT COMMANDS FRCM THE TELETYPE, WITH EX-
CEPTIONS WHICH YCU WILL DISCOVER ON YOUR OWN.

AN EXAMPLE DOF A LOOCP:

MOVE GLOBEsA+B,C

A==10000

B=-~5000

C==2000

XLCOP A=A+S50

B=B+25

C=C+10

IF A LT 15000,8KIP %XLOOP
THIS tLOCP WILL MOVE THE GLOBE FROM THE LOWER MIDDLE LEFT CF THE
SCREEN TO THE UPPER MIDDLE RIGHT IN A FEW SECONDS. WHEN THE
VALUE CF A IS 15000, THE MACRD STOPS SKIPPING BACKWARDS « YOou
SHOULD BE ABLF TO FIGURE DUT THE END VALUES OF 8 AND C BY NDW,
THE IF STATEMENT WORKS AS FOLLOWS:

IN THF CASE THAT THE CONDITION 1S TRUE, THE STUFF FCL~-
LOWING THE COMMA IS EXECUTED. WHEN THE CONDITION IS FALSE, IF
DEV CONDITICN EXPR,STUFF
THE STUFF FOLLOWING THE COMMA IS IGNORED AND THE NEXT LINE DOWN
1S PROCESSED. SEE HELP IF FCR MQORE OETAILS.

NOTE THAT ANY COMMANDS MAY B8E REPETITIVELY USED 1IN LCOPS
EXCEPT THINGS LIKE RESTART, EXIT AND GOTO WHICH CAUSE THE CONTROL
TO BE TRANSFERRED COUT CF THE MACROQ. ROTATE, MOVE ANC SCALE UsSU=-
ALLY AREN!T USED INSIDE LDCPS, JUST THE VARIABLES NEED BE CHANGED
INSIDE THE LOOP.

MACRQOS CAN USE OTHER MACRDOS SIMPLY BY SAYING DD MNAME WITHIN
A MACRD.,. THE MNAME IS EXECUTED AND AFTER IT IS FINISHED, CONTROL
RETURNS TO THE STATEMENT AFTER THE ONE THAT HAD THE DO MNAME IN
IT. 1F THIS IS NOT CLEARP AT THIS POINT, ASK SOMEQONE TC EXPLAIN
THE CONCEPT QOF SUBRQOUTINES .

Ce GETTING MACROS TO TALK TO YOU AND LISTEN TO YOU

Ae TALKING OR MORE PROPERLY, PROMPT! ING:

THE PROMPYT COMMAND TELLS GRASS THAT YOU WANT THE VALUE OR
CONTENTS OF SCMETHING TYPED ON THE TELETYPE, PROMPYT DO WILL TELL
THE CURRENT VALUE OF DO PROMPT 700/19 WILL GIVE THE VALUE
36.84211, SC YOU CAN USE PROMPT AS A RATHER FANCY PQOCKET ALCULA-
TOR . SIMILARLY, PROMPT SQR(FA%0) WILL GIVE A RESULT DEPENCING ON
FAa PROMPT ALSC CAN TYPE MESSAGES (HENCE ITS NAME) TO THE USER,
LIKE

PROMPT "WHAT IS YOUR NAME™
ORrR PROMPT "THE VALUE OF A 1S %,A
oR PROMPT ®THIS MACRO HAS EXECUTED %, X."TIMES®"
ANY MIX DF VARTABLES AND STUFF IN QUOTES (CALLED STRING LITERALS
OR JUST LITERALS) MAY BE PROMPTI'ED., PROMPT IS MOST OFTEN USED IN
CONJUNCTION WITH THE LISTEN-TO-YOU COMMAND, THE INPUT COMMAND.

Be INPUT FROM THE TELETYPE
‘ INPUT 1S ONE WAY OF PUTTING VALUES IN VARIABLES. THE OTHER
WAY IS DIRECT ASSIGNMENT L IKE: :
A=10
K=K+500
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wOouULD BF CLUMQY. THE INPUT COMMAND ALWAYS PRINTS OUT ‘A QUESTION
MARK AND WAITS FQOR SCMETHING TO BE TYPED AND CONTINUES TO WAIT
UNTIL IT SEES A CRLF(CARRIAGE RETURN). SO

BEFPISINPUT A

PROMPT A%A%x3,14159

SK1IP =-2>
WILL TYPE QUT THE AREA OF A CIRCLE WHOSE RADIUS YOU HAVE TO TYPE
IN UNTIL YOU HIT A |C TO STOP 1T. THIS IS SIMPLER THAN TYPING
PROMPT A%A%3,14159 EACH TIME. LESS TRIVIAL LOOPS SHCULD OBVICUS-
LY BE POSSIBLE.

NORMALLY, THE MACRDO SHCULD ASK FOR WHAT IT NEEDS IN THE IN=-

PUT. FOR EXAMPLE?

BEEP:I< PROMPT ®WHAT IS THE RADIUS"|

INPUT A

PROMPT UTHE AREA IS ", A%A%3.,14159

SKIP -4>
THE w|%" MAKES THE "?2" FROM THE INPUT COMMAND APPEAR ON THE SAME
LINE AS THE PROMPT, YOU SHOULD NOW TRY SCOME OF THESE SIMPLE EX-
AMPLES, BECAUSE IT'S GUING TO GET REALLY COMPLICATED HERE CN IN.

Ce PROMPTVING AND INPUTTING STRING VARIABLES.

: OFTEN A MACRO IS WRITTEN TO BE GENERAL PURPOQE AND WCRK ON
ANY PICTURE NAME, FOR INSTANCE, THE EARLIER MACRD FOR PLAYING
WITH THE GLOBE COULD BE REWRITTEN TO TAKE ANY PICTURE AS FOLLOWS:

NEWS AM: <PROM #WHICH PIX%]

INPUT $A

GETDSK $A

ROTATE $A,Y,DO

SCALE $A,D1

MOVE $A,D2

PROMPT $A," IS MOVING ON D2,D3,D43; SCALING ON DI

PROMPT "AND ROTATING AROUND THE Y-AXIS ON DO'">
THIS IS AN EXAMPLE DOF A MACRO THAT SAVES EFFORT, THERE ARE
SEVERAL GOOD REASUNS FOR CREATING MACROS LIKE THIS: FIRST, YDOU
CAN DO THINGS FASTER IF THEY CAN BE REPEATED AT COMPUTER RATHER
THAN HUMAN TYPING SPEEDS. SECCOND, OTHER PEQPLFE CAN WRITE MACROS
FOR YOUR USE AND VICE VERSA. THIRD, YOU CAN CALL THIS MACRO FROM
OTHER MACROS YOU WRITE AND BUILD UP A LIBRARY OF USEFUL SE-
QUENCES. EVENTUALLY, YOU WILL FIND THAT YOU NEVER DO ANYTHING
TWICE AND THAT'S GOOD.

BY THE WAY, IT!S BETTER TO CALL YOUR MACROS SOMETHING OTHER

THAN SAM  AND NEWSAM., MACRO NAMES SHOULD BE SUGGESTIVE OF WHAT
THEY DC, NOTE THAT MACRO NAMES CAN ONLY BE SIX CHARACTERS LONG.

De SOME POINTS?

1« MACRDS AFRE ENDED BY FALLING OFF THE END. NO  EXPLICIT END
STATEMENT 1S REQUIRED AS IN MOST PROGRAMMING LANGUAGES. SKIPP ING
OFF THE END OF THE MACRO CAUSES 1T TO RETURN TO THE MACRC IT WAS
CALLED FRQOM, THE RETURN COMMAND ACTUALLY FAKES A SKIP 9999,
SKIPPING BACKWARDS MDRE LINES THAN THERE ARE IS A CONVENIENT WAY
TO GET BACK TO THE BEGINNING OF A MACRO.

2. COMMANDS AND ALL NAMES IN GRASS (EXCEPT ZLABELS) CAN BE ABBERE-
VIATED TO AS FEW LETTERS AS UNIQUELY IDENTIFY THEM. YOU WILL
SOON LEARN THAT R IS GCND ENDUGH FOR RDTATE, AND SO ON, ALL BY
EXPERIMENTATION. YOU CAN CRFEATE THE NAMES SAM AND SAM1, BUT NOT
IN -THE ORDER SAM1l, SAM, BECAUSE THE SYSTEM ASSUMES SAM IS AN AB-
BREVIATION FOR SAM1 ONCE SAM1 HAS BEEN CREATED. YOU CANNCT HAVE
TWR THINGS NAMED THE SAME THING, NOR CAN YOU HAVE A MACRO AND A
PLCTURE IN CORE WITH THE SAME NAME. THE SYSTEM WILL YELL AT YOU
FOR: TRYING. THESE RESTRICTIONS DO NOT APPLY TC THE DISK NAMES,
HOWEVER.

3. MULTIPLE COMMANDS MAY BE PUT ON A SINGLE LINE BY SEPARATING
THEM  WITH SFMI-COLONS. THIS IS VERY USEFUL FOR IF STATEMENTS,.
THERE ARE SEVERAL EXCEPTIONS: SEMI-COLONS MAY NOT BE USED AFTER
DO?'S OR CALL 'S AND AFTER THE TEXT COMMAND, AN EXAMPLE?

PROMPT “HOW DOLD ARE YOU*" | INPUT B

4 . STUDY SOME 0OF THE SIMPLFE SYSTEM MACROS LIKE MEQGE’ JOIN,
BIGGER, BIGGST, AND SO ONe. YCU CAN GET COPIES BY TYPING PR INT
MERGE .MAC 31,3 o ETC,

Ee« SOME FINE POINTSaeee

COMMENTS IN YOUR MACRO ARE PUT IN BY YCU TO TELL YOURSELF AT
A LATER DATE WHAT THE LOGIC BEHIND THE MACRO WAS. USE COM-
MENTS IF YOQU DO NOT NOW, YOU WILL EVENTUALLY AFTER LEARNING
THE LESSON THROCUGH CONSIDERABLE DUPLICATION OF EFFCRT. A COMMENT
IS SIMPLY ANY LINE BEGINNING WITH A ki,

SEVERAL THINGS TO NOTE ABOUT COMMENTS:
1+« LINES BEGINNING WITH A * ARE AUTOMATICALLY STRIPPED RY THE
SYSTEM WHEN THFE MACRO IS GOTTEN FRCM THF DISK, THIS ACTION IS TO
SAVE SPACE SINCE COMMENTS SHOULD Bf AT LEAST AS MUCH TEXT AS CCM-
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2. *'D LINES ARE NOT CQUNTED BY THE SKIP COMMAND (SEE HELP SKIP),
BUT THIS 1S NOTEWORTHY ONLY IF YOU USE NUMBERS INSTEAD OF XLABELS
IN YOCUR SKIPS.

USE OF Js:
|S TEMPORARILY SUSPENDS EXECUTION OF A MACRDO. THE SYSTEM PUTS
YOU IN "mgr-MODE IN WHICH YOU CAN USE ANY COMMAND. TYPICALLY,
YOU PROMPT VALUES OF MACROS, OR USE THE LI1ST OR XLIST COMMAND, OR
JEIX SCMETHING GONE WRONG OR OTHERWISE MISSING. TO GET BACK INTO
THE MACROs TYPE RESUME,

THE COMPILER
THE COMPILER SPEEDS UP MACROS CONSIDERABLY. SEE HELP COMPILE AND
HELP EXECUTE.

LCCAL VARIABLES

THE VARIABLES LA TOC LLZ ARE FIXED POINT VARIABLES WHICH ARE KNOWN
ONLY TO THE MACRQO THEY EXIST IN. THEY SHOULD BE USED WHENEVER
POSSIBLE. THE SET EA T0O EZ ARE FULOATING (L OCALS. ALL CTHER VARI-
ABLES ARE GLOBAL, WHICH MEANS ALL MACRQOS KNOW ABOUT THEM. THIS
MAKES GLOBAL VARIABLES USEFUL FOR PASSING INFORMATION, BUT OCCA-
SIONALLY CONFUSES VALUES. YOU WILL PROBABLY DISCCOVER HOW AS YQOU
START TO PROGRAM IN GRASS, AT ANY RATE, YOU CAN REFER TO THE LO-
CAL VARIABLES OF A MACRO CALLED SAM FROM ANOTHER MACRO BY TYPING
LA_SAM,

‘ CLEVERLY PASSING VARIABLES
VARTABLES (NUMERIC AND STRING) MAY BE PASSED AS ARGUMENTS (STUFF
WITH COMMAS ARDUND) TO THE DO OR CALL CR EXECUTE COMMANDS. FDR
EXAMPLE, YOU COULD USE THE MACRO NEWSAM FROM BEFORE BY TYPING:
: DC NEWSAM,GLOBE

THE STUFF FCLLOWING THE MACRO NAME 1S AUTOMATICALLY FED TO THE
INPUT COMMANDS UNTIL IT RUNS QOUT., IF THE MACRO HAS MORE INPUTS
LEFT, THE PROMPTS, WHICH HAVE BEEN PUT TO SLEEP, SUDDENLY WAKE UP
AND START ASKING QUESTIONS AGAIN. IF YCU WANT TO SUPPRESS THE
LAST PROMPTS IN THE MACRO NEWSAM, TOSS IN AN EXTRA COMMA, YOU
CAN ALSDO USF THIS TECHNIQUE WITH SYSTEM MACROS:

- CALL JOIN,THING, 1000
OR CALL EDIT,SAMsMAC, 4,
YOU CAN ALSO PASS VARIABLES IN GLDOBAL VARIABLES OR STRINGS, 8suUT
THE MACRC HAS TO EXPECT THEM THAT WAY.

ERRQOR MESSAGES : ‘

GRASS?'S ERRCR REPDRTING FACILITIES ARE PRETTY GOOD. WHEN YOU GET
AN ERRCR, THE SYSTEM STOPS, TYPES QUESTICN MARKS, AN ERRCF NUMBER
AND TRIES TO LOCATE THE THING THAT CAUSED THFE ERROR BY PCINTING
AT IT WITH A nje

IT THEN STICKS YOQU IN "#“-MODE, JUST LIKE |S. YOU CAN FIX THE
PROBLEM, |C TO EXITs OR,y, IF YOU DON'T KNOW THIS ERROR NUMBER BY
HEART YET (THERE'S ABQOUY 200 YOU MIGHT RUN INTC), TYPE A M2% FCL-
LOWED BY A <CR> AND THE FERROR WILL BE EXPLAINED AS BEST W®WE CAN.
MOST FRRORS ARE EITHFR SPFELLING ERRDORS, RUNNING 0OUT OF CORE
SPACEs DR NOT HAVING SOMETHING IN CORE THAT YOU REFER TO.
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PIX :

CREATING PICTURE LISTS IN GRASS
THERE ARE TWO BASIC WAYS TO CREATE PICTURES IN GRASS:

1 WITH THE EDITOR CALL EDIT
USING CALL EDIT. YOU CAN INPUT A PICTURE BY TYPING .DEC FOR

THE EXTENSICN. THE THING «DEC YOU CREATE IS STORED ON THE DISK
AND MAY BF DISPLAYED WITH A GETDSK THING. THE POINTS THAT MAKE
UpPp THFE ENDPDINTS OF THE VECTORS YOU WISH TO DRAW MUST BE ENTERED
AS FOLLOWS:

XeYsZ
WHERE Xy Ys AND Z RANGE FROM +2000 TO -2000. ALL THREE MUST BE
SPECIFIED, ONE TO A LINE, THUS, A SQUARE IN THE UPPER RIGHT QUA-
DRANT OF THE SCREEN IS REPRESENTED BY:

0,040

1000+0.0

1000+,1000,0

0+100040

0,0,0
NOTE THAT FIVE POINTS ARE NEEDED TO DRAW FOUR LINES, THE SYSTEM
ASSUMES L INES ARE DRAWN FRCM THE PRESENT POINY TO THE NEXT POINT
SPECIFIFED. NOTE ALSO THAT THE ABOVE FOQRMAT ALLOWS SPACING AS YQU
WISH SO FORTRAN 14 FORMAT ON CARDS WITH COMMAS BETWEEN IS ACCEFT=—-
ABLE TO GRASS,

TO GO TC THE NEXT PCINT WITHCUT DRAWING A VECTOFR (CALLELC A
MOVE=NO-DRAW), PUT A g ON THE LINES BETWEEN THE POINTS NOT TO
BF CONNECTED. TO DRAW A "T», THE FOLLOWING IS ACCEPTABLE:

0040

0,1000,0

J

-500,1000,0

500, 1000, 0
AND SO ON., THE FIRST PDRINT 1S ALWAYS ASSUMED TO 8 A MOVE~NQ-
DRAW.,

AFTER TYPING THE POINTS YOU WANT, EXIT FROM THE EDITCR.

2« WITH PUTPOINT
THE PUTPOINT COMMAND IS USED TO CONSTRUCT PICTURES IN MAC™~

ROS. 1T HAS A SIMILAR FORMAT TOC THE DISK FORMAT ABQOVE. EUT EN-
CODES THE MCVE-NO~-DRAWS DIFFERENTLY. HELP PUTPOINT SHOULD BE CON-
SULTED FOR EXACT DETAILS. BRIEFLY, HOWEVER, THE PROCEDURE IS AS
FOLLQOWS:
As. FIRST, YOU MUST OPEN THE PICTURE NAME, OPEN TELLS GRASS WHAT
NAME THE ENSUING PUTPRDINT?'S, DELPOINT!S ARND CLOSE WILL REFER TOe.
YQU MUST USE AN OPEN BFFORE PUTPOINT?!'ING.

OPFN BOX
Be THEN YOU TYPE IN, OR HAVE IN A MACRO:

PUTP 0,0,0,0

PUTP 1000,0+,0,0

PUTP 1000+,10004+,0.0

PUTP 0,1000,0

PUTP 0.0,0
THIS WILL DPAW THE 80X. NOW YOU MUST TELL THFE SYSTEM TC CL.0SE
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CLOSE) . THE FDUQTH ARGUMENT TO PUTPOINT IS COMMONLY CALLED K AND
SPECIFIES A DRAW I1F K=0, AND A MOVE-NO-DRAW 1IF K=1l. SO THE "y
FROM BEFQCRE LOOKS LIKE:

OPEN TEE

PUTP 04,0,0

PUTP 0,100

PUTP -500,

PUTP 5001

CLOSE
THE NUMBERS ABOVE MAY BE REPLACED BY VARIABLES OR ARITHMETIC EX~-
PRESSICNS . FOR EXAMPLE., A MACRDO TO DRAW A SERIES OF 200 PARALLEL
VERTICAL LINES 1S3

LINESI<KOPEN VERTS

A=-=10000

*SET BEGINNING POSITION OF A

XL O0OPY B=-10000

*SET B8 EACH TIME THROUGH LDOP

PUTP A,84041

*MOVE~NO-DRAW TO FIRST POINT

B=-8

PUTP A,B4+0,0

*DRAW THE L INE

A=A+100

IF A LT 10000sS5K %2L0OCPY

cLese> .
THE ARGUMENTS TO PUTPOINT MAY /E EXPRESSIONS BUT THESE ARE
EVALUATED INTEGER-WI ZE THAT 1S, WITH TRUNCATION TO INTEGER
VALUES AFTER EACH PART OF THE CALCULATION (SO .01%1000 EQUALS 0).
YOU CAN USE FLOATING POINT CALCULATIDONS TC GET ARQCUND THIS PRCB-
LEM:Z

. FA=.01%1000
FB=SIN(FK}) %2000
PUTPOINT FALFB»0,0

PUTDSK VERTS WILL STORE THIS ONE DN DISK UNDER VERTSW.DEC.
GETDSK VERTS WILL GET IT BACK (.DEC IS THE ASSUMED EXTENSION FOR
GETDSK ) «

THE DELPOINT COMMAND WILL ERASE THE LAST PUTPCINT. A RUBBER BAND
EFFECT WILL BE ACHIEVED BY THE FOLLOWING (THE /16 1S FOR SCALING
PURPOSES ) .

PUTPOINT DO/ 16.D1/16+D2/716,0

IF FSI=0,,DELPOINTISK -1

FSOFF 1:SK =2
A COUPLE OF THINGS HERE~~FIRST, NOTE THAT SEMICOLONS ARE USED 7O
PUT MULTIPLE COMMANDS ON A LINE, SECOND s NOTE THE USE OF THE
FUNCTION SWITCHES, TRY THIS MACRO CUT. YQOU MAY WANT TC TYRY TO
ADD A  FUNCTICON SWITCH TO CAUSE MOVE~NO-DRAWS, IN WHICH CASE YOU
NEED A CURSCR MOVED ON DO0O,D1,D2 SO YOU CAN SEE THE MOVE~-NC—-DRAW
POINT. YOU MIGHT WANT AN EXIT FUNCTION SWITCH TO DC A CLOSE AL~
SO« NOTE THAT TO SEE THE Z~CDORDINATE, YOU WILL HAVE TO RCTATE
THE PICTURE TGO, AND IF YCU WANT THE CURSCR TC BRE ATTACHED, YOU
WILL HAVF 70 FIRST GROUP THE PICTURE AND THE CURSCR AND ROTATE
THE GROUP (NOT THE PIX)e SEE HELP GROUP FOR DETAILS. THIS TYPE
DF THING GETS MILDLY COMPLICATED, BUT IS VERY INSTRUCTIVE 1IF YOU
TRY IT YOURSELF.

Ce CHANGING ENDPOINTS WITH GETPOINT AND ZAPPRCINT
TWO COMMANDS, GETPOINT AND ZAPPOINT ALLOW YDU TO GET AT AND

CHANGE INDIVIDUAL ENDPOINTS, THEY ARE COMPL IMENTARY AND FUNCTION
LIKE READ AND WRITE, GETPCINT GETS VALUES INTO VARIABLES AND
ZAPPCINT CHANGES ENDPCINTS ACCORDING TO THE VALUES GIVEN IN ITS
VARTABLFS, HELP GETPOINT AND HELP ZAPPQINT GIVE ALL THE STRAIGHT
INFQO.
THE SPECIAL THING 1S THAT K (WHICH CAN ACTUALLY BE ANY FIXED
VARIABLE), IS SET TO 0 FOR DRAWS, 1 FOR MOVE=NO-DRAWS, AND -1 FOR
END-CF=1.1ST» FOR EXAMPLE, A MACRO TO MAKE THE FIRST AND LAST
POINT CF A PICTURE THE SAME (THAT 1S, CLOSE THE GAP BETWEEN THE
FIRST AND LAST VECTORS) COULD BE WRITTEN AS FOLLOWS:

CLOSUP :<KPROM "WHAT PIX TO BE DE-GAPPED"|

INPUT 3$N

N=1

GETP SN, 1,AsByCHD

N=N+1

GETP $SNysNsXsYsZeK

IF K NE «1,SKIpP =2

ZAPP $N¢N,A,B.,C,K

PROM “DONE">
AN EXAMPLE TO ADD S00 TO EACH Z IF THE X VALUE 1S PDSITIVE'

INCZ:<PROM "PIX NAMEw|

INPUT $A

N=0

UMORE N=N+1

GFETP $3ANA,B,CsD

IF A GE 0,C=C+500

ZAP $A9N9Av89CaO
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FORTRAN :

GRASS USES SIMPLIFIED FORTRAN-STYLE SYNTAX FCR DOING ARITHMETIC.
THERE ARE SEVERAL IMPORTANT DIFFERENCES, THOUGH:?

le VARTABLES IN GRASS HAVE FIXED NAMES (SEF HELP DEV). YUOU CANNOT
HAVE A VARTIABLE NAMED *"RATE", FOR EXAMPLE. THIS DECISION
WAS MADE WHEN DESIGNING GRASS AND IT ELIMINATES THE NEED
TO TELL THE SYSTEM WHAT TYPE OF VARIABLE (FIXED, FLOATING,
STRING, ARRAYs ETC.) YOUR ARBITRARILY-NAMED VARIABLE 1S.
IN GRASS, A~Z, VA-VZ, AND WA-WZ ARE FIXED POINT (INTEGER)
VARTABLES WHOSE RANGE (MAXIMUM AND MINIMUM VALUES) 1S
3277 TC ~32768. VARIABLE WZ NDRMALLY HAS 32767 IN 17
S0 IF YOU NEED TO KNOW WHAT FULL VALUE (OF AN INTEGER
VARTIABLE 1S, PROMPT WZ.
FA-FZ ARE FLOATING POINT VARIABLES WITH TREMENDOUS RANGE. MCRE
COMPUTATION IS REQUIRED 7O GIVE THIS RANGE, HOWEVER, SO
ONE NORMALLY USES FLOATING POINY VARIABLES (CALLEC REALS 1IN
FORTRAN) ONLY WHEN DOING FANCY CALCULATIONS,
THERE ARE ALLO VARIABLES KNCWN ONLY WITHIN MACRCS.
THESE ARE CALLED LOCAL VARIABLES AND HAVE THE NAMES LA-LZ
( INTEGER) AND EA-EZ(FLOATING). SEE HELP DEV FOR MORE INFQO.
THE RULE IS THAT THE TYPE OF VARIABLE IS
INDICATED BY ITS FIRST LETTER.
A LIST OF VARIABLES IS GIVEN IN HELP DEV AND HELP HELP

2. THERE ARE TWO BASIC TYPES OF ARITHMETIC STATEMENTS: ONES WHICH
INTEGER DESTINATIONS AND ONES WHICH HAVE FLOATING
DESTINATIONS. FOR REASONS OF EFFICIENCY, ASSIGNMENT STATEMENTS
(ONES WITH 1=? SIGNS) TO INTEGER VARIABLES (LIKE A=ess)
ARE PROCESSED DIFFERENTLY FROM ASSIGNMENTS TO FLOATING VARIABLES.
FLOATING ASSIGNMENTYS ARE MORE GENERAL ] INTEGER ASSIGNNMENTS ARE

. USED FOR COUNTING, ETC.
RULE 1. WHEN ASSIGNING TO AN INTEGER VARIABLE, TRUNCATION

TO INTEGER VALUES IS DONE AFTER EVERY STEP OF THE CALCULATION,
IN FLOATING ASSIGNMENTS, THE RESULT IS ALWAYS KEPT TO 8 SIGNIF-
ICANT FIGURES. FOR EXAMPLE:

FD=,01
K=FD*100 EVALUATES TO 0 SINCE THE .01 IS
TRUNCATED 70 0 FIRST.
FA=FD*100 EVALUATES TO 10 SINCE THERE IS NO
TRUNCATI CN.
RULE 2. AS EXPLAINED IN HELP DEV, ONLY INTEGER VARIABLES,

OR THINGS THAT EVALUATE TO INTEGER VARIABLES MAY BE DIRECTLY
ATTACHED TO PICTURE TRANSFORMATIONS (WHICH IS WHAT GRASS
AS A LANGUAGE 1S MOST CONCERNED WITH). YOU CANNOT ROTATE
SOMETHING ON A FLOATING VARTABLE WITHOUT EXPRESSLY
CONVERTING I7T TO AN INTEGER VARIABLE AS IN THE FOLLOWING:

ROTATE GLOBE +Y P

%LO0P FP=SIN(FA) %1000

P=Fp

FA=FA+.01

SKIP %LOOP
THE P=FP CAUSES A FLOATING-TO-INTEGER CONVERSION.

RULE 3. ONLY FLOATING ASSIGNMENTS CAN USE THE BUILT-IN FUNCTICNS
(SIN, COS, ATN, EXPs ETC. EXPLAINED BELOW).
THIS IS ALSO FOR REASONS OF EFFICIENCY,

RULE a, ALL EXTERNAL CONTRCL DEV?'*S (DO-D9, TXsTYsT2Zs ETCs)
ARE INTEGER AND RANGE FROM 32767 T0 ~32768.
VARIARLE WwWZ IS SET TO 32767 TO HELP YOU USE THIS SILLY NUMBER
(32768 1S REALLY 2 TO THE 15TH POWER).

RULE 5. BECAUSE OF DIGITAL WRAP-ARQOUND, 32767+1 EVALUATES TOQO
-32768. YOU WILL NOTICE THE EFFECT OF THIS IF YCU TRY THE
FOLLOWING MACRO:

MOVE ANYPIX, A
A=A+100
SKIP -1
THE MEANING OF WRAP-AROUND WILL BE REAL CLEAR,

RULE 6, DON'T PUT SPACES AROUND THE '=' SIGN. SPACES
ANYWHERE ELSE ARE OK THQUGH.

3. IF YCU RUN CUT OF VARIABLES, OR NEED A WAY OF SPECIFYING
SEQUENCES 0OF VARIABLES, USE ARRAYS (SEF HELP ARRAY).

4, PRECEDENCE OF OPERATORS IS AS NORMAL FOR AL GEBRA,
YOU MAY USE PARENTHESES TO CHANGE THE CRDER (OF PRECECENCE:
3+4%10 IS 43 :
(3+4)%*10 1S 70
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PROMPT FA
PROMPT SQR(10000 )

6o LOOPING ARITHMETIC STATEMENTS IS DONE JUST LIKFE
ALL OTHER LQOOPS IN GRASS. THE SKIP COCMMAND IS USED
FOR TRANSFER WITHIN A MACRO AND THE DO COMMAND IS USED TO
CALL OTHER MACRPQOS AS SUBROUTINES. (SEE HELP SKIP, HEELP DO).

7. COMPILING OF MACROS (SEE HELP COMPIL) SPEEDS UP THE

) ARITHMETIC PROCESSING AS MUCH AS 200 TIMES. COMPILING IS
RECOMMENDED IF YOUR MACRC HAS LOTS CF ARITHTIC

AND IS RUNNING TOO SLOW FOR YOUR TASTES.

8e THE AVAILABRLE BUILT-IN FUNCTIONS ARE?:
1« SIN(EXPR) WHERE EXPR IS IN RADIANS (3.14159 RADIANS
EQUALS 180 DEGREES).
EX: FASSIN(27%FC)
2+ COS{EXPR)
EX: FA=COS(SIN(2.7%FC))

3« ATN(EXPR) ARC TANGENT
EX: FK=ATN(FE)

4. LCG(EXPR) ADG TO THE BASE E
EX: FD=LL0OG(1.7E14)

S5+ ABS(EXPR} ABSOLUTE VALUE
EX: FF=ABS(FA)

€&+ EREND(EXPR) RANDCM NUMBER

EX: FT=RND(0)*1000
THE EXPR IS INCLUDED TO KEEP THE SYNTAX
CHECKER HAPPY BUT IS NOT USED.
7+ SGN(EXPR)} SIGN
EX: FZ=SGN(RND(0))

FLOATING POINT NUMBERS MAY BE ENTERED IN E FORMAT:

FD=1.2E7

FE==2FE~10
THE LARGEST POSITIVE NUMBER FOLLOWING THE E IS 9808 AND THE SMALLEST
IS -9808.

USE TRACE, PROMPT AND LIST TO HELP DEBUG YOUR ARITHMETIC FROGRAMS.

THAT'S ALL FOR NOWe.
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THE EXPLANATION YOU REQUESTED DUDES NOT EXIST {CHECK SPELLING).
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ARRAY
SYNTAX: ARRAY ARRNAME,EXPR

0OR ARRAY ARRNAME,LOWER BCOUNDIUPPER BQUNGDC

WHERE LOWER AND UPPER ARE EXPR?S

THE GRASS ARRAY STATEMENT IS LIKE THE DECLARE STATEMENT IN
PL/1 AND LIKE THE DIMENSION STATEMENT IN FORTRAN, ITS PURFODSE IS TO
SET UP THE ARRAY'S DIMENSIOMNS, THAT 1S, HOW BIG AN AREA IN CORE YQU
WANT TO SET ASIDE FOR THE ARRAY.

ARRAYS HAVE A SPECIAL SET OF NAMES: AA THROUGH AZ.

THE NORMAL USE OF ARRAY ASSUMES YOUR ARRAY DIMENSICNS
START AT 1 AND GO TO THE EXPR, CONSEQUENTLY,

ARRAY AB, 10
WILL DIMFNSION AN ARRAY TO HAVE 10 INTEGER (LIKE A-Z TYPE)
ELEMENTS REFERFPENCED BY AB(1) 4AB(2)see+4sAB(10)., IN THE SECCND
CASEy, FOR THOSE OF YOU WHO MUST HAVE UNNATURAL LOWER BOUNDS
TO YOUR ARRAYS, THE LOWER AND UPPER BOUNDS MUST BE EXPRESSLY
STATEDe NCTE THE SPECTAL SYNTAX==A '1*' MUST SEPARATE THE ECUNCSe.

MULTI-DIMENSIONAL ARRAYS (UP TO FCUR) MAY BE CREATED TOO.
YCU SIMPLY INCLUDE THE DIMENSIONS FOR THE EXTRA COLUMNS
IN THE 0OBVICUS WAY:

ARRAY AQ+10,10,.10
THIS WILL DIMENSION A FLOATING POINT ARRAY 10X10X10.
MULTI-DIMENSIONAL ARRAYS USE LOTS OF SPACE, SO BE ADVISED.

THE ARRAY IS COCNSIDERED FIXED POINTY (INTEGER) IF ITS NAME
IS AA- AN, THE ARRAY IS FLOATING POINT IF THE ARRAY NAME 1S AC-AZ.
1 THERE ARE ONLY ARITHMETIC ARRAYS; NO STRING ARRAYS EXIST
N GRASS.,

STORING ARRAYS ON THE DISK REQUIRES ASSIGNING A NANE
WITH THE PUTDSK COMMAND:

PUTDSK T1ARR.ARA JAK
NOTE THE SYNTAX., THE ARRAY NAME ON DISK IS T1ARR.AFRA,
YOU COULD SAY PUTDSK AK,. ARA,AK BUY YOU MIGHT NOT REMEMBER WHAT AK.ARA
WAS FOCFR,
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NOTE THAT IT CAN BE CALLED SOMETHING DIFFERENT THIS TIME, BUT YQU
CANNCT GET FIXED AND FLOATING MIXED UP SO THE FOLLOWING WOULD BE
UNWISE IN THIS CONTEXT:?:

GETDSK TI1 ARR, AP
SINCE GRASS WOULD ERRONFECOUSLY THINK IT WAS A FLOATING ARRAY,.
NOTE ALSQC THAT YOU DO NOT USE THE ARRAY COMMAND PRIOR TO
GETDSK ' ING AN ARRAY~-GETDSK DRES THE DIMENSIONING AUTCMATICALLY.
EXAMPLES?

THIS SEGMENT OF CODE SETS UP THE ARRAY, AND THE LOCP FILLS
IT IN WITH THE INPUT CCMMAND.

ARRAY AB,300

A=0

%XMORE A=A+1 $XFIRST ELEMENT
PROM "ENTER ARRAY ELEMENT #",A(
INPUT AB(A)

IF A LE 300,SK %XMORE

PROM "DONEM"

EXAMPLE2:
A=120
H=40
K=10
ARRAY AR,43:10,(A#H)/L
AR(4+0)=3.14159
AR{4,1)=2,789
AR(8+1€6)=,003 )
NOTE: OTHER OTHERWISE FILLED, ALL ARRAY ELEMENTS ARE SET TG 0.
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END OF A'S
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BACKUP
SYNTAX: BACKUP DLDNAME, NEWNAME
OR
BACKUP OLDNAME
SWITCHES: /R

BACKUP CAUSES THE FILE SPECIFIED BY OLDNAME
TO BE WRITTEN CNTO DECTAPE (UNIT 0). IF A SECDND ARGUMENT
IS SUPPLIED THE NEW NAME ON TAPE WILL BE THAT NAME, IF NGT
THE NAME ON TAPE WILL BE THE SAME AS THAT CN DISK. THE /R SWITCH
REVERSES THIS TRANSFER CAUSING A FILE ON TAPE TO BE WRITTEN ONTO
DISK. THE GENERAL FQORM 0OF THE FILENAMES IS FILNAMLEXT #,#% « IF THE
#y # IS NOT SPECIFIED THE DEFAULT IS THE AREA INTO
WHICH THE USER 1S CURRENTLY LOGGED.
BE SURFE THE DECTAPE IS ON REMOTE WITH THE WRITE ENABLE SWITCH
ON AND THAT 1T HAS BEEN INITIALIZED FOR YOUR AREA.

EXAMPLES: BACKUP ROBIN.DEC

‘CAUSES THE FILE ROBINJLDEC TO BE WRITTEN ON
TAPE WITH THE FILE NAME ROBIN.DEC

BACKUP ROBINeDECs JUNK «MAC

CAUSES THE FILE ROBINLDEC TO WRITTEN ON
TAPE WITH THE FILE NAME JUNK..MAC

BACKUP/R RCBIN.DEC
CAUSES THE FILE ROBINDEC CON TAPE ALREADY TO

BE WRITTEN ON THE DISK. 1T MUST NOT ALREADY
EXIST CN THE DISK
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BLANK :
SYNTAX: BLANK PIX ESOTERIC///7/

BLANK ALLOWS THE PIX TO BE UPDATED £ GRQOUPED AND
SO DN BUYT CAUSES THE VECTORS TO BE UNDISPLAYED SO THEY
DO NQY TAKE UP COMPUTFER TIME TO DISPLAY. IT IS
ALSO USEFUL FORP FLASHING A PIX OFF AND ON. IT IS USEFUL SCMETIMES,
AS IN CERTAIN CASES OF PERSPs AND IN SYNCHRONIZING
ROTATICNS TO NOT HAVE THE PIX PUTLIB'D WHILE AT THE SAME
TIME, A SETI PIX,-32000 wWOUD STILL POSSIBLY ADD TC FLICKER.,
THERE 1S ALSO A GETLIB/W OPTION NOW THAT ALLCWS YCLU
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FLASH YQU NURMALLY GEYT WHEN GETLIBYING A PIX
UNDER THESE CIRCUMSTANCES., GETL/W ESSENTIALLY DOES A BLANK

AND THFN A BLANK/R AFTER 1730 SECOND TO ALLOW ALL THE UPDATES TO
TAKE EFFECT. IF YOU HAVE NEVER RUN INTO THIS PROBLEM, DONI'T
WORRY ABCUT IT, THOUGHS.

SWITCHES S /R TURNS THE VECTORS BACK ON
EXAMPLES? BLANK SAM

TICK &4

BLANK/R SAM

SK =3

v THIS WILL FLASH SAM ON AND OFF 15 TIMES A SECOND
(ONE SECOND EQUALS 60 TICKS).
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BLEND
SYNTAX?: BLEND PIX1PIX2,DEV,EXPR

BLEND TAKES TWO PIX AND DOES A L INEAR INTERPOLATION BETWEEN THEM.
THE NUMBER QF STEPS IN THE INTERPOLATION IS GIVEN BY EXPR., THE STEP
YOU ARE AT IS GIVEN BY THE DEV (WHICH FOLLOWS GRASS2 DEV CONVENTIONS).
THE PIX SHOULD HAVE THE SAME NUMBER OF VECTORS FOR BEST RESULTS. ALTHCUGH
THE WORST THAT SHOULD HAPPEN 1S SOME RANDOM GARBAGE AT THE END
OF THE SMALLER PIX OR LOSING SOME OF THE LARGER PIXe THE DEV
VALUE NORMALLY RANGES FROM THE EXPR VALUE TO ZERQO BUT MAY
EXCEED THESE BOUNDS IF YOU WISH, IN WHICH CASE THE EFFECT IS
WEIRD BUT OCCASIONALLY INTERESTING.,

BLEND, ONCE STARTED FOR TWO PIX, CONTINUES TC OPERATE UNTIL
BLEND/7U PIX1 IS TYPED. BLEND USES A LOT OF COMPUTER TIME, S0 YOQU
DON'T WANT Y0 HAVE IT CPERATING WHEN YOU DON?!T NEED IT.

BLEND ALLOWS MANY PIX TO BE BLENDING INTO OTHER
PIX AT THE SAME TIME, USING MORE COMPUTER TIME, NATURALLY.,
YOU MAY NOTICE THAT DIRCOR AND OTHER THINGS SLCW DCWN A LOT WHEN
LARGE PIX ARE BLENDED.

BLEND ALSO REQUIRES SCRATCH SPACE EQUIVALENT 7O RPIX! WHILE
OPERATING TCO, SO REMEMBER TO BLEND/U WHEN IT*S OVER

BLEND ALSO WDRKS WELL WITH THE TIME-BASED VARIABLES,

EXAMPLES? BLEND SAM,TCM,D0,32767
THIS WILL BLEND SAM TO TOM ON DIALO
QA=400:BLEND SAM,TOCM,QA.400
THIS WILL BLEND SAM TD TOM IN 400 STEPS TAKING JUST
UNDER SEVEN SECONDS (SEVEN SECDNDS = 420 TICKS).
YOU MAY HAVE TO REVIEW THE TIME BASED VARIABLES TO
UNDERSTAND THIS ONE.
BLEND SAM,TOM,100,200
THIS WILL BLEND SAM HALFWAY TO TOM AND STAY THERE.
BLEND SAM,TOM, A, 1000 -

A=A~-10

IF A GT 0,SK -1
A=A+10

IF A LT 1000,SK =1
SK -4

THIS WILL BLEND TOM TO SAM AND BACK UNTIL STOPPED.

NOTE THAT A DEV VALUE = ZERQO MEANS ALL THE WAY TO THE
SECOND PIX, AND A DEV VALUE = THE EXPR MEANS PIX1
WILL LOOK LIKE PIXt.

SWITCHES? /U UNDC THE BLENDING
EX: BLEND/U SAM
Vo4 0 o ok e ok ok kg ko ko ook ook ok Aok Bk ok ok ok ok ok ko ok ok ok ok ok kok kR Rk kR ok Rk ok kkkkk BUMP
BUMP
SYNTAX: BUMP SVAR STRING MANIPULATION////

BUMP IS USED TO STEP THROUGH THE FIXED & FLCATING FOINT
VARTABLE NAMES (A-WZ,FA~FZ,AA~AZ,,LA-LZ), THE IDEA 15 TO ALLOW
MACROS 70O SETUP CODE TO MDOVE, SCALE, ETC. A VARIABLE NUMBER OF
PICTURES ON VARIABLES. BUMP CONLY WORKS WITH SVAR'S WITH PRCOPER
VARIABLE NAMES IN THEM. WHEN S$A=!K', BUMP $A WILL CHANGE THE
"K' TO *L* AND SO ONe 'Z?' GOES TO ?'VA! AND 'VyZ* GOES TO 'WA?,

EXAMPLE : PROM "NUMBER OF COPIES™
INPUT N
M=0
$R=IVA?
M=M+1
SA='COPY !, M
COPY NAME, $A
SET] %A, $B
BUMP $B
IF M LF NySK -5

THIS WILL SETINT COPY1.VA
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ETC.
77 ok ok ok d ¥ ol ok ke X ol ok ok de koo ok ek ook Rk ek e ek ko ok ok kel ke kk ok ki ok k ko kokdk Kok kg ko kk &
/%

THERE NG DESCRIPTION AVAILABLE FOR THIS COMMAND AT THIS TIME, OR
COMMAND NAME HAS BEFEN MISSPELLED. = SCRRY
77/ ¢ ek ke e ok ok o ook ook o ok ok ol okl de o ook ok e gk e ok ok e e ok e ook ok o ok ook ko Aok g ok kel e ok kol Rk ok
/7 e et e R o ok o sk ok ok o o o ol ok gk ol ok e ikl ok kol o o ok sl ook ook ok sk X ol ol e ok ok R ok R ok ok kol ok CALL

CALL
SYNTAX: CALL MNAME

CALL IS LIKE 'DC' EXCEPT THAT 1T REFERENCES THE COMMON AREA ONLY.,
CALLs AS WELL AS OTHER COMMANDS, MAY BE USED AS AN ARGUMENT TO RESTART.,

EXAMPLES CALL MERGE,PIX1,PIX2

CALL EDIT

RESTART CALL EDIT
NOTE THAYT CALL AUTOMATICALLY GETS THE COMPILED VERSION OF THE
MACRO FIRST, IF IT EXISTS,. TO FORCE USING THE MACR0O VERSICN
(NON-COMPILED) TYPE

DD MNAMEJMAC 31,3

/7 ***********#********************#***#*******************#********* CUTOFF

CUTOFF
SYNTAX? CUTOFF pIXQDEVIQDEVEQDEVB'DEVQ90EV5’DEV6

CUTCFF IS A HARDWARE FUNCTION WHICH CUTS OFF THE
PICTURE EITHER QUTSIDE OR INSIDE A RECTANGUL AR BOUNDARY SPECIFIED
BY THE SIX DEV'!S, THE DEV'!S REPRESENT THE X-HIGH, X~-LOW, Y-HIGH,
Y-LOW, Z-HIGH AND Z-LOW BOUNDARIES IN THAT ORDER. THE DEFAULT VALUES

ARE?Z
CUTOFF PNAME 32767 +~32768,32767, 3276832767 4-3276E
CUTOFF EXPECTS SEVEN VALUES. IF YOU SPECIFY JUST ONE DEV LIKE
CUTOFF PNAME,D1 :
YOU WILL GFT D1,0D2,03,D04,D5,D6 AND D7. YOU SHCULD SET
D1,03,05 TC FULL POSITIVE AND D2,D4,.D06 TC FULL NEGATIVE TO SEE THE
PIXe THIS WILL SHOW PNAME AS IT APPEARS WITHIN THE BOUNDARIES
SET BY THE DIALS,. OF COURSE s ANY LEGAL DEV'S ARE (OKe. (SEE HELP DEV).
. THE /R SWITCH WILL SHOW THE PIX QUTSIDE THE BOCOUNDARIES.
NOTE: CUTOFF SEEMS TO SHIFT WHEN SETP IS USED.,
ALSO: CUTOFF IS NOT SOFT!ABLE (SEE HELP SOFT). YOU SHOULD USE THE
WINDDOW COMMAND FOR REAL CLIPPING (SEE HELP WINDDW).

SWITCHES: /R QUTSIDE INSTEAD OF INSIDE

EXAMPLES: CUT GLCBE+s 993140
THIS WILL LEAVE THE DEFAULTS FOR ALL BUT Z-LOCW
SO IT WILL SHOW HALF THE GLOBE (ALL POSITIVE Z-POINTS)
CUT BOX1 4D0+==D0 4D0+==D04+DO,=-00
CUT/R BUX24s00,==D04D0,==D0+D0O,4=~D0
THIS SEQUENCE WILL DO A CENTER WIPE FROM BOX1 TO BOX2
{FIGURE THAT ONE QUT ).

7/ A g ok o e ok ok ok ok o ke fe ook e dek ek ok o & kel ke ok ek ok kol ek o okl ok Rk ok ok Fok e k ok ok kkk kX kCLE AR
CLEAR i
SYNTAX? CLEAR

CLEAR SIMPLY CLEARS THFE VT0S5 SCREEN.
7/ A 3 o g o A ke ook e ok kol ok ok ofe ok i 3k kol e Ak aleoo ok e ok ke dk sk A e ko sk ol e ol o ol ok gk ok o ok i i ool Ak ok ook ol oK ok ok ok e ok ok cL.0<

CLOSEQ

SYNTAX: CLOSE

CLQOSE ENDS THE PIX PREVIOUSLY SPECIFIED BY OPEN. CLOSE
ALLOWS THE PIX TO BE PUTDSK'!'S, IT RELEASES ANY SPACE NOT NEEDET,
AND IT ALLOWS ANOTHER PIX TO BE OPFNI'D.

EXAMPLE:
OPENDO S AM
PUTPOI 500,500,500, 0
PUTPOYI =~500+5004+,500,0
PUTPOI 0,0,0,0
PUTPOI 500,500+500,0
CLOSED
é/!p ko Ak kR ke kdkkkkkk ok ok ko okkokk ke kkjok kg bkt kg hkphkkkpkkkkk CLIP
L
SYNTAX CLIP CLIPEELWCLIPER,CLIPPED

WHERE CLIPEE,,CLIPFR, AND CLIPPED ARE PIX



IT IN THE X AND Y DIRECTIONS SO THAT IT FITS INSIDE ANOTHER PICTURE,
THE "CULIPPER®™, AND PUTS THF RESULT IN THE NEW PICTURE, THE "CLIPPED",

THE "CLIPPER™ IS ASSUMED TO BE TWO-DIMENSICNAL, HENCE THE
Z~-COORDINATES ARE IGNDRED. IT IS ALSO ASSUMED THAT THE “CLIPPER™ HAS
NO JUMPS IN 1T, AND THEREFQORE IF THERE IS A JUMP, A LINE WILL BEE
ASSUMED IN THE GAP, ALS0O, AND THIS IS IMPORTANT, THE FIRST POINT OF
THE *CLIPPER®" MUST BE THE SAME AS THE LAST POINT. BASICALLY THE
PCLIPPER™ CAN BE ANY OBJECT WITH A CLEARLY DEFINABLE INSIDE ANC QUTSIOE
WHETHER IT BE CONCAVE OR CONVEX, SUBJECT ONLY TC THE ABOVE RESTRICTIONS.
SO FOR EXAMPLE, A FIGURE "8%" DRAWN WITH A SINGLF BCRDER IS ACCERPTABLE,
BUT A FIGURE »8" DRAWN WITH A DOUBLE BORDER IS *BAD NEWS*", THE OUTLINE
OF A STAR IS ALSO ACCEPTABLE. HOWEVER, IF A LINE SEGMENT CF THE
WCLIPEE" EXACTLY COINCIDES WITH A LINE SEGEMENT OF THE “CLIPPERY, IT
WILL BE EXCLUDED OR INCLUDED IN THE THE "CLIPPED" PICTURE CEPENDING ON
THE JUDGEMENT OF THE MCON AND STARS, ASSUMING THAT THE CORRECT
ATMOSPHERIC CURRENTS ARE PREVAIL ING.

NOTE: THAT THE THE QORGINAL PICTURE IS LEFT UNMOLESTED, AND THAT THERE
ARE NO RESTRICTIONS WHATSOEVER THE CLIPEE

*¥—-NOTE: AT THIS POINT IN TIME THERE EXISTS AN IMPLEMENTATICN
RESTRICTION IN THAT THE CLIPPER MAY NOT CONTAIN MORE THAT
100 POINTS. THE REST OF THE BIG CLIPPER'S PDOINTS wWILL BE IGNCRED

SWITCHES: /R =~ FCOR REVERSE CLIPPING
THE CLIPPED PICTURE WILL CONTAIN ONLY THE LINES
AND PCRTIONS OF LINES LEFT OQUT IN ORDINARY
CLIPPING. NOTE THAT IF THE CLIPPER DOES NCT
FOLLOW THE ABOVE-MENTIONED RULES, CERTAIN
ANOMALOUS L INES WILL BE LEFT CUT IN BQOTH TYPES
OF CLIPPING.

7/ e sk o A 3 ok ok 3k ok e o sk s ok ol ke 3 ook sk e i ok e ek gk ok ok el kool e ode ok ke o dk okl ikl koo ok ok Rk ke dkokk kok ok COMP IL
COMPILE
SYNTAX? COMPILE MNAME, BNAME

OR COMPILE MNAME

COMPILE TRANSLATES MACROS INTO EXECUTABLE BINARY MACHINE
INSTRUCTIONS, AND IS USED TOC INCREASE THE EXFECUTION SPEED CF A MACRC.
MNAME IS ANY MACRO AND IT IS CALLED INTO CORE AUTOMATICALLY IF
NECESSARY. BNAME IS THE NAME OF THE CPL FILE GENERATED AND
IT CONTAINS THIS BINARY MACHINE CODE. IF BNAME 1S NOT SPECIFIED,

THE LCPL FILE IS NAMED THE SAME AS MNAME (MNAME THE MACRO

1S AUTC-DELETED IN ANY CASE).

BNAME CAN BE SAVED BY USING: PUTDSK BNAME .CPL

({THE .CPL MAY B85 OMITTED, PUTDSK IS SMARTER THESE DAYS.)
TO RPUN LCPL FILES THE EXECUTE COMMAND CAN BE USED.

NOTE: DON'T TRY TO TYPE OR PRINT .CPL FILES, THEY ARE NOT IN THE
SAME FORMAT AS OTHER FILFES.
THE ONLY COMMANDS FULLY COMPILABLE ARE ARITHMETIC ONES,
GETPOI » PUTPOI,s ZAPPOI . SKIP, FLOATING POINT STUFF, ANDC IF.

NCTE: ALL CCMMANDS CAN BE COCMPILED. ALL COMMANDS NOT LISTEC ABOVE
ARE NOT CONVERTED INTO TRUE MACHINE INSTRUCTIONS, SO COMPILING DOES
SPEED UP PRDOCESS ING MUCH.,

EXAMPLE 1: GLOB:<A=A+13SKIP 0>
COMPILE GLOB,TEST
PUTDSK TEST.CPL
EXECUTE TEST

EXAMPLE 2: COMPILE GLOB
PUTDSK GLOB.CPL
/77 ik g ok e S o e ol ok ek Ak ok Aok e e de e oot ek deodle e ok ook ook skt Ak e ok ol e e ok ok ok R kok Rk ok ok ok kdkkkk COPY
coPY
SYNTAX? COPY PIX1,PIX2

COPY CAUSES PIX2 (THE NEW NAME) TO SHARE THE DATA OF PIX1
(THE CLD NAME) . ANY CCMMAND THAT DOES NOT MODIFY DATA LISTS (EeGe
ROTAYE, SCALF, MOVE, ETC.) MAY BE THEN INDEPENDENTLY BE USED CN EITHER
PIXe. COMMANDS THAT ALTER DATA LISTS (E«Ge SMOOTH, SOFTROT) WILL
MODIFY BCOTH COPIES. COPY MAY BE USED TO REFLECT A PICTURE ARQUND
AN AXIS BY USING THE SINGLE DIMENSIONAL SCALE,
A SURE WAY TO CRASH THE SYSTEM 1S TO DELETE THE FIRST PICTURE
(PIX1) BEFORE DELETING THE COPY (PIX2)=-SO DON'T DO IT.

WE NOW HAVE NEW SWITCHES FOR COPY, SOME OF WHICH ACTUALLY
CCPY THE VECTORS YOO, SC, IN THESE CASES (SEE SWITCHES BELCW), ALL
THE WARNINGS ABOUT DELETING THE FIRST PIX AND SOFT AND SMOOTH,
ETCs DO NDT APPLY,

CWYTrras 7T FODTES | Twes CODY AT AL €Y FrNDTEQC AV RS =



IR e Y voa e N et e W Vi W i e e

/P PUTL IS THE COPY

e’ COPIES THE VECTORS TOO (BUT NOT THE
TRANSFDRMATICNS
/A LIKE /V/7T

/7Q LIKE /V/P
THERE ISN?T ANY /T/P (DO YDU WANT IT??)

EXAMPLE COPY GLOBE ,WORLD
ROTATE GLOBEX3sD0sD1.D2
ROTATE WORLDsZ,D9
SCALE WDORLD D&
THE ABCOVE SHOW INDEPENDENTY MOVEMENT OF COPIES
COPY/V SAM,TOM
SC TOM,O0
SOFT TOCM
PUTD TOM
THE ABOVE PUTS A HALF-SIZED VERSION OF SAM ON THE
DI SK UNDER THE NAME TOM

7/ o e sk ok ok g ki ok i ok ok e ok o ol ok ok ok ok ok ok e kool ok et o gk e ok ko ook ok ok ok kol keok kol kR ok ke kR CRUNC H
CRUNCH ESOTERIC//7/7/7/
SYNTAX?: CRUNCH CPLNAME sPNAME sEXPR1 JEXPR2 4 XVARSYVARZVAR

CRUNCH IS AN AUTOMATIC GETPOI/ZAPPQOT COMBINATION. IT EXPECTS
A COMP ILED MACRO AS ITS FIRST ARGUMENT WHICH IS SUPPOSED TC AFFECT
IN SOME WAY THE XVAR, YVAR AND ZVAR SPECIFIED BETWEEN THE
POINT FANGE EXPR1 TO AND INCLUDING EXPR2.

EXAMPLE : FODILX=X%2

Y=Y%3

Z=X+Y>

COMPILE FOQOO

CRUNCH FOO I CIRCI 1551009 XsYZ
THE ABOVE WILL DO THE SAME AS:

N=4

N=N+1

GETPOI CIRCO sNsX oY s ZsK

ZAPP CIRCO N ¢ X¥2 oY %3 o X+Y oK

IF N LT 100,SKIP -3
EXCEPT THAT CRUNCH IS MUCH MUCH FASTER AND TAKES INTDO ACCOUNT
CASES WHEN EXPR2 IS GREATER THAN THE NUMBER 0OF POINTS,
TO APPLY THE CPLNAMZE TQO ALL THE POINTS, SPECIFY 9999 AS EXPR2.
THE CPLNAME CAN, OF CDOURSE, BE STORED ON THE DISK;3 CRUNCH GETS
IT AUTOMATICALLY
77 o sk 3k o o ok oo ok gk ok s ok ok ok o ook gk ol e ool e ok ok Bk kool el e sk ke ol ok ok ok ok ok ok e ke dleofe e okok ok ok ok kokx CORE
CORE

SYNTAX? CORE
oR COREsVAR1,yVAR2

CORE PRINTS DUT THE TOTAL NUMBER (CF FREE WORDS 0OfF CORE
AVATLABLE AND AL SO PRINTS THE SIZE CF THE FRAGMENTS. IF VAF1
IS SPECIFIED IT GETS THE TOTAL NUMBER OF FREE WORDS. IF VAR1 AND VAR2
ARE SPECIFIED VARL GETS THE TOTAL NUMBER OF FREE WCRDS AND VAR2 GETS THE
SIZE OF LARGEST FRAGMENT.

/77 A Aok g o A 3 ok e ol ok e ok o ok 3k ok sk ook ke e sk ol sk e ofe Ak ook Xk o ol ale ok ook o ok ok ok e ke el ok sk ke ek ol ok ok ok sk ok
/%
THERE IS NOQ DESCRIPTICN AVAILABLE FOR THIS CCMMAND AT THIS TIME, OR
COMMAND HAS BEEN MISSPELLED. —===SORPY.
77 & ko ik g ook deak kg e ok ok ofe ok ko ok o sl ok e o ok ok o o o ook ok ok ol R ek ok %k ke ke ook sk dke ko ok e ok ol ok k ok X ik ok ok ok ko
/77 e 3o e o o ok ok sk ok o ok e ek e ol okl ek ok ok ok e ok R kool e e e el etk ke ok ke ok ok ok Rk ke ko k Rk kk k¥ %k DASHES
DASHES

SYNTAX: DASHES PIX

DASHES CHANGES THE PIX'S VECTORS TQ DASH MODDE.
SWITCHES:

NONE DASHES MODE

/R DOTS MODE (REALLY SHORY DASHES)

EXAMPLES:

DASHES LAMP

DASHES/R DI AMON
Y4 Rk kokkkokkok ko kkk ke kok ok ko kkkk ok k ko kkkkkkk s kokkkkkkkkhkkkbkkkxkxxk DELETH
DELETE

SYNTAX: DELETE ANAME

DELETES THE ANAME FROM CORE, REMCVES THE NAME ANC RECLAIMS THE
STORAGE THE ANAME T0OOK.

SWITCHES?
: NONE AS ABDOVE
/7D DELETES ON YOUR DISK AREA (REQUIRES EXTENTION).
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DUX TO USE CQF KFEP COMMAND OP "IC"'ING DURING
EXECUTION,

EXAMPLES:?
DELETE GLOBE
DELETE JSDRAW
DELETE/D WITCH.DEC

/77 dhkfokok ko ok ke ok ke kkk ook ko ek e kdkokok Rk kkokk okokdkkokkkkok kjokkkkkkkk DELPNOIT
DELPOT
SYNTAX: DELPOI1

CR DELPQOI EXPR

DELPDY DELETES THE LAST PREVIOUSLY PUT POINT IN AN OPEN'ED
PICTURE. THE NAME 0OF THE PICTURE IS AUTOMATICALLY ASSUMED TO BE
THE LAST PICTURED OPEN'ED.,.

IF AN EXPR IS INDICATED, THAT NUMBER OF PCINTS IS EACKED UP.

EXAMPLE:
<PUTPUTI DO/1€E+,D1/164+D2/716,0
IF FSi=1, DELPOI
SKIP =2>
THIS CAUSES VECTORS TO BE DRAWN FROM THE POSITIONS OF
DIALS 0.1+ AND 2 UNLESS FS1 IS BEING HELD DOWN, IN WHICH CASE, A
RUBBER-BAND EFFECT IS ACHIEVED.,
EXAMPLE 3 DELP 5
THIS WILL DELETE THE LAST FIVE POINTS IN AN OPEN!'D LIST.
7/ ************************#******************#*********#***#******** DIRCOF
DIRCCRE

SYNTAX: DIRCORE

DIRC GIVES THE USER A MAP OF WHAT'S GOING ON IN USER MEMORY.
PICTURES, MACRDOS, CPL'S, ARRAYS AND SO CON ARE LISTEC WITH NOTES
ON HOW MUCH SPACE THEY TAKE UP. THE TRANSFORMATIONS THAT ARE CURRENTLY
ATTACHED TC PICTURES AFE ALSO LISTED,

’/ gk kkkok koo Rk ok kkkokk kkkkfkkkk ok kk kdk ok kokokk kfokk ok kdkokkk R okkkkkkkkikk DIRDSK
D!QDSK
SYNTAX: DIRDSK (OPTIONAL NAME) (OPTIONAL AREA)

DIRDSK GIVES A LIST OF STUFF THATYS STORED ON THE CISK.
THE OPTIONAL NAME (SEE EXAMPLES) ALLOWS ONE TO LOOK AT PART OF THE
DIRECTORY., COMBINED WITH THE '%? FEATURE, ONE CAN
SELECT PATTERNS OF AREAS OR NAMES.

IF THE OPTIONAL AREA 1S5S SPECIFIED, IT MUST BE A VALID
LOGIN AREA ON THE DISK.

SWITCHES
V4N DIRECTORY IS LISTED ON THE LINE PRINTER
INSTEAD OF THE VT0S.
EXAMPLES? D1 GIVES YOU A LOOK AT YOUR DISK DIRECTCRY
DIRDSK *,DEC 1,1 LISTS ALL NAMES WITH A .DEC
EXTENSICN IN AREA 1,1
DIRDSK S%.% LISTS ALL NAMES BEGINNING WITH S
DIRDSK PXx.,M¥% LISTS ALL NAMFES BEGINNING WITH P
AND EXTENSICNS BEGINNING WITH M
/77 Ak kfkkbdkkkkk ki bk ki kkokokokkkokkE kkkkokk ok kokkkkdkkkkkkkkkkkkkkkkkkkk DIRT AP
DIRTAPE
SYNTAX? DIRTAPE (OPTIONAL NAME) (OPTIONAL AREA)

DIRTAPE GIVES A DIRECTORY LISTING OF A DECTAPE UON THE VTO0S
SCREENS THIS HAS THE "%" FEATURE SAME AS THE DIRDSK COMMAND.
DEFAULT AREA 1S THE USERS CWN TAPE AREA, BE SURE WHEN USING THIS
COMMAND THAT THE DECTAPE IS ON REMOTE AND SET FOR UNIT 0.

EXAMPLES?
DIRTAPE
THIS GIVES A DIRECTORY LISTING OF
EVERYTHING DN THE USERS TAPE AREA.

DIRTAPE % 4,DEC 1,1
THIS GIVES A DIRECTORY LISTING OF
OF ALL FILES WITH A .DEC EXTENSION
IN TAPE AREA 1,1,

7/ e 3 ok ofe e A ok ool ke Aok kol d e ok kol ok ok ek ko ek kok Rk ok kkkk ok ok kk ok kkk kk kkkkkkkkkkk DO
3]8}
AN
SYNTAX: 00 MNAME
CR DO MNAME (MAC XX, XX
OQ DO MNAME.APG‘.'ARGZ’.Q...'.

CO IS USED FOR EXECUTING DISK= OR CORE-RESIDENT MACRQS.
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AS OPERANDS TQ THE RESTART CCMMAND AND IS%UED WITHIN OTHER

MACROS IF DESIRED. ARGUMENTS MAY BE PASSED TO THE MACRD BY THE

USE OF ARG1,ARG2seses (READ BY THE INPUT CCMMANDS INSIDE THE MACRO).
IF ANOTHER MACRO IS CALLED THE OLD ARGUMENTS ARE LQST,.

EXAMPLES? DO FLUFF

DO FLUFF MAC 30,4

DO FLUFF.MAC 31,3 {SAME AS " CALL FLUFF®")

DO FLUFF 410,225 SAM.DEC
(10 IS PASSED TC FIRST INPUT
22 IS PASSED YO SECCND INPUT
THE STRING SAM,DEC 1S PASSED TO
THE THIRD INPUT COMMAND, ANY
FURTHER INPUTS WILL GO TO THE
KEYBOARD. )
NOTE THAT PROMPTS ARE SUPPRESSED

UNTIL THE ARGS RUN QUT.

e 2 s ok e o o ok ok ek ok ok o ddofo ok ok ko ook ok ko ek koo fekokok ke kok ok ek ok ok ok ko ko kkkkkkkdxk DCLOOF

bpoLoop
SYNTAX: DCLOOP MNAME 1 MNAME240se0 ESCTERIC////
or DOLOOP MNAME
CR DCLOCP <ss e
28
'.0)

DOLOOP IS AN ALTERNATIVE TO 'DO' AND 1T RUNS THE MACRD
(OR +CPL) AS A BACKROUND J0OB. WHEN USING DOLOOP, ALL MACROS
SHOULD BE DOCLCCPED SINCE *-LEVEL &€ NORMAL MACRO LEVEL HAVE
PRIORITY., THINGS REQUIRING INPUT FROM THE TERMINAL IN A DCLGOCPR'ED
MACRO WILL STOP ALL MACROS, AS WILL SwWAP MODULES WHILE THEY ARE
SWAPPING INe. DOLOOPED MACRQOS MAY HAVE SKIPS, BUT A SKIP AT THE END
BACK TO THF BEGINNING IS ASSUMED. TICK WwWILL WORK INDIVIDUALLY FOR
EACH MACRO. LOCAL VARIABLES SHCOULD BE USETDT WHENEVER POSSIBLE.
AT LEASY BE VERY CAREFUL WHEN USING VARIABLES WITH DCLOOPING SC
YOU DON'T HAVE TWO MACRDOS CHANGING THE SAME VARTABLE UNINTENTIONALLY.
DCLODOPED MACROS ARE EASILY STOPPED BY |C.

SWITCHES? DCLAOCP/E MNAME,EXPR
DOES THE MACKRD EXPR NUMBER OF TIMES
DOLOOP/V MNAME, VAR
DOES THE MACRO UNTIL #0F TIMES = VAR

EXAMPLES? DOLOOP <D=D+DS5/32>
DOLOOP SAMLFIREDsCOMPACT

NAMED DCLOCPED MACROS MAY BE INDIVIDUALLY CANCELLED BY UNLCOP.

7/ 2o 2k e ok ofe e ok ok ofe e ¥ ak ofe e ofe ok ok e ok ol ol e ok kol skl ok ko e ok ok e sl s ok ek sl ok Bk ok ol ook okl gk ok
/%
THERE 1S NO DESCRIPTION FOR THIS COMMAND AT THIS TIME, OR
COMMAND HAS BEYEN MISSPELLED. —-===S0ORRY.
/77 e A 3 3 e ok 3k Rk ok ok ok feodok R ok kok dok ok ok okok ok ke ko ke kokok ok ek kg ok ke ke ek ke ke kA ok kR ok kkk
77 e A e e ek ok ok Aok ok g ke aleok Ak ki ook ok e ofe e gk ok ool e d e ok e kol sk koo ok ek ek R ok kk ok ok kdk k ok kkkkk EXECUT
EXECUTE

SYNTAX?: EXECUTE B8NAME ESQTERIC/////
cRr EXECUTE BNAMEOARGIQARGZQOQOOQCO #

EXECUTE IS TO .CPL (COMPILED) MACRCS WHAT *DO"™ IS TQ
NORMAL MACR(OS. THE COMPILED MACRDO 1S GOTTEN FROM THE DISK (YCUR AREA
UNLESS SPECIFIED IN. XX.,YY LOGIN CONVENTIONS) UNLESS IT'!'S ALREADY
IN CORE,2 AND THEN THE COMPILED MACRO IS RUN. THERE IS NO
EQUIVALENT T0O GCTO FOR COMPILED MACROS, BY THE WAY.
JC AND |S CAN STOP EXECUTICN OF COMPILED MACROS.

/7 g ok ok Aok gk okok ko ok Rk ek kk kk Rk kok kol kkokk kkkkokok ok ko kk ko kR kkkk kdokkkkxkkRkEDIT
EDIT ‘
SYNTAX:? EDTT MNAME

EDIT IS AN IN~CORE QUICKY EDITOR WHICH WORKS ONLY CN MACROS.
IT IS FAST, SMALL, AND HAS THE ADVANTAGE THAT YOU DO NOT HAVE TO RESTART
GRASE FACH TIME YOU WANTY TC USE IT., MOREOVER, IT CAN BE ENTERED AND
RE~ENTERED VERY QUICKLY.

IT*S MAJDOR DISADVANTAGE IS THAT IT DOES NOUOT DO EVERYTHING
THAT CALL EDIT DOESs. FOR INSTANCE, YOU TYPE |C TD GET OUT NF THIS
EDITs AND THE MACRD IS UPDATED ONLY IN CORE, AND NOT ON THE DISK.
FOR THIS REASON, WE HAVE [MPLEMENTED A NEW PUTDSK SWITCH=--PUTDSK/D--
WHICH PUTS THE FILE ON THE DISK, FIRST CREATING A BACKUP
(+.BAK) IF THE FILE ALREADY EXISTS ON DISK. THEREFORE, AS SOON AS
YOU HAVE A WORKING VERSION OF A MACRO, PUTDSK/D IT OR YOU WILL LOSE
IT UPON RESTART, ONE MORE THING: THIS EDIT wWILL NOT CREATE WNACRGCS,
IT WILL ONLY WORK ON MACROS THAT EXIST ON DISK OR IN CORE ALREADY.

EDIT wItL FETCH A MACRQO FROM THE DIJISK IF IT IS NOT ALREADY
IN CORE, BY THE wAY.
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B IR
TO TYPE LINE 100 100<KCR>

TO TYPE LINES S0 TO 200 50+200<CR>
YO DELETE UL INE 20 20-<CR>
TO CHANGE AAA TO JHKL IN LINE 80 BO/AAA/JHKL/ KCRD>
CR 80 AAA JHKL <CR>
TO CHANGE ALL OF LINE 400 400 THIS IS NEW LINE 400<KCR>
TO INSERT AFTER LINE 30 31 THIS IS A NEW LINELKCR>
TO EXIT FROM EDIT ic

SOME NCTES:
le THIS EDIT RENUMBERS THE L INES AFTER EACH INSERT OR
DELETE . THIS MEANS THAT YOU SHOULD LIST THE LINES YOU WANT
TO PLAY WITH AFTER FACH INSERT (OR DELETE BECAUSE THE LINE NUMBERS
WILL SHIFT. HOWEVER, YOU CAN MULTIPLY DELETE L INES
20 THRU 40 BY TYPING "20-<CR>"™ THREE TIMES (TRY IT).
YOU CAN ALSO MULTIPLY INSERT AFTER LINE 20 8Y TYPING:
21 THIS IS LINE AFTER 20
31 THIS IS THE NEXT LINE
41 THIS 1S THE NEXT LINE
ETCe THIS MAY LODOK WEIRD BUT IT!S EASY TO GET USED TO.

2. LOCAL VARIABLE TABLES ARE ZERQED BY THIS EDITOR. OTHERWISE, IT
IS POSSIBLE TO EDIT MACROS OVER AND OVER AGAIN WITHOUT
RESTARTING, WITH NO SIDE EFFECTS.

3. IF YOU ARE TIGHT ON SPACE AFTER USING THIS EDIT,s DEL/C EDIT TO

GET RID OF 1T
77 kokkkkkdokokkokfeokok ok dokdokokk kk kR kR hk ke kb ko kk kg okkkkkkkfdkkkokkkkk EXIT

EXIT
SYNTAX: EXIT

EXIT 1S SIMPLY A PROGRAMMED IC. 1F YOUR MACRC SEES AN
wEXIT* COMMAND, THE SYSTEM RETURNS T0O *-LEVEL DGING WHATEVER A |C WOULD.

Y4 3 Je & o ok ok ok kol el 3ok ok e ok e okek ok dok ko Rk ok Rk k ok kk ok ke kok ek R kokokk ko kk ok ok ko k kk k k¥
/% '

WE DON?'T HAVE THAT ONE AROUND. «e o COMPLAIN LIKE HELL

7/ B e 3 ok ok e sk ook ook ok ok e e e ek ook sk g ok ke ok ok A e sk ek ok sk e ek ok ok ok ook ook e ok ok kokok ko kb ok

7/ Gk kkdokk ok kokktokk ko khkk bk hk ok kkkk ok kk bk kkkk hokkghrhkk e hkkkkkkkk FILMIN
FILMING '

SYNTAX? FILMING ESOTERIC///7//
OR FILMING EXPR
FILMING/M EXPR

FILMING IS A COMMAND WHICH ALTERS THE SPEED OF THE UPDATES
OF ROTATIONS, MOVES, SCALES, TIME-BASED VARIABLES, DIAL
READINGS., VIP'ED CPL'S, ETCs FILM (WITHOUT ANY EXPR) STOPS
UPDATES AND WILL CONTINUE ONLY WHILE FS1 1S HELD DCWN.
"FILM FXPR" CAUSES THE UPDATES TO BE DONE WITH
TIME DELAYS EQUAL TO THF NUMBER OF TICKS SPECIFIED BY THE EXPR.
SO FILM 2 witL UPDATE EVERY OTHER 1760 SEC (30 TIMES A SECCND)
AND FIIM 60 WILL UPDATE ONCE A SECONDe. THIS CCMMAND FEATURE IS
USEFUL TO CAUSE MOTIONS 7O APPEAR TO STEP, ORs IS CCCASIONALLY
USEFUL IF T0O MUCH BLENDING, ROTATIONS ON GROUPS, ETC.s
CAUSE THINGS LIKE DIRCOR OR PUTDSK TO OPERATE TOO SLOWLY.

FItM/M EXPR IS USED TO0 TRIGGER THE MOVIE CAMERA SITTING
ON TOP DF THE SCCPE, YOU SHOULD TALK TO TOM ABQOUT USING THE ’
CAMERA SINCE IT IS A PRIMITIVE, SILVER-EATING THING
WHICH IS NOT REAL-TIME IN CPERAT ION, FILM/M DOES A
PRETTY GQOCD JOB OF SLOWING DOWN PROPERLY WRITTEN MACROS
SO IMAGES RECORD WELL ON FILM,

EXAMPLES? FILM
FILM/M 100
/77 ko kkokk kg ok kokode bk ok kkkk ek kokokkokk ok ko okokk ok kokkokokk ¥k ko kxkkkkx FTX
FIX
SYNTAX FIX PNAME

FIX FRFEZES THE POSITION OF A PICTURE OR THE VALUE OF A PNAME'S
MODIFIER ACCORDING TO THE SWITCH QPTIONS. NO SWITCH FIXES EVERYTHING.
FIX ALSO REMDVES DEV ASSIGNMENTS IF ANY,

SWITCHES:

NCNE FIXES ALL OF THE BELOW

/R FIXES ROTATIOCN

/S FIXES SCALE

/M FIXES MOVE

/P FIXES PATHMQV

/1 FIXES INTENSITY

/7Q FIXES Z-AXIS CUEING (SETCQ)

/7C FIXES CUTOFF PLANES
70 FIXES SETORG
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77 Rk ek hokk kR kR Rk ek ek Rk ok ko k kk bk ko kk kR kkkk ko kkkkkkk kkxgxk FSOFF
FSOFF

SYNTAX FSOFF EXPR 1,EXPR2,EXPR3s ETCa

. FSOFF TURNS OFF THE FUNCTION SWITCHES CCRRFSPONDING TO THE
EXPRESSIONS. FSOFF ALCNE TURNS OFF ALL THE SWITCHES.
WHEN A FUNCTION SWITCH IS TURNED QOFF, ITS VALUE 1S 0.

EXAMPLE? FSOFF 143154799+ 11513,15
THIS TURNS OFF THE 0ODD FUNCTION SWITCHES.
F SOFF
THIS TURNS OFF ALL THE SWITCHES.
Y4 ok o ok o Ak ook ok o o o ok ik ok ol ok ok ook ol ok ok ok ok ok ek ook ke ok ek ook ek ook ke sk ok R ok ko k ok ki k FSON

FSON
SYNTAX: FSON EXPR1I+EXPR2 sEXPR3 e 0

FSCN TURNS ON (SETS TO ONE) FUNCTION SWITCHES CORRESPONDING
TO EXPR1,EXPR2, ETCs, FSON DOES NOT WORK WITH THE PANIC BUTTCN.

EXAMPLE? FSON 092+4+s€:8510512+14

THIS LIGHTS URP THE EVEN SWITCHES AND SETS THEM TO EQUAL 1.
7/ R 3 e ok 5k ok ool ok ok ok e g ok ok 3 ok ak ok ol ok ok el e ke ke ol ik ek ek ok ok sk o ofeak sk kg skl ok ok ok ok fe e ke ek ok kR
7%

SOMETHING IS WRONG HERE, WE DON'T SEEM TO HAVE THE HELP ON THE COMMAND
THAT YCU TYPED IN. HMMMMMMM, YOU SURE YOU DION®'T SPELL THE NAME

WRONG?27?27?27
7/ e e 3 e o ok o e ok ok o ok e ook sk sk sk Sk e s e ke ol ok ok o ok ek ek ok ot ok ok dleok o ok e bk ook Sk e ek ok oo ook ok ok

7/ H 2ok g Rk ook Rk ook ke ok Aok ok ok ek ek ook ek ok kk kk okl kk kkokdekkkk kkkkkkkkkkk GETDSK
GETDSK

SYNTAX: GETDSK DNAME +EXT XX4 XX
CR GETOSK DNAME JEXT XXsXX s EXPR1+EXPR2s VAR

GETDSK GETS THE DNAME FROM THE DISK AREA INDICATED BY ® XX4XX ©
(DEFAULT IS YOUR AREA). IF NO JEXTy IT DEFAULTS TO LDEC.
DNAME BECOMES THE NAME OF THE THING YOU ARE GETDSK'INGe. IF EXPR!S ARE
GIVEN, THEY GET LINES STARTING AT LINE EXPR1 UP TO AND INCLUDING
LINE EXPR2 IN THE FILE. IT RETURNS A VALUE CF IN VAR IF THERE 1S MORE

AND A VALUE OF 1 IF END OF FILE. GETDSK WITH EXPR!'S IS ESQOTERIC/////
EXTENSIONS:
«DEC STANDAFD PICTURE MODE (DEFAULT)
«CPL COMPLD FCRMAT (FOP BINARY CODE. DON'T TYPE COR
PRINT THESE FILFS, WEIRD THINGS
.~ HAPPEN.)
» MAC MACRO FORMAT (FOR MACROS. NOT FCR PICTURES)

NOTE THAT .DEC TYPE PICTURES COME UP ON THE SCREEN.

SWITCHES: /7P (FOR .DEC ONLY) PICTURE IS PUTLIB'C
’ FIRSTs WITH THIS SWITCH, ONE
CAN GET A PICTURE, ROTATE IT, ETCay
AND THEN GETL/W IT SO IT WILL APPEAR
IN THE RIGHT PLACE WHEN FIRST SEEN BY
WHOEVER IS IN FRONYT OF THE VG.
/M = IGNORES EXTENTION CHECKING AND GETS

THE FILE AS IF IT WEFE A MACRGC.IT ALSC

ALLOWS REMARKS TO BE LEFT IN THE MACRD.

THIS IS USEFUL FOR HANDLING oDEC FILES 1IN

ASCII.

NOTE: GFTDSK NORMALLY STRIPS OFF ALL LINES BEGINNING
WITH THE CHARACTER v%? IN +MAC FILES, SO

CCMMENTS MAY BE LIBERALLY PROVIDED IN YOUR MACRO WITHOUT
WORRY ING THAT THE MACRO WILL TAKE UP TOO MUCH SPACE.

EXAMPLES? GETDSK WITCH

GETDSK WITCHWDEC

GETDSK WITCHL.DEC 30,10

GETDSK DRAWLMAC

G CALCUL .CPL

G FUORDeARA,AH (PUTS FORDJARA INTC ARRAY AH
NO DIMENSIONING NECESSARY.
NOTE THAT THE ARRAY COMMAND
IS ONLY FOR SETTING UP NEW ARRAYS.

G/P BLCSB

ROT BLOB,Y.DO

SC BLOR, 15000

MOV BLCB«TX

GETL/W BLOB AUTO-PUTLIB FEATURE
USED INTELLIGENTLY.
7/ Fokkkkkkkdookkkkkkkkkkkkkok ke ko dkkdhk kkhkkhhkkkhkk kb hkkekb ke GETHIT

GETHIT

ECTIRIT A Ve ~ ey T MY v [ 3] v ~ x4 1%
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GETHIT RETURNS THE STATUS OF A LIGHTPEN HIT WHERE N GETS THE

NUMBER OF THE POINT IN PIXs XsY»Z GET THE RESPECTIVE COORDINATES,
AND K IS SET TO ZERQO IF IT IS A DRAWN POINT, ONE IF IT IS THE INITIAL

POINT

OF A DRAWN VECTOR (T.EFOLLOWING A JUMP), AND MINUS CNE IF IT IS

THE LAST PCINT IN THE PIX.

EXAMPLE? GETHIT PANAM.F,U-C,y,K,.Q

7/

(AN EXAMPLE IN THE HUMOR STYLE OF MAINE EAST.)

% de ok ok ok ok ok e o ekt ik deofofedk kok R kokokk ke ok ok ek kk ok fok ok kk ok ok k kk ke kkkkkkkkk GETLIR
GETLIR
SYNTAX? ' GETLIB PNAME ESOTERIC//7//7/

OR GETLIB PNAME,PNAMEZ2
GETLIB RETRIEVES THE PNAME FROM THE NON-DISPLAYED IN-CORE

PICTURE LIST AND DISPLAYS I7. IF PNAME2 IS INCICATED,

IT IS

PUT IN THE TREE AFTER PNAME1l (SEE HELP TREE, HELP GRCUP).

IF PNAME2 IS NOT SPECIFIED, PNAME BECCMES THE FIRST ELEMENT

TREE »
PUTLI
GETL 1
TREE
EXAMP

7/

NOTE THAT PNAME2 MUST BE DISPLAYED AND PNAME MUST HAVE BEEN
B'ED AT SCME TIME (BY PUTLIB OR GETDSK/P OR COPY/P)e.
8 AND PUTLIB ARE THE ONLY WAY TO MOVE THINGS AROUND IN THE
STRUCTURE «

LES? GETLIB SAM
GETLIB MARY,SAM
3 R e X e s Sk ek ook ek gk o dkok ok ok Rk ook e el sl ok deskokod ek o sk ki ok okl kol sk kokok ok ok ko sk k ok kokkkkdkk GETPOI

GETPOIN

SYNTA

X3 GETPOIN PIXsNsXs¥YsZ,K
WHERE N IS AN EXPR AND XsYsZsK ARE VARS

GETPOIN GETS A POINT FROM AN LNAME. THE X,Ys»sZ CCCRODINATES

OF THE NTH POINY ARE RETURNED IN VARIABLES

INDIC
THE L
K IS

ATED HERE BY XeYsZe N RANGES FRCOM THE 1 (THE FIRST PCINT) TO

ASY POINT IN THE LNAME (WHICH DEPENDS ON HOW BIG THE PICTURE IS).
A VARIABLE IN WHICH THE FOLLOWING IS INDICATEOD?:
K=0 DRAWN VECTOR
K=1 NON-DRAWN VECTOR (JUMP) THAT IS, NC LINE ODRAWN
TC THIS PCINT FROM THE
LAST POINT.
K=~1 END OF LIST (LAST VECTOR)
SWITCHES? /N - GETS POINTS SEQUENTIALLY FROM A

PICTURE. ONCE GETPOIN IS EXECUTED,
THEN /N GETS NEXT POINT(S) & USES
THE SAME VARIABLFS. THIS HAS NO
ARGUMENTS . IT ALSD SPEEDS UP
PROCESSING GREATLY

EXAMPLE:

VECTOD

GETPCIN WITCH:20+:GsHe 1 ,,K
THIS WILL GET THE COORDINATES IN DECIMAL OF THE TWENTIETH
R IN WITCH AND PLACE THEM IN VARIABLES GsHs I AND INDICATE

WHETHER THIS LINE WAS DRAWN, A JUMP OR THE END OF THE LIST, IN

VARTA
THE

THIS

BLE Ko
APPLICATION FOR THE SWITCH IS: 9
<N=0
N=N+1
GETPOIN FL oNsXsYe2Z
SK =2>
MACRO WwWILL GET ALL THE POINTS IN THE PIX CALLED FL. BUT IT CAN

BE DONE FASTER WITH THIS MACRO:

CKGEPRPOIN FLeNsXsYZ
GETPOIN/N
SK =-1>

IN BOTH CASES, THE MACRD WILL GIVE AN ERRCOR MESSAGE AT THE END OF

THE P
KNOWS
DOLOO

A WAY
IS:

<N=0
N=N+1
GETP

IX LIST. THE SECOND WILL EXECUTE MUCH FASTER SINCE IT ALREADY
WHICH VARIABLES TO USE. GETP/N DOES NOT WORK WELL WITH
PING, THODUGH.

TO GET TOC THE END WITHOUT GETTING AN ERROR MESSAGE, BY THE WAY,

PIXeN»XsYsZoK

IF K#-1,5K -2

PROM
7/
GQOTO

SYNTA

LTl X vl '}

"PIX HAS ",N," VECTORS">
Kkkhkkkhrrr kb k kb kb kk kb kkk kb bk ki ko kkhkbhkkkkkkkkkkkgkkxt GCTD
X: GOTO MNAME+E XPRE SSION ESOTERIC///7/

GOTC 1S USED TC TRANSFER CONTROL TC A MACRQO WHEN YOU

it A AT A OEererathhar vTe LI AIA /M TULA T vl



LA &~ A lvSe B - M A N S TRANS wf F DN s N L LTI L A N

DON'T DO IT UNLESS YOU REALLY HAVE TGC.

7/ ¥ ko ok bk ok koo kdok ok dokokkokk ok kokkk ok ok ke kg kg ki kfok kokkk kkkk kkkkkkkkkkk GROUP
GROQUP
SYNTAX: GROUP PNAME 1 . PNAME2, GNAME

GROUPS PNAMEl,s, PNAME2 AND EVERYTHING BETWEEN THEM INTC A GRQUP
NAMED GNAME, PNAMES MUST BE DISPLAYED. PUTLIB/GETLIB SEQUENCES MAY
*BE USED TO ALTER GRAQUP STRUCTURE BY ELIMINATING OR ACDING PICTURES IF
"NFCESSARY . ANY COMMAND WHICH WILL WORK ON PNAMES WILL WORK ON
GROUPED PICTURES (EXECPT DELETE)« CHECK ®TREEY BEFQORE GROUPING
TO MAKE SURE THE PNAMES ARE ON THE SAME LEVEL £ THE RIGHT STUFF
IS GROUPED.
GROUP WORKS WITH BLANK'D PIX TO0OO.

THE COMMANDS WHICH WORK WITH GROUPS ARE:
GROUP CUTCFF  FIX GETL I8 MOVE PATHMOV PUTLIB RESET
ROTATE SCALE SETCAQ SETINT SETDRG

WITH GETLIB AND PUTLIB, YOU CAN MOVE PIX &€ GROUPS ARCUND
IN THE TREE DATA STRUCTURE.
FOR EXAMPLE, IN
GETD PLANE
GETD PROP
GROUP PROP,PLANE ,SAM
THE TREE LCOKS LIKE:
SAM
PROP
PLANE
NOW A PUTLIB PROP WILL UN-DISPLAY 1IT AND TAKE IT QUT OF THE
GROUP SAM. A GETLIB PROP WILL RE-DISPLAY IT AUT IT WILL NOT BE
IN SAMs TO GET IT 8ACK IN SAM, YOU HAVE T0O GETLIB PROP,PLANE.
FURTHERMORE,
GETD/P WHEELS ‘
GETL/W WHEELS,PLANE
WILL GET WHEELS UNDER SAM WITHOUT ANY UNSIGHTLY FLASHING (CUE TO THE
GETL/W WHICH WAITS FOR THE TRANSFORMATIONS TO TAKE EFFECT BEFORE
DISPLAYING).

7/ % ook i ke e g ok ok ook gk ol s oie sk kol o o s ko sk ol sk oo e e afe sk R o ok ol R ol g ok o e o ok e ok ik ok ok k& Kk
/% ’
GEE WHIZ, WHAT CAN I SAY EXCEPT THAT THERE TISN'T ANY INFO ON-THE
CCMMAND THAT YOU TYPED IN, MAKE SURE THAT YOU SPELLED IT RIGHT.

TRY IT AGAIN, :
7/ e 3k o o o ok el o 3k e ok ke sk Feofeook X Aok ek ke sk dk % %k R kol sk ek ek ok ke dle sk e ol ekl s de e ook o ok ok ke Aok ok ok ok ook ook

/77 o o e A e e ok o e e e e ok ki ok Aok oo ok el Kok ook ek ke o ek ook ek ke kb ek ok ok ek kkkkokkk HELP
HELP

SYNTAX: HELP COMMAND-NAME
HELP IS HERE TC ANSWER SYNTAX QUESTICNS.

CERTAIN ABBREVIATIONS HAVE BEEN USED WHICH wILL, HCPEFULLY,
AID UNDERSTANDING:

ANAME IS ANY PICTURE OR MACRDO NAME

PNAME IS ANY PICTURE NAME (GROUP 0OR SINGLE PICTURE)
PIX IS ANY SINGLE PICTURE

GNAME IS ANY GROUP NAME

MNAME IS ANY MACRQ NAME

DNAME IS ANY DISK FILE NAME

ARKRNAME IS ANY ARRAY NAME
CPLNAME 1S ANY COMPILED MACRC IN BINARY FORM
<CR> 1S THE.SYMBOL FOR CARRIAGE RETURN, THE KEY YOU MUST PUSH
TN END LINES YOU TYPRPE ON THIS TERMINAL.
NAMES IN CORE MAY BE ABBREVIATED TO ENOUGH LETTERS TO INSURE UNIQUENESS,

POOOD55>DEV IS ONE OF THE FOLLOWING ANALCG DEVICES OR VARIABLES

DIALS 0-9 {D0-D9)

SLIDE POTS (S0 - s59)

TEN TURN POTS (PO - P3)

TABLET (TXs TY AND TZ)

JOYSTICKS {(UXsJY s JZ) AND (KXsKYsKZ)

VARTIABLES (A-2)
(VA -VvZ) -
(WA - WZ)
(FA - F2Z)
(SA-SH) SINE VARS
(CA-CH) COSINE VARS
(LA-LZ)} LOCAL FIXED VARS

(EA-EZ) LOCAL FLOATING VARS

(ODA-0H) ANALOG 0DOUTS

PLUS THE TIMFE-BASED VARIABLES
SEE HELP DEV FOR HOW TO USE VARIABLES.,

2>>5>>>>VAR 1S A DEV THAY DCES NOT OBEY DEVICE CONVENTIONS AS
CUTLINED IN HELP DEV, VARS ARE USED WHSN

Lalla Ll Rankh o Wk gl WA o4 LA haaial jo I g R aie ol I B X NN sull 0¥ T A VAT A
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FULL-BLOWN DEV'S FOR SOME REASON.

DOOOD>55EXPR IS A MIX OF NUMBERS,DEVS AND ARITHMETIC OPERATORS WHICH

ALWAYS EVALUATES TO A SINGLE NUMBER.
THE OPFRATORS ARE +y—y %, /.,
EXAMPLES: A

D7

200

A+(D7/7200) %35~-B=(K/17)
THERE IS OPERATOR PRECEDENCE WHEN EXPRESSICNS
ARE EVALUATED J.E.s EXPONENTIATION IS DONE FIRST
(ONLY FOR USE WITH FLOATING POINT NUNMBERS),
MULTIPLICATION AND DIVISION ARE DONE NEXT, FINALLY
ADDITION AND SUBTRACTION ARE PREFCRMED.
PARENTHESIS CAN BE INSERTED ARCUND PARTS (OF AN
EXPRESSION SO THAT DESIRED OPERATIONS WILL BE
PERFORMED FIRST, THUS THE FCLLOWING EXPRESSION
{(S2+8)/2+#12 EQUALS 42.
THERE IS A MOD FUNCTION #%» SO 10%4 EVALUATES 70 2.

SEE HELP FORTRAN FOR MORE DETAILS ON ARITHMETIC STATEMENTS.

DOO>OOO>BVAR IS A STRING VARIABLE AND HOLDS TEXT.
STRING MANIPULAT ION IS COMPLICATED EXCEPT
FOR THIS CASE:
PROM “WHAT'S THE PIX NAME"
INPUT S$A
GETDSK $A
ROTATE $AysXsDO0,D1
THIS EXAMPLE USES $A AS A DUMMY SO MACROS CAN BE GENERAL
PURPOSE. SEE HELP MACROS FOR MDORE DETAILS.

DOCUMENTATION CONCERNING SYNTAX FOR A PARTICULAR CTOMMAND MAY

B8E RETRIEVED BY TYRPING HELP FOLLOWED BY THE COMMAND NAME:
HELP ROTATE

WILL GET INFORMATION ON THE ROTATE COMMAND.

THERE ARE ALSD SYSTEM MACROS FOR MOST COMMANDS SO IF YCQU DC

NOT UNDERSTAND THE DDCUMENTATION IN HELP, A MACRO WILL STEP YOU
THROUGH MOST COMMANDS. CALL CLIP, FOR INSTANCE, WILL

RUN YOU THRCOUGH THE CLIP COMMAND.

1F YOU GET AN ERROR, TYPE A "?2" FOLLOWED BY A CARRIAGE RETURN
, {AGAIMy RFFERRED TO AS <CR>). THE ERROR MESSAGE WILL BE PRINTED 0OUT.

COMMANDS MARKED "{STRING MANTPULATION)® AND ESCTERIC//7/7/7/"
ARE BEST SKIPPED BY NOVICES.

IF THE HELP DOCUMENTATION DDES NOT MAKE SENSE, PLEASE MAKE A
LtCT OF NOISE ABCUT [T. IT'S HARD TO GUESS WHAT YOQU DON'T UNDERSTAND.,

THE HELP DOCUMENTATION IS MOSTLY FOR SYNTAX QUESTION. SCME ADDITICNAL
CLUES ON HCOW TO WRITE GRASS PROGRAMS ARE CONTAINED IN HELP FDRTQANa
HELP DEV, HFLP PIX, AND HELP MACR0S.

NOTE THAT THE CNTL W BUTTON WILL HALT A HELP PRINTOUT UNTIL YOU HIT
CNTL Q. YOU TYPE CNTRL Q AND THE OTHER CONTROL FUNCTIONS BY HCLDING
DOWN THE CTRL BUTTON AND TYPING THE LETTER KEY. IT WORKS JUST LIKE
A SHIFT KEY ON A TYPEWRITER,

THE CNTL S BUTTON WILL HALT EXECUTION OF A MACRD AND PUT THE USER

IN THE #-SIGN MODEs. IN THIS MODE THE USER CAN PERFORM ANY CF TFHE
SYSTEM COMMANDSe TO RETURN TO MACRO EXECUTION, TYPE ?'RESUNE?',

REMEMBER TO USE THE.CNTL C BUTTON IF THINGS GET QOUT OF HANC, AND THAT
THE WOFRST YOU CAN DJ IS STALL THE COMPUTER,

4 de e dkok ok ook kR ko kol ok ok ko ke ok ko kk ok kR kk ok kok okk ok ok ok kdek ko kkkk ok kkok ko kkkkxk
7%

THERF IS NC DESCRIPTICN AVIALABLE FOR THIS COMMAND AT THIS TIME, CR
COMMAND HAS BFEN MISSPELLED. -~==SORRY.

77 s Aok ok el o o ok ok A o ok e ok ok ok ok ok o ok R ok ok Aol ok ok kol ok ok o ok Rk Rk ke o ook ok ke kb ok %
/7 dk dookok o ook ok ok kK ek okok ok ok ok ok Rk ok ok kR ko kR kR Rk Rk kR Rk kR kR R Ak Kk kkkk [F
1F .
SYNTAX I1F VAR OPR E XPR, COMMAND

OR IF FS¥#¥ 0OPR EXPR, CCMMAND

CR 17 SVAR (OPR ALPHA~-FXPR,COMMAND

IF IS THF SYSTEM'S CONDITIONAL FOR USE WITHIN MACRCS. THE

CRYPTIC SYNTAX AROVE IS RECAUSE THE IF STATEMENT IS SO FLEXIEBLE. DEV

AND FXPR ARE DEFINED IN "“HELP HELP™

OPR CAN BE FQe NE, LEy LTy GE, GTy, =, OR # (NOT EQUALS)

FS#%¥ IS FSO0 - FS1S FOR FUNCTION SWITCHES (0=0FF, 1=0N)

SVAR 1S $A - 82

ALPHA-EXPR IS EFITHER $A-$Z OR PANY STRING IN QUOTES?', IF ONE OF THE
CHARACTERS IS A wxn, THEN ALL STRINGS MATCHING THE CHAPACTERS UP TO

r—-vvﬂ.—-o ——— a0 B IR I PN
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GRASS STATEMENTS.

FS1=1,00 PRETTY

FS1 EQ 1,00 PRETTY {SAME THING AGAIN)

DO LT DY/22,A=A+900

QA GT 0+SK O

TX GT O0LIF TY GT 0,PUTP TXsTY»0,0

$A=3B,,SKIP 57

$A='YES *, SKIP XZYES

SAMY YRV ,SKIP ZNO

$B='TIGER ', FSON FS13D0 TIGMAC

NOTE THAT IF FA+32 GT 8+10 IS ILLEGAL. YOU HAVE TO COCE 1T LIKES
IF FA GT B+10-32 ve e+ ONLY VARS ARE ALLOWED ON THE
LEFT SIDE OF THE 0OPR.,

EXAMPLES:?S

b ot ot St Bl o ot Pk 1t
mAaMMTMMMNTMTM

V4 3 e o o o ok o o fk Ak A e o ok ok ok ok ook s e ko R0k ok g ol ok sk ok e ok ook ok ek ok ok ok ok R ok ROk K %
INPUT

SYNTAX?: INPUT VAR
OR INPUT $VAR

INPUT 1S THE COMMAND YOU USE IN A MACRC TO GET A
RESPONSE FROM THE TELETYPE. YOU HAVE THE CHOICE OF INPUTTING
NUMBERS INTO FIXED OR FLOATING VARIABLES, CR INPUTTING NAMES
OR OTHER CHARACTER STRINGS INTO S$VARIABLES.
INPUT CAN BE FAIRLY ESOTERIC IN USE. FCR EXAMPLE, WHEN
USING THE ARGUMENT FEATURE COF DO, CALL OR EXECUTE, THE
ARGUMENTS ARE AUTOMATICALLY FED VIA THE INPUT COMMAND INTO THE
MACROC. THIS MEANS THAT YOU CAN TEST THE MACRO INTERACTIVELY AND
AND THEN USF 1T AS PART OF ANOTHER MACRO WITHOUT REWRITING
ANYTHING EXCEPT THE DO, CALL 0OR EXECUTE COMMAND L INE,
INPUT IS NORMALLY PREFACED WITH A PROMPT SO THE USER KNOWS
WHAT IS EXPECTED.
INPUT/0 AND INPUT/1 THRDUGH INPUT/9 ARE ESQTERIC TOO.
INPUT/0 WILL GET THE LAST CHARACTER TYPED AND WILL NCT WAIT. IN THIS
MODE, INPUT OFF THE KEYBOARD MAY BE USED LIKE FUNCTION SWITCHES.
INPUT/1 WILL WAIT FDR ONE CHARACTER TO BE TYPED AND THEN
GFAB CONTROL BACK WITHOUT WAITING FOR A <CR>,
INPUT/S WILL WAIT FOR FIVE CHARACTERS, ETC. NCRMAL INPUT COMMAND
USAGE ALWAYS RESULTS IN THE SYSTEM WAITING FOR A <CR>. :
INPUT 0OF NUMBEPS MAY BE SEPARATED BY COMMAS IN BOTH
THE INPUT COMMAND AND/CR THE RESPONSE. IF ENOUGH INFORMATY ION

1S SUPPLIED, THE MACRO CONTINUESS: OTHERWIZE THE SYSTEM WAITS.

FOR EXAMPLE:
PROM1: <PROM “ENTER THE TWO NUMBERS®
INPUT A,B
PROM "“THE SUM IS ",A+B>
SWITCHES: ,
ALL THESE SWITCHES ARE ESOTERIC/////
/L - TAKES ARGUMENT AS PASSED FROM DO AND THEN
FLUSHES THE REST. (USED TQ PREVENT CASE OF
USER PASSING TO MANY ARGUMENTS.)

70 - INPUT VALUE IN DCTAL (BASE EIGHT)

a4 - TERMINATES INPUT FROM ARGUMENT LIST AND
SAYS YTAKE NEXT INPUT FROM TTY AND TURN
PROMPTS BACK ON¥

/70=-/9 AS EXPLAINMNED AB0OVE

EXAMPLES? INPUT A -~ WHERE A 1S A NUMERIC
INPUT 38 = WHERE $8 IS A CHARACTER STRING
INPUT -FC - WHERE FC 1S A FLOATING PCINT NUMBER

*<PROMPT "WHAT PICTURE 2w
+INPUT $A
+ROTATE $A,X,D0>

’77 0 sk o ok ok ok ok ol ok ok ook A ook o ok o ok ok ok okl ook o o o o s e ok ok ot o ok ok o o ke o ok ok sl oK ok ok ok ok
7%

YOU ARE QUT OF LUCKs THERFE IS NO HELP ON THAT COMMAND. CHECK YOUR
SPELLING, BRY TRYING IT AGAIN, DK??
77 s ok e ok o o ok g o o ok ook ok ok 3 i ool sk Bk kR o ok e dkok kR ok ok R R R R Rk R ok Kok R ok ki ok Rk Rk

INPUT

Y4 2 ok ok g o sk g ot o gl ok o ok e ok ol ol sk o ook o fokoik ko oot sl ol s oo o o st ok e 3 e ok ok ok e ok ok ok ok e o o ke ok e ok o okl ok ok ok

/%
JUMPING JOSAPHATS—=== THERE AIN!T NO COMMANDS THAT START WITH A “J%.
CHECK YQUR SPELLINGsecscsse

/77 hkkkrk kg gk kkg ok kok ko odok okok ok ko ok kk ko ek ek kk kkkk kR pr kxkkk kkkkk Xk
/77 ke ko Ek kg Rk kok ok ko k ko okdokkkk ok kR kkkk ko ks kr Rk kkkkkkkkkkk KEEP

KEEP
SYNTAX: KEEP COMMAND

KEEP IS USED TO SAVE CERTAIN COMMANDS IN CORE If YCU USE THEM
DFTEN. NORMALLY, THE COMMAND IS BROUGHT IN FRCM THE DISK AND
EXECUTED, AND THEN DELETED. IF SUCH A COMMAND IS IN A LOOP,



ONE OF THE FOLLOWING COMMANDS, KEEP IT. AFTER
YOU'RE DONE WITH 1T, USE DELETE/C COMMAND TO GET RID OF IT IF
YOU'RE SHORT ON CORE.

THE COMMANDS WHICH ARE DISK RESIDENT CURRENTLY ARE:

ARPRAY BACKUP BUMP cCOMPIL COPY CHANGE CLIP CONVRT
DIRDSK DIRCOR DIRTAP FIX HELP LOGIN LOCK MDIRC
PUTDSK PUTTEX PUSHVA POPVAR PRINT PERSP RENAME RESET
RENAME FRESCLV SEARCH SHADE SMOCTH SCFTRC SOFTEX TEXT
TREE TYPE WINDOW ZAPTEX

COMMANDS THAT KEEP THEMSELVES AUTOMATICALLY ARE

EDIT PATHMO TRACE
EXAMPLES? KEEP GETLIB
: KEEP TREE

KEEP PUTDSK

BY THE WAY, YOU HAVE TC USE THE KEEP COMMAND BEFORE YOU USE THE
COMMAND ITSELF IF YOU WANT IT TO STAY IN CCRE.

7/ 2 ek g ok e %o % & ook ok S ko el ok ok ok ol o ok o ool el ok ol e ok ek ol kfokok ko ook kool X dok ko ok kokle ek kR ok ki ok
/*
THERE IS NC HELP ON THAT 0ONE, IT MUST BE A DOOZY. CHECK YLCUR SPELLING

BY TRYING THAT ONE AGAINesessose
7/ 3 g ok e o ko ok skook g el gk aloakok e ek ko Yok Sk ok e e ol ke o ke ol gk kol skl Feok ool o sk ok ok ke ke ook X ok eokook ook ok & %k
Y4 A % %k ok 3 e ok e A ofeode o o ek ook ol ok Sk dkokok ok ok ek oo ok ok ok Rk kk ko ok kdkkk ok ok ok Rk kkokkkkkkk LENGTH

LENGTH
SYNTAX: LENGTH CHAR STRING,VAR (STRING MANIPULATICN)

LENGTH PLACES THE LENGTH OF THE STRING INTQO THE VARIABLE
SPECIFIED.

EXAMPLE: %*$B8='GRAPHICS SYMBIOSIS'
*L_ENGTH $B,A
#PROMPT A

/77 ******#****#***##********#****#****f*****************#****#******* LINES
LINES '

SYNTAX S LINES LNAME

LINFS PUTS LNAME 'S VECTCRS IN REGULAR DRAWING MODE. IT
IS USED TO RECOVER FROM DASHES AND POINTS MODES,

EXAMPLE: LINES DIAMON

7/ & % & 3 % e ek ok sk ol e ook ooode s ok ok e o o ofe sk ok ok ok sk ok okl ook dkode ol ok kool ok ok ko kok e kokk ok LTIST
LIST

SYNTAX? LIST

LIST CAUSES LINES OF A MACRO TO BE ECHOED DURING EXECUTION.
IT IS A USEFUL DEBUGGING TOOL. LIST IS TURNED CFF B8Y XLIST.
/7 e 3k g ok o e ook e ook ¥ 3o ook ok ke ke ok ok e ool ke ok ok ool ik e ook ok ol ok ko ke ok ook ok ok kkok kokk kdkk L CGI N

LOGIN

IF YOU DON'T KNOW HOW TO USE LOGIN BY NOW, YOU'RE A SUSPICIOUS PERSON.
IN FACT, THE POLICE ARE COMING RIGHT NOWese oo ssoessee

V4 e Sk ok ok ok gk ok ok ok ok ok ook ok ook ok ok sk koK Bk Rk Kok ok KRRk Rk Rk kR Kk k Rk ok kk k& L COK
LOOK
SYNTAX: LOOK ANAME ,VAR

OR LOOK/D DNAME,VAR

LOOK CHECKS TO SEE THE THE ANAME IS IN CORE
(0P WITH /7D, ON THE DISK). IF IT IS ON IN CORE (OR ON DISK
WITH /D) IT RETURNS A VALUE OF 0 IN THE VAR INDICATED. IF IT IS
NOT THERE, IT RETURNS A VALUE OF 1.

EXAMPLE PROM “WHAT PIX"
INP $8
LOOK/D $8.DEC,C
IF C=1+PROM $B," 1S NOT ON DISK";SK =3

LI O ]

/77 Hkkdrdeokkokbokkhk kg ko ok kkk ko ko ko kkkkrkkkkkkp kkok gk kdkokkkkkkkkkkk {_PNAME
LPNAME
SYNTAX: LPNAME S$SVAR

LPNAME RETURNS THE NAME OF THE PICTURE CORRESPONDING
TO A LIGHT PEN "HIT® IN THE $VAR INDICATED. IF NO LIGHT PEN
HIT IS SEEN, THE $VAR REMAINS UNCHANGED.

EXAMPLE 2

L Xl B



L X N

IF $C“"’ SKIP~ -1 (WAIT FOR HIT)
DELETE %C {DELETE THE PICTURE, FOR EXAMPLE)
/77 e oo e g ok dede ook o ook ok ek f dole ol Aokt el g e ok ok ook ek ok ek ok o ok okl ok ok ok olokok ORI OOk Kok kok
/*
1 LOOKED FOR A HELP LISTING FOR THAT COMMAND, BUT I CCULDAN'T FIND
ANY MUST NOT BE THERE RIGHT NOCwW, OR YOU CIDN'*T SPELL 1T RIGHT.
Y4 3k ok %k 3o ok ok de ko ok %k ek dofdk ok ok ok %k gk %k gk Rk o % 0k ok ok e ok e e skl ok e gk ook o %t ok ok ok o e dde Bk e o ok ok ok ok kX

Y &4 Je e d ik o g e ok 3k oo ol e ok ol ko ok ok kol ook ok dk ko ok o ol ok o ok e ook ko ke e ok ok okl ok Kok ok ki ok R kok ok kkkkk MDIRC
MDIRC

SYNTAX: MDIRC

MDIRC IS LIKE DIRCOR EXCEPT IT DOESN'T PRINT CUT ALL THE
INFORMATION THAT DIRCOR SUPPLIES {(1.E. NOTES OR TOTALS). MDIRC
TAKES UP LESS SPACE THAN DIRC SO IT IS USEFUL IF YOU GET
AN ERRCR #1232 (0OUT OF CORE) WHEN TRYING TQO USE DIRC.

/77 e ool g % ok o oot ook ek kokok sk ek ok Rk R fok Rk ok ke bk ok ok Rk doe ok kok kk ok ke kkkk kkkkk¥x MCDIFY
MODIFY
SYNTAX: MODIFY ANAME+4EXPR ESOTERIC///7/7/

OR MCDIFY ANAME+EXPR,EXPRIsVAR,EXPR2

OR MOD EXPR

MODIFY ALLOWS THE USER TO LGDK AT CORE LOCATIONS FOR
DEBUGGING PURPOSES. THE CUTPUT RADIX IS SET BY SWITCHES ANC
THE SYSTEM THEN WAITS FOR INPUT TC CHANGE THE CORE LOCAATICN.
IF A <CR> IS SEEN, NO MODIFICATIONS ARE DONE AND MODIFY IS FINISHED.
IF A KLF> IS SEEN, THE NEXT LOCATION WILL BE ACCESSED.
IF A "|v IS SEEN, THE PREVIOUS LOCATION WILL BE ACCESSED,
IF A """ IS SEEN,THE CONTENTS OF THE ADDR IS USED AS AN ACCR {INDIRECT).

IF A NUMBFR 1S SEEN, IT WILL REPLACE THE PRESENT LOCATION'S CONTENTS
WITH THAT NUMBER AND DISPLAY THE NEXT LOCATION.
IF EXPR1,sVAR,FXPR2 ARE USEDI EXPR1 IS ADDED T ADDR(DECIMAL)

VAR GETS OLDC CONTENTS OF LOCATIOCN

EXPR2 REPLACES LOCATION IN CCRE(DECIMAL)
IF EXPR IS LEFT QUT ENTIRELY, MOD USES THE LAST ADDRESS USED BY :
MCD OR SETBFK.

SWITCHES?S
/A - FOR ASCII REPRESENTATION
/7B = FCR BYTE REPRESENTATION
/D - FCR DECIMAL REPRESENTATION A
/70 - FOR OCTAL REPRESENTATION (DEFAULT)
/V - FCR VECTOR GENERAL ADDRESSES
EXAMPLES: MOD VG+2000
MOD GRAPE+100
MQD 77646
44 ¥ dokofok kdokok koo ook ok ok kok dek ko dkeode ok ko sk k ok kk ko ok ek dokk ok ko k ok kkkkkkkkr MOVF
MOVE
SYNTAX: MOVE PNAME,DEV] +DEV2,DEV3

THE MOVE COMMAND TRANSLATES THE PNAME ALONG THE CCCRDINATE
AXES THE AMOUNT INDICATED BY DEVI FOR X, DEV2 FOR Y AND DEV3 FOR Z.

MOVE USFS THE DEVICE CONVENTIONS OUTLINED IN “HELP DEV®

EXAMPLE 2 MOVE GRAPFE,D1
MOVE TQOM,F i
THE FIRST EXAMPLE MOVES THE GRAPFE ACCORDING TO Cl1,02, ANC D3.
THE SECOND EXAMPLE MOVES TOM ACCORDING TO THE VARIABLES F+G,AND He.
MOVE SAM,D5,RA,1000
THIS MOVES SAM ACCORDING TO DS (X-AXIS), VARIABLE RA(Y=-AXIS)
AND A CONSTANT 1000 (FOR Z-AXIS)e.
Vs o e s e o o o ok ko ool K i Rl ok ok ke ok ol ool ok ol ok ok 3 8 ode ok ek ool XK ok o ok ol ok e ok ok ok ook o ok % ok ek % Kk
/%
HMMMMMM, SOMETHING IS AMISS HERE, EITHER THERE ISN'T ANY HELP DN
THAT COMMAND, OR YOU CAN'T SPELL IT RIGHT., LET??S TRY 1T CNE MORE
TIMFE, OK?

77 3 A dk s o o e o ke ok ol o e ool e ek ook ek ok ok ok o slake ol sk e e e ool e Ak ko e ol e ol ok e ok K ok dfe e e ol ke e s ok ke ok o ok ok ok kX
V4 frke ko kdhkok koo Rk d Xk feokok ok ok ok ek ko kolcokok ok kR koo ok Rk ok kR k ok kkk
/%
NG NO ND, YOU'RE GONNA GET ND WHERE FAST ASKING FOR HELP ON A COMMAND
THAT STARTS WITH AN "N, LET'S FACE 1T, YOU BLEW THE SPELLING
Y&4 ke Rk Rk ok ok ko k kxR kR kR Rk R ko ke kk kx k ok kkh kkk kkkdk
77 ***f*****#***********************#*****t*******************#**#*** ONERRC

ONERROR
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CNERROR SETS UP A CCMMAND TC BE EXECUTED IN THE EVENT
AN ERPCR QCCURS, THE SYSTEM STICKS THE ERRDOR NUMBER IN THE
VARIABLE INDICATED AND EXECUTES THE COMMAND YOU SPECIFIED
AFTER THE CCMMA 1IN PLACE OF THE COMMAND WHICH CAUSED THE
ERROR. (NOTE THAT IT ALSO THROWS OUT THE REST
OF THE LINE IN ERROR T00.)

SKIPS IN DONERRCR COMMANDS ARE TAKEN RELATIVE TO THE
LOCATION OF THE COMMAND IN ERROR,, NOT TO THE LOCATION OF THE
ONERRCR COMMAND ITSELF, IF THIS CAUSES CONFUSION, REMEMBER TO
HAVE ALL ONERRCOR SKIPS REFERENCE XULABELS INSTEAD. THEN IT's CK
AND EVEN EASY TO FIGURE 0QUT.

YOU CAN EVEN CALL A MACRO IN THE EVENT CF AN ERROR.
THIS IS IMPORTANT IF THERE IS A POSSIBILITY OF
MULTIPLE ERRDRS OCCURRING. THIS IS WHY THE ERROR NUMBER
IS PUT IN THE VARIABLE,

EXAMPLE ONERROR VA,DO FIXUP
WHERE FIXUP IS
FIXuPe: <IF VA=13,DELETE S$B3PETURN
IF A=1,GETDSK $A;RETURN

Q..ETC.)
THE ERROR NUMBFRS ARE GIVEN IN ERRMES.SYS 31,4 IN THE RIGHT MARGIN.
SWITCHES? /A - IGNORE ALL E£RRORS

NOTE THAT /A IS A DANGEROUS WAY TO DO THINGS.

NOTE?: ONERROR WITHOUT ANY OPERAND CANCELS THE SETUP.
YOU SHDULD CANCEL ONERRORS WHEN YOU ARE DCNE
WITH THEM SO THEY DO NOT DO WEIRD THINGS WEFEN
AN ERRCR 1S ENCOUNTERED SOMETIME LATER ON.
RESTART CANCELS ALL ONERRORS.

EXAMPLE:
ONERRDR A, GETDSK WITCH.DEC 31,1
GETDSK WITCH
IN THIS EXAMPLE, IF THE WITCH IS NOT FCUND
IN THE USERS AREA, INSTEAD QF GIVING AN ERROR
MESSAGE, THE WITCH WILL BE TAKEN FROM THE
COMMON AREFA OF THE DISK.
ONERRDOR ALGETD $A;SK 0
ROTATE $A.X,DO
THE ABOVE WwWILL GET THE PIX FROM THE DISK IF IT IS NOT IN CCRE BECAUSE
ROTATE SENSES AN ERROR,. THE 9“SK 0" RE=-EXECUTES THE ROTATE INSTRUCTION.

/77 Tk Rk ok kR kg gk fokkokokkkfkkkkkkkdkokkkkdkokk kdkkk ok ok kkkkkkkkkkkktkdk CFEN
OPENO
SYNTAX:? OPEN PIX

CPEN 1S USED TQO SET THE NAME FOR FUTURE PUTPQOI'S AND
DELPCI'S, IF YOU DO A PUTPOI WITHOUT AN OPEN, YOU WILL GET AN
ERROR MESSAGE,

EXAMPLES? OPEN SAM

OPEN $A

THE NORMAL SEQUENCE 1S3
OPEN PIX

X=1Q00

PUTPOY XsXs0,0
PUTP Xy=Xs040

i PUTP =X3s=X30+0
PUTP ‘XvX!OQO
PUTP XeX40,0
CLOSE

THIS WILL DFAW A BOX.

A SIMPLE MACRC TD COPY EVERY OTHER POINT IN A PICTURE WwWOULD BE:

<OPEN FOOC

N=0

XMORE N=N+1

GETP OLDWNsX2¥YeZ,K

IF K==1,CLOSE SRE TURN

N=N+1

GETP CLDsNsXsYsZ,K

I[F K#-1,PUTP XesYsZ+K35K XMORE

CLOSE>
NOTE THAT K==1 IN A PUTPDI IS REALLY TAKEN AS A 0. IT DOES NOT
TERPMINATE THE PICTURE AS IT wOULD IN ZAPPOI. ONLY CLCOSE CAN TERMINATE
AN CPEN'ED PICTURFE.,
7/ Sdckke ok kg kg ko kk ko kkok ke kR Rk kkkk Rk ok ko ko ok &k kXK
7%
AH-DH, 1 CAN'T SEEM TC FIND HELP ON THAT COMMAND. IT MIGKT NOT 8F
HERE, BUT CHECK YOUR SOELLING, AND TRY THAYT ONF AGAIN.
Y4 Rk kk koo ek ko ko kR ok kR ok kR ke Rk ko kR ek ek ke kb kR kkkk
7/ e dk 3 ok ook Aok dkok ke ok ko ek o ok ko ek ek e ek ok k ok ok ko ko kR ok ek k ok ok Rk kk ok kkkkkkkkk PATHMC
PATHMOQV



DI 1IN MA e Lo TN N RAA A2 4 FTINASS L 257 A /A F VMNP Y

OR PATHMOV PNAME,,PIXsVAR.DEV,DEV

PATHMOV MOVES PNAME TANGENTIALLY ALONG PIXe THE
VAR INDICATES THE POSITION ALONG THE PATH AND RANGES FROM Q TO THE
NUMBER OF PCINTS IN PIX., RESETTING THE VAR ANYTIME CAUSES
THE PATHMOV TD RESUME AT THAT POINT. SETTING IT TO ZERO STARTS IT
FROM THE BEGINNING.
THE FIRSYT DEV IS THE SPEED. BELOW 0, IT7
CAUSES AN INTERPOLATION BETWEEN POINTS. FULL NEGATIVE STOPS 1T7.
IF THE DEV 1S POSITIVE, THE SPEED IS TAKEN AS THAT MANY
POINTS PER 1/60 SECOND. THE SECOND (OPTIONAL) DEV IS USED TO
GIVE FINENESS WHICH HELPS SMMOOTH THE PATH SOMEWHAT,
PATHMOV DOES NDOT USE THE NEW DEV CONVENTIONS IN HELP DEV.
WHEN THE END OF THE PATH 1S REACHED, THE VAR IS SET 70 -1.

EXAMPLE 2 PATH BIRD,PAT1,A,D0

NOTE: THE VAR (A, IN THIS CASE) IS SET 70O -1 WHEN THE END CF THE
PATH 1S REACHED SO THE FOLLOWING SETUP WOULD CAUSE THE PATH TO BE
INDEFINITELY REPEATED:

PATH BIRD,PAT1,A,D0

DOL <IF A LT 0+A=0>
SEE HELP DOLODOP IF THIS IS CONFUSNG. BASICALLY, IT7
JUST SETS A TO ZERO WHENEVER IT GNES NEGATIVE.

77 TRk Rk k ok ok Rk R Rk Rk kR dokk R ok kR Rk Rk Rk kR ok R ok kR kR k kR kkpkk Rkt %k PENOFF
PENQFF
SYNTAX: PENOFF

PENCFF TURNS THE LIGHT PEN OFF.

/77 ook e fok ok ek ok rdekk ok ke hk ki kk ok kk kkokkkkkkkkkkkokkh ki kk xokkrkkkrkkk PERSP
PERSP

SYNTAX PERSP PIX1:PIX2, AEXPR,SCALE
WHERE SCALE IS AN EXPR

PERSP CREATES A NEW PICTURE BY MAKING VARIOUS HARDWARE
MODIFICATIONS TO A PICTURE (SPECIFIED BY PIX1)s AND PUTTING THE
MODIFIED PICTURE INTQ THE NAME GIVEN BY PIX2,

PERSP THEN DOES A VIEWING PERSPECTIVE TRANSFORMATION ON
THE NEW PICTURE, BY ASSUMING THAT THE VIEWER 1S AT A SCREEN COCROINATE
SPECFIED BY AEXPR ON THE Z~AXIS.,. 500 IS THE DEFAULT VALUE USED
FOR THE SCALE ARGUMENT, A SCALE FACTOR OF 1000 wWILL DOUBLE THE
SIZE 2Ff THE QUTPUT PICTURE, 250 WILL REDUCE THE SIZE OF THE
OUTPUT PICTURF BY 1/2, ETC.

THE OLD PICTURE IS NOT AFFECTED IN ANYWAY BY DOING A
PERSPECTIVE. )

SWITCHES: 7C =~ UPRPERATES THE SAME AS ABOVE EXCEPT HARCWARE
MODIFICATIONS ARE IGNORED AND AEXPR CAN
BE SUBSTITUTED WITH XEXPR, YEXPR, ZEXPR
THAT WILL SPECIFY THE POINT OF PERSPECTIVE
CRGIN (I.Es THE /C SWITCH ASSUMES THE
VIEWER 1S LOCKING TOWARD THE SCREEN CRIGIN
FROM THE COCORDINATES GIVEN BY XEXPR, YEXFR
AND ZEXPR, ONE OF WHICH MUST BE NON-ZERO)
EXAMPLES?
PERSP TV sF00+500,250 ‘
THIS WILL DC A PERSPECTIVE TRANS., ON THE PICTURE
TV WITH THE VIEWER AT Z-CCOCRDINATE S00. THE
RESULTING PICTURE IN "FOO" WILL BE 1/2 THE SIZE
OF THE ORIGINAL .

PERSP/C STEEPLE.DOW+0,2000,1000,1000
THIS PERSPECTIVE WILL BE DONE BY PLACING THE
VIEWER AT COORDINATES 0,2000,1000 AND THE
RESULTING PICTURE WILL BE TWICE NORMAL SIZE.
/C PERSPS AFE GDOD FOR FOLLOWING A PATH TRFOUGH AN CBJECT.
USE THE PATH COORDINATES TIMES 16 AS ARGUMENTS TO PERSP/C.

s Ak o o ol ek et ol ok kg o kK Mok ok R ok kb kR kR kR Rk ok kR kkAk R Rk Rk kokk kkEk kkk POINTS
POINTS
SYNTAX: POINTS PIX

POINTS CHANGES PIX*S VECTORS TO DISPLAY ONLY THE ENDPUINTS.

EXAMPLE PCINTS MOREY

77 ¢ ook e e o st o ke ok o koK ol ok siek ok ok s kol ook ok ok kolok R ok ok kokok kR ok Kk Rk ok kXK Kk kkkkkkk & POPVAR
PCPVAR

SYNTAX: POPVAR ARGUMENTS ESQTERIC//77/

POP IS THE OPPOSITE OF PUSH. IT IS USED TO RESTORE PUSHED
VARIABLES. THE ARGUMENTS ARE PAIRED AND MUST BE IN THE
ORPDER A-Z, VA-VZ, WA=-WZ, & FA-FZ, THE ARGUMENTS SPECIFIED ARFE

N el el o oY -~ - .~ v o~



EXAMPLES?

pOP

POP C,F2Z RESTORES ALL BUT A & B

POP AsM,,0,VBVEsFKsFM,FZ RESTORES ALL B8UT N, VC
vDs & FL

POP VA,VA POPS JUST VA

THE FOLLOWING TWO EXAMPLES WILL CAUSE AN ERROR BECAUSE
THE VAFIABLES ARE NOT BEING POPPED OFF IN THE PROPER ORDER.

POP VA.VZ,A:B
PDP A3KsCHF

/7 e e o o ok ok dofoR Aok e R ook ok ok kot kK ok ok Kok kR R ook dok Rk ok okl okl ok Rk sk ok dk k k k ok kR kE % PRINT
PRINT
SYNTAX: PRINT DNAMELEXT XX yXX

PRINT IS THE SAME AS *TYpE®" BUT IT CREATES HARDCCFPY CN THE
LINE PRINTER INSTEAD NF DISPLAY CN THE VTOS, ANYTHING AFTER
THE NAME (PLUS SPACE) 1S TREATED AS A COMMENT AND IS PRINTED AT
THE TOP OF THE PAGE. DEFAULT PRINTING IS SINGLE SPACING.

SWITCHES: /D - THE HARDCOPY IS PRINTED WITH DOUBLE
SPACING (WASTES PAPER).

/N - SUPRESS THE DATE AND TIME
EXAMPLE: PRINT DRAW.MAC

PRINT PATH.DEC 50,53 )
77 Skt Rtk ko Rk Rk R ol Rk ok Rk Rk Rk Rk ok Rk ko k ok Rk kR kR kR Rk R kR R Kk kX Kk FROMPT
PROMPT
SYNTAX® PROMPT THING+THING, THINGeeoses

PROMPT TS THE COMMAND USED TO OQUTPUT VALUES OF VARIABLES OR
DEV'S TOC THE VT0OS. IT CAN ALSD BE USED TO
WRITE MESSAGES TO A MACRDO USER AND THUS PROVIDES A MEANS FOR
ASKING QUESTIONS BEFORE INPUT COMMANDS, TYPING INFORMATION DOUT, ETC.
THING 1S EITHERP A VARIABLE (STRING OR ARITHMETIC) OR A BUNCH OF LETTERS
IN DOUBLE QUOTATION MARKS. IF A "]ln IS THE LAST CHARACTER ON THE
LINE, THE CARRIAGE RETURN WILL BE SUPPRESSED AND THE INPUT CAN
THEN APPEAR ON THE SAME LINE AS THE ONE TYPED OUTe IF ANY ARGUMENTS ARE
PASSED TO THE MACRO ALL PROMPTS WILL NOT PRINT TO THE TERMINAL UNTIL
ALL OF THE ARGUMENTS ARE GONE DR INPUT/T 1S USED.

SWITCHESS /F - FORCES PROMPT EVEN IF SUPRESSED BY
ARGUMENTS IN MACRO CALL.
/L -~ PROMPTS ON THE LINE PRINTER,

/P - 1S USED TO ACTUALLY PRINT THE DATA
PREVIQUSLY SENT TO THE LINE PRINTER.
NOTE: THIS HAS NO ARGUMENTS.

/70 =~ PRINT OCTAL VALUE COF VARIABLE

EXAMPLES?: PROMPT DO

PROMPT ®"THE ANSWER IS ", D0

PROMPT “A+B=",A+B,"AND C+D= ",C+D
PROMPT #PUSH FS13 TO EXITH
PROMPTY "x CCORDINATE |

PROMPT FA.FB,C

PROM "WHAT PIX DO YOU WANT TO SEEMn]

INP $A

GETDSK $A

® o9
77 Btk kol ddokok Rk feok Rk dok o dok Rk ko ok ok ok ok Kok bk ok ok dok Rk ok Rk koo kkkok kdokokkk PUSHVA
PUSHVAR
SYNTAX: PUSHVAR ESOTERIC///7/

PUSH PUSHES ALL THE VARIABLES IN THE ORDER A~Z, VA-VZ., WA-WZ,
£ FA-FZ IN A PUSHDOWN STACK MANNER (20 DEEP).

EACH UTILITY MACRO SHOULD PUSH UPON ENTRY & POP UPCN EXIT
YO AVDID CONTAMINATYING THE USER'S VARIABLES. IT IS THE MACRC WRITERS
RESPONSIBILITY TO PAIR THE PUSHES & POP'S CORRECTLY.

SWITCHES? /C - CLEARS THE VARIABLES AFTER PUSHING THEM
(IsEe SETS THEM TO 0).
NOTE: UNLESS THIS SWITCH IS USED, THE VARIABLES
ARE NOT CHANGED BY PUSH SC ARGUMENTS MAY STILL
BE PASSED IN VARIABLES.

NOTE: PUSH AND POP WORK POCRLY WITH DOLOOPING.
Y4 bk Ekkkkkkkhkkkkkk kkkkhkkkkkkkhhr kb khbkkkkkrkkokkkkkkkkkkrskkkkk PUTDSK

PUTDSK
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PUTDSK PUTS DNAME OUT TO YOUR AREA ON THE DISK IN THE FORMAT
INDICATED BY THE EXTENSION.
EXTENSIONS?

«DEC PICTURES(DEFAULT)
«MAC MACROS

« CPL COMPILE FILES

« ARA ARRAY FILES

WHEN THE EXTENSICN IS NOT ONE OF THE ABCOVE, THE FILE
WILL BE PUT ON DISK IN .MAC FORMAT, EVEN THOUGH IT MAY HAVE
ANQTHEFR THREE LEYTER EXTENSION. THERE IS ALSO AN OPTIONAL
ARGUMENT WHICH MUST BE A $VAR, IF THIS IS SPECIFIED, THE $VARS
CONTENTS WILL BE PUT ON THE DISK WITH THE DNAME SPECIFIED,.
IF THE EXT IS NOT PRESENT PUTDSK WILL TRY TO FIGURE DOUT WHAT IT IS AND
USE THE PROPER EXTENSION FRCM ABOVE. IF NO EXT IS SPECIFIEL
THE PROPER ONE WILL BE ASSUMED.

YOU CANNOT PUTDSK ON ANY AREA 8BUT YOUR OWN.

SWITCHES? /7D - CREATES A BACKUP FILE WITH THE EXT .BAK IF
THE FILE ALREADY EXISTS ON THE DISK. VERY
USEFUL WITH THE QUICKY EDITCR (EDIT).
/A ~ THIS WILL ADD TO THE FILE ALREADY ON LCISK.
THIS COULD CREATE VERY LARGE DISK FILES IF
USED INDISCRIMINATELY. IF THE DISK FILE DCES
NOT EXIST, THE /A 1S IGNORED AND THE COMMAND
PROCEEDS AS A NORMAL PUTDSK.

/M = COMPLEMENT TO GETDSK/Ms AS IT IGNORES
EXTENTION CHECKING. IT PUTS THE FILE
ON THE DISK AS IF IT WERE A MACRD.

/78 - COMBINATION OF /M E /A

EXAMPLES? PUTDSK DRAW.MAC
PUTDSK GLOBE
PUTDSK WITCH.DEC
PUTDSK TEMP4MAC, $C
PUTDSK HELLC.TRY

V4 A ok ok koo ok ok ok e ko ok ok gk ek koo ik ok ok o kol ek ol de ke ok sk ok ok ok koo ok e ook ko ok ek ook ok dk kol kol kR ok
PUTLIB
SYNTAX: PUTLIB PNAME

PUTS PNAME INTC NON-DISPLAYED DATA STRUCTURE AND REMOVES
PNAME FROM HIGHER GROUPS IF ANY. PNAME MUST BE DI SPLAYED.
THE COMMANDS WHICH WCORK DN A PUTLIB'D PNAME ARE AS FOLLOWS:
BL ANK CUTOFF CLOSE CLIP COoPY DASHES DELEYE DELPO!I
FIX GETL I8 LOooK LINES MOVE - PATHMOV PERSP POINTS
PUTDSK PUTPCI PUTTEX RENAME RESEY  ROTATE SCALE SETCQ
SETINT SETLRG SHADE SMOCTH  SOFTRO ZAPPOI ZAPTEX WINDOW
NOTE THAT THE UPDATES TC PNAMES ARE NOT DONE WHILE THE PNAME IS
PUTLIB'D. TO HAVE THE UPDATES DONE B8UT NOT USE UP COMPUTER TIME
TC DISPLAY THE PIX (FOR PIX ONLY) YDOU CAN USE THE BLANK COMMAND.
GETLIB/W IS ALSD USEFUL FOR GETTING THE PNAME BACK SMOOTHLY.

EXAMPLE PUTLIB OUTLINE .
’/ ik ko % ook ool Bk R ok okl deolkok ko kol ak e ok ik ko ek & ol ok ool ko sk g ok ook ok o kol ok ook ok Aok ok o ok koo ok ok
PUTPOI
SYNTAX: PUTPOT XsYsZsK
WHEFE XsYsZsK ARE EXPRS
or PUTPOI/C PNAME +EXPRI1 »EXPR2 4K

PUTPOI PUTS A POINT INTO THE PIX INDICATED BY THE PREVIOUS COPEN,

Xe¥eZ ARE ANY EXPRESSICNS DETERMINING THE X,Ys AND Z COORDINATES OF THE
PCINT IN DECIMAL (RANGE -2048 TO 2047). K INDICATES THE FCOLLOWING:

K=0 DRAW THE VECTOR

K=1 MOVE TO NEW LOCATICN BUT D0 NOT DRAW (THAT IS, JUMP)

TO TERMINATE THE LIST, USE THE CLOSE COMMAND. ALSO NOTE THATY
THE FIRST PCINT IS ALWAYS STORED AS K=i,
SEE HELP PIX FOR MORE INFDRMATION ON CREATING PICTURE LISTS.

SWITCH: /C COPIES A RANGE OF PCINTS FROM ANOTHER PIX

EXAMPLE: PUTPCIN DO/16,D1/16/7D2/16, 1
PUTPOI A,B,C,0
PUTPOI 0+4040,~1
THIS WILL CREATE A PICTURE WITH A LINF DRAWN FROM THE
INSTANTANEQOUS POSITIONS OF DOWD1,AND D2 TO THE POSITIONS
OF THE VARIABLES A,B, AND Ca (THE /16 1S NECESSARY BECAUSE DIALS
ARE READ LEFT JUSTIFIFD.)
EXAMPLE? CPEN SAMBOX
PUTP 0+04,0.0

DiITrr Nn_1annNn NN

PUTLIR

PUTPO1
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PUTP 1000,0,0,0

PUTP 0+04+0,0

CLOSE
THIS wWIiLL CRFATE A 80X IN THE UPPER RIGHT QUADRANT
OF THE SCREEN. THE BOX IS NAMED SAMBCXe.

EXAMPLE 2 OPEN BEEP

PUTP/C PAUL,10+,20,1
THIS WILL COPY VECTORS 10 TCQ 20 OF PAUL INTO BEEP, STARTING OFF WITH AN
UNDRAWN VECTOR. REGULAR PUTPOI'S CAN PRECEED AND FGLLOW PUTP/C'S.

77 e Ao e e e o ke ok ok ok ook ok Rk ok ke ok ok kodok ol ok ook ok ok sk ok fok R kok Rk ok ok ok ok kkkkk k% PUTTEX
PUTTEXT 4
SYNTAX?S PUTTEXT XEXPR,YEXPR,ZEXPR

+SOME TEXT 70 BE USED

THIS COMMAND WILL DISPLAY THE SPECIFIED TEXT ON THE VG
THIS TEXT WILL THEN BE INCORPORATED INTO THE CURRENTLY OPEN'D
PICTURFE (SEE CPEN), IT 1S LIKE PUTRPQIN EXCEPT
IT PUTS TEXT INSTEAD OF POINTS., THE TEXT IS DISPLAYED AT THE
COCRDINATES SPECIFIED BY XEXPR. YEXPR, AND ZEXPR. THE EXPR
VALUES RANGE FRDM -204E TO 2047.

SWITCHES: JUST LIKE IN TEXY

NOTE TEXT SHOULD BE PUT AT THE END
OF THE PICTURE IF THE PICTURE IS TO LATER EE
MANIPULATED WITH GETP0OI 0OR ZAPPLI.
DON!'T PUT A Yk W AS THE FIRST CHARACTER’
BECAUSFE THE SYSTEM WILL THINK IT*S A
COMMENT »

/7 o 3 e o o o ol o ok e kol ook deok Bk skl ook ol sl sl 2 sk ok ok ol ok ok ko s e koo ok kol ok e ok ko ok ok koo ok kolkok ok ok Rk
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SORRY ABOUT THIS, BUT THE INFORMATION THAT YOU WANT ODRESN'T EXSIST

AT THIS POINT IN TIMF, IS YROUR SPELLING INOPERATIVE??

V4 A ol o ok i sk e ok ok e ok o ok Aok sk ok ok e ok ok e k3 ok ok o Ak e e ok e e ok ke ok ek e ale ok e s ok e ook ook kSl otk o ok ok Kok
7/ S 3 o e o e ok ke ok kool ok ke g ok ok % ok ok Ak kel ek ok ok kol ok ok ok ook ok okl ok ook ok ok ok R ook ook
/% '

QUIT IT WILL YA, YOU MUST BE QUAZY IT THE HEAD. YOU TRIED TOQ GET
HELP ON A COMMAND THAT THAT BEGINS WITH A mQ%u, CHECK YOU''RE SPELLING.
/77 X ekt o e oo ool o ok ko ookl ok g Sl ok & e ook SR ook ole sl ade o o e kol el Aok e sk ek ok kSt gk kol kol Be sk dole R o ook ook gk ko ok
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RENAME
SYNTAX?: . RENAME ANAME]1,ANAME2 ‘
RENAME SIMPLY CHANGES THE FIRST NAME TC THE SECCND NAMF.V
SWITCHES?
NONE AS ABOVE
/D RENAMES DISK FILE ON YOUR AREA
EXAMPLES? GETDSK GRAPE

RENAME GRAPE s PRUNE
GETDSK GRAPE
NOW THERE ARE TWO COPIES 0OF GRAPE ON THE VG SCREEN.

RENAME/D GRAPE.DEC,PRUNEDEC
GRAPEL.DEC IS NOW CALLED PRUNE.DEC ON THE DISK.

Y4 khkok ki hkkokkkkfkkkk ok okok ek koo ke ke ke kokok el ke k ek kk ok kokk ok kkx kkk RESET
RESET
SYNTAX: RESET PNAME

RESET IS THE SAME AS FIX EXCEPT THAT THE ORIGINAL VALUES CF THE
RCTATION MATRIX, ORIGIN, SCALE. INTENSITY, ETC. ARE RESTORED.

SWITCHES?
SAME AS FIX

EXAMPLF @ RESET/R PRQOP
77 ARk Rk kR kR Rk Rk kR ko ko ek Rk kR k kk ke okokkkok ok ko kkk ek Ekk kR hk ke x RESOLN
RESOLVE
SYNTAX:? RESOLVE MNAME]l ,MNAME?2 ESOTERIC/Z/777/
OR RESOLVE MNAME

RESCLVE CONVERTS XLABEL PSEUDO-LABELS IN MNAMELl. IF A
MACRQO HAS PSEUDC-LABELS, RESCLVE CAN BE USED TO REMOVE THEM. THE
ONLY REASON TC USE IT IS TO MAKE THE MACRC RUN SLIGHTLY FASTER.
PSEUDD-LABELS ARE USFD TO EL IMINATE THE TASK OF COUNTING
LINES FOR SKIP ARGUMENTS IN LONG MACROS. MNAME1 IS AUTO~DELETED.
IF THE SINGLE MNAME 1S USED THE RESOLVED MACRC WILL HAVE TkRE
SAME NAME AS THE UNRESCLVED ONE,
NOTE: WHEN YOU CSRIGINALLY DEFINE THE X%XLABFL YOU MUST HAVF
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EXAMPLE ¢ GLOBICIF FS1ls SKIP %FLUFF
SKIP -1
AXFLUFF DIRCOR>
RESOLVE GLOB,CGLOB
CGLCB NOW LOOKS LIKEZ
CGLOB:I<IF FS1,SKIP 2
SKIP -1
DIRCOR>
GLCR IS AUTO-DELETED AND CGLOB CAN BE EXECUTED.
NOTE THAT THIS ALL REALLY ISN'T NECESSARY SO FORGET RESCOLV.

Va4 o e e e o Tk o o ko ok ok ok ok ok ol g ko o ok o e ok e ook ol ofeofe dfeolokofeodk ek e R ok ok kR ko ok kb kkkkkkk RESUME
RESUME
SYNTAX: RESUME

RESUME IS HOW YOU GET BACK TO THE MACRO IN PROGRESS WHEN
YOU ARE IN #-MODE. YOU GET INTO #-~MODE FRCM TYPING |S, WHEN
AN ERROR CONDITION IS ENCOUNTERED, OR WHEN YDUR MACRO
HAS A WAIT COMMAND EXECUTED (FAIRLY RARE,ACTUALLY ).
YOU CAN ALSC GET INTO #-MODE WITH A |S DURING A GETDSK.
IN #-MODE YOU CAN EXECUTE ANY GRASS COMAMANDS OR
EVEN MACROS BUT ALL FURTHER |S USAGE 1S IGNORED UNTIL RESUME IS TYPED.

/77 Tk kb kdkkkkkkkxkk bk kkhFokkrkkrhkkkpb kb bk ki hhkkkkkkhkkkk RESTAR
RESTART
SYNTAX: RESTART

OR RESTART DO MNAME

CR RESTART ANY OF THE COMMANDS ON THE SYSTEM

RESTART RE-INITIALIZES THKE ENTIRE GRASS SYSTEM,
IF THE CALL OR DD MNAME IS INCLUDED, RESTART CLEARS THE SYSTEM AND THEN
DOES THAT MACRD AUTOMATICALLY. (ACTUALLY, MOST COMMANDS WILL WORK
~~EeGe RESTART GETC GRAPE-- BUT FEW ARE USEFUL IN THIS CONTEXT.)

SWITCHES? /V -~ THE VALUES OF THE ARITHMETIC VARIABLES
WILL NOT BE SET TO ZERO.

EXAMPLES?S REST
RESTARYT CALL DEMORY
RESTART DO CTITLE
RESTARTY DO DBLPUIMAC XX XX

NOTE THAT UPON RESTART, VARIABLE WZ IS RESET TO 32767.
Y4 Fdkokdokokok ek ok ok ek ok kg ok ok kok kkkk kk ok kokk ko okk ok ke kkkkokkokkkkkokkkkkkkk RETURM

RETURN
SYNTAX?: RETURN
‘ RETURN 1S USED TO LEAVE A MACRO FROM THE MIDDLE. IT IS

CONCEPTUALLY AND OPERATIONALLY EXACTLY EQUIVALENT TO A
SKIP 9999,

EXAMPLE FIXuP? <IF A=13,PROM "QUT OF CORE"RETURN
IF A=1,PROM "CAN?®T FIND THAT*;RETURN
IF A=2, PROM ®THAT?'S DUMB">

NOTE THAT A RETURN IS ASSUMED AT THE END OF EVERY MACRQO. YCU DC NOT

HAVE TO PUT ANTHING SPECIAL AT THE END OF A MACRO, IT RETURNS AUTOMATICALLY.
/77 o e e e ok e o ek gk o ok ek ok ook ok e gk ik ke ok koo sk ke ok ek dedk ok ke ek ok ok k ok ok k kg kkk ROTATY
ROTATE

SYNTAX: ROTATE PNAME 4AXI S, SPEED
OoR ROTATE PNAME,AXIS,SPEED, TILT
ORrR ROTATE PNAME JAXTS+SPEED,TILT,DEV]1,.,DEV2,DEV3
OoRrR ROTATE PNAME 47 3SPEED o X14Y14Z1,X2,Y2,22

WHERE AXIS+SPEED,TILTyX1,Y1,2Z1+X2,Y2,2Z2 AND
DEVLI,L,DEVZ2.DEV3 ARE ALL DEVS

ROTATE TAKES THE PNAME AND ROTATES IT ACCORDING TO THE
AXIS (MUST BE INDICATED AS "nXxw, #yw, O wzwn) AT THE
SPEED (OR WITH /D, THE ANGLE) INDICATED BY A DEV., IFf INCLUDED,
THE TILT MODIFIES THE AXIS ACCORDING TO THE SETYTING OF A DEV.
IF INCLUDED., DEV1, DEV2, AND DEV3 ARE THE ORIGIN OF THE AXIS
OF ROTATION.

THE /D SWITCH MAKES THE SPEED INTO AN ANGLE.

TO GET AN ANGLE OF 180 DEGREES, SET THE SPEED DEV TO 32767 (=WZ)
90 DEGREES, SET THE SPEED DFV TO 16383 (=w2/2)
45 DEGREES, SET THE SPEED DEV TO B191 (=WZ/4)
30 DEGREES, SET THE SPEED DEV TO WZ/6 ETC.
ROTATE USES THE DEVICE CONVENTICNS OUTLINED IN wHELP DEV®
SWITCHES?
/70 DEV INDICATES ANGLE OF ROTATION INSTEAD OF SPEED
/X COMPLEX ROTATION ADDED TO REGULAR ROTATION (X)

Fa's A AT AC AW DT MDY v AVY Q
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NOTE: ON /Xs/Ye/Z ROTATIONS,THE AXIS IS NCT SPECIFIED AGATN.
ALSO NOTE: A& REGULAR ROTATION MUST BE DONE BEFORE A /Xs/Ys/Z
MAY BE USED.
ALSO ALSO NCTE:I SINCE ROTATIONS ARE NOT COMMUTATIVE, IT IS IMPCRTANT
TO KNOW THAT THE CRDER YOU SPECIFY THE /X.,/Y OR /Z ROTATIONS WILL CHANGE
THE OVERALL ROTATION.

IF THE CHARACTER '7% 1S SPECIFIED IN PLACE OF THE AXIS OF
ROTATICON, SFVEN DEV!S ARE EXPECTED, ONE FOR SPEED AND SIX 71O
INDICATE THE ENDPOINTS {(X1,Y1,Z1 AND X2,Y2,Z2 IN THAT ORDER)

OF THE AXIS OF ROTATIOCN TO BE USED.

ALL SWITCHES WORK IN THE SEVEN-DIAL ROTATE (/D ETCa.) TOO.

SETORG WORKS WEIRDLY WITH 7-DIAL BUT DOES A PRE-ROTATION
MOVE WITH 2 OR 5 DIAL ROTATES. SETORG DOES NOTHING
WITH SINGLE DIAL ROTATES EXCEPT SET THE ZDOOM POINT FCR SCALES
WITH SWITCHES. (SEE HELP SCALE, HELP SETORG)
EXAMPLES: ROTATE PROPsX.D9

ROT/D CUBE,Z,D8

ROTATE GLOBE +X D001

ROTATE/Z GLOBE »WA

ROTATE BLADE,Z,D0,D1,02

ROT/X BLADE,D5

ROT/Y BLADE D6

(THESE THREE INSTRUCTIONS CAUSE A
ROTATION WITH LOTS GF CONTROL)

ROTATE SAM.XsD0sD1,A

ROTATE/D FRED.KsL,F

ROT LARRYs7+sD0+A 3B 4CsD+EF WHERE ENDPCINTS OF THE

AXIS OF ROTATION ARE
IN VAR'S A-F
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THAT INFORMATIGN ISN'T IN THE FILES AS OF YET, BUT CHECK YOUR SPELL ING

JUST 70 MAKE SURE.
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SCALE
SYNTAX: SCALE PNAME,DEV

SCALE CHANGES THE S1ZE OF PNAME BY A FACTCR INDICATED
BY THE DEV. THIS SCALE ONLY SCALES DOWN FROM THE CORIGINAL SIZE.
TO SCALE UP, USE THE MACRO “CALL BIGGER".

SWITCHES? :
NONE USES HARDWARE SCALE WHICH SCALES TO PICTURE?S ORIGIN
AS MODIFIED BY MDVE, ROTATE, ETC..
/X SCALES ALONG X AXIS (SINGLE DIMENSIONAL SCALING)-
7Y SCALES ALONG Y AXIS.
/Z SCALES ALONG Z AXIS.
/A SINGLE DIMENSIONAL SCAL ING ON DEV,DEV+1 AND DEV+2,.
ras SAME AS /A BUT ALL ON SAME DEV

SCALING WITH SWITCHES AL SO ALLOWS THE OFIGIN OF SCALE TO BE
RESET BY USING SETORG COMMAND,

EXAMPLESS SCALE TOM,DO
SCALE/X NOSE,D9
SCALE/A SPIRAL,, J
THE LAST LINE TAKES J FOR X SCALE, K FOR Y AND L FCR
Z SCALE.
NOTE: SCALE USES THE NEW DEVICE CONVENTIONS (SEE HELP DEV).

e AR AR R T ROK R R ORR KOO R R R oK ook R RO R R koK Rk koK ok okook K ok bk K ok foRok R kR ok SEARCH
SEARCH
(STRING MANIPULATION)

THE SEARCH COMMAND IS A STRING MANIPULATOR COMMAND WwITH THE
FOLLOWING SYNTAX:

SEARCH/R $A,B, $C, $D - IN THE TARGET STRING $A, START SEARCH
AT LOCATION B RELATIVE TO 1ST STRING
POSITION, SEARCH FOR FIRST CCCURRENCE
OF $C AND REPLACE WITH $D. (NULL ARG FOR
B STARTS SEARCH AT POSITION 1.)

SEARCH/R $A,sB,sX$C, $D =~ LIKE ABDVE EXCEPT SEARCH FOR THE XTH
OCCURRENCE OF $C WHERE X CAN BE ANY
LEGIT GRASS ALGEBRAIC EXPRESSICHN.

SEARCH/R $A,8, $C,%D - LIKE ABOVE EXCEPT SEARCH FOR ALL
OCCURRENCES QF $C AND REPLACE WwWITH $D
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SEARCH/F $A,B,X$C,D - STARTING AT LOCATION Bs SEARCH $A FORWARDS FOR
THE XTH OCCURRENCE OF 3$C AND PUT FIRST CHAR'S
LOCATION IN De (DEFAULT IS THE FIRST
OCCURRENCE IFf X IS OMITTEC).

SEARCH/L $A+BsSCsD - STARTING AT Bs SEARCH S$A
BACKWARDS FOR THE XTH
OCCURRENCE OF $C AND PUT THE FIRST
MATCHING CHAR?®'S LOCAT ION IN Do

SEARCH/T $A,B,C, 8$D - IN $A AT LOCATION B FCR C CHAR'S, PUT
SUBSTR IN 3D (PL/1 SUBSTRINGING).

SEARCH/S 3A,B.Cy»$D - IN 3A AT B FOR € CHAR!S REPLACE WITH
$De

77 A % ook o ode ok de ek e de e ok ok ok ok o ke kok sk ke kool ook okl ok ok ke kdk fe ok kb k k kkokk kkokkk SETRRK
SE TBRK

SYNTAX? SET8RK EXPR ESQTERIC//7/7/7/ . '
OR SETBRK ANAME+EXPR (INCLUDING ALL NAMES IN NAMES TABLE)

SETBRK SETS US A BREAK-POINT AT THE LOCATICON INDICATED,
THE REGISTERS ARE PRINTED OUT AND THEN ANY COMMAND INCLUDING MODIFY MAY
BE USED TO HELP DEBUG SOME CODE. TO DEBUG SWAP MODULES, "“KEEP®" THEM
AND SET THE BREAKPOINT AFTER THEY ARE IN CORE, CORE RESIDENT MODULES
MAY BE DEBUGGED BY SETTING BREAKPOINTS ART ABSOLUTE LOCATIONS
OR OFFSETS TO THE VARIQUS MDDULES (E«Ge VG+2276, SUB+5000).
REMOVE THE BREAKPOINT BY TYPING SETBRK 0 OR SETTING A DIFFERENT
BREAKPOINT LDCATION. YOU CAN RESUME THE CODE BY TYPING %“RESH,
ALTHOUGH THE BREAKPOINT WILL GO AWAY.

EXAMPLES: SETBRK DIRCOR+2200
SETBRK HELP+4
7/ kR kkkkRkkRkhkk ok kok ek bk kkdok fkkkokkkokkk kb kk bk kkkkdokkkkxkk xkkhkkkkxk SETCQ
SETCQ
SYNTAX: SETCQ PNAME,DEV

SETCQ SETS THE CUTCFF PLANE (Z~AXIS CUEING) ACCORDING TO THE VALUE
SPECIFIED BY THE DEV. IF THE DEV IS SET TO SLIGHTLY NEGATIVE,

"THEN VARYING THE INTENSITY SET BY SETINT WILL MOVE THE CUTCOFF
CPLANE WITH RESPECY TO THE Z-AXIS. IF DEV IS SET TO FULL PCSITIVE,

THE DEPTH CUEING FEATURE WILL BE MOST PROMINENT WHEN THE
INTENSITY DEV 1S VARIED.

EXAMPLE SETCUT GLOBE DS

NOTE: SETCQ USES THE NEW DEV CONVENTIONS (SEE HELP DEV)
/77 de e ok ok ke ek ok ol koo ok kol Rk ok ko de Rk Rk ook e ek ok ek ok kokak ok k koo k ok dokkkkdkokkk SETDEL

SETDELA
SYNTAX: SETDELA EXPR

THE DELAY, INDICATED BY A EXPR, IS USED TC SLOW DOWN GETDSK
FOR oDEC MODE. SETDELA REMAINS SET FOR THE REST QF YDUR SESSION
OR UNTIL RESET BYs FOR EXAMPLE:

SETDELA O
ANYTHING LARGFER THAN 10 IN SETDELA IS PRETTY SLOW.

/77 Ak ke kR kR kR kR k kR k kR ke kk Rk ko gok ok ko kk ko ke x ko pk ke kkkkkkkkk SETINT
SETINT
SYNTAX S SETINT PNAME,DEV

SETINT SETS THE INTENSITY DF THE PNAME AS INDICATEDRD BY THE
DEV USED.,.

EXAMPLE: SETINTY GLOBE,DO
NODTE: SETINT USES THE NEW DEV CUONVENTIONS (SEE HELP DEV)
7/ RkdkR Rk r kR kR ARk Rk Rk kR kK ke dok bk k k ko kkkk k kkkkkkkkkEx SETORC

SETORG
SYNTAX: SETORG PNAME .DEV1.,DEV2,DEV3

SETCRG SETS THE ZGOOM POINT OF A PICTURE FOR SINGLE~-DIMENS IONAL
SCALING. IT DOES NOT AFFECY REGULAR SCALING.
SETORG ALSO SETS THE PRE—-ROTATION TRANSLATION FOR 2 AND S-DIAL ROTATES.
EXAMPLE 2 SETORG SAM,.JS

NCTE: SETORG USES THE NEW DEV CONVENTIONS (SEE HELP DEV)
/7 kAR kkkkkk gk kkokkkkk kdkkk kkkk ko kkkk ko ko kkkokrkkk kk ok k ko kxkk ek kdkkkkkk SHADE

SHADE
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WHERE SPACING AND ANGLE ARE EXPRS

SHADE FILLS IN SURFACES OF THE PICTURE SPECFIED BY PIX1l. A
PICTURE TO BE SHADED MUST BE COMPOSED OF A SERIES OF COPLANAR
SURFACES (JeE« SITUATED IN THE SAME PLANE). EACH SEPARATE PLANE
OF THE PICTURE MUST BF A CLUSED SURFACE FOR PROPER SHADING (THAT 1S, THE
FIRST PCOINT OF A PART IS ALSO ITS LAST POINT BEFORE JUMPING
TO THE NEXT PLANE OF THE PICTURE).

PIX2 IS THE NAME GIVEN TO THE GENERATED SHADE VECTORS.
SPACING IS THE DISTAMNCE BETWEEN THE SHADE VECTORS.
IF SPACING IS NOT GIVEN THE DEFAULT VALUE 1S 10 UNITS.
ANGLE IS THE ANGLE, IN DEGREES, AT WHICH THE SHADE VECTORS
ARE DRAWNS, IF NOT GIVEN AN ANGLE IS CALCULATED THAT USES

- THE LEAST AMOUNT OF CORE SPACE.

BE CAREFUL WHEN USING SHADE. BE SURE PIX1 IS DRAWN IN
PROPER FORMAT AND WATCH SPACING OF SHADE VECTORS BECAUSE
CORE GETS USED UP FAST WITH CLODSE SPACING.

EXAMPLESS
SHADE PRYM,P0O0,20,90
SHADE BUOX,SAM
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SKIP
SYNTAX: SKIP EXPR
oRr SKIP %L ABEL h

SKIP 1S USED TO TRANSFER CONTROL WITHIN A MACRO FCR LCCPING.
EXPRESSION MUST EVALUATE TO A NUMBER WHICH, IF NEGATIVE,SKIPS BACKWARDS
THAT NUMBER OF LINES. IF POSITIVE, CONTROL SKIPS FCRWARD THAT
NUMBER OF L INES. NUMBERS LARGER THAN POSSIBLE WITHIN THE
MACRO WILL RESULT IN TRANSFER TC THE FIRST STATEMENT OF THE PRCGRAM IF
NEGATIVE, OR PAST THE LAST (AND THUS EFFECTIVELY A RETURN) IF
LARGE PDSITIVE.,

EXAMPLE D <X=X+1
PROMPT X
1F FS1=0, SKIP =-2> )
THIS EXAMPLE WwWILL INCREMENT X AND PRINT IT UNTIL FS1 IS PUSHED.

<..O
IF FS2=0, SKIP 0
.‘.)
THIS EXAMPLE WILL WAIT UNTIL FS2 1S PUSHED BEFORE CONTINUING.

<.'.

%XBACK

%BACK N=N+1

IF N LT 200,SK %BACK

.0.)
THE ABCVE SHOWS THE USE OF XLABELS. YOU SHOULD USE XLABELS
NEARLY ALL THE TIME TO HELP PREVENT THE ONSET OF INSANITY,

7/ S o ok ok ke % g ok A ook gk kol Aok dk ko ok ook ok ko ke okl kok ko bk kb ok kok ke ek Kk ek ke ok k SMCDTH
SMOOTH
SYNTAX: B SMOOTH PIX,EXPR

SMOOTH USES A MODIFIED QUADRATIC SMOOTHING TECHNIQUE TO
SMOOTH THE 3-D PIX THE NUMBER OF TIMES INDICATED BY THE EXFR.

EXAMPLES? SMOQOTH PATH,7

SMOOTH GLOBE,11/78~A
77 ARk ok koot kol ok R R ok ok ok Rt Rk Rk ok ko kdokk kkdok ok kkk kkkkkkkkkk SOFTEX
SCFTEXT

SYNTAX? SOFTEXT CNAME,PIX,VARLl,VAR2
+0ONE LINE OF ANY SOFTEXT EXCLUDING "< ANC ">

SOFTEXT AUTOMATICALLY CALLS THE CHARACTER SET CNAME INTO
CORE IF NECESSARY AND THEN CREATES AN PIX CONSISTING OF ACTUAL
3D COCRDINATES. VAR]1 IS USED FOR SPACING BETWEEN CHARACTERS AND
VAR2 1S5 USED FOP SIZE OF CHARACTERSs. THE CHARACTERS ARE RECRAWN EVERY
1710 OF A SECOND USING NEW VALUE 0OF VARL1 & VARZ2. T0O STOP REDRAW OF
PIX PUSH FS15,

ROM2 DOUBLE LINE ROMAN FONY (UPPER AND LOWER, CCMPLETE
PUNCTUAT ION)

SCRr SINGLE LINE SCRIPT FONY (UPPER AND LOWER)

SCR2 DOUBLE LINE SCRIPT FONT (UPPER AND LCWER)

MAP SELECTED MAP SYMBOLS

ITALL LOWER CASE ITALTAN GOTHIC FONT
ITALU UPPER CASE ITALIAN GQTHIC FONT
ENGL LOWER CASE ENGLISH GOTHIC FONT
ENGU UPPER CASF FNGLISH GOTHIC FONT

o e - —~— —~— - el
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FOMSU UPPER CASE ROMAN TYPE
ROMSL LOWER CASE ROMAN TYPE
ROM3U UPPER CASE ROMAN TYPE (TRIPLE LIN
ROM3L LOWER CASE ROMAN TYPE (TRIPLE LIN
ROMaU UPPER CASE ROMAN TYPE (QUAD LINES
ROMaL LOWER CASE ROMAN TYPE (QUAD LINES
GERMU UPPER CASE GERMAN TYPE
GERML LOWER CASE GERMAN TYPE
PUNCT PUNCTUTAION SET
SPUNCT SPECTAL PUNCTUTAION SET
TO INDICATE LOWER CASE IN CHARACTER SETS WITH B0OTH UPPER AND LOWER CASE,
YOU MUST TYYPFE A w|» BEFORE EACH LDWER CASE CHARACTER TOQ BE USED. A
DOUBLE "|w (T.E. "{j") IS USED AS A SHIFT LOCKe IF ®]]" 1S USED,
#» nw MUST BE USED TO INDICATE AN UPPER CASE LETTER.
" w WILL SHIFT LDOCK TO UPPER CASE AGAIN. TEXT IN A SVARIABLE CAN BE
DISPLAYED ALSC.

£)
£}
)
)

EXAMPLES? SOFTEXT ITALL,TOMMY,DO,D1
THIS IS AN EXAMPLE

A=625
SOFTEXT SCR2 +SAM,A DD
Gl |RAPHICS SYMBIDS 1S SYSTEM

A=3003B=10003FSON 15
SA=tHELLD?
SOFTEXT ENGU,PCGD,A,B
+JELLC $A YELLOW

THIS WItL DISPLAY "JELLOC HELLD YELLOWY,

1
NOTE THAT SPACES MUST BE ENTERED AS UPPER CASE CHARACTERS. PUNCTUATION
IN THOSE SETS WHERE AVAILABLE, IS INDICATED BY THE SAME PUNCTUATION
CHARACTER BEING TYPED, MAP AND RUSU RUSL HAVE SPECIAL CORRESFONDANCES
AVAILABLE FROM THE SYSTEMS PROGRAMMERS, DON'T USE 'k' AS THE FIRST
CHARACTER, SINCE THE SYSTEM WILL THINK IT*S A COMMENT,

/77 koo ok Aok ok kR kok el ok ook ek ok kkokdk ke kkokok ok ok ok kdokk ko ke kb kkhfkk SCFTRC
SOFTROT :

SYNTAX: SCFTROT PIX

SOFTROT TAKES THE VARIDOUS HARDWARE MCODIFICATIONS TC THE PIX
(SPECIFICALLY ROTATICN, MOVING, AND SCAL ING) AND SOFTWARE ALTERS
THE DISPLAY LISYT TO GIVE ACTUAL VECTOCRS REPRESENTING THESE CHANGES.
SOFTROT THEN DCES A RESET TO HALT FURTHER HARDWARE ROTATICN, NMCVING,
SCALING, UNTIL THE USER RE-FROTATES, ETC. A PUTDSK
WOULD THEN PUT THE TRANSFORMED LIST CNTOD THE DISK. TCO MANY SCFTROT'S
WILL SLCWLY DESTROY THE PICTURE DUE TO ROUNDOFF ERRORS.
SCFT DCES NOT DO THE CHANGES REPRESENTED IN CUTCFF, SETINT, AND SETCQ.

EXAMPLE: ROT GLCBE,Y, DO
SCALE GLOBE,D1
SOFT GLOBE
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NO ONE TOLD ME ABCOUTY THAT COCMMAND YET, SO HOW CAN I TELL YOU? BY THE
WAY, ARE YOU SURE YDOU SPELLED IT RIGHT? .
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TRACE
SYNTAX: TRACE VARl yVARZ2 s e ESCTERIC///7/7/

TRACE SETS UP THE MECHANISM TO FOLLOW THE VALUES OF THE SPECFIED
VARTABLES AS THEY ARE CHANGED IN OTHER GRASS COMMANDS, THIS IS A
USEFUL DEBUGGING AlD.

SWITCHES: /X = TURNS OFF TRACING FOR THE VARIABLES SPECFIED 1IN
THE REST OF THE COMMAND,

EXAMPLES? TRACE A, Xy VE ,FR
THIS WILL TRACE THE VALUES OF AWX,VE,FR AND NCTIFY
THE USER EVERY TIME ONE OF THESE VARIABLES HAS
BEEN CHANGED. THE USER IS TCLD THE MACRDQ
LEVELs THE MACRO NAME, THE LINE # IN THE MACRC
AND THE VARITIABLE'S NEW VALUE.
THE COMMAND THAT CAUSED THE VALUE TC
CHANGE IS ALSC PRINTED ON THE TERMINAL.

TRACE/X FR,X
THIS WILL TURN OFF THE TRACING OF FR £ X.

TRACE/X
Tﬁl? WILL CANCEt TRACING OF ALL VARTAELES USED



NOTE: DIALS € ARRAYS CANNOT BE TRACED.
A MAXIMUM CF 20 VARIARBLES CAN BE TRACED AT ONE TIMF.

/77 ko dok ok ko ook ok ok kR Rk ko ko ko kak ko fdeokfkkok ek kk ok ko okok ok ok kkgkokkkkkk TEXT
TEXT
SYNTAX S TEXT XeXosYoZ

PIXs
+ ONE LINE CF TEXT TO BE DISPLAYED
WHEFE X,YsZ ARPE EXPRS

TEXT DISPLAYS VECTOR GENERAL HARDWARE CHARACTERS CON THE VG
SCREEN. THESE CHARACTERS (SPECFIED BY PIX) ARE NOT STANDAFRD
PICTURES, THEY CANNOT PE ROCTYATED, PUTDSK!'D, SCALFD, ETYC. AS
SUFTEXT CHARACTERS CAN.
FACH PIX SIGNIFIES ONE LINE OF DISPLAYED TEXT.
XsYeZ ARE EXPRS GIVING THE X,YsZ COORDINATES OF WHERE PIX IS DISPLAYED ON
VG SCREEN, THE EXPR CAN RANGE FROM 2047 TDO —-2048,. DEFAULT
PLACEMENT IS AT THE LEFT MARGIN OF THE VG SCREEN,

SWITCHES?
/1 THRU /4 -~ DISPLAYS PIX HORZONTALLY ON VG SCREEN

WITH /1 BEING SNMALLEST CHARACTER SIZE
AND /4 THE LARGEST. DEFAULT IF NCT
GIVEN IS /4.

/7% THRU /8 =~ DISPLAYS PIX VERTICALLY ON VG SCREEN
WITH /5 SMALLEST CHARACTER SIZE AND
/8 LARGEST.,

SPECIAL SYNTAX:

IF A w}l» IS5 IN DISPLAY LIST OF PIX THE NEXT
CHARACTER DISPLAYED IS IN UPPER CASE.

A "{|» WILL LOCK DISPLAY IN UPPER CASE CHARACTERS
THIS 1S NORMAL CHARACTER DISPLAY DEFAULT,

A v v WILL DISPLAY THE NEXT CHARACTER IN LOWER
CASE TYPE.

A " " WILL LOCK DISPLAY IN LOWER CASE CHARACTERS,

A WIDE RANGE OF SPECIAL CHARACTERS ARE AVAILABLE
WITH THIS COMMAND., SCME OF THESE INCLUDE MATHEMATICAL SYMBCLS
AND THE GREFK ALPHABET, TC DISPLAY THESE SYMBOLS, THE OCTAL
CHARACTER CCDE QF THE DESIRED SYM30L IS ENCLOSED IN ANGLE
BRACKETS (nn,n>n), THE OCTAL CODE FOR ALL THE SPECTAL
CHARACTERS CAN BE FJOUND IN THS VECTCR GENERAL GRAPHICS DISFLAY
REFERENCE MANUAL 0OR IN THE VECTORGRAPHICS 11 PRCGRAM REFERENCE
CARD.
TC UNDERL INF CHARACTERS, FCR EXAMPLE, USE <10>_ FOR EACH CHARACTER:
TeBEe HELLOCIO>CIODCIODCIO»CLIO> ___  WILL UNDERLINE HELLO,

EXAMPLFS?
TEXT SAM,2000,2000,1000
+HELLO
THIS Wittt OISPLAY THE WORD 'HFLLO?!
HORIZONTALLY AT POSITCN 2000+2000,
1000 IN THE LARGEST CHARACTER S1Zft.

TEXT/S FAA4-2000+,~1000

+<342> € OMPUTER | GRARPHICS
THIS WILL DISPLAY VERTICALLY, STARTING
AT PNSITION -2000,-1000,0s THE GREFEK LETTER
BETA (FROM THE OCTAL CODE <342>) FOLLOWED
BY THE STRING 'COMPUTER GRAPHICS! WITH
THE FIRST LETTER IN FACH WCRD CAPITALIZED
WHILE THE REST OF THE STRING IS IN LOWER
CASE. THE ENTIRE LINE WwWILL BE IN THE
SMALLEST CHARACTER SIZE.

TEXYT GA
+3A <275> <277>
THIS WILL DISPLAY IN UPPER CASE WHATEVER IS
IN STRING $A FZLLOWED BY THE SYMBOLS FOR
'NOT EQUAL? AND P INFINITY?,
NOTE: $A CAN BE A MULTI~LINF STRING.
DO NOT USE A %' AS THE FIRST

CHARACTER
/77 Exkhkkkkokkkk kX ko kkf ok ok ko kk bk kb kb kk ke ke ko ke khkkkki bkt TICK
TIiCK
SYNTAX: TICK EXPR

: TICK IS THE SYSTEM TIMFQR, TICK 60 WILL WAIT ONE
SECCND (CR SIXTY FRAMES ON THE MQOVIE CAMERA), TICK 240

w ¥ WATT A QEroaance. o el Trvrreac TN NN NOCOEN MaArpra ADE T NCAL TN YL



®ZAP A=A+
+SKID =1>
I I7T IS VIP'D BECAUSE DF THE INFINITFE LOOP.
I1F COMPILE PRINTS QUT AN ERRQOR MESSAGE STATING THAT
THE MACRC IS NOT VIP-ABLE, DO NCT VIP THE MACRD

V4 A ok A e ok ok A o o A ook i kode ek e kol ok kol e ol ok ok ol ke otk gk k% ok e o o o Rt ol kol ol Rk R ok B R
/%

8O0-HNO, WE DON!'T HAVFE 1T

/7 ¢ ok e ke o ok ol o ek K o ke otk ok e ol e ok ok S s ke s g ok % otk e ok ok ok o g o ik o sk ok ok 0k ko ko ok oKk ok K ok

77 A ek ke e e o A ok s ok ok o ook e e ok kR skl ok ok ek ok ok kol ok kb R Bk Rk ko xRk Rk kk kick Rk sk WA TENO
WAITFOR

SYNTAX: WAITFOR MNAMEL ESQTERIC/ /77

THE DCLOOPED MACRDO CONTAINING THE "WATTFOR MNAMELY WILL WAILIT
FOR MNAME] TO FINISH BEFORE IT CONTINUES., THIS COMMAND IS USEFUL FOR
SYNCHRONIZING DOLOOPED MACPRGS, IT CAN RE USED TC DCLOOP MACROS
WITHIN DOLOOPED MACROS TO0: :

SAMI< eees

poOLCOP FRED

WAITFOR FRED

UNLOCP FRED

...)
SAM HAS TO BE DOLOCPED FOR THIS TO OCCUR. IF THE DOLOCP/WAITFCR
PAIR ON FRED ARE REPLACFD BY A DO FPEDs, THE WHCOLE MACRO WILL
BF COUNTED AS A SINGLE LINE IN THE DOLODPING STRUCTURE, WHICH NAY
OR MAY NCT BE MCRE DESIRABLE THAN FRED BEING DOLOppED AS WELL
SEE HELP DOLOOP T0O.

7/ hkRkk ok h ok kg kkkkfd khokk kk ok kdokdokkokokokdkgokdok koo ek hkokkolekokkokkk k¥ WATT
WAIT :
SYNTAXS WAIT ESQYERIC/7//7/

WAIT CAUSES THE MACRO TO WAIT FOR THE USER T0O TYPE ON THE VTOS.,
IT INHIBITS THE EXECUTION NF THE MACRDO UNTIL THE USER TYPES YRESUME®",
WAIT IS USEFUL FOR INTERACTION WITH THE USER DURING THE USE 0OF A
LONG MACRD, YCNTL S EFFECTIVELY DGES A WAIT AND WAIT IS A
PROGRAMMED |S.

7/ ***#****************#*#*********************************#***t***** WINDOW
WINDOW
SYNTAX: WINDOW PIX1.PIX2,SCAL

EeXe¥YsZ
WINDOW/6 PIX1+PIX29sSCALE X 19Y14Z1,X2,Y2,22
WHEFE SCALE, XsYsZaX14¥19Z1sX2,Y2 AND 22 ARE EXPRS

WINDOW 1S & GENERALIZED SCALE WITH CLIPPING. OF POINTS
AND LINES QUTSIDE THE BOUNDS. THE BOUNDS ARE
~X TO Xy =Y TO Y, <2 TO Z, CR IN THE "/6%" MODE BY X1 YO X2, Y1 TO Y2
Z1 TO Z2. IF Xa2¥YsZ ARE OMITTED, THE MAXIMUM SCRFEN BCUNDARIES ARE
ASSUMED. THE FLOATING EXPRESSIOND REPRESENTS THE SCALING FACTCR
(2.5 MEANS TWD AND ONE HALF TIMES AS BIG, 433333 MFANS 1/3 THF SI1ZF).
EACH POINT CF THE IMAGE IS FIRST MULTIPLIED BY THE SCALE FACTOR. THEN
CLIPPED TO FIT INSIDE THE SPECIFIED B8OUNCS. THE OLD IS IN NO WAY

DISTURRED THE AUTHDOR ASSUMES NO RESPONSIBILITY FNR ABSURD SCALE
FACTCRS.
EXAMPLES: - WINDOW CILL.LEDGE,3.1415,100,200,300

WIN/GE SYLVIAsJUMP,SIN(FQ)s=5+25,Qs17sD0,P0
Y4 Fokedode ok ekl Rkl R ek R ok ek deakokak ol deokokok ok kokdk ke dok Rk ko ok deok Ak ok ko Rk Ak ok ok ko e Aok ok &
/% :

THAT ONE WAS A REAL WINNER, 1 NEVER HFEARD CF ITees CHECK YCUR SPELLING

JUST TO MAKE SURE YQOU DIDN!T MAKE A MISTAKE sessee

/7 ok 2 ok e 0 e ook o ok ok ok ik ok ok kol ok kol R o ok B e ke ok ol ok ok 3 o s oK o o ok o ok o ok o e K e o o ok ok koK ok o e o o ok Ak

77/ 3 gede e A e A ok e e ol e ok Aok ok koK R R Rk Rk kb gl ok kR ok kR R kR kR Rk kR kA k ok kk gk kkk XL IS

SYNTAX?: XLIST
THIS WONDERFUL COMMAND TURNS DOFF LIST, SURPRISED?7?7??

/77 % ko ik koo ootk ook ok ok kRl ok ol ook ok Aok ek kR ko Rk ok ok kb kR Aok kR ok ok ok ok e kokk e Aok ok otk
/7 *
CKe YOU TELL ME WHAT WENT WROMNG,TURKE Yessess IF YCU DON'T KNCW ASK THE
b:uQD....‘

/7 3 o oK koK Rk o ke o ot K o o ook ko Sk e ook kol ok ok kR kK ok ok kR kR K E Rk ok kR k ok Kk Rk kR Xk
/77 L I T S S e i I I T oIt
/%

YA REAL FINF, 1 THOUGHT EVERYBODY WHO USES GRASS KNCWS THAT THERE
ISN'T ANY COMMAND THAT STARTS WITH A "y®, CHECK-A-YOU SPELLIN'.

/77 % ok ko g e ok e e ek ok e ko ok ke ke dk ok ol gk ok ok Ko ok ik 3 ks ok ok ok ok o s ol sl ole o o ok ok o ok o ok ok ok ook ok ko ok K ko

Y4 kR kR kR ko kR ok ko ko ok ko ke okkok ok ko ok kk ok kg ko korokk kkkk gk ks kkkkkkk ZAPPN!
ZAPPO!



CNF TICK UNIT EQUALS 1,60 0CF A SECCND.

EXAMPLE:

PUTL PIX

TICK 10

GETL PIX

TICK 10

SK -4

THIS wWItLL CAUSE PIX TO FLASH ON AND OFF 3 TIMES A SECOND.

Va4 2ok ok okok otk ok ook ok ok kR Rk R dokok kokokok Rk ok ook ko k otk ok ok kR ok R Rk Rk kR kx  TYPE
TYPE
SYNTAX: TYPE DNAME (EXT XX, XX

TYPE TYPES THE DNAME FROM THE AREA INDICATED 8Y ¥ XXe¢XX ™
THE DNAME 1S TYPED ON THE VTO0S AND MAY B ABORTED BY TYPING:
nicw, IF NC » XXoXX " IS INDICATED, THE DEFAULT IS YOUR AREA.

EXAMPLFES? TYPE DRAWSMAC
TYPZ PATHe. DEC
/77 e ok o ok o o ok feode ook e ok g ool & ok ook ok Rk Kok ok ko kol kb ek ek ko kok ko kokk ke ok kkk kkx gk TRELD
TREE
SYNTAX?: TREE

TREE GIVES THE USER A DIAGRAM 0OF HIS DATA STRUCTURE. TIT LISTS
THT PICTURES AND GRJOUPS IN THE DISPLAYED STRUCTURE BY NAME,
INDICATING GROUPING LEVELS AND HIERARCHIES BY TABS.
77 e R g o o o ook ok % ok ok ol ol ok & okt o oot ok g ok o o sk o e o o sfe o ok koo i ok ot ol o e e e ok ok ok ok ol ok ok ok ok ok X ok
z
THAT 1S STRANGE, 1 NEVER 0OF THAYT COMMAND, YOU SURE YOU DIDN'T MESS

UPRP THE SPELLING??
77 e o o ool sk o o ok o ok o ko ok gk sk ok o ok sk ook ol ek ook ot ook ok ok kol % %ok o ok ook ok ook o ok ol ke Kok
77 KRk kot ko Rk ok ke kk ko okkokk kkkk kk ok kkkokkk Rk kx kk kkkkokok fkkokkkkokkkkk UNFILY

UNFILM
SYNTAX UNFILM ESOTERIC///7//

RESETS TO NORMAL RUN MODE AFTER FILMING WAS USED,. (ys 15
ENQUGH TO TRIGGER THIS CCMMAND.)

7/ Fekkokxkkkk okl ok ek ko kokok kg ok ok ok kk ko ok kokokk ok ok kxR kpkRkxkUNLOCFK

UNL OGP
SYNTAX: UNLQOOP MNAME] yMNAME2 ;4000000 ESCTERIC//7/7/

UNLCOP TAKES A MACRC OUT OF THE DQOLOGCP STRUCTURE,
SEE HELP DOLODOCOP FOR DETAILS.

44 A koK e 3 Ak 3k ook ok ok kol ok ok ok ok ek ok ke k ok ko kR ok ok kk okl ook kR ck kR ko ok kg kR k kkokkkf Ak
/%

YCU ARE JUST PLAIN QUT OF LUCK TIF YOU WANTED HELP WITH THAYT COMMAND

NAME, BFCUASF 1 DON'T HAVE ANY. CHFCK YCUR SPELLINGaesse

/7 3 A e o ok gk e sk sk ok ol e ok ok 3k ok ek Rk ok koo ok ook Aol afe ok ok ooofe o ok s ok ol s ol o ke e e o ol ol ok e e o ok ook ok k%

/77 e e A e e dolod ok e e g ot ke ok ek ke e s ok e ook ke sk e Xk ol ok ok ok gk ok ol ol ok ke o e ke e el ol o Rk ke vIip
vipe

SYNTAX: VIP CPLNAMF ESOTERIC//7/7/77 ‘

vVIP (VERY IMPORTANT PROGRAM) TAKES ,CPL (CCMPILED
MACROS) AND EXFCUTES THEM AT A HIGH PRIQORITY AT 60 TIMES
A SECOND OR ONCE PER TICK (IF YOQUI!RF FILMING, €7C)e.
THE JCPL SHCULD NOT CONTAIN ANY NON-=TERMINATING LODOPS UNLESS
YCU REALLY WANT THF SYSTEM TO CEASE NCORMAL OPERATICN QUICKLY
(INFINITE LCCPS AT HIGH PRICRITY LOCK OQUT EVERYTHING ELSE).
VIP IS FOR CERTATIN ANIMATION USES AND TO ELIMINATE SOME
TYRPES CF LOCPING AT %! LEVEL. JC AND |S DO NQT WORK ON
VIP'D MACRODS,
UP TN 30 LCPL MACROS MAY BE SET UP USING VIP,. CNE MAY
BE SET UP SEVERAL TIMES IF 60 TIMES A SECOND IS NOY FAST ENOUGH,.
DELETING THE LCPL MACRD WILL ALSO REMOVE IT FROM TkE VIP

LIST.

IF VERY CCMPLFX LCPL MACRDS ARE SETUP THIS WAY, THF
UPDATE RATE OF ROTATIONSs FTCes WILL SLOW DCWN DUE TO THE
EXTRA TIME IT TAKFS,

EXAMPLFES?
IF THE MACRC FILE L OOKS LIKE:
¥SSSi1<A=DO+D1/2E€
+B8=D2%4>
THIS wIiLL HAPPEN BY ITSELF EVERY 1/60 OF A SECCND
IF you: :
#CCMPILE SSS.BIF
*VIP BIF



N I P Py NN Y Poa N e I 2SN

WHEPE NesXsYyZsK ARE EXPRS

ZAPPQI MNOVFS A POINT, GIVEN BY N, TC THE NEW CRCRDINATES
SFECIFIED BY XeYsZe THE VALUE OF N CAN RANGFE FRCOM 1, THF FIRST
PCINYT IN THE PICTURE, TO THE PICTURE 'S LAST POINT,

IS A VARIABLE IN wWHICH THE FOLLOWING 1S INDICATED:

X

K=0 DRAWN VECTOPR
K=1 NON=-DRAWN VECTOR (JUMP)
K=~1 END OF LIST (LAST VECTOR)

SWITCHFS? /N - WORKS IN CONJUNCTION WITH
GETPOI/Ns ZAPPS THE LAST
POINT THAT WAS GETP'D,

BE CAREFUL NJT TC SEfT K TO -1 UNLESS YOQUYRE SURE BECAUSE IT
TERMINATES THF L IST, ZAPPOI 1S EFFECTIVELY THE REVERSE CF GETFQIN.

EXAMPLE S

ZAPPCI LAMP,25,-1500,-1600,500,0
THIS WILL ZAP THE 25TH POINT 0OF LAMP TC THE
NEW COORPDINATES SHCWN.
NCTYE 2 ZAP CAN, IN FACT, BLANK THE LAST VECTOR (X=1)e.
HCWEVER, GFTPOINT WILL STILL READ IT AS K=-~1 SINCE IT IS THE
END OF THE LIST. PUTDSK WILL ALSO GET CONFUSED IF THE LAST VECTOR
IS BLANKED SO DON'T PUTDSK A PICTURFE WITHOUT RE-ZAPPING
THE LAST VECTOR TO K==1.

AN EXAMPLE OF HOW TO USE GETP AND ZAP TOGETHER:
N=0
XFOCO N=N+1
GETP PIXsNysXsYsZ,sK
IF K#E-1,ZAP PIXy Ny X¥ 2, Y%2,7%2,K
SK %F20
THIS WILL DOURLFE THE SIZE OF THE PIX.
Y4 %o Ak ok Ak ok Aok ok ook ko o ek ok kol ke kA Rk ok ok ok ok kkkok ok k ok kok ok ok kohkkkkkkkkkkkkk ZAPTEX
ZAODTEXT

SYNTAX: ZAPTEXT PIXsSVAR 1, SVAR2
ZAPTEXT SFARCHES THFE PIX FOR $VAR1, DISPLAYED AS TEXT AND

REPLACES IT WITH 3VAR2, IF IT IS NOT FOUND, THE COMMAND EXITS WITH AN
EFROR, THIS COMMAND DOFS NCT ALWAYS WORK~-COMPLAIN AND WE MAY FIX 1T,

77 S e Ak A o Aok ek ok A ok ok ook ok 3k ok ko ok K g 20k ook Rk ok g 3% ok dok gk ok ko dokok g sk ok sk d ok ol ok ok kol ok ok ok
VE >
NO DESCRIPTION 1S AVAILABLE FOR THIS COMMAND AT THIS TIME,
Va4 s ok ok o o ok o o o e it ok i e ol sk e ok ol o ol e e o o ok e ok ol e s e 3 ke s ok ool ok o o e o ol okl ok o ok ek koo e
1+EePIXmmm e e ——— e i >>> ERROR 1
THIS NAME CANNOT RE ¢DUND-—CHFCK SPELLING OR DIRCOR :
24,EeCMD=mmm e e e e ——— e —————————33) FRROR 2
THIS CCMMAND NAME FANNCT BF FOUND——CHFCK SPELLING AND HELP
33E e SWH == m e e e e e e ———————— ————ee=3DD> ERROR 3
THIS SWITCH IS NCT DFFINED FOR THIS COMMAND
4 4 ¢ S Y N s s e e e e e e s e e e e e o ————— >>> ERRCR 4
UNDTAGNDOSTARLFE SYNTAX FDROR—~s=F HELP COMMAND
5 g G UNF = e e e e e e e —————e e >>> ERRCR S
MOR= INFCRPMATICN NEEDED FOR THIS COMMAND=-—-SEE HELP COMMAND ‘

I N 1Y et L e e —————————— ettt D L >>> FRROR 6
TOO MUCH INFOFRMATION GIVEN-=PLFASE LOG THIS ONE AS A BUG
71FeNID ==m—mmm—meem e e == 3D D ERROR 7
INPUT DEVICE NOT AVAILABLE
10435 aNOD == m e e e e e e e e ———————— >>> ERRCR A
QUTOUT DEVICE 1S NOT AVAILABL»
11 4 EeNIF = e e e e e e ——————— e e D3 D ERRCR 9
THIS NAME DNES NOT EX!ST ON THE DISK~-CHECK DIRDSK
1 2 s EeNOF mr v e e e e e m e - e 1 e o 0 o e e o i o e oo D D D ERROR 10
THIS MAMF 1S ALREADY ON DISK OR NOT LOGGED INTO 1+1
13. .CAQ -------------------------------------- ——D>>D> EPPOQ 11
CCMMAND GOT CONFUSED WITH FUNNY CHAQArTrR——CHFCK TYPING
14 gF gNC S e e e e e e e ————— 0 e e e >>> ERROR 12
THIS FILF IS NOT A CHARPACTER SFT
15 4F e ClRmm e e e = ————————— ——————————— e >>> ERROR 13
SYSTEM SPACFD CGUT~=-NT STORAGE LEFT-=DELETE SOMFTHING
1654 e TYPrmmm—e e e s et e ot e T >>> ERROR 14
THIS NAME SXTENSICN IS NOT VALID=-—-SEE HELP GFTDQK
1745 eMAXmmmmme e e m e e bt et —_——>>> ERRCR 15
TCO MANY NAMES USED=~=DELETFE SOMETHING
20 4F¢DEVm e e e - ottt e e e o e o o e > D D ERROR 1€
A DFVICc OR VAP!ABL- NAME IS EXPECTED HERE
21 4 e NF X s st e e ————— e o o _————3>D ERROR 17
THE PICTURF/MACROD DUALI*Y HAS BEEN CONFUSED--CHECK DIRCOR
224 EeSTR=me—m e e e ————————— ————————— e e === 33D ERRCR 18
THE DISK HAS NOT BEEN INITIALIZFD FOR YDOUR AREA-SEE TOM
234 E PRV = m e e e ———— e ————— ————D>>D> ERROR 19

Tt DTITOTHIDE ANMAME A OT ARV TRt HIC O L mUICrAy DNYOOAMND MO O AMC



ONLY DTISPLAYED PICTURFS MAY RE PUTLIB'D

25 4F e GLBmmmmmmm—mmmmmm e e e bttt >>>
ONLY NON-DISPLAYED (PUTLIBID) P!CTUQE% MAY BE GETLIB'D

26 3 e MI Smm mm e o o e e et e —————————— >>>
THERE 1S A CﬂﬁRDIMATﬁ MISSING IN THE INPUT DATA

27 EWQFLmmmr e m e m e e e e e P LRSS
XsYoZ MAX/MIN APF 2047/ 2048 QESP:CTIVFlY

I S I € e e e . e P P
THERE IS A L INE TFPMINATOR MISSING--CHECK INPUT CAREFULLY
31 ¢ FE ¢ MACm =~ m—e e e e e e e > >
THIS MACFD HAS GONE ASTPAY—-CHFCK LOGIC AND SYNTAX

32 e Wl W e e e e e e e R >>>
THIS CCMMAND DOES NOT WORK WITH PICTUDES

33 ,FEeN3Dmm e e et e e e e e —————>>>
DATA NOT IN 32D SHADE FCRMAT

34,F ¢BSPwmm e e e ——————————————————— ——————————D>D
SOFTWARE CHARACTER bFT JUMBLED

35 E NPT m e mm e e m e e e ————————— e e e —————————— -—>>>
LINE 2VER 80 CHARACTEQS LONG ASKED TC EXECUTE~--~SHDRTEN IT
36 ,EoCPTommmmm e m e — = — e i >>>
THERE IS A MISSING =1S SIGN HERE

37 4 E @D MT e o e e o e e e e e e e e e e >>>
THIS CEVICE DRES NOT EXIST AS SPELLED ABCVE

40 4Ee R ADmm = mm e e e e e ——————— —————>>>
THIS NUMBER HAS INVALID CHARACTERS 1IN IT——CHECK TYFPING

410E eUGPmmm e mm e e e e ———————————— e e >>>
THIS COMMAND IS FOP PIX WITH VECTORS ONLY (NO CCPIES, NO GROUPS)
B2, qUFN-m—m—mmmmm e —————————————————— e e e D D D
THIS FFATURE DORES NOT WORK IN THIS CCMMAND YET.

43 ,E g TXTmm e e e —————————————— —————————————m— > >
ILLEGAL VG CHARACTER SPECIFIED IN <XXX>.

864 yE oNGS=m = e mm o e e e e e e e == 33D
A STRINMG IN SINGLE QUOTES ('3 OR A $VAR 1S EXPECTED HERE
45 s E dNDSmmm=m = e e T T m———————————— e >3>
ONLY DISPLAYED PICTURES MAY BE GRDUPED.

BE 4 E eWWD == mmm e e — o e —————————— e e > D D
THIS COMMAND WORKS ONLY WITH PICTURES

47 4E eAXSmmmmmm e e ——————————— ———————D3D>D
RCTATE REQUIRES AN AXIS {EXCEPRPT /X./Y./Z MDDES)

S0 oF 0T X G o omam ot ot s e i 0 i et e o o e S e ———— >>>
CLDOSING ANGLE BRACKET (>) NOT FQUND.

51 4F OV Fmm e e e e e e e e —-——D>>
YOU CAN'T EXECUTE A NULL STRING

S524F e GRBrm mmm e e ————————————— ————— e ———————————— > >
BINARY FILE 1S NCT A PICTURE CR 1S GARBLED

5345 ¢ PRO=mm = mem = e e o e e -——————— ————————3>D
ONLY GUCD CAN WFRITE ON HERE. {UNLESS YFU KNCW HIS PASSWCRD)
Sl F g CNT = m e et e e e e e e e —————————5>)
ONLY YCUP QWN FILES CAN BE DELzTED CR PCNANED

5E yEaC AL == e e e e e e e e e e >>>
PICTURE CONTAINS SUBQ”UTINF CALLS & CANNOT BE WRITTEN

56 3 C gUNP == e e e e e e e e >>>
THIS PICTURF TS SOMEHOW IN NON- STANDAQD FORMAT

57 4E e NMCmm = e e e e e e e e e ———>>>
MACPQ MUST RE IN PROGRESS FOR THIS COMMAND TO WORK

60 4F ¢ ] VNo = m e e e e e e e e e e e e i e e e e —————>
THIS MAME HAS AN INVALID r'HAFACTEF’ IN IT (A-Z £& O- Q ONLY)
61|E.FGR ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ >>>
ONLY VARTABLE NAMFQ ARE ALLOWED LEFT QF THE %= SIGN

62 4 E e ARGmmm s o e o e e e e e ————————————————— >>>
NO ARGUMENT OFLIMITER SEEN WHpRE EXPECTED--CHECK %PFLLING
63'E-GFZ --------------------- T DD D NS T O T S T TR e i e >>>
ONLY VARTABLES CAN QE WPITTFN TC—~DEVICES CAN ONLY BE READ
A N o N e —————————————— ————— >>>
GETPO!I CR ZAPPODI INDEX CUT DF BCUNMDS

L s = T T e -—>>>
ATTFMPT TO (PﬁATE NEW ‘”PVNF‘ BEFOCRE CLOSING THE CLD ONE
BE o5 o N Dm = mm e e o e e e e e e e o e e e -——>>>
ATTFMPT TO GENFPATE A POINT WHEN NG 'OPENO* IS IN PROGRFSS
A7 EelVGmmmm e e e e e —————————— ————————————— >>>
CAN'T QUTRPUT THIS PIX AS .DFF—~HA§ TEXT OR IS NCT CLOSED
704F oF SEmmmmme i ————— e ———————————— ——D>>>
FUNCTION SWITCH NUMH‘P GREATFR THAN 15

71 sEeNDNA-rmr—r e e e e e = hafadadadsiateaded et b end T D S ————— >>>
$A TO $Z ONLY ALLCWABLF NAME S VARIABLFS

T2 s s S W P m e e e e e e e e - e - —— —-——D>D
GROQUPING ¢PPOW~—PFSTAPT AND CHCCK TREE NEXT TIME

734FE eXXXmmmmmm e e e e e - e —— ————————e =33
PSEUDD-LABEL FQRCP DETECTFD BY COMPILS CCMMAND

74 oF o XXXmmom e e e e e e ——————— —————————— >>>
THE ABQOVE PSEUDD-LAGEL IS NCT FCUND

T e XX Xmmmm e e me e e e e e == 33D
*%xx k%L CG THIS ONE--CANIT FIGUQE 1T QUT

TE G F o XXX s e e e i e ————— o — D D >
EDITOP FILFE ALREADY 0OPFEN (TYP‘ REST)

77 o ¢ XX X s e e ot e e et i = o e o i 2t e e e e e >>>

N tﬁYTﬂD FT1 O AR RE MPOENFID

ERRCR
FRECR
ERRCR
ERRCR
ERROR
ERRCR
ERFOR
ERROR
EFRROR
ERROR
ERRCR
ERRCR
ERRCR
ERPCQ
ERROR
ERRDOR
ERROR
ERRCR
ERROR
ERROR
FRRCR
ERROR
ERROR
ERROR
ERRCR
ERROR
ERROR
ERROR
ERRCR
EéRCR
ERRCR
ERROR
ERROR
FRRCR
ERROR
ERRPOR
ERROR
ERRCR
ERRCR
ERRCR
ERRCR
ERROR
ERRQOR

21
22
23
24
28
26
27
28

S0
51
s2
S3
54
=34
56
57
S&
5%
60
61
62
€3



MAXIMUM NUMBF®R (20) OF PUSHFS EXCFEDED--PCP SCMETHING

Ol g XX N om o cm e e am o o oo o i o e e e e - - 2 = o 55>
ONLY EDITOR FILFS MAY RE CLCSED!'D

1029 XX Xmmm e om o e oo v o ———— s e e e e ————————————— >35>
DIRECTORY CANNDOT RE DECDDED ONM THIS DEVICE

1O3 g XX Xommom oo o e i e o o e o e e e e o e o e o o a2 e e >>>
FILE EXTENSICON AND DATA TYPE DO NCT MATCH

108 ¢ XX X mmomam oot o e o e e e s o et i i e S e e e o S ———————3D
oMLY SWAP MCDULES MAY BFE MALDE CCRE- QF%!D:NT

10S s XXX et = e m e o e - —— e ———— B >35>
ILLEGAL VG CHARACTER SI1ZE 1 TO 8 DNLY ALLOWED

10B s XX Xew e mmr e e e e r e -~ s o s e o e _——D>D>>
POPPING WITHOUT PUSHING (ENCUGH) 15 NOT MAKING SENSE
1O7 g XX Xmorm e o e e e e e e e e v e e e e ot e o e e e e e e 4 >35>
A SVAEF MUST Bt SPECIFIED HEFRE

1104 XXX me e e e e - 2 = 0 2 . o e e e O i e e >5>
FPP: TLLEGAL CPCPATOP IN EXPRESSION

lll'xxx -------------------------- e v o o e o - A - > >
FPP: INCCMPLETE EXPRESSION

11 2e XX Xmmo e m e o e e e e - - e e >S5>
FPPI UNBALENCED PAQENTHESIS

113 s XX X e et e — e s o e e e i o D D D
FPP: TLLEGAL FUDATING CONSTANT

114 g XX X o o e e e o o o e o e e e e o o e o e >5>
FPP:I INVALID CPERAND IN EXPFFSQION

T1 S g XXX m oo mm e s 0 o e o T i s e ————————————— > >
FPP: NC ARGUMFENT SPbCIFIED ON FUNCTIQN CALL

L1063 XX Xmm o o o e o e o e o e e e e e e e e e o e e e e e e D D
FPP: DIVISICN BY ZERD ATTEMPTFD -

1179 XX X=me v m e s e e e B L . >5>
FPP: FLCATING TO INTEGER CPNVFPSICN EFRRDR

120 XXX = e e 2 o e 2 2 e e o o e i i o e e e e > D D
FPP: ATTEMPT TO TAKE THE N OF ZERD

121 g XXX~ m e r cmmrm e - - —————— - - o e e e o e 0 o e i >S5S
FPP: SQR OF A NﬁGATlvﬁ NUMBER IS IMAGINARY

122 e XXX wemmr e e e e m e - ——— - o - - - o o ———————DD
THIS NAME DCFS NOT EXIST ON TAPF

123 g XX Xmme m e e e o e T o S ot o S T 0 e e o e o o o e D D D
THIS NAME CANNOT NOW BE USED ON TAPE (MAY ALRFADY EXIST)
128 g X X X oo o e e o e s e 1 o e e T e e o e o an o o = 200 ——D35>
THE TAPE HAS NCOT 8SFEN INITIALIZED FCR YOUR ARFA - SEE TOM
1254 F e CPLm=mommerrrcmme e e e e e e S e e >>>
ONLY CPL FTILES CAN BE 'EXECUTED!?

1264 XX Xmmmmmw ———— - ———— ——_——— ———— . e - ——————3> 3D
CCMPILE: INVALID STATEMENT qY'\!TAX

T27 g XXX omom o o om o o e m e e e o o 2 o e o e o . o e e - >S5S
COMPILFE: INVALID LINE END CP LINF SYNTAX. CHECK MACRD
130 g XX Xomom o om o s s e 2 S o o 2 o e o >5>
COMPILF GOOFEDS PLEASE LOG THIS BUG

13] g XX X m e e e o e o e e e s e e 2 i e o 3 DD
CCMPILE WILL NOT PPOCESQ ALL CF YOUP MACRO - SEE TCM
132 g XX X o o e o et e e e et e 7 e e e e o >5>
CCMPILE® MICSING ODCPATﬁQ IN PUTPﬁIoG:TPCIvﬂR ZAPPQ!

1331 XXX~ e e - o e e v e o ————-3D>
CCMPILE: TLLEGAL DPERATCQ IN FLOATING E€EXPRESSICN

1384 ¢ XXX s e o o e o e o e e = - = _————————— 3>
COMPILE: INCOMPLE’ﬁ FLCATING EXPRESSION

I 30 e XX Xt e m e e - e m, e ——————————— D> >
COMPTILFE: UNBALENCF9 PARENTHESIS IN FLCATING EXPRESSION
136 g XX Koo oo mn s m e e e e e e o e e A o S e A ot . >5>
COMPILE: TLLEGAL FLOATING CONSTANT

137 s XXX — = - o o e e —-——————3D>D
CCMPILE: INVALID 0OPE QAND IN FLQATING EXDRFSSIDN

140 g XX Xmm o e e e e i e ot e = o o n e e e e e e e e e ————— - —————— 3D
MAX STFING LFNGTH (5000 CHAPAFTEP?) FXCEEDED

141 g X X N o o e e o o 500 e v rm e et e = v e e e - s e o s e o - e . 0 35>
ATTEMPT TO ACCESS NEGATIVE LOCATION IN qTQING

J42 g XX X e e e - - 4 o = e 20 ot . S S S o . . e o >>>
TARGET STRING 1S NULL

1L J XXX mm e me e m e - - - B e e e ot o e e o . _———33>
MATCH STRING IS NULL

144 3 XX X me e s e o s o e e 1 e i e et o e = e - = e o e e e e S>>
BUMP ONLY WORKS XF BA IS A=ZVA-VZ JWA—WY sFA-FY AA=-AY,LA~-LY
1A G g XX X o om e i e st i e s o e o e e e e o e o e o e S e e e 2 e e >>>
TARGET IS NCT A 'LINED' STRING

156 g XX Koot o e o a2 e e e e e o e o - o e >35>
ERROR IN POPPING===SFF HELP POPV AR

1RO g XXX~ - o e . = - = ——— - >>>
CCMPILF: NO AGFUMFNT SPSCIFIFD OCN FUNCTION CALL

161y XX Xmmmmm e m - - ———————— e 2 e e e >>>
AppAYS AFE AA~AZ ﬁNLY

162 g XXX e v e e e B T uep— e o e e o e o e e >5>
UPDER BOUND COF THF ARRAY IS TOO LARGE 0OR SCMETHING

163 g XX e e e e e o e ——— e e A o e o o e o e 55>

YOU CANNOT VXECUTF STPYNGS SHORTE® THAN 8 CHARACTERS, SORRY.

1E 4 g X X K o e o e o e et o o i e e e e e e e e e - ——— = >S5
ADD AV KIINRQACTIDTES ADS TECOMTINATEN WYT Vv Mo ¢ 3

FRRCR
ERRCR
ERROR
ERRCR
ERRCR
ERRCR
ERROR
ERRCR
ERRCR
ERROR
FRRCR
ERROR
ERRCR
ERROR
FRRCOR
FRROR
ERRCR
FRROR
EPROR
ERROR
FRRCR
ERROR
ERROR
FRROR
ERRCR
ERRCR
ERRCR
ERROR
FRROR
ERROR
ERRCR
FRROR
ERROR
ERROR
ERROR
ERRCR
FRROPR
ERROR
ERRCR
FRROR
ERROR
ERRCR
ERRCR

67
68
66G
70
71
72
73
74
75
76
77
78
7<
80
81
R2
83
84
85
86
e7
an
86
S0
a1
c2
G 3
sS4
Se
96
S7
Ga
99
100
101
11190
112
113
114
115
116



LU DR AAAS ™= == mrmm e a m e s e it bl il P

COMPILE: NESTFD MACRDS ARE NOT ALLOWED IN CDL FIL¢S

TET g XX Km0 e i i o i e e S e >>>
TOOQ MANY SUBSCFIPTS HAVF BEFN SPECI“I:D FPP THI ARRAY
170 s XXX o mmm e e e o o e - e T >>>
THE SYSTEM THINKS THIS IS AN AQPAY' BUT 1TSS NOCT

T7 1 g XXX X o o e e s e o e e o e s e —_——————————3 DD
NOT ENOUGH SURSCRIPTS ARE SPRECIFIFD FOR THIS ARRAY

1728 XXX oo m e e - e e - o e . o i e >>>
ARRAY SUBSCPIPT QUT OF BODUNDS

17340 0 e e e e o o o et o e e et ———— i ——— >>>
THIS ARRAY HA? ALFEADY BEEN DIM:NQIDNFD

178 ¢ XX Xomm o o e e e e e ————3>>
ARRAY SPECIFIFD IQN'T REEN DIMFNS!CNFD—-USE APPAY COMMAND
176 s XX Xemommm e e e - e om0 S S e e e o o o . >>>
THE VALUES ©CF DIALS AND ARRAYS CANNOT RE TRACFD.
177 XX Xemm e e e = - e o e e 2 e s e e > D> D
LOCAL VARTABLES CAN ONLY BE USED WITHIN MACROS.

200 g XX Xmom = orm i e e e e o e e v e e e e e o e o e e e o e o e _-——D3>>
THE MAXIMUM NUMBER UF TRACES HAS BEEN EXCEEDED.

201 g XX X=wm o e e e e e o e S i 8 e e e e e >>>
YOU CAN'T DCLOOP THZ SAME MACRDO TWICE

202 g XX X or om oot o i o e st —— >
MAXIMUM NUMRER OF THINGS T DORLCOP IS 10

203 g XX X o o s o o i e e e e 1 - e e e e s e —————DDD
CANNOT UNLCCP SCMETHING THAT ISN'T DOLOOPED

2084 XX Xmm e rm e e e e - —— e o o e . e S e . o B S >5>
CANNOT WAITFOR COMFTHING THAT ISN'T DOLQOQORED

205000~ —rrr e e — o i > e i e e e e e e e D > D>
THIS EPRCR IS !MPOSS!BLC

2109 XXX===w—m- - e e e e e e - . e e ———D>D
PUTDSK QOF APRAY< NFEDS QECOND ARGUMENT —=- SEE HF'LD PUTDSK
211 g XX N e m o e e e e e e e e e e e i o D> > D
CORE ALLCCATINON IS CONFUSED BY THIS DELETICN=--RESTART
206 XX Xewm v m e = - e e e e et e . e e e o > D> D
SOMFHOW THE NAMFE T0O BE DELETED WAS LOST=-=TRY RESTARTING
2129 XX X mm we e o s e e i i i e e e i e e e . o e e >>>
FIRST PICTUFE IN GROUP COMMAND NDT DISPLAYED

213 g XX Ko e m e e e e s e e e e e e e e >>>
SECCND PlCTURF IN GROUP COMMAND NOT DISPLAYED

2154 XXXt e . e e 8 e e e e e e o D D D
PIX TO BE GFRUPFD MUST BE ON SAME LEVFL (CONSULT TREFE)
2164000 mr v e - - - ——— e o e e e e e e 3 D> >
I FORGCT

-217,000==——~ e e e - o e i o - e o ot o ->>>
1 FOCRGOT

2204000 == —m = e — e e e e e e e e e e >>>
YU CANMT GET A LCCAL VARI ABLE THAT DOESN'T EXIST YET

221 300 0= e e e e o e e e e e s 4 e e e e >>>
NCT ENQUGH SPACE FOR CCPY/V CR IS NOT COPIABLE

2223000 mmm e e e e s e e e e o et e e >>>
YOU CANNCT COPY CCPI=S-~COPY THE ORIGINAL

22343000 m—rm e e e e e e e e i e o v e > D D
PIX IS NOYT PUTLIB'D BUT ISN'T DY%PLAY?D El THER—-~GIVF UP
2244000~~~ —m—r— e - e s e e e e e e o e >>>
CHECK THIS NISK FILE CAQCFULLY-—FPROP DcTECTFD IN WRPITING
225 000 O mm e e e o e e e e o e e e e e e e e ———————DDD
TH= DISK IS FULL-—FILF MAY BE INCOMPLETELY WRITTEN QUT
2264000 = mm e e e - e - - ———————— - o e e —————D>>
DFLETFE THINKS THIS PIX 15 PUTLIB'D BUT IT?!S NOT-~-GIVFE UP
227,000 ===~ w=——————— - e e e e - —— o s e e D D D
GFTPOINT IS CONFUSED RBY PIX THAT AREN'T CLOSFD—--CLOSF IT
2304 PP P e e . - e e e v = e - >>>
GRASSRB DOESN'T HAVF. FILCATING POINT VARIABLES-USE GRASS/GRASSZ2
300 ¢ XXX == = e o e e e - s o e e e e e e e ->>>
SCFTWAFE POINTERS CRAPPFD UP=--RESTART (GOON)

301 s XX X mr e e e — - ———— S >35>
SOFTWAKE CRAPPED UP pOINTEPS—— IVE UP (UPCCN)

J02 4 XXX o e e i e e e e e e e —— e e e e e o e e >>>
SCFTWARE CRAPPED UP POINTERS~--GIVFE UP (UPHAD)

TO03 g XX Koo e e o e o e e i e e e e e e e e e >>>
SCFTWAKFE CRAPPED UP POINTERS--GIVE UP (NEAP upooIT)
308 g XX X o m o e e e e e e o e e e e e o e >5>
GROAQUPI NG SCREWFD UP=-~GIVE UP (UPDOIT)

305 XX Xm = or e e - ——— e o e o e e e e e D D D
BAD CHAINING--GIVF UP (UPDOIT)

Bl 3 s XX, m e e = - 2 e e o e 3 D D

SYSTEM CAN'T HARDWARE DOECHAIN-~GIVE UP (HCHNOK)
-0
PLEASE LOG THIS FRROR CAREFULLY IN THE BUG LCOG=--TOM™

116
120
121
122
123
124
126
127
128
126
130
131
132
133
136
137
134
138
139
141
142
143
144
145
146
147
148
149
150

152
192
103
164
195
196
197

203



	Device Conventions in GRASS2

	Writing Macros in GRASS

	Creating Picture Lists in GRASS

	Arithmetic Programming (Fortran-Style Syntax)

	Commands

	Array

	Backup

	Blank

	Blend

	Bump

	Call

	Cutoff

	Clear

	Close

	Clip

	Compile

	Copy

	Crunch

	Core

	Dashes

	Delete

	Delpio

	Dircore

	Dirtape

	Do

	Doloop

	Execute

	Edit

	Exit

	Fix

	Fsoff

	Fson

	Getdsk

	Gethit

	Getlib

	Getpotn

	Goto

	Group

	Help

	If

	Input

	Keep

	Length

	Lines

	List

	Login

	Look

	Lpname

	Mdirc

	Modify

	Move

	Onerror

	Openo

	Pathmov

	Penoff

	Persp

	Points

	Popvar

	Print

	Prompt

	Pushvar

	Putlib

	Putpoi

	Puttext

	Rename

	Reset

	Resolve

	Resume

	Restart

	Return

	Rotate

	Scale

	Search

	Setbrk

	Setcq

	Setdela

	Setint

	Setorg

	Shade

	Skip

	Smooth

	Softext

	Softrot

	Trace

	Text

	Tick

	Tree

	Type

	Unfilm

	Unloop

	Vip

	Waitfor

	Wait

	Window

	Xlist

	Zappoi

	Zaptext


	Error Messages


