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Bk IN THIS ISSUE tdkk

THE "BEGINNER3® CORNER" KINDA GOT OUT OF HAND AND CONSISTS OF SEVERAL PAGES ON
SURSCRIFTER VARIABLES, DOWN NEAR THE END OF THE ARTICLE THERE ]S EVEN SOME INFORMATION
THAT HIGHT BE OF INTEREST 7TO THE MORE EXPERIENCEDR PROGRAMMERS, IF WE DO THIS AGAIN.
WE‘LL HAVE 1O STOP CALLING IT & "CORNER", MOST OF THE REST OF THE ISSUE IS ON MEMORY
SAVING. TECHWIQUESs BUT BE ALSD HAVE SOME REAT ARTICLES SPECIALLY FOR DISK PEOPLE. THE
I35LE CONTAINS & HETHOD OF MOVING THE DIRECTORY OFF TRACK 12 AND A PROGRAN TO RENAME
BEXECK.

LE ONLY HAVE ONE PROGRAY THIS MOWTH (ASIDE FROM THE DISK STUFF)y AS 1 WANTEBR TO
SQUEEZE IN THE LOWKG ARTICLE ON SUBSCRIFTED VARIABLES, I‘LL TRY TO NAKE UP FOR THAT NEXY
BONTH WITH @ FEY EXTRA PROGRAMS BUT - T AN GOING 7O STOP PLANNING MORE THAN OME ISSUE
AHEAD. THE CHECKBOOK PROGRAM ] FRUMIBED IN ISSUE 42 AND NEVER FOUND SPACE 70 PUBLISH WILL
HEYER SEE LIGHT OF DAY, CN LOMGER USEAGE. IT TURNED OUT 7D BE DNLY TWICE AS HARD TO USE
AS A TI CALCULATDR FOR THE SAME JOB. THAT ¥AS AN IMPROVEMENT OVER MOST 1 HAVE SEEN, BUT
KOT GOOD EROQUGH TO PUBLISH, .. . .

UE  HAVE 30ME CORKECTIONS AND ADDITIONS TO THE MIRACLE SCREEM CLEAR IN THE "LETTERS T0
THE ERTTOR".

»

THIS MONTHS’ FROGRAM

IN WRITING "4STERCIIN RACE"s I HAD IN MIND DEMONSTRATING THAT A SHORT AND SINPLE
FROGRAM COULD BE FUK. I THINK THAT I SUCCEEDED. IT LOOKS RATHER LONG IN PRINT, BUT MOST
OF 17 IS REMARKS.

1 DON'T EXPECT ANYONE TO RUN IT LONG THE WAY IT WAS WRITTEN. IT IS A NATURAL FOR EASY
EXPANSION FOR THE KIDS, FLAY UITH THE NUMEER OF ASTERDIDS, THE TIMINGs AND THE SCORING TO
S5TART UITH, IMPROVING THE CANNON, ADDING A SECOND SHIP AND IMPROVING THE CONTROLS COULD
PROVIDE & FEW HOURS OF FUN. THE CANNON ISs IN FARTICULARy USELESS. I JUST LEFT IT INTO
PROVIDE A STARTIKG POINT FOR IMFROVEMENT.

IT IS FUN JUST A5 1T IS 4KD TYPES IN A HURRY IF YOU LEAVE THE REMS OUT, AS WITH ALL MY
PROGRAMSs THE RENS ARE REMOVABLE. |

THE THIKGS TO UATCH IN THIS PROGRAM ARE THE USE OF FLAGS TO INDICATE MISSLE WOVERENT
THE WAY TeQ LINES (189-190) WILL CHANGE IT FROM C2/74/8 TO CiPs AND THE INTERMIXING OF
PRIKT AND POKE GHAPHICS.




SAVING MEMORY

BARNING $HERESY . L

ELSEWHERE IN THIS EDITION WE PLAK TO INCLUDE AN AKTICLE BY BOB RETELLE ON THE TECHNIQUES HE
USES IN HIS PROGRAMS TO SAVE SPACE. MHILE IT IS A GDOD ARTICLE, AND I MOULD OF COURSE RECOMMEND
THAT YOU READ IT CAREFULLY, 1 TH}NK THE TOPIC IS IHPDRTANT ENDUGH TO WARRANT EVEN FUﬂTHER
ATTENTIODN,

DESFITE THE FACT THAT SYSTEMS ARE GETTING LARGER; HEFDRY REMAINS A CRITICAL PROBLEN FOR THE
HINI-SYSTEM. f  YEAR AGO THE STANDARD SYSTEH MAS ONLY 4K IN SIZE, IT NOW 1S APPROXIMATELY 8K
AND  DISK SYSTEMS USUALLY RUN 12 TO 14K OF USARLE SPACE. UNFORTUNATELY, MOST COMPUTER CLASSES
ARE TAUGHT BY AND MOST COMPUTER BOOKS ARE WRITTEN BY UNIVERSITY PROFESSORS WHO WORK ON MEGABYTE
TIMESHARING SYSTEHS, THEREFOREs, LITTLE HELF IS AVAILABLE FOR THE COMPUTERIST FACING THE REAL
EVERYDAY PROELEM THAT HE HAS ALL THE MEMORY THAT HE CAN AFFORD NOT ALL OF WHAT GIGANTIC
UNIVERSITY CAN.-AFFORL.

BEFORE WE BEGINs LET’S INTERJECT A WORD OF CHEER. WHILE WE ARE CONTINUOUSLY PUSHER BY LACK
OF MEMORY SIZEs WE ACTUALLY HAVE A LOT MORE HMEMORY THAR WAS COMMON EVEN ON MAIN FRAME SYSTEMS 10
- 15 YEARS AGO, THOSE OF YDU WHO HAVE BEEN AROUND A WHILE WILL REMEMBER THAT NOT 70D LONG AGOD
WE RAN LARGE BUSINESSES AND LARGE BOOKKEEPING PROGRAMS ON SYSTEMS THAT HAD WELL UNDER 4K OF
ACCESSARLE - RAM, THE SYSTENS THAT WE CURRENTLY HAVE IN OUR HOMES AND AT DUR BUSINESSES THEN ARE
CAPABLE DF RATHER EXTENSIVE WORK. HOWEVERs WE NEED TO IMPLEMENT THEM WITH THE GREATEST PBSSIBLE
EFFICIENCY EVEN IN THIS DAY OF SLIGHTLY CHEAPER MEMORY.

THERE ARE SEVERAL NEW AKD POPULAR CONCEPTS BEIRG PUSHED RY EVERYONE FROM WAYNE GREEN TO GOD

WHICH APPEAR “AN ANATHEMA FOR THE SMALL COMPUTERIST, AMONG THE WORST CONCEFTS ARE “"TOF DOWN®
PROCRAMMING AND  “STRUCTURER" PROGRAMNING., STRUCTURED PROGRAMMING IS5 4 NICE IDEA IF YOU HAVE
MEGABYTE OR SO OF MEMORY -AT HAND BUT IT IS BASICALLY OR PRIMARILY A WAY TO HAVE T0 AVGID
DOCUMENTING A PROGRAM¢ ° FOR THE SUPERVISORS WHG PUSH FOR IT IN THEIR ESTABLISHMENTS, IT IS
MAINLY A WAY TO AUDID-THE RESPONSIRILITY OF MAKING A PROGRAMMER WRITE DOWN WHAT HE DID. IT 15
EASIER TO ~IMPOSE AN DUERALL SYSTEM THAN 7O INSIST THAT THE PROGRAMMER DOCUMENT TODAY THE COBE
THAT HE WROTE THIS MORNING. THE ONLY PARTICULAR VALUE THAT SUCH COMCEPTS HAVE IS THE PEOPLE WHO
FOLLOW NEED NOT LEARN TO READ PROGRANMING AND THOSE WHO PRECEDE NEED NOT LEARN YO FLOW CHART OR
WRITE IT DOWN., ANOTHER CONCEFT IS STILL BEING PUSHED BY A LOT OF PEGPLE WHICH IS PURE
FOOLISHNESS,  THE WHOLE CONCEPT OF ‘STYLE IN BASIC'. I REPEAT HERE: 85 1 HAVE SAID BEFDRE, THAT
THE BEST WAY TO HELF THE ENERGY CRISIS: IS TO BURN THOSE BLASTED BOOKS OF STYLE, AS A
COMPUTERIST, "YOU ARE FACED WITH THE DESIRES OF & WUMRER OF PEOFLE, YOUR CHILDREN WANT AS MANY
DRAGONS AS POSSIBLE IN THEIR GAME, THE PAYROLL. DEPARTMENT WANTS AS MANY EMPLOYEES AS POSSIBLE IN
THE ~ PROGRAM AND ALCOUNTING WANTS TO PUT IN AS MAKY RECORDS AS THEY CAN WITHOUT HAVING TO ACCESS
THE DISK, NONE OF THEM COULD CARE LESS WHAT YOUR PROGRAM LODKS LIKE WHEM IT IS PRINTED OUT.

LET’S BEGIN WITH THE DBVIODUSs BUT STILL IGNDRED» CONCEFTS. I WOULDN'T REFEAT THIS FIRST ONE
EXCEPT THAT THE PROGRAMS THAT I HAVE RECEIVED THIS WEEK SHOW THAT PEOPLE STILL DONJ{T LISTEN
EXTREMELY WELL. THE FIRST BASIC SKILL OF A COXPUTERIST WHO IS GOING TO READ AND WRITE IN THE
BASIC LANCUAGE IS THAT HE LEARN TO READ AND WRITE WITHOUT A LOT .OF EXTRANIOUS AND UNNECESSARY
SPALES, I STILL RECEIVE PROGRANHS WHICH ARE AS MUCH AS THIRTY PERCENT WASTED SPACEs THAT WASTED
SPACE BEIMG PRIMARILY UNNEEDED SPACES BETWEER BASIC WORDS. TO LEARN TO WRITE BASIC WITHOUT
SPACES TAKES SOMETHING ON THE ORDER OF A DAY OF TWO DF PRACTICE. IT STILL AMAZES ME THAT THERE
ARE COMPUTERISTS OUT THERE WHO WRITE COMFLETE PROGRAMS WHO HAVE NOT YET LEARNED THAT SINFLE
SKILL,

BOB RETELLE POINTS OUT IN HIS ARTICLE IN THI5 ISSUE THE VALUE OF USING MULTIPLE STATEMENTS
PER LINE. I’tL LET BOB COVER THAT IN DETeILs BUT WILL REMIND YOU AT THIS PBINT THAT LINE
NUMBERS ARE VERY EXPENSIVE.

NOW THAT I HAVE SOUNDED OFF ABOUT MY FAVORITE TOPICS (AGAIN)y WE CAN GET DOWN TO REAL WORK,

THE FIRST MAJOR TOPIC TO COVER IS REMARKS. 45 WE HAVE SAID IN PREVIOUS ISSUES: REMARKS ARE
HIGHLY VALUABLE.  ANY PROGRAMMER WHD MWRITES A FROGRAM AND DOES NDT REMARK IT GUALIFIES FDR THE
“DANNED FOOL  OF THE WEEK" AWARD. HOWEVERs REMARKS IN A BASIC PROGRAM MUST ALWAYS BE AVAILABLE
BUT NEED NOT ALWAYS BE LDADED, 'AS WE’VE POINTED OUT BEFORE, REWARKS SHOULDN’T BE ADDRESSED.
THAT 1S, THERE SHOULD NEVER BE @ ‘COTO1000° WHERE LINE 1000 IS A REMARK. 4 GDOD COMPUTERIST,
WHETHER ME IS A HOBBIST OR A PROFESSIONAL» WHETHER HE WORKS FOR HIS OWN PLEASURE OR FOR SOMEBODY
ELSE’S BUSINESS, SHOULD ALWAYS MAINTAIN A NOTEBOOK WHEREIN HE MAINTAINS LISTINGS OF ALL THE
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PROGRAMS HE MRITES. 17 IS NOT NECESSARYs IF YOU DON'T HAVE & PRINTER» TD KEEP AN EXACT LISTING,

IT IS5 HOWEVER IMPORTANT TO HAVE A LIST OF REMARKS FOR EACH PROGRAN AVAILABLE ON HAKD COFY ANAY
FROM THE PROGRAM ITSELF., OTHERWISE YOU WILL SDDN HAVE FORGOTTEN WHAT THE UARIOUS VARIABLES ARE
FOR AND WHAT THE SUBRDUTINES DO AND WHERE THEY ARE. THE IMPORTANT THING IS THAT YOU PUT THE
REMARKS IN IN SUCH A WAY AS THEY CAN BE EASILY REMOVED SO THAT YOU CAN SAVE ALL THAT RUN TINE
SPACE IF YOU NEED IT. '

THERE ARE SOME IMPORTART HARITS TO PICK UF THAT CONSISTANTLY SAVE A LOT OF BYTES IN EVERY
PROGRAM. THE FIRST GOOD HARIT YOU MEED TO GET INTO IS TO USE AS FEW VARIABLE NAMES AS FOSSIBLE,
STOP ANDI THINK FOR A SECOND WHAT IT TAKES FOR BASIC TO USE A NAME. IF YOU USE THE VARIABLE X IN
'FORX=1T010’ IN THE FIRST LINE OF THE PROGRAM AKD THEN NEVER USE ‘X’ AGAINs BASIC STILL HAS TG
STORE THE LAST VALUE THAT IT GAVE X JUST IN CASE YOU SHOULD WANT TO CALL IT UP AGAIN, THAT

© MEANS - THAT EVERY TIME YOU USE A VARIABLE NAME: THAT VARIARLE NAME MUST BE STORED WITH & RELATED

VALUE IN & TABLE OF VARIABLES., THEREFOREs YOU DOK‘T USE MORE NAMES THAN YOU HAVE TO USE, IT°s
A EDOD HABIT 7O GET INTD T8 FICK A COUFLE OF VARIABLES THAT YOU ALWAYS USE FOR TEMPORARY
COUNTERS SINCE THERE WILL PRDBARLY BE FREGUENT TIMES IN YOUR FROGRAM WHEN YOU WILL WANT TO USE A
VARIARLE 70 DO NOTHING HMORE THAN COUNT A LODF OR TEMPORARILY STORE A VALUE THAT YOU ARE NOT
GOING 7O USE AGAIN LATER OK., FOR INSTANCEs IF YOU HAVE A TIMING LODP ‘FORX=1TGL1O0!NEXT’ THAT

- WAS JUST DESIGNED TD SLOW DOWN THE PROGRAM A LITTLEs YOU DION’T REALLY CARE WHAT THE VALUE OF X

IS WHEN THE LOOP IS DONE, ALL YOU CARE ABOUT IS THE FACT THAT THERE WAS A DELAY IN THE PROGRAM.
IF YOU'RE INPUTING FIVE NAMES IN A LDOP AND YOU SET UP A LOOP 100FORX=1T05: INPUTAS$( X INEXT
YOU " AGAIN DON‘T CARE WHAT THE VALUE OF X TURNS OUT TO BE, YOU KNEW IT WAS GOING TO BE 5y BUT

WHAT YOU WANTED WAS THE FIVE ITEMS YOU INPUT, THEREFORE, YOU SHOULD ALWAYS HAVE A COUPLE OF

VARIABLES YOU USE WHENEVER YOU NMEED A TEMPORARY COUNTER AND' REUSE THEM. THDSE OF YOU WHO HAVE

LOOKED AT THE AARDVARK PROGRAMS MAY HAVE NOTICED THAT I TEND TO USE X AND Y A5 MY TENPORARY

COUNTERS 1IN EVERY PROGRAM, BY ESTABLISHING THE HABIT FAIRLY EARLY IN MY PROGRAMMING CAREER, I

FIND IT EASY TO READ MY OWN PROGRAMS SINCE I ALUAYS KNDW WHEN I SEE AN X OR A Y THAT IT IS &

TEMPORARY VALUE THAT ISK‘T GOING 7O BE STORED OR KEFT FOR ANYTHING, JUST TO BE DIFFERENTs IN OKE

OF  THE PROGRANS WE PUBLISHED THIS MONTHs 1 USED ‘I° AS THE TEMPORARY COUNTER., YOU WILL NBTICE

IN THE ‘ASTROID BELT’ PROGRAH THAT THE VARIABLE ‘I’ APPEARS OVER AND OVER AGAIN, IT IS5 USED

WHEREVER 1 DON'T PLAN TO KEEP OR STORE A VALUE. I USED IT FOR A COUNTER AND I USED IT 1O PASS

VALUES. BACK AND FORTH BETWEEW VARIOUS SUBRDUTINES, 1IF I HAD USED A DIFFERENT VARIABLE MAME FOR

EACH ONE OF THOSE COUNTERS I WOULD HAVE PROBABLY USED ANOTHER 100 TO 150 BYTES IN THE PROGRAM.

YOU SHOULD ALSO LOOK FOR VARIABLE NAMES IN THE PROGRAM THAT YOU ONLY NEED FOR A LITTLE

WHILE. SOMETIMES YOU KREED 710 KEEP A UARIABLE VALUE ONLY AS LONG A5 YOU ARE RUNNING &

SUBKOUTINE, BUT WHEH THE SUBROUTINE IS OVER YOU COULDN’T CARE LESS WHAT IT IS. IN THAT CASE YOU

CAN USE THE SAME VARIARLE NAMES IN SEVERAL DIFFERENT FARTS OF THE PROGRAM AND STILL MOT RUN

INTO ARY CONFLICT, NOW» OF COURSE» IT IS5 IMPORTANTs IF YOU ARE GGING TG DO THIS, THAT YOU

COMKENT YOUR FROGRAM EXTREFCLY WELL.,  IF YOU USE SC AS A TEMFORARY COUNTER TO DD THE SCREEN

CLEAR IN LINE 10 AND LATER ON USE IT TO MEAN SCOREs MAKE SURE YOU KEEF SOME REMARKS ARDUND

SOMEPLACE 70 REMIND YOURSELF OF THAT. OTHERKISE YOU‘LL END UP ALMIGHTY CONFUSED. ONCE YOU'VE

MASTERED THAT GOOD HARIT, WE’/VE GOT A& FEW MORE FOR YOU.

IF YOU ARE GOING TO USE A FIVE OR SIX DIGIT NUMBER AND YOU ARE GOING TO USE IT MORE THAN

ONCE IN A PROGRAM. YOU CAN OFTEN SAVE SPACE BY USING A VARIAELE NAME INSTEAD. THAT’S BECAUSE OF

THE WAY - BASIC STORES INFORMATION IN & BASIC LINE IN TOKENIZED FORM. WHILE THE BASILC CORMANDS

SUCH AS “THEN’, ‘PRINT’ AND S0 DN ARE EHCODED, BOTH THE VARIABLE NAMES AND NUMBERS ARE STORED IN

ASCII FORM., THEREFORE, THE NUMBER 52348 TAKES FIVE BYTES IN MEMORY. HOWEVERs THE VARIBLE NANE

‘8’ IN THE GSAME LINE TAKES OKLY ONE BYTE OF MEMORY. NOW IT TAKES ABDUT TMELVE BYTES TO STORE

AND INITIALIZE T7THE TERM ’S’. THEREFOREs YOU WOULDN‘T USE IT IF YOU WERE ONLY GOING 7O USE THE

VALUE ONCE, BUT IF IT IS GOING TO APPEAR SEVERAL TIMES, YOU ARE SAVING FDUR BYTES EVERY TIME YOU

USE THE VARIABLE NAME RATHER THAN THE NUMBER AND SPEELING UP THE PROGRAM TO BOGT. THEREFOGRE, IF

YOU ARE GOING TO USE A LOT OF BIG NUMBERSs MAKE THEM VARIABLE NANES INSTEAD, IT ALSD HAS THE

SIDE ADVANTAGE OF SOMETIMES ALLOWING YOU TO PUT MORE INFORMATION ON & LINEs SINCE YOU ARE USING

FEWER SPACES ON THAT LINE» AND THEREFORE, PDSSIBLY CUTTING DOWN ON THE NUMBER OF LINES REEDED 10

HOLD THE PROGRAMs SAVING YDU THAT FAMDUS- FIVE BYTES PER LINE THAT YOU SAVE BY COMBINING LINES.

THAT SOMEHOMWs AND FOR MO GODD REASONs LEADS ME TO THINX OF TWO ITEMS OF STYLE THAT SEEM TO

AFFLICT ®O0ST COMPUTERISTS, 1T SEEMS THAT WHEN PEOPLE BEGIN TO WRITE COMPUTER PROGRANS, THEY ARE

SO ENTHRALLED WITH THE IDEA THAT SOMEOKE WILL ACTUALLY READ WHAT THEY HAVE WRITTEW ON THE SCREEN

THAT THEY WRITE THEMSEVES DARH NEAR TO DEATH., FOR INSTANCE, THEY RILL OFTEN USE THE PHRASE
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#INPUT*DO YOU WISH INSTRUCTIONS (YES OR NO)" FOR AN INPUT WHEN THE PHRASE /INPUT*INSTRUCTIONSY*’
WOULD PROBABLY GET THE IDEA ACRDSS JUST AS WELL. PARTICULARLY WHEN YOU ARE WORKING WITH & SMALL
SYSTEM AND LIMITED HEMORY, YOU TALK LIKE THE TRADITIONAL NEW ENCLANDER - USE AS FEW WORDS AS
POSSIBLE A5 EVERY GSINGLE CHARACTER USED IN A PRINT STATEMENT IS ONE MORE FULL BYTE OF MEMORY
L 0ST JRRETRIEVABLY. _
THE SECONT ITEM OF VERY BAD STYLE WHICK SEEMS TO AFFLICT BOTH NEW AND OLD PROGCKAMMERS IS
THE CONTINUAL CHECKING BASED ON THE ASSUMFTION THAT THE USER OF THE PROGRAM IS A& TOTA. 1DIOGT WHO
DOES NOT SPEAK ENGLISHM DR ANY OTHER LANGUAGE PARTICULARLY WELL. A NEW PROGRAMMER, AND EVEN SOME
EXPERIENCED ONES, MILL OFTEN DO SOMETHING LIKE ASK FOR A “YES® Ok *NO" ANSWER TO A QUESTION AND
THEN CHECK FOR A “YES" AND HAVE ANOTHER LINE CHECK FOR & ‘ND" AND HAVE YET ANOTHERK LINE THAT
5AYS IF  YOU DIDN‘Y GET A /YES’ AND DIDN'T GET A "NO*» GO BALK AND ASK THE QUESTIUN AGAIN. I
SUPPRSE THEY'RE TRYING TO COVER THE POSSIKILITY THAT THE USER MAY HAVE PUT IN A PHRASE SUCH AS
"WAIT A MINUTEs; I'M STILL THINKING ABDUT THAT®., HOWEVERs SUCH ANSWERS TO SIMFLE BUESTIONS
AREN’'T VERY LIKELY. I7 WOULD SEEMs THEREFORE RATIONAL, THAT IR MOST CASES YDU WOULD ASSUME THE
MOST COMMON AMSWERs CHECK FOR THE LEAST LIKELY ANSKER ANDt THER BRANCH. 1M NOT SAYING THAT YOU
SHOULDN'T GIVE A USER A CHANCE TD VERIFY & RESPONSEs PARTICULARLY WHERE THE RESPONSES ARE
PERHAFS COMPLEX OR THERE 1S & LARGE CHANCE OF ERROKs HOWEVER: THE AMOUNT OF CHECKING THAT GOES
ON FOR SIMPLE QUESTIONS SUCH AS ‘D0 YOU WANT INSTRUCTIONS® IS OFTEN KRIDICULOUS. ’
THAT PRETTY MUCH COVERS THE SIMPLE TRICKS INVOLVED IN SAUVING MEMORY., THERE ARE OTHER TRICKSs
SOME OF WHICH WE HAVE COVERED ELSEWHERE IN THE JDURNALS AND WILL NOT REPEAT HERE, FOR INSTANCE,
JOURNAL #1 CONTAINED AN ARTICLE ON STRINGS THAT SHOWED WAYS OF SAVING SPACE BY STORING INTEGER
DATA IN STRING ARRAYS RATHER THAN SUBSCRIPTED ARRAYS. THERE IS ALSD AN ARTICLE ELSEWHERE IN
THIS JOURNAL ON HOW TO USE SUBSCRIPTEL ARRAYS TO SAVE PROGRAMMING STEFS. HOMEVER» THERE IS NOT 4
L.OT MORE THAT CAN BE DIONE WITH SIMPLE TRICKS. AT THIS POINT ME HAVE TO TALK ABOUT A& LITTLE MOKE
BIFFICULT CONCEPT OF THINKING ABOUT AND DRGARIZING A PROGRAM,
1 GUESS 1 SHDULD ALSO POINT OUT THAT WKE ARE NOU TALKING ABOUT CONSIDERABLE WORK IN WRITING
A PROGRAM, ONE OF THE MAJOR REASONS FOR PROGRAHS RUNNING MUCH TOD LONG IS THAT AUTHORS sWHETHER
AMATEUR OR PROFESSIONAL DFTEN ARE UNWILLING TO FUT ANY PROFESSIONAL DEGREE OF EFFORT IN ON THEIK
PROGCRAMS, VERY FEW PROGRAMS ARE GOING 7O COME OUT POLISHED ARD FINISHED BY THE END OF THE FIRST
WRITING, 70 DO AN EFFICIENT PROGRAMs AND TO KEEP NEMORY USAGE DOWNs YOU ARE GOING TO HAVE TO HE
WILLING 70 WRITE AND TC REWKRITE SECTIONS OF THE PROGRAM OR ENTIKE PROGKANS TWO OR THREE TIMES.
1 MIGHT SUGGESTy WHILE WE DOR'T OFTEN PUSH DUR PRODUCTS IN THE JOURNAL, THAT YOU SHOULD HAVE A
TEXT EDITOR OF SOME SORT TO DO THE FINAL WORK ON THE PROGRAM. OTHERWISE THE AMOUNT OF EFFORY
REQUIRED 1IN REWKITING AND' COMBINING LINES MIGHT BISCOURAGE YDU FROMW ACTUALLY PUTTING THE POLISH
ON A PROGRAM AND FITTING IT INTO AR APPROPRIATE MEMORY SIZE. ONCE YOU'VE FINISHED YOUR PROGRAN
AND  YOU HAVE 17 RUNRING, TAKE & GOOD CLOSE LOOK AT IT, LODK FOR PLACES WHERE YOU CAN USE LOOFS
TG DO REPETIVE WORK WHERE YOU ARE NOW USING DISCRETE POKE STATEMENTS OR DISCRETE INFUT
STATEMENTS, LOOK CAREFULLY FOR PLACES WHERE YDU CAN USE / DN----£070’ RATHER THAN ' IF---THEN’
TYPE GSTATEMENTS. IF YDU HAVE TO MAKE ONE OF A NUMBER OF DIFFERENT JUMPS OR CALL ONE OF & NUMBER
OF DIFFERENT SUBROUTINES DEPENDING ON WHAT HAPFENED TO THE VARIAKLEs USE THE < OM~---COTO’
STATEMENT, 1T TAKES & LOT OF MEMDRY TO HAVE & SEFARATE LINE FOR EACH POSSIBILITY. WITH THE
MEMORY SAVINGS INHERENT 1IN MAKING ANY LARGE NUMBER OF BRANCHES, IT 1S OFTEN POSSIBLE 10
CONDITION THE VARIABLE S0 THAT IT FALLS INTD THE RIGHT RANGE. FOR INSTANCE, IF YOU ARE GODING 10
60 70 ONE SUBRDUTINE IF THE SCORE IS 100 AND ANOTHER IF IT IS 200 AND A THIRD IF IT IS 300, YOU
CAN HAKE # STATEMENT LIKE "ONX/100G0T01-2:3", IT’5 CHEAFER IN MEMORY SIZE AND TIME 70 DIVIBE
THE VARIABLE OK SUBTRACT FRDM IT OR WHATEVER YOU WAVE 70 DO TO GET IT DOWN TO A SIMPLE SEQUENCE
RATHER THAN HAVE A LOT OF “IF" STATEMENTS IN MANY, MANY CASES,
WHEN YOU READ THE PROGRAMs, THERE ARE A COUPLE OTHER THINGS YOU CAN LOOK FOR» SPECIFICALLY,
WHICH COULD GIVE YOU HINTS 7O FLACES YOU COULD SAVE BYTES, FOR INSTANCE, MOST COMPUTERISTS ARE
AKWARE THAT IF YOU HAVE MORE THaN ONE IBENTICAL LINE IN A PROGRAM» IT IS BEST 7O SET IT UP AS &
SUBRDUTINEs PUT IT IN ONCE AND ACCESS IT WHENEVER YOU NEED IT., THERE IS ALSD AT LEAST DNE
STRUCTURE LEFT OVER FROM THE EARLY DAYS OF BASIC WHICH SEEMS TO AFFLICT A LOT OF PROGRANMERS.
THAT IS THE CONCEPT OF SKIPPING A LINE WITH AN *IF" STATEMENT, FOR EXAMPLE, ON THE OLD BASILS,
1F STATEMENTS WERE OFTEN LIMITED TO *IF(SOMETHING YTHENGGTO(A LINE WUMBER )}, AND IN THOSE BASICS
YOU HAD TO BRANCH ARDUND A CONDITION IN ORDER TD AVOID IT WITH AN IF STATENENT. FOR INSTANCE»
IF I WANTED TO MULTIPLY & VARIABLE BY 1.4 ONLY IF IT WAS OVER 40, I WOULD HAVE WRITTEN IN THE
DLD BAYS!
100 IFA<41THEN120
110 &=AX1.5
120 (THE NEXT LINE)

xS




DUR  BASIC ALLOWS USy HOWEVEKs TO PUT LONGC STATEMENTS AFTER AN XF CLAUSE AHD HAVE THEM
EXECUTED. THEREFORE, IN 051 BASIC, THE LINE SHOULD BE WRITTEN

100 IFA>40THENA=AX].5
BY PUTTING THE PHRASE ON THE END OF THE IF STATEMENTs WE SAVE A LINE NUMBER AND A JUMF. SINCE
THE OLD CONSTRUCTION WAS VERY COMMON FOR A LONG TIME AND STILL APFEARS IN PLACES LIKE CREATIVE
COMPUTING PROGRAM LISTINGSs A LOT OF NEW PROGRAMMEKS ARE STILL BOING IT. A GOOD KINT IS THAT
WHENEVER YOU SEE AN IF STATEMENT THAT DOES NOTHING ELSE THAN SKIF A LINE, YOU ARE PROBABLY
WASTING SDHE BYTES,

YOU  SHOULD ALSD READ CAREFULLY THE SUGGESTIONS GIVEM LAST MONTH ON SAVING TIME WITH *IF*
STATEMENTS ANDI THE OTHER SUGGESTIONS GIVEN IN THE ARTICLE OGN SPEED, MOST OF THE SUGGESTIONS
GIVEN 7D SFEED UF PROGRANS WORK AS WELL TO CUT DOWN OB BEMORY SIZE. A FAST PROGRAM AND A MEMORY
EFFICIENT ONE NORMALLY USE THE SAME TECHNIGUES.

- DNE. FINAL WORL's THERE I5 NO SUBSTITUTE FOR ORIGINAL THOUGHT. I FECENTLY RECEIVED A RATHER CUTE
LITTLE ROCKET BATTLE PROGRAM THAT DREW A FAIRLY COMFLEX PLAYING FIELD ACKDSS THE BOTTOM OF THE
SCREEN. IT DREW THE LANDSCAPE WITH A SERIES OF LATA STATEMENTS LIKE THIS,

100 FOR X=1TOMANY (READY !READFLACE 'FOKEPLs YINEXT
100BATAG32475161, 5344052671 53640467 ETL,
THE ETC. WENT ON FOR ABOUT 80 NUMEERS.
THE PROBLEM WAS THAT THE FROGRAM WOULD NOT FIT IN 4K, THE DATA STATEMENTS WERE USING 10 BYTES

- FOR EACH POINT BY STORING A 5 DIGIT FLACEs A THREE DIGIT POKE VALUE, AND A COUPLE OF COMMAS,

I THOUGHT ABOUT THE PRORLEM AND CAME UP WITH & NEW FORMAT. 1 STORED ALL OF THE INCREMENTS 10
MOVE IN THE 8 COMMON DIRECTIONS IN AN ARRAY, I THEN INPUT & STARTING PGSITION FOR THE DRAWING
AND USED 4 BYTE CODES TO CODE THE MOVES ANL POKES, IT WORKED THIS KAY. ASSUMING THAT YOU WANTED
TO MOVE IN DIRECTION 1 (LEFT)s AND WANTED TO POKE & 141 IN THE SPOT YOU REACHEDs YOU MADE THE 1
THE FIRST NUMBER 1IN’ THE DATA ENTRY AND THE 161 THE NEXT THKEE BYTES. 70 DRAW & PICTURE, YOU
STARTED AT THE STARTINC POINTs REAL A DATA BYTE, MOVED IN THE DIRECTION THE FIRST DIGIT PGINTED
#ND THEN POKED THE REMAINDER IN THE SPOT YOU GOT TO. I DIDN'T LOSE ANYTHING BY SETTING UP THE
MOVEMENT ARRAYs AS 1 NEEDED IT TO MOVE CHARACTERS ARDUND THE SCREEN LATER AND ENDED UP SAVING A
COUPLE OF HUNDRED BYTES - LIKE THIS -

100 FORX=1T08READM(X JINEXT REM FREE. I HAT' TD DO IT ANYMAY

110BATALy—63v—64s-53y~1185,55:83 REM THE B TREK DIRECTIONS FOR C2/4

1905T=ANY PLACE ON THE SCREEN,

200FORX=1TOMANY IREADDIRI=INT( /1000 )ST=8THM(BI)

210P0=D-( D111000 Y IPOKEST:POINEXT

220DAT61161,2000,2160,ETC. REM ONE 4 BYTE ENTRY PER POKE REFLACES & 5 BYTE AND A 3 BYTE ENTRY.
PROGRAM WOULD MOVE IN DIRECTION 1r POKE A 161y MOUE IN DIRECTION 2 AND POKE A Oy MOVE IN

DIRECTION 2 AGAIK AND POKE A 140,

230KEM ST=STARTING FLACE, DI=DIRECTIONs PO=VSLUE TO BE POKED,

THAT IS NOT Al EXACT COFY QUT OF THE PROGRAMs BUT I THINK IT WILL RUMN AS FRINTED HERE AND IT
SHOWS ODNE WAY 1 SAVER A [OT OF MEMORY BY THINKING ABOUT HOW TO STORE INFORKMATION. AN EXPANDED
VERSION OF THAT ROUTINE WILL PROBABLY ALLOW US TD FUBLISH A LANDER TYPE GAME SOON WHICH WILL
HAVE SEVERAL TERRAINS WHICH WILL CHANGE AS YOU GET CLOSER. AND WHICH WILL STILL FIT IR 8K,

THISs THENs IS THE FINAL RULE. AFTER YGU MASTER THOSE SIHFLE GOOGD HABITS FOR EFFICIENT
PROGRAMMING, THINK ABOUT WHAT THE FROGRAM HAS TO DU AND RETHINK ITs AND RETHINK IT. THIS ISy
AFTER ALLs A HOBRY AND 4 PROFESSION THAT REWARDS THOUGHT.

% 0S1 DEHONSTRATES NEW SOUND I.0. BOARD 31X

AT A RECENT COMPUTER SHOW, OS5I DEMONSTRATED A NEUW VOICE I.0. BOARD MATED 7O A NEW EXTENDED
ELIZA PROGRANM. THE SINULATION OF INTELLIGENCE WAS UNCANNY. THE COMPUTER WOULD ASK SEVERAL
QUESTIONS (VERBALLY)s ACCEPT SPOKEM ANSWERS, AND ADJUST THE SUBSEGUENT GUESTIONS TD REFLECT
THE INTELLIGENCE OF THE USER, THE ESTIMATED I.G.» THOUGH INACURRATEs WAS DISPLAYED DN A SCREEN
OUT OF THE USERS VIEM,

WE SAW THREE DEMONSTRATIONS. AN OSI ENGINEER WAS ASKED TO FACE THE MACHINE. IN ABOUT THO
MINUTES IT FLASHED "1.6, 155" AND DREM HIM INTO TALKING ABOUT THE EFFECTS OF REAGAN’S CANDIDACY
ON THE ARHS RACE. THE SECOND SUBJECT WRS AN APPLE PROGRAMMER. THE SYSTEM FLASHED *1.8. 105"
AND BEGAN TO ASK QUESTIONS ABOUT SPORTS. (HE MISSED THEM.)

THE LAST SUBJECT WAS AN TRS-B0O DEALER FROM LESSER PLAINS GEORGIA. EVENTUALLY THE SYSTEM
FLASHED "I1.G. 74" AND BROKE OUT WITH A LOUD "BREAKERs BREAKER, GOGD BUDDY. ®HAT'S YOUR 10-40.
COME BACK WONTCHAs, CONE BACK THERE.”




BEGINNERS‘ CORNER
IXSUBSCRIFTED VARIABLESXX

THE THREE MOST IMPORTANT AND SIMPLEST CONCEFTS WHICH A PROGRAMMER MUST MASTER ARE THE USE
OF NaMED' VARIABLES, THE USE OF LOOPS, AND THE USE OF SUBSCRIPTED VARIABLES (ARRAYS). JUBGING
FROM THE PROGRAMS WHICH ARE SUE* *TED FOR PUBLICATION, THE THIRD ITEM IN THAT LIST SEEMS 70 GIVE
NEW COMPUTERISTS THE MOST TROUBLL.

IN 175 SIMPLEST FORM, A SUPSCRIFTED VARIABLE IS USUALLY DESCRIBED AS A SERIES OF MUMBERED
BOXES., EACH BOX REPRESENTS # DISCRETE VARIARLE. HOWEVERs THE BOXES ARE ALL NUMBERED 50 THE
COMPUTER CAN  MOVE FROM ONE BOX TO THE NEXT UNDER PROGRAM CONTROL. SINCE THERE MAY BE SEVERAL
SETS OF THESE BOXESs EACH SET OF BOXES (ARRAY) IS GIVEN & NAME YO IDENTIFY THE SET. THE ARRAYS
CAN BE EITHER NUMERICAL VARIABLES OR STRING INFORMATION AND YOU MAY THEREFORE FIND EITHER A(X)
DR A$(X) 1IN A PROGRAM. THE UAKIABLE NAME DEFINES WHICH ARRAY YOU ARE USINGs AND THE NUMBER IN
THE PARANTHESIS DEFINES WHICH VARIABLE DUT OF THAT ARRAY YOU ARE GOING T0 USE AT THIS TIME. FOR
INSTANCE, A(S) REFERS TO THE FIFTH VARIABLE NAMED ‘A, AS(3) MEANS THE THIRD STRING IN THE SET
OF BOXES CALLED ‘A$’. BY THE WAY THAT IS USUALLY PRONOUNCED' ‘A STRING SUB THREE'.

. WHAT MAKES A SUBSCRIPTED VARIABLE SPECIAL IS THAT THE COMPUTER CAN WALK THROUGH THE ARRAY

OR JUMP THROUGH IT BY FIGURING LOGICALLY WHICH VARIABLE IT SHOULD BE WORKING WITH AT ANY ONE
TIME, FOR INSTANCEs A COMPUTER COULD NOT TELL THAT THE VARIABLE ‘TOTAL’ SHOULD FOLLOW THE
VARIABLE ‘PAY’. IT CANs HOMEVERs DO AN ARITHMETIC OPERATION AND CAN THEREFORE FIGURE THAT A(3)
FOLLOWS A(2)y AND THAT A(S) FOLLOWS Al4). THAT ALLOWS US TOG USE THE SAME FROGRAM LINES TO
MANIFULATE A LOT OF DIFFERENT UARIABLES.

BEFORE WE EXPLAIN HOW TO USE A SUBSCRIPTED VARIABLE.» PERHAPS WE SHOULE STOP FOR DNE QUICK
AND . SIMPLE DEMONSTRATION OF WHAT MAKES THEM UNIGUE. FICTURE YDURSELF WRITING A PRDGRAK TO
FIGURE THE GROSS PAY FOR TEN EMFLOYEES OF A SHALL COMPANY. LETS ASSUME THAT EACH EMPLOYEE MGKES
$6,50 AN HOUR, YOU COULD ASSIGN EACH EMPLOYEE’S HOURS A& DIFFERENT VARIABLE NANE. YOU COULD FOR
INSTANCE CALL THEM A0s  Alr 62s 4,00, A9, YOU BOULD THEN HAVE TO WRITE TEN DIFFERENT PROGRAM
LINES TO FIGURE THE TEN DIFFERENT PAYS, YOU WOULD HAVE TO WKITE- )
100PAY=A0X6 .51 TPAY a
110 PAY=A1%6.5:7PAY

AND SO OMN FOR TEMN DIFFERENT EMPLOYEES,

IT WOULD BE WICE IF THE COMPUTER COULD SIMPLY STEP THROUGH ALL TEN EMPLOYEES AND FICK THE
NEXT ONE 85 IT NEEDED IT. 7O DO THAT WE wOULD STILL GIVE EACH EMPLOYEE’S HOURS & BIFFERENT
VARIABLE NAME BUT WE WOULD MAKE IT A SUBSCRIFTED VAKIABLE. THE FIRST EMPLOYEE WOULD BE A(O)»
THE SECOND A(1) AMD SO ON TO A(%)., W®E CAN THEN USE A SIHFLE LOOF T0O STEP THROUGK ALL TEN
EMPLOYEES.
100FORX=0TDT tPAY=A(X JX4.SITPAYINEXT |
NOW WE DNLY NEED THAT ONE PROGRAM LINE BECAUSE THE COMPUTER WILL INCREMENT X EACH TINE
THROUGH THE LOOP AND THEREFORE EACH TIME PICK THE NEXT EWPLOYEE IN LINE,
BEFORE WE GD ON TO DISCUSS THE OTHER USES OF THE VARIABLE, LETS LODK AT WHAT YOU NEED 10 DO
Y0 USE AN ARRAY. THE FIRST THING YOU HAVE T0 DO 15 TO SET UP SPACE IN BASIC TO HOLD THE ARRAY,
SINCE AN ARRAY TAKES A LOT OF SPACE, BASIC NORMALLY NEEDS TO PLAN FOR THE SIZE OF THE ARRAY
BEFDRE IT DPENS UP THE MEMORY, THAT’S THE REASOM FOR THE DIMENSION STATEMENTS AT THE BECINKING
OF PROGRANMS. THE DIM STATEMENT TELLS THE COMPUTER HOM MUCH SPACE TO SET ASIDE TO EVENTUALLY
HOLD ELEMENTS IN AN ARRAY. NOW YOU DON'T NEED YO DIMENSION ALL OF THE ARRAYS. IF BASIC SEES A
SUBSCRIPTED VARIABLE THAT HAS NOT BEEN DIMENSIONEDs IT WILL AUTOMATICALLY ASSUME THAT YOU HAVE
BIMENSIONED IT FOR 10, MIYTHING HIGHER MUST BE IN A DIM STATEMENT. IF YOU TRY TO USE A
VARIABLE WITH A HIGHER NUMBER THAN THE ARRAY IS DINENSIONED FORs YOU WILL GET A FUNCTION CALL
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ERROR, - THE REASON WHY THE DIMENSION STATEMENTS ARE NORMALLY AT THE BECINNING OF A PROGKaM IS
THAT AN ARRAY WAY NOT BE RIMENSIONED TWICE. IF I7 HASN'T HAD & BIM STATEMENT. THE FIRST TIME
BASIC SEES A DIMENSIONED VARIABLE IT WILL ESTABLISH IT AS DINENSION 10, - IF YOU THEN PUT IN A
DIM STATEMENT FOR THAT VARIABLE, YDU WILL GET A ‘DD’ DR DOUBLE DINENSION ERROK. THEREFOREs WE
NORMALLY PUT THE DIMENSION STATEMENTS AT THE BEGINMING OF A FROGRAM. ’

YOU WILL  OFTEN READ OR HEAR THE PHRASE “ESTABLISH AN ARRAY™, THE NEANING OF THAT TERM IS
FAIRLY FLEXIBLE AND PRETTY NUCH JUST COMES DOWN TD WE DECIDE YO USE AN ARRAY T0 HOLD SOMETHING,
WE MIGHT IMPLEMENT THAT EY ADDING & DIMENSION STATEMENT ORs IF 1T IS GOING TG BE & VERY SMALL
ARKAY, SIMPLY USING A SUBSCRIPTED VARIABLE IN A PROGRAM., BUT "ESTABLISHING AN ARRAY® IS SIMPLY
ANOTHER WAY TO SAY THAT WE HAVE DECIDED TO USE AN ARRAY TO HOLD A& CERTAIN CLASS OF UARIABLES,

USING AN ARRAY IS FAIRLY SIMPLE BECAUSE BAGSIC GIVES YOU 4 LGT OF TOOLS TG DO ITWWITH, YDU
SIMPLY GIVE THE NAME OF THE VARIABLE ARRAY AND THEN PUT THE NUMEER OF THE ELEMENT YOU WANT IN
PARENTHESIS, HOWEVERs YOU CAN SPECIFY THE NUMBER IN PARENTHESIS BY PUTTING IN AN ACTUAL NUMBER,
BR BY FUTTING 1IN A VARIABLE SUCH AS_ ‘X’ DK BY PUTTING IN AN EXFRESSION WHICH BASIC WILL
EVALUATEs SUCH AS A(X+Y). FOR INSTANCEs IF X = 1 AND Y = 4 THEN A(X) IS THE FIRST ELEMENT IN
THE ARRAY, A(Y) CALLS THE FOURTH ELEMENT 1IN THE ARKAYy AND A(X+Y) WOULD GET YOU THE FIFTH
ELEMENT IN THE ARRAY., THE FACT THAT BAGIC CAN CALCULATE WHICH VARIABLE YOU WANT IS REALLY THE
SECRET TO THE FOMER OF THE SUBSCRIPTED AREAY.

ARIGHTs NOW WHAT CAN WE DO WITH IT?  WE’VE ALREADY SEEN IN THE FIRST SIMPLE EXANPLE THAT WE
CAN USE AN ARRAY TO GET BASIC TO DO THE SAME THING 70 & LOT OF DIFFERENT VARIABLES. IT IS ALSO
VERY POWERFUL WHEN ®E HAVE TO RELATE TWD COLUMNS OF FIGURES OR TWOG GROUFS OF VARIABLES IN A
CERTAIN WaY. FOR INSTANCEs ASSUME THAT WE ARE TRYING TO FIGURE THE TOTAL PAY FOR EACH OF TEN
EMPLOYEES AND THIS TIME EACH OF THE EMPLOYEES HAS A BIFFERENT HOURLY RATE. WE WAMT THE COMPUTER
TO TAKE THE FIRST MAN’S HOURS AND MULTIPLY IT BY THE FIRST MAN'S HOURLY RATE AND THEN TAKE THE
SECOND MAN’S HOURS ANDt MULTIPLY IT BY THE OECOND MAN'S HOURLY RATE, AND SO ON FOR TEN EMFLOYEES,

RATHER THAN WRITE TEN DIFFERENT LINES OF PROCRAMHING, WE CAM USE TWO AREAYS. IN THE FIRSY
ARRAYy WE’LL PUT THE EMPLOYEE’S HOURS NUMBERED O THROUGM % S50 THAT A(0) IS THE HOURS THE FIRST
MAN WORKED. THEN IN THE SECOND ARRAY WE’LL PUT THEIK PAY RATES SUCH THAT P(0) IS THE FAY KRATE
FOR THE FIRST MANs P{1) IS THE RATE FOR THE SECOND MANs AND S0 ON FOR THE TEN EMPLOYEES. ONE
LINE OF PROGRAMMING THEN WILL MULTIPLY THE APPROFRIATE FIGURES FROM EACH COLUMN TDGETHER.

100 FORX=0TOF IPAY=ACX IRP{X I TPAYINEXT

OF COURSEs IN REAL LIFEs WE’'D PROBABLY HAVE A NUMBER OF DIFFERENT PROGRAM LINES HERE
FIGURING STUFF LIKE SOCIAL SECURITYs TAXES, BENEFITS AND S0 ON FOR EACH EMPLOYEE. BUT THE
IMPORTANT THING IS THAT WE WOULD WRITE THAT PROGRAM SEGEMENT ONLY ONCEs AND THEN BY CHANGING THE
VALUE OF Xs BE ABLE 7O APPLY IT TD ALL TEN EMPLOYEES WITHGUT ANY OTHER CHANGES.

THAT'S THE SECOND WAY THAT ARRAYS ARE HANDY. WHEN WE HAVE A LOT OF THINGS IN COLUNN A THAT WE
WANT TO RELATE 7O COLUMN By FOR INSTANCE IF YOU WANT TO MULTIFLY A WHOLE BUNCH OF STOCKS BY
THEIR YEILDs OR A BUNCH OF LOANS BY THEIR INTEREST RATE, WE WOULLD' PUT ONE*WARIABLE IN ONE ARRAY
AND THE SECOND VARIABLE IN ANOTHER ARRAY AND THEM STEF THROUGH AND MULTIPLY.

THE NEXT THING THAT ARRAYS ARE HANDY FOR IS WHER YOU WANT BASIC TO PICK OUT A VARIABLE FOR
YDU., FOR INSTANCE, ASSUME THAT YOU ARE DESIGNING A PIN BALL GAME AND THAT YOU HAVE SIX BUNPERS
IN THE FIN BALL GAME. WHEN YOU HIT & BUMBPER YOU MAKE B EQUAL TO THE NUMBER OF THAT BUMPER.
ASSUME FURTHER THAT EACH BUMPER GIVES A DIFFERENT SCORE. MOST NEW COMPLTERISTS ADD THE SCORE UP
BY GOING THROUGH A& BUNCH OF /IF’ STATEMENTS 10 PICK QUT THE RIGHT INCREMENT, IT LOOKS LIKE
THIS! ;
100 IFB=1THENSC=SC+1
110 IFB=2THENSC=5C42
120 IFR=ITHENSC=5C+3 v

AND S0 ON FOR THE NUMBER OF BUMPERS, IT WOULD BE EASIER ANI FASTER IF BASIC COULD JUST FICK BUT
WHICH SCORE T0O PUT WITH WHICH BUMBFER. FOR THAT YOU USE A SUBSCRIPTED ARRAY. 1IN THIS CASE WE
WOULD SET UP AN ARKAY OF SIX ELEMENTS LONG AND EACH ELEMENT WOULD BE THE SCORE ADDED BY THAT
BUMBPER TD THE TOTAL SCORE, FOR INSTANCE, S5(2) WOULD BE THE POINTS THAT BUMPER THO WAS WORTH.
THEN ONE LINE WOULD INCREMENT THE SCORE.

100 SC=SCH+5(B)
BY SINPLY LOOKING AT WHAT B WAS THE COMPUTER COULD PICK OUT THE VALUE TO BE ADDED TO THE
SCORE RATHER THAN DOING 4 WHOLE BUNCH OF IF'5 70 SORT THE WHOLE THING OUT,
THAT THEN 1S THE THIRD USE DF ARKAYS. WHENEVER YOU WANT BASIC TO PICK ONE VARIABLE OUT OF 4
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BATCH SUCH AS YO PICK WHICH VARIABLE WILL BE INCREWENTED OR WHICH VALUE WILL BE ADDED TD A
VARIABLE,» YOU USE A SUBSCRIPTED ARRAY SO THAT BASIC CAN CALCULATE ITS WAY THROUGH, ‘
YOUR BASIC IS MORE POWERFUL THAN OSI TOLD YOU IN THE MANUAL. YOU HWAVE THE ABILITY Y0 USE
WHAT THEY CALL ‘MULTIDIMENSIONED ARRAYS‘,  THE MOST COMMON MULTIDIMENSIONED ARKAY IS A THO
DIMENSIONAL ARRAY. A TWO DIMENSIONAL ARRAY 1S NORMALLY FICTURED AS BEING SET UF SORT OF LIKE A
CHECKER BOARD WHERE YOU NUMBER ALL THE ROWS AND THEN NUMBEK ALL THE COLUMNS. YOU THEN SELECY
WHICH BOX 70 USE BY TELLING THE COMPUTER WHICH ROW DOWN AND WHICH COLUMN OVER YOU WANT. THAT
MEANS THAT YOU HAVE TWD NUMEERS OR TWO EXPRESSIONS IN PARENTHESIS SEFARATED BY A COMHA. FOR
INSTANCEs S5(3s2) MEANS THAT YOU WANT THE THIRL ROM DOWN» SECOND COLUMN OVEK ‘S‘. THERE ARE A
" LOT OF USES FOR TWO OR THREE DIMENSIONAL ARRAYS: BUT LET ME GIVE YOU A SIMPLE EXAMPLE 7O SHOW
HOW THEY WORK. LET’S ASSUME THAT 1 HAVE A MAILING LIST OF 30 ADDRESSES STORED IN MY FKGGRAM.
EACH ADDIRESS HAS FIVE LINES! NAMEs, STREET NUMBERs CITY, STATEs ZIF CODE AND COUNTRY. 1 COULD
SET UP AN ARRAY THAT WAS DIMENSIONED FOR (20+5). THAT WOULD GIVE NE AN ARRAY WITH THENTY
ELEMENTS IN™ IT AND EACH ELEMENT WOULL HAVE FIVE SUBELEMENTS IN IT, THEREFDRE, IF I WANTED THE
STREET NUMBER- ON THE TENTH ADDRESSs 1 COULD ASK THE COMPUTER TO PRINT S$/10s2) AND GET THE
SECOND ELEMENT IN THE TENTH ROW DNOWN. NOW ] HAVE A WHOLE KUNCH OF THINGS I CAMN GET 10 WITH THE
SAME SET OF NUMBERS. ONE OF THE SIMFLIST USES FOR IT MOULD BE TO PRINT A MAILING LIST. I COULD
PRINT A LIST OF ALL TWENTY NANES AND ALL TWENTY ADDRESSES WITH ONE PROGRAM LINE.
100 FORX=I1TD20IFORY=1TD5 1756 X5 Y JINEXTY X
THAT WOULD STEF THROUGH ALL TWENTY ADDRESSESs IN EACH ADDRESS STEF THEDUGH ALL FIVE LINES
AND THEN €O ON TO THE NEXT ONE, IN FACTr WE USE A SIMILAR TECHNIGUE IN OUR MAILING LIST
PROGRAM .
YOU MAY HAVE NOTICED THAT THE SAME LINES COULD BE USED TD INFUT ALL THE ADBRESSES WITH ONLY
ONE DR TWD LINES. LIST FOR THE CIP,
I AM SURE THAT IF YOU WATCH THE PROGRAMS THAT YOU TYPE IN OK USE, YOU WILL SEE A LOT OF
OfHER USES FOR SUBSCRIPTED VARIABLES, THERE AKE A NUMEER OF THINGS YOU NEED TO RENEMBER WHEN
YOU USE THEM. ’ v
. THE FIRST THING TO REMEMBER 1S THAT SEVERAL VARIABLES CAM BE DIMENSIONED M1TH THE SAME
STATEMENT.

100DINAC12)sA%( 34 )1 19) ETC,

YOU SHOULD ALSC REMEMBER THAT A SUBSCRIFPTED VARIABLE CAN HAVE THE SAME NAME AS A REGULAK
VARIABLE AND BASIC WILL KNOW THE DIFFERENCE. A(X) IS NOY THE SAME VARIABLE AS 'A%,

-ALSD KEEP IN MIND THAT WHEN YOU DIMENSION A VARIABLE YOU HAVE ONE MORE SLGT IN THAT VARIABLE
ARRAY THAN THE NUMBER YOU DIMENSIONED FOR. XOST PECPLE TEND 7O FOKGET THAT O IS THE FIRST
HUMBER AS FAR AS A COMPUTER IS CONCERMED, THEREFOREs IF YOU DIMENSION ‘A’ FOR 10s YOU ACTUALLY
HAVE ELEVEN SLOTS - A(Q) THROUGH AC10), REMEMBEEING THAT WILL SAVE YOU MEMORY.

THE NEXT THING 7O REMEMBER 1S THAT IT TAKES ABOUT SIX BYTES FOR EVERY ELEMENT IN AN ARRAY
WHETHER IT IS USED OR NOT. IF YOU NEVER HAVE AN A(7) BUT YOU DIMENSIONED FOR ITs A(7) WILL TAKE
SIX BYTES EVEN IF 1T SITS THERE EMPTY. THEREFOREs DON’T DIMENSION FOR AN ARRAY BIGGER THAN
YOU'RE ACTUALLY GOING TO USE.

ALSD REMEMBER THAT YDU CaN USE EITHER NUMERICAL VARIABLES DR STRINGS IN AREAYSs BUT THE
STRINGS DON'T MWORK EXACTLY RIGHT IN MOST 0S1 BASICS., 1IN ALL 0SI BASICSs THE FRE(X) ROUTINE
WILL STOF WORKING AS SOOM A5 YOU HAVE A DIMENSIONED STRING VARIABLE. THE BASIC SINPLY EAN'T
FIGURE IT OUT AND GETS LOST. 1IN ROM BASIC, YU HAUE A BUG IN THE BASIC THAT WILL SOMETINES
FREEZE UP THE MACHINE IF YDBU SURSCRIFT A UARIABLE FOR MORE THAN TWENTY OR SO AND DO STRINC
EANIPULATIONS,

IF YOU ARE GOING TO INITIALIZE AN ARRAY, THE USUSAL WAY TO DO IT IS TO USE DATA STATEMENTS.
"FOR INSTANCE, 1F WE ARE GOING TO READ TEN DIFFERENT VALUES INTO VARIABLE ACX) IT IS USUALLY
[ONE THIS WAY!

100 FOR X=0TC9IREADA{ X )INEXT

110DATAO 1129314955617 9849

THAT’S USUALLY THE MOST EFFICIENT N&Y TO GET DATA INTO AN ARRAY.

YOU #MAY OCCASSIONALLY BECOME CONFUSED BECAUSE PROGRAMNERS SOMETINES USE THE TERM
“SUBSCRIPTED ARRAY’s ‘SUBSCRIFTED VARIABLE ‘ AND “ARRAY’ INTERCHANGABLY. DON’T LET IT CONFUSE
YOU - THOSE TERMS ARE ACTUALLY INTERCHANGEARLE, TECHNICALLYs A SUBSCRIPTED VARIABLE IS THE
VARIABLE WMAME AND THE PAIR OF PARENTHESIS THAT APPEARS IN THE TEXT., THE ARRAY IS THE SET OF
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BOXES -THAT THE VARIABLES ARE STORER IN. HOMEVERs IN CONVERSATION: MOST COMPUTERISTS AREN’T
THAT ACCURATE AND SIHPLY THROW OUT WHICHEVER TERM COMES TO MIND FIRST,

¥Xx NEW FROM AAKDUARK Xxk

AS USUAL, LOTS OF WNEW GAMES AND STUFF. BUT THE BIGC NEKS IS THAT THE STUFF WE FRONISED LAST
KONTH IS NOW IN AND IS CHEAPER THAN WE FLANNED,
WE HAVE NOT ONEs BUT THREE NEW ROM MONITORS.

THE C15 IS FOR THE C1P ONLY. IT HAS ALL THE FEATURES THAT WE ADVERTISED LAST MONTH AND A FEW
MORE BESIDES. 1IT HAS FULL EDIT FEATURES, SOFTWARE SELECTABLE SCROLL WINIGWS, & SGFTWARE SELECT
FOR 051 Ok TYPEWRITER KEYROARD, BELL SUFPORYs A SOFTWARE SELECT FOR THE OLD MONITOR RGUTINESs
AND A COUPLE OF OTHER FEATURES. WE ARE SELLING IT FORK $39.95 AS AN INTRODUCTORY OFFER.

THE CiE 15 AVAILABLE FOR BOTH THE C1P AND THE C2/4/8 ROM MACHINES. 1T HAS ALL THE STUFF ®E

JUST LISTED FOR THE €15 AND ADDS AN EXTENDER MACHINE COUE MONITOR FOK THE NACHINE CODE

ENTHUSIASTS, IT HAS BREAKFODINT INSTALLATION, MACHINE CODE FROGRAM SAVE AN LOALs NEMORY MOVES
AND HEX DUMP UTILITIES IN IT. IT ALSO HAS THE DISK BOOTSTRAF, BUT CANNOT PROVIDE EDIT ROUTINES
WHILE RUNNING 65I' BASIC.

WE DROPFED THE INTRD PRICE ON THAT ALSO - 70 $59.95,

THE PC BOARD HOUSE HAS PROMISED TO DELIVER THE MEMORY BOARDS BEFORE THIS ISSUE GOES BUT. WE
HAGGLED A LOT AND WERE ABLE T0 GET A BETTER PRICE THAN I PLANNED.

THE NEW FKICE FOR THE BK RAM BOARD WITH TWO FPARALLEL FORTS IS $29.95 FOK THE BARE BOARD,

HATE TO DEAL WITH A FACELESS COMPANYT HERES AN ALMOST HONEST AND MOSTLY ACCURATE DESCIPTION OF
AARDVARK ,

THE COMPANY IS AEOUT THREE YEARS OLRs A VIRTUAL ANCIENT IN THIS FIELD. IT STARTED AS A HOBEY
AND BECAME A FULL TIME BUSINESS A LITTLE OVER A YEAR AGO. (ACCORDING TO MY WIFEs TNO FULL TIME
BUGINESSES, ACCORDING T MY COMPETITORS: I‘M JUST WASTING MY TIME.)

EVER NOTICE THOSE FUNNY NOISES IN THE BACKGROUND WHENM YOU CALLY EVER WONDER WHY WE ANSWER THE
PHONE AT ORD HOURS? WHEN IT CAME TIME TO OPEN THE FULL TIME BUSINESS, I DIDN'T LIKE THE IDEA OF
& LONG DRIVE TO WORK, SO WE ALDED THE OFFICE AND SHOF ONTG THE HOUSE. THAT WAY WE 60T THE ROOM
FOR THE PROFESSIONAL SIZED OFFICE COMPLETE WITH SEVEN COMPUTERSs PRINTERSs EQUIFMENT, SHIPPING
OFFICE AND THE SHORTEST WALK TO WORK POSSIBLE. SAVES A LOT ON GAS.

THERE ARE FIVE FEOPLE WORKING HERE NOWs BUT THERE ARE ONLY THREE THAT YOU ARE LIABLE TO GET
ON THE PHONE.

1 DO THE PROGRAMMING, ANSWER QUESTIONS (YESs AARDVARK ANSWERS QUESTIONS ON THE FHOME! )s WRITE
MOST OF THE JOURNAL AND TRY TO-LOOK BUSY, IF YDU WANT ME, CALL AFTER NOON. MORMALLY I STUMBLE
IN ABDUT NOON»s ANSUER QUESTIONS AND HANDUE BUSINESS UNTIL ABGUT 6100. AFTER A BREAK, I COME BACK
AND FROGRAM FROM  ABOUT 103130 TO 4100 Ak, I‘M USUALLY CHEERFULL IF YGU CALL ANYTIME EXCEFY

TDURING THE PROGRAMMING HOURS, I USE THE NIGHT HOURS SPECIFICALLY 10, PROGRAM WITHOUT PHGNE

INTERRUPTIONS,

JANE (MY SPOUSE) AND JUDY OFFICIALLY WORK FROM 9100 AM TO 3:00 PN. THEY HANDLE ALL THE
SHIPPING AND BOOKWORK AND CAN TELL YOU A LOT MORE ABGUT WHERE YOUR ORDER IS THAN I CAN, JANE IS
RAPIDLY TURNING INTD A BETTER THAMN AVERAGE PROGRAMMER ANDN CAN HANDLE A LOT OF QUESTIONS. Juby
AND 1 ARE COMPLETE OPPOGSITES. SHE KMOWS WHERE EVERYTHING I1S. ON DAYS THAT SHE 15 OFFs I HAVE
BEEN KNOWN TO LOSE THE CBDF. IF YOU TALK TD EITHER ONE ON THE PHONE - BE NICE - THEY WERE HIRED
FOR THEIR LOOKS. .

THE REST OF THE EMPLOYEES FILEs PACK ORDERS, COLLATE BGOUKS: DG THE BOOKSs AND' DO NOT ANSMER
THE PHONE.

MEMORY SAVING TECHNIGUES
BY BOR RETELLE
IN THE LAST ISSUEs RODGER SHOWED YOU HOMW TO NAKE YOUR RASIC PROGRAMS RUN AS FAST AS POSSIBLE,

THIS ARTICLE WILL ATTENPT TO SHOW YOU HOMW TO MAKE THE BEST USE OF THE MEMORY IN YOUR SYSTEM.
ANYONE WITH 32K OR 48K MaY TURN THE PAGE. THE BASIC DSI SYSTEN WITH 8K OF RAM 1S DUITE USEABLE




FOR MOST PROGRAMMING, THERE WILL BE TINES HOMEVERs WHEN THE PROJECT YOU'RE UORKI“F DN JusY
WON'T FIT. THAT’S WHEN YOU SHOULD TRY SOME OF THE TECHMIGUES PRESENTED HERE.

IF YOU'VE BEEN READING THE AARDVARK JOURNAL AND AARDVARK DATA SHEETSs YOU SHOULD ALKEADY BE
FAMILIAR WITH A FEW OF THE MORE BASIC TECHNIQUES FOR SAVING MEMORY. THE FIRST AND SIMFLIST IS
TO ELIMINATE ALL SPACES FROM YOUR PROGRAMS. THE SLIGHT INCREASE IN READABILITY IS MGRE THAN
OFFSET BY THE MENDRY THEY TAKE UP. FE#EMBER THAT EACH SPACE BURNS UF ONE HYTE OF MEMORKY. NO7
ONLY THAT, BUT EXTRA SPACES WILL FOKCE YOU TO USE A LDT OF EXTRA PRGGRAM LINES AND EACH EXTRA
LINE COSTS YOU FIVE BYTES OVERHEAD JUST FOR THE LINE NUMBERs NEXT LINE POINTERyr AND END OF LINE
MARKER, THUS, WE COME TO THE MOST IMPORTANT TECHNIGUE. USE AS FEW LIMES AS FOSSIBLE. AS RODGER
HAS SAINs “REKEMBER THE COLON!!™ RY PUTTING AS MANY STATEMENTS AS FOSSIBLE ON EACH LINE, YOU °
SAVE THOSE FIVE BYTES OF OVERHEAL, WHILE FIVE BYTES DOESN‘T SOUND LIKE MUCHs IT ADDS UP
QUICKLY. IT SHOULD GO WITHDUT SAYING THAT REMS SHOULD BE AVOILED LIKE THE FLAGUE! EVERY ERYTE
USED BY A REM IS WASTED AG FAR AS THE EXECUTION OF YOUR PROGRAM 1S COGNCERNED, IF YOU FEEL YOU
NEED TO BOCUMENT YOUR ~PROGRaM» EITHER MAKE A LOT OF NOTES AS YOU 60 ALONG OR BUY A BIGGER
MEMORY, BASIC "STYLE" AND *STRUCTURED* PROGRANHING ARE NICE FOR MACHINES WITH HUGE MEMORIES: RBUT
ARE JUST WNOT COMPATIBLE WITH AN BK MICROS. OME SIDE BENEFIT OF USING THE AROVE PROGRANMING
TECHNIQUES IS THAT YDUR PRDGRAM WILL RUN SLIGHTLY FASTEK! .

NOW WE’LL GET TO SOME OF THE MORE ADVANCED WAYS OF SQUEEZING YOUR PROGRAM. FIRSTs LET’S
THINK ARBDUT LINE NUMBERS A MINUTE. BASIC STORES EACH PROGRAM LINE’S NUMBER AS A THO BYTE
HEXADECIMAL NUMBER. THAT MEANS THAT IT MAKES NO DIFFERENCE WHETHEE A LINE’S NUMBER 15 6 OR
64123, 1T STILL TAKES UP TWO BYTES. IN THAT RESPECT, THE LINE NUMBER DOESN’T AFFECT MEMORY
USAGE. HOMEVER, IN THE TEXT OF THE PROGRAMs BASIC STORES ALL NUMBERS IT SEES A5 ASCII CODES: SO
# LINE CONTAINING ’G0DT010560/ WILL TAKE THREE MORE BYTES THAN ‘GOT0D10‘. AGAIN,

THREE BYTES DOESN’T SEEM SIGNIFICANTy BUT IT ADDS UP TOO, FOR AN EXAMPLE OF THIS, GET GUT YOUR
"TINE TREK’ DOLUMENTATION. IF YOU DON'T HAVE A ‘TINE TREK's 60 GET ONE. WE‘LL WAIT¢..... OK?
NOW IN TIME TREK’» I WAS FACEL' WITH TAKING &N 8K PROGRAM AND ADDING FULL GRAPHICS SCKEENS aND
READOUTS AND ALDING REAL TIME ACTION AND STILL FITTING IT INTO 8K, IT TURMED OUT THAT THERE WERE
SEVERGL SUBROUTINES WHICH WERE CALLED REPEATEDLY THROUGHOUT THE PROGRAM. NOW 8 ’STRUCTURED’
PROGRAM  WOULD HAVE ALt THE SUBROUTINES GROUPED NEAR THE END OF THE PROGRAM. (ACTUALLY THAT IS
THE WAY I USUALLY TRY 70 PROGRAM BECAUSE IT DOES HELF TO FIND A LOST SUBROUVINE.)

IN THIS CASE THOUGH, PUTTING THESE FEW RECURKENT SUBRDUTINES AT THE END WOULD HAVE CALLED FOR
LINE WUMBERS ARDUND B8000s OR FOUR BYTES EACH., WHAT I ENDED UP DOING WAS TO RENUMBER THEM WITH
SINGLE DICIT NUMBERS (2-9) AND HAVE THE FIRST PRGGRAM LINE JUMP ARGUND THEM. THE SCREEN CLEAR)
PSEUBO-PRINT ATy TIME DELAY AND OTHERS ALL HAVE A ONE BYTE LINE NUMBER., WITHOUT GOING THROUGH
THE WHOLE PROGRAM AND COUNTING EACH INSTANCEs I CAN  SAY THAT THE SAVINGS OF MEMORY WAS
SIGNIFICANT. IF YOUR SURROUTINES ARE TOO LONG 7O FIT ON ONE OR TWO LINESs YOU CAN STILL TAKE
ADVANTAGE OF THIS TRICK,  JUST HAVE THE MAIN PROGRéN ‘GOTO’ OR ‘GOSUB‘s SAYs LINE 2, LINE 2
WILL THEN SAY ‘2 GOTO(YOUR SUBKDUTINE). WHILE THIS WON'T SAVE AS MUCH AS ACTUALLY HAVING YOUR
SUBROUTINE AT LINE 2, THERE WILL BE SOME SAVINGS. ANOTHER EXANPLE IS THE ADVENTURES 1 WROTE FOR
AGRIVARK . THE MAIN ENTRY POINT INTO THE ‘COMMANDT’ LOOP WAS ARQUND. LINE 150 (3 BYTES). THIS
LINE WAS JUMPED 7O FROM SO NANY LOCATIONS THAT I CHANGED IT TD LINE 9 ¢1 BYTE). THE SAVINGS IN
THIS CASE WERE EVEN MORE SIGNIFICANT, THIS TECHNIGUE WILL RE MOST EFFECTIVE OF COURSE WHEN YOU
HAVE ONE Dk MORE LINES WHICH ARE CALLED SEVERAL TIMES, YOU CAN STILL REALIZE AN OVERALL SAVINGS
EVEN IF THERE ARE NO SPECIFICALLY REPEATED SUBRCUTINES OR LINES BY RENUMBERING THE WHOLE PROGKAM
TO KEEP THE LINME MUMBERS LESS THAN 1000, 1IN NMOST CASES: THIS WILL MEAN LOSING THAT FRETTY
“STEPS OF 10’ LOOKy BUT ONCE AGAIN, JUST THINK OF THE SAVINGS, USUALLY NUMBERING IN STEPS OF 5
WILL DO THE TRICK. AGAINy EACH NEW LINE MUMBER WILL SAVE ONE BYTE EACH TIME IT IS REFERENCED:
BUT THE TOTAL COULD EASILY BE OVER 100 BYTES!

ANOTHER WAY TO PICK UP SOME BYTES IS BY LOOKING HARD AT THE VARIABLES YOU USE. 1IT7'S GREAT
TO USE DOUBLE LETTER VARIABLES LIKE 5C FOR SCORE AND AL FOR ALIEN LOCATION WHEM YOU' VE 64T
PLENTY OF MNEMORY. IT MAKES 17 EASY TO READ aND ALL THAT. WHEN YOU'RE SQUEEZINC FOR BYTES
THOUGHy SOMETHING‘S GOT TO 60. I USUALLY TRY TO KEEP THE VARIABLE NAMES AS CLGSE A POSSIBLE TO
THEIR FUNCTIONS, EVEN TO THE POINT OF USING DOUBLE LETTER VARIABLES WHEN I'N STARTING A NEW
PROGRAN. WHEN IT STARTS GETTING TIGHT THOUGH. 1 LIST DUT THE VARIABLES ON PAPER USING EITHER MY
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NOTES OR THE VARIABLE TABLE MAKER AND REASSIEN A SINGLE LETTER YO EALH OF THEM. THEN BY
RUNNINGC  THE SEARCH FPROGRAM» I FIND AND CHANGE EACH TO I7S NEW SINGLE LETTER VARIABLE NAME. OF
COURSE, IF THERE - AKE MORE THAN 26 VARIABLES: SOME GF THEM WILL HWAVE 7O HAVE MDRE THAN GNE
LETTER. IN THAT CASE, WHAT 1 HAVE TO DO IS TD ASSIGN THE SINGLE LETTERS TO THGSE VARIABLES WHICH
GCCUR  MOST OFTEN. IT SOUNDS LIKE ‘4 LOT OF WORK AND 1T IS, BUT IF YOU CONSIDER THAT A LONG
PROGRAM WILL HAVE SEVERAL HUNDRED REFERENCES TO VARIABLES: THIS ONE IDEA CAM SAVE YOU A COUPLE
OF HURDRED BYTES. - IN A REVISION OF ONE FPROGKAMy I MANAGED TO SAVE GVER §5 BYTES BY CHANGING ONE
VARIABLE ALONE! OF COURSEs IT SAVES A LOT OF TIME AND WOKK IF YOU WRITE THE FRUGRAM WITH SINGLE
LETTER VARIABLES IN THE FIRST PLACE. .

ONE LAST THING TO BE AWARE OF IS THE WAY SOME UTILITY FROGRAMS MAY TREAT YGUR FROGRAM. FOK
INSTANCE, SONME EDITORS MAY LEAVE EXTRA BLANKS AT THE END OF A PROGRAM LINE AFTER EQITING IT.
RENUMBERERS GEMERALLY PUT A SHORTER LINE NUMBER IN THE PROGRAN TEXT KY FOKING A BLANK IN AT THE
END 0F THE NEW NUMBER, THESE CAN BE VERY HAKD TO FIND, ESFECIALLY THE BLANKS AT THE ENDS. THE
© SOLUTION - IS ALWAYS TO RUN THE FACKER FRGGEAN A5 THE LAST STEF IN SQUEEZING A FROGRAM, IT WILL
TAKE OUT ANY STRAY BLANKS REMAINING HERE AND THERE. 1I7‘5 A REAL TIME SAVERy AS ARE ALL OF THE
UTILITIES MENTIONEL ABOVE. 1 SUFFGSE  YOU COULD DO IT ALL HY HANDs BUT YOUR FROGRAM WQULD
PROBABLY BE ORSOLETE BY THE TIME -YOU FINISHED IT. ’

IT MAY NOT SEEM WORTH WHILE TO GO THRDUGH ALL THESE PRUGGRAMMING GYMNNASTICS JUST TO SAVE 1
OR 2 BYTES AT A TIME, BUT TAKEN TOGETHER, 100 HERE AND' 200 THERE, YOU MAY END UP WITH 1/2K MORE
- SPACE THaN YOU STARTED OUT WITH, WHICH JUST MIGHT NEAN THE DIFFEREMCE BETWEEN A TIGHT FITTING,
RUT RUNNINGs PROGRAM AND ONE WHICH JUST WON'T FIT. . . :
THERE ARE A COUPLE MORE TECHNIQGUES FOR SAVING MEMORY WHICH ARE JUST TOG COMFLEX TO GO INTG NGWs
INVOLVING STORAGE OF NUMERIC VARIABLES IN DISCRETE MEMORY LOCATIONS INSTEAD! OF IM SUBSLRIFTED
ARRAYS ANI METHODS OF RETRIEVING THEM. I'H HOFING 7O BE ABLE TO USE THIS METHOD 7O SGUEEZE C4
‘TIME TREK’ ENOUGH TO ADD COLOR AND SOUND TO THE 8K VERSION, THE USE OF STRINGS TG REFKESENT
NUMERIC DATA IS ANOTHER HMEMORY SAVING TECHHIGUE WHICH WOULL BE THE SUBJECT GF ANGTHER ENTIRE
ARTICLE, .

HOFEFULLYs THE METHODS OQUTLINED HERE WILL GIVE YOU 4 START IN FUTTING YGUR GVER-LENGTH

PROGRAMS ON & BYTE-FREE DIET.

DNE LAST ITEHOQQ'Q..

FOUND! 207 BYTES!

WHEM I STARTED TO LEARN MACHINE LANGUAGEs 1 SOGN DISCOVERED THAT I COULEN'T PUT MY USK
ROUTINES IN GODDr OLD PAGE 2 AT THE SAME TIME AS THE C1 CURSOR! - FUTTING THEM AT THE TOP OF
MEMORY MWORKED OF COURSEs BUT THAT TDOK UF RAM FEOM MY BASIC PROGReM. THEM, WHILE FERUSING MY
COPY ©OF AARDVARK’S “FIRST BOOK OF 051/ (EY WILLIANMG & DORMER), ] FOUND THE ANSWER.  DOWN ON
PAGE 1 OF YOUR COMPUTER’S HEMORY ARE TW0 LOCATIONS WHICH AKE SUPPOSED TO CONTAIN THE NMI
( NON-MASKARLE~INTERRUFT) AND  IR@ (INTERRUPT REGUEST) SERVICING ROUTINES. ASSUMING YOU’ RE NOT
USING THE NMI FOR A REAL-TIME CLOCK OR THE LIKE, THERE ARE 207 BYTES IN ONE BLOCK FROM $0130 7O
$OIFF (THAT’S DECIMAL 304 TO 511). THE USR(X) VECTOR SHGULD BE SET UP BITH FOKE11.45 AND
POKE12s1., YOU CAM NOW PUT A USR ROUTINE ON PAGE 1 AND USE THE C1 CURSOR TG ERIT THE BASIC

»

2x% MOVING THE DIRECTORY OFF TRACK 12 %is

ONE  OF THE MOST DAMNAGBLE AMMOYING THINGS THAT THE 0GS1 FRUCRAMMERS DIB WAS TO FUT THE
PIRECTORY TRACK RIGHT IN THE NIDDLE OF THE 5 DISK. INSTEAD OF GETTING 39 TRACKS OF FILE SPACE,
YOU GET 10 ON ONE SIDE OF THE DIRECTORY AND 26 ON THE DTHER.

FORTUNATELYs CHUCK SCOTT IS ARDUND. HE‘S THE FELLOW WHO WROTE THE SINGLE DISK COPIER AND

THE DISK CATALDGER. HE STGPPED IN THE OFFICE LAST WEEK TO FICK UP A COPY GF THE SOURCE COGDE FOR
05450 AND CALLED BACK THE NEXT DAY WITH THIS SET OF INSTRUCTIONS. WITH THESE, YOU CAN MOVE THE
BIRECTORY AND THE OVERLAYS THAT LAY DN TRACK 12 TO ANY OTHER TRACK, WE ARE GOING TO USE TRACK

39 AS AN EXAMPLE.
THE FIRST THING TO DO IS TO SET UP A DISK WITH A DIRECTORY, CREATE AND DELETE UTILITIES ON
IT SET UF TD CALL TRACK 39 (DR WHATEVER TRACK YOU ARE GGING TO USE) INSTEAD OF TRALK 12, (1.E.
WHEREVER IT SAYS DISKI®CA 12r....4." CHANGE IT TO BISK!® CA 3%r.0vese” ). DO THE SAME FOR THE
SAVE FUNCTIONS.
THAT IS SO THAT YOU WON’T BO UP AN ENTIRE DISK AMD THEM FIND OUT THAT YOU HAVE ND WAY TO USE
17.
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BOOT UP AND EXECUTE THE FOLLDWING COMMANDS - 5* DISK ONLY.
EXIT .
EM (CALL EXTENDED' MONITOR)
ICA #A00=01,1 4 v

4DC4 /12 39 REN TYPE 4DC4 CR. 12 WILL APFEAKs TYPE THE 39
1SA 01,1=4A00/8 ,
ICA 4A00=05,1
5134 /12 CHANGE TO 39

19CA 4200=06+1

4288 / 12 CHANGE TO 39
15A 065142001  NOTE-ONE SECTOR OHLY,
ICA 4200=17s1 REM MOVE DIRECTORY INFORMATION TO NEW TRACK
1SA 39,1=4200/1
1CA 4200=12:2
154 39,2=4200/1 _ :
1CA 4200=12,F REM MOVE OVERLAYS -
1SA 39,3=4200/T
ICA 4200=124 )
1SA 39,4=4200/1
EXIT
RASIC

IF YOU ARE USING THE AARDVARKX BEXECX, YOU NEED ONLY CHANGE THE 125 TO 39s IN LINES 190s 200y
370, 330y 490, 500s 540» 570s 610) 6205 AND 630 TO HAVE A READY TO GO SYSTEM. IF YOU HAVE A
SUPERDISK TEXT EDITOR, THAT WILL TAKE ABOUT 10 MINUTES, THE REST OF YOU JUST TYFE AWAY.

=== SPEAKING OF TYPING === :
, 1 HATE TYFING 1IN "BEXECH" CONTINOUSLY, IT IS SIX SCATTERED AND UNCOMFORTABLE KEYSTROKES.
SINCE 1 HAVE THE DIRECTORYs CHANGE, DELETEs AND ZERG OGN THE BEXECK TRACKs I TYPE IT ALL TOO
DFTEN. ’ ‘
1 PREFER A NAME LIKE "E" ., ONE EASY KEYSTROXE, 50 1 CHANGED OVER THE 5 DISKS. THIS IS HOW IT

WORKS, YOU CAN ENTER AMY NAME UP TO & CHARACTERS AKD IT WILL BE “BEXECK" FROM THEN ON.

REMEMBEK TD CREATE NEW FILE AND STORE YDUR CURRENT "BEXEC®" UNDER THE NER NAME BEFORE YOU RUN
THIS. DTHERWISE THE SYSTEM WILL GET CONFUSED AND NGT BE ABLE TG BGGT THE DISK.

100 INPUT“NEW NAME™iRS

110 IFLEHCB$ )< 4THENRS$=B$+* "I1G0TO110

120 DISK!"CA 5000=01s1 :

130 FORX=1TD4PONEZ15444XsASCOMIDS! BE XD I INEXT .
140 DISK!®5A Q1s1=5000/8" tRUNBS KEM LAST PHRASE (RUNES$) OFTIONAL.

LETTERS TO THE EBITOR
BILLY SNITHs RICHMOND, KY

HERE'S & METHOD OF CONNECTING THE C1P WITH BS232 INTERFACE T0 A -
P?RTS REQUIRED: DPDT SWITCH AND HDOK UP WIRE, & WR-37 TRLETIPE,
) LOCATE AND EUT TRAEE GOING TO US7, PIN 2, SOLDER WIRE FROM US7
. PIN 2
OF CENTER POLE, SOLDER WIRE FROM US%» PIN 14 TD ‘A’ SIDE OF UPPER PEILE. SUZgE: ggg
FROM US7» PIN 13 70 ‘A’ SIDE OF LOWER ‘POLE. (ALLOWS SELECTION OF EITHER 300 OR 150 BAUB.
PLACENMENT OF SWITCH CAN BE AT OWNER‘S DISCRESSIONs BUT SHORT LEADS ARE BESIRAELE.
, ,2) SOLDER WIRE FROM PIN & OF DB255 CONNECTOR TD ‘B’ SIDE LOMER POLE. SOLDER WIRE
FROM 3') nSé:E CENTER POLE TO +5V TERMINAL OF PDUER SUPPLY.
RE PATCH CABLE USED CONNECYS RS-232 QUT OF C1-P TD RS-232 IN ON TE
A LETYPE
SUMMARY: THE KSR-37 TELETYPE OPERATES AT 110 TO 150 BAUD. THE RS-232 INTE&F&CE
:Ecga;gkn:'ﬁvs;gcgﬂgvmgn‘—g?:cbtiggtg‘m?:i—' & WUST BE HELD AT 45V LEVEL TO INDICATE "DATA
. ERFER WITH OTHER RS-232 BASED
THROUGH OMLY IN THE 150 BAUD POSITION | 57 i IRITSs 17 15 i

A 8

Z .y
& o
o
» o_—_.+5l/

12 is>
i3 o o4+ PN, DB25S
28232 ConnIECTOR
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FROM N.H. MITTE
FORT WAYNE IN, 46815

THE °“CREAT WEW SCREEW CLEAR® IN THE AUGUST ISSUE IS REALLY GREAT BUT IT WORKS ON SOME
BACHINE OTHER THAN WY CAP, (PRESUMABLY C1P?),
TO MAKE THE IDEA WORK ON THE CéP, YOU NEED TO CHANGE THE SO THAT S% BDESN'T BET YOO
LONGC BEFORE THE SCREEN IS CLEARED,

THIS WORKS ON THE C4P WITH ROM BASIC:

100A=PEEK( 129 )$B=PEEK( 130 ) POKE1295 192 POKE130,215:5¢=" * {FORS=1T062
1105%=6$+" * INEXT!POKE129+A4POKE130BIRETURN
THE SAME IDEA WORKS GREAT TO CLEAR THE-COLOR SCREEN THIS WAY:

© 100A=PEEK( 129 ): B=PEEK( 130 )!POKE1295 255! POKE130, 231

110INPUT"COLOR" $R$:S%=R$

120FORS=1T062 IS$=S$+R$ INEXT ~

THE COLDR NUMBERS FROM 1 - 16 ARE INPUT WITH THE LETTERS FOUR BITS WIDE AND THE LAST FOUR
BITS OF THE ASCII CODE FOR THESE LETTERS PROVIDE THE RIGHT COMBINATIONS. LETTER

(YEP s WE BLEW THAT ONE THREE WAYS - AND GOT A LOT OF LETTERS ABOUT IT. THIS WAS THE
MOST SUCCINCT AMD CLEAR EXAMPLE. I WAS IN SUCH A HURRY TO ADD THAT AT THE LAST MINUTE
THAT 1 DIBN'T THINK ABOUT THE FACT THAT THE C2/4/8 SCREENS WOULD TAKE & DIFFERINT STRING
CONBINATION FOR THE 2K SCREEN,

SECOND DMMISSION WAS THE LACK OF RESEARCH ON ON WHERE THE STRING POINTERS WERE ON DISK
SYSTEMS, IT TURNS OUT THAT THEY ARE ONE BYTE LOWER SO 450 USERS MILL HAVE TD PEEK AND
POKE LOCATIONS 128 AND 129 RATHER THAN 129 AMD 130, .

THIRB OMMISION WAS NDT PAYING ATTENTION TO DUR OUN FIRST BODK OF 0SI. THE TECHNIGUE IS
IN THERE. I READ IT AND NMISSED IT - AND HEARD FROM JIM WILLIANS ABOUT THE OMMISION,
SORRY JIM.)

D, VALENTINEs MEW YORKy NY

eeveofh PARALLEL PORT PROBLEM ON 4 500 CPU BOARD RUN IN £2-8P’S, WE HAVE BEEN
BRIVING @& LINE PRINTER ON A C3 WITH THE 510 BOARD PIA *B* GIDE FOR SEVERAL YEARS USING A
BACHINE CODE ROUTINE., RECENTLY WE UNSUCCESSFULLY ATTEMPTED TO RUN THAT LIME PRINTER OFF
THE €2 PIA. O# THE 500 BOARDS {(BE HAVE A SPARE} THE PORT WILL DUTPUT ONLY WHEN
INITIALIZER WITH A BASIC ROUTINE, THE MACHINE CODE ONE WILL NOT WORK, OBVIOUSLY,
BECAUSE IT WORKS IN BASIC, THE WIRING IS CDRRECT, IT IS NOT & PIA CHIP PRDELEM (ANY OF
THE 6421’5 WE HAVE WILL WORK ON THE 510 BOARD, BUT NOT THE 500°S) ARY HELP OR
SUGGESTIONS WOULB BE APPRECIATED,

GEORGE MILLER, ROYAL OAK» MI

TO RUM THE 6850 CHIP AT 110 BAUD OM 4 C1, DO THE FOLLOWING:
1) U453y PIN 12 "HS® TO A 7493 CHIP (I USED LDCATION U44)
2) RUN 7493 QUTPUT THROUBH & SWITHC AND USE IT 45 TX CLK
THIS WILL RUN THE 6830 AT ABODUT 107 WHICH WORKS JUST FINE FOR & TTY.

NEw TX-CLK TO LBSO
W 13 ANS.L ViA SwiTCe

FInes > M v
FIN 12 = 7493

13 12

;
E
ey




RICHARD MORRISs ROCKPORY, IN

IN #2 AARDVARK JOURNAL, THERE WAS DISCUSSION ABOUT RECORD SIZE IN RANDOM ACCESS FILES.
-THE LIST OF POKES TO 12024 AND 12076 WERE CIVEN FOR BOTH 5 AND B" DISKS, SOME OF THE
WUMBERS CIVEN WILL CAUSE THE SYSTEM TO NOT WORK PERFECTLY FOR RECORDS PAST THE FIRST
TRACK OF A DATA FILE. ON OUR CAP-MF 5" SYSTEM:; LOCATIONS 12042 AND 12074 BOTH CONTAIN 35
MFTER A PROGRAM 1S LOADED INTD THE MORKSPACE., WHEN A RANDOM LILE IS OPENED, THOSE
LOCATIONS CONTAIN 16 AND 7 RESPECTIVELY., IF THE LOCATIONS ARE POKED WITH SOMETHING ESLE
PEFORE A FILE IS OPENED, 14 AND 7 WILL APPEAR ANYNAY WHEN A RANDOM FILE IS OPENED. THESE
NUMBERS ALLOW 128 BYTE RECORDS. 12074 AND 12042 NUMBERS MUST BE PDKEB WITH THE NUMBERS
MFTER OPENING THE FILE TO CHANGE THE RECORD LENGTH,

BYTES PER RECORD  POKE 12976 POKE 12042
16 4 128 °

32 5 64

6L 6 32

128 7 16

256 8 8

512 9 N

1024 10 2

2048 11 1

THE POKE T 12076 SETS THE RECORD LENGTH AS SHOWN ON THE CHART. THE POKE TD 12042

- SEEMS TO MHELP THE OPERATINGC SYSTEM FIND THE LOCATION OF THE RECORD. USING THE VALUES

SHOWN IN THE ARTICLE CAUSES SOME INTERESTING TRINGS TO HAPFEN., IT IS ONLY ABLE TO STORE

RECORBS ON THE FIRST TRACK AND THE FIRST RECORD ON THE SECOND TRkCh. 1T THEN SOMEHOM
BLOWS THE PROGRAM.

THE PROPER NUMBERS TO POKE INTD 12042 ARE LOCATED IN THE CHART. IT MAY NOT BE A
COINCIBENCE THAT THE POKE 12042 NUMRER FOR- ANY CIVEN RECORD LENGHT IS THE SAME AS THE
MUMBER OF RECORDS PER TRACK, IF A SMALLER MUNBER IS USEDs IT WILL STORE ONLY THAT NUMBER

- BF RECORDS IN EACH TRACK, FOR INSTANCE, BY POKING 4 IKTO 12076 AMD 100 IN 12042 (SHOULD
BE 128) 100 16 BYTE RECORDS ARE PRINTED ON EACH TRACK, RECORDS O 10 99 DN THE FIRST
TRACKy 100 70 199 OK THE SECOND TRACK ANP SO ON, THE CHART CAN BE EXTENDED BUT IT
CAUSES A MINOR PROBLEN.

BYTES PER RECORE POKE 12042 POKE 12076 ZTRACK USED

2 255 1 247
Y z55 ¢ 2 497
8 255 3 97%

THE LARGEST NUMBER THAT CAM BE .POKED INTO A LOCATION IS 255. BUITE A BIT OF UNUSED
SPACE IS LEFT ON EACH TRACK WITH 25 4y AND 8 BYTES PER RECORD GINCE ONLY 255 RECORDS CAN
BE STORED ON EACH TRACK. THE CHART SHDWS THE PERCENTAGE OF EACH TRACK THE MACHINE COULD
USE ., USING THE ABOVE POKES, WE CAN NOW VARY THE RECORD SIZE FROM 2 BYTES TO 2K BYTES,
¥E DIP MOT FIND A& WAY TO HAVE THE SYSTEM PROVIDE & RECORD LENGTH OF NORE THAN ONE TRACK,

X BANTED 23X

A USED, CHEAF, AND WORKING CiP OR SUPERBOALs AND A C2F. WE NEED SGHE SFARES FOR TESTING
MODIFICATIONS. CONTACT AARDVARK, :
beidesitiesss

NOTE THE AARDVARK JOURNAL WILL CARRY ADRS FOR USED OF NEW EOUIPMENT FOK THE PALTRY SUM OF
$2.00 PER 85 CHARACTER LINE.
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ASTEROID RACE.

COMNTROLS - LEFT SHIFY IS SHIP DOWN

ESC SHIP UP

RIGHT SHIFT SHIP FORWARD

REPEAT IS USELESS CANNON

YOU MUST GET TO THE RIGHT SIDE OF THE SC
REEN. YOU HAUE & SHIPS.

188 GOSUBBEB:FORX=1TOLlB: PRINT:NEXT:PRIN
T*ASTEROID RACE"

1835 FORX=1702@8: NEXT:REM COPYRIGHT 1988
BY AARDUARK - BY RODGER OLSEN

118 REM SCREEN CLEAR

128 GOSUBEBB:M=0 - -
138 REM C2/4/8 VARIABLE VALUES: C=UPPER
CORNER: E=LOWER CORNER:

148 REM L=LINE LENGTH: SH=SHIP DISPLAY
CHARACTER : K=KEYBOARD

158 REM L2=2 LLINE MOUE VUALUE.:F=FLAG FO
R MISSLE
160 C=53376:E=55184:P=55040:F=1
178 L=B64:5H=237:K=57188:1 2=62: TB=L2
180 IFPEEK(57888)<123THENZB8
198 L=32:1B=22:E=54882:P=54851:U=1:C=C+

4 . .
288 INPUT*DIFFICULTY (1-52";D:IFD>STHEN
D=5

218 REM T=TIME DELAY :D=DIFFICULTY LEVE
L

228 T=158%(5-D):D=D+1.5:GOSUBESD
238 REM FULL SCREEN WITH ASTEROIDS:PUT
SHIP ON SCREEN (S=SHIP POSITION
248 FORX=1TO75: POKEC+ZBBBsRND(8), 226: NE
- -

258 S=C+1+INT(ZB*RND(8)+4)%L: IFPEEK(S X<
»32THEN2568

268 REM BLINK THE SHIP FOR IDENTIFICATI
ON.

270 FORX=1TO4@8:POKES, 183+X: POKES, 237: NE
XT:M=0 ,

288 REM POKE IN NEW ASTEROIDS: NUMBER D
ETERMINED BY DIFFICULTY LEVEL.

298 FORX=1TOD:POKEP+(L -3 )$RND(8)+2,226:
NEXT

3@ REM PEEK KEYBOARD. INVERT VUALUE IF
SYSTEM IS C1IP

385 REM IF SHIP STOPS BETWEEN MOUES 385
M= -

319 FORG=1T02:POKES, 237: I=PEEK(K): IFUTH
ENI=255-1

328 IFI=STHENM=L+1

338 IFI=129THENIFF THENF =8:N=G+1:POKEN, S
1 .

340 IFI=33THENM=-(ZsL )+1

358 IFI=3THENM=1

368 REM ANY MOUE GETS A SCORE.

378 IFMTHENSC=SC+1 i5

388 REM MOVE SHIP IF NOT OUT OF BOUNDS.

388 POKES, 32: IFS+M)>CANDS+MCETHENS=S+M

402 I=PEEK(S):IFI<O>32THENI=S5: GOTO520

418 REM SEE IF WE HIT ANYTHING.

428 IFNTHENPOKEN, 32 g

436 REM PRINT SIDE BARRIER LMOUES EVERY
THING UP). SEE IF ME HIT THE SH

448 PRINTTAB( TB)CHRS$(83): I=PEEK(S): IFI<
>32THENI=S: GOT0528

458 POKES,SH:FORX=1TOT: NEXT

488 REM IF NO SHELL MOUING, DELAY A MOM
ENT-AND THEN .START AGAIN.

478 IFFTHENFORX=1TO18:NEXT:G0T029@

4B@ REM MOVE THE SHELL THREE TIMES AND
SEE IF YOU HIT ANYTHING.

498 FORI=1T03: IFPEEK(N+1+L+1)<>32THENI-
N+L+1:F=1:N=8: GOT0520

508 N=N+1+L:NEXT:POKEN, 124

518 601023982

528 IFPEEK(S)>=93THENG38

538 Y=I1-3-3#L:POKEI,32:FORX=1TOB

548 POKEY+RND(B)*B+INT((RND(B)*5) )sL, 12
3+RND(8)s302

558 NEXT:POKEY+3sL+1,32:IFI<)>STHEN4SE
5688 PRINTTU*® SHIPS GONE'!!";:FORX=1T0968
INEXT:FORX=1T022

578 POKEP+X+L,32:NEXT

586 TU=TU+1:IFTWKETHENGOSUBESBR: GOTOZ30
558 FORX=1TO1@:PRINT:NEXT:PRINT*FIUE SH
IPS DOMWN *:PRINT"SCORE :"SC

688 INPUT"TRY AGAIN";AS$:IFASC(AS )=BITHE
NSC=8:TU=1:F=1:60T0280

612 RUN"BEXECS

629 REM IF NOT DISK THEN B1BSTOP

638 FORX=1T032: POKEI X:NEXT:PRINT "BONUS
' BONUS!

648 FORX—lTOSSQ:NEXT:SC=5C+LX

BE58 FORX=1T0S39: NEXT:SC=SC+58: PRINT" &
* SCORE "SC* # #":FORX=1T70889:NEXT
© BBB 60SUBSE8:GOT0238

588 ﬁtPEEK(128):B=PEEK(129):POKE128,B:P
OKE129,212:58=" *

E98 FORI=1T07:S58=S8$+5%+" " :NEXT:POKE128
,AIPOKE12S, B: RETURN

788 REM INSTANT SCREEN CLEAR FOR CiMP:
SEE LETTERS YO EDITOR FOR C2-/4

718 VERSIONS. LAST MONTHS JOURNARL FOR C
1P UERSION.
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WIN FREE TEXY EDITING FOR YOUR SYSTEM
L2800t tieeetitteeietdectiieeiotdsiieatittt el titsetitestyy

ONE OF OUR SODPER - DOOPER NEW ROMS OR A SUPERDISK CAN BE YOUKS ABSOLUTELY FREE!!!. WE AKE
GOING 7O . OFFER A _PRIZE FOR THE BEST ARTICLEs SUGGESTIONs Ok LETTER PUBLISHED NEXT NONTH. THE
PRIZE DEPENDS ON WHAT SYSTEM YOU HAVE. IT WILL BE A C1S ROM (FULL EDIT AND ALL THAT STUFF) FOR
A CIPs A& CIE (SAME BUT BETTER) IF YOU HAVE A C2/4/8 BASIC IN ROM MACHINEs OK A SUFERDISK &
SUPERCOPY PROGRAM IF YOU HAVE A DISK SYSTEM. IF YOU HAVE- ALKEADY PURCHASED ONE BEFORE THE NEXT
1SSUE, THE PRIZE WILL BE A REFUND.

SECOND PRIZE WILL BE AS USUALs GIFT CERTIFICATES FOR AARDVARK MERCHANDISE TD ALL WHOSE
CONTRIBUTIONS ARE PRINTED.

FERREE R R R R LI AR KR AR LR AR EE RS R RL KX EXREE X LR RERLRALANS

AARDVARK - ' SULK RATE
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