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THIS MONTH - AND A FEW I N THE FUTURE. 

THI S MOIHH IS RELATIVELY HEAVY ON PROGRAMS. WE ALSO HAVE A COUPLE OF ARTICLES COURTESY OF THE 
UK USERS GROUP. THERE IS A STRONG USERS GROUP IN ENGLAND WHERE THE CIP IS PARTICULARLY POPUlAR. 
THEY CONTRIBUTED THE ·MOVING THE EXTENDED MONITOR· AND ·VIDEO MOD· ARTICLES. 

WE ARE NOW TAKING SUBSCRIPTIONS FOR A SECOND YEAR. DESPITE MASSIVE INFLATION I'K GOING TO 
HOLD THE PRICE DOWN TO '9.00 A YEAR. WE DO HAVE TO RAISE THE PRICE FOR fOREIGN SUBSCRIPTIONS 
( EXCEPT CANADA) AS WE ' RE TAKING A BATH ON THOSE. IT COSTS ABOUT 80 CEIITS TO MIL EACH ISSUE TO 
EUROPE OR AUSTRALIA. SORRY fELLOWS. fOREIGN SUBSCRIPTIONS ARE NOW $14.00 

NEXT YEAR THE JOURNAL WILL CONCENTRATE MORE ON MACHINE CODE TECHNIGUES A~ THE fIRST ISSUE Br 
THE NEW YEAR WILL BEGIN A SERIES OF TUTORIALS ON ASSEMBLER PROGRAMMING. WE'LL CONTIIIIlE TIt 0FFa 
A LOT Of SOfTWARE AND WILL TRY TO KEEP THE fORMAT ABOUT WHERE IT IS - AT 20 P~~ PER 
I SSUE. THAT'S MORE OSI ARTICLES THAN YOU GET IN ANY GENERAL. PURPOSE KAGAnNE. , 

IN THIS ISSUE. THE TUTORIAL IS ON TROUBLE SHOOTING BASIC. THE BEGIKNERS CORMER IS OW ON-GOlO 
PROGRAMMING AND THERE IS SOME REAL GOLD IN THE LETTERS THIS MONTH . 

THE REAL TREASURE FOR CIP OWNERS IS A SCHEMATIC fOR A REAL AND PRACTICAl VlDEO~. - A~ AM 
OFFER fOR PLANS FOR AN EVEN BETTER ONE. 

THE FREE MONITOR ROMS THIS MONTH WENT TO WIDEN (WHO omit FOR A ttl' 5!PE1!1rISK IWSTEAlt. h 
AND THE AUTHORS OF THE MODIFICATIONS TO THE C~P CURSOR AHD ' ctp HIGH SP£E11 TAPE LltADfRS. (AS 
SOON AS WE FIND THE AUTHOR OF THE C~P CURSOR MODIflCATIOII.) EIlERTltNE ElSE NHO WAS PUBtlSHED 
(INCLUDING LETTERS TO THE EDITOR.) GOT GIfT CERTIfiCATES IWERAGIWG $20. SEVERAl ARTIClES 
SUBMITTED LAST MONTH ARE STILL IN THE RUNNING FOR NEXT MONTHS AWARDS. WE WILL AGAIN OFFER FREE 
MONITOR ROMS fOR THE BEST SUGGESTIONS AIlD GIFT CERTIFICATES FOR ANT PUBlISHED HI!(T. 

THE BIG NEWS AT AARDVARK IS THAT WE ARE NOW AN 051 DEALER. WE WERE ALREADY INTO HARDYARE 
PRODUCTlotl. SOFTWARE AND fIRMWARE AND IT JUST SEEMED LOGICAL TO OFFER THE COIWUTERS TOO. lIE ARE 
GOING TO OfFER DISCOUNT MAIL ORDER PRICES AND SOME NEAT SPECIAL DEALS. 

iE ARE STARTItlG OFF BY OFFERING THE HODEL II SuPERBOARD AT $279 WITH A FREE CURSOR CONTRII. 
PROGRAM TOSSED IN. THIS COULD BE fUN • 

•• MERRY CHRISTMAS •• 

IT ' S BEEN A GOOD YEAR AROUND HERE. WE'VE ENJOYED BEING A PART OF A JR~D NEW INDUSTRT - ANO I 
HOPE YOUR YEAR WAS AS GOOD. 



BASIC TROUBLESHOOTING FOR BASIC 

NOW YOU AND I BOTH KNOW THAT BASIC IS SO SIMPLE THAT A CHILD OF FOUR COULD WRITE IT WITH 
A DAY OR TWO OF TRAINING. THEREFORE. NEITHER ONE OF US HAS EVER HAD AN ERROR. BUT THE POOR 
FELLOW SITTI~ NEXT TO YOU. OR THE ONE WHOM YOU PASS THIS COpy ON TO IS NOT OUITE AS PERFECT AS 
WE ARE. THAT POOR FELLOW TYPED IN A THREE HUNDRED LINE STARTREK PROGRAM OUT OF 'WHAT TO 110 
AFTER YOU HIT RETURN' AND THE FIRST TIHE HE RAN IT HE GOT THE MESSAGE ' FC ERROR IN LINE 915 ' • 
HE DIDN'T EVEN KNOW HE HAD A LINE 915. THIS ARTICLE IS FOR HIH. AND THEREFORE YOU AND I CAN GO 
ON TO MORE INTERESTING THINGS IN THE BACK OF THE JOURNAL. 

AlL PUN ASIDE. BASIC IS BASICALLY SIMPLE TO TROUBLESHOOT. THERE ARE. HOWEVER, SOHE TRICKS 
TO UNDERSTANDING THE ERROR CODES AND SOHE COHHON THINGS TO LOOK FOR. SO BEFORE WE DISCUSS HOW TO 
LOOK FOR A PROBLEH LETS DISCUSS WHAT TO LOOK FOR WHEN THE CODE COMES UP. 

THE MOST COHHON ERROR IS 'SN' OR SYNTAX ERROR. (YOU FELLOWS WITH THE BASIC CHIPS WILL GET 
'5' AND A FUNNY GRAPHICS SYMBOL AS THE ERROR CODE. FOR THIS AND ALL. THE OTHER ABBREVIATIONS I'M 
GOINb TO REFER YOU TO PAGE NINE OF OSI'S GRAPHICS HANUAL AND FROM NOW ON WE'LL PRETEND THAT YOU 
HAVE THAT AND THEREFORE CAN FIGURE OUT WHICH ERROR CODE WE ' RE TALKING ABOUT.) IN AtIY CASE. 
SYNTAX ERROR SHOULD LOGICALLY PLACED LAST IN A LIST OF ERROR CODES AND REALLY SHOULD READ ' HONE 
OF THE ABOVE', THERE ARE A LOT OF CONDITIONS THAT CAN CAUSE A 'SYNTAX ERROR' BECAUSE BASIC 
JUHPS TO SYNTAX ERROR WHENEVER IT CAN' T FIGURE OUT WHAT TO DO NEXT. AND CAN'T FIGURE OUT WHY IT 
CAN'T FIGURE IT OUT. THE TWO HOST COHHON THINGS TO LOOK FOR IN A SYNTAX ERROR PROBLEH ARE 
HISSPELLINGS OF THE KEY WORDS IN THE LINE SUCH AS 'TEEN' IN PLACE OF 'THEN' AND UNHATCHED SETS 
OF PARENTHESIS. ANY MATHEHATICAL OR LOGICAL CONSTRUCT MUST (LOGICALLY) HAVE THE SAME NUMBER OF 
RIGHT PARENTHESIS AS IT DOES LEFT PARENTHESIS. FOR SOHE REASON IT IS DIFFICULT FOR ALL 
COIf'UTERISTS. INCLUDING HYSELF. TO KEEP THE COUNT STRAIGHT. lHEREFORE. IF YOU HAVE A SYNTAX 
ERROR IN A LINE WITH A LOT OF PARENTHESIS. COUNT THE NUMBER OF RIGHTS AND THE NUMBER OF LEFTS 
ANI SEE THAT THEY HATCH UP. AFTER MISSPELLINGS OF KEY WORDS AND PARENTHESIS MISHATCH. THE NEXT 
MOST CDftKON CAUSE OF A SYNTAX ERROR IS AN ILLEGAL VARIABLE. FOR INSTANCE. WHEN 1 WROTE THE • 
HELlCIII'TElI lOME fOR THIS IIONTH'S ISSUE. I CARELESSLY ASSIGNED THE TOP OF THE SCREEN TO A 
VARIABLE CAlLED 'TOP'. WHEN BASIC REACHED THAT LINE IT REPORTED A SYNTAX ERROR BECAUSE 1 HAD 
THE WORD 'TO' IN THE VARIABlE NAME AND THEREFORE CONFUSED THE BASIC. THE NICEST THING ABOUT A 
SYNTAX ERROR IS THAT IT IS UIRTUAlL Y ALWAYS CONTAINED IN THE LINE NAHED BY THE SYSTEM. IF THE 
SYSTEH SAYS. FOR INSTANCE. 'SN EIIRIIR LINE 900' THEN THE ONLY LINE THAT YOU ARE GOING TO HAVE TO 
CORRECT. AND THE ONLY POSSIBLE PLACE fOR THE ERROR - AT LEAST FOR THIS ONE INSTANCE - IS IN LINE 
900. 

'FC' OR FUNCTION CALL ERROR. I REFUSE TO TRY TO GIVE YOU A CLEAR EXPLAINATION OF EXACTLY 
WHAT A FUNCTION CALL ERROR IS BECAUSE I DON'T BElIEVE I SHOULD TRY TO DO SOMETHING THAT THE 
PERPERTRATORS OF BASIC OBVIOUSLY DID NOT DO. HOWEVER. A MUHBER OF DIFFERENT CONDITIONS CAN 
CAUSE A 'FUNCTION CALL ERROR'. GENERALLY. IT IS A HATTER OF TRYING TO CALL AN IMPOSSIBLE 
SUBSCRIPT OR TO TAKE AN IMPOSSIBLE FUNCTION. FOR INSTANCE. A SUBSCRIPTEB VARIABlE HAY ONLY HAVE 
NON-NEGATIVE SUBSCRIPTS. <THAT MEANS THAT THE LOWEST POSSIBLE SUBSCRIPT IS ZERO.) TRYING TO 
CALL 'M-l)' WOULD CAUSE A FC ERROR AS THERE CAN BE NO SUCH VARIABLE. IN A SIBILAR "~R. 
TRYING TO TAKE THE ASCII FUNCTION OF A NON-EXIST ANT STRING WILL CAUSE A FC ERROR AS THE SYSTEM 
OBVIOUSLY CAN'T DO THAT. THE BEST HINT 1 CAN GIVE YOU ABOUT FUNCTION CALL ERRORS IS THAT YOU 
ARE NORMALLY LOOKING FOR AN IMPOSSIBLE NUHBER OCCURING INSIDE THE SUBSCRIPTS ON A FUNCTION OR 
SUBSCRIPTED VARIABLE CALL. WHEN YOU GET THE ERROR. PRINT OUT WHATEVER IS INSIDE THE SUBSCRIPTS 
IN THAT LINE AND HAKE SURE THAT THEY ARE WITHIN A POSSIBLE RANGE. 

THE NEXT MOST COMHON ERROR IS PROBABLY THE 'US' OR UNDEFINED STATEHENT ERROR. THAT IS 
PRETTY EASY TO UNDERSTAND AS IT SIMPLY THAT YOU ASKED THE SYSTEH TO GO TO A NOtf--EXISTANT LINE 
NUMBER. WHEN THAT HAPPENS. LOOK IN THE PROGRAH FOR SIMILAR LINE NUMBERS. AS THE HOST COHHON 
PROBLEHS ARE DROPPING THE LAST DIGIT OFF A LINE NUHBER OR TYPING A LINE NUMBER INTO THE COMPUTER 
ACCIDENTLY WITH NOTHING AFTER IT AND THEREFORE ERASING THAT LINE. THERE IS. HOWEVER. NOTHING 
DIFFICULT ABOUT TROUBLESHOOTING A 'US' ERROR. 

ANOTHER FAIRLY EASY ONE TO HANDLE IS THE 'TH' OR TYPE MISMATCH ERROR. ALL A 'TH' ERROR 
HEANS IS THAT YOU HAVE TRIED TO TREAT A VARIABLE AS IF IT WERE A STRING OR A STRING AS IF IT 
WERE A VARIABLE. THERE ARE TWO COMMON PROBLEHS TO LOOK FOR WHEN YOU COHf TO A 'TH' ERROR. THE 
HOST COMHON THING IS LEAVING THE 't' SIGN OFF A VARIABLE WHICH YOU HEANT TO BE A STRING. AND THE 
NEXT MOST COMHON ERROR IS LEAVING OFF THE QUOTATION HARK IN THE FRONT OF STRINGS. MAl(ING BASIC 
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THINK TltAT IT IS A VARIABLE VALUE RATHER THAN A STRING. IT IS SIIIPLE ENOUGH, WITH A 'TH' ERROR 
UD: FOR A MISSING '" OR A HISSING DUOTE ItARK. 

I WOULD GUESS THAT THE NEXT MOST FREQUENT ERROR IS THE ' CII' OR COWTINUE ERROR. AS WE ARE 
GOIIIG TO DISCUSS LATER, OWE OF THE NICEST THINGS ABOUT BASIC IS THAT YOU CAN STOP THE PROGRAH 
RICHT IN THE HIDDLE OF EXECUTION, PRINT OUT SOHE VARIABLES, LOOK AT THE PROGRAK. AND THEN 
CONTINUE RIGHT ON AS THOUGH THE PROGRAH HAD NEVER STOPPED . THERE ARE, HOWEVER, SQHE LIMI,ATIONS 
ON THAT ABILITY. IF YOU CHANGE ANY ONE OF ,HE LINES IN THE PROGRAM. ,HE SYSTEH WILL LOSE ALL 
OF THE VARIABLES AND WILL BE UNABLE ,0 CONTINUE. THA, WILL GIVE YOU A ' CN' ERROR. ALSO. ANY 
SYNTAX ERROR FOLLOWING THE BREAK OR STOP WILL RENDER BASIC UNABLE TO CONTINUE. IN THA, CASE. YOU 
CAN GO ON TO THE NEXT LINE BY SIHPL Y TYPING I N ' GOTO • •• ' AND THE. NEXT LINE NUMBER IN THE 
PR1)g!AM. 

NEXT. THE 'DO' OR DOUBLE DIMENSION ERROR. THE ONLY CONFUSING ,HING ABOUT THIS TO A NEW 
COHPUTERIST IS THA, OFTEN OCCURS THE FIRS, TIME THAT YOU DIMENSION A VARIABLE. IF YOU PU, IN 
'DIHA(lO)' AND GET BACK A 'DO' ERROR, WHAT HAS ACTUALLY HAPPENED IN MOST DOUBLE DIMENSION ERRORS 
IS THAT YOU HAVE USED THAT SUBSCRIPTED VARIABLE NAHE SOMEWHERE PREVIOUSLY IN THE PROGRAM AND 
BASIC HAS ASSUMED A DIMENSION ASSIGNMENT FOR I,. AS WE DISCUSSED IN LAS, HON,H'S AR,ICLE ON 
SUBSCRIPTEO ARRAYS. IF BASIC SEES A SUBSCRIPTED VARIABLE AND HAS NO, BEEN TOLD HOW BIG AN ARRAY 
10 PUI UP FOR II, IT WILL ASSUME AN ARRAY OF SIZE TEN AND DIMENSION IT AUTOMATICALLY. IF IT 
THEN GOMES TO A DIMENSION STATEMENT WITH ,HAT VARIABLE IN IT IT COMES UP WITH A ' DD' ERROR AS 
IT ALREADY HAS AN ASSUMED DIMENSION. WHAT HAS ACTUALLY HAPPEHED IN MOST CASES IS THAI WE FINISH 
THE PROGRAM. GET IT ALMOST RUNNING. AND THEN REALIZE THAT WE NEED TO DO SOMETHING IN LINE 10. 
AND ACCIDENTLY MODIFY THE PROGRAM SO THAT WE PUT IN A( X) IN THE PROGRAM BEFORE THE DIHENSION 
STATEMENTS. 

' NF'. NEXT WITHOUT FOR. OFTEN CAUSES CONFUSION BECAUSE IT CAN OCCUR WH~ THERE IS NOT A 
DARNED THING LOGICALLY WRONG WITH THE BASIC PROGRAM. AS THE NAME IMPLIES. THE 'NF' ERROR MEANS 
THAT ,HE COMPUTER HAS FOUND A NEXT STATEMENT AND DOESN' T KNOW NEXT WHAT. THE ERROR OCCURS IN 
TWO COHMON WAYS ONE OF WHICH IS THE COIIPUTERIST' S FAULT AND OHE THE MACHINE'S FAULl. YOU 
NORHALL Y FIND A NEXI WITHOUT FOR ERROR OCCURING WHEN YOU HAVE SEVERAL NESTED fOR-NEXT LOOPS. 
THE MOST COMMON ERROR ,HAT A COKPUTERIST MAKES WIIH THE NEXT-FOR ERROR IS TO NEST THE LOOPS IN 
THE WRONG ORDER. FOR INSTANCE, IF YOU HAVE A LINE WHICH SAYS 
'IFX=lT0100IfORY=l,0100INEX,XINEXTY' YOU WOULD GET A 'NF' ERROR BECAUSE THE 'NEXT X' AND 'NEXT 
Y' ARE IN THE WRONG ORDER . COHPUTERISTS OF,EN FORGET THAT THE LAST 'FOR' HAS TO BE THE FIRST 
I NEXT' • 

UNFORTUNATELY. THE ERROR ALSO OCCURS WHEN YOU HAVEN'T DONE ANYTHING WRONG. BASIC HAS A 
LI"lTED NllllBER OF LOCATIONS lIIIERE IT CAM STORE RETURN !\DDRESSES FOR 'fOR-NEXT' LOOPS. IF YOU 
NEST TOO ItAHY LOOPS, BASIC WILL OVERWRITE TI£ fIRST ONES TH.H WERE SET UP; THEN If IT FlIIDS A' 
'NEXT' REFERRING TO THEIl IION'T KNOW WHERE TO GO. LETS SfE IF WE. CAlI "AKE. THAT ClEAIIEIl. IF Tau 
HAIl A BASIC LINE THAT SAID 'FORA=IT02:FORB=1T03:FORt=1T0 5:FORIJeIOTOI5IFORE=IOOT01141'_ 
ANOTHER UNE TltAT SAID 'NEXTE.: NEXTD:NEXTCINEXTB:NEXTA' AND SO ON. SOOHER OR LATER TOIl .... S;U 
TOO MANY FOII-llEXT LOOPS IN AND BASIC WOULD OVERWRITE THE A'S STORAGE LOCATION AND FORGET TltlltT IT 
WAS A PART OF A FOR-llEXT LOOP. IF IT THEN SAW A 'NEXT A' STATEIlEHT. IT IIOULD REPORT M 'IF' 
ERROR. 

THERE IS OHE. OTHER POSSIBLITY FOR A 'NEXT-FOR' MISTME. IT IS A &0_ ERROl. 
PARTICULARILY WITH NEW COIIPUTERISTS. TO PUT IN MORE THAN ONE 'NEXT' STATENENT fOR A '11IEIl 'FOR'. 

IF 1IlES1IONED CUlSELh I "IGHT EVEN ADIIIT TO HAVING DOllE. IT "TSElF A FEW TIllES. TI£ ROIITIIIE 
USIMlLY GOES LIKE THIS: 100 FORX=ITOIO 1l0IFX=IOTIIEN NEXT 120IfX<5THEIlNEXT 13O ... SOII£ 
"ORE STIlFF ... :NEXT. YOII START OFf WITH TItE IDEA TltAT TOO AIlE GOING TO JUIII' BAD( TO TI£ 'FOIt' 
LOOP ON A NIIIIBER OF DIFFERENT OCEASSIONS. UNFORTUNATELY. IF THE. LAST TIllE TIIR(JIJQI ONE OF THE 
FIRST ' NEXT ' S IS EXECUTED. THEN WHEN IT HITS TI£ SECOND. AND FIlIAL. NEXT FOR THE SAllE 'FOR' TOO 
WOULD GET A 'IF' ERROR. TO AVOID THAT. IlHEN YOU ARE WRITING A PRDGIIAII REIlEIIBER THE HMB AU 
FAST RULE - YOU ARE ALLOWED ONLY ONE 'NEXT' FOIl EVERY 'FOR'. IF TOU WAIIT TO INCREIlEMT TIlE 
COIJITER ON A "UNDER OF DIFFERENT OCCASIONS. THEN JIJIIP TO TI£. 'NEXT' STATEllERT RIITHER TlIM 
EXECUTING A 'NEXT' WHEREEVER YOO ARE. . 

THE NEXT THINC TO COVER IS 'RG' - THAT'S 'RETURN WITHOUT GOSUB' TltE IISIIAL PROBlEII WITII THAT 
IS THAT YOU HAVE SIIIPLY FALLEN THROUGH A PART OF THE PRIlGRAII THAT TOU DIDN'T EXPECT TO GEl 11110' 
AND ALL OF A SUDDEN YOU ARE IN A SUBROUTINE THAT YOU HADN'T PLAMNED TO REACH. FOR IlISTAIICE. IT 
IS COtlllOll TO PUT SUBROUTINES ON THE END OF A PROGRAII AND WE OFTEN FOIICET TO PUT All END STATEllEII1 
DH THE MIN PROGRAII. THEREFORE, OFTEN WHEN THE GANE IS OVER OR THE PROGRAIl IS COftPLETED. slm' 
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THERE IS NO END OR STOP STATEMENT ON IT. THE COMPUTER CONTINUES TO TRY TO EXECUTE THE PROGRAM 
AND FALLS INTO A SUBROUTINE WITHOUT BEING SENT TO IT. THAT COMES UP WITH THE ' RC ' ERROR. THE 
SOLUTION IS TO LOOK AT THE END OF THE SUBROUTINE AND SEE LOOK FOR HOW YOU CAN GET INTO IT WITH 
OUT CALLING IT." 

THE NEXT TOPIC IS THE ' BS' ERROR (NO. DIRTY MINDS. THAT IS NOT OBSCENE!). IT IS A VERY 
SIMPLE ERROR. BUT SOMETIMES VERY DIFFICULT TO ACTUALLY PIN DOWN. A ' BS' ERROR MEANS ONLY THAT 
YOU HAVE CALLED FOR AN ARRAY ELEMENT WHICH IS HIGHER THAN WHAT YOU DIMENSIONED FOR. FOR 
INSTANCE. IF YOU HAVE DIMENSIONED ' A' FOR 10 AND YOU TRY TO CALL B=A( II ) THEN YOU GET A ' 8S' 
ERROR. "THERE ARE TWO POSSIBLE SOLUTIotIS. IF YOU ACTUALLY DO WANT TO GET A( II) THEN GO BACK TO 
THE DIMENSION STATEMENT AND DIMENSION ' A' FOR A HIGHER NUMBER . OR AS OFTEN HAPPENS. YOU ADD A 
DIMENSION STATEMENT BECAUSE YOU FORGOT TO DO IT THE FIRST TIME. THE OTHER . AND HaRE COMMON . 
PROBLEH IS THAT YOU HAVE CALCULATED WHICH VARIABLE YOU NEED AND HADE A HISTAKE IN THE 
CALCULATIONS. IN THAT CASE . YOU PRINT OUT THE STUFF INSIDE THE PARENTHESIS. FIND WHAT IT ADDS 
UP TO AND FIND OUT HOW IT GOT TO BE HIGHER THAN YOU PLANNED. 

THE LAST COMMON AND EASY TO COPE WITH ERROR CODE IS ' 00' OR OUT OF DATA. THAT MEANS, OF 
COURSE. SIHPLY THAT YOU HAVE ASKED THE COMPUTER TO READ SOMETHING FROM DATA AND THERE ISN ' T ANY 
HORE DATA TO READ. TROUBLESHOOTING THIS CAN BE A LITTLE IRRITATING . BUT IT IS ALWAYS SOMEWHAT 
SIMPLE. ALL THAT HAS HAPPENED IS THAT YOU HAVE A NUMBER OF ITEMS III A DATA STRING AND YOU 
FORGOT TO TYPE ONE OF THEM IN. THE COMPUTER GOT TO THE END OF THE DATA STRING AND WASH'T AT 
THE END OF THE PROGRAM. ALL YOU HAVE TO FIGURE OUT IS HOW MANY DATA BYTES YOU ARE MISSING AND 
WHICH OHES THEY ARE. THE USUAL THING IN READING DATA STATEMENTS IS TO SET UP A FOR-NEXT LOOP. 
WE USE THEM FOR THINGS LIKE POKING IN MACHINE CODE SUBROUTINES. AND NORMALLY THERE IS AN 
' FORX=SOMETHING TO SDMETHING:READ A DATA BYTE' STATEMENT. IF YOU GET AN 'OD' ERROR. LIST THE 
PROGRAM OUT TO THE POINT WHERE YOU GOT THE ERROR. TELL THE SYSTEM IN DIRECT HODE TO PRINT THE 
VALUE OF THE COUNTER AT THAT CURRENT TIME. FOR INSTANCE. IF YOU SAID ' FORX=ITOI5 : READA(~ ' THEN 
TELL THE COMPUTER TO "X' . THE VALUE OF X WILL TELL YOU HOW MANY DATA BYTES THERE ACTUALLY ARE 
THERE. BY SUBTRACTING THAT VALUE FROM HOW MANY YOU WANTED. IN THIS CASE 15. YOU KNOW HOW MANY 
YOU ARE HISSING. YOU CAN THEN EASILY ZERO IN ON WHICH ONES ~RE MISSING IF YOU HAVE A LISTING OF 
WHAT THE DATA SHOULD BE. IN DIRECT MODE SIMPLY HAVE THE COMPUTER PRINT OUT TO YOU WHAT THE 
SELECTED DATA BYTES ARE UNTIL YOU FIND THE PROBLEM. FDR INSTANCE. IF YOU ARE READING Itl FIFTEEN 
NAMES AND YOU HAVE A LIST OF WHAT THE FIFTEEN SHOULD BE. TELL THE COMPUTER TO " A$( 7 ), AND SEE 
IF THAT IS CORRECT. IF IT ISN' T. THE ERROR OCCURED BEFORE THE SEVEKTH NAME AND IF IT IS THE 
ERROR IS AFTER SEVEN. YOU THEN CAN FIND WHICH BYTES ARE ACTUALLY MISSING IN THE SAME WAY. IT 
CAN BE SLIGHTLY TEDIOUS BUT NOT REALLY DIFFICULT OR BRAIN-BUSTING NORMALLY. EXCEPT FOR THE OUT 
OF MEMORY ERROR. YOU HAVE TO WORK HARD TO GET ANY OF THE OTHER ERROR CODES TO APPEAR AND WITH 
LUCX YOU'LL NEVER SEE ·OH£. THE OUT OF MEMORY ERRORS YOU SHOULD BE ABLE TO HANDLE FROM THE 
ARTICLES WE RAN IN ISSUE t4 ON HOW TO SAVE MEMORY IN A PROGRAM. BUT WE CAN REPEAT A FEW OF THE 
QUICK FIX TYPE SOLUTIONS IN THIS ARTICLE . IF YOU GET AN 'OM' ERROR THE FIRST THING TO DO IS TO 
GET RID OF THE REMARKS YOU SEE I N THE PROGRAM. SHORTEll THE PRINT STATEMENTS. GET RID OF THE 
INSTRUCTIONS. AND DELETE AS MANY BYTES IN LINE NUMBERS AS CAN OBVIOUSLY BE DONE FROM FIRST 
EXAKINATION. THOSE TRICKS PRETTY MUCH COMPRISE A FIRST AID/BAND AID BOX FOR ' OM ' ERRORS. IF YOU 
STILL HAVE AN 'OM' ERROR AFTER YOU DO THOSE THltlGS. THEN YOU HAVE TO GET INTO REWRITING THE 
PROGI!AM ALONG THE LINES DISCUSSED PREVIOUSLY IN THE JOURNAL. 

TROUBLESHOOTING TECHNIQUES 

THE REAlLY NEAT THING ABOUT BASIC THAT HAKES IT POSSIBLE TO TROUBLESHOOT BOTH THE TYPE OF 
ERROR WHICH WE HAVE ALREADY DISCUSSED AND THE MORE TROUBLESOME LOGIC ERROR WHICH WE ARE NOW 
GOING TO GET INTO IS THAT IT IS AN INTERPRETED RATHER THAN A COMPILED LANGUAGE . WHAT THAT MEANS 
IN END USER TERMS IS THAT YOU CAN MODIFY. PRINT OUT FROM. AND EXAMINE THE PROGRAM WHILE IT IS 
RUNNING. YOU CAN EITHER STOP IT AND ASK FOR INFORMATION OR ASK IT TO CONTINUOUSLY PRINT OUT 
INFDRMATION AS IT EXECUTES. THE TECHNIQUES ARE THESE: 

THE FIRST. AND SIHPLIEST. TECHNIQUE. ASSUMING THAT YOU HAE NOT TURNED OFF THE CONTROL C. IS 
TO BREAK THE PROGRAH WITH CONTROL C AND ASK THE COMPUTER TO PRINT OUT A VARIABLE VAlUE. FOR 
INSTANCE. IF YOU ARE GETTING A FUNCTION CALL ERROR IN A LINE AND YOU ARE NOT CERTAIN WHERE THE 
OUT OF RANGE VALUE IS COMING FROM. YOU CA BREAK THE PROGRAM SEVERAL TIMES. AND ASK FOR THE 
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VARIABLE TO BE PRINTED SO YOU CAN SEE WHERE IT IS AT ANY ONE KOMENT. AFTER TYPING CONTROL C AND 
USING A DIRECT COMMAND TO PRINT OUT WHATEVER INFORMATION YOU WANT. YOU CAN CONTINUE THE PROGRAK 
WITH A 'CONT' COMMAND. 

. THE NEXT SIMPLE TECHNIQUE IS TO HAVE THE COMPUTER PRINT OUT THE VARIABLES AS THE PROGRAM 
EXECUTES. FOR INSTANCE. IN A RECENT GAME THAT I WROTE. I WAS UNABLE TO DETERMINE FROM EXAMINING 
THE PROGRAM WHY ONE OF THE KEYS WAS NOT FUNCTIONING AS PREDICTED. THE CONTROL DIDN'T WORK AND I 
COIl.ON'T FIGURE OUT WHY NOT FROM LOOKING. I THEREFORE HAD THE COMPUTER CONTINUOUSLY PRINT OUT 
THE VALUES RECEIVED FROM PEEKING THE KEYBOARD CONTINUOUSLY AND PRESSED THE KEY. THAT TOLD HE 
IMMEDIATELY. IN REAL TlKE TERMS. WHAT VALUE THE COMPUTER WAS GETTING FROM THE KEY. 

THERE IS EVEN A NEAT TRICK FOR DOING THAT WITHOUT DISTURBING THE REST OF YOUR PROGRAM. IF 
FOR INSTANCE. YOU ARE TROUBLESHOOTING A VIDEO GAKE OR A BUSINESS PROGRAM WITH LOTS OF GRAPHICS 
ON THE SCREEN. AND DO NOT WANT TO DISTURB THOSE WHILE THE PROGRAM RUNS YOU CAN HAVE INFORHATIO~ 
PRINTED OUT ON A REAL-TIME BASIS ANYWAY. WHAT YOU DO IS TO USE THE CHR$(3) COMMAND. THE 
CONTROL CHARACTER THIRTEEN TELLS THE SYSTEM TO DO A CARRIAGE RETURN BEFORE IT PRINTS. BUT HOT TO 
SCROLL THE SCREEN. TO KEEP IT ~OM SCROLLING AFTER THE PRINT. YOU END THE PRINT STATEMENT WITH 
A SEMI-COLON (;). FOR INSTANCE. WHEN I WAS PEEKING THE KEYBOARD IN THAT LAST EXMPLE. WHAT I 
ACTUALLY PUT INTO THE COMPUTER WAS ·601?CHR$(131PEEK(~7100) ; ·. THAT PRINTED THE KEYBOARD PEEK 
EUERYTIME THE PROGRAM WENT THROUGH THAT SECTION AND SINCE IT DID A CARRIAGE RETURN BEFORE IT 
PRINTED IT AND DID HOT SCROLL AFTERWARDS. IT CONTINUALLY PRINTED THE VALUE IN THE LOWER LEFT 
HAND CORNER OF THE SCREEN. IT IS A PARTICULARLY HANDY TROUBLE SHOOTING TECHNIQUE. 

A SIMILAR TRICK CAN BE USED FOR A QUICK AND DIRTY TRACE FUNCTION. FOR THOSE OF YOU WHO ARE 
NOT FAniLIAR WITH IT. A TRACE PROGRAM PRINTS TO THE SCREEN THE LINE NUMBER OF EACH LINE AS IT IS 
EXECUTED. THAT WAY YOU CAN SEE WHERE THE PROGRAM GOES AT EACH BRANCH. TRACE PROGRAMS ARE 
AVAILABLE FOR THE OSI. (AARDVARK SELLS ONE) BUT THEY HAVE THE DISADVANTAGE THAT THEY NAVE TO BE 
LOADED INTO THE MACHINE EUERYTIME YOU WANT TO USE IT. IF YOU ARE IN THE MIDDLE Of TRlltJBLE 
SHOOTING A PROGRAM. IT IS OFTEN EASIER TO USE A TRICK RATHER THAN A TRACE. ASSUME THAT YOU ARE 
HITTING A 'Re' ERROR AND YOU DON' T KNOW FROM LOOKING AT THE PRDGRAM LISTING HOW IT IS GETTING 
INTO THAT SUBROUTINE. YOU CAN CHECK BACK ALONG THE LINE NUMBERS TO SEE WHICH ONE IS EXECUTED 
JUST BEFORE THE 'RG' ERROR AND THEREFORE DETERMINE WHERE THE PRDGRAM IS JUMPING INTO THAT 
SUBROUTIHE. YOU DO IT USING THE CHR' FUNCTION AND NUnBERS. IF YOU HAVE A 'RG' ERRDR IN LINE 
600 AND YOUR PROGRAn IS NUMBERE& BY EVEN 10'5. YOU CAN. GO BACK SEVERAL LINES AND I~ERT LINE 
NUHlERS LIKE THESE: ~I !CHR$(13)~61 581 ?CHR$(IJI581 AND 50 ON. SO THAT AS THE PROGRA~ 
EXECUTES THOSE LIHES IT WILL PRINT IN THE LOWER LEFT HAND SCREEN THE NUKBER SHOWING THAT IT HAS 
JUST (;Of[ THROUGH THAT LINE. THAT CAN SOMETIMES OUICKLY AND EASILY TELL YOU WHERE A PROGRAM IS 
GOI'" WRONG. 

OF COURsE. THERE IS ALWAYS OUR OLD STANDBY OF THE STOP STATEMENT. IT IS THE RECOMMENDED 'BY 
THE BO(I(S' METHOD OF TROUBLE SHOOTING BASIC PROGRAMS. YOU CAlI LIBERALLY SPRINKLE STOP 
sTAT£~S THROUGHOUT THE PROGRAM AND THEN WHEN YOU RUN IT IT WILL BREAK AT THOSE POINTS. YOU 
CAN THEN DO A NUnBER Of DIFFERENT THINGS OR CONTINUE THE PROGRAM WITH A 'CONT' STATENENT. YOU 
CAli. fOR INSTANCE. TELL THE COMPUTER TO PRINT OUT A VARIABLE VALUE. I.E. ?X. YOU CAN CHANGE A 
VARIABLE VALUE BY DIRECT COMMANlh I.E. YOU CAN TYPE IN X~31 OR A ... ·U·. YOU CAN ALSO LIST OUT 
PART OR ALL OF A PROGRM. WHEN YOU ARE DONE. YOU TYPE IN 'CONT ' AND CONTIIIIJE WITH THE PRDGRAIt. 
THEIlE AR'E A COUPLE OF THINGS YOU MUST NOT DO IF THIS IS TO WORK. YOU HAY NOT CNANGE ANY BASIC 
L1HE, OOlNG SO CAUSES ALL THE VARIABLES TO BE CLEARED. YOU MY NOT CAUSE A SYNTAX ERROR AS THE 
SYSTE" WILL THEN REFUSE TO CONTINUE. 

THE OHE FINAL COMMENT IS THAT YOU SHOULD NOY BE AFRAID TO KANIPULATE THE PROGRAM WITH 
DIRECT COMMANDS. FOR INSTANCE. IF THE PRDGRAft MALFUNCTIONS ONLY ftN THE SCORE OF THE FIRST 
PlATt:R IS OVER TWENTY. DON'T BE AFRAID TO STOP THE PROGRAM. TYPE IN SCORE = 21 AND COItllNllE. 
THERE IS NO POINT WAITING FOR THE MACHINE TO GO THROUGH A LONG CYCLE TO REACH THE AREA OF VAlUES 
THAT YOU BELIEVE CAUSE THE MALFUNCTION. SIMPLY STOP THE /lACHINE. ASSIGN THE VALUES A~D GO ON. 

THE SAME COURAGE AND . FORTHRIGHTNESS (?) SHOULD BE SHOWN WITH A PROGRAM now PRDBLEM. I ONCE 
WATCHED A PRDGRAHHER TRY FOR HALF AN HOOR TO TROUBLE SHOOT A PROGRAM THAT ONt Y FOUlED UP WHEN 
THE SCORE WIIS OVER 100 AND THE PROGRAM WENT TO A BONUS ROUTINE. HE KEPT PLATIIIC THE GAIlE TIlTING 
TO GEl A JOMUS SO THAT THE PROGRAM WOULD GO TO THE PROBLEM SUBROUTINE. YUCHCHCHCH!. WHEN YOU 
HA"': A PRO"''''" THAT IS FOULING UP ONlY IN CERTAIN AREAS. BREAK THE PROGRM. TYPE IT OVER WITH. 
YOU DIllt'T HAIlE TO COAX A PROGRAM TO GO SOMEWHERE. YOU JUST TELL IT. 
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** ADVERTISEMENTS ** 
C24P BK . WORK5- WELL 1450. GREG PHILLIPS 7860 AUTUMN DR. BEAMONT TEXAS. 77706. (713) 866-5887 

C t P8K SUP ERMOD II. SHIFT LOCK KEY WON'T ALWAYS STAY DOWN BUT IS REPAIRABLE. MUST BE ABLE TO 
PICK UP. 8 MO. OLD. $400 (312) 366 0276 RANDOLPH R. MADERA. 214 CIRCLE APT 202 • FOREST PARK. 
ILL. 60130 
[3 HARQ DISK. HAZELTINE TERMINAL. LINE PRINTER. ACCOUNTS RECIEVABLE SOfTWARE. tl4.S00. JERRY 
GDTLIEB 3247 LAK EWO OD ANN ARBOR MI. 48103 

THE BEGINNER'S CORNER 

THE VENERABLE 'ON ••• GOTO ••• ' STATEMENT. 
THE ON .. GOTO STATEMENT IS ONE OF THE NEATEST TIME AND MEMORT SilVERS IN BASIC. BUT IT IS 

UNFORTUNATELY RATHER POORlY DOCUMENTED IN MOST BASIC TEXTS. THERE ARE SOME HANDY BUILT IN TRICK 
TO IT THAT ALLOW IT TO BE MORE USEFUL THAN IT APPEARS AT FIRST. 

THE flRST THING TO REMEMBER WHEN YOU WANT TO USE AN ' OH ... GOTO .. ' STATEMENT IS THAT YOU CAN 
USE AN EX~RESSION IN PLACE OF A I'ARIABLE NAIIE FOR THE ON .. GOTO.. YOU ~AH. FOR INSTANCE. TYPE IN 
·ONX/IOOGOTO ••• • AND GIl'[ IT A HUMBER OF LINE NUMBERS. IT IS THEREFORE POSSIBLE TO PRECONDITION 
THE VA«IABLES TO HAKE THEM FIT INTO AN ON •• GOTO •• STATEMENT . IF YOU WANT TO DO A BUNCH OF JUMPS 
BA5£D ON THE LETTERS • A' THROUGH • D'. YOU CAN TAKE THE ASCII OF THE LETTER AND JUIII' ON THE 
ASCII. YOU CAN SAY 'ON(ASC)A$-64 .GOTOIOO.200.300.400. IT WOULD THEN TAKE THE ASCII OF A$ 
MHICH IN THE CASE OF A.B.C.lD WOULD BE 65.66.67.68. SUBTRACT 64 FROM THOSE VAlUES AND DO THE 
JllI1PS ON THE BASIS OF WHAT IS LEFT OVER . 

YOU SHOULD AlSO REKEMBER THAT THE NUMBER DOESN 'T HAVE TO BE AN INTERGER. IN AN OK •• GOlO •• 
STATEMENT. H£ SYSTEM WILL JUMP TO THE FIRST HUMBER' IF THE VARIABLE IS ANYHIIHG FROM 1 TO • 
1.",919 AND THE SECOND IF IT IS ANYTHING FROM 2 TO 2.99999. THE INTERGER FUNCTION DOESN', HAVE 
TO BE SPECIFIED, IT SIMPLY OCCURS WITH THE EXECUTION OF THE LlHE. THAT M~ES IT POSSIBLE TO DO 
A ~p BASED ON A RANGE OF THINGS. IF YOU WANT TO GO TO ONE BONUS SEGEMENT IF THE SCORE IS 100 
TO I,., AN. ANOTHER IF SEGEMENT IF THE SCORE IS 200 TO 299. AlL YOU HAIlE TO DO IS SilT OHX( OR 
SCORE)/IOOGOTOlOO.200. THE SYSTEH WOULD DIVIDE THE SCORES UP. GET A NUMbER BETWEEN ONE AND 
THREE. AUTOKATICAlLY TAKE THE IHTERGER OF IT AND JUMP ON THE INTERGER. THAT CAM SAllE YOU A 
COUPLE ~Aft STEPS. 

THE THIRD THING TO REMEMBER ABOUT USING AN ON •• GOTO •• STATEMENT IS THAT IT IS HANDY TO USE 
THE FAlL THROUGHS. IF THE VARIABLE HAS A I/ALUE OF ZERO OR A VALUE GREATER THAN THE NUMBER OF 
LINE MUftBERS STATED AFTER IT. IT SIMPLY IGNORES THE ON •• GOTO •• STATEKENT AND FALL 'HROUGK. 
THEREFORE, IF YOU HAVE A SYSTEM WHERE YOU WANT TO GO SOMEWHERE BASED ON SAY A SCORE OF I, 2. OR 
3 IIQ GO ELSEWHERE IF THE SCORE IS ZERO OR OUT OF RANGE BEING FIlIlR OR MOR[. YOU COULD SAY 
OHXGUTOlOO,200.300:GOTOSOO. WITH A LINE LIKE THAT IF THE X IS WITHIN THE RANGE YOU SPECIFY, IT 
WIll JIJIIP TO ONE OF THE THREE LINES. WIlH ANY OTHER POSITII'[ VAlUE IT WILL THEN GO TO SOO. 

THE om. Y THING THIIT YOU REALLY HAVE TO WATCH FOR WHICH CAN (;AIJSE REAL PROBLEMS USING THE 
ON •• GOTO •• STATEMENT IS THAT YOU MUST NOT HAVE A NEGATIVE NunBER AS THE VARIABLE. AMY NE~ATIVE 
Nu.lER WILL CAUSE A FUNCTION CALL ERROR. 

AT LAST!!! VIDEO HODS FROM AARDVARK'! I 

••• CHEAP ANr SIMPLE TO INSTALL. NO MORE BUTCHER STUFF.'" 
I TRY TO AVDIB _ING AAIDVARK SlUFF IN THE JOURNAL BUT THIS IS A REAL SORE POINT WITH HE. I 

FEEl THIIT A LOT OF PEOPLE HAVE BEEN RIPPED OFF WITH $20 SETS OF UNWORKABLE PLANS. IN THE PAST WE 
_ TAlED TO HELP BY OFFERING FREE SETS OF THE PLANS TO ALL WHO WAttTED THEM. THEY STILL WEREN'T 
~ICAl JUT AT LEAST YOU WEREN' T HIT FOR $20.00 FOR THEM. 

IIlU liE ARE GOING TO GO ONf BETTER. THE UK USERS GROUP SENT US A WORKABLE SCHE"E FOR A 32X3Z 
.IS'UY. IT IS A GOOD HOD WHICH ABOUT DOUBLES THE NUMBER OF CHARACTERS ON THE SCREEN (FROM ~76 
10 IOZ4 ~ All. IT CAN BE DOME WITH THREE ClUPS AND A COUPLE OF CHEAP SU!'fORT PARTS. 

HEllES THE REAlLY GOOD HEWS. THE SCHEMATlC IS IN THIS JOURNAL - FREE - • 
!lit - ABOtIT THE AAII_ PRODUCTS. ME ARE OfFERING TWO DATA SHEETS DETAILING SIMILAR MODS WHH 
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IIISTl!UCTIDIIS THAT WOtILJ GEl A 12 YEAI! OLD TttaDUQI Il WlTHOOT A IIlTCH. 
IHIIIJ 1 IS A PLAN SI"ILAR TO THE FREE ONE HERf. n GETS RII) OF THE IlllERSCAN WIltI ABOUT THE 5Mf 
5OIEIIE. IT INIl.UBES PUlIS Fill JREADIIOMII THE CIRCUIl OR A SEPARjlTE eMIl AND TYING IT III. THE 110. 
IS- SUl'lE MIl SHOOLB COST LESS TtWI 115.00 TO INSTALL. I HAIlE TIl POIIIT OUT THAT Il DOES HAIlE 
SCItE lI"HATIIlIIS. /is IT IS NOT CRYSTAl ClllTRIl.LED, IT tIllS TO BE CAREFUlLY An./USTH lIEN FIRST 
ItISlM.L[J) I II lEETIt QUlTIIIG 10 TO 15 "IllITES TIlE FIRST TII£ TOU TRY In Mit IT "AT NOT BE 
PMlICIllMlY PORTAIlE. ONCE SET Uf> FI)It YIItIIr IIIIIfITOR, TOIl j\Rf FINE. BUr IF YOII otIIIIG'f ftORI1ORS. 
TOO MT _ TO IlEMIJtJ5T THE roTS. - STJ LL·, A GOOD Cl\EIIP SIIIPLE IIOJ). 

1111£11 IIOD 2 IS A LllllE !lORE aJIIPLEX OHI. T '" THAT lOU IIA\IE TO INSTALL A NEW CRYSTAL I A CHEAP 
_ C_ $3.00 TTI'E) AIID 00 jlBIlUT TIIII !lORE JlJll>ERS. n IS, HOIIEIlEIt. Sll'ER STIiBlE AND IlERT 
_551-.. IT HAS TIlE ADllAIC!AGE IF IJPI>IN!; YIItIIr CPU ClOCK RATE 1D I •• HEG, IWII(ING GAllES 
ItJl:llh _ EIIUlI", YOU TO LOAD TIIPE AT 600 IIIID 1200 BMill. - IIOT MD". THE PlANS - I PUlIS -
_Y- IT IS BElTE!! BESCRIBED /is /l SET IF IIISTlllJCTIOIIS IIEIITH KIT IIOUlD BE PROUD IF. ) COSl t7.1":1 
FIIIJI ~. 

flIIt TItOSE Of YOU IHl ARE TEatltlCAlLT ORIEItTEB, TIE SCIIENtTICS PlJll.ISIIED IlERf SItIltJUJ BE 
II_TE. 

~IDEO DISPlAY KOJ 

I KIlLIIG ' OIlERSCAll' III ClISUPE_) 

IlEIE IS II SlIft.E IMT OF ACIIIEVING THE ASPIRaTION IF twiT SII'E_D O1IIIERS - THIIT OF 
!;Ell11IG IlJ !IF TIE '(lII£RSCI!II' 1IliITilTIOH TO THE NIJllIER OF CIIIItAClERS PER TIl L111E. TIlE SlltUlJlII., 
IHlLE IIJf flEgw}. IS EXlREIifl T SIIiPU. USJIII: TlftE OR FDIIR CHIPS An jI fEW PASSIVE CtlPDII£ItTS. 
TIlE IlETIIDB WILL B( DESCRIBED 0IIl Y IN GENEItAL TEItftS. AlLIIIIIIIG fOR All THE III11lAII'TS III STSTElI!b 
JUT IIII'fIII[ II1II JASICM.lY _RSTAIIDS THE MS IF THEIR MCIIIHE Ifill J£ ABlE TO llI'lEllf1lT THE PHIl 
lit A FEll [VEilINGS. TIlE IllJESTIOII OF USlNb THE HOD TO ITS FUlL IIIJIMIfTIIGE IS II tIT TItlClllEIt. IIMI 
_ IftRATIIIG CAlI USE THE fULL LINE LEllGTHI OTllERS IIInt ItOII STSTEIIS lUll !lIlT tE ABlE TO tIS[ 

lllE EXPIIaE. SCREEN THIDUQI r1nS. 
THE ClllJCIAL IISI'ECT OF THE SOLUTION IS TIlE rMI\IlSIOll OF 1l1li ClOCKS: OIIE Flit TIlE 'IIIItfSIIlI 

.... CassETTE IIIlERFAtE. THE OTHEIt FOR VIDEO. ItlSPECTIOII OF TIlE CIRCUIT DI_ SIIIIIS T.., TIlE 
FlIISf PMT IIEfDS .... Y TIIO SIGHM.S - TllElI'.-11l _ TIlE IIIPIIT TO lHE TXClK STSTE" lIJ5n. THESE IIIIE 
IIE .. L I f'tID\IllIEJ BY TMJIIG TIlE _ OU1ftfT !If TIlE CItTS1Al STSIEN I Pili J, U5t) _ Mnll; IT 
llllllA" 7H63 I. I/IIIIIIIIIG C1MIIl Elllll111lENT Tit IT) IIIIDl .uLL f'IIIJVlI 2111Z OR ll11Z 5l£11AlS FOR 
lllE ~ __ II SIDIN. THAT IIILL tII/IIIE IIOIIlI Tit THE EIIIIIlALEN'T !IF 600 _ FOR THE C/iSSETTE 
smtll.. IF JOO _ IftRATlOII IS HEEDED TllEIt II FIlIltHER IIIYII -tl'-11lO STM:E II.E. ~ 74741 15 
SIII'l' .... 

a flit TIlE ~1E1I rMt. THIS ALL USES THE Q.1t SIGlIN. - I.E ..... T BIlE lllPllT 15 IlEIUIIO TI 
IPElllE It ALL. ASSlIIl.... lIE HMIE an TIlE Q.1t TIlICE .unl TIlE Cln'SlAL C1IIt1III.UII; III.T TIlE 
PfIfU_ _ Cll&SETTE. lIE IIEEJ III.T OIIE Ol1lElt D5ClllATIJII. Tit DIIlIIE TIlE IIILE VIllE" 5'I'5RII. III 
PRJIElPU. MIITIt£!I IIIMRTZ CRI'SlAl IIIJUlI SEEN BESIIAIlE. IIUT ItlSlE ... lIE I'RIWII .. ~ 
tlllDt USJ.... " sa.lIlT TItiGGElt 7413Z GAlE IIlltl A toIITRll:LAIlE RC 1IElWmJ. lIE CIW lilt Cl1 lIIE 
tt_C IEIIS CIIII.... OUT FlISlElt T_ TIlE 11., STSTEIl rr TAllNG TIlE FREIIlEIICY AIO\IE 41117. _ IIEII£( 

GEl IIGIE ~AC.lERS ret lINE. JUT THElIE'S IJIE TIlING 11155111&, TIlE CllllbCTEIIS IIIIE mLL IEIIIG 
Sf'OEJ OUT III lIE DIIDSCM IlEGIOII. Til SOLlIE TIllS I'RIIBlEIi. oIll lIE lIEU JO IS Tit SnP TIlE r:tJItI( 
IHEII YlJlYIE OIIERSCNIIIIlIGt TillS IS IlERY SIIIPl[ lit JO~ HII THE _IZlllTAl Sl'IIC I'\a.SE t:1II£S ALDK 
lIE 11Il1I1'IIE" DELAY EIIUAl TO THE OIIERSCIIII lIHE. THE DElIl.Y I'\a.SE GATES TIlE CLDCI IIISJlIG TIlE SAllE 
• 132" GATE CllIP' lIS PRIll/IDES TIE ClOCK) _ ALL VUEII IIDIRESSllIC STIlI'S. BECI\II5E TIE VIllEII STS1E11 
IS ~ElELT lSOL"TEIt FRDII THE I'ROCESSDR STSTEIt, AlL TillS SlIlPP1I1G All STIIITIII& OF TIlE VIllEIl 
tlllDt "T ns 1M! .. FIlEllJEHCT IIt5 lID EFFECT lit TIlE I'ROCESSIIR OR CA5SET1E. 

IT .Y SIMI. FROII THE J£SCR.IPTIOit THIIT TO SET lilt. TIllS UP -.. Rf8ll111E SIIPIIISTICIIlEII 
SClfts _ TIllING ~M! IN FIICr. ALL lOU IlEED 10 DO" IS GET TIIIII RESISTlIRS _ CllP'ilcJllIIS III lHE 
ItUIft SIIRJ IF MEA _ THEIl PlAT: IIITH lllE 1lE5ISTIIIICES" IIIIIL YOU GET TIlE !lIGHT &1IIJJlllllAlIOII OF 
tElllT I so TOIl llJ5( 110 C.-cTERS TO TIlE LEn IF THE SCREEII I AlII' fE SP£EJ) IF VUEf}" DUlf'tJT (SIr TIIII 
lllSl lOR: Til TIlE RI!;HT). SlllPRlSIIIGl T TIlE DELAT IS \IEItT 51~BlE, EVEII IIIlIIlUl Cl'l't'SIAl CIIITfIIIL. 
rRlJllltElJ TIIII USE IIEtElfl lR:III POts. IMIlIAL VERSIOllS IIIltl · UIflIDT WlII'IlIGSItOIIEB SOlIE IIITEIIFM:E 
JElEII _lOllS SIGNIIlS. BUT AS 500It AS TIlE WIRlMG lIAS TitlED UP. E\IERT1RlII& BEI!MIE' IlSElf. TIlE 
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DISPlAY 'LOCKS IN' ON ALL TVS , THOUGlh OF COURSE, MINOR: ADJUSHIENIS HAVE TO FE HAllE TO sun THE 
DIFFERING OVERSCANS OF THE PARTICULAR IIODELS. 

NIHES: I) 74123 IS USED BECAUSE n's FAHILlAR, A 74121 WOULD »0 AS WELL. THE SP~RE 
1I000001ABlE OH THE '123 IIIGIIT AlWAYS COilE IN HAilDY. 

2) RESISTANCES AND CAPACITANCE FIT MY SUPERBOARD MITH THE RESISTANCES IN THE MIDDLE 
OF THEIR AD~USTABlE RANGES. 

31 'STOP' CAN ALSO BE CONNECTED TO PIK 10 OF U~6 TO ACTIVATE (Dfj) - THIS TIDIES UP 
THE SCREEN DURING SYNC AND DELAY • 

/0"-

IiJ 

II( 

• 5' 
Dv~DeLAf ae..;£lV'l rae 

,," 
z , q 

33(1<' 
Pr= 

74-LS 
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......= 
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SrOP $ 

DlvID,IA/C £'J...IAuv POi!. 
P/UYEssoe. C!L.K-

74LS132 

---= 
""Ttl PIA.> 2.~ 
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RELOCATING THE EXTENDED HDNITOR (EXHON I 

'0 -, 
9 

l. s .. 

2 "IIZ,» 
14 ZHUl. 
I t t1""z. 
t< 

'I c"OOBAVo 

SllICE THE STAilIlMD VERSION OF THE EXTEIlllED IIONITOR IS LOCATED AT THE END OF TIfE flRST 4K, 
THIS MEANS THAT IT IS LOCATED RIGHT IN THE MIDDLE OF RAH ON AN SK IIACHINE. AND, INCIDENTLY, ALSO 
1M TIlE IIIDDLE Of THE ASSEPIBlER. EXHOIf DOES HAVE A RELOCATE fUMCllON OF ITS OWN. WHICII CORRECTS 
All 5\JBRDIITINE CALLS AIIIl JUMP ABDRESSES. BIIT LOOK-UI' TIIBlES AND TIlE LIKE ARE EHHER SCRAMIlLED 
I IF TIlEY Al'l'EIIR TO BE JUllPS OR JSRS) OR LEFT UNTOUCHED. TO HOVE EXftON Tn ANYWIfERE ELSE IN 
IIEltIIItT. ITS JIJIII'-TABlE IlUST IE CHANGED BY HAIID AFTER USING THE RELOCATE - THE JUMP TABLE RESIDES 
AT $0'16()--0999 IN THE STANDllRIl VERSION. THE JUIIPS ARE IN PAIRS, WUH TIlE LOW BYTE FIRS1. AS 
tIStIAl. Til IIG'.IE EXIIOII TO THE TOP OF AN 8K "EIIORY. FOR EXl\III'lE, $10 HUST BE ADDElf TO EVE~Y HIGH 
BYTE - THE CONTENTS OF SO~61. 0963, 096:1. AIID SO ON. $0962-0963 ARE THE ADDRESS FOR EXIION.'s 'A' 
RotIIINE (PRINT CONTENTS OF. ACCtJljULATOR), S~64-0965 ARE TIfE ADDRESS OF 'W', AND SO UN TO 'Z', 

IIICHAEL WHITTLE INClUDED SEVERAl OTHER CIIIII1ENT5 ON EXIIOIf IN HIS LETTER. ONE IHIS A COHPlETE 
PIlTCif TO ALLOM EXItOII TO 'SAVE' IN THE ROIl IIONITOR'S HEX-DI(;IT FORMT RIHHER THAN THE SnANGELY 
UNRELIABLE CHECKSIlM - THE LISTING IS BELOII. THIS DUMP ROUTINE IS SHORTER THAN THE CHECKSUII 
DUlffR, SO - AS HE SAYS - 'THERE IS ROOH FOR ANOTHER GOODY'. HAllELY ~ ROUTINE TO RESTORE THE 
VITAl (FOR BASIC) ADDRESSI'3 $O()DI-06. AND HAVING DONE SO. TO JUMP TO 9ASIC. IN ORDER TO 
IMPlEMENT THIS ROUTINE $0994-5 (OR THEIR RELOCATED EQUIVALENTS ) NEED TO BE SET TO I'OINT TO THE 
RotIIINE'S START ADDRESS, SO THH THE SPARE 'Z' COMMAND WILL IMf'LEMENT THE JUMP FROM EX~UN TIt 
BASIC. FURTHER "ONITOR ENHANCEMENTS ARE TO USE SPACE INSTEAD OF CTRL-J TO INCREMENT TO THE NEXT 
LINE IN '.' AND 'g' "ODES. THE CHANGE IS ACHIEVED FY CHANGING SOA TO SW AT (STAItDMD t 
LOCATIONS SOB70 AND S002F. IT IS ALSO HELPFUl, SAYS MICHAEL, TO MME THE OUOTES (FOR ~SCll) 
ADVANCE TO THE NEXT LINE, ENABLING AN ASCII STRING TO BE LISTED RAPIDLY. THIS IS ACtlHEVED BY 
CHANGING SOB81 FROM $60 TO saB. 

IEC3 207FFF 
IEC6 20lCIB 
IEC9 A93A 
IECB 2069FF 
IEeE 20A31A 
IEDI SSCI 
lED3 20A31A 
IED6 S5CO 
IEDS A92E 
IEDO A~DD 

LISTING TO CHANGE CHECKSUM TO DIGIT -PAIR SAVE - TOP OF eK MEMORY 

JSR $FFF7 ,'S'ENTRY POINT, S~T SAVE FLAG 
JSR $IBIC , GET START ~ STOP ADDRESS . STORE III DC- DF 
LDA S3A ,':' FROMPT FOR JUMP ADDRESS 
JSR $FF69 ,OUTPUT ROUTHIE-ADJUST ON C2 
JSK $IAA3 ,GET BYTE-ADDRESS HIGH 
STA SCI ,STORE II: Cl 
JSR $1~A3 ;GET ADDRESS LO~ 
STA $CO ,STORE r:: CO 
lDA $23, ' .'FOR ADDRESS MODE IEDA 2069FF JSR SFF69 ,OUTPUT 
LDA $CD ;START ADDRESS-HIGH BYTE 
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lEDF 20ACIA JS~ SIAAC ;GUTPUT AS HEX PAIR 
I EE2 A5DC LD A sDC ;START ADDRESS-LOW BYTE 
IEE4 20ACIA JS~ SIAAC ;OUTPUT AS HEX PAIR 
lEE7 A92F LDA $2F ;' /' FOP. DATA MODE 
IEE9 2069FF JS, ZFF69 ;OUTPUT 
IEEC A200 LOX SOO ;CLEAR x REGISTER AS POINTER 
lE:::E AIDC LOA ($DC.XHGET NEXT DATA BYTE 
lEFO 20ACIA JSR slAAC ;OUTPUT DATA BYTE AS HEX PAIR 
IEFC A90D LOA son ;' CR' 
IEFS 20BIFC J5P. $FCBt ;OUTPUT CPO TO CASSETTE otlLY -JSP. $BF15 Otl C2 
IEF3 EWC INC $DC ;rNCp.EME~IT LOW BYTE OF ADDRESS POINTER 
IEF~ Don B~:E SIEFE ;SKIP ~IEXT INSTRUCTION IF LOW BYTE HOT ZERO 
I EFC E6DD n:c $DO mICf-EM. HIGH BYTE OF ADBBESS IF LOll lIYTE ZERO 
1 EFE A5DE LDA $DE ;GET HID ADDRESS. LOW BYTE 
IFO' C5DC CMP SDC ;COMPARE AGAINST CURRENT ADDRESS POINTER LOW BYTE 
1 F02 DIJES B~IE SIEEC ;LOOP BACr. FOR NEXT DATA B'fTE IF NO HATCH 
IFN ASDF LDA SDc ;GET HIGH BYTE OF END ADORESS 
IF06 CSDlJ CMP SDn ;COMPARE WITH CURRENT ADDRESS POINTER. HIGfl BYTE 
IFOS DIJE2 BIlE stEEC noop BACK FOR NEXT DATA BYTE IF ~10 HATCH 
IFO~ A92E LDA S2E ;', ' FOR ADDRESS HaDE (FOR RESTART/JUMP ADDRESSI 
IFoe 2069FF JSR SFF69 ; OUTPUT 
IFOF ASCI LDA SCt ;GET RESTART/JUMP ADDRESS. HIGH BYTE 
IFII 20ACIA JS~ S!AAC ;OUTPUT AS HEX PAIR 
IFH ASSO LDA SCQ ;GET RESTART/JUMP ADDRESS. LO~ BYTE 
IFl6 20ACIA JSR SIAAC ;OUTPUT AS HEX PAIR 
IFI9 A947 LDA $47 ;'G' FOR ROM MONITOR 'GO' COMMAND 
IFIB 2069FF JSR SFF69 ;OUTPUT 
I FIE A900 LDA SOO ;GET NULL 
IF20 SD0502 STA $0205 ;CLEAR SAVE FLAG 
IF23 4C0918 JHP $1609 ;END-JUHP TO EXftON WARM START 
1 F26 A206 LDX S06 ;' Z' ElHRY POINT-SET COUNTER FOR 6 BYTES 
IF28 BD'32IF LDA StF32.X;LOAD DATA SAVED BEFORE OVERWRITE BY DISASSEMBLER. 
I F2B 95DO STA $DO.X ;RESTORE TO Dt-D6 
IF2D CA DEX ;DECREMENT BYTE COUNTER 
IF2E DOFS BIlE $IF28 noop BACK UlITlL ALL RESTOREIt 
IF30 2074A2 JSR sA274 ;JUMP TO BASIC WARM START 
IF33 E9DO SBG SeQ ;DATA GIlLY-TAIL END OF BASIC'S OOBC SlJBROUTH!E 
IF3S 60 PoTS ;DATA 
IF36 SO 111 ; DATA: 
IF37 4F 'n? iDATA 
I F38 C7 1'1 iDATA 
IF39 EA 
I F3A EA 

NOP ; 
NOP ;PAD TO STADT EXHON 'V' ROUTINE AT IF3B 

THE PRACTICAL COMPUTER 

n: ORCER TO BE PRACTICAL. THE COHPUTER DOES HOT HAVE TO COPE VIlH HORREIlDOtISLY CDI1PLlCATEIl 
PROt;RAMS. WE'RE IN THE HARKET FOR A NEil CAR AS MY TRUSTY BUG ARD KICIIIGAN WINTERS DO HOl GET 
ALONG SO WELL. I LIKE SHALL. RODGER LIKES BIG. HI AN EFFORT TO CONnNCE HIM THAT A MEllER Sll/lLl 
GAS EFFlCIEtIT CAR WOUU, SAVE MONEY IN THE LONG RUII OVER AN OLDER. CllEAI'ER GAS~, I CAllE UP 
WITH THE PROGRAM ESTIHATHIG THE COST OF GAS FOR 10.000 MILES OF DRIVING PER YEM FOR to YEARS 
(SO I'M OPTIMISTIC THAT A NEW CAR WILL EOUAL THE DIJRIIIILITY OF A VW DUC ... ,). TIE' OIIIGIHIl 
PROt;f.AM ALLOWED THE MPG RATING OF THE CAR TO BE EIITERED AND THEN COMPUTED THE COST Of 100.000 
MILES AT A SET COST OF GAS ($1.20 - THE ClIRREMT COST AT THE CORNER STATION). so FAt. so Goon­
THE 2BHPG SUB COMPACT WOULD ALMOST PAY FOR ITSELF OVER THE TEN YEAR PERIOD. BUT GAS ISirT GOING 
TO STAY AT $1.20 A GALLON NO MATTER HOW MUCH WE WISH IT WOULD - SO I ADDEn A INflA1IOli fM:l11lt 
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WH!CP wm':~tl A!...LG!.l l~~~UTlr:G TH£ ESn ;O:ATE[: R1%TE O!=" INfLATION AND WrtTCHED THOSE SA'JINGS CLIMB. 
tlO:-l THAT 1 to!lhlE Hl~ cm:V!~CE[: THAT S~A!... L IS BEAUl 1fUL , ALL 1 HAVE TO DO IS FIND A Sl'IALL CAR 

HE CAN FIT INTO ~lTHGUT DECAP rTATING H I~ .... 6' 2 112' DOES HOT AC~EE WHH LOW CEIUNGS IN THE 
t,i~:S THAT CA~:: aUT BEST n: Gt-\s s~\ntJcsl ! 

~10 INPUT - MILES PER GALLON-;M 
120 INPUT-PRICE OF GAS IN DOLLARS-'G 
130 INPUT-INFLATION RATE (+ OF ~) ~ ;I:I-I/ 1B0 
133 PRINT-YR PRICE COST TOTAL 
135 FORX-IT010:F=(100B0/M)_G:T_T+F 
140 G- INT(G-10B)/lBB:T- INT(T.10B)/ lBB 
150 F- INT(F.1BB)/ 10B:PRINTXiGiFiT:G_G+G_I:NEXT 

raady 

THE GARBAGE COLLECTOR BUG 

(THE PF:OBLEM MID A SOLUTION I 

IT IS INTERESTING . BUT n:FURIATlNG. THAT A SERIOUS BUG STILt EXISTS UNCORRECTED 1M TIi!: 
\'EP.Slm: Of MICF:OSO!'T'S 6502 BASIC USED BY OSI - THE ' GARBAGE COtLECTOfl' BUG TH~T COWIlERTS 
EVERYONE'S WORD PROCESSOR Hno AI~ Ut:USABLE MESS OF GARBAGE. OHIO SCLENTIFIC, WE ARE TOLD, H~S NO 
REAL PLANS TO FIX THE PROBLEM , SINCE "THE SMALL BENEFITS' ARE TOTALLY OUT OF PROPORTION TO THE 
COST OF MASKING NEW ROMS". 

LIKE MOST BUGS, IT'S SMALL, SUBTLE, NOT OfTEN EtICOUtrTERED, BUT AL"OST INVARIA8l Y fATAl. TO 
THE PROGRAM CONCERNED. IT m:LY OCCURS WHEN BASIC TRIES TO RESHUFFLE ~TRING ARRAYS- TO ~EI1OVE 
REDUNDANT ONES Min ' INVENT' A LITTLE MORE "O~~ - HENCE THE TERti' GARBAGE COLlECTlOll', AND HENCE 
ITS FATAL EFFECT ON ~O~D PROCESSOR PROGRAMS. THE SYMPTOMS ARE WElL KNOWN: IN THE MIDDLE OF 
HANOLHIG A STRING ARRAY THE PROGRAM SUDDENLY' HANGS' , AND THE SCREEN SEEMS TO 'PULSE' ABOUT 
ONCE E\'EP.Y ONE MID A HALF SECONDS. SOl'IET I lIES , B'JT OnLY SOMETIMES, THE SYSTEM RECOVERS - AND THEN 
ONlY AFTER A LONG WAIT; BUT EVEt! THEtl THE CONTENTS Of THE STRING ARRAYS WILL UStIALLY HAVE BEEN 
SCRAMBLED HITO GARBAGE THEr.SEU'ES . THE SAME THING HAf'PENS IF THE ' HOW "UCH FREE "E~ORn' 
fUNCTION <Y=fRE( 0)) IS CALLED. 

THIS ONLY HAPPEtlS WITH STRING ARRAYS SUCIf AS M( 1), A$( 2), NOT WITH SI"PLE STRlltGS LIKE AU 
MID A2$; MID IT TEtIDS MOSTLY TO HAPPEtI WHEN STRING ARRAYS ARE CONCATENATED - S\JCH AS USllIC 
AS' X )=A$( X HB$ TO BUILD UP A STRING, SINCE THESE OPERATIONS USE UP A ~AST AMONT OF TEttPORARY 
STORAGE SPACE WHILE THE ST~ItlG IS BUILT. TO UEHONSTRATE WHAT HAPPENS, GEORGE CHKlANTZ PROVIDED 
US WITH THIS MODIFICATION OF A ROUTINE ORIGINALLY PUBLISHED IN THE FIRST BOQl( Of OSI BY N'IlLlA~S 
AND DORNER. IT STORES THE STRINGS IN SCREEN MEMORY RATHER THAN IN THE NQRML PROGf(~M WORKSPAEE; 
AND THEN SH9US WHH HAP1'ENS AS A STRING IS SUIL T UP. 

FIRST, CHAtiGE THE STP.lt~1; SPACE POINTERS IN INMEDIATE- MODE (I.E. TYPE IN THE POKES WlTHOUT 
ANY LINE ~IUMBERS). THIS CAN'T BE DO~E WITHIN A PROGRAN - IT WOULD LOSE ALL ITS VARIABLE AHIl 
STRING POINTERS IN THE PROCESS! 

POKE123,O:POI:E124,209:POKEI33,0:POKEI34,212 (OR POKE 134.216 FOR A ZY. SCREEN "E"ORY DISPLAY 
ON A C2/4/B)' 

THEN USE A PROGRAM TO CLEAR THE SCREEt" BUILD UP A STRIN. ARMY (1M THIS CASE OF THE 
ALPHABETIC CHARACTERS A TO Z REPEATED FOR EACH (LENEtIT H: THE ARRAY), AHIl HAl. T BETWEEN BUlllllltG 
EACH ELEMENT BY CALLING THE KEYBOAR~ ROUTINE , TO WAlT UNTIL ANT KEY IS PRESSED. 
10 FORI=IT032:':NEXT:REH SCREEN CLEA~ 
20 DI~L $( 20) 
30 K=64 
40 FORI=1T026 
so FOP.J=1TOr.:L$( I )=L$~ I HCHR$( 96+J) 
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60 ;:EM SEE WHAT HAPPEtlS IF YOU INSERT Y=FRE( 0) HERE! 
70 ~;EXT J 
8') PO~ElI , O :POrE12 ,253'X=USP,O):P.EM WAIT UNTIL Mil' KEY IS PP.ESSED TO COIHINUE • 

• HEt: THIS PROGRAM IS RUt:. THE SCREEtl WILL FILL WITH '&ARBAGE' STRINGS FROM THE 
CGNCAtlTEtl~TIOtI - THE BOTTOM STRING WILL BE THE FINtlL. CORRECT ONE, THE PRIICRAII WILL THElt WAlT 
FOR ANY rEY TO BE PRESSED. ON WHICH IT WILL CONSTRUCT ANOTHER STRING AS THE NEXl ELEMENT IN THE 
ARqAY. THIS WILL COtITItlUE UtmL THE STR1NG SPACE IS FULL MID THE STRINGS BEING STORED MEET UP 
WITH THE POINTERS AT THE TOP OF THE SCREEN. IF THE GARBAGE COLLECTOR (OR Ge fROt1 MOIl ON) DID 
ITS JOB PROPERLY . ALL THE ' GARBAGE' WOULD BE CLEARED AS STRING SPAC£ RlV'I OUT. AltO ONl.Y REAL 
STRINGS WOULD REMAIN . E~'ENTUALL Y CAUSING AN • OM ERROR' ( OUT OF HEMORT) WHEt! THEY RAt! INTO THE 
POINTERS . IN PRACTlCf . WITH' THE ORIGINAL GC . THE ROUTINE CAll ONLY FILL THE AREA - IT 'BOIIIS 
OUT' AS SOON AS THE GC IS CALLED. EITHER ON RUNNNING OUT Of STORAGE SPACE. OR If FRE( 0) IS 
CALLED. 

THAT IS WHAT GOES WRONG. AND THAT IS THE P1!OBlEM WITH TRYING TO WRITE AltY KIND Of 
WOml-PROCESSOP FOR THE BASIC IN ROH. OUITE SIMPLY . IT DIES. THERE ARE A "lJIIBER' Of ' flXES' 
AROU~D. SUC~ AS THOSE PUBLISHED BY ELCOMP AND AARDVARl< IN THEIR RESPECTIVE 'FIRST BOQl(. OF OHIO 
SCIENTIFIC' ANtI 'FIRST Bom; OF 051 ' . ELCOMP' S ROUTINE DOES NOT WORK AT ALL. WHILE AI\RIl\lARlt'S 
BASIC PATCH ONLY I"PROVES THE SITUATIotl RATHER THAt! RESOLVING IT. THE ON!. Y COIIPLElE SlLUTIOIt IS' 
TO FIX THE PROBLEM AT THE MACHINE CODE LEVEL. OF WHICH MORE ANON. BUT FOR THE "MitT. HERE IS 
THE AARDVARK ROUTINE . AS CAN BE SEEN WITH THE TEST PROGRAM ABOVE. IT RUNS A LOT LONGER BEfORE 
EXPIRING - PROBABLY GOOD ENOUGH FOR MANY APPLICATIONS . 

10 X= PEEK(133I,Y= PEEK(1"1 
20 l = 256·Y +X: l = l-262 
30 Y= INT(l I256):X= l-256·Y 
40 POKE 1J3,X:POKE 134,Y 
SO POKE 11,X:POKE 12.Y 
60 PRINT "POKE 1' ,"; X;" POKE 12,"; Y 
70 PRINT l : A = 4S383:B= 45&44 
80 K= l :FOR J= A TO B 
90 IF 1<>A+ 34 THEN '10 

100 M = K+ l-«i :GOTO 240 
"0 If I= A + 59 THE N 130 
120 M = K+ 141 :GOTO 240 
130 IF I= A +67 THEN POKE L,": GOlD 230 

140 IF 1<> A+ 64 THEN 160 
150 M = K+ 209:GOTO 240 
160 IF 1<>A+ 137 THEN 180 
170 M = K+ 146:GOTO 240 
160 IF I= A+ 216 THEN POKE l ,2:GOTO 230 
190 IF I= A + 21 7 THEN POKE l,24 :GOTO 230 
200 IF 1<> A+ 261 THEN 220 
210 M = K+ 4:GOTO 240 
220 X= PEEK(I) :POKE l ,X 
230 l = l+l :NEXT :PRINT "localion ": END 
240 Y= INTfM/ 2S6) :X= M-256·Y 
250 POKE l,Y :POKE l -l ,X 
260 GOTO 2JO 

LETTERS (OH. DO WE GET LETTERS! ) 

SAMUEL SHIVE. MANDARH)' FL 
SOME QUESTIONS: 1) WHAT. SPECIFICALLY. IS THE CO~PUTER DEHOttSTRATION/GAKE CAllED LIFE~ 

EVERYONE SEEMS TO ADVERTISE IT BUT NOBODY SAYS WHAT IT DOES. 
21 ACCORDING TO ONE Of YOUR RECf~IT JOURNALS. 051 BASil: HAS SOlIE KIND Of STRING BUG IIHlCIt 

REOUIRES A GARBAGE COLLECTOR ROUTINE. WHAT BUG! 
3 ) HAVE YOU TESTED THE EXATRON STRINGY fLOPPY YET! AII'Y IWTERFACf PRIIBlE"S'1 
4 ) WHAT DO T~E ABBREVIATIONS PIA AND ACIA MEAN! 

5 1 DOES THE AODIT IO!l OF YOUR HEW BK BOARD REOUIRE EXTRA POTIER AHIlIOR' COIllING S'YSTEI!S (LIKE 
FANS)! , 

(A FEW ANSWERS: I) THE GAME OF LIFE IS A LIFE SIMULATION INITIALLY CDltCotTED Bl A BIOlDbt 
PROfESSOP. IN THE PRE -CO~PUTER AGE. IT WAS PUYED ON A CHECKER BOARD WITH CHECKERS. THE IU.E!l 
ARE SIMPLE. AND DO PROVIDE All INTERESTING SIMULATION OF LIFE PROCESst:S Of COLONY ORIENTED LIFE 
fOR!1S. THE GAME IS PLAYED ON A GRID OF ANY SIZE Mill INITIATED BY PLIICING CMTERS ('co:.DIIlES") 
IN ANY DESIRED PATTERN orl THE BOARD. IN EACH TURN ('GENERATIOK' h NEM COlONIES ARE _ l1li 5IItE 
OLD COLONIES DIE ACCORDING TO A SI~PLE SET OF RLl.ES·. IF A COLONY IS stJRRIltmDED BY LESS J_ Tillt 
OTHER COLONIES. IT DIES OF LotIELINESS. IF IT HAS FOUR OR MORE NEIGHBORS. IT &IES OF 
OVERCROWDING. IF AtIY SOUARE IS SURROUNDED BY EXACTLY THREE OTHER COLONIES. A NElli COLONY IS BORII 
Itl THAT saUARE. 

FOR SEVERAL YEARS. INCLUDING A FEW OF THE ONES I SPENT IN COLLEGE. A PAPER-BURRING PA51TIKE 
FOR STUDENTS WAS THE ItIVENTlON OF NEW LIFE FORMS. IT WAS DISCOVERED THAT IF YOO IlERE Til PLACE 
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CERTAIN PATTERNS OF CO~ONIES 011 THE BGARD, THEY WOULD HOVE AC!«JSS THE BOAIW. SHOOl OUl 
TENTACLES , EAT THINGS II' THE WAY, OR FLASH BACK AND FORTH IN A CYCLIC MOTION. HORE RECUTLY. AN 
INTERESTHIG HmOVATIO'1 HAS SEnl T~O-~All LIFE WHERE EACH PERSON TRIES TO PLACE COlONIES THIlT WilL 
DESTROY HIS OPP'()NEHT'S COLONIES. 

ABOUT TUO YEARS AGO. BYTE MAGAZINE CAME OUT WITH A MULTI-PAGED ARTICLE CIlHlAINING All 
EXECELlENT CESCRIPTIotl OF THE GAME AND A NUMBER OF INTERESTING STARTER PATTERIIS. I HIGHl 
SUGGESl THAT THE FREE LIFE GA~.E 111 OUP. LARGE CATALOG IS AS GOOD AS AN.Y FOR A STARTER 10 SEE HOV 
THE PROCESS WORKS. IF YOU CECIDE TO GET SERIOUS AND" DO IT PROPERLY. A HACHINE CODE SUBROUTIN£ 
IS REQUiRED TO S~EEn UP THE GAME. 

2) THE OSI GARBAGE CO~LECTO~ BUG SHOUS UP WHet! YOU ARE lISING SUBSCRIP1ED VARIAlA.fS AIID 
"CONCATENATING STRINGS. WHEN THE TEMPORARY STRING STORAGE AREA IS fULL. BASlC CAliS A IroIlTlNE 

WHICH IS SUPPOSED TO COMP~CT ALL OF THE CURRElITL Y VIABLE ST~INGS INTO THE TOP Of THE A\Il\ILABl! 
MEMORY. U~IFORTutIATEL y, THERE ARE A COU?LE OF BUGS IN THE ROM. AN.» IT. THEREfORE, GETS laST AIIII 
NEV'ER COMES BACr. AGAIN. IT CAUSES THE SCREEN TO FLASH AND THE KEYBOAIW TO LOCK UP. 

3) NO, I HAV'EH'T TESTED THE EXATRDN MINI-FLO~PY YET. I WAS APPROACHED BY EXATROH AT ONE 
COM~UTER SHOW WITH THE SUCGESTIotl THAT I WOULD WAIIT TO ADAPT ONE OF THEIR STRING FLOPPYS TO THE 
C1P. AFTER COM~ARINC THE PRICE OF THE STRINGY FLOPPY TO A DISK SYSTEII AND LOOKING AT THE AnOUNT 
OF WORr. I1IVOLt'ED IN DEVELOPING UiTEP"cACE ROUTINES, IT SEEMED EVIDENT TO ME THAT THE Sl~INGT 
FLO~PY WAS A VERY BAD IDEA. IT DOES. AFTER ALL. NOT GIVE REAL FILE CAPABILlTlES. PROVIDES Nil 
RANDOM ACCESS, AND COSTS DARN NEAP. AS MUCH AS A DISK - WHICH, OF COUR.SE. WOtltD COI1E IInH AH 
ALREADY PREPARED OPEF:ATItIG SYSTEM. 

4) THE ABBREVIATION PIA MEANS "f'ARALLEL INTERFACE ADAPTOR". ACIA IS A FUN ONE - IT HEARS 
"ASYNCHRONOUS COMMUNICA TIOIIS n:rERFACE ADAPTOR. 

5) THE NEW sr. MEMORY BOARD SHOULD NOT REQUIRE EXTRA P!l'JER AIID COOLING SYSTEMS. AS OSI 
POWER SUPPLIES ARE RATED A~m HAV'E EHOUGH POWER TO DRlVE BOTH THE SUPERBOARD AHII THE B\( RAIl 
BOARD, PROVIDED YOU USE LOll POWER CHIPS. HOWEV'ER, SINCE I DO NOT DEPEND 011 CIltlPUTER 
SPECIFICATIONS, I WOULD PERSONALLY RECOM~.END THE ADDITIOH OF A COOLING fA.. ALSO. WE HAVE KAnE 
PROVISIONS ON THE BOARD FOP. HOOKING IT TO Atl EXTERN.Al POWER SUPPLY SHOULD YOUR CLP BE UlHtIIlE Ht 
HAHOLE THE LOAD. 

AL Me CANN JR., 30 S. ELMwoon AVE, GLENOLDEN. PA 19036 
HERE IS A SMAlL HARDWARE FIX I DEt'ELOPED TO ELIMIN~TE THE AN.NOYING DIAGONal DOTS 011 A clr 

VIDEO DISPLAY. 

TO CONNECT TO PIN 9, U~6, IT MUST BE SEPARATED FROM THE BOAIW. I CUT IT (CAREFUlLY!!) AT TIfE 
BaRIl WITH A t'£RY SlIALL PAIR OF WIRE CUTTERS. BEND IT HORIZOItAl TO SOLDER THE WIR£ TO IT. IF 
YOtI ARE USING A CHEAP MONITOR (LIKE ME), OR AR USING R.f. ENTRY, YOUR W HAS OIlERSt:AI!. THAT 
MEANS THAT THE UISPlAY FALLS OFf THE SCREEti AT THE TOf' AND BOTH SIDES. WHEN IT FALLS OFF THE 
T(}P, IT WINDS UP THE RETRACE LINES. THE CIP.CtJIT SHOWN BLANKS THE FIRST TIIO fUU 3Z CItAl!8ClER 
L1HES. DOOO - D03F ARE THE ADDRESSES THAT ARE BlANK!D. 

LOUIS BEER, PORTOlA, CA 
HERE'S A TIP THAT MIGHT HELP OTHER PROGRAMERS INTERESTED IN CRYPTANALYSIS. IT IS" DFTE~ 

NECESSARY TO KNOW WHETHER A SUBSCRIPT IS ODD OR EVEN. I DO IT THIS WAY: 
100 IFINT( Xf2 )<XI2THElf ...... :REII x IS ODD. 

JOSEPfl ENNIS. NICEVILLE. fL 
BESIDES USltIG 'WAIT' AS AN 'AND' FUNCTION TO RESUME WHEN A SPECIFIC EIlENT HAPPENS (EXtoIIPln 

WAIT61441,1 DETECTS INPUT TO THE CASSETTE WTERfACE), WAIT CM BE USEII AS A 'IWIIt' FUIICTIOlf 
WHICH WILL RESUME WHEN ANYTHING ELSE BUT A CERTAIN THING HAl'PENS. FOR EXAIIPI..E. WAll 
57100,254,254 (SUPERBOARD. CI VALUES) WILL ONLY RESUME WHEN ANT OF THE FOlLOWING KEYS ARE 
PRESSED IN THE KEYBOARD: ESC. crL. L-SHIFT. R-SHIFT, AND REPT. nils BEATS HAVING TO WRITE A 
POLLING LOOP. A PEEK O~I THE SA!t£ LINE WILL RETRIEVE THE ASC VALUE OF THE KEY PUSItED. WAlT 
57Ioo,254,254:P=PEEr.(57100) WILL STORE THE VALUE OF P AS IN THE FOLLOWIN. TA~lE (ct. SUPERJOARJt 
VALUES ): 
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ESC 222 
crt. 225 
L -SHIFT 250 
.~-SHIFT 252 
IlI'T 126 

(C2 VALUES = 255 - Cl ~'ALUES 1 

A POSSIBLE USE IS A HANDY ONE KEY JUMP TO EDIT SUBRQUTINES. THE LINE fOlLOWING THE WAIT CAN 
8E A CGMBINATION OF CONTINUE OR COSUB ON AN IF ••• THEN TEST ON AN ARITHKETIC 'AWD' STATE~NT, OR 
A COMPUTED GOTO STATEI1ENT, SUCH AS 'ONI H lOG( ABS( 2'5~-p nflot;« nGGTo ... nus WIll RETURN flUE 
INTERGERS WHICH ARE !.2, 3.6.AND. S, WHICH MEANS THAT JUMPS 4 AND 7 HUST BE DU"MIED. 
WAIT570BB,2S4 , 251 DOESN'T WORK AS WELL. IT RESUMES O.K. BUT SO FAR I NEED LOTS OF LIlIES TO PUT 
THE PRO PEP. VALUE Itl P. 

SCOTT KLAVON, MILWAUKEE, WI 
RECENTLY I PURCH~SED A VIDE() MOD FOR MY CI FROM A CANADIAN. 5lIfTWARE HOUSE. THE CATAlu(; 

SAIO t70.00 FOR 32 X 32 FULL SCREEN INSTEAD OF 24 X 24, EXPANDABLE TO 64 X 64 WITH A FEW EXTRA 
CHIPS, SWITCH SELECTABLE BAUD RATES AIID CPU CLOCK PLUS A HEW CRT DRIVER PROGRAK. 

NOW, LET HE TELL YOU THAT I AN AN ELECTROKICS TECHRICIAN AND THAT I KNOW MY STUfF. AfTER A 
FEW WEEKS, THE KIT ARRIVED AND TWELVE DAYS lATER AftER HANY HOURS OF FROSTRj\TION Alln LONG 
DISTANCE CALLS, ALL AT MY EXPENSE. I REMOVED THE MASS OF JUI1PERS AND PIGbTBACKED OIU'S. IT HaD 
NEVEIt WORKED. OR EVEII SHOWN ANY SIGN OF WANTING TO. ADMITTEDlY. I Hj\{t MDE A FEN ERRORS, AIW 
THERE WERE SOME IN THE INSTRUCTIONS. BUT EVEN AFTER ALL THE CORRECTIOItS AItD OIlP REPlAC£ItENTS 
(JUST TO MAKE SURE)' ALL I COULD EVER GET WAS A BlANK SCREE!!. so AFTER t90 AWD A fEN WEEKS rtF 
TIME. I PUT MY MACHINE BACr. TO NORMAL. 

HERE'S SOME ADVICE: 1) DON'T HESS wnH HODS UNLESS YOU ARE CAPABlE OF SllCCESSftlLl Y 
INSTALLING AARDVARK ' S GT HOD AND LICHT PEN. THEY HAt\E A GOOD STANDARD TO ctl!IPARE BY. z} IF IT 
EVER SAYS TO PIGGYBACK A CHIP. DON'T BOTHER GETTING 5EIHOUS YUH THE MOD. TI£ DESIGNER l'IDN'T. 
3) REHEMBER THAT IF YOU EVER DO A HOD AND SOMETHING ELSE COES KA.YNIRE SIX HlIllTHS LATER, THIIT OS! 
CAK REFUSE TO REPAIR IT. 

lT SHOULD BE NOTED THAT I PURCHASED All INTELLIGENT TERMINAl PROGRAM fOR US[ IIIlIi " HODE" 
FROM THE SA~ SOFTWARE HOUSE. IT RUNS. BUT IN SUCH A POOf( HANKER THAT IT IS UselESS TO ME. IT 
SENDS WHAT I TYPE, ALL RIGHT!! FIVE OR SIX TIMES'! ! ! , 

&EDRGE HILLER. ROYAL OAK, HI 
WE BLEW IT. THE TIP ON HOW TO GET 110 BAUD ON A CI HAS SEVERAl ERRORS l~ THE SCHEftAtIC 

(JOURNAL t~). 
1) PIN 65 SHOULD BE U65 
2) THE SCHEMATIC SHOULD SHDW PIRS h 2, AN» 12 TIED Tu(;ETHER, NOT r, 2, AND 3. 

3) THOSE PINS SHOUlD JUST BE TIED TOGETHER,. JItIT RUM TO GROUft~. lTIlAoT'5" THE lltST TIllE I'" 
DItAWING SCHEKATICS AT 4 AM' WE WERE ABlE TO SET PIlIST CAlLERS STRl\ICHT AlIIlIrT 'PIli ~. - TOO' 
HOST ALREADY KNEW WHAT WE MEANT, AIW USItlG pa 12 INSTEAD Of PIN 3 tl!llTBE I II1I1lEII TNE 1 AD TI£ 
2 OF TWELVEm .. " BUT OUR ORIGINAL HERE SHOWED THE CONNECTION ro GRlJIJIIII. I!IIYBE THIS IIIlL HEll' 

SOME VERY PREPlEXED AND CONfUSED PEOPLE GET THE MOD YaRlUNG. - J.n.} iJ" oJ~ TX- CU:. 

"'TD &.1J5i:> 
u~r~ 14 YIA-SWITC# 
PrtoJ 

IZ- 0# 7~'13 
I L It 

ROY HILANO, YONKERS. NY 
AFTER READING THIS . HONTHS ARTICLE ON HE!IORY SAVING TECHIHIllJES, I MUST SAT THIIT TIlE IIIttIl:LE 

COIlERED ALL THE POINTS WHICH ALLOWS THE PROGRMI'tER TO USE ALL TIlE AVAILABlE RAIl TIt!IT HE HAS. I 
H·AVE ALSO FOUND ANOTHER WAY TO SAVE SPACE. ACTUAllY THIS IS A WAY TO INCR£A5[ THE /I1IIlIJI('[ OF RAIl 
AlfAILABlE TO THE USER FOR MSIC PROGRAMS. A WORD OF WARNING fIRST, IF roo IIIlER!) Til tJSl lISt' 
ROUTINES, THEN DON'T USE THIS TECHNIGUE IF YOU LOCATE THEM IN rACE tOZ. 

THESE ARE THE STEPS TO CHANGE THE SYSTEMS mINTERS IN PAGE $00 THIIT WILL Alllllt TIE· tISEIt TO 
ACCESS THE 90% OF PAGE 2 WHICH IS NORMAlLY UNUSED. (THIS I IJISctJll[RED IllfEII WltITIIII: II. 2780 
IMULATOR FOR MY C2-4P) 

I) COLD STA·RT BASIC 
2) EIITER INTO HONITOR 
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3) IN ADDRESS f0222 DEPOSIT $00 
4 ) • f 0079 $23 
5 ) .. t007A $02 
6 ) HIT BREAK, WARM START BASIC 
7 ) TYPE I ~:EW ' 

THIS WILL NO~ RESET ALL THE SYSTEMS AVAILABLE MEItORY POHITERS SO THI\T THE UKtlSED PORUOlI OF ' 
PAGE '02 IS 'lOW ACCESSABLE FOR BASIC PROGRMs. THIS TECHMHltJE IS· VER'Y HEtPFtIt WHf:1i YOU ONlY 
HA VE A 4K MACHINE • 

. ( 'IOTE: THIS RDUTINE IS AVAILABLE IN OUR FIRST BOOK !IF OSI BY JIM WILLIAKS AND G£OR&E 
DORHER . ) 

W l MILLER, LIVEP.MORE, CA 
MY CIP ~AS SUDDENLY TAKEN TO STATING THI\T I H/WE ONl T 753 BYTES FREE AIf]) THa TELLIM: 11£ 

\'ERY SOON THAT I HAVE RUN OUT OF MEMORY. WHEN I SPECIFY A ME"ORY SIZE OF = IT SAYS 4231 
FREE , 3000 - 2231 FREE, AND 10000 - 9231 FREE. I ONLY HI\VE 8K. ARY sur;r;ESTIONS! 

(IT SOUNDS AS VERY MUCH· LIKE TOU HAVE A BAD MEMORY CHIP IN THE SECOND K Of HElIORT. THf: 
BASIC WOULD SCAN THROUGH FRDM THE BEGINNING TO fIND THE END OF MEHORT ~HD ASStlI1£ THAT THE fIRST 
PLACE THE MEMORY CHECK FAILED THAT IT WAS OUT OF CHIPS. IT WOULD THEN REMPORT I1£tIllI1Y DIllY IJI" TIl 
THE BAD CHIP AND WOULD, OF COURSE, sTOI' LOAnING PROGRMS AIf]) STOP EXECUTION SPEED IllfEK IT HAIl 
USED UP ALL THE MEMORY IT FELT IT HAD AVAILABLE. WHf:N YOU SPErIFY A ME"ORY SIZE, TOU ARE 
OVERRIDING BASIr's AUTOMATIC MEMORT CHECK ANn ARE THEREFORE FORCIN~ FALSE AMSiERS. THE 4231 
BYTES FREE ON A 5000 BYTE SYSTEM WOULD BE ACtURIlTE AS OSI RESERVES THf: FIRST 76Y tTTES Df RAIl 
FOR Msrc SCRATCHPAD WOR KSPACE. IT IS THEORITICALL Y POSSIBLE Ht FORCE THE SYSTEM TO USE lHE 
UPPER 4K OF RA~ FOR PROGRM STORt'tGE BY CHANGINt; THf: POINTERS TO THE LOW Elf]) OF ~I\5IC MOOKSPACE. 
J WOULD SUSPECT. HOWEVER, IN THIS CASE THftT IT WOULD BE MOR£ TROUBLE THAll IT IS 1111ml. THE 
SYSTEMS DIAGONISTIC WHIC~ IT RUNS ON START UP TO G£T THE HEMDleT SIZE IS ALREI\DT PINPIlINTI ... THE 
BAD CHIP OR BAIl socrET FOR YOU . I HIGHT POINT OUT THAT A IIAD SOcrET ON HIAT SECOND K OF RilK IS ' 
ALMOST AS U~ELY AS A JAD CHIP. - R. O') 

PETER KELLNER , RIVERDALE, NY 
RECENTLY , WHILE USUIG MY C2 ROM BASE MACHINE, I DISCOllERED AN. INlERESTHI. aulRl: OF oSI RIIII 

BASIC. ON SEVERAL OCCASIONS , WHILE LOADING A TAPE WITH SOME NOISY SECTIO~, THE LISTING DR THE 
SCREEN WOULD sTOI', BUT THE REMINDER OF THE PROGRM. ON THE TAPE WOULIt C!lI/TINIJE TO LIM» OOIL THE 
END. AT THE END OF THE LOADING , THE STANnARD SYNTAX ERROlt MESSAGE AND THE ()1( PROIIPT IKItJt.D SHOtt 
UP ON THE SCREEN. 

APP'ARENTLY, NOISE ON THE TAPE CAUSE A CHARACTER Tn CHQlfGE TO DEC1"Al. 1~3, IIIflCII JIl5T 
tll\FPENS TO BE TIlE !ASIr To!(EN FOR ' STOI". ALSO THE SWITCH HAP!'ERED BETIlEEN TIIO QUOTES I" A I'RnlT 
STATEMENT, SUPPRESSING THE SYSTEM'S URGE TO CONVERT IT JlACI( TO A REGtltAR TOI([II. THIS tU& CIIIt 
EASILY BE EXPLOITED TO SuPPRESS A LISTING OF A PROGRM SO AS TO AVOID GIVIN~ AIAY VITAL ClUE5 A5 
IN AN AARDVARK ADVENTURE. 

TO IMPLEMEtlT THIS FEATURE IN A PROGRJ\JI TAPE. SI"PLY I'RECEED TOUR ?RDGIIAM WITH A LIIIE SIJDI 
AS - 10 !"PROGRAM DOES NDT APPEAR ON SCREEtt. WAlT FOR OK. PRIJIIPT! I ! I!". tISE 
'FORI=769TOB50:rI,CHR$tPEEKtII) :NEXT. THIS WILL GIVE YOU TIlE LOCATIORS FOR EACK OF THE LETlERS 
IN LINE 10 GIVE OR TAl([ A FEW. PICK OUT THE MEMORY LOCATION OF ONE OF THE EXClA1lAlIOIf _5 
(fOR EXAMPLE 828) ANn USE A DIRECT COH/1MD TO POKE 82!Io 143. THIS PUTS A STOP TOKEN 1M THE 
LINE . THE PROGRAM MAT BE SAVED AS USUAL. BUT WHEN RElOADING IT WILL LIST AS FAIr AS LOCATIO!! 821t 
AND THEN STOP WHILE THE PROGRAM CONTINUES TO LOAD. 

DAVID PITTS, HOUSTO'!, TX 
I FOUND A TYPO IN GOMOKU <ISSUE · t3)! LINE 730 SHOULD REAll 

730E=F( N(3Hl HGOT0750 <I.E. AN F INSTEAD OF A Cl 
ALSO, MY C~P CONTINUES TO AMAZE ME WITH ITS SPEED ANn EASE OF PROGRAHftIIG. AT SOME POINT 

IN THE FUTURE I WOULD LIKE TO IMPROVE THE SCREEN RESOLUTION SO TfMT I C~1t. US[ IT FOR III.GII 
RESOLUTION GRAPHICS, ETC. A POSSIIJILITT I HAVE THotlGIIT OF IS TO IItTERfAtE WITH THE !HOO 
ELECTRlr CRAYON . 
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RONALD LASHLEY. MIR~AR, FL 
THE FGLLOWING CHANGES TO ALIEN Jl MAr.E THE GAIlE MORE CHALLEKGINb. (VALUES FOIl (2/4). 
FOR JOYSTICK CONTROL: 

470 FORZI=ITOSH:POKEr.E.IZ8 
480 r.=PEEr.( r.E )AND31 : IFr.=40RK=5THEIIPOKEGP , BUGP'=GPtI : POKE!;P, GU:GOT0510 
500 IFK=20RK=3THENPOKEGP.32:GP=GP- I:POKEbP.GU 
510 IFNOTSFANDK=ITHEM530 

TO IMPROVE THE ALIEN'S EVASIVE TACTICS AT LEVELS 3, 4. AND 5: 
465 IFRtlD( G)} . SAlIDG(HHEN900 

TO FIX BUG AT ENO OF GAIlE (AfTER THREE RACI(S) 
1260 TU=TU+I:GOT0990 

WAL TER THO~AS, LINDEN, PA 
I HAVE A CIP (600 BOARD) WITH 610 BDARD IHSTALLrn AND 24K Of MEIIORT. I HA~ TIIII (l\JfSTIOIISr 
I) HOU DO I USE THE CLOCK ON THE 610 BDARl) (REAt. TIME" 

2) WHY CAN'T OSI CIP USERS USE THE HPl 51 DISK SYSTEM III!ICII IS Ulfl'ORIIAnrn Fill! $200 LESS 
THAN OSI DEALERS WANT Fill! THE SAME MACHINE FORMATTED (DR IS IKPOSSIBLE TO FORMAT THE KaCHIME)T 

(IF YOU HAVE A SAMS PHOTOFAX FOP. YOUR SYSTEM, I CAR GIVE YOU GEMERAL IMfORftATIOR ON HOW TO 
USE THE ON- BOARD CLOCK ON THE 610 BOARD. UHFORTUAKATELY, A SPECIFIC LIST OF INSTRUCTIONS WOUl! 
BE A LITTLE TOO LENGTHY FOR THIS COLUHN TO HARDlE. IF YOU LD1J1( AT THE ClOCIt SECTION 011 THE 610 
BOAP.D . YOU WILL SEE THAT THERE ARE SEVERAl OIflLETS tABELEl) IN TIItE UKITS. THESE EACK OOTPIfI If 
PULSE AT THE TIME INTERVAlS MARt:ED ON THE SCHEMATIC. TO USE Tiff CtOCK 011 THE BllARD, YOII tfMIE TO 
WIRE (THROUGH A SWITCH) ANT 01lE OF THOSE CLOCK. OUTPUTS TO THE HlIl LIME WltIC" IS PllYSI!:AlU CLOSE 
TIl Tiff CLOCK ON THE BOARD. WHEM THE CtOCl( BDARl) GOES HTI:It. IT Will FORtE A JIJI!I' TO THE HIli 
ROUTINE WHICII IS POINTED TO BY THE LAST TIIO BYTES IN ME"ORT. AT THAT LOCATJOII, Y!lJ PI!IST POl I~ 
A SHALL MACHINE CODE ROUTINE WHICH COUNTS THE INCOMING" PIllSE AND STORES THE COUNt III A IlEIIDRT , 

~g~~~~~I~~T~~N/~~U::~I~T C~~~~~S~ ~~~ ~: Dri° I~R~~R:m ~i~~sH=S~~ i~\~/:i~r ~ , 
INSTRUCTIONS ON WRITING THE MACHINE CODE RllUTlHE AND WIRING THE SWITCII. 

THE MAIN REASON THAT OSI USERS CANNOT USE CHEAPER MPI ~ISK STSTEMS IS TlftT THE 0Sl STST~ 
Rt:OUIRES A SEPERATE BOARD CALLED A DATA SEPARATOR BDARn. IT IS AIIAILAIU FROR ElCOllf>, Alii IF 
YOU HAVE SUfFICIENT TECHNICAL snLLS, YOU CAK INTERfACE AND ,ADD IT 1(1 A Clf>. I DOIt'T 5IJGGEST 
THAT YOU TRY IT. THE CLE~'ElAIfD CONSUHER COMPUTER CENTER ClJRREllTI. Y SELLS D"lSlt DRIVES FIlR THE elP 
COMPLETE WITH SEPERATOR BOARD AND THE PROPER COIINECTORS COIIPLETE F~ $2'1'r. I IIOIJJt THIll YIlII 
COtJtD BUY A HPI DRIVE AND THE NECESSARY H_RE FOR LESS. IN FACT, I JUST IlRIlERf:D A ~ , 
DRIVE FROM THEM. - R.O.) 

STEVE DONACHIE, HIAMI, Fl 
TO OBTAIN RIGHT-JUSTIFICATION WHEN USING THE 'PRINT-AT' RllUTlRE USE THIS LIRE: 
FOR I=ITOUPOKEA+I-L,ASc(MlD'lA~,X.!)):NEXr:RE" L IS THE lEN< At), 
'A' SPECIFIES WHERE THE LAST CllARACTER OF A' WILL END Uf'o IT REAlLY IW([S tfIJIIEIrI!: DISI'UIYS 

NICE. I USED IT IN A IO-KEYPAD ENTR1: ROtlTIME TO SHIFT THE INPUT TO THE LEFT AfTEIt EACH KEYI'RESS I 

- -- JUST LIKE A fIO.OO CACULATOR, w~~r~ , 
ALSO, A THOUGHT ON THE FACT THAT SPACES CAll BE INCLUDEIJ AT THE EIIII OF II STRING. Filii: lllE 

SECUlun MINDED, YOU CAN USE A I'ASSMORD THAT ENDS IN BlA!O:.S TO LOCI( YOUR pl!llt;Rj\". IF IIIIY1JM: ' 
SHOULD SEE THE PASSWORD ON THE DISPLAY, THE ONU PART ItISABLE IIILL IE Tiff lEABIm; CH-=-rEIIS. 
BUT THE CO~PUTER WILL NOT RECOGNIZE A "ATCH UNlESS THOSE CHaRACTERS ARE FOlLOWED 8'1 TI£ ctIIIlECT 
NU~BEP. OF BLANKS -- UP TO 71 OF THEM AFlER A ONE CHA~ACTER MISlEADER! 

JEFFRY KAMENETZ, WINDSOR, COHN 
IF YOUR TV OVERS CANS BAItl y, TRY THE HOllING YOKE lRICl(. WITH THE TIl OFF (II GOOD ~ nIlE, 

THOSE CAPS CAN HOLD A JOLT FO~ A DAY OR SO - J.O . ), REMOVE THE BA.CI( OF TIE SET AlII CMEftllT 
NOTE THE POSITION OF THE riCTURt: TUBE YOKE AKD ITS SLEEVE. LOOS£I! THE YOKE AlII REIIIIVE 11£ 
SLEEVE. IF IT HAS SOME "ETAL BACKINt, THEN YOU'RE IN LUCl(. Rt:TUlat THE SHEil[ TO ITS" P'RIIPEf ' 
LOCATION. TURN ON THE TV Mill CAREFULLY (VERY CAREFULLY! I SLIDE THE SLEEVE T!} THE FfftIIIT !IF THE 
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SET WHILE SIMULTANEOUSLY SLIDING THE YOI<E BAc!(WARDS. THIS SHOUlI1 CAust: THE IIIIfOtE stR£EN. Til 
SHRINK. IT WILl. BE NECESSARY TO READJUST THE ~ERTICAL LlNE~RnY AND THE VERTICAL SIZE. 

I HAVE TWO SETS AT HOME. mlE HAD A METAL BAc!(ED F'APER SLEEVE THAT ALLOWED lIE TO REDUCE THE 
SCREEN SIZE WITH THIS PROCEDURE. THE OTHER DID HOT HAVE THE HETAt FOIL SlEEVE AND WAS NOT 
ADAPTABLE. SUCH- IS LIFE. ( IF THAT DOESN'T WORK. REMOVE THE YOKE. WR'It.D A PIECE OF RHNDLDS WRAI' 
AROUND THE HECK OF THE PICTURE TUBE AND PUT IT SAC!( ON. CURES OVERSCAII. TOO ~ CAUSES F'lClURE 
FOLIlOVER. WILL NOT GET MORE THAN 24 CHARI\.CTERS ACROSS. BUT IIIU GET ALL OF THEM. ED.) 

UPDATES 

FP.OM TODD BAILEY. GREENVILLE. OH 
IN ORDER TO MAKE THE HIGH SPEEl) CASSETTE LIlADER RUN ON H"'-CHlHES WITH. OTllER THAN BK OF RJ\I1. 

ADD THE FOLLOWING LINES IN F'lACE OF LINES 28000 TO J0050t 
28010 H=PEEK(IJ4)-2:POKE1JJ.205:POKEI34.HB:LN=HB*Z56+~ 
2B020 FORA=LNTOLN+306:READDP:POKEA.OP:NEXTA 
28030 POKE54Z.226:POKE543.HB+1:POKE544.Z26:POKE545.HB+1tH.2=HB+1 
28040 POKElN+306.HB:POKELN+303.H2:POKELN+44.H2:POKEL~+121.H2 
28050 POKELN+114.H2:POKELN+130.H2tPOKELNtI47.H2:POKELNtt53.H2 
28060 POKELN+203 . H2:POKELH+103.H2:POKELN+259.HB:POKELllfI7Z.H.2 

Uf'DATUIG THE C2I4 CURSOR 

TO RELOCATE THE C2I4 CURSOR TO WORK 011 OTHER MEtIORT SIZES THAll 81(. MAKE THE FOUDlllIII: 
CHANCES: 

(PICK UP THE VALUES FOR 'A'. 'B'. 'X' AIID 'Y' 1M THE LOOK-UP TAIlE. 
IN LINE 190 CHANGE P2=30 TO P2=( X ) 
IN LINE 200 CHANGE FORIN=7856T08192 TO FORIN=( A lTll( It) 
IN L1HES 240. 250. 350. 360. 410. 480, 520. 590. 660. AIIIJ 690: 

CIIANGE ANY JO TO (X) 

CHANGE ANY J1 TO (Y) 
LINE 440 - CHANGE ONLY · THE FIRST '30' TO (X) 

SYSTE" 
4K 

12K 
16K 
20K 

A B X Y 
3760 4096 14 15 

11 '152 12288 46 47 
16048 16384 62 63 
201H 20480 7B 7'r 

24K 24240 2457 6 94 '15 
HAKE THE CHAIIGES TO THE ABOVE LINES AlII> SAVE O!I A fR'ESH CASSETTE. RaOAJ _ I'EtlFY 

CORRECT RUNNING. (!}OWT RUN DEFOR'E SAVING AS THE BASIC PR!IG!tAII IlIPES ITSELfn (ED. BIIY. I WIS!! 
WE COULD FIND THE ORIGINAL LETTER THAJ THIS CAllE IN. TIlE AUTIfOR DrB A GR'EAT JOB AI. I WMIl Til' 
MAKE CERTAIN THAT HE GETS HIS GIFT CERTIFICATE AIID PROPER CR£IlIT. HE IS [tUITlED Tn A fREE 
CZE. ) 

ABOUT THE F'ROGRMS 

WE'VE ADIlED MORE PRIlGRAHS THIS MIlItTII A. A fElt SOILS RIGflTFUllT COIIPlAINEIl THAT TNERE _'T 
ENOUGH TO ~O IN THE LAST JOURIIAt. I THIN[( YOU'LL [HJIIY TIlE CURREHT CROP. A FEll. OF TNEII REII/lIIE 
SO~ WORD OF EXPLAINATION. 

ASTROID KILLER IS A PRETTY FAIR GAME JUST THE WAT IT IS. I THlK RICK WlD£R DID A .IICE JIll 
PUTTING IT TOGETHEIt. IT DOES LACK ONE LITTlE FEATUR[ - !KINE OF TIlE ASTROIDS "OVE. I "IGlll 
SUGGEST THAT YOU WOULD WANT TO MODIFY THE F'ROGRAII BY L1P1ITIIfG THE lIUIIJER OF ASTRllIDS 011 TIlE 
SCREEN TO TEN , ASSIGN A HOVEMElIT FACTOR TO EACH ASTROID AIID PUT IT lit A ~IF'TU IMIIl/lBlE. 
YOU THEN COULD CYClE THROUGH THE ASTROIDS WITH A FOR •• NEXT lOOP ANI MAKE EACH ONE OF THEil MOVE 

EllERY TURt!. ONCE AN ASTROID WAS BlOWN Uf'. OF COURSE. YIlU lIQutll SIftPlY f;lVE IT A NEW LDCAlIOII 
ANIl HOVEIlENT FACTOR AIID PUT IT DAc!( ON THE SCREEN. HAVE FUN! 
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100 REM ASTRa BY RICK WIDEN 
110 BL_0:K_B:POKE56gea,0:FORX_ IT032:PRINT:NEXT 
120 PRINT" A 5 T E R 0 1 0 " 
130 PRINT:PR!NT" ASS ASS I N":PRINT:PRINT:PRINT 
148 PRINT"YOUR CONTROLS ARE .. ,":PRINT 
150 PRINT"L.SHIFT CCW ROTATE" 
160 PRINT"CTRL - CW ROTATE" 
170 PRINT "R.SHIFT - ACCELERATE" 
180 PRINT:PRINT"BLAST ASTEROIDS & ALIENS":PRINT"WITHOUT A CRACK-UP' 

PRINT:PRINT:PRINT"ASTEROIDS-l PT. ":PRINT"ALIENS-Sa PTS . " "'" 200 
210 
220 
230 
240 
250 
260 
270 
28<0 
290 
300 
310 
32e 
330 
340 
35. 
36. 
370 
380 
39. 
40. 
41. 
4Z. 
430 
440 
45. 
460 
47. 
4"" 
49. 
SO. 
51. 
520 
53. 
54. 
55. 
56. 
57. 
58. 
590 

PRINT: INPUT "ARE YOU AN EXPERT";AS:IFASC(AS)- 89THEHEX-L 
REM GET BEAM CHARS AND DIR VECTORS 
FORX- 0T03:READB(X):READS(X) : NEXT:VS-a 
IFPEEK(S70BB) ( 128THENFORX-0T03:READ5(X) : NEXT:VB- l 
DATAI39, - 32,lB9, - 31,131,l,190,33, - 64, - 63.1,65 
FORX-BT03:B(X+4)- 8{X);S(X+4)- -S(X):NEXT 
FORX_IT032:PRINT:N£XT:NA_ IB0B:IVVBTHENNA-2000 
REM INT VIDPNT,VIDTOP,POKE 20 ASTEROIDS,BL-BEAMLOC,L-BEAMLIM,B-BMCHAR 
P-S3775: PT-P-S00 : VQRX- 0T020: POKEPT+NA_RND(S) ,226: NEXT: X- 0 
REM 310- KEYSCAN. VB_ I IV THIS IS A 540 BOARD (C2/4/B) 
VORAL- 0TOZ0 
K-PEEK(57IBB):IVVBTHENK-255-K 
PRINTCHRS(13)' SCORE 'SC; 
IFK< >254ANDK >249THEN42ti 
B-B(X):S-S(X):POKEP,26:L-P+S_S:FORBL_P+STOLSTEPS 
IFPEEK(BL)-22GTHEHSC-SC+l:FORC- 0TOlS:POKEBL. 42: POKEBL,32:NEXT 
IFPEEK(BL)-4THENSC- SC+SB:FORC-BTOS0:POKEBL,43:POKEBL,32:NEXT:AV-0 
POKEBL,B:NEXT:FORBL-PTOLSTEPS:POKEBL,32:NEXT 
IfAFTHENS10 
R-RND(8)_NA:IFR<333THENAF-l:PS- PT+3_R:SD_S:GOT0300 
POKEPT+R,22G:GOT0310 
REM KEYSCN ROUTINE 
QN(K-Z4S)/ZGOT0430.450,470 
X-X-l:IFX<0THENX- 7 
GOT0340 
P-P+S:IFPEEK(P)<>3ZTHEN5S0 
POKEP,Z6:FORZ-0TOIB : NEXT: POKEP,3Z:GOT0310 
X-X+l : IFX>7THENX-B 
GOT0340 
REM 438-L.SHIFT. 450-R.SHIVT. 470- CONTROL 
REM POKE ALIEN IN AND ERASE HIM 
IFEXTHENPS-PS+SD : PH- PS+S: POKEPS, 32: POKEPN, 4:SD-S :NEXTAL:AF-0: GOTOS30 
PS_PS_SD:PH_PS_SD:POKEPS,32 : POKEPN,4:NEXTAL:AF_0 
POKEPN, 32: GOT0310 
REM EXPLODE SHIP 
POKEP,32:FORRAD- IT06:VORX- IT07STEPZ 
POKEP+RAD.S(X).19S+RND(B).7:NEXTX 
FORX-0TOlll : NEXT: FORX-0T07 : POKEP+RA.S(X),3Z:NEXT:HEXTRA 
OS-'NICE GOING CAPTAIN' : D-53703:GOSUB640 
DS-'YOUR SCORE IS'+STRS(SC):D- 53767:GOSUB640 

J~ L_53640:R_53657:FORX_0T01:FORD_LTOR:GOSUB630:NEXTD 6.0 
to FORD-RTOLSTEP-l: GOSUB63E1: NEXTD: NEXT -61. 

6Z. 
63. 
64. 
65. 

RESTORE: CLEAR: GOTOZ90 
POKED,4:FORY- 0TOZ2 : NEXTY:POKED,3Z:RETURN 
FORY_ ITOLEN(DS):POKED+Y,ASC(MIDS(DS , Y, l»:NEXT 
POKED+Y,3Z:RETURN 

c 

THIS IS A TOUGH LITTLE GAME. THE TWO DIRECTION CONTROLS 
TILT THE ROtOR AND DETERMINE WHI CH DIRECTION YOU TURN IN. 
fOR INSTANCE -
IF YOU ARE GOINGjUP AND HIT THE LEFT SHIFT, YOU WILL TILT 
TO THE LEFT AND BE GOING UP/LEFT. ANOTHER LEFT SHIFT WOULD 
GET YOU GOING LEVT HORIZONTAL. 
THE GRAPHICS AREN'T BAD, BUT IT IS LEARNING THE NEW CONTROL 
SCHEME THAT MAKES THE GAME. 
I DlD'NT PROVIDE VOR ANY PENALTIES OR LIMITS ON CRASHES . 
YOU MIGHT' WANT TO DO THAT AS A MINOR PROJECT . 

100 REM HELICOPTER PILOT 
llEl REM COPYRIGHTED 19se BY RODGER OLSEN 

( 

12. 
130 
140 
15. 
160 
17. 
lB. 
190 
Z •• 
21. 

BT-10E1eeB0:DIMD(12):F- l:POKE53E1 . 1:REM FOR DISK POKE2073,96 
INPUTADO YOU WANT DIRECTIOHS';AS:PRINT:PRINT:IVA5C(AS)- B9THEN9S0 
REM DIFFICULTY DETERMINES PERCENTAGE OF BUILDING BLOCKING PATH 
INPUT"HOW GOOD ARE YOU (1-9)";DI:DI-DI/40 
REM BOT - BOTTOM OF SCREEN. OP-TOP OF SCREEN. TI- TIME ,C0N5TANT 
REM L- LINE LENGTH. W- VISIBLE SCREEN WIDTH. CC,CL,S4.FR AND ST 
REM RRE KEY VALUES RETURNED FROM 571e0-AR-ARROW DISPLAY 
REM AR(X) - ARROW DISPLAY VALUES TO MATCH DIRECTIONS. 
OP-53376:BOT-S4912:SL-0:FA-33 
L_64:W_L:CC_3:CL_5 : TI_50:BL_3Z:sT_129 

220 REM FIND OUT IF IT IS A CIP - GET UALUES IV IT IS. 
Z30 IFPEEK(571B0)<127THEN27E1 
240 L-3Z:W-24:CC-Z55-CC:CL-2S5-CL:ST-2S5-ST:SL-l:~A-2S5-VA 
250 REM TL- TAIL DISPLAY VALUE. TA-TARGET VALUE 
260 BO-S3989:0P-53413:U-l:AR- 53453 
270 FORX-IT040;PRINT:NEXT : TI-100:TL-B9:TA-240 
2eEl REM PUT IN SOME BUILDINGS. RANDOM DISTRIBUTION BASED ON DIFFICULTY 
Z90 F-l:VORX-OPTOBOT:IVRND(B)(OITHENPOKEX, 161 
300 NEXT:G- OP:FORX-0TOB:READRR(X):NEXT:AR- 53445 
319 REM READ IN MOVE DATA . V- I THIS IS A CIP SO READ SOME MORE. 
3ZEI FORX-l T012: READn( X): HEXT: IVVTHENF"ORX- l TO-L?:~ADQ( X ):rEXT 
33E1 REM FIND A PATH TO THE BOTTOM • 
34E1 N-D(RND{B).IZ+1):IFG+N >OPTHENG-G+N 
35E1 IFG>BOTTHEN390 
360 REMBLANK OUT A PATH AT LEAST TWO sauARES WIDE TO THE VICTIM 
370 POKEG,BL:POKEG+l,BL:GOT0340 
38E1 REM POKE UP FIRST HELl DISPLAY 
390 HP-BO+L+l+RND(B).(W-Z):G- HP:POKEHP,l8B:POK(HP+L,89 
400 POKES7088,l:IFUTHENPOKES7088,254 
401 BL-96 
410 REM CENTER LITTLE MAN ON THE TOP OV THE SCREEN 
420 M-S3248+(S.L)+W/ Z:POKEM,240 
43E1 REM POKE UP LANDING PLATVORM 
440 POKEHP+2.L,3e:DI - 0 

--450 REM MOVE BOTTOM DOWN TO ALLOW HELl AND PLATFORM UNDER BUILDINGS. 
460 BO-BO+3_L 
47E1 POKEHP+L,TL:POKEHP,IB8:POKEHP,219 
480 REM POKE UP HELICOPTER AND BLADES 
490 POKEHP,18B:GOSU8680 
SEIEI POKEHP.ZI9 : GOSUB680 
510 REM JUMP TO SPECIAL DIRECTION SCAN IV STARTING (LEFT RIGHT ONLY) 
5Z0 IFFTHENGOSU89Z0:IFF- 0THEN58EI 
S3E1 IFVTHEN47121 
540 REM READ THE KEYBOARD FOR DIRECTION KEYS 
550 IFPEEK(5788B) - CCTHENDI - DI-1:IVDI<lTHENDI- B 



560 IFPEEK(570BB>-CLTHENOI - DI+1:IFOI)8THENDI-1 
570 IFPEEK(S7988'-STTHENOI-0 
580 POKEAR,AR(OI) 
590 POKEHP,BL:POKEHP+L,8L 
600 IFHP+D(OI »BOORHP+DtOI)<OPTHEN470 
610 HP- HP+D{ 01 ) 
620 REM PEEK NEW LOCATION FOR LITTLE MAN AND LANDING PLATFORM 
630 If PEEK(HPl- TAORPEEK(HP+L)-240THENTL-241:GOT0470 
649 IF(PEEK(HP+L)-3BORPEEK(HP)-39)ANDTL- 241tHEN80B 
650 IFPEEK(HP) <)BLORPEEK<HP+L){)BLTHEti7S0 
669 GOt047B 
670 REM ADD UP tIME AND LOOK FOR SPEED CHANGES. 
689 FORY-lTOTIME:NExt 
699 IfPEEK(S7100)-SLTHENTI-TI+S 
700 IfPEEK(S7109)-FATHENTI-TI - S 
710 REM ADD TO TOTAL TIME <TT) 
720 TT-( TI/10)+TT 
730 RETURN 
7-413 REM EXPLOSION ROUTINE - EXPLODE, PUT MAN BACK , SET FLAG tF) 
750 REM FOR NEW START, PUT TAIL tTL) BACK TO ORIGINAL 
760 FORY- 1T03:FORX- 8T032:POKEHP, X:NEXTX,Y 
778 POKEHP,BL:HP-G: DI-0:TL-89:POKEM,240 
7Be F-l:POKEG+2.L , 30:GOT0470 
790 REM CONGRATULATIONS MESSAGES 
800 FORX-1T03B:PRINTTAB(X)-YOU GOT HIM OUT SAFE!'!! '-:NEXT 
810 PRINT" TIME WAS "TT/ 109:PRINT:PRINT 
820 IFTT/100(BTTHENBT-TT/ 109 
830 PRINT"BEST TIME OF THE DAY WAS "8T 
B49 INPUt"READY FOR ANOTHER MISSION";AS 
BS0 RESTORE:GOTOlS0 
860 REM DATA. FIRST LINE IS FOR ARROWS, SECOND FOR C2/4/8 MOVES 
B70 REM AND THE THIRD FOR CIP MOVES 
880 DATA26,lB,17,16,23,22,21,2B,19 
890 DATA1,-63,-64,-6S,-l,63,64,SS,64,63,64,64 
900 DATA1,-31,-3Z, -33,- I,31,32,33,32, 33,31,3Z 
910 REM SPECIAL MOVE ROUTINE FOR STARTING LEFT AND RIGHT ONLY 
9Z0 IFPEEK(S7100) -CCTHENDI-1:F-0 
930 IFPEEK(S7100)-CLTHENOI-S: F-0 
940 RETURN 
950 PRINT"YOU ARE PILOTING A HELICOPTER 
960 PRINT"YOUR JOB IS TO RESCUE THE MAN AT THE TOP OF THE SCREEN 
970 PRINT"YOU MUST FLY THE COPTER OVER HIM AND THEN LAND HIM ON 
9B0 PRINT-tHE PLA1FORM THAT YOU TOOK OFF FROM 
990 INPUT"READY FOR YOUR CONTROLS"iAS 
10e0 PRINT: PRINT" (RTSHIFT > TURNS YOU COUNTER CLOCKWISE 
1910 PRINT"(L.SHfT) TURNS YOU CLOCKWISE 
1820 PRINT"A SMALL ARROW IN THE UPPER LEfT CORNER SHOWS YOUR DIRECTION 
1830 PRINT"<ESC) SPEEDS YOU UP . (CTRL> SLOWS YOU DOWN 
1840 PRINT"(RPT )STOPS THE CHOPPER" 
1es0 PRINT:PRINT:PRINT;INPUT"REAOY TO START";AS:GOT01S0 

19 PRINT:PRINT:PRINT:PRINT "MATH PRACTICE 
Z0 PRINt:PRINT:PRINT:INPUT"WHAT IS YOUR NAME";2S 
30 PRINT:PRINT:INPUT"HOW OLD ARE YOU",X 
10 PRINT:C-0:T~e:AA~8:PRINT 
50 PRINT"THE COMPUTER WILL GlUE YOU 18 PROBLEMS USING ONE MATH SKILL." 
60 PRINT:PRINT"WHICH SKILL WOULD YOU LIKE TO PRACTICE?" 
70 PRINT 
88 INPUT" {1)ADDITION (2)SUBTRACTION (3)MULTIPLICATION (4)DIVISION",B 
90 ONBGOSUB170, 2S9.34B.420 
100 C.C+l:AA- AA+l:IFC-10TH(N130 
110 IfC-10THEN138 

) ,. 

120 GOT090 
130 PRINT"YOU ANSWEREO";AAj'CORRECT AND HAD",Tt"MISTAKES." 
140 INPUT"DO YOU WANT TO DO IT AGAIN",DS 
150IFLEFTS(DS,1)·"Y"THENS0 
160 PRINT:PRINT"IT WAS FUN "ZS" BYE NOW ":END 
170 Y- l1: IfX)6THENYwI00: IfX)12THENY-1000 
180 E-INT(Y_RND(Y» 
199 f - INT(Y_RND(Y» 
280 88- 0 
Z18 PRINTE"+"F"w",:INPUTG:PRINT 
Z20 IFG-E+FTHENG05UBS60 :RETURN 
Z30 GOSUB630 :GOT021B 
2 40 RETURN 
ZS0 Y-l1 : IFX>6THENY-100:IFX)13THENY- 1000 
2S9 H-INT(Y.RND(Y» 
Z70 I-INT(Y_RND(Y» 
Z88 IFI>HTHEN278 
298 B8-0 
3B0 PRIHTH" -" I"·",:INPUTJ:PRIHT 
310 IfJ - H- ITHENGOSUBS60:RETURN 
320 G05UB639 :GOT0300 
330 RETURN 
3 40 Y_ l1:W_6:!FX>7THENY_ 13:Ww13:IFX >lZTHENY_26: W_S l 
350 K-INT(Y.RND(l» 
360 L_ INT(W_RND(l» 
370 B8-0 
380 PRINTK·."L" w",:INPUTM 
390 IFM-K.LTHENGOSUBS6B :RETURN 
400 GOSUB630 :GOT0380 
410 RETURN 
4Z0 Y-9:IfX)6THENY- l1:IFX )12THENY-99 
430 H-INT{109_RND(100» 
4400- INT (Y.RND(1)+1) 
450 IFO-0ORO)NTHENGQT04-49 
460 IfX)12THENR-INT«(H/0)+.9BSl.100):GOTOS00 
470 R-INt{N/O) 
480 5-INt«(N/0)-INT(N/ O».0) 
490 IF(R_0)+S<)NTHENS_S+1 
S00 BB- 9 
519 PRINTN"DIVIDED BY "O,:INPUTP 
520 IFX)12THENQ-8:P-INT«P+.00S)_100):GOTOS49 
530 INPUT "WITH A REMAINDER Of" iQ 

540 IFP-RANDQ-STHENGOSUBS60 :RETURN 
550 GOSUB630 :GOT0510 
SS0 V-INT<S_RND(l»+l 
570 IFV- ITHENPRINT"THAT'S RIGHT, ";ZS; "'!!" 
580 IFV-ZTHENPRINT"RIGHT 
590 IFV-3THENPRINT"WAY TO GO!" " 
680 IFV-4THENPRINT"YOU GOT IT 
610 IFV-STHENPRINTZSj-. YOU'RE A SMART COOKIE! " 
620 PRINT:RETURN 
630 U-INT(S_RND(I»+1 
640 IFU- ITHENPRINT"TOO BAD" 
650 IfU-ZTHENPRINT-TRY AGAIN, ";ZS 
660 IFU-3THENPRINT"YOU GOOFED" 
670 IFV-4TH(NPRINT"NOPE 
680IFU-STHENPRINT"SORRY, ";ZS;". THAT'S WRONG-
690 BB- BB+l:T-T+l:IFBB- 1THENAA-AA+l 
700 IFBB-STHENPRINT"LETS TRY A DIFFERENT PROBLEM":GOT090 
710 PRINT:RETURN 

rQody 

m 
~ 
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( 

10 PRINT:PRINT:PRINT:PRINT:PRINT"GLEEP 
20 PRINT:PRINT"COPYRIGHT 1978 JANE OLSEN 
30 PRINT:GOSUB380:INPUT"DO YOU WANT INSTRUCTIONS";AS 
3S IFLEFTSlAS,l)-"Y"THENGOSUB41B 
40 GOSUB30B 
50 LETA-INT(ll.RNO(lBl) 
60 LETB-INT{le.RNO(lB>+l) 
70 T-0:PRINT:PRINT 
lee PRINT"GUESS WHERE THE GLEEP IS' 
110 INPUTX. '( 
120 LETT-T+l 
130 IFX-AANDY- BTHENPRINT"YOU CAUGHT THE GL£EP IN";Ti"TRIES":GOT027B 
140 IFT>4THEN25B 
15. 
16. 
17. 
18. 
19. 
2 •• 
21. 
22. 
23. ". 
25. 
26. 
27. 
28. 
29. 
3 •• 
31. 
32. 
33. 
34. 
350 
369 
37. 
38. 
39. 
4 •• ... 
429 
43. 
440 
45. 
46. 
47. 
48. 
4"" 
599 
51. 

raad~ 

IFX<AANDY-BTHENPRINT"GONQRTH" 
IFX)AANDY-BTHENPRINT"GO SOUTH" 
IFX-AANDY<&THENPRINT"GO EAST" 
IFX-AANDY>BTHENPRINT"GO WEST-
IFX(AANDY(BTHENPRINT"GO NORTHEAST" 
IFX<AANDY>BTHENPRINT"GO NORTHWEST" 
IFX)AANDY>BTHENPRINT"GQ SOUTHWEST" 
IFX>AANDV(BTHENPRINT"GO SOUTHEAST" 
GOSUB300 
GOT0100 
PRINT"YOU DIDN'T CATCH THE GLEEP. THE TRICKY LITTL FELLOW WAS " 
PRINT"HIDING AT ";A;"AND";B 
X-A : Y-B : GOSUB30B 
GOT05B 
GOT04B 
PRINT"B lZ3~587890" 

PRINT"lB ----------
FORP-9TOOSTEP- 1 
PRI NTP;"----------
NEXTP 
IFT ... 0GOT037B 
POKEGL-(LL.X)+Y,32 
RETURN 
IFPEEK(S7B88»127THENUB-608 
LL-64:GL-55B42:POKE5690B,B 
IFUB-6BBTHEkLL-32:GL-5~B87:RETURN 
PRINT"YOU GUESS WHERE THE GLEE? 
PRINT"IS BY ENTERING Z NUMBERS" 
PRINT"SEPERATED BY A COMMA" 
PRINT"LIKE THIS - 4,5' 
PRINT"THE NUMBER UT AND DOWN GOES FIRST" 
PRINT " YOU GET FlUE TRIES TO FIND THE GLEEP" 
PRINT"HORTH IS TO THE TOP OF THE SCREEN" 
PRINT " WEST IS TO YOUR LEFT" 
PRINT"EAST [S TO YOUR RIGHT" 
PRINT"AND SOUTH IS TO THE BOTTOM" 
INPUT"INPUT ANY NUMBER TO START";X:RETURN 

NEW __ _ LOAD 

A MYSTERY PROGRAM FOR CIP OWNERS ONLY 
SORRY C2/4 PEOPLE. IT CAME IN TOO LATE FOR CONUERSION 
AND WE DIDN'T WANT TO DENY CIP PEOPLE SUCH A CUTE 
PROGRAM 

113 REM CIP CHRISTMAS CARD 
20 REM 
30 REM B~ Paul Iverson 
40 REM 
513 FOR X-I TO 25:PRINT:NEXT X 
613 PRINT" MERRY":PRINT:PRINT" CHRISTMAS" 
713 FOR X- I TO 15:PRIHT:NEXT X 
sa FOR X-I TO 27:READ A:POKE A,42:HEXT X 
913 FOR X-I TO 9:READ A:POKE A,ZBl:HEXT X 
11313 FOR X- I TO 9:READ A:POKE A,29B:HEXT X 
lIB FOR X- I TO 9:READ A:POKE A,2BZ:HEXT X 
1213 FOR X- I TO 9:READ A:POKE A.199:HEXT X 
130 FOR X-I TO 10: READ A:POKE A,191:NEXT X 
1~0 FOR X-I TO 2:READ A:POKE A,161 : NEXT X 
159 READ A:POKE A, 193 
1613 RESTORE 
1713 FOR X- I TO 27 
1813 READ A 
1913 POKE A,9S 
2013 FOR B-1 TO 5e:NEXT B 
2113 POKE A,~2 
220 NEXT X 
2313 RESTORE 
249 GOT0170 
2513 DATA 53522,539139,538138,5413313,53716,53617,53969 
2GB DATA 538113,53587,53935,537813,541338,53905,53682 
2713 DATA 54004.53747,541332.53651,53839.53585,53974 
280 DATA 53744,53939,53844,541392,53875,53426 

( 

2913 DATA 53489,53584,53616,53711,53743,53838,538713,53985,53997 
31313 DATA 53491,53588,536213,53717,53749,53846,53878,53975,5413137 
3113 DATA 53521,53553,53648,53680,53775,538137.539132.53934,541329 
320 DATA 53523,53555,53652,53684,53781,53813,53910,53942,541339 
3313 DA1A 54061,54062,54063,5~064,S4065.S4067,S4068.54069,54B70,54B71 
340 DATA 5~BGG,54098,53458 

raad4 



•• W~T'S NEW AT AARDVARK •• 

A LOT! ! 
.. "INIPRDS GREW UP TO "AXlPROS. IT'S NOW A FULL GROWN WORD PROCESSOR TH~T HI\S GLOBAL 
EDITINe. IHBEODED CO~NDS fOR SIHGLE. DOUBLe AND TRIPLE SPACE. fILE ACCESS CAPABlLITIES (IT 
CAM LQOI( IN A FILE fOR A NAI£ AIfll SI"ILAR INFORIIATION. j, CDLUHNAR COHtlAMOS. AND THE ABILITY TO 

. LINK FILES TOGETHER, IT PRINTED THIS JOURHAL IN ONE PASS. WE ADDED A BUNCH HORE STUfF TOO. 
LIKE AUTOIlATIC PAGING. I"BEDDED COHMANDS fOR "ARGIN CHANGES IN THE HIDDLE Of A PRINT AMB ~RE 
THAt! I CAM Ll 5T HERE. 

BEST If ALL. SINCE IT IS STILL IN BASIC, IT SELLS fOR S3Y.V5 
•• "INOS IS A NEW AHAZING GAKE WITH TREHENDOUS CRAPHICS. IT SHOWS YOU THE INSIDE OF A "AZE 
WIIILE YOU TRY TO fINO YOUR WAY THROUGH IT. CONIIINCING ElIOUGH TO CAUSE CLAUSTRDPHOBIA. BEST 
GRAPHICS EVER ON AN 051 - "INOS '12 . 95 
.. KIIlIPSACK. PUBliC KEY CRYPTOGRAPHY. THE BEST CODE STSTEH EVER lINENTED. TOTALLY 
UNBREAKABLE. IT CAN, FOR INSTANCE ENCODE "ESSAGES SElT BY ELECTONIC "All (I.E. SOURCE OR NET> 
IN UHllREAKABlE fORHAT. A~AlLABLE ONLY fOR THE CIP. $15.95 
at HOII ABOUT 2 HORE MACHINE CODE LIfE PROGRAMS fOR THE CIP. THE BEST YET. ONE PUlYER IlERSION 

IS S12.95 THE DELUXE fOUR PLAYER GOODY IS S15.95. I WOULD PERSONALLY RECOHHEND THE BETTER OHE. 
n A HACHINE CODE SCREEN EDITOR fOR TIE C4PHf THAT IS fAITASTIC. EOllS LINES INSTANTLY 
ANTVHERE ON THE SCREEN. I CANNOT DESCRIBE THIS WELL EHOUGH IN WORDS. '15.95 

THERE IS A LOT HORE - SUCH AS NEW GAIIfS AND HACHINE CODE REHUHBERERS FOR TAPE AND DISK 
IlACllIIlES. WE ALSO CARRY A lOT Of HARDWARE HOW. 

AARDVARK 
TECHNICAL SERVICES 
1690 Holton , Walled L ike , MI48 088 
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PAID 
WALLI:D LA" • • W. 
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