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PUBLISHER'S STATENENT 
By 

George A. Leggett 

It goes without saying that there has been a change. Not only in 
the name, but in the magazine itself. It is of my opinion and I 
hope you will agree, that the change is for the better. The magazine's 
purpose is to benefit all of you by giving you a more to-depth 
and detailed look at your Interact, BASIC programming, Machine Language,_ 
and Hardware. There's only one thing that could be wrong with this 
maga::dne. lbat is my mouth. I HAVE A BIG!!! MOUTH! I I ( This is 
one of my favorite lines from Jackie Gleason 1 s lbe Honeymooners ) 
But this is very true. I do have a tendency to go on about some 
things I'm t�lking about for many pages as you will see. I do this 
not to bore you. I do this to inform you, to make sure everything 
is absolutely clear to the best of my abilities. The reason for this 
is that over the years I have received so many letters from people 
who always want to know more about a subject which I discuss or 
even those subjects discussed by someone else. I have found that by 
no means does it hurt to say too much about a program or article. 
Perhaps the opposite is true; saying too little can be more trouble 
than saying too much. After all, if you feel you know what I am 
trying to say and you feel you've had enough, you can always turn the 
page. But if there's not enough, if there's no page to turn to, 
it takes time for you to figure out what someone is talking about 
and time for me to do a follow-up and all in all, nothing but trouble 
and headaches. So, unless I hear otherwise, I will try to keep a 
very open and detailed description of at least all programs and other 
work that I do, including Hardware and Machine Shop Talk. 

You may also notice a structural change in the magazine. I 
shall try with the utmost to keep everything in its ovn category 
so you may easily follow a subject. If some of you are not interested 
in a BASIC program, why should it pop up in the middle of a Machine 
Language program? If, however, you are only interested in what someone 
is advertising, why would you want to hunt through 20 pages to find it? 
Then, all of us are interested in different things at different times. 
'TI1at is why the Table Of Contents will always appear on Page 1 .  

·- ---· · ·· ·· - - ·· __ __;. 
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There will be growing pains like any new endeavor. Right now, 
what we ha�e to put up with for a little while is the fact that at 
this moment none of you know Vol. 4 no. 1 is done and ready to be in 
your hands. Though I cannot afford to pay a professional printer 
I shall do the best that I can to insure that everyone.gets a perfect 
copy. Nothing less. In the future, once the ball is rolling, it 
will be as before a bound magazine. It will be bound in the 'same 
manner as ¥ol. 3 no. 1, the first of the 1982 year. I felt that the 
s-tapling do:wn the side like a book was one of the best ways. If 
any of you feel differently, please let roe know. But for now it will 
be 24 single pages stapled together and sent in envelope first class. 
Obviously, you can see that it's costing me more and taking me a lot 
longer to do this. But I am more than willing to make the sacrifice 
rather than to let you wait another single day for INTERACTIONS. 
This is inexcusablelll 

As of now, we are using two methods o.f putting together the 
magazine. One is a Remington Standard typewriter which my wife runs 
and you can always tell that by its upper and lower case. The other 
is a Teletype which you will know by ita upper case only. When I 
do an article, I use the Interact as a Word processor, which is an 
area I will touch on in an upcoming issue. . When my wife transcribes 
one of my articles, I dictate on a cassette tape from which she 
transcribes it for roe. Her English and spelling will be far superior 
to mine. At this time I woUld like to say that if she or I make a 
typo you'll have to excuse it. If I misspell a word or use improper 
grammar, tough 1 I 1m not running an English course. When I write an 
article I sit down and begin at the first paragraph and go. I never 
look back at what I wrote. I start from the first sentence to the 
last in sequence. So, if you find any errors of this kind, please 
pardon me. This magaziae is to learn about computers, their uses and 
what you can do wit yours. So, for English, you'll have to go somewhere 
else. But I hope I1m not that that you cannot figure it out. 

The reason this issue and probably the next was written completely 
by me is because as of now, I have no other input. When I do hear 
from you or when information is turned over to me via Steve Cook ••• 
So I put it upon myself to if I must write every article, every 
progrM all year long .. but you will get a magazine every t\¥0 months 
come hell or high water. There is one exception--if I died, but I'm 
sure Illl figure out a way to get it to you if that happened. You 
deserve the best I can give you and that's all I will give you is my 
best • .From Vol. 4 no. t to Vol. 99 no. 6 lou will get my best and 
nothing les.s. As soon as you can, send me some material. I welcome 
all and any. But for now, sit back, enjoy this magazine please send 
me any and all comments whether good or bad. 

About This Issue: There's a new series called The Hard Facts 
Of Life. If you want to hear a little more about my life story, you 
will find it there, no reason to repeat here. I hope you will at 
least read it through. I1m sure it will open a .wh ole new world for 
your Interact which you never before thought. could exist. 
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Also in this issue, as I �1 try in aJ-1 upcoming issues, is to 
maintain a theme. A group of programs will ·all have the same theme in 
common. I don't know how ppssibl,� tl!is, will be down the road, but 
at least for a while I shall try and give it my best. The theme for 
this issue is an article c_�led fast Graphics and Get Key. Please 
read this first as eve'I"7 BASIC program ,in this issue deals with this 
article. In upcoming issues, we will have programs dealing· with card 
games, and in another issue,· programs dealfng with an introduction to 
basic electricity and electronics. So, there are some of the upcoming 
categories. I hope you'll be looking forward to reading them as much 
as I look forward to doing them. 

For now, this is ,all I have to say, and I thank you for the time 
in reading this first of what I hope will be many chats like this. 
Finally, I will leave you with this: Why the name change? Well, I 
felt that a Detroit user group or a Detroit Newsletter or Interact 
Newsletter is no longer appropriate. There are many people around 
the world who own an Interact, and while this magazine is mainly for 
Interactors and will be that way, it's also for computer people. 
Computer people in all walks of life. Perhaps I am dedicating it 
more to the computer person who has an ultimate love for the computer 
over anything else. I know of one person. And that's why I'm here 
doing this. Let me know if you�re another. 

To coin a phrase: From one computer lover to another 
This one's for you. 

Sincerely, 

George A. Leggett 

RANDOM REMS 
By 

Lora A. Leggett 

This is my first chance to formally introduce myself to all of 
you, although I have met many of you over the phone and through helping 
George with correspondence. I should like to begin by saying that 
it has been both challenging and pressuring to put together a magazine 
of what we hope is of fine quality with a little something for a 
variety of interests. But, as we near the end of the rainbow and 
pages are completed, numbered, and have meaning, it is an exciting 
feeling, too. Comparable, I would say, to the final weeks before the 
birth of a new baby. I hope our baby, INTERACTION INTERNATIONAL, has 
a long and purposeful life. 

We wish to salute and thank our very first subscribers: Richard 
G. Young of Salem, OR and Fred M. Garver of Grand Haven, MI. · 

Three cheers to Micro Video on the new keyboard for the Interact. 
It should give every Interact many more years of Interactive life. 

Your responses are our life blood--Keep them conrl.ng II 1 
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FAST GRAPHICS AND GET KEY C0Ml'1ANOS FOR L.EVEL. 1I BASIC 

fS{ 
GEORGE A· LEGGETT 

PAGE 5 

nuS IS A VERY SliORT PROGRAM THAT CAN GIVE LEV£1.. II BASIC 

A LOT MORE POWER WITHOUT USING A LlT OF fltEMJRY. ACTUAI.LY THERE 

A RE TWO PROGRAMS IN THESE 7 LINES. FOR THOSE OF YOU Wl TH 
M ICROSOFT 8K FAST GRAPHICS BASIC YOU WIJ.;L NOT i'JEED THIS :ART 

. 0 F THE PROGRAM BUT DO NOt GO AWAY THERE WILL BE SOMETHINi-3 fvR YJO 

LATER ON. FOR NOW I SHAI.l. EXPLAIN WHAT tAST GRAPH! CS CAN DJ. 
IF YOU HAVE SEEN ANY OF ntE PROGRAMS USING 8.K FAST GRAPHl CS 

YOU KNO W ntE FORMAT IS PLOT X.-Y .. C .. XLo�YL WEL.L THIS PROGRAM WJRKS 

THE SAME WAY. LINES 10.- JS., 599 9 9 ,  60000.- AND 60010 CONTAIN THE 

ROUTINE TO DO THIS· LINES 10 AND 15 POKE ntE ROUTINE INTO TH£ 
MACiiiNE AT THE START OF TH£ PRJGRAM AND AS LONG AS Y OU DO NOT USE 

C SAVE• OR Cl.OADtr YOU WILL. NOT LOSE IT. IF YOU PLAN TO US£ 'niES£ 

T WO FUNCTIONS SIMPLY MAKE THE POKES A SUBRvtJTINE AND CAI.l. THEM UP 

A GAIN AFTER YOU HAVE FINI SHEL WITH CSAVE* OR CLJAO$. LIN£ 59999 
I S  THERE ONLY T•l MAKE SURE YOU 00 NOT RUN INTO TH IS SUBROUTINE 
B EFORE LOADING IN THE CORRECT PARAMETERS. I CHOSE LINE 60000. AL'<I 0 
U P  SO THAT IT IS OUT OF THE WAY OF MOST PROGRAMS AND COUL.O EASILY 
BE APP EN OED TO MOST PROGRAllfS· 

HERE IS HOW IT WORKS. WRITE Y'JUR PROGRAM ANY W"riERE Y OU WANT 

B ETWEEN LINES 30 AND 599 9 9 .  WHEl'lEVER YOU NEED FAST GRAPH! CS LJAO 
THE FOLLOW! NG VARI ABJ.. ES; 

X A • STARTING X AXIS 
'fA • STARTING Y AXIS 

CO • COLOR 0.- 1, 2, OR 3 
XL. = L. EN G'nf OF X LINE 
Y L  • LENGTH OF Y LINE 
GOSUB 60000 

THERE'S YOUR BOX OR RECTANGLE 'lR LINE IN THE SPEED OF MACHit'l£ 

LANGUAGE. A TYPICAl. LINE COULD LOOK LIKE THIS; 
100 XA=l0aYA•60aC0•2:XL•S,hYL•20:GOSUB60000 , , / '-) z 7 
THAT IS ALL YOU HAVE TO DO TO MAKE 1 T WORK. / vO ; ) 

NOW SOMETHING FOR E\1ERYONE THAT TAKES ONLY TWO LII'JES AHD GREATLY IMPROVES Y OUR CONTROL OVER YOUR BASIC PROGRAMS. IT IS TH E  
GET KEY Ftk-JCTION. I HAVE SEEN THIS FUNCTION It'l MANY OTHER 
COMPUTERS ANC ALWAYS WI SHEC INTERACT HAD IT. I FIRST USEt IT IN 
MY VI C-20 COMPUTER AND SINCE THEN I KNEW INTERACT HAt TO HAVE IT • 

..:y:-w E HAVE THE INSTR$CN> FWCTION BUT THIS FlNCTION ALWAYS WAITS FOR 
A KEY TO BE PRESSED• WITH THE �ET KEY TH£RE IS NO WAl Tlt�\3 SJ 
Y OU CAN HAVE YOUR PROGRAM RlNNIG AND STILL EXTRACT INFROMATION 

FROM YOUR KEYBOA RD S!Mt'J..Y DO THE FOLLOWING ANY TIME YOU NEED TO 
US£ IT; 
K•PEEKC GK> 
VARIABLE K WILL HAVE 'niE ASCII lf WHATEVER KEY IS PRESSED· 
NOTEa THE ASCII VALUE WILL. BE UPPER ANO LOWER CASE 
'liHEH YOU TRY THIS OUT YOtJ MAY fi N D  'niAT THERE WILL BE SOME 0£1.AY. 
1'HI S WORKS JUST LIKE IVJY OF 'niE CONTROL COMMAt'IDS YOU MUST WAIT 
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UNTIL. '!HE BASIC COC>tMANt IS EXECU1ED BEFORE IT SCAN THE -KEY' BOARD· 

IN FACT nus IS WHERE 1HE ROUTU�E IS INSERTEI:. RIGHT Il� THE BASIC 
K FY BOARD t.OOP• IF YOU W�T TO USE CSAV� ANt Ct.OAO. YOU Wlt.t. 

H AVE TO POKE THE ORIGINAL. BY'TE.S 24650 .. 231 AH£ 2465 1, 7 BACK OR YOU 

Wlt.t. BE IN TROUBL.E· BASIC WIL.t. JUMP INTO'Y'OUR CSAVE* OR Ct.JAO. 

DATA AFTER IT IS OONE AND NEVER RETUHN TO BASIC AND MO�T
. 

1..IKEL.Y 

W IPE OUT EVERYTHING IN 1HE. COMPUTER· AF_TER YOU ARE DON£ JUST 

REPOKE THE ROUTINE AND AWAY' YOU GO· 
At.t. 1HE PROGRAMS IN THIS 1 SSUE HAVE B01H ROUTINES IN 'lHfM SO 

Y O  0 CAN STULY HOW TH E'f ARE USED IN THEM. I HOPE YOU CAN Bt:HI Fl T 
F ROM THEM AS MUCH AS I HAVE. 

l R!M FAST GRAPHICS AN t  GET KEY CODE NAME "FG+JK" 
2 REM GEORGE A· LEGGETT 20562 WOODWARD MT· Ct.&IENS, MI CH 1.18043 
3 'REM DECEMBER 9, 1982 
10 POKE19215 .. 25aPOKEl94 73 .. 9aPOKEl94 74, 74a?K•l89S3aPOKE?K, hPOKEPK+l, 16 
l 5 POK EPK+ 2, 7 4a POK EPK+ 3.- 20 5: POK EPK+ 4.. t62t POK EPK+ 5.- Sa POKEPK+ 61 201 
2 0 POK EPK+ 13, 205a POK EPK+ 14.. 2311 POK EPK+ I 5, 7a POK EPK+ 16, 50: POK EPK+ 1 7, 2 1  
2 5 POKEPK+ 18, 74: POKEPK+ J9, 2011 POK£24650, 22: POK£2465 1, 74aj!.K•189 65 
5 9999 END 
6 0000 POKE18960,Yt.a POKE18961�Xt.a POK£18962, CO: POKEI8963, 7 7-YA 
6 0010 POK El89 64, XA: US• OSRC 0> 1 RETURN 
O K  

'niE l'S tON'T HAVE IT 

GEORGE Ae t.EGGET 20562 WOODWARD MT·CL.EMENS, MICH· -48043 

I BEFORE E EXCEPT AFTER C MAY BE A GOO t RUl. E IN EN Gt.l SH BUT 
t. IKE EVERY' RUt. E 'ni ERE ARE EXCEPTIONS TO 1 T. 

THIS ARTI CAL. I S PROMPTED FN AN ARTI CAL. I READ IN POPUL.AR 
C OMPUTING DEC. 1982· IT HAS TO 00 WI11i THE USE OF C£RTAIN 
V ARIABL.ES. MAINL.Y' THE I C£YE> VARIABJ..E. WHY' USE IT? IT IS VARY 
DIFF'ICUt.T TO DISTINQUISH IT USE FROM THE NtMBER ONE. 

I WONDER HOW MANY OF YOU HAVE SP!NT COWTL.ESS HOURS 
DETERMAINHIG IF IT IS AN I OR A ONE NOT TO i'tENTlON 11 , ICI>, ICl> 
I C I l > AND MORE. WHY DO PROGRAMMERS Ol 1lU S? MAYBE IT IS SO OTHER 
PROGRAMMERS WON'T KNOW HOW THE PROGRMS WORKI WHEN YOU CJNSIDER 
T HERE ARE 25 OTHER t.ETTERS IN nu: AI..PHABET WITH COt.NTt.ESS 
T HE RECORD I 00 US£ I IN ONE AND ONJ..Y ONE SI TUATlON AND THAT 1 S 
WHEN 1 JOIN IT WI'Ili 'IliE OOL.J..AR SIGN SYMBOL. AS IN 'niE FOJ..L OWlrJG 
1 S•IN STRSC l >- THIS WAY I C PAROON THE I> ALWAY'S KNOW ANY' li'J STR$ 
IS At.WAYS ASING TO I$. THERE ARE C'SANY' OTHER VARIABL.ES IN MY 
PROGRAMS THAT ARE ASSIGN A SPECIFIC JOB IN A PROGRNS AND EVERY 
PROGRAM I DO. IN THIS WAY I DO NOT SPENT A J..OT OF TIME FlNOINil 0 UT WHAT SOMETHING OOES IN A PROGRAM. 

AS IN ANY ARTICAL I WRIT£ OR REVIEW I WU.COM£ AJ..L COMMENTS A ND SHALL TRY TO PRINT THEM IN FUTURE ARTI CAJ..S. OK 
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HI-Q 
By George A. Leggett, 20562 Woodward, Ht. Clemens, HI 4S043 
HI-Q is a peg jumping game played on a game board. I first played 

the game some 20 years ago. Before that tim.e, my father had a small 
version of it called YOGO a pocket-sized version. The pegs.were way 
too small for me to handle, therefore, several years ·later, they bought 
me Giant Double HI-Q. 'lb,ere are two game boards in this set and the 
pegs are easy to handle� · The object of the game is simple. You 
must overjump pegs, always jumping horizontally or vertically into an 
empty hole. At the beginning of the game there are 32 pegs with one 
empty hole in the middle. TI1us, you only have four possible oepmning 
moves, from the North, South, East or West. From there, the possibil
ities are endless. The game has automatic scoring based on HI-Q and 
Yogo. The real object of the game is to leave one peg in the middle. 
I've played this and seen it played for over 20 years and have never 
seen it happen. But, believe it or not, on the day I finished writing 
the program and gave the game its first full test run, I did just 
that--I left one peg--right in the'middlel Somehow a freak of 
nature. I hope you will enjoy it. 

You use the left Loy Stick to move your flashing X curser up, 
down, left or right. Don't \oiOrry about a wrong move. The computer 
will not let you make an illegal move. When you can no· longer make 
any jumps, turn the POT fully clockwise. lou will see the message 
and hear the tone: Press Fire Button to end play. This is a precaution 
in case you accidentally move the Pot during play. If' you do not 
wish to end play, turn the Pot fully counterclockwise and continue 
playing. Once you hit the button however, your score is tallied up 
and the game is over. Whereby you may elect to play again. I hope 
you have as much fun with it as I have had over the years. A truly 
enjoyable solitaire game. 

For variations on the game if you really become an expert, you 
may move the starting hole anywhere you wish on the game board. 
This is accomplished by adding a few simple statements to the program. 

The game board is set up in a 7 by 7 matrix, however, not all 
squares are used to play the game because of the shape of the game 
board. Lines 30 and 35 are the data that up the playing board. Thus, 
spaces which are not used for the game ar represented by a o, spaces 
with pegs are 1; and spaces with a "hole" for a peg are referred to 
as 2. Thus, all 0 spaces remain the same, and your space with a 2 
is now moved from the middle square, or the fourth hole in the fourth 
row, to anywhere you wish. Rather than retyping data and risking 
making a mistake, here is an easier way to change the starting hole. 
Add a line 55 A(4,4) = 1 followed by the statement A(whatever s�uare 
you wish in thi 1 1 3) 
the board and 

��xamp e, ' = 2 We are �ut�ing a peg in 4, 4 of 
easier and you can 

n
d
g

o
aw

i
a
t

y
. 

a p
30
eg in l, 3 Th�s �s much quicker and J.n · seconds. · 

Good luck and let me know if you end up with what · perfect scorer If you have a solution I'd 1 t 
�s called a 

'] all f' ' ove o see it o o you, Happy Jumping! • 
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I REM c-JAME''HI-Q .. ' 

2 REM GEORGE A· LEGGETT 20562 WOODWARD tiT• CLEriENS .. MICK 4'3e43 

3 REM NOVEMBER 30 .. 198 2 
. 

1 0 POK E192l 5., 25: POK"£19 47 3 .. 9: POK El9 47 41 7 4: PKa 189 53: POKEPK .. la POK EPK+ 1 .. 16 

1 5 ?OK EPK+ 2 .. 7 4: POK EPK+ J., 2e 5: POK EPK+ 4., 162: POK EPK+ 5., 5a POK EPK+ 6 .. 201 

20 POKEPK+ 13 .. 205: POKEPK+ 14"' 231a POKEPK+ 15,7: POKEPK+ 16"' 50: POKEPK+ 17 .. 21 

2 5 POK EPK+ 16 .. 7 4: POK EPK+ 19 .. 201: POK E24650 .. 22: PJK E24651"' 7 4: GK• 189 65 

3 0 DATAe .. e .. 1 .. 1 .. 1 .. 0 .. 0 .. 0 .. e .. 1 .. 1"' 1 .. e .. 0 .. t .. 1 .. 1 # 1 .. 1"' 1 .. 1 .. I" 1"' 1 .. 2 .. 1 .. I" 1 

3 5  DATA1 .. 1 .. t .. 1 .. 1, 1 .. t .. e .. 0 .. 1"'1"'1"'0"'0"'0"'0"'1# 1, 1 .. 0 .. 0 .. 0 

4 0  DIMAC8 .. 6> 
5 0  RESTO REa FORY•1 T:>7: FO�•I TO 7: READACX .. Y> :N EXTti'J EXT 

5 5  PR1NTCKRSC6 > 
6 0 CI-t S• CH 'RSC l > 
7 0 G·J SUB 1000: AX= 4: AY• 4 
80 GOSUB2000:CFa0:G:JT08e 
1 000 CL S: COI..OR0 .. 1 .. 3., 7 
I 010 XL• 1 I 2: YL• 7 5: XA=0: CO• 2a YA• 76a G:) SUB60000 
l 030 CY= 1: FORY= 60T02 4STEP- 6: OC• I: FOR.."( a 38 Tl 76STEP6 
1040 I FAC C)C, CY>•0TKENOUTPUTCHR$C I> .. x.,y., 2 
1 050 IFACCX .. CY>=l'tHEN·Jl1TPUT CH RSC I> .. X .. Y .. 1 
1 060 I FAC CX.- CY> =2TK ENO UTPUT CH RSC I> .,x.., Y, 0 
1070 C>C•CX+ lsNEXTa CY=CY+ Ia NEXT 
I 09 4 RETURN 
1 e96 XL.= 112:Y1..•12: C0=0:'<A:a0:YA=I5: GOSUB60000 
1 097 PRINTCHRSC8> 
1 099 RETURN 

2 000 OUTPUT"X".-32+(A'<*6b 66•CAY•6>1 3 
2010 AJ=AX:AK•AY:A=ACAX .. AY> 
2020 1 FJOYC 0> a 1 AN DAC A'<-1, AY> > 0 T!i £NA'<•AX• 1 
2 040 I FJOYC 0>• 2AN DAC A.'C+ 1 .. AY> >e1'"tf £1\JA'CaAX:+ 1 
2 060 I FJOYC 0> • 4AN DAC A'C .. AY•1 > >0Tii ENAY•AY-1 
2 08 0 I FJOY ( 0> =-8 AN CAC AX .. AY+ 1 > > e 1lf �AY•AY+ 1 
2100 IFA=2TKENA•0 
2 1 lei I FP) TC 0 > > 1 0 0 GO TO 50 0 0 
2 1 20 TON Ella .. 20 
2200 OUT?UTCiis .. 32+CAJ*6> .. 66·CAK•6>.-A 
2210 IFCF<>0THENRETURN 
2 240 I FFI REC 121>•e 1H ENGO SUB2300 
2250 I FFIREC 1 >•01lfENGOSUB240e 
2 299 RETURN 
2 300 FX=-AX: FY=AYI CF• Ia SO lN D3 .. 16: FORT= 1 T0250l!'HX T: SOW 07 .. 409 6 
2310 1FACAX .. AY>•2GOT031e0 
2 340 GO SUB20e0: I FFI REC 0> •1 GO T02340 
2 350 I FAC A'< .. AY> <>2G·l TO 310e 
2355 GOSUB4000:IFFG•IGOT0310e 
2 360 CX•A'<a CY•AY: GOSUB26e0: I FOK•I GO TO 3U!J0 
2 370 FORX•l T O  5: TONEUJ .. I e: FORT• 1 TO 50 aN EX TaN EX t  

2380 ACAX .. AY>=hACFX .. FY>•2aACPX.-PY>•2 
2390 GOSUB1030:RETURN 
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2 600 O K• 0tl fAX= FXAN DAY• FY+ 2THEN'PX�: PY•AY-1t RETURt-J 

2 610 I FAX• FXAN DAY• fY• 2 TH  ENPX•AX a·PY•AY+ 11 RETURN 

2 620 I FAY• FYAN DA'<a FX+ 2TH EN PY :aAY a PX•AX· 1t RE TliRN 

2 630 I FAY• NAN DA'<• FX• 21M DfPY•AYa PX•AX+ 11 RETURN 

2 640 OK• 1t R ETURN . . 

3 100 OU TPUT"WRON G t'IOV£", 27, 12, Sa FO RT•l TOJ00: TON£ T, 3&N iXT 

3 110 O U TPUT"WRON G t10VE", 27, 12, 2& RE TURN 

3 200 XL•ll 2aXA•0: C0=2aYL .•'15aYA•l8a GO SUB60000a RETURN 
4 000 QX=CA'X+f'X)/2: QY-:a(AY+ Fy )/2 

4 010 I FACQX, QY>•1 TH ENFG•0tR£TURN 

4 020 FG=1:RETURN 
5 000 0 tJ TPUT"PR E S S  F I R E  BUT TON TO EN D  PLAY", 6 ,  18, 0 
5010 I FPOTC0><100GO TOS500 
5 020 I F FI R EC0>•0GOT0 6000 
5030 TON£250, 501 GO T05000 
5500 GO SUB3200:GO T02 200 
6 000 CT=0a FO RX•1 TO 71 FORY•1 TO 7 
6 010 I FACX,Y >•1TH EN C T• C T+l 
6 020 N EX TaN EXT& G O SUB3200 
6 030 I F CT> 5 TH ENO 5-"YO U N E£0 PRA C TI CE" 
6 040 I FC T-5TH EN O!•" GO O D" 
6 050 I F C T= 41H ENO S•" B ETTER" 
6 060 I F C T=3TH EN O S•" REALLY CLEVER" 

6 070 I F C T•21H ENO S•" A SHARPI £" 
6 080 I F C T•1AN DAC 4, 4>• 2 TH  EN O  S•" TAK£ A D EEP BO W" 
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6 09 0 I F CTa I AN DAC 4, 4> •1 1H ENO S• ''PERfE CT S CO R E YOUR A GENIUS" 
6 100 OUTPUT0$, 6, 18, 0 

6 110 FO RT=1T0500: SOUN03, 332aNEXTt SOlN C7, 4096 
6 120 0 UTPUT"PL AY AGAI N YIN", 12, 70.- 0al S• Ul S TR$( 1> 
6130 I Fl $= '"Y"GO T050 
6 140 CL S 
5 9999 EN 0 
6 0000 ?OK £18960.- YL : POK £189 61 , XL a PO K£18962.- CO a Y A• 77-Y A: PO K £189 6 3.- 'fA 
6 0010 ?OK £18964.-XA: U S= tJ S RC 0> a R ETURN 

· 

OK 

)( X X 

)( X X 

X X X X X X X 

X X X 0 X X X 

X X X X X )( X 

X X X 
X X X 

1H E H I  •Q GAM£ BO AR D 
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TIC TAG TOE 
By George A. Leggett, 20562 Woodward, Mt. Clemens, MI 4g043 

What can you say about an old standby? This is TIC TAG 'IDE. 
I did it on the computer just to demonstrate

. 
the Fast Graphics routine 

and Get Key command discussed in a feature article of this is�ue. 
I have also made use of a hew technique that I have found to be 
quite useful in my VIC-20 work. This is tne ability to select the 
joy stick o� the keymoard. I myself find it easier and more enjoyable 
to control the curser via the keyboard. Hovever, I found a great 
demand for joy sitck control of game pieces in selling programs for 
the Interact commercially. Now, a happy medium again, the ability 
to select your preference. 

This is a game for two players. I1m sure everyone knows how 
to play TIC TAG TOE. Three in a row, either up, down, or diagonally 
wins. When someone wins, the comppter 'Will tell you. 

There is a nice way, I thought, of asking you to enter uour 
name at the beginning of the program. Only 8 letters can be used for 
your name. Also, I take full benJJi t of several Pokes to change the 
tone of the keyboard. I have also used a Poke that to my knovledge 
is not included in any of the books or documentation on Interact so 
I share it 'With you here. POKE 29462, Y where Y is the Y Axis. 
What this does is output the. normal PRINT statement at ·any I Axis 
you 'Wish and begins scrolling down the screen. · If you want to output 
a lot of print real fast, rather than using OUTPUT this is another 
way to do it. 

If you elect to use the keyboard to play the game, you will use 
the Get Key routine. I first came across this command in VIC-20 
CP/M BASIC. Where our INSTR$ waits for a key to be presses this Get 
Key command vi.ll scan the keyboard while your program or game is 
running, much like our Control C or Control S functions. One thing 
you may notice is that you may find yourself pressing a key several 
times. This is because the computer may be in a part of its program 
where it is not scanning the keyboard at the particular time you 
press a key to move the curser. So, there1s nothing wrong with your 
keyboard. I'm using the new keyboard from Micro Video and of course 
it works great. It is because of the time it takes BASIC to finish 
all of its work and scan the keyboard. 

The TIC TAC 'IDE game also keeps score how many wins each person 
has. So, I hope you get a lot of 3-in-a-rows and Away you golll 

TIC TAC TOE CHALL�GE 
Can anyone out there adapt TIC TAC TOE so that one person plays 

against the computer? It can be done, however, I just do not have 
time to devote to the project. We shall all look forward to seeing 
TIC TAG TOE for one in an upcoming issue of INTERACTION INTERJ'\l'ATIONAL. 



INTERACTION INTERNATIONAL PAGE II 

1 RfM TIC TAC TOE NAME"TTT" 
CL.EMENS, r11CH· 480�3 

2 REM GEORGE A• LEGGETT 2056�0;������7�;�K•I8953tPOKEPK,1:POK£PK+1,1o 
1 0  POKE19215,25aPOKE194?3o�9a 

KE.PK+5 5:PJK£PK+6 .. 201 

� � :g�:;�: �;::��������: i�S���� :��:�! ��; �� POKEPK; 16, 50a POKE.Pi<+ I 7, 21 

25 POKEPK+l8 ... 74aPOKEPK+19,201 
30 POK£24650, 22: POK£24651, 74 
4 0 WS= "WI NNEH": L.N $=" ": HN S=" '':SO S• "SCO R£" 
1 00 CL.S:COL.OR017.,211:POK£19462o�6:PR1NT"L.EFT PLAYER ENTERYOUR N.Ai'1£•" 

1 05 Ys47: POK£24624., 3 . 
., ., y 0 NfX'f 

110 F'ORX:a106T06STEP-5:0U TPUT"<".,X.,Y .. 1: TONfX., 50: OUTPU T < ,x, " : 

1 20 OUTPUT"<"., 61 Y, 1 1 PR1N T: PR1 NT.. "J llNPUTL.N S 
125 COLORe, 7, 1 .. 2 . 
1 30 CL. St POK £19 462 .. 61 PRI N T"RI GH T PLAYER £N TE.R Y 0 UR NAL'1 E·" 
I 40 FORX= 6TO I 12STEP6 1 0 UTPUT"> ",X, Y"' 1: TON fX., 50:0 UTPUT"> ",X, Y, 0HHX T 
1 50 OUT?UT">".,6.,Y,1:PR1NT:PR1NT" "J:1NPtJTRNS 
1 60 CL.S:COL.OR0,4,6,7:POK E24624 .. 4:POK£19462,6:PRINT"D O Y'lt.J W.Al.iJT TO" 
I 70 PRINT"USE THE KEYBOARD OR JOYSTICKS?" 
1 8  0 0 UT?UT"J • JOY Stl CK S", 6, Y, It 0 UTPUT"K • K £YBOARD", 61 y .. 6, 2: I S• IN STR$C 1> 
1 90 JK•ASCC 1 $) 1 1 F1 S< > "J "AN [.IS<> "K"GO TO 18 0 

. 

2 00 CL. S: COLORe, 1, 2, 3: POK £19 462, 6: I F1 S• "K"GO TO 300 
2 10 PRINT"DO YOU WANT TO USE BOTH JOY ST1 CKS IN THE uAl'1£7" 

2 20 0 tJTPUT"Y=Y ES N•NO ", 2 4.. 1a .. 2: 1 S•1 N STRSC 1 >: 1 F1 S< >'.�"AN OI $< > "L� "GO T0220 
2 30 YN:aASC< I S> :GO TO 3 50 
3 00 PRINT"R KEY • RIGHT L. KEY :c J..EFT U KEY • UP D KEY ,. �JW('J" 
310 PRINT"CR KEYs ENTER":OUTPUT"PR£SS ANY KEY TO START Gk"'1£", 6,1a,1 
3 20 I S• IN STR SC 1 > 
3 50 L.aL. EN< l.N S>: J.. 2•L. EN C RN S>: I Fl..>8 TH EliL.N S=L. EFTS< L!'J s, 8 > 
355 X•100•RNDC 1>aGF=0:1FX>50THENGF•I 
360 I Fl..2>8 TH ENRN S•J.. EFT·SC RN s., a> 
370 CL.S: COLOR3, 1 .. 2, 41 POK£24624, CihOUTPUTL.NS .. 6 .. 70 .. 1: OUTPUTRNs, 60o� 70,2 
3 7 5 'IX• 4 1 : TY= 42t TC= J: POK£1a96 5, 0 
38 0 0 UTPUTSO $, 6, 6 4.. J: 0 UTPUTSO s, 60, 64.. 2: XL.• 5 6: YJ..•a 1 XA• 0: YA• 57: CO •1 
3 8  5 OUTPOTJ..N, 36, 64, J 1 0 OTPOTRN, 90, 6 4.. 2 
390 GOStJB60000:XA•56:C0•2:YA•57:GOSUB60000 
400 XL.= 112:YL.=45: C0•0:XA•0:YA•49: GOSUB60000 
4 10 XL1111tYL•36: C0•3:XAa 50:YA•45: GOSUB60S00 
4 20 XA•62:YA=45: GOSUB60000:XJ..:a36:YL.•l:XA•38:YA=-33: GOSUB60000:�A=38:YA•21 
4 30 GO SUB60000: FORX= I T09: ACX >a 0lfll EXT 
4 35 TX• 4111Y:a 42 
4 40 I FGFt:01H ENX S= 2 7: Cs 1: SSS= "0 .. , GO SUB3000: GO T·J 500 
4 50 1 FG F• 1 TH ENX 5•8 3: C= 2: SS S• "X": GO SUB3000 
5 00 0 OTPUT"O ", 27, 55., I: 0 UTPlJT"X ", 8 3, 55., 2 
5 10 CXa0 
5 20 XL11136:YL.a36: C0•3tXA•38:YA•45: C>C=CX+1 
5 30 I FC AC J >AN DAC 2 >AN DAC 3> > • ex GO TO 700 
5 40 I F<AC 4>AN tAC S> AN t;A( 6> >•exGOTO 710 
5 50 1 FC AC 7 >AN DAC a> AN DA< 9 > > • ex GO TO 7 20 
5 60 I Fe AC J >AN DAC 4> AN DAC 7 > > • ex GO TO 7 30 
5 70 I FC A< 2>AN DAC 5> AN DAC8 > > • CXGOTO 7 40 
5 8  0 I FC AC 3> AN DAC 6> AN tAC9 > > • Q( GO TO 7 50 
5 90 I FC AC 3> AN DAC 5>AN DAC 7> > • CXGO TO 760 
6 00 I Fe AC l> AN DAC 5> AN DAC 9 > > • C>C GO TO 7 70 
6 10 IFCX<2GOT0520 

615 X= J 



INTERACTION INTERNATIONAL 

620 I FACX > =030 TO 440 
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6 30 X=X+ Is I FX< 10GO TO 620 . 
640 XL= 112:YL•45: C0=0:XA=0:Y.Aa45: GO SUB60�00: WHlDJW�2 

" Tl E ... 
6 50 fORX= 1 T)25:Xl..=0:Yl..=0: COaX:XA=0:YA•0: G·l SUB60000. PRINT , 

6 60 TON EX* 10, 20: NEXT: GO T08 J0 
670 XL.•112:YL.a45: C0•0:XA•0:YA=45: GOSUB60000:PRINTC.HRSC8> 

7 00 YL.= 1 :YA= 40: G� SUB60000: GO T0800 
7 10 YL.= l :YA=28: GOSUB60000a GOT0800 
7 20 YL.:s 1 :YA= 16: GO SUB60000: G:) T0800 
7 J0 XL= 1 :XA= 43: GO SUB60000: GO T0800 
7 40 XL= 1 :XA= 55: GOSUB60000: GJ T0800 
750 XL=l:XA=67:GOSUB60000:GOT0800 
7 60 XA=XA+ 34: FORX:a 1 T·l 36: PLO 'IX A, YAIJ:XA=XA• II Y.AaYA• 1: NEXT: G•)Tu8 00 
7 70 FORX"' 1 TO J6: PL) TXAI Y AI J:XA=XA+ 1: YA•YA- 1: N EX Ta Gr) TJ8 00 
8 00 XL= 5 6: YL• 30: CO= 0: YA= 7 7a I FCX= 2GO T0 9 00 
810 XA=56: GOSUB60000:0UTPUTW$,6, 55, J:L.N•L.N+1 
8 15 OUTPUTL.N-1, 36, 64• 0: OUTPU1t.N, J6, 64, 1 
8 20 SOUN [)0, JJ2: FORX•0T0255: C•ll..ORJ, t, 2.�X: TONE25 6•X, 20: NEXT 
8 J0 XL•112:YL•8: CO :a J:XA=-0: YA'= 12: GO SUB60000 
8 J5 OUTPUT"SA."'E GAl-lE CYIN>?",6,1J,0:COL.ORJ,1,2,4 
8 40 1 S= 1 N STR SC 1 >: 1 FI S< > '"Y "ANti S< > "1'J "GO T08 40 
8 50 I FI S= •oy•• THEN COl..O RJ, 1, 2, 4a GO TO JS0 
8 60 XL. a 112: Yl..= 77: CO= 0:XA:a0:YA= 77: GO SUB60000: PO.K£19 4 62, 20 
8 70 PRINTCHR SC8>:C•)l..OR6,4,J,0:PRINT"Ol YOU WANT 1'0, Pi..AY A NEW GA�E < 
yIN>?" 
880 I S•INSTRSC 1> : 1  fi S<>"Y"ANCI S<>"N"GOT0380 
8 9 0 I F I S= "Y "G 0 TO 1 0 0 
8 9 9 WI N 00 W 7 7 : EN 0 
9 00 XA•0: GOSUB60000: 0 UTPUTWs, 62, 55, J: RN•RN+ 1 
9 10 OUTPUTRN- 1, 9 0, 641 0: 0 UTPUTRN,9 0, 64, 2: GO T0!3 20 
J000 GOSUB4000:0UTPUTTS$, TX, TY, TS:OUTPUTSSs,xs, 55,0 
J010 FORX= 1 TOJ0: P=PEEKC 18965>: OUTPUT"'"'", TX, TY-2, JttHXT 
J015 OUTPUT"'"'"' TX, TY-2, 0: TONE20, 20 
3 011 I FJK= 74TH EN GO SUB3200 
J020 I FP•117AN DTC> 3TH ENTY=1Y+ 12: TC=TC• J 
J0J0 I FP•100AN OTC< 7TH ENTY= 1Y-12: TC= TC+ J 
3040 I FP= 108AN OTC< > 1 AN OTC< > 4AN DTC< > 71li EN TC• TC-1: TX=- TX- 1 2  
J050 I FP= 1 l 4A.� OTC< >JAN OTC< > 6AN OTC< >9TH ENTC• TC+ 1: TX=TX+ 12 3060 I fP•l JAN DAC TC> < > 0TH EN SOW OJ, 20: FORX• J TO 50: NEXT: SO UN OJ, 2lz GO TOJ000 J070 I FP= 1JANDAC TC>:a0TH£NAC TCJ:aC: GO SUB4000: OUTPUTTSS, TX, 1'Y., TS1 GOSUB3lee J090 POK£18965, 01 RETURN 
Jl00 1 FGF=0TH ENGF= 11 RETURN 
3 110 I FGF= 1 TH ENGF= 0: RETURN 
J200 I fYN= 78TH ENJ= 0 
3210 IFYN•89TH ENJ=C-1 
J2J0 I FJOYC J > = 1 TH ENP:a 1081 RETURN 
J 240 I FJOY< J > = 2TH ENP• 11 41 RETURN 
3 250 I FJOY CJ >=4TH ENP• 117: RETURN 
J260 IFJOYCJ>•8TH ENP=1001RETURN 
3270 I FFI RECJ>=0THENP•13: RETURN 
J280 Pa0z RETURN 
4 000 I FAC TC> •1 TH ENTS S• "0 ": TS• 1: RETURN 
4 010 IFA<T C>•2TH EN1'SS=''X": TSs2zRETURN 
4 020 TSS=" ":RETURN 
60000 POK E189 60.- YL: POK El89 61 ,)(1.. z POK E189 62, CO: YA• 77-YA: POK £189 631 YA § ft010 POK El89 6 41 XA: US• USRC 0>: RETURN • 
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THE UTILITIES 
By George A. Leggett, 20562 Woodward, Mt. Clemens, MI 48043 

This is the first contest offered by INTERACTION INTERNATIONAL. 
It started out as a program and ended up as a nightmare. Oh, not the 
program. It was easy. It's in solving the problem. First off, let 
me say before I explain the game, that I am offering a $1 0. 00 cash 
prize to the first person who can successfully solve the puzzle. 
The offer is open to anyone; Interactor or non-Interactor. 

The game is called UTILITIES. When you type RUN it will ask 
you to turn the left control Pot all the way down so there is no line 
or almost no line. Then press the Fire Button. Like the other BASIC 
programs being featured in this issue, the game was designed to 
demonstrate the use of my Fast Graphics subroutine. You �11 see 
three houses and three boxes labeled G, E, and W or Gas, Electric 
and Water. You must connect all three houses with Gas, Electric 
and Water and never cross a line. The co�Puter will not let you 
cross a line with some rare exceptions which I will explain later. 
You cannot legally cross. The way to connect lines is simple: Take 
the Joy Stick which can move up, down, left or right go to a utility 
(surrounded by green, yellow in the middle) hit the Fire Button to 
make contact, the dot will start blinking, and then move the Joy 
Stick anywhere you wish. Go up, down, around the screen anywhere you 
wish, and connect to the green part of any house. After you have made 
a connection, you will see two cursers flashing; one to the left and 
one to the right of the line. You may select which side of the line 
you want to be on and you simply push the Joy Stick right or left. 
Now your dot is again blinking and you may again join up with any 
utility you wish. After you can no longer go or simply give up, turn 
the Pot all the way right and use the Fire Button to give up. If you 
do not want to give up, turn the Pot back down to continue. Please note 
that if your lines are connecting at the top of the houses, they will 
be erased by the message being pri11ted on the screen. \olhen you hit the 
Fire Button, your score will appear with an option to play again. 
The most that I can get or any of my friends who have tried has been 
8. Scoring g is always possible and is always easy. But 9 is the 
goal... I haven't seen it done lately. I first saw this problem in 
high school and have just plain forgotten how to do it. After a month 
I'm not too sure it can be done! 

There must be three lines leaving each utility--you cannot have 
have one line leave Gas, for example, and branch off to all three 
houses. 

If you ever do get 9, you will run across lines 31 90 and 3195 
and 3199 which determine and display the winner. Well, if you win, 
I would like you to write any routines, any graphics that you would 
like to announce yourself as the winner, and of course I will lte 
happy to print your routine along with the answer in an upcoming 
issue. Of course, submit the solution on paper. It is your option 
to submit the routine on paper or tape. 'Ihis is a challenge for 
everyone, and I'm sorry to say, as of this writing, I don't have the 
answer and my Dad and all of his friends at work are driving me nuts! 
So, I hope someone out there can end my nightmares-! give up I II 
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I REM 1HE UTILITIES GAME NAME"UTILS" 

2 REM GEORGE A• LEGGETT 20562 WOODWARD CiT. CLEMENS., rii CH 48043 

3 REM DECEMBER 9., 1982 

I 0 POKE 19 21 5., 2 5: POKE 19 4 7 3., 9: POK £19 4 7 4.1 7 41 PK• 18 9 5 31 POK f:PK" 1: POK EPK + J, l 6 

I 5 POKEPK+2o� 74:POKEPK+3,205a POKEPK+4.1 162: POKEPK+S., 5: POKE.PK+6., 201 

2 0 POK EPK+ 13" 2051 POK EPK+ I 4., 2311 P�K EPK+ I 5., 7: POK EPK+ 16" 50: POK EPK+ I 7., 21 

2 5 POKEPK+ 18., 74: POKEPK+ 19, 2il1: POK£24650, 22: POKE24651" 74s GK= 189 65 

30 DiriAC 3, 3> 

4 0  FORX .. 1 T03: FORY= 1 TO 3: ACX, '0 :.0: N EX T:N EXT 

51{} CLS1 COLOR7, s., 2., 0: 0 UTPUT"Pl.. UG IN 1HE LEFT CONTROLLER AND", 6.1 70, 2 

6 0  OUTPUT"TURN THE POT LEFTUNTIL. THE LINE ISGOt�E THEN PRESS fiRE", 6.. 58 
.I 2 
7 0 XA= 0: YL. = 1 : CO a 3: V A2 20: XL.•PO TC 0 > : I FXL > 1 12TH ENXL• I 12 

8 0 G;) SUB60000: I FFI R EC 0 > • I THEN CO• 0: G:J SUB60000: GO TO 70 

I 00 CL S: COLO'RfJ., 1., 2, 3: X As 12: YA• 45: GO SUBI0001 YA= 45: XA= 481 GJ SUB1000: XA=S 4 

I 1 0 Y A= 4 5: GO SUB 1 0 0 0 

I 20 0 UTPUT"I3", 19, 20., 0: 0 UTPUT" E", 55, 20., 0:0 UTPUT"w''., 9 1 .. 20" 0 

I 50 XPs 58 :YP= 32 

160 GOT0 3000 

999 END 

1 000 XL=20:YL.=I1sC0•2sGO SU860000aXL•20:YL•I0:C0•1:aJSUB60000 

1 002 GOSUB60000:YL•IS:C0a2:YA:.YA•20:GOSUB60000:YL=13 

I 005 Xl..a 18 :XA"=�XA+ 1: YA=YA-1: C•J• 3: G:J Sl1860000: XL.c 20: YL.= 10: XA•XA-11 YA:aYA+ 21 

I 020 CO= 1 :XL.=XL.- 2: YL.= l aXAsXA+ 1: GO SUB60000: YA•YA+ I: I fXL.> 2\30 TJ 1020 

1 100 YL.= 3:XL.• 3: C0•0:XA•XA· 5: YA•YA• 1 h G·J SUB60000: XA=XA+ 10: G·OSUB60000 

1 110 XA=XA·5:YA•YA•3 

I 120 YL.• 5 

1 130 G:J SUB60000: RETURN 

2 000 I FJOY < 0> • I AN tKP>•0TH ENXP.X P• 1 

2 0 10 I FJ OY' C 0 > • 2AN IX P= < I I 21H &JX P.X P+ 1 

2 020 I FJOY' C 0> • 4AN DY'P<a 77TH eNY'P=Y' P+ I 

2 030 I FJ OY C 0> =8AN D'f>• 0 TH ENYP:zYP• 1 
2 0 40 I FFI REC 0>=0AN DPOINTCXo�Y•I>•21liENCF•2: FI = 1 

2 099 RETURN 

3000 X=XP:Y=YP: GOSUB2000s PL.QTX.,y., Cf: PT•POINTC:<Po�Y'P> 

3 010 IFPOTC0>>100GOTJ3300 

3020 I FPT= IORPT=2THENXP•X: ypay 

3030 PL.OTXPo�YP, 2 

3 040 I FFI =I THEN FI • 21 GO SUB3200: Uia U 

3050 0=0:GOSUB3200 

3060 I FY• 34AN DPO INTCX., Y+ 1 >:a 2AN DU> 0G:) TO 3100 

3099 GOT03000 
3100 XI=X:Y1aY 

3 1 0 5 PL. 0 TX-1 " Y, 31 PL. 0 1X + 1 " Y, 3 

3110 Pl..OTX•J,Y.,0:PL 01X+I,Y .. e 
3 120 I FJOYC 0> • 1 TH ENXPsXP-11 YP•YP-1 

3130 I FJOYC 0) •2THENXP=XPt I :YP.YP-1 

3140 I FJOYC 0> <>IAN nJOYC 0> <>2GOTO 3100 
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3150 CF:a0: GO SUS3200: AC l.Jli., U> = 1 

3 1 6 0 X C• 1 : Y C= 1 

3 170 I FACX c., Y C> • 0GO.TO 3099 
3 18 0 X CsX C+ 1: I FX C• 4TH ENX C• 11 Y C•Y C+ 1 

3185 IFYC<4GOT03170 

3190 REM THE WINNER 

3195 PRINT"1HE WINNER" 

3199 STOP 

3200 I FX=> 12AN IX<= 31TH EN U• 1 

3210 I FX>= 48AN IK<=67THENU• 2 

3220 I FX>=8 4 AN tx< = 1 03THENU• 3 

3230 RETURN 

3 300 OUTPUT"HI T FIRE S UTTON TO GIVE UP"., 6., 70., 3 
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3 310 I FPO TC fi'J) < 100TH EW<L• 112: Yl.• 2 4: CO• QJ: XAa QJ: YA• 76: GO SUB60000: GO TJ 3020 

3320 IFFIREC0>•1GOT03010 

3330 XL= 112:XA= 0: C0a0:YA• 76:YI..•24: GOSUS60000 

3 340 Aa0: FORX C•1 TO 3: FORY C• 1 TO 31 A•A+ACX c., Y C> l NEXT: NEXT 

3350 OUTPUT"YOU HAVE JOINED".,6.- 72.-3: OUTPUTA• 6.-66.-3 

3360 OUTPUT" UTILI TI E$".,24166.-310 UTPUT"Wl'lli HOUSES"., 6.- 60.-3 

3370 C0= 3:YL=8:YA= 9:GOSUB6000ttJ:OUTPUT"PLAY AGAIN Y/N?".-12.-8.-0 

3 38 0 I S• IN S TR $ C 1 > : I FI S• "N "'lli EN CL. S: EN D 

3390 l FI S<»"Y"GOT03380 

3 400 GOT040 

5 9999 EN 0 
6 0000 POK El89 60.-YI..: POK El89 61.-XI..: POKE18962.- CO: POK E189 63.- 77-YA 
6 0010 POK El89 6 4.-XA: US= USRC 0>: RETURN 
OK 
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MACHINE SHOP TALK 

THE HAPPY MARRIAGE 

With a title like this you will assume that I am writing to 
discuss my love life. Hardly the case. The marriage I'm talking 
about is between BASIC and Machine Language. There can be a happy 
medium. Up to now, when we have talked in our Machine Shop, I have 
told you to use your Monitor to enter your Hachine code and save it 
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on tape. Then I have said to load in BASIC and load in your program. 
Well, in this issue we are going to do things a bit differently. 
Now, I don't want to confuse you. "now that I've got this way do'Wtl 
pat, he's changing the rules on met"· That will still apply to other 
articles. But for now, what I am trying to do is to get the rest of 
you involved in Hachine Language through BASIC. I spent a great deal 
of time this past year in working with the VIC-20 computer, where 
the marriage of BASIC and Machine Language is a must. In fact, the 
manual that comes with lhe computer gives countless examples of 
Pokes and Peeks to use in your BASIC programs. So I have become more 
acquainted with BASIC and and have found that one may have the best of 
both worlds by combining them. The Interact is no exception. It has 
all the capabilities to do the same job. . 

Our first problem is that we cannot PEEK and POKE all of the 
memory by using Level II or Fast Graphics BASICo There are certain 
parameters restricting which areas you can examine. It is true that 
you have read in a past article in INTERACTIONS that you can PEEK the 
ROM. But how do you PEEK or for that matter POKE higher addresses in 
BASIC and for those of you with J2K how do you PEEK and POKE above 
32,767? We're going to answer those questions now. 

I have divided the BASIC program which follows in a very plain 
and simple manner just to illustrate how the use of a small Machine 
Language program with a USR can PEEK and POKE any memory location that 
the 8080 addresses. The purpose of this program is to give you a 
better understanding of how to combine a USR with a BASIC program. 
I must remind you that I have used this format and th line numbers as 
a demonstration. In your work, you will probably want to assign 
numbers of your own choosing so that you may call on them as a routine 
in your 0\m programming. 

Lines 10 through 40 are all Pokes. Their purpose is to load the 
Machine Code into the RAM. I could have used DATA vi th a FOR Loop 
and then Read the Data in the FOR Loop and Poked it in that way. I 
did not because if you do that and you have other DATA for your program 
you must keep resetting your Data counter to go past all the Machine 
Language data. By using the Direct POKE and just entering your data, 
you can save time and a long FOR Loop later. The direct POKE does not 
take too much more memory and is a fast way of entering data and leaves 
you free from worry about incrementing your Data Counter pointer if 
you need other data in your program. 
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The Hachine code sits from 4ASO to 4A86. Note that this memory 
is used by BASIC for the CSAVE* and CLOAD* functions . (Refer to " The 
Innards of BASIC11 by Harry Holloway, INTERACTIONS Vol • .3 no . 1 p2 ) 
Thus,  your machine code will be destroyed if. you use either of those 
functions. If you do need to use CSAV1� or CLOAD* in your program, 
simply execute Lines 10, 20, .30 and 40 before running the USR •. 

This group of lines can be called as a subroutine to initialize the 
USR and you will never have the fear of it not being there . 

Lines 50 and 60 select whether you want to PEEK or POKE. 
Lines 1.00 through 199 are for Peeking. Filter any Decimal address and 
it will PEEK it for you. Lines 200 through 260 are for Poking. 

I am also including the listing of the Machine Cod e for the USR 
routine. This is to show you how the program would look if you 
entered it in Machine Languaee. The listing giYes all of the 
mnemonics and a Dec�nal listing so you can compare the Pokes in the 
opening lines with what they mean in Hex and Machine Code .  This is 
only to clarify things for you so you can see, for example, that in 
address 19 , 079 is a 201 . What' s a 201 ? Well , in Hexadecimal it1 s a 
C9 or RETURN. I have given the listing to help you in your study of 
Machine Languageo 

· 

Because of the Machine Language Code, this program will PEEK and 
POKE anywhere in the Machine and it does not matter what address you 
want to look at. 

And now, I would like to share another great discovery. At 
least it was a discovery to me. After completing work on this Machine 
Shop Talk, I had a very enj oyable and useful conversation with Mr. 
Dave Ross of Micro Video . I want to thank him for his cooperation 
and graciousness o After telling him about the above article, he 
suggested to me that I use negative Poking and Peeking. Well, the 
thought never occurred to me until then alhough I do this and use it 
in the EDUBASIC Overlay which is a great piece of work by by R. P. 
Williamso It never occurred to me, I don' t know why, to try it with 
LEVEL II BASIC. I did as Dave said , give it a go and it worked great. 

For those of you with .32K machines,  your BASIC will allow you 
to look at addresses within the .32,767 range. But what if you want 
to look at addresses above .32,767 which is 7FFF Hex? You use a 
negative number in this way: The number needed for the correctly 
Poked or Peeked address = your desired number minus 65, 5.36. Let ' s  
assume the address you wish to look at i s  42,000 Decimal. 1b:as, 
PRINT 42000-655.36 Our answer is -2.3576. This is the number you would 
POKE or PEEK to get the equivalent of of' saying POKE 42000. Here is 
why. The line numbers, Pokes and Peeks are in integer BASIC, meaning 
there ' s  no such thing as POKE 4. 82, .3 .2 .  All numbers are whole numbers 
and furthermore, the addresses are all less than .32,767.  (assuming 
BASIC would allow ito ) In binary, .32, 767 2 to the 1·'5th power. Or, as 
we say, 15 Bits. Well, 8 bits and 8 bits are 1 6  bits . Where did we 
lose t bit? The machine and the software use the 1 6th bit as a sign 
bit. 0 is Positive and 1 is Negative. Youre actually turning on the 
1 6th bito Those of us who have used this with Edubasic are already 
familiar with use of Negative numbers for addresses above .32 ,767o 
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So, you ask, why the program now that we all know about the use 
of positive and negative addresses for Poking and Peeking? As I have 
mentioned b efore , BASIC does put res trictions on what you can and 
canno t do . In my program, via the use of the USR, theese restrictions 
don ' t  matter. There are many possibilities to eJq)lore . Here are 
some of my uses, and you may wish to experiment around and come up 
wi th some of your own. 

I had no way of receiving data througli my RS232 in LEVEL II 
BASIC. Or, for that matter, RS232 BASIC. With this program, you can 
use LEVEL II or Fast Graphics BASI C for RS232. Normally , for the 
Slagh port, you simply put in the overlay tape and for the Micro 
Video port, you would use RS232 BASIC or 32K BASIC. However, neither 
port gives a command to receive data. This may no t seem like much 
to you, but after working with the VI C-20 there are such command s .  
So ,  upo' returning to the Interact, I wanted to receive information 
without using a Communicator Overlay or something of that nature 
b ecause I still wanted the power of BASIC. Now, if I lit up some of 
your eyes ,  great l You can begin to see the enormous potential we are 
up against. We now have a way to receive as well as transmit data . 
That is one of the primary reasons why I d eveloped this program. 

Other use s  could be for a Monitor to work with your BASIC. 
Or, j ust have fun Poking and Peeking around . You will have to d e cid e 
on that, but I hope I have laid the groundwork for what could b e  some 
very interesting software in the future. Thanks for the chat, and 
we ' ll get together next time for another Machine Shop Talk. 

Sincerely, George A. Leggett, 20562 Woodward , Mt. Clemens ,  HI 
48043 

t R EM  H APPY M A R R I AGE NAM E "H APMV " 

2 REM GEO R GE A · L EGGETT 20562 WOO DWA R D  MT. CL. E&"'' EN S, 1'1l CH •  48 0 43 

1 0 PJ K Et 9 215, 2 5: PK• I 9  0 72: PO K EPK.t 33: POK £PK +  l.t 0: PO K EPK+ 2" 0 :  PuK EPK+ 3, 1 2 6 

2 0  PO K EPK + 4.1 50 : POK EPK + 5, 136: PQ K EPK+ 6.1 7 41 PO K EPK + 7" 201 

3 0 P() K EPK + 9, 33: PO K EPK + 1 0 , 0 : P·l K EPK+ II" 0: Pl K EPK +  12, 62: POK £PK+ 13, 0 

4 0  POK E'PK + 1 4, 119 & POK EPK+ 15, 201 

5 0  CL. S t  PRI N T"P a P EEK ": PRl N T"K a POK E"a l S= 1 N STR S< 1 > :  1 F 1  !< � "P"AN 01 $< > "K " 
G O TO 50 

6 0  IFl S= "K "GO T0 2 0 0  

1 00 CL.Sa INPUT" EN TE R  DECIMAL. A DtR ESS O F  PL. A C £  TO P E£1< "; EP 

110 H= INTC EP / 2 56 >  : 1.= EP -C 256• H> 

1 2 0 PO K E 19 0 7 3, 1. : PO K E 19 0 7 4, H 

1 30 PO K £19473, 128: POK E19 47 4.t 7 4: U= USRC 0 >  

1 40 ?RI N TPEEKC 19 08 0 >  s PRINT"PRESS S K E.Y 'ro STO P O R  �V K EY' TO G )  ),� • "  

1 50 I S= I N ST R SC1 > :IFI S< > " S"GO T0100 

1 99 EN D  
2 00 CL.S: INPUT" EN TE R  DECIMAL. A DD R ESS Of PL.A C E  T O  PO K E"; f.P 
2 10 H� IN TC EP/ 2 56 > t 1.• EP- C 2 56• H> 

2 20 PO KE19082, L. a PO KE19083o� li 

2 30 INPUT" EN TER DECIMAL. N lMBER TO B E  PO K ED••; p 

2 40 PO K £19 08 5I Pa POK E19 47 3, 1 37: U= USRC 0 >  

2 50 PRI N T"PR ES S  S K EY  TO STOP O R  AN Y  K EY  TO G J  ON " a  1 5• l l� ST R i< 1 >  

2 60 I F I  S< > "S"GO T0200 

O K  
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This section is devoted to your questions,  thoughts , information 
about yourselves and your computers. Other Interactors will be 
interested to know that they are not alone in their desire to know 
more about the Interact. Also, behind every Interact keyboard is 
a different person with a different interest, application and lefestyle 
all his/her mm. By the way, are there any "Interactresses" around'? 

EXPANDING INTERACT' S WORLD:. l-1r. Charles Smith of Friendswood , 
Texas,  posed some very timely questions in his letter of Nov. 1 0 ,  1 9g2 . 
He would leke to see some basic interfacing circuits for photo cells , 
strain guages, thermistors , and use of the Interact as a Volt Meter 
or Ohm meter. He is interested in any A. to D. applications for 
the Interact. (Analog to Digital) He tells us that his Pot. will 
only go up to 175.  Mr. Smith has also been investigating the 
possibility of using a Gommodor VIC disc which is available in his 
area for only $295. 00 .  

The discrepancy of  Pot values in different Interacts is  the 
fault of internal resistors in the machines. Our 1 6K goes to 220 and 
our .32K goes to 2l9. A quick test with no j oy stick plugged in with 
BASIC loaded to find the upper limit of your A� . to D.., Converter: 
PRINT POT(e ) ; POT( 1 ) and press CR key. All of your hardware questions 
will b e  dealt with in George ' s  new series, THE HARD FACTS OF LIFE. 

When asked about the VIC disc, George replied , "As time goes on 
and knowledge permits, I someday hope to couple the VIC and the VIC 
Disc with the Interact. Fbr now, itt s  a dream. But tomorrow, it will 
be  faet. 11 

'!hank you for writing, Mr. Smith, and do keep the letters coming ! 
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G EO RG E  A• L. EG G ETT 2 0 5 6 2  W O O tWARt M T• Cl. EM El\J S, M l Cli • � 0 4 3  
< s � < • > < • > < • > < s > < • > < • > < • > < • > < • > < • > < • > < • > < • � < a > < • > < = > < • > < • > < • > < = > 

1 N TRO DU CT I O N  

TH I S I S  'lli E S TART O F  A BRAN D N EW S ERI E S  WH I CK  1 S I N C EREL.V 

H O P E  W U  .. L B EN  EFl T EV ERY O N E· TH E S ERI E S  DEAL S WI TH H ARDWAR E  AN D  

TH E US E O F  Y O UR CO M P U T ER ·  

• •• • • • • • • • • • • • • • • • • •  tO N O T  TURN TH £ PAG E· • • • • • • • • • • • • • • • • • • • 

I F  Y O U  H AV E  B EEN S CAREt TO DEATH BY TH E  WO R C  H AR.tWAR f. D04'V ' T  . 
B E· UNL I K E  ANY O TH ER  H ARDWARE ARTI CAL S Y O U H AV E  REA D  I A S SU R E -YO U 

T H I S WI LL B E  A WH OL E N EW APPRO ACH I N  DO I N G  AN D  L. EA� l tJ ABO UT 

H AR DWAR E· AL SO WH A T  I S  1"'1 0  S T  I MPO R TAN T I S  I SHALL. S UPPL.Y ALl.. TH E 

S O F TWARE TO R t.N  TH E H AR C WARE• 
TH ER E  AR E P RO BABLY A M I LL I O N  Q U ESTI O N S AT TH I S PO HJ T  A S  TJ 

W H A T  I HAV E  I N  M I N D  AN D WH AT I S  GO I N G  ON • L ET M E  S TART .TH I S 
0 F F  BY T ELL I N G  Y O U  WH O I AM • 

M O ST O F  Y O U  KNO W M E  BY MY MACH I N E SH O P  TALK AN D  P RO G RAi'i S 
I H AV E  WRI TT EN I N  PAS T I N T ERA CTI O N S• B ESI DES TH I S I H AV E  W RI TT fL� 
F O UR P R0 3RAM S FO R Ml CRO VI DEO WH I Cli AR E ll i  'tH EI R  CATAL O G  PL. U S  
P ART O F  A COMM ER C I AL PRO GRA.'WJ . FO R TH EM ·  OKAY .  YO U SAY S O  Y O U  r-t US T  · 

K NO W  Y O UR SO F TWARE FAI RLY W ELL B U T C  WHAT DJ ES TH I S H A V E  TO DO W I TH 
H A� DWAR£? 

I B EGAN I N  EL EC TRON I C S WH EN  I WAS 1 3  Cl AM N O W  29 > B E CAU S E  I 
W AN T ED TO B EL l  EV E I T  O R  N O T BUi l.. T MY O WN COM PUTER· I W fN T  I N TO 
K -MAR T S  C AT THAT TI M E  TH EY  HA D AN EL. f.C TROr H C BOOK S ECTi O N S >  AN D 
A SK ED WHAT BOO K  I WO UL. D  N EE D TO. S TART BUU .. tl N !l  A COM P U T ER· W EI..l.. 
I N  1 9 66 THAT W O UL D  B E  L. I K £  CiO I N G  I N  A S TO RE N O W AN t ASK HJ tJ  TO 
B U'f  A BO O K  TO M AK E AN I N TER S TELl.. ER SPACE SH I P• N EE IL f.S S  TO SAY I 
G O T  A S TRAN G E  LO OK • TH E  M AN  A SK .E t  WHAT I N EW O F  EI. EC T RON I C S  I 
S Al 0 N O TH I N G, TH EN  H E  A SK E D  WHA T  I N EW ABO UT £L. £CTRI Cl ty ,  W EL.l.. I 
H A D H I M  TH ER E I  FO R T t:N AT E FO R M E  MY FATH ER H A D  l.. ET M E  U S E  A - S ET 
0 F H I S BO OK S ON EL EC TRI C l  TY FROM ARO t.N D  9 Y E.ARS O f  A G E• SO TH I S 
THO UGH T O F  L EARN I N G  El.. E CTRON I C S  01 D NO T BO 'IH ER l"' E  AT Al..L. • I i'1 EAN 
BY THAT AG E I KN E W  DC CI R C UI T S, AC Cl RCUI TS, DC AN t  AC M O TO RS ,  
D C  AN D A C  G EN ERATO R S, TRAN S FO RM ERS, AN D  M O R E· SO I FI G URED TH I S 
C O U... tN ' T  B E  M UCH H AR tER I F  ANY TH EN  TKAT· I H A D  A G R EAT M A TH  
B ACK G RO W O  BY TH EN  WI TK ALL. 1H E  AL G EBRA AAD TRI G ON Or-t ETRY I W O UL. D  
N EED SO ON 1 W EN T. I H A D  1H £  G REAT EST S UPPO RT YROM MY FATH ER WH O  
N O T ONt.Y H EL P E D  FI N AN C E  99 1 O F  MY EL EC TRON I C  EN DEAVO RS B U T  Al.. SJ 

S P EN T  CO W'n.. ESS H O UR S  H ELPI N G  M E  BUi l. t  WHAT EVER CRAZY CI RCUI T I 

C AM £  UP W I TH •  TK I S H ELP WAS EX TREM EL.Y I M PO RTAN T  I N  '!H E  B EG l �N I N G 

S I N C E  I WA S BORN WI TK C EREBRAL PAL SY WH I CH A F F EC T S  MY H AN .D S  A� D 
W ALK I N G WI n1 A SL. I GH T SP E ECH I MPAI RM EN T • O V ER MY 1. 1  F E  1 AM Gl. AO 
T O  SAY I T  MY CON DI TI ON ONt.Y I M PRO V ES WI TH AG E· N O W  1 CAN SOL. OER 
I C CI RCUI TS AN D WO RK W I TH PC BOARDS AN [)  MANY O TH ER TH I N G S  I WO U.. 0 
H AVE N EV ER TH O UGH T O F  S Y EAR S  AGO · I STI LL. HAVE TRO UBL. E W I TH 
S OM ETH I � G S B UT M A I NL.Y I T  I S  J UST F I N DI N G  TI M E  AN D  W I TH TWO Kl D S  
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MY G I RL. D EBBI E AG E 2 AN D MY SON O F  4 MON TH S• TI M � I S  JN E TH I N -3  

THAT I S  HARD TO F I N D  'Ill E S £  DAY S· 
3 Tl 2 1  I SP EN T  MY TI M E  ON 

FO R TH E N EX T 8 Y EAR S  FROM I . 
CAM E UP W I TH O V ER 9 0  

EL. ECTRON I C S  AN D  I NV EN TI ON s . T� �E T��� E�E.tERAl... TO M AN Y  Dl F FEREN T 
D I F F ER EN T  EL. ECTRO N l C I N VEN TI ON 

CI TY H ALL. BU'T · YO U .. 
C OMPAN I E S .  I OON ' T KNO W I ���� � �� �H

-�USI N ESS AN D A FT ER TH R EE 

;�:;N��T;::��T��G:T
Y�R S  O f  TRY I N G  I L. E.ARN ED £ttY L. ES SJl� ,  

TH E HAR DWAY · · 
O U  SO 'IlU S 1 S WHY 1 TH 1 NK I AM Q UAl.. I Fl E O  TO TRY AN D  H £l: P  Y 

W I TH  N EW AN D  DI F F ER EN T  H AR tWAR E AN D  Y O U  CAN TAK E A DVAl\l TA!.i E  O F'  

S I X T EEN Y EARS O F  C I R C UI T S  TH AT I HAV E  K EP T  I N  L O G  BO O K S· OKAY 

N O W  THAT Y O U  H EAR D  MY L I F E  STO RY  L ET ' S  G ET ON WI TH A N EW  �TO RY 
I N  Y O UR L I F E  

• • • 
WH EN I TALK E D  ABO UT A N EW APPRO ACH I M iN T I T· I F  Y O U  A R E  

L I K E  M E  Y O U  AR E AF'RAI D T O  GO I N TO Y O UR I N TERAC T  TO OJ M I NN O R  
R EPAI R S, N EV ER M I N D I N STALL I N G  CI RCUI TS 1HAT CO tJL. t  BL. O W UP TH E  
W H )l. E TH I N G .  SO WH A T  O TH ER WAY I S  TH ER E  TO H AV E  H AR DWA R E  AN O  
N O T  GO I N TO I N T ERA C T?  W ELL. TH I S I S  WHAT TH E  H AR D  FA CT S O F  L. I  f £  
I S  ALL.. ABO UT. EACH I S S U E  I H ) P E  TO Sli O W  YO U AN ·l 'IH  E R  C I RC UI T TH AT 
M AY BE O F  H EI..P TO Y O U, WI THJ UT R EWI RI N G  YO UR I N T E� C T· 

TH E N E>< T  Q U ES T! Ot� I S WI 1.1. I HAVE TO SOL. OER? Y ES, BUT 1 F 1 . 
C AN  ANYON £  C.AN, R 1. GH T, RI GH T I  1 1  I S  NO T THA T  H AR D  BU'T L I K E  AN Y
TH I N G  I N  L I F E TH E  M O R E  Y O U PRACTI C E  'IH E  BETTER Y O U G ET. Y O U CA'.I 
U S £ WI R E  WRAPPI N G  B UT, TH I S I HAV E FO UN D M AY WJ RK G R EAT WH EN 
Y O U  AR E DEAL I N G  W I TH ALL I C ' S  < I N T ERGRA T E D  C I R C UI T S >  BUT Wi tH 
0 TH ER C•)t'i PO EN TS I T  CAN B E  A PRl BL. &1 .  

N E>< T  WH AT TY P E  O F  C I R C UI T BO AR D SHO UL D  Y O U U S E• THI S I S  
ALl. UP TO TH E  C I R C UI T SI Z E  AN D  I SH ALL. TRY AN D  T £1..1.. Y O U WH AT 1 H AVE U S E D  I N  TH E PARTI C UL AR CI R C UI T W E  ARE BUI L. Dl N G. f' H�ALL.Y I F  I OON ' T  B UI L. D  I T  AN D T E S T  I T  Y O U W I LL. N O T S E E  I T· 

WI TH TH I S C I R C UI T Y O U CAN HAVE A TTL. H I GH AN D  LO W O UTP UT T J  U S E  TO A C T! VAT£ 0 TH ER Cl RCUI TS 0 R HAR DWAR E. S U CH  AS R EL AY S  THAT T URN ON M O TO R S, L I GH TS, O R  AN Y  O TH ER TH I N G S  Y O U CAN 'TH i i�K O F  AN D US E. I SHALL N O T BO RE Y O U WI TH TH E  CI RCUI T O P ERATI ON AN L  F O R  THO S £  O F  Y O U  WH O DO N O T  Ki"JO W  H O W  TO R EA D  A S Cri  EM ATl C DON • T GJ A WAY I H O P E  I N  A UPCOM I N G  1 S SU £5 TO EX PL A I N  BA SI C SYM BJL S ·  FO R N O W H AN G  I N  TH ER E. 
H ER E I S  H O W  1 T WO RK S. TH E  I N PUT I S  H O OK E UP VI A A J A CK  TO Y O UR TV S P EAK ER J A CK .  TH E  GRO lN D  C TH E G RO lN D  SYMBOL H A S  TH R E E  L I N ES WH I CH  G ET SMALL ER AN D  PO U l T  Dl Wli >  I S  H O OK E D  T O  TH E  O UTSI D E  0 F THE J A CK ·  I F'  TH ER E  I S  N O  J A CK l tJ  Y O UR TV Y O U  C AN  DO A F EW THI N G S TO G ET 0 UT 0 F 'ni l S. ( 1 . )  WI RE A J A Ci< TO Y O UR T V  SP EAK £R. 
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M ANY EL. ECTRON I C S TO R ES WI LL S EL.L A DEVI C E  THAT Y O U  CAN H OOK UP 
W I TH J U S T  CL I PS <'tlil S  M EAN S  �0 SOL DERI � G  O R  CUTTI N G  W I R ES> • 
I SH ALL U S E  RADI O SH ACK PARTS L l  S T  ONLY B_ECA U S E  'ni E.Y  ARE WO RL D
W 1 DE AN D EV ERYON E H A S ON E N EAR TH EM  BUT, TH ERE ARE MANY O TH �R 
L ES S  EX P EN S I V E  COM PAN I ES· (2) YO U COL D U S E  A T EL EPH ON £ f>I CK UP BY 

Y O UR TV SP EAK ER  ( PH O N E PI CKUP CO I L  44- 5 3 3> AN DC ni EN  RlN I T  TO 
Y O UR CAS S ETTE M I C I N P UT AN D H O O K  TH E  CI RCUI T TO YO UR CAS S ET T E  
R ECO R D ER SP EAK ER J ACK · (3) I F  Y O U tO N O T H AV E  A CAS S ET T E  R £CO R D ER 

YO U CAN US E A M I N I  AM PL I FI ER SUQi A S  RA DI O SH ACK ' S  2 7 7• 1 0 08 PAG E 
1 2 1 ·  Y O U CAN U S £  A M I CRO PHON E I N STEA D  O F  A PH ON E -PI CK UP. ANY ·l f 
TH ES E WAY S W I LL WO RK F I N D BUT I L I K E  TH E  DI R ECT WAY B �ST• Tli l  S 
EL I M I N AT ES O UTS! DE NO I S E· 

O N C E  Y O U HAVE TH I S H O O K ED UP Y O UR AR E R EA DY  TO GO ON • I DI 0 
N O T SAY TH I S W O UI.. D B E  EA SY 1 SAl D YO U WO UL D  N O T H AVE TO GO I N TO 
Y O UR I N T ERACT. TH E  CI R C UI T CAN WO 'RK FROM 4 VO L TS TO 2 4 VOL T S  B UT 
I SUGG EST Y O U  U S E  A R EG tJL.A T E D  S VOL T  PO W ER S UPPLY SO Y O U ARE 
C OMPATI BL E W I TH O TH ER  CI R C UI TS WE W I LL A DD ON LAT ER· N O W  I 
R EAL I Z E - A S  VOL T  PO W ER S UPPLY MAY N O T B E  I N  YO UR H O U S E  AN D  Y O U MAY 
N O T  WI SH TO I NV ES T. N O  PRO aL. EM LO OK AT nl E  CrUI CK WAY -YO U  CAN 
M AK E  O N E WI TH O N E I C A CAPACI TO R AN D  A 9 VOL T  BATT ERY F O R ABO UT 52 
AN D I N  L ES S  TH EN  3 0  M I C'J S • I F  YO U WI SH TO R EPL A C E  nl £  BAT T£R'f WI TH 
A BAT T ERY EL I � I N ATO R Y O U WI LL N EED MO R E  CAPACI TO R S '  TO f l .l. TE.R O UT 
TH E AC H t.H .  I F  I R E C EI V E  AHY L ET T ER S  I N  TH E  I N T ER ES T  O f  WH AT A C -
H tM  I S ALL ABO UT I WI LL DI S C US S  I T  BUT itU S  I S  l>I O T  TH E  Ti r1 £.. 

I C- 1  I S  A 78 0 5  R EG tLA TO R. AT FI RST TH I S MAY L O OK L I K E  A 
T RAN SI S TO R  W I TH ONLY TH REE WI R ES BUT, N EV ER  TH E  L ES S  I T  I S - A VERY 
C O M PL EX I C. I T  P URPO S E  I S  TO TAK E AN UN R EG UI.. ATED - VOL TAG E OrJ 'ni £  
I NPUT AN t  S UPPLY A CON STAN T  VOL TAG E O VER A WI D E  C URR EN T  RAN G E· 
CH ECK TH E  SPEC. SH EET TH A T  COM ES WI 1H . 1H E  l C  FO R MO R E  D ETAI L ·  
TH E P URPO S E  O F  C l I S  TO FI L TER O UT ANY F EE DBACK O S CI LL ATI ON 
P RO DUC ED BY TH E  Cl R C UI T I T  PO W ER S .  I CK O O  S E  • I Uf FO R n u S BUT 
I T  ALL D EP EN DS ON WHAT FREQ UEN CI ES nlAT ARE G EN ERAT E D  BY 'm E  
C I RCUI T. TH E  M O R E  C I R CUI T S  YO U A DD TH E  MO R E  CAPACI TO R S  L I K E  C l Y O U  WI LL N EE D. I WI LL EX PLAI N M O R E  O F  TH l S WlUN 'm E  TI M E  COM ES. 

+· 
9 

volt 
batt. 

-· ... . . 

1 Pari. Lis't 
i 1 91.3 Racdi.o Sback Ca. t. 
� CJ 1101 t, &lercelll 23-,a:3 
: pg. 1 11 
: ! w Ba. u. suap 2?1-32 � 

pg. 1!1 
. 7&1S 276-17'11 pg. 11 6 
.1ut 272-1.411, p:g. 1� 

. 1uf'd 
+5 volts 

OUTPUT 
Ground 



INTERACTION INTERNATIONAL PAGE 2 3 

t'J ·  W TH AT W E  H AV E  A PJ W E.R SUPPLY W E  CAN GO ON • 1 A S S� BL. £.0 

TH E C l �C UI T ON A SI N GL E  I C  BO AR D C RACI •l SH A CK 2 7 6 • 0 2 4  PA..:a £ 1 2 3 >  

A N D U S EC AN 1 6  P I N I C  L. O W PRO FI L E  S l CK ET ·  TH E  56 7 I C  I S  ) N l.Y A 

8 PI N I C SO TH l  S AL.L.O W E "t  l't £  Tl P UT TW•;) T,;)N £. CECO D ER Cl RC U l  T S 01� 
0 N E BO AR D· I DRI LL E D  H JL. E S  IN TH E  PA OS BECA US E. I T W A S. EASI ER F l R 

M E  TO POK E TH E  COMPO EN T S TH RO UGH TH E H OL. ES Al� C B EN D Tti £ l. EA O S  

B EFO R E  I SOL DER E D· TH I S  H O WEV ER I S  N O T N EC E SSARY I f  Y .l U  CAl� ti OL. D  
T H E SO L DER i; l.N ,  TH £  CO M PO EN T1 TH E  SOL t ER � [, TH E I C  BOARD AL.l. At 

O N C E· 
TH ERE I S  N O  EA SY WAY TO T ELL. Y O U H O W TO ASS EM BL E TH I S BECA U S E.  

EX P ERI EN C E I S  Y O UR B ES T  TO OL · I FI R S T I t� S TAl.l.. TH E  SJ CK ET fOL.L. J W EO 
B Y  TH E  R ESI S TO R S AN D  TH EN CAPACi tO R S .  I N  MY CI RC UI T C 4 I S  N O T  

M O W TED ·)N TH E  BOAR D B ECA U S E  I T  tEP EN t S WH AT Y O U AR E ll J i i� �  T l  U S £.  

A S  AN I N P UT .  MY C I R C UI T R EQ UI R ES · 6 5  V l L T S  TJ TRI G ·3 ER I T  AN D  C 4  

E Q UAL S  • l  UF D . Y O UR VAL UES l'tAY VARY . YO U M AY B E SO� EWH At 

R EL I EVED TO KN O W  THAT I H AV E  BUI L. t 6 O f  TH E S E C I R C UI T S  

< 3 [):) UBL E BlAR DS > AN D  TH EY  AL L  W l RK E [I  FI R ST TI I'1 E· 
R 2  I S  A TRI M!i E'R PO T A&� D  Sli l lL D  B £.  TH E LAST 1H i ri ll  Y O U I 1� S ERT 

B ECAUS E  TH E  CJN S TAN T  B El� Dl N G  AI� D Fl. I PPI N G  O F  TH E BJ A R D  CJ UL D B R EAK  
I T . F I N Al.LY I N S ER T  TH E I C AN D  MAK E S UR E 'fi) U H A V E  I T  I i� TH E R I  JH T  

W AY .  N ·) W Y O U  AR E R EA O'f  TO TE S T  I T J UT .  fi RST CH ECK ALL. Y l UR 
W O RK AN D M AK E S UR £ N O TH I N G  I S  TO UCH I N G AN Y TH I N G  I T . SH ) UL D  L� i) T  B E  

T O UCH I N G .  S') L. DER A WI R E  FO R PO WER < R £ Dh J R:l W D  C BL. A CK > .. I N P U T  

A N D O UT P UT .  
TH E  WAY I T E S T E D  I T  AI� O TH E WAY Y J U M US T  T ES T I T  AR E T W J  

D I F F ER EN T  TH I NG S . I U S E D  A SCO P £, VO L T  lH1"1 M ET ER, Ai'J D  f R EQ U EN CY 

C O UN T ER .  I W I L.L A SS U'<f £ YO U H AV E  N O !'J E. I M U S T  SAY TH I S  W I L L. 
P R ES EN T  M E  W I TH A BI G G ER PRJ BL EM  TH EN Y J U. I M US T  T RY AN D  CX PL. Al l.'ll 
I T  AN D  Y O U  O N LY H AV E  TO Dl I T. W £l.L H ER E  CiO ES. 

FI R ST Y O U  M US T  K N O W WH AT EX A C TLY TH I S CI R CUI T DO E S ·  WH EN Y J U 
T URN ON P·:l W ER TH E  O UTP UT I S  li l llli M EAlH N G  1-J O C URR E.N t I S  fL.; ) IJ lt>J � 
T H R ) U\31i RL C R ES I STO R L O A C) . RL CO UL. O ' T T £R 
Y It r-o-R 1:) L t t l u • 'fil £  !. EO l"i tJ S T  H AV E  
A O� l PPI N Q  R£SI STO R  O R  YO U WI LL BLJ W. O UT YO UR J.. ED C US Ukl.L.Y 1.. £.0 ' S 
A R E  2 TO 3 VOL TS N O T  5 VO L tS L i lt £  O UR PO W £R S UP PJ..Y > . W I TH PO W tR 
0 �  TH E L ED WI Lt. B E  O F F .  WHEN TH E  C·l RR EC T  TON £ I S  l t'J PU TT EO TH E  l. f.[) 
W I LL. G ·l O N • TH E  TOLIJ E TH AT WI L L.  TR1 Ci 3 £R I T  I S  A OJ U S T EO BY R2 C TH £  
P O T> .  S ET TH I S I N  TH E  M I D O F  I TS RO TATI Or� .  'lN MY CI R C UI T  TH E 
F l NAL. J UT C OM £ TH AT TH E  C I RC UI T AC C EPTED WAS I 0 e 3  H Z  C HZ S TA� OS 
f ·) R  H ER TZ  WH I CH M EAN S  CY CJ.. E S  P ER S ECO� O> A C CO R OI N \i  TO l'tY f R f.Q .  
C O t.N f ER .  N O W  WH AT DO E S 1lf l  S H A V E  TO Cl W I TH TH E  I N T ERACT. W El..J.. 
T KAf ' S S I M PL E TO EX PLAI N .  TH E  I � T ERAC f  1 S A 1-H C £  TvN -E. G iN  ERATO R 
A r-1 0 SO Wli &J  Y O U P U T  A TON £ 'M RO U3K TH E  TV THAT TH E  CI RCUI T W l l.L 
A CC tf> T  TH E  L ED WI LL. G O  ON AN D  WH EN Y O U  TAK E AWAY 'Iii £ T�N E: ol R  

C HAN G E  I T  TH E  t EO Wl l..l. 130 O F F. 
W I TH TH I S KNO WL EDG E W E  H�VE PO W ER TO 1H f:  UTSI C E  WJ RI-. 0  TH RU 

0 tm I NTERACT WI TH N O  PJ RTS OR CuM PL EX  WI Rl t'JG TO TH E  I ERACT. 
W' E NO W CAN CON TROL O TH  £R OEVI C E S . WK A1' 1 S SO G R EAT ABO UT TH I S  
C I RCUI T I S  THAT EV EN I F  SOM E TH I N G  W EN T  WRON .J AN O  Y O U  H A P P EN  TO 
O VERI.. O AD I T  O R  SH O R T  O UT SOf'I ETH I N G  ALL Y O U L O S E  I S  A H AN OF UL.J.. l f  
P A'RTS N O T TH E I Nt ERAC T !  AN �  9 9 1 O F  TH E  TI M E  YO U W1 J..L. AT \II Ru S t  
O NLY HAVE TO R EPLA C E TH E  1 c. TH I S I S  WHA T  TH E  HARD FACT S O f  L. l  f f.  
l S AL.I. ABO UT • 
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A SI M PL E  O N E L I N ER .  
1 � �  N PU'TT: TON ET, 6 5 :  G O  TO U!J 
T H AT ALL I T  I S• I N  MY CI R CUI T l N EE DED A DURATI ON Jf 6 5  J R  > fJ R 
F O R  B E S T  R ESUL TS BUT TfU S CAN B E  Qi AN G EO I F  YO U AL T ER .C l. "  C2o� C 3  
l F A  FAST ER T I M E  l S N EE D EOo I FO l.N O  TH AT WH EN T a 36 T-l 40 TH £ 

C I RCUI T TURH O N • Y O UR N lM B ER S  MAY VARY . - TRY TURN I N \i  TH E  PO T -

T O  S ET TH E  DECO DER FC> R AN O TK ER VAL UE· AN VARY 

Y 0 Urt I NPUT FROM A EW CY Cl.. ES Tv W EL.l.. 0 - H - l'iv RrE 
THAN I N TERACT O R  Y O UR TV CC> Ul. D  PRJ DUC E •  I F  Yv U 00 H A V E  A S CO P E  
O R  FR EQ U EN CY CO W T ER TO U CH 1H E  PRO BE TO P I N  5 O F  1H E  l C  fO R TH E 

F R EQ U EN CY I T  I S  T lN E D TO . 00 N O T HAV E AN I N PUT A T  TH I S Tl rt £  J R  
TH E R EA DI N G  Wi l..l.. B E  FAI.. S E· 

O N  TH E  FOLLO WI N G  PA3 E I S  TH E S CH EMATI C AN D  PARTS l.. I ST ·  I f  
Y O U N EED ANY O F  TH E PARTS 1 Wl l..L B E  HAPPY TO S EN D YO U A COM PL. ET E 

K I T  TO B UI L D  O N E TON E DECO t;,.ER O R  T WO S E£ PARTS L. l S T. I A!i S O RRY 
THAT l CAN N O T  O FF ER TH E  C I R CU I T BUi l.. T I Sl ti PL.Y 00 N O T  H AV E.  Ttl £ 

T I M E· 
WHAT CAN 1 IX) W1 1H 1 T? 

I N  COM I N G  l S SU E S  I SHALL. SH O W Y Q U H O W  TO US £ n u _s CI RCUI T TJ 
D l AL.  Y O UR  PH O N E.. A UTO M A TI CALY , S EN t liO R S E  C.) D£, TU 0 J F F  
A PL 1 AN C £S., RlN O TH ER T1L CI R CUI TS, CJN VERT TH £ ON E B I T TJ 8 BI T S  
A N D M UCH , M UCH M O R E .  AN D  1H l  S 1 S ON LY Ot"LE L I T 1 T. 
Y J UR I N T ERACT I S  FAR FROM D EA D  I N  fA CT I T  I S  J US T  B EGI N I N G  A N EW 
1.. I F E,  A N EW  l.. I F E  TH AT I S 1H £ HARD WAY I 

Red 
LKO 

+5 v.ollts 

OU!PU� 

Part List 
1983 Radio Shack 

Catalog 

Resi:3tors Page 1 26 
RL 1 K  271 -023 
R1 6 . SK 271 -632 
R2 5K PC Mount Pot· 

271 -217 
Capacitors Page 1 27 

01. . 1ui' 272-1 ©69 
02 2 . 2ui' 272-l421il 
03 4.7� 2?2-1 422 
C4 : .  1 uf 272-H �(>9 
External Resistor for 
LED 330 271 -01 7 
LED Red 276-041 pg1 1 5  
IC LM567 276-1 721pg1 .il,4< 
IC Board 276-C24pg1 2) 

Kit Price $1 ® . 00 
Payable to 
G.A.L. Electronics 
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ADVERT! SEl1ENT 

INTERACTION INTERNATIONAL PROGRAHS ON TAPE 

1 913 SUBSCRIPTION SPECIAL 

Sub scribe now to both INTERACTION INTERNATIONAL Magazine . and 

to the programs on cassette tape for 1 983. 

Receive a $6�GO Savings Plus a Free Cassette Storage Album with 

tape of Vol. 4 no . t inside. Cas sette Album holds twelve tapes 

as shol-tn in Radio Shack 19&2-&3 Cat. pg. 43 Thus , a $1 0 . t1G value 

Total SUBSCRIP TION SPECIAL $45. 0� Includes six issues of the magazine 

INTERACTION INTERNATIONAL Plus six cassette tapes of INTEHACTION 

INTERNATIONAL Programs Plus one Cassette Storage Album. 

Single copies of INTERACTION INTERNATIONAL tapes remain $6.00. 
·---- _________ ., __ 

· · - ···- ·- � - --·-- _________ .;.._ __ .,-. ______________________________ _ 

ADVERTIS:EMENT POLICY 

Tho se wishing to adverti se in INTERACTION INTEFUJATIONAL and who 

require five lines or less may do so without payment. All that is 

required is that I receive a working model or tap e .  I do this to 

insure that anyone who buys your product will receive a working product 

that does exactly what is advertised . 

For products requiring additional space, such as full-page 

advertisement, please contact me to make further arrangements .  

INTERACTION INTERNATIONAL welcomes all advertisements o f  products or 

services as Interactors are a small but d evoted computer familyo 

FINAL THOUGHT 
It i s  with my utmo s t  appreciation that at this time all Interactors 

give a special thanks to our printer, Ted McAdam of Warren, Mich . , 
because no matter how good the programs are, how well-thought out the 
features or the articles, without him to put it down on paper, you could 
never b e  reading this nov. Thank you, Ted r r r  



I N T E R A C T I O N I N T E R N A T I O N A L  
GEORGE A .  LEGGETT 

20562 - Woodward 
Mt . C l emens,  M i .  48043 

' .. 



$ 3.0 0 A C O P Y  
$ 1 5.0 0 FOR 6 
I S S U E S A Y R .  

0 1 0 0 1 0 0 1  
0 1 0 0 1  I 1 0  
0 1 0 1 0 1 0 0  
0 1 000 1 0 1 
0 1 0 1 00 1 0  
0 1 0000 0 1 
0 I 0000 I I 
0 1 0 1 0 1 00 

I N T E R A C T I O N  
I N T E R N A T I O N A L  

A M A G A Z I N E  F O R  I N T E R A C T O R S  A N D  F O R  
A L L  P E O P L E  W H O  W A N T  T H E  C O M P U T E R  
K N O W L E D G E  OF _IO MORROW, FOR TODAY 

MAR. - APR 1983 VO L .  I V  N O. 2 
----------------------

TABLE OF CONTENTS 

Credits • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  2 
Publisher' s Statement • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · � · ·  2 
Random Hems 

Spotlighting Interact World • •  • • • • • • • • • • • • • • •  • .  • .•  • • • • 5 
Mr. 11in Responds • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6 
In Reply To Mr. i • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7 
How The GET ·KEY got gotten • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7 
Interactors Input 

Correspondence Froo Interactors Worldwide • • • • • • • • • • •  8 
DECK OF CAliDS 

LEVEL II BASIC Routines • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  9 
Two Poker Solitaire Games 

LEVEL II BASIC Programs • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  13  
· For The Interact Who Has Everything : 

COUNT And CLOCK PATIZli/CE Games 
LEVEL II BASIC Programs • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  1 7  

Hachine Shop Talk 
Color My World • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  22 

The !lard Facts Of Life 
Input Has Gone Tb POT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  27 

Advertisement 
1 983 Product List • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  31 



















I N T ERAC T I ON I N T E R NA T I ONAL PA G E  I 0 

A:ny de.ta that you wish to have in your ow program must be after 
Line 41 or the interpretation of the subroutine will be all wrong. 
Line 50 stores the character set data right into the RAM. Once it is 
there, you need not come back to Line 50 unless you need to use the · 
CSAVEII and CLOAD*_ functions. Since those two functions are rarely used, 
machine code is stored in the memory location that BASIC uses for them. 

All of the four subroutines should b e  called by a GOSUB Command 
since they end with . a RETURN. The first routine begins at Line 61000. 
It read-s all the data into the A$ array. Lines 42 through 41 data or 
!.11 52 cards are read into A$. There is a RESTORE so that the data 
will begin loading from the right place. Note here that the variable 
CL = 52. CL means Cards Left. This is used to keep track of how many 
card s e.re left in your pile for stockpile games where yau must keep 
track of that or for knowing how many cards have been de!.lt out. It 
can be used for a number of other things. CL is - decremented by the routine 
for picking cards. But here, it is always set for 52 or a new deck of 
cards.  Though the routine takes up two lines, one line is merely for 
RETURN, which would �ot fit on the line with the routine. 

The next routine sits at 611 00. This routine random �enerates a 
number from 1 to 52. It then looks to see if that card A${R} R for 
Random, is in the deck. If' 1 t is not in the deck, there will be . a 
0 in its place. Thus, it will repeat the process. 7his is important 
to remember when the deck is getting low. When looking for the last 
two or three cards it will take a little longer because it is looping 
looking for what cards are· left in the deck. It' s  all random so you 
never know which one it will pick. This card is stored in the variable 
A$ and a 0 is returned to A$(R) to take that card out of the pack. 
CL is then decreased by 1 thus, one less card is in the deck. The only 
place the card will appear is in A$. It could be a KC which is a King 
of Clubs.  Don' t  worry about decoding this now because the other routine 
will do this .  This is pointed out because you may want to store a 
Dow card. 

The next routine is at 61200. This requires two parameters before 
you may call it. They are XA and YA where XA is for X Axis and YA is 
for ! Axis. Where do you want to output a face-down card on the screen? 
This is purely a graphic routine. It does not affect the deck of card s .  
XA must be from 0 to 1 00 and YA must be from 77 to 1 26. If you g o  beyond 
that, there is no protection, no Syntax Error but it can goof up your 
BASIC and your program. 

The card is dealt face-dow and initialed on the back. You may 
have a difference of oppinion about the initials I have chosen, but 
for me, they �re the best ! Iou may >dsh, however, to have other things 
in mind such as your own initials .  Though I cannot see 1vhy t But nevertheless 
if you look at Lines 61 200 and 61 210 they are simply put on the back 
of the playing card by an OUTPUT statement. Just substitute your own 
initials in those outputs. 

The tone in htne 61210 is to make the sound of a card being laid 
down on the table. 
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The last of our four card routines ,  and the longest and most complex 
is to d isplay the card face up. To be sure that card s are d isplayed in 
the proper color at the proper coordinate, we start with color. 
Before calling this routine in your program, set Color 0 as 0 and 
Color 1 as 1 to make sure that Hearts and Diamonds are red , and Club s 

·and Spades are black. As in the above routine ,  you must have the XA 
and YA parameters with XA between 0 and 1.00 and YA being between 
77 and 16.  A$ must have a legal card value in it. Anything other than 
the Data will give you an improper result. Upon giving the card the 
XA and YA parameters and a card value from the data in A$, calling the 
routine at 61 300 will output a card on the screen. In our programs, we 
i<ill use this routine to output a white card wi tb black or red numbers 
and suit symbol s as in a real deck of cards .  

This routine returns several useful pieces of information to 
variables that you may find helpful. Variable Z returns what color was 
used . It will be 0 for black and 1 for red . The suit played will 
return in AR$ or A Right as I call it. In AN$ which is converted to 
T$ it will tell you if it was a T for 1 0 ,  J for Jack, Q for Queen or K 
for King . It irill also make the sound of the card being 

'And there you have a d eck of cards for the Interact. I have had little 
difficulty working with this .  Here is a brief recap to help make your 
programming j ob easier. 

GOSUB 61 000 Restores the d eck. 
GOSUB 61 1 00 Picks card out of d eck and puts it in A$ 
GOSUB 61200 Deals card face down given XA and YA parameters. 
GOSUB 61 300 Deals card face up given XA, YA, and A$ for card . 

I hope you will find the routines as useful as I have in making 
great new card games ,  solitaire, games against the computer, and , as 
you will see, games your computer can play ! In this issue, I have given 
what I b elieve to be a variety of games d emonstrating the uses of the 
d eck of cards routine s .  Although I hope you will enj oy all of the games ,  

· think of them as a study guid e to help you come up with many more. 
I hope before very long to be seeing a lot of feedback on new and 
different card games for the Interact and Interactors� 

I I 
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R D S  •• """ E " CARDS" 1 REM DECK 'J F  PLAY I N G  CA • .. ,...., 
3 2 R EM  G EO R G E A· L EG G ETT _2111 56 2 W J J  CWA R D  l"' T· CL. EL'I EN S  .. l'I I CH 48 l11 4 

3 REM CCECEM B ER I I • 1 9 8 2  
5 CI. EARC 2 50 > : CI M A $ C S 2 >  

POK EPK 1 1 6  1 111 POK E I 9 2 1 5 .. 2 5 : POK E 1 9 47 3· 9 : PJ K £ 1 9 4 7 4  .. 7 4: PK .. I 8 9 5 3 : POK EPK. t :  . + I  
1 5 POK EPK + 21 7 4: PO K EPK+ 31 2l11 5 1  PO K EPK + 41 1 6 2 :  POK EPK+ 5• 5 :  POK EPK+ 6• 2 !1J I 
3 0  DATA 7 .. 7 ,  l f18 ,  2 54• 2 � 4• 1 2 4• 56• 1 6 • 0• 1 6• 56• 1 2 4• 2 5 41 1 2 4• 5 6 •  1 6  
3 5 DATA I 6• 56 .. 8 4• 2 5 4 .. 8 1&  .. 1 6• 5 6  .. 1 6• 56• 1 2 4 .. 2 5 4  .. 8 4  .. 1 6• 5 6  
4 0  DATA 1 8 1b 1 68 .. 1 68 .. 1 68 . 1 8 41 0 • 0  

. 

4 2  DATAAH .. 2H .. 3H• 4H• 5H .. 6H .. 7H .. 8H .. 9 H  .. 1H . JH ,  QH , KH 
J& J& OAT AA o, 2 o, 3 o, 4 D• 5 o, 6 o, 7 o .. 8 [), 9 D• T D• J D. Q D .. K Ii 
4 6  DATAAC• 2 C  .. 3 C  .. 4 C  .. 6 C  .. 6 C  .. 7 C• 8  C .. 9 c .. TC .. J C .. Q C, K C  
4 8  DATAA S, 2 S  .. 3 S  .. J& S, 55, 6 s .. 7 5 .. 8 s .. 9 S •  T S  .. J 5, Q S, K S 
5 0  FO RX• PK + 2 0 TO PK +  56 : R EADA: PJK EX .. A: N EX T  
1 00 CI. S : CO L O R0 .. 1 .. 2 .. 1 
l llll GO S UB6 1 00 0  
1 20 FO R'f Aa 7 4TO U J S T EP- 1 7 
1 30 FO RX: Aa 6 TO I 00 S T EP I 3 
1 40 GO SUB6 1 1 00 
1 50 GO SUB6 1 2 0 0  
1 6 0  GO S UB6 1 300 
1 70 N EX T 
1 8 9 N EX T  
1 9 0 I $• I N  STR SC I >  : I  FI S< > " S "3J TO I 111l11 
5 99 9 9  EN D  
6 0 121 0 0  POK E 1 8 9 6 0, YL. :  POK E 1 89 6 1  .. XL : POK £ 1 8 9 6 2• CJ : PJK £ 1 8 9 63• 7 7- Y A  
6 1210 1 121 P O K  £ 1 8 9  6 4  .. X A :  US= USRC 0 > : R ET tffiN 
6 1 000 CI.= 5 2 :  R E S TO R E: FO RX •  I TO 3 7 :  R EA DA S :  N EX T: F J RX ,.,  1 TJ 5 2 :  R f.A DA S C X > : N tx T  
6 I 0 1  111 R ETURN 
6 1 1 00 Ra i N TC 5 2 • RN  t:C I > +  I ) :  I F A S C  R> '"' " lil " G O  T0 6 1 1 l11 0 
6 1 1 1 0 A S• A S C R >  : A S C R> = "Iil " :  CL.= CL - 1 :  R ETURN 
6 1 20 111 XL"' 1 2 : YL "' I 6 :  CO a 3: GO S UB60 0 0 0 :  0 UTP UT " -3 ", XA+ 2 .. Y A- 2 .. 2 
6 1 2 1 0  0 UTP UT"L. ", X A+ 5, YA-9 .. 2 :  TON E5 .. I 5: RET URN 
6 1 30 111 XL• 1 2 : YL • 1 6 : CO= 3 :  C= lil :  ARS"' RI GH T SC A S  .. I > :  Al� S=J.. EFT S C  A S  .. 1 > :  TSa CH R S C  5> 
6 1 30 5  POK E2 4 5 4 5  .. 29 : PO K E2 4 5 46, 7 4  
6 1 3 1 0  1 FAR S• "H " TH  EN C• I :  CH sa CH R S C  1 > :  ·30 T0 6 1  4l1l0 
6 1 32 0  I FAR Sa " D" TH  EN C= l :  CH S= CH R S C  2 > : •3 ·J T·J 6 1 400 
6 1 3 30 I FAR S• " C " TH EN CH S• CH R S C 3 > : 13J TJ 6 1 4l11 0 
6 1 340 1 FAR S= " S "TH EN CH S= CH R SC 4) 
6 1 40 0  I FAN S= " T " G O  TO 6 1  500 
6 1 4 1 0  I FAN S= "J " TH  EN T S= "J ": GO T0 6 1  500 
6 1 42 0  I FAN S= " Q " TH EN T S= "Q ": GO T0 6 1 511l l1l  
6 1 4 311! I FAN S= "K " TH EN T S., "K ": JO T0 6 1 5l11 0 
6 1 4 40 T S=AN S 
6 I 500 GO SUB6 0 11l l1l l1l :  J UTP UT T S  .. X A t- J ,  YA- J ,  C: 0 U TP U T Q-1  $, X sH 4, Y .M. - 8  .. C :  TJl� E5• I 5 
6 I 5 1  Ill R ETURN 
O K  
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'Y,,'Q :rOl:Bit SGLI rA.Ilili C,.,!-�J;;:; 
i3y Geor[c A. Leggett, 20562 ·. ioodw,r::: , �-it. Clo1en s ,  : :I 41;043 
The foll01ri.nr; t�10 programs d eal with !·oker. For tho se of you who 

.have played the ew:1e ,  I ' m sure you ' ll get a kick out of it. It' s simpl e 
yet intriguing, and it can get addictive . For tho s e  of you 11ho have 
never played the c;a.OJe, this can be a gcod �eacher • •  l.gai:-1, we Hill b e  
using tbe Fa st .irapbi c s  routi:Je unc our new Deck o �  Card s .!'louti;-Je .  

In both [:>-Jtle s ,  you enter youl' na.'l e  start wi th �1 000 in your purse. 
You 11ay bet any amount o f  money up to the to tal  anow1t in :rour purse. 
If you go b roke or bave 0 left, then you must RUN like any gambler 
would ! Only in this program you must type the word RUN to start all 
over aeain �•hich i s  much easier than doing the real thing I 

In the first program, STUD PO!�ER, you are asked how liluch to bet 
on that hand o f  card s .  NoF, you are d ealt five cards which are face 
down and then turnecl up. At that ti:�e, you will inst!intly knoi< what you 
have in j•our hand . Th e  computer will take several second s to evalua te 
your hand and give odds basecl on 11hat the chances are of tho se five 
ct!rd s being dealt to you fro1:1 a n_ei;ly shufflecl deck. Thus, for a pair 
th e odds are quite low because t!;ere are �a!'$ conbina tions .  For example ,  
it only works out to 1 . 364, meaning i t  happens a l o t .  Of course the odds 
of you getting nothing are th e greatest. Whereas the odds of getting 
a straight flush , the highest hand you can get (barrir"g a royal flush 
which is still a straiJht flush in this game ) , >rill only come up once 
in 64, 9?3 times that you are d ealt a band . So unless you Hant to sit 
around for a very long time, a straight flush will be quite rare . Of course 
I have never seen it. Please let me :--�.,ow if you do . You will find all 
theese odds and statistics starting at Line 2000 to 2oeo. Thi s is 
based on The Complete Of Indoor Qames Ed i to r  Peter Arnold . 

After the computer has read your hand and di splayed what you have, 
you must then press a key. For the b eginners out there, this mll gi ve 
you time to sit back and analyze ho1J the results \Jere arrived at. When 
a key is press eel ,  your winnings (or lo sses)  are talliecl and put into 
( o r  d educted fro1:1) your purse .  Now, -wi.th the new amount of money in 
your purse, you are ask ed to bet again and th e ga!ile pro ceeds from there 
so long as you have money in your purse. T.'1e gar.1e will also keep track 
of how many hand s are d ealt. This is for you stati stics nuts out there, 
and to give you some information to make the !;ame more meaningful . 
�ihat I like to do is to see how r.vJ.ny !land s i t  takes me to make a 
million dollars or mor e .  Beginners may thi::Jk this is sh eer insani ty, but 
I bave done i t  in under .30 hands and right now a t  thi s  testing took 34 
hand s . Thus, :rC''l can try to t etter your record as you go "-long . 
This to me put:. a little spark of competition and meaning to ghe game. 
Or, hoi< fas t  can you go broke? Well • • u There is no loeic fo r going 
broke , or 0 :noney. Just press Control C a::Jd type RUN again. I leave the 
end inu 11;:: to j'Ol:. If I receive .9.!1J goon su<nnis sions for lo sint; the game, 
or even for makin;� a r1illion, we would ,;.ll enj Oj' seeint; a great ending .  
I leave it in your hand s .  
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DRl'W POKER uses the same foundation as as the STUD POKER game. 
The only changes are Lines 170 through and including 230. DRAW POKER 
allows you to seLect as many as three cards,  discard them from your 
original hand , deal you that many new cards, and then give you the 
odds for that hand of five cards . You must note that because you are 
dealt extra cards, the odds are not true to' 

what they would be in 
STOD POKER It does give you a winning edge in the game but because you 
need a little more strategy in deciding what to keep and what to throw 
away, it about breaks even. Of course it does take a little longer to 
play because you are making decisions. lOu can use the same guidel�es 
as suggested in STUD POKER and try to make a million doll!U"s in so _many 
hands. After this point, your money purse value would start reading 
out in exponents. '!his is how LEVEL II B!SIC operates, and without 
spending a great deal of time to put in conditions not doing this, you · 
will just have to be content to have 1 Bt-06 or more in your purse.  
Of course this leaves. us open to become billionaires I And for that 
matter, as far as we can go, which is 10 to the 37th-aires !  
Whatever aires they are--this subj ect is getting a little too windy for 
me l So, when I take it on the air, I simply leave it at becoming a 
millionaire. 

For those of you subscribing to INTERACTION INTERNATIONAL programs 
on tape, you will receive �oth complete programs on the tape so you 
will merely have to CLOAD either STUD POKER or DRAW POKER. To avoid 
needless repetition, the listing for DRAW POKER includes only. the lines 
to be changed from the program of STUD POKER which is listed first. 

So, I hope you will enj oy the games. I leave you with one thought 
to keep in your head : You got to know when to throw ' em, and know 
when to hold ' em. 

REGARDING DISCARDINGa The discarding option in DRAW POKER 
comes after you place your b et. Iou are asked how many cards you · wish 
to discard from yoilr hand . No other keys but o, 1. , 2 1  or 3 will get a 
response. Then, you are asked which card s .  For esample, if you have 
chosen 3 card s ,  the computer will wait for 3 numbers . The card in 
your hand that is farthest left on the screen is 1 ,  Card 2 is to the 
right of Card 1 and so on until Card 5 ,  which is farthest right. 
Just press the number of any card you wish to throw away, such as 1 3 5 
which are simply prompts , so you need not press the CR key for 
quickness .  You are immediately dealt new card s face down, then when all 
selections have been made, your new card s are turned over. Then play 
continues as above and the computer evaluates your hand and pays or 
d educts the winnings or losses to or from your account. 
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I R EM S T U D  POK ER FJ R J N E N HM E.  " S T U I:i l " 

2 R EM  G E'J R G E  A· L EG G ET T  . 2 0 56 2  W·J 'J CWAR •'i T. CL EI'1 El� 5• M l · 48 0 43 

3 REM D E C EM B ER 1 5• 1 9 8 2  

5 CL 5 :  COLJ R111 • 1 ,  2• 7 :  CL EAR< 2 50 > : Cl L'1 A 5C 52 > • C< 1 8  > 

6 0 $= " .. 

1 0 POK E 1 9  2 1  5, 2 5: PO K E l 9  47 J, 9 :  P J K  E l 9 4 7 4, 7 4: PK"' 1 8 9  5 3 :  P·JK EPK• I I  PJK EPK • l •  1 6  

I 5 POK EPK+ 2• 7 4: P J K  EPK • J, 2 0  5 :  PJ K EPK+ 4• 1 6 2 :  POK EPK+ 5• 5 :  P·JK EPK+ �· 2 0 1  

2 0 P·JK EPK+ 1 3• 2 0 5: POK EPK • l 4. 2 3 1 :  PO K EPK • I 5• 7 :  POK EPK • 1 6  .. 5 0 :  POK t.PK +  I 7, 2 1  

2 5 p.JI( EPK • 1 6 ,  7 4 :  P·JK EPK + 1 9  • 2 0  I :  POK E 2 4 6 50• 2 2 :  POK E2 4 6  5 1  • 7 4 :  �"' 1 8 9  6 5  

3 0  DATA7 • 7• 1 08 . 2 5 4· 2 5 4  .. 1 2 4. 5 6  .. 1 6• 0• 1 6· 5 6  .. 1 2 4. 2 5 4. 1 2 4 . S6 .. 1 6  

3 5  DATA I 6• 56 . 8 4• 2 54 .. 6 4  .. 1 6  .. 56 .. 1 6  .. 56• 1 2 4 .. 2 5 4. 8 4• 1 6  .. 5 6  

4 0 · DATA I 8 4• 1 68 .  1 68 •  1 68 •  1 3  4 .. 0 .  0 

4 2  DATA.AH. 2H• 3H . 4H • SH . 6H • 7H. 8 H  .. 9 H .  TH , J H ,  QH , KH 
44 DA TAAD, 2 0  .. J D, 4 0, 5 0• 6 t. 7 [;, 8 o, 9 [;, T [;, J D. Q D, K D 

4 6  DATAAC• 2 C• 3 C• 4C• 6 C• 6 C• 7 c. s C• 9 c. T C• J  C• Q C, K C 

48 DATAA S. 2 5. 3 5 ,  4 5, 5 5, 6 5 .  7 5. 8 5. 9 5  .. T S, J S, Q S. K S  

5 0  FO RX = PK + 2 0 T'J PK+ 56 : R EA CA: POK EX. A : IHX  T: PRi l� TCH R 1C 7 >  

6 0 . I N P UT"EN TER Y J UR N AI'1 E  "; N s: CL S : P U= l 0 0 0  

I 00 CL S :  G J  S UB6 1 00 0 :  C C=  C C+  1 :  J UTP U T " SH  UFFL E!', 3 6• 3 5• 3 

I 1 0  TON E S. 1 0 0 :  CL S :  PU= PU+ Y B :  PJK E2 1.1 5 4 5, 29 : P J K  .E.2 4 5 o46. 7 4 

I I 5 O UTP U T " $ "• 6• 30• 3 :  O UTP U TPU, 6, 30• 2 :  J U TP U T"I N PURS E", 56 • 30• I 

I 20 POK E l 9  46 2• 6 :  PRI N TN  5; " EN TER" :  I N P UT"YJ UR B ET"; Y B: I FY B> PUTH &� CL S: i3J T:J 1 20 

1 2 5 CL S :  O UTPUT" S "• 6• 7 0 . 3 : 0 UTP UTY B. 6• 7 0. 2 :  J UTPUT"I lll P J T ", 7 0 •  70 .. 1 

I 2 7  J UTPUT C D. 6. 1 8 .  3 :  J UTP UT"H .Ai� LS DEL T"• 42• 1 3 •  1 

I 30 ·J UTP UT "  $ ", 6. 1 2• 3 :  P lP  P U- Y B :  ·J UTP UTPU. 6• 1 2• 2 :  •J UTP UT " I N  P U R S E."• 60 .. 1 2• I 

I 40 Y A"' 4 5 :  FO 'RX A= 1 6 TJ � 0 S TEP 1 6 :  GJ S UB6 l l 0 0 :  GJ S UB6 1 20 0 :  C 1C X .A/ 1 6> = A $: ,� EX T  

I 5 0  Y A= 4 5 :  F J  'RXA= 1 6  TJ9 0 S TEP 1 6 : A $= C 5 C X A/ 1 6 > :  i3 J  S UB6 1 3 0 0  

1 60 N fX T  

2 9 0  FO 'RX =  I TO 5 :  L S OO = L EF T S (  C S C X  > ,  I > :  R S C X  > = Rl GH T S C  C SC X > .  I > :  l� EX T  
3 111 0 G O S UB I I 0 0 

. 

3 1 0  S F= 0 :  FK2 0 :  FH"' 0 :  FL= 0 :  S T= 0 :  TK:a 0 :  TP= 0 :  :J P= 0 

3 2 0 G J 5 UB 3 0 0 0  

3 3 0  F J 'RX =  I T O  5 :  Q=L C X > : CC Q > = CC Q ) + 1 :  N EX T  
4 00 I FR S (  I > "' R $ C  2 >  AN DR $ (  I > =  R S C  3 >  AN DR $ (  I > = R 1C 4 >  AN C R $ (  1 > = R SC 5 >  TH EN FL= 1 
4 1 0 FO RX = 2 TJ 1 4 : I F CC X >  = 4TH EN FK= I 
4 2 0 I F C< X > = 3 TH EN TKa l 

4 30 I F CC X > = 2 TH EN J P= J P• l 

4 40 I F  C C X > := I AN C C C X +  I > = I AN C C C X  • 2 >  = I Ai-.J CCC X +  3 >  = 1 AN CCC X: +  4> = 1 'IH El\1 5 'f., 1 
49 0 N EX T  

5 111 111 I FFL =  I AN  DS T= 0 3 J TJ 20 111 111 
5 1 111 I F FK =  I GO TJ 2111 2 0  

5 20 I F TK= I AN DJ P= 0 30 T0 2 0 50 

5 2  5 I F TK =  1 A.'J OO P= 1 ·30 T-J 2 111 3 0  

5 3 0 I FJ P= 2 GO T'J 2 0 6 0  

5 40 I FO P2 1 G:) TJ 2 0 7 111 

5 5111 I F S T= I AN CFL= 111 GO T0 2 111 4111 

5 6 111 I F FL= 1 AN D S T= 1 •3 J TJ 2 111 1 111 
6 111 111 I F  fK= 0AN DTK= 0AN L FL= 111AN C:J P= 111Al\J l:i 5  T= 0 3 J  TJ 203 111 
9 111 111 O UTP UTJ $. 6. 6 2 . 3 : J UTP UT"PR E. S S  AI-J Y K .E.Y ". t 8 . 56. 2 : l $= I l� 5 TR iC 1 > : 13.) T;) l 0 0 
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1 00 0  I S= I N S T R S C 1 > : I F I $>- " 5" ::l RI S< " 1 " TH EN TJ N E 5 1 2 • 1 0 0 : 3 J T J 1 0 0 0  

1 0 1 0  I = VAL C I S> : R ET URN . 

1 1 0 0 X A= 0 : Y A:a 6 3 :  C0 = 0 : XL =  1 1 2 : YL= 1 4 : GJ S UB6 0 0 0 0 :  R ET URI-J 

2 0 0 0  0 Sa ''Y O U  G O T  A FL USH " :  Y B= Y B• 508 : G J  Tv 9 0 0  

2 0 1 0  0 S= " S TRAI GH T FL USH I 1 " 1 Y B= Y B.., 6 49 7 3 :  :i J  TJ9 0 0  

2 13 2 0  :) $= "  FD UR J F  A K I N C" : Y B=Y B.., 4 1 6 4: G J TJ 9 0 13  

2 0 313 O S• "  . F ULL H O U S E" : Y B=Y B• 69 3 : J J TJ9 0 0  

2 0 40 O S• "  A STRAI GH T " : Y B= Y B• 2 5 4 : GO TJ 9 0 0  

2 0 50 J Ss "TH R EE O F  A K l l-J C" I Y B=Y B.., 46 : ·3J T0 9 0 0 

2 06 0  O Ss "  TWD PAI R" : Y B= Y B• 2 13 : G J T0 9 13 0  

2 0 H l  O S= ''YO U ' V E  GO T A PAI R " : Y B,.. I N TC Y B• 1 · 36 4> : G J T0 9 0 0  

2 08 0  O S,. "N O T  EVEN A PAI R " : Y B= 0 : G J TJ9 0 13  

3 13 13 13 F O  RX = 1 TO 5 :  L C X > = VAL C L S C X > > : I FL S C X > = "J " TH Et-J L C X > = 1 1 

3 0 1 0  I FL SC X > s " Q " TH EN L C X > = 1 2  

3 13 2 13  1 FL SC X > = "K " TH ENL < X > •'l 3  

3 0 30 I FL S< X > = "A " TH ENL.C X > = 1 4  

3 0 3 5 I FL. S C X > = " T" TH  El'JL CX > = 1 0  

3 0 40 N EX T: FO RXa 1 TO I 4:  C C X > = 0 :  N EX T: R E T  UfM 

5 9 9 9 9  EN C 
6 01H J 0  POK E 1 8 9 6 0 . Y L : PO K E 1 8 9 6 1  .. XL : PO K E 1 8 9 6 2 •  CJ : POK £ 1 8 9 63• 7 7- Y A  

6 0 0 1 0  P O K  E 1 8 9  6 4. X A :  U S =  USRC 0 > : RETURN 

P A G E  1 6  

6 H l 0 0  CL =  5 2 :  R ES TJ R E :  FO RX= I TO 3 7 :  R EA OA $ : N EX T : FO &'< =  1 T J 5 2 :  R EA DA SC X > : tl! EX T  

6 1 0 1 0  R ET URN 

6 1 1 00 R= I N T< 52• RN DC I > +  1 > : I  FA SC R > = " 0 " G•J T.J 6 1 1 0 0 

6 1 1 I 0 A S= A S  C R > 1 A S C R > = "0 " :  CL. = CL - 1 : R E T  URN 

6 1 2 0 0  XI.= I 2 :  YL= 1 6 : C•J 2 3 :  G J  S UB6 0 0 0 0 :  0 UTPUT " ·3  "• X A +  2. Y A- 2, 2 

6 1 2 1 0  O UTP UT"L ", X A+ S, Y A- 9 ,  2 :  TON E S. 1 5 : R E T URl'J 

6 1 30 0  XL= 1 2 : YL = I 6 : C0 = 3 : C= 0 : AR S= RI GH T S C A S ,  1 > : AN S=L EFT S C A S. l l : T S:a CH R S( 5> 

6 1 30 5  PO K E2 4 5 4 5. 29 : P'.l K E2 4 5 46, 7 4  

6 1 3 1 0  I FAR S= "H " TH EN C"' I : CH S• CH R S C 1 > : GJ T::l 6 1 40 0  

6 1 3 2  0 I FAR S= " D" TH EN C= I : CH S:a CH R $ (  2 > 1 G J  T J  6 I 40 0 

6 I 3 3 0  I F'AR S= " C " TH EN CH S= CH R S C  3 > : 30 TJ 6 1 40 0  

6 1 3 40 I F'A R S= " S " TH EN CH S= CH R SC 4> 

6 1 4 0 0  I FAN S• " T" G O  T·:J 6 1  5 0 0  

6 1 4 1 0  I FAN S= "J "TH El-J T S= "J " :  GJ T::l 6 1  5 0 0  

6 1 42 0  I FAN S= " Q " TH EN T S= " Q " : 3 J T0 6 1 50 0  

6 1 4 3 0  I FAN S= "K " TH EN T S= "K " :  3 J T0 6 1 50 0  

6 I 440 T S= AN $ 
6 I 5 0 0  GO S UB6 13 0 0 0 :  0 UTP UT T $, XA+ 1 •  Y A - 1 ,  C: :J UTP U T CH s, XA+ 4, YA- 8 ,  C: T JN E S• I 5 
6 1 5 1 0 R ETURN · 

O K  

L I N ES 1 7 0 Tv 2 3 0  •'l US T B E  A C CE C  TJ TH E S T U L  PJl{ ER PRJ -3 RH1'1 I t� 
O R D ER TO M AK E  I T  I N T·J DRAW POK ER . YJ U t'1 AY TH EN C!i J S E  F RJ1'1 0 T J  3 
C AR DS A F T ER Y J UR H AN D I S  D EI.. T. 

1 7 0 O UTPUT"H J W  t'1 ANY CAR I: S DJY J U  WAN T? ", 6 , 6 2. 3 : I 1= L-J S T R 1C I >  
1 8 0 I F I  $ >- " 3 "0 R I $< " 0 " ·3 ')  TJ 1 7 0 
1 9 0 C C= VAL C I $ > : J J S liB I 1 0 0 

2 0 0 I F C D= 0 GJ Tl 29 0  

2 1 0 J UTP U T " WH I  CH CAR C S " , 2 4, 6 2 , 3 :  F J RX =  1 TJ C C  
2 2 0  G J S U8 ! 0 0 0 : Y A= 4 5 : X A= 1 6 • ! : 3 J S UB6 1 2 0 0 : G J S 0b6 1 1 0 0 
2 3 0 C: $ C I > = A $ : N EX T  

J !{ 
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FOR THE INTERACT WHO HAS EVERYTHING: 

COUNT and _CLOCK PATIEHCE GAHES 
By . Serial No . 006028 , 20562 Woodward , Ht. Clemens ,  MI 48043 

You know, I get sick and tired of my master pounding at my keys 
all day. I mean • •  ?, 8 ,  9, 1 0  hours a day, 7 days a week. ie never 
stops I Always writing silly programs for you humans .  I could care les 
about what A$ = or Hhat a FOR Loop does. And then sometime s ,  he says 
he 1 s trying to talk to me on my level in something he calls "Machine 
Language " .  Iexad ecimal is about as far from me as the moon is to you. 
I d eal with highs and lows ! What does he know of that? Maybe I ' m  the 
only computer who feels this way, but I 'm sure I 'm not. I mean, he 
wore my first keyboard to a frazzle, and I had to get a keyboard 
transplant !  Boy, one time I got so mad I made my vertical roll and 
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roll and roll. �e had to shut me off for two hours . I wish I had bubble 
memory so I could remember how I did that. I 1m always forgetting everything. 
Maybe one day. But for now, I tm pretty content in life. I don 1 t  ask for 
much in life--a nice sturdy table to live on and power in my CPU and 
ROH and RAM. And I 'm not difficult to feed , b e cause I. don ' t  eat a single 
byte ! 

So, as you Interacts can imagine, I was delighted when my master 
came up •li th two new games for us to play in our spare time-if we 
ever have any when we ' re not RUN-ning errands for thodehumans .  Yes, my 
fellow Interacts, here are two card games that we can sit back, enj oy 
and let our highs and lows and our TV screens get carried away with us l 

The first game I shall discuss is called COUNT. For you Interacts, 
j ust tell your master to load LEVEL II BASI C  and enter the program listing 
and you' ll be ready to play ! But let' s talk to the humans who will b e  
watching u s  play the game. The obj ect of the game i s  simple .  I must 
turn over the top card on my pile and count to myself " 1 " .  Actually, I 
count to my variable but • • •  and I give you humans a visual display as I 
count. You humans al��ys need audiovisual stimulation • • •  why can ' t  you 
be more like a computer? Watch your white blood cells eat up bacteria 
or something • • •  ! look at my electrons going through my brain ( 8080 CPU 
to you humans ) • • •  anyway, back to our game. I must try to run out the d eck 
of cards •nthout counting the same numb er to myself as I turn over from 
the d eck. I b egin counting at 11 1 11 and count up to 111 011 and s tart all 
over again. An Ace counts as 1 ,  and a Ja�k ,  Queen, or King counts as 
1 0  j ust as does a 1 0  card . I don ' t  )Jay any attention to suits in this 
game or for that matter, either game. Th ey 1 te j ust there to dazzle 
you humans and to r�ke the game fair by using a new d eck of card s for 
each d eal . So , assur!le I begin the game by counting 1 11 11 and the card I 
turn over is 8 of Glut s ,  Hell , 1 does not ec;ual 8 ,  so I may go on. I say 
112 11 ( the screen is my mouth in thi s  case, and turn up another card . which 
turns out to be a 6 of Hearts, and I 1 m safe again ! Only 50 more card s ! 
I go on like thi s  until I say " 1 011 to myself and it ' s  a 7 of Diamond s ,  
s o  I s tart over •li th 11 1 11 and turn up the next card . Oh-oh ! I t ' s the Ace 
of Spad es l ER ! l i !  So ,  I try ueain I I •rill keop playing forever if some 
iJise GUY doesn 1 t cut my po1-Jer ! I even eli splay how rwny d eal s I 1 ve had 
and Hhether I have ever >Jon , meanint;, run out th e d eck 1-1i thout r;atching 
ny counting nu:nu er \·.'i th the nw-.1b er o!l the face of a c;.u·d . 
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Boy, tho se 1 0 ' s ,  Jacks , queens ,  and kings \all get you ! 1ven a computer 
isn ' t  fast enough to b e:J.t them ! I trrust confess to you Interacts out 
there ( I '  11 tell you in binary, because He could never let our fellm1 
human beings knoH that \ve computers are any less than perfer:tion) but 
as rnan? hours as I have played COUNT, I have never yet won the game I 
I have come close though . Hy master and J:Jistress say it is possible, but 
vary rare. So, if any of my fellow Interacts can Hin , please let me know!  
l1y name is Serial no . 006028 and I live at the address of the publisher 
of this ma�_;azine. I hope you humans also enj oy watching this game as 
much as we computers enj oy playing it. Let ' s  face it, it saves you 
lots of urist action--therefore, you can save your wrists for popping 
food into your mouth or lifting drinks to sip on �1hile you watch • . 

The next grune I will show you is a very good gane that my master 
tells me he played as a boy,. He taugh t it to me, and I find it very 
entertaining. It keeps a computer like ne of'f the streets . Not that I 
have ever been on a street • • •  but if I were, I Hould much rather b e  playing 
CLOCK PATIENCE. I begin by dealing 1 2  piles of four cards each in the 
face of a clock. It ' s  more like a rectangle 0n my TV s creen, but you 
humans \all get the idea • . The 1 3th pile of four card s I put in the 
mid dle, thus , all cards in the deck are d ealt out. I turn over the f'irst 
card in the center of my clock. Again , I do no t look at the suit, only 
the ntlL'lb ers on the curd s .  You knm• that we computers love numb ers ! If 
for instance ,  that card i? a 4 of Spad es, it would be placed in the pile 
that corresnond s to 4: 00 on the face of the clock. No\Y I turn over the 
first card in the 4 : 00 pil e ,  which i s  a 9 of Hearts. This goes in the 
9 : 00 pile, and so on. In the face of the clock, Aces are represented 
by 1 : 00, 2 through 9 by their corresponding places on th e clock, and 
a Jack is for 1 1 :00 and a Queen is at 1 2 : 00 .  The King--h e ' s  the card 
you really don ' t  want to s ee in this game--goes into the center pile.  
The obj ect of the game is to get all of the cards in the face of the 
clock turned over before the last king is turned over. Thus, if all 
four Kings come up and you still have 1 2  curd s left, you try again ! 
I have mad e things easier for you hw�c.ns by puttine little red numbers 
by each pile of card s .  These are to indicate ho1v many cards are left 
face down in each pile.  I am happy to say, I do >Tin at this game. In 
fact, when I do not win, which is a good c eal of the ti�e , I get so 
annoyed that I shoot mys elf !  i.Jhil e I ' m  recovering, I display for you 
humans hm< =Y card s I have left. This is so you won 1 t have to worry 
about counting up all r.1y little red nwnb ers. I knoH how slow your brains 
work at times ,  so that ' s  \Jhy I put my little l3essage in the center of 
my clock. After this I display another screen to stimulate you humans 
out there �lith colors . I ' ll tell you ho\i many d ecks of curd s I have 
d ealt out, how many cards I llave l eft in eacll effort and hm·J many 
times I have b een succes sful. Furthem.ore, I tell you the averaee of 
cards left b ehind in each d eal since I b egan playing. I 1 r.1 a statistics 
nut myself. I guess I eet a lot of thut from my master \,fri ting all tho se 
progrums. He 1 s  crazy about keeping tfack of things like that. No , h e ' s  
just plain crazy ! He even l eft me on all night one• tiwe so I coulq 
play till rny IC'  s were com::tent l I plrwed o•.rer .300 hand s .  I had a pretty 
good averace too, leavi!![; a!l a·r6rage of 1 0  ccrds and I ran out the 

d eck several ti1:1es . 
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Let' s see what my fellow Interacts out there can do. But, beware ! 
Your hwman masters will be loading up this game all the time because 
they will love to watch you play. Talk about a pain in the cassette ! 
You humans would have a headache and be a little out of alignment too 
if somebody was turning a screwdriver in your head all the time ! · 

I really enj oy this game. I hope you computers, and yes, you 
living humans too, enjoy it as well . I know you humans colse things by 
telling each other to have pleasant memories and a fond farewell. 
So, to my fellow Interacts and to all other computers reading this , 
I ' ll close by saying: May all your mrmories be high and lovl Our human 
friends just want to ratember the highs. So ,  from Serial no. 006o21, 
a fond farewell ! .  Oh, and I guess I should give some thanks to the guy 
that programmed me to play these great games. Boy, I have to run them, 
he only pounded my keys and thought of i t l  But thanks any\l&y to so 
much, Mr. George A. Leggett. 

I REM C� O CK PATI EN C E N AM E  " C�K P T "  

2 R EM  G EO R G E  A ·  � EG G ET T  20 56 2  WO O DWA R D  r1 T• CL EM EN S  .. M I Qi 4EU 4 3  

3 R EM  J AN •  1 0  .. 1 9 8 3 

5 CL St CO� O R0 .. J ,  2 .. 7 :  CL EAR< 2 50 > : Dl l"' A S C  5 2 >.. O< C  1 3> 

6 DI 1'1 C [)( I 3 > 
. 

7 DI M CL C I 3 > 
I Ill POK E 1 9 2 1 5 .. 2 5: POK E 1 9  47 3 .. 9 :  POK E 1 9  47 4, 7 4: PK,. 1 8 9  5 3 1  PO K EPK .. 1 1  POK EPK+ 1 .. 1 6 . 

I 5 POK EPK+ 2 .. 7 4: POK EPK + 3, 21/J 5: PJK EPK+ 4, 1 6 2 : POK EPK + 5, 5 :  PJK EPK+ 6 .. 2 111 1 
2 1/J POK EPK+ 1 3  .. 2 fll 5 :  PO K EPK + 1 4, 2 3 1 : POK EPK + 1 5, 7 :  POK EPK+ 1 6 " Sill : PJK EPK+ 1 7, 2 1  
3 Ill DATA7 .. 7 ,  11 118 .. 2 54 .. 2 5 4 .. 1 2 4  .. 56 .. 1 6,� 11J, 1 6  .. 5 6  .. 1 2 4 .. 2 5 4  .. 1 2 4• 56 .. 1 6  
3 5  DATA 1 6 .. 56 .. 8 4  .. 2 5 4 .. 8 4  .. 1 6  .. 5 6  .. 1 6  .. 5 6  .. 1 2 4  .. 2 5 4  .. 8 4.. 1 6  .. 56 
4 0  DATA I 8 4 .. 1 68 .  1 68 .. 1 68 .. 1 8 4• fll, fll 
4 2  DATAAH .. 2H • 3H .. 4H ,  5H .. 6H .. 7H .. 8H .. 9H .. 1H .� J li •  QH , Kfi 
4 4  DATAA O. 2 0  .. 3 D  .. 4 0  .. 5 [), 6 [), 7 [,, 8 D .. 9 D .. T D, J  D .. Q J;, K O  
4 6  DATAA.C .. 2 C  .. 3 C  .. 4 C .  5 C  .. 6 C  .. 7 C  .. 8 C .. 9 €;, T C  .. J c .. Q C, K C 
48 DATAAS .. 2 5  .. 3 5, 4 5, 5 5• 6 5  .. 7 s, 8 s .. 9 s .. T5 .. J S• Q S  .. K S 
5 0  FO RX:= PK + 2fll TO PK + 5 6 : R EA DA :  PO K EX .. A :  N EX T :  POK E2 4 5 4 5  .. 29 : POK E2 4 5 46 .. 7 4  
6 0 DATA66 68 .. 6 3 7 4.� 8  468 .. 9 2 6 3  .. 8 4 48  .. 9 2 4 3  .. 8 428 .. 9 2 2 3  .. 6 6 28 , 6 3 1 0  .. 48 28 .. 4 5 1 0  

7 0 DATA30 28 " 2 7 I 0 .. I 228 " 2 3, 1 2 48 ,  43, I 2 68 • 6 3, 3068 , 2 7 7 4, 48 68 ,  4 5 7  4 
8 0 DATA30 .ll8 .. 4 5 4 3  

I 0 111 S J  S UB6 1 0 0 0 :  GO S UB 5000 : FJ Rx: =  1 T J  1 3 :  R EA DCK OO • C DC X  > : Cl. C X >  = 4 :  r� .EX T  

l l fll F•J RX: :s i T.J I 3 : GO S UB 5 1 0 0 : N EX T  
1 2 0 GO S UB6 1 1 0 0 : X A= 6 6 : 'f A:s 48 :  GO S UB6 1 2fll 0 :  3 J S UB6 1 30 0 :  G v S UB 5 2 0 0  

1 30 X A= 6 6 :  'fA= 48 : CO = fll : X � =  1 2 :  'f l. =  1 6 :  GO S UB 6 0 fll 0 0 :  X= CV: G J  S UB 5 1 0 0 :  G v  S UB 6 1  3 0 0  
I 4 0  O UTPUT Cl. C X > .. X C  .. V C. l h  C� < X > = CI.. C X > - I : J UTP UTC� C X > .. X C  .. Y C  .. I 

I 50 I FX:�� I 3.AN DC!.. C I 3> = f1l G O  TJ 2 0 0  
1 6 0 G O TO I 2 0  

2 0 0 C�= 0 :  F O RX= I TJ I 3 : C�= C�+ CL. C X > : !'I  EX T 
2 0 5  F.J l't<= 1 TJ 6 :  SJ lli D l " 2 f1l :  FO R T= I TJ Sfll : i'J .EX T: SJ Ull C J ,  2 1  : F J  RT= I T J 20 f1l :  111 EX T nllt.X T 

2 1 0 X A= 3 0 : V A= 5fll : C0: 2 : X L. = 52 : 'fl..= 2 0 :  G J S UB60 f11 0 0  
2 2 0  () UTP UT '"f J U � E F T "  • 3 3• 49 • 3 :  J U T P  U T CL. •  4 6 •  4 2 •  3 :  J U TP UT " l:AR O S "  • 40 .. 3 6 •  3 

2 30 TL= TL+ Cl.. : Tt= T D+ l z  I F CI.. = f11 Tli Eill TR= TR+- 1 

2 40 R EM  SJ N 3  L J J P  

2 5 0  FO RX= 2 5 0 T·J I S T EP- I :  TON EX .. I f11 : l'll EX T  

3 0 0 CL S :  C.JL J R 3• 4• 5• 0 : ·J UTP U T " TJ TJ L. C E.AL. S= "• 6• 7 0 . t : J u TP U T T O. 7 2 .  7 0 •  3 

3 1 0 J UTP UT " T J T J� CAR D S  l.. E. F T " . 6 • 6 0 . 2 : J UTPUTTL . 48 . 5 4• 3 

3 2 0 X A= Iil : YA= 4 eJ : C0= 3 : Xl.. = I 1 2 : YL.= 3 4 : 13 J S U8 6 eJ 0 0 0  

3 30 J UTPUT"Y .J U  H A V E  R U\1 J UT TH E  DECK "• 6 • 38 • eJ : J U TP U T T R .  5 4 . 3 2 • 2 
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3 4 0 J UT P UT " TI M ES " • 7i3 • 3 2. 0 : J U TP U T "Y J U L EF T  Al� ", 2 6 • 2 4• 2  

3 5 0 J U TP UT " AV ERA � E  J f ", 2 7 . 1 '3 • 2 : J U T P U T TL I T I:.• 6 • 1 2 • 0  

3 60 J UT P UT "P ER C £AL ", 6 0• 1 2 . 2  

3 7 0  'R £."1 S J N G  PLAY 

3 3 0  FJ RX= I T J 2 50 : TJ c'J EX , I 5 : N EX T  

3 9 0 CL S : CJ L JR 0 . ! • 2 • 7 : G J T J I 0 0 

4 9 9 �  I $= I N S T R $ (  I > :  EN C 
5 0 !21 0  R ES T J  � E: F JRX= I TJ3 9 : R EA C.A $: \-J EX T: R E T U RN  

PA G E  2 0  

5 1 0 0 X A= I N  T <  CK C X  > I  1 0 0 >  : Y A= Ct< C X  > - :< A l< I 0 0 :  X C= ! 1-J T C  C CC X >  I I  0 0 >  : Y C= C CC X >  - X C •  1 0 0 

5 1 1 0 .3 J S UB6 1 2 0 0 : 0 UT P U T CL C X > • X C, Y C, 1 :  R E T URN 

5 2 0 0  C V,. VAL C T $ > 

5 2 I 0 I F T $= CH R $ C 5 > TH EN C V= I 0 

5 2 2 el  I F T 1= "J "TH EN CV= I I  
5 2 3 0  I FT $= " Q " TH EN CV= 1 2  

5 2 40 1 F T $= "K "TH EN CV= 1 3  

5 2  5 0  I F T $= "A"TH EN C V= I 

5 2 6 0  R ETURN 

5 9 9 9 9  EN D  
6 0 11l 0 0  PO K E 1 8 9  6 0. Y L : PJK £ 1 8 9 6 1 •  X L :  PJK £ 1 3 9  6 2 •  CJ : P J K  E 1 8 9  6 3, 7 7- Y A 

6 0 0 1 11l  POK E 1 89 6 4, X A : US= U S RC 0 > : R £T ljRII 

6 1 0 0 0  CL= 5 2 :  R ES T O R E: FJ RX= I TO 3 7 :  Fl E.A [iA $ : 1� EX T : FJ RX "' I TJ 5 2 :  R .E.A DA £ C  X > : �� i.X T  

6 1 0 1 0  R ET URN 

6 1 1 0 0 R= I N TC 5 2 * RN CC I > +  I > :  I F. A $ C  R > = " 0 " .30 TJ 6 1 1 0 0  

6 1 1 1 0 A $= A tC R > : A S.C R > = "0 " : CL = CL - I : R ET URN 

6 1 2 0 0  XL= I 2 :  YL= 1 6 : C J =  3 :  •3:) 5 UB6 0 0 00 :  J U TP U T " 3  "• X .A+ 2• Y A- 2. 2 

6 1 2 1 0  J UTP UT "L "• X A+ 5, Y A- 9 ,  2 :  TJ N E 5, I 5: R E i LR,� 
6 I 3 0 0  XLz I 2 :  YL= I 6 :  C J =  3 :  C: 0 :  AR $= RI 3:-I T $ ( A $, I > :  .At'l i=L f.F T $( A $, I >  : T $= CH Fi.i( 5> 

6 I 3 1 0 I FAR $"' "H " TH EN C= I : CH !i"' CH R $ ( I > : 3 J TJ 6 I 40 0 

6 1 32 0  I FAR S.= " C" TH E>.-J C: I : CH £a C!-! R S. C 2 > : 3 J TJ 6 1 4 0 0  

6 I 3 3 0  I fAR $= " C" TH EN C H  $ =  C ti  R $ (  3 > : . D  T J  6 I 40 0 

6 I 3 40 I FAR $= " S " TH  EN CH $= CH R $ C  4 >  

6 1 40 0  I FAN $= " T "G'J T0 6 1 50 0  

6 1 4 1 0  I FAN $s: "J " TH EN T $= "J " : G J TJ 6 1 50 0  

6 1 42 0  I FAN $= " Q " TH  EN T $= " Q " :  G J  TJ 6 1  5 0 0  

6 1 43 0  I FAN $= "K " TH EN T$= "K " :  G J TJ 6 1 5 0 0  

6 1 4 4 0  T $= AN $  

6 I 5 11l 0  ·3 )  SUB6 0 11l l1l 0 :  ) U TP U TT £, X A+ I ,  Y A- 1 .  C :  J UTPUTCH $, X A +  4, Y A- 8 ,  C :  T J•'l 1:.. 51 1 5 
6 I 5 I 0 R ETUP.N 

J K  
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I R EM  C J l.N TI N G  CAR C GAM E D R  I t� TERA C T  N A'1 £  " Cu i.W T " 
t"' I CH 48 0 4 3 . 

2 R EM  G EO R G E  A ·  L. E\i G ETT 2 0 562 W J u CWA R C  M T o  CL EM EN S• 

3 R EM  WRI TT EN D EC EM BER 1 2 • 1 9 8 2  

5 CL. EARC 2 50 > : DI M A S( 5 2 > : COL J R0. 1 •  2• 7 :  CL S 

1 0 PO K E I 9 2 1 5• 2 5 : PJK £ 1 9 4 7 3. 9 :  PuK £ 1 9  4 7 4. 7 4 : PK= 1 8 9 5 3 :  PuK EPK• 1 :  PJK E.PK+ I •  1 6  

1 5 P J K  EPK+ 2 .  7 4 :  PO K EPK + 3, 2 0  5 :  PuK EPK + 4• 1 6 2 :  PJK EPK + 5• 5: PO K EPK + 6• 20 1 

2 0 P•jK EPK+ I 3• 2 0  5: POK EPK + I 4• 2 3 1 : POK EPK+ 1 5• 7: POK EPK + 1 6• 50: P J K EPK + 1 7, 2 1  

2 5 P J K  EPK+ 1 8 .  7 4 :  POK EPK + 1 9 .  20 1 :  POK E2 46 5 0 •  2 2 :  POK £2 46 5 1 •  7 4:  �· 1 8 9  6 5  

3 0  DATA7 •  7 ,  1 08 . 2 5 4, 2 5 4• 1 2 4• 5 6 .  1 6• 0 .  1 6• 56• 1 2 4. 2 54• 1 2 4• 56• 1 6  

3 5 DATA I 6• 56. 8 4, 2 5 4• 8  4• 1 6• 5 6 .  1 6• 56• 1 2 4. 2 54• 8 4• 1 6• 56 

4 el  DATA I 8 4. 1 68 . 1 68 . 1 68 . 1 8 4. 0. 0  
4 2  DATAAH, 2H . 3H• 4H ,  SH • 6H • 7H . 8H . 9 H .  TH • JH ,  QH, KH 
4 4 DA T AA o, 2 o, 3 O, 4 D. 5 0 .. 6 D. 7 D. 8 o, 9 D• T D• J D. Q D.o K D 

4 6 DA TAA C. 2 C. 3 C.o 4 C • 6 C. 6 C.o 7 C • 8 C.o 9 C. T C.o J C• Q C.o K C 
48 DATAA S.o 2 5, 3 5, 4 5, 5 5, 6 5  .. 7 S. 8 5, 9 S.o TS, J s. Q S, K S  
5 0  FO RX• PK+ 20 TO PK +  56 : R EA DA :  POK EX .o  A :  N EX T: POK £2 4 5 4 5• 29 : POK £2 4 54 6  .. 7 4  
5 5  PRI N T CH R S C  7 >  
1 0 0 CL S :  CT= 0 :  C C:a 0 :  CN :a 0 :  G O S UB 6 100 0 :  O UTPUT" D EAL S ", 7 6 .  7 2.o 2 :  D C=- DC+ l 
1 0 5 ) UTPUT DC. 7 0• 6 6 .o 3 
I 0 7 ) UTP UT"WON ", 8 2 .. 42. I :  0 UTPUT\i w, 8 2• 36.o 3 
I 1 0  >C A= 8 : YA:o: 3 5: G() S UB6 1 2 0 0 :  J UTP U T " CA R DS ", 6• 7 2 •  2 :  O UTPUT"L. E f T  l L� ", 6.o 6 6.o 2 
1 2 et J UTP UT"PI L E"• 6... 6 0.o 2 : I F CL • 0 GO T0 20 0  
I 2 5 GO S UB6 1 1 00 :  0 UTPU T CL. .  2. 42. 3 
I 30 X A= 5 0 :  YA= 3 5 :  GO S UB6 1 20 0 :  GO S UB 6 1  30 0 1  C C• C C+ I :  I F C C= I I TH EN  C C• 1 
I 40 0 UTPUT CC. 50. 42. 3 
I 50 I F T S= "K "O R T S= " Q "O R T S:a "J "0 R T S• CH R SC 5> TH EN  CN= 1 0 : G J  TO I 70 
I 55 I F T S= "A"'I'H EN CN= 1 :  G O  TO I 7 0  
1 6 0 CN= VAL C T S > 
I 70 I F CN <  > C C 'I'H  ENXA= 0 :  YA= 4 2 :  c:;l"' 0 :  XL,. 7 0 :  YL= 6 :  G·J S UB 6 0 0 0 0 :  GO TO 1 lf2l 
I 8 0 fO R>C= 1 0et TO I ST EP- I :  T J N  EX .o  S1 1� EX Ta G J  TJ 1 00 
2 0 0 G W= G W+ I : SO UN D3.o 3 32.: 0 UTPU T"I AM .

A W I N!� ER 1 1 1 "• 6.o l 2• 3  
2 1 0 F O RX= 1 T 0 2 00 0 :  N EX T :  SO LN D7.o 409 6: GO TO 1 0 0 
6 0 0 0 0  POK E 1 8 9 60, YL. :  POK E 1 8 9 6 1 . >CL. :  P J K E. I 8 9 6 21 CJ : PJK £ 1 8 9 6 3. 7 7- Y A  
6 0 0 1 0  PO K E 1 8 9 6 4  .. >C A :  US= U S R C  et > : R E T URN 
6 1 0 0 0. CL.= 5 2 :  R E S TO R E: FO R>C= I T0 3 7 :  REA DA S: N EX T: FO RX =  I TJ 5 2 :  R EA DA S C >C >  : N EX T 
6 1 0 1 0  R ETURN 

. 

6 1 1 0 0 R= I N TC 5 2* RN CC I > + I > : I FA S C R> = "0 "3J TJ 6 1 1 00 
6 I I I 0 A $"' A $  C R > : A S< R > = "el ": CL :a CL - 1 : R ETURN 
6 I 2 0 et  XL= 1 2: YL= 1 6: CJ= 3 :  G J  S UB6 el 0 0 0 ,  :J UTPUT"\i "• X A+ 2. YA- 2. 2 
6 1 2 1  el 0 UTPUT"L "• X A+ 5. YA-9 • 2 :  TO t� ES. I 5 :  R E TURN 
6 I 3 el el  XL= 1 2 : YL= 1 6 : C O =  3: C= 0 :  AR$= RI ·3H T SC A $, 1 > : AN $:aL H TSC A S. 1 > :  T S= CH R SC 5> 
6 1 3 1 0  I FAR$= "H "TH EN C= I :  CH $= CH R S <  1 > :  GJ T') 6 1 400 
6 I 320 I FAR S= " D" 'I'H  EN C= 1 : CH $:a CH R SC 2 > : GO TJ 6 I 40 111 
6 1 3 3el I FARS= " C " 'I'H EN CH Sa CH R $( 3 > : G J T J 6 1 4 0 0  

6 1 3 4 111 I FAR$= " 5 " 'I'H EN CH S= CH R $C 4 >  

6 I 4 el el  I FAN $= " T " G O  TO 6 1  5el0 
6 I 4 1 0  I FAN $= "J " 'I'H  EN T $= "J ": GO TO 6 1  5111 111 

6 I 4 2 0  I FAN $= " Q " TH  EN T $= " Q " :  Gu TO 6 1  5 0 0  
6 I 4 3 0  I FAi-.J $= "K " 'I'H  EN T $= "K " : GJ  TJ 6 1  5 0 0  
6 I 4 4 0 T $-= AN $ 
6 I 5 0 0  ·3) S UB 6 0 0 0 0 1  J UTPUTT $, X A �  I •  Y A- I •  C : ) U TP UT CH $, X A �  4, YA- 8 , C: TJN E S• 1 5 

6 I 5 1  eJ R ETURN 
:J K  
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COLOH i·!Y HORLD 
By Georr_;e A. Le�,;gett., 20562 \-/oodward , Nt. Clemens ,  t�I 48t>43 

Welcome to another �:AGllii'll!: SrtOr TALK and in this is:3ue I 1 ve so t a 
great bombshell to lay on all you Interactors out there. What I ' m  
about to show you may sound unbelievable at first and at second . But 
it i s  not only the truth but it is remarkable. I will hold you in 
suspen se no longer. The fact of the natter i s  your Interact can display 
eight colors. Big Deal. You knew tha t  all along . No , I don ' t  mean one 
at a time. Not four at a time, that' s  no big deal either. But how about 
eight colors at one tine on the screen? No , I have not gone off my · 
rocker and I ' m  not making this up . I have now loaded the program whi ch 
follows this article and am starir.g at my color TV screen which is 
outputting four columns of eight different colors in each colUff� at 
one time. Black, red , green, yellm11 blue, magenta , cyan, and white all 
at once ! Not only tho se eight at once but they ' re in four areas at once 
giving a combt.ation that appears to b e  32 colors at one tim e .  Talk 
about Color Hy World ! You never thought the Interact had it in it ! 
Well , it doe s .  I 1:rr. sure 1-Thim we all got our Interact, we experimented 
with the COLOR statement J;J.aking different colors, different prints on 
different backgrounds and \fe all had a ball at this .  Then we b egan to 
put a COLOR s tatement in a FOR loop for weird effects. But we always 
wished we could have more than four colors at one time. Or at least I 
did .  If there ' s  eight colors, why can ' t  we look at them all at once? 

The hardware limitations do not allo\f this .  But through softv�are 
especially !-lachine cod e ,  we can have eight colors at one time. I myself 
have outputted eight colors on one l etter before, but never on one 
whole screen. I wanted to do thi s ,  but I never could get it together 
until I paid a visit to l1icro Video in Septemb er, 1981 . I talked with 
Tom Hatulevich and he showed me an interesting program that displayed 
eight colors at one time. Needless to say, I was shocked . wnat a ·brilliant 
idea l And after b eing shown how it was done • • •  of course everything is 
simple when you know how to do it. It looked like a magic act, I 
must say. Well , I have b e en bothered for some time now of hm-1 to publish 
this concept without infrir.ging on a promise I made Tom which was not 
to let anyone knmo�. And I run keeping my promise to him although it 
may not appear that way and I do not wish to offend anyone. I had 
this d eveloped over 8 months ago and feel the time is right no1-.r to l et 
you knmv how to do i.t. (An instant update to this as final transcribing 
of this article is being compl eted : In checking a reference for the 
correct spelling of Tom ' s  last naL1e I came acro s s  even another way to 
ach i eve eight colors. This can b e  found in Hicro Vid eo .R.Al1 Pages Vol .  
2 no . 1 Spring 1 982 Page 12  1 1  Small Bytes 11 by Anthony \'l'a tson . ) 
Hy program is no thing at all like Tom' s .  Torn 1  E· took several hungred bytes 
as I recall. I could b e  wrong and I appologize. But it Has quite lengthy. 
This program can be done in BASIC using a USft cod e .  The subroutine for 

making the eight colors is stored in Data in Line 30 and Line 40 where 
Line 50 read s it into the rnemo r-j .  That is all the menory need ed to get 
your eight colors. 
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Th e  CP U  and ROM 1 insert new color information and a �  the sync 
circuit at that particular second grabs the information it will then 
update it with the new color. Before it gets down the screen you can 
update it thirty or forty times.  Therefore, you have a rainbow affect 
.of colors. This is how we output 8 colors at one time. 

That brings us to another problem. What if ve want to output 
different groups oi colors at different parts of the screen? lhere are 
limitations but ve can get around them. If, in our subroutine, we 
increment every color by 1 in this vay: Assuming we start with the 
statement COLOR o, t, 2, J. Incrementing them nov makes them become 
COLOR 1 ,  2, 3, 4. Increment them again to make <XJLOR 2, J, 4, 5. 
If we output four colors on the screen, as normal, let them be rectangles. 
Each color will be 1 greater than the other color. The left color would 
be 1 color behind that of the second column and so on. We are first 
defining our color statement as Black, Red, Green, Iellov. We update 
it to Red , Green, Yellow, Blue. We keep changing that information before 
our rectangles have time to be plotted. If this sounds confusing, it 
may very well be. All I can say at this time is load in the program, 
type RUN, and seeing is believing • • • • •  · 

Now that you have run the program you should be a little bit 
shocked at the results. � are ve doing this in BASIC if this is 
suppo sed to be the MACHINE SldOP TALK'l Good question ! The reason for rrry 
decision is to capture the whole audience. I felt that if I gave it to 
you in all iexadecimal as loading �1 s and L1s and incrementing B 1 a  
and C1 s I wuld lose '0% of the crowd . But this way, I want everyone 
to take full advantage ·of what Machine Language can do for you with a 
little help from BASIC. Iou do not have to become a wizzard at the 
8080 to get a needed result. You can combine the forces to use the 
80801 s Language and BASIC as one. That is the goal with which I began 
the year and it is the way I· intend to keep on going. I do not 
believe any longer that you can hav� one without the other. The binding 
of the two languages will give you that much more power than you had 
before. 

I 'm sure that if you have run the program and have had the chance 
· to see the results for yourself, you can come up with an enormous 
amount of of ideas of your own. For those of you who j ust want to use 
it as it is, fine ! wave a ball with it. Output boxes and letters at 
different areas of the screen. You1 re going to come up with some 
very impressive work. For those of you who want a more in depth 
insight on what is going on, we shall now look at the machine language 
listing of the program. There is much versatility in doing this kind of 
work in Nachine Language. Because 1/60 of a second is approximately 
. 0 1 6  of a second we have a lot of time. In BASIC that is not not 
enough time to do anything. But in Machine code, where the average 
instruction is 8 !;lachine Cycles taking about 4 millionths of a second ,· 
you can cram 4, 1 66 instructions into that time before a sereen update. 
If we divide that number b:' 8 for the 8 colors, we can still get about 
520 instructions while we update our 8 colors. That' s  half a K of 8080. 
If you program in 8080 you know how much you can do in that much memory. 
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Another drastic d ifference between Toml s  meghod and mine was the 
trick, which I did not know until he pointed it out to me. Note: all 
one color must be on one horizontal line. Meaning, starting at the top 
of the screen, let' s - say, 3 pixels are black, then 3 are red , 3 are 
green, 3 are yellow, • • •  and so on, repeating the pattern down the screen. 
Well, after I thought about that for some time I said there had to be 
a much better way so we can have one line be of multiple colors. So ,  here 1 s  
what we have. When you enter the program listing, you will see four 
columns, each column having a different sequence of eight colors. Going 
left to right, a typical row can be green, red, yellow, blue or black, 
white, red , green. Of course there are four times eight combinations 
or thirty-two different row combinations. I have outputted the sentence 
•HOW DO YOU LIKE MY 8 COLORS" and as you see that will change colorlil 

While all of this makes for one heck of a colorful display and it 
is really exciting to see the Interact do so .much there are limitations. 
It is true that while Tom1 s  program would not allow this,  mine will 
put out four columns of colors. Nevertheless, it is only four columns. 
the limi�tion is this :  You can have as many groups of eight going 
from up to down but you can only have four different colors going from 
left to right in any one row. Let me explain why this is and how the 
program works. First of all, when you load in the program, Lines 10,  
1 51 60000 and 6001 0 are my Fast Graphics Routine. This is used to 
output rectangles. If you have the Microsoft 8K FAST GRAPHICS BASIC, 
you may want to substitute this data .  Lines 30, 40, and 50 put in the 
Machine Code for the eight colors. Lines 1 00 through 170 simply draws 
three boxes in column form and outputs the sentence "low do you like 
my 8 colors" .  Yrom there, the two Pokes are given for the USR and th� 
USR takes over. 'When Y*u type RUN what you will see is four columns 
with eight colors in a column rolling down the screen. They do not 
stay stationary however you can make it stay stationary. We will get into 
that later. I programmed it to roll down the screen. It looks like your 
vertical hold has gone haywire but because the sentence alHays remains 
in the center of the screen there' s  nothing wrong with your vertical 
hold. Il.ere 1 s  how it works. 

We all know about the statement COLOR o, 1 ,  2, 3 which is in 
BASIC. Well , in l-1achine Code, it works the same way. You load B and 
C with the address of where your Color Bytes are. In BASIC they're at 
4AOO, 01 , 02 , 03, and 04 When you load B and C with the address of 
where to find your colors,  then you simply CALL 0636 in ROM 1 which 
sets the colors automatically. We can trick the machine so to speak 
because of the h�rdware and the way the machine was designed . The process 
of setting the colors takes 1/60 of a second. Now, to you and me 1/60 
of a second may not seem like . much time to worry about. But to the 8080 
it can have a field day in 1/60 of a second ! We are tricking the machine 
by incrementing Color 0 calling the Color routine and then incrementing 
Color 0 again, calling the routine again • • •  in a loop. What happens is 
we get line after line of the color we 1 re changing before the 1/60 of 
a second to update the whole screen can occur. Now, our TV scans at 
a rate of 30 frames a second . Half of that time, it is blanking out and 
going back to the top of the screen. It is during this time that we can 
keep telling it • • •  I don 1 t  want black, I want red • • no , green, • •  and we 
can give it many many of these instructions before it gets do 1m to the 
bottom of the screen. 
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Although we ' re addressing this in BASIC it i s  definitely a Machine 
Language usage to get the most out of it. Iere is a look at the Machine 
Language routine .  First1 we load H and L with where the color bytes 
are stored which is 4AOO . The next several bytes simply increase each 
l)lemory address by 1 .  We load B and C with 4AOO then call up our Color 
routine in ROH 1. Now, the next few bytes load B and C and call up the 
Delay routine in ROM 1 .  The d elay is there to get the colors in sync so 
they won ' t  r� fast. The next four No Op 1 s  are not there because I 
forgot to do something with memory, they' re there for timing purposes. 
Thus , this is the first time in our articles that we are using a No Op 
for something other than No Operation. It is performing an enormous 
operation ! It is delaying the machine two millionths of a second to get 
us in sync so we have a nice steady picture. We then call 07E7 which is 
the keyboard routine in Rom 1 .  If no key is pressed , we tell it to j ump 
back to 49AO and do the whole pro cess all over again. If we press a key, 
C9 RETURN. Return where? To BASIC. Thus , ends our program. I suggest 
that you vary the delay loops for fun to get wider or narrower color 
strips .  The variety is unlimited . 

· 

I hope that you will enj oy and use this program. If you find any · 
·great ways to use it, please submit it. Let' s share it with our fellow 
Interactors. I hope I have enlightened you a little bit more, as is 
always my goal in the MACHINE SHOP TALK and in INTERACTION INTERNATIONAL. 

Knowledge is not mere black and white but it is a rainbow of 
color. And that is why I give you a rainbow of color. Tb open your 
world and color all our world s .  

Sincerely, 

I R EM  M A CH I N E  SH O P  TAL.K FO R f3 
2 R EM  G EO R G E A ·  l. EGG ETT 2 0  5 6 2  

George A .  Leggett 

COl. O RS N AI'I E"8 COL. R "  

WOO DWAR D M T. Cl. EM EN S, 111 Oi 48 0 4 3  

3 R EM  J AN .  2 2, 1 9 8 3 
. 

1 0  POK E 1 9 2 1 5, 2.5 :  POK E 1 9  4 7 3, 9 :  PO K £ 1 9  4 7  41 7 4 :  PKa 1 89 5 3 :  POK EPK, 1 :  POK EPK+ J, 1 6  
1 5 POK EPK+ 2 .. 7 4 :  POK EPK+ 3, 2 0 5: PO K EPK+ 4, 1 6 2 :  PJK EPK + 5, 5 :  POK EPK+ � .. 2 0 1 

3 0  DATA 3 3, f3, 7 4, 5 2 ,  3 5, 52, 3 5, 5 2 ,  3 5, 52, 1 ,  0, 7 41 2 0 5, 5 4, 61 1 ,  48 ,  0 .. 2 0 5, 2 4 66  7, 0 .. 0 

4 0  DATA11J .. 0, 2 0 5, 2 3 1 ,  7 .. 2 0 2  .. 1 60 ,  7 3  .. 2 0 1 
5 0  FO RX:= 1 8 8  48 TO 1 8 8 8  0 :  R EA DA :  POK EX ,  A: N EX T  

1 0 0 Cl. S :  C0l. O R 3 ,  1 .. 2, 4 

1 1 0  Xl.:s 3 0 : Yl.= 7 7 :  X A= 2 5 :  Y A= 7 7 :  CQ :s 1 :  GO SU86 0 0 0 0  

1 30 X A: 0 :  C0= 2 : Yl. = 7 7 : Y A= 7 7 : Xl.= 2 5 : 30 SUB60 0 11l 0  

I 4 0  X A= 8  5 :  CO• 3 :  XI.= 2 7 :  GO S 086 0 0 0 0  

I 5 0  O UTPUT"H O W  DJ Y O U ", 2 5, 5 0 , 3 

1 6 0 O U TP UT"l. I K E  MY 8 ", 28 , 4 4, 3 

1 7 0  O UTP UT" COL. O R S ", 3 7, 38 , 3  

1 8 0 POK E1 9 4 7 3, 1 60 :  PJ K E 1 9  4 7 4, 7 3  

1 9 0  U= U S RC 0 >  
5 9 9 9 9  EN C 
6 00 0 0  POK E 1 8 9 6 0 , Yl. : PO K E 1 8 9 6 l  .. Xl. : P:l K £ 1 8 9 62, CO : PO K £ 1 8 9 6 3, 7 7- Y A  
6 0 0 1 0  POK E 1 8 9 6 4  .. X A :  US= U S R< 0 > : R E TURN 
O K  
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H EX A DE C I M AL L I  S TI N \3  

49 A� 

4 9 A 1  

4 9 A2 

4 9 A3 

4 9 A4 

4 9 A 5  

4 9 A6 

4 9 A 7  

4 9 A8  

4 9 A9 

4 9 AA 

4 9 A8 

4 9 AC 

4 9 A D  
4 9 A E  
4 9 A F  

4 9 8� 

4 9 8 1  

4 9 82 
4 9 8 3  
4 9 84 
4 9 8 5  
4 9 86 

49 8 7  

49 88 

49 89 
4 9 8A 

49 88 
49 8 C  
4 9 8 D  

49 B E  

49 B F  

4 9 C �  

4 A0 0  

4 A0 1  

4 A0 2  

4 A0 3  

2 1  

� Ql  

4A 

3 4  

2 3  

3 4  

2 3  

3 4  

2 3  

3 4  

0 1  

0 0  

4A 

C D  
36 

0 6  

0 1  

3 0  

00 

C D  

F6 
0 7  

0 0  

0 0  

0 0  

0 0  
C D  
E 7  
121 7  

CA 

A0 

IS 
C9 

0 3  

0 1  

0 2  

0 4  

LX I H 

I N R M 

I NX H 

I N R  M 

I NX H 

1 NR M 

I NX H 

I N R  M 

LX I 8 

CALL 

LX I 8 

CALL 

N O P  

N O P  

N O P  

N O P  
CALL 

J Z  

R ET 

COLOR 0 
COLJ R 1 

COL O R  2 

CO L O R  3 

I N T E RNA T I O N A L  

DECI M AL L I  S Ti t-J -3  

1 6 8 43 
1 6 8  49 

1 8 8 50 

1 8 8  5 1  

1 6 6  5 2  

1 8 8  5 3  

1 8 8 5 4  

1 8 8  5 5  

1 8 8 56 

1 8 8 5 7  

1 8 8  56 
1 8 6  :E 
1 8 8 60 

1 8 8 6 1  

1 8 8  6 2  

1 8 8 6 3  

1 8 8  6 4  

1 8 8 6 5  

1 8 8 6 6  

1 8 8 6 7  

1 68 68 

1 8 8 69 

1 8 8  7 0  

1 3 8 7 1  

1 8 8  7 2  

1 8 8 7 3  

1 8 8  7 4  

1 3 8  7 5  

1 88 7 6  

1 8 8  7 7  

1 8 8 78 

1 8 8  79 

1 88 8 0 

1 8 9  4 4  

1 8 9 4 5  

1 8 9  46 

1 8 9 4 7  

3 3  

0 

7 4  

5 2  

3 5  

5 2  

3 5  

5 2  

3 5  

52 

1 

0 

7 4  

2 0 5  

5 4  

6 

1 

48 

0 

2 0 5  

2 46 

7 

0 

0 

0 

121 
2121 5 

2 3 1  

7 

2 0 2  

1 6121 

7 3 

2121 1 

3 Y ELL J W 

I R E D  
2 3 R E .EI'J 
4 BL U E  

PA G E  

BY VARY HJ G  TH E VAL UE I N  R EG I S T ER S  B C  AT 49 8 1  At-J D 49 82 Y O U WI LL B E  A BL E  TO VARY TH E ROLL AN t  W I DTH J F  TH E COL O R S .  I F  Y O U Jt-J L Y  IIIAt'J T O N E  O F  TH E  FO UR C·J L O R S  TJ VARY SI M PL Y  P U T  t-J J P ' S I N  49 A.4 TJ 49 A9 · I F  Y O U WAN T TO I N C:.l RPoJ RAT E  J TH ER R J U TI N E S W i iri TH I S  J!H . TRY TJ I N S ER T  Y Q UR R O U TI N E AT 49 BA� 49 88� AN D  JS B C ·  ALL .AN D ALL I ii J P E Y O U  H A V E  A M O S T C O L O R F UL  EX P ERI E.t-J C f.  AN C A RAl t-J BJ \ol  J F  SJ F TW A R £  I D.EA S .  
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I N PU T  H AS GON E TO PJ T 

LAST 1 S S U E  Y O U GO T A CHAN C E  TO KNO W M E  AN D  B EGI N A N EW 

A DV EN TUR E I N  EL EC TRON I C S .  W E  TALK ED ABO UT H OW T O  H AVE Y O UR 

1 N T ERAC T  TALK TO TH E  Q UT S I  CE WO RL D WI TH O UT WI RI N G  A SI N GL E  WI RE 

TO Y O UR COM P U T ER .  TH I S I S S U E  WE A R E  GO I N G  TO G I V E  TH E I L'I T ERA C T  

A S ET O F  EARS. TH I S TI M E  W E  WI LL H A V E  TO COlli E C T  A CABL E T O  

I N TERAC T  B U T  H AV E  N O  F EAR TH I S I S  EA SI ER tON E TH AN SAI D• WE. ARE. 

G O I N G  TO U S E  O UR O L D FRI EN DS J OY, PO T .. AN D  FI R E  I N PUT J A CK S •  

DON ' T  C UT UP YO UR J OY STI CK CAEI.. E Y ET O R  FO R TH AT M A T T ER �VE.R• 

T H ER E  I S  A M UCH EASI ER WAY TO G ET A J OY S TI CK CAEI.. E AN D THAT WAY 
I S  TO MAK E I T. B EFO R E I T.EI..L YO U H O W  YO U CAN DO TH I S  L ET l'f E  T iLL 

Y O U  WH AT Y O U  CAN DO WI TH I T. 
O V ER TH E Y EARS TH AT I H AVE BEEN A S SO CI ATE D  WI TH . I N TERACTI OH S 

M ANY  P EO PL E H A V E  A SK I SN ' T  TH ERE A WAY TO H O O K  UP O TH ER DEVI CES 
T O  TH E  I N T ERAC T. W ELL TH ER E  AR E AN D  I T  I S  FAI RLY EASY TO DO I To 
I Wi i.L T ELL Y O U  ABO UT TWO DEVI C E S  1H A T  I H AV E  H O OK ED UP TO TH E 
I N TERACT WI TH G R EA T  S UC C ES S .  BO TH DEVI C E S  A R E  H OOK ED T O  TH E  PO T 
I N PUT .  

TH E  PO T I N P UT I S  A SO R T  O F  O H M  M ETER I N  I T S O WN WAY . I T  
I N T ERPR ETS R ES I S TAN C E  AN A S S I GN S A DI G I TAL N l.M B ER TO I T. TH I S 
I S CALL ED AN A TO D CON V ER T ER .  A STAN OS FO R ANAL J G  WH I Qi I S  ANY 
D EVI C E  TH A T  P U T S  O UT A VARI Et: PATTERN . 0 I S  FO R DI GI TAL AN D  A 
D I GI TAL S I GNAL G O ES UP O R  DJ WI.'I  I N  S ET I N CREM EN TS .  
A N  EX AM PL E  O F  T! U S I S  ni£ FOLL O W I N G; G I V EN  A 8 BI T DI GI TAL N UMBER 
T H ER E  AR E 2 56 S T EP S  THAT M AY BE A CH EV E D  ( 0- 2 5 5 >  AS YOU ALL KH O W  
A L R EA Uf . WI TH 8 BI T S  YO U C AN  N EVER HAVE TH E  N lM B ER 1 5 6· 2 5  I T  WI LL 
E I TH ER B.E 1 56 O R  1 5 7 .  I N  AN AL O G  H O W EV ER YO U CAN HAVE Al�Y N lM BER 
O F  DI VI SI O N S  Y O U  WAN T BETW EEN 1 56 AN C  1 5 7 S U CH  AS 1 5 6 · 0 6 2 5  WH I Oi  
I S  1 56 AN D  1 / 1 6  I N  FRAC TI ON AL FO RM .  HAVE Y O U EVER TRI E D  TO G ET 
O NLY A 1 6 TH O F  A BI T TO TURN O N  LATELY �  I TS H A R D  N O T  TO SAY 
I MPO S S I Bt. E  A T  B ES T. SO WHY U S E  DI G I TAL WHY N O T US E AN AN AL J G  
F O RMAT I N  O UR C O M P UTER? W ELL SOM E O F  1H E  EARL l  E R  COM PUTERS W ERE. 
TH E TRO UBt. E WI TH TH I S I S  TO G ET 1H E  A C C URACY O F  A 8 DI GI T N U1 B ER 
T H E D EVI C E  WO UL D  B E  EX TR EMLY LARG E. ALL WE HAVE T O  DO I N  A 
D I GI TAL COM P UT ER I S  J O I N EC TO G ETH ER M O RE 8 BI T rN T E S  AN D  W E  CAN 

H AVE ANY S I Z E  N l.M B ER W E  WAN T. CON SI DER 1H A T  O UR BA SI C U S ES FO UR 
BY TES P ER N UM B ER FO R A FL O A TI N G  DECI M AL  ARRAIII G Ei1 EN T .  WHAT I F  WE 
W AN T ED A V ERY LARG E I N TEG ER N UM BER .  ALL W E  H A V E  TJ CO I S  A S SI GN 
M O R E  rsf T ES FO R O UR N lM BER L ET ' S  SAY 1 0  BY TES N O W  W E  CAN H A VE A . 
N lM B ER FROM 0 TO 2 t 8 0 AN D  THAT ' S  JNLY 1 0  BY TES CO UL D Y O U  I MA G I N E  
8 K  O R  1 6K O R  EV EN  32K FO R O N E N UM B ER .. DR. CARL SA GAN EAT Y O UR 
H EART O UT O R  B ET T ER Y ET YO UR G .J J GJL PL £X E S• •  

ALL TH I S I S  I M PO R TAN T  TO KN J W  I F  Y J U ARE G J I N G  T J  H O OK AN AL. O G 

D EVI C ES TO TH E  I N T ERA C T  AN t  EX P EC T  TO G ET U SABL E R.ES lL T S. 

* CARL SAGAN TAL K S  ABO UT V ERY L ARG E •'J U'I B ERS I N  PART 9 TH E I... I V ES J F  
S TAR S I N  T H E S ER I ES CO SM O S . A G O J GO L PI... £X I S  1 0 t U J ' i 0 0 . 
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I N T ERA C T  S E E S  TH E L I GH T  

I H J � fC E C A CA LM I U.'1 S UL Fi tE ffi J T) C ELL TJ TH E. P J T  I •� PU T  Ar4 D  
HAPPY '·'I TH TH E R E. S UL T S ·  Tii E CA J::M I UM S UL F I  C E  C U.!. 

W A S M J R E  TH AN w 
J SK �K �AT.Al. .J -

C C S FJ R SH O RT I S  F J UII C JN PA Ci E 1 1 4 ·) F  TH E 1 9 3 3 M DI �lJ '"' "' 
P AR T  NQ 2 7 6 - 1 1 6 . BA SI CALLY WH A T  I T  UJ ES I S  C J ,� V ERT l.. ! .... rl T  T J  

R E SI S T� C E  AN D TH A T  I S  EX A C TL.Y WH A T  'IH E  P J T ll\l PU T  Ucll D E R S TAlll D S •  

R ES I S TAN C E· FO R O N LY $ 1 . 29 Y J UR I N T ERA C T  CAN S EE !  

TH E P J T I N P U T J N  TH E  I •ll T ERA CT I S  AP P RJX I M A T ELY 0 T J  1 0 • 0 0 0  

J HM S .  TH E C DS RAN G E  ! S 3 M I LL I O N J H L"1 S  I Lil TJ TAL CARK11l E S S  1' ::>  1 0 0 
O HM S  I N  BRI GH T L I JH T .  AT F I R ST I T  MAY N O T S E EI'I CJM PATI BL E B U T  I T  

W O RK S  QUI T E  W ELL •  C EP EN CI N J  O N  TH E  RAN G E  O F  TH E AI D CJ:Il V ER T ER I lll 
Y J UR I N T ERACT YO UR UPP ER Alll C L J W ER L I 1"1 I 'f S  M AY VARY · (3 -fo 2 5' 5) 

TH E APPL I CATI ON S J F  A D EV I C E  L I K E TH I S  ARE t'1 UCH TJ J Lll U"l ER J US 

T O  D E S CRI B E  H ER E  B UT I Sii AJ..L TRY AN C ·3 I V E  Y J U A F EW EX A11 Pi.. E S · 

H OM E  S EC URI TY SY S T E:'1 ;  P U T  ON E C DS AN C  L I 3H T  SO UR C E  BY EACH DJ J R  

A N D WI N DJ IJ . 

A UT J M AT I C R EFRI G ERA T J R  J R  FR EEZ ER LJ J R  C ET EC TJ R; IJH E.lll TH E DJ J R  

I S  L EFT O P EN  TH E L I GH T  COt'I E S  011l TRI P PH I G Tti E. D EVI C E · 

M EA S UR I N  3 O EVI C E; S UCH A S  A WI N C S P E ED I N DI CAT J R  O R  S P E E DJ L"1 E T E.R 

F O R  EX ER CI S I N 3  B I K E. 

TH E S E  A R E  J U S T  A F EW O F  TH E  M ANY TH I N G S  Y O U CA..I'J O J .  J11l E J F  
M Y  W RI T ER S  H A S  A SK E D FJ R S·:M E TH I N G  FJ R H I S DARt< R J J:'i • T RY TH I S 
O UT AN D H O O K  UP TH E  C I R C UI T  I N  V O L . I V  N J . I Alll C N J W  Y O U H A V E  A 
W AY TJ S EN S E  L I GH T Al� D TH EN  TRI .3 3 ER A.rll O TH ER C I R C U I T BA S E D  UPO .Il A 
R ES UL T .  TH I S CAN B E  A V ERY · PO W ER F UL COM B i tll A TI J;Il I F  Y O U L ET Y 'J UR 
I MA ·3 I N AT I O N  RUN WI L D· 

L ET U S  N J T  F:J RG ET A T  TH I S  TI M E  TH A T  B EH l 11l D  E V E.RY 3J J O 
H AR DWAR E DEVI C E  I S  TH E S J F T WA R E  TH A T  r1 A.'< E S  I T  ALL C J 11 E. TO G E TH ER. 
I T  I S  V ERY H AR D  H ER E  TJ L I S T  O N E S UCH PRJ .3 RA1'1 F J R  AtllY PARTI C Ul. AR 
D EVI C E. TH E R EASON I S  J B VI J US. I T  M AY B E  J .ll l. Y  0�\l E O E.VI C E  B U T  I T  
C O U. O  H A V E  AN I N FI N I T E  N U1 B ER u F  U S E S .  TH AT ' S  TH E  ·3 R EAT TH I 11l J  
A BO UT S O FTWAR E. 

I SH ALL G I V E  Y J U  ) N E Q UI CK EX AM PL E J F  A PRJ G RAM TJ •'1 EAS UR E  
T H E WI N D  S P E ED. A F T ER YJ U B UI L D  Y O UR S T R U C TUR E TO CAT CH  TH E W I N C 
M O W T  A L I GH T  SO UR C E  ABJ V E  TH E RJ D WH I CH W I L L.  RJ TA T E  ARJ Uil D  AN D 
T H E  C D S  B EL O W  RI 3H T I N  L I N E WI TH TH E  L I ·3.'i T S.J URC E· Y J U M AY H A V E  
T IJ M AK E  A L I GH T  SH I EL D  F·J R TH E C DS S J  N J O TH E R EX T ERN Al. L I Jri T CALil 
E FFECT TH E R E S UI.. T S .  N J W I F  YJ U AR E U S I I\l u  FO UR C U P S  T J  CATCti TH E 
W I N O  Y O U  M US T  DI VI D E  •Jlll E RO TATI O N  BY F-J UR. ·) tll C E Y J U  K N J W  Y O UR 
U PP ER AN D L J W ER L I M I TS Y J U C AN WRI T E  Y J UR PR0 ·3R.Al'l ·  F 1 3 UR E  J UT H J W M ANY R EVOL U TI J N S EQ UAL O N E M I L E  P ER H J UR AN C Y J UR l •ll B U SI •'< ES S .  

TH I S I S  O N LY A S TAR T  J F  WH A T  CJ UL D  B E  A G R EAT PRO G RM . F J R 

EX AM PL E ·Y O U CJ UL C I N CJ RP J RA T E  A Tl 1'1 EI DA T E  RO U TI 11l E I tll TJ Y J UR 

P RJ G RM AN D R ECO R D  TH E lrii N t  A VERAG E S J V ER l1.Alll Y CAY S J R  W EeK S  ALil D 
S AV E  TH E R ES UL TS i)N TAPE. AN O TH ER PRO G R.Al'l CJ UL D  TUR11l TH I S  DATA 
I N TO A BARG RAPH AN D GO ON YCl UR PRI 1\l TER. 

AS Y O U CAN S EE ANY TH I N ·3 TH E M I N C CAN I M .AGl lll E  Y J U  .Alll L Y J UR 

I N T ERA C T  CAN [JJ ! 
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I N TERA C T  C AN  G ET B URN E D  AN D F E EL  1 1  
I A SK ED 

AFT ER H AVI N G  SUCH G R EA T  S U C C E S S W I TH �� �� T� ��L 
TO ni E  PO T  

M Y S EL F WH A T  O ni ER VARY I N G R ESI
P
S � � 

A

DE� i�;S TO R· A TH ERM I S TJ R I S  
lrL>. S E  m E  AN S W ER WA S SI M L u m 

RT I S  W l ni  ,_.. • 
ES WH EN ni E  TtM P ETUR E CHAN G E S· TH I S  PA 

R ESI S TO R  WH I CH  VARI 
K WH I CH  CO UI.. D BE A PRO BL EM FO R S014 £ 

N �\��TAI �A��G�i ����
O 

A��� El. EC TRO N I  C S  I N  RO S EVI J..I.. E M I · Y O U 

�.AN usi: A W I DE VARI ETY O F  VAL UES BUT ni E  ON E I S EL ECT ED I S  J i, liJiiJi 
O Ht'! S  AT 25 D EG R EES C EL CI U S .  ni l S I S  BY WO RKMAN EL ECTRO N !  C 

P RO DUCTS I N C . SARASO TA� Fl. ·  M O DEL FR 1 00 7 •  I G I V E  ni l S I N fORMATI ON 

T O  Y O U SO I F  Y O U  H AV E  ANO ni ER EL ECTRON I C  O UTL ET WH ER E  YO U L I V E  

Y O U  MAY I N Q UI R E FO R ni A T  PART O R  ni E  EQUI VAI. iN T• TH E MAI I'i ni l N G  
I S  ni E  1 111� 11100 OHM VAL UE O R  1 0K C K• lf11 f11 0 > -

TH E F I R S T  ni i N G  I DI D ON C E  I H O O K E D  I T  TO I N T ERA CT VI A ni E  
P O T� J O Y �  FI R E  CABL E W E  W I LL B E  l'tAK I N G  UP SO ON � I S  TO DlMP nl �  
TH ERMI S TO R I N TO A B U CK ET O r  I C E WATER AN D  ni EN  I N TO BOI L I N G  WAT�· 

I TH EN  H A D  SOM E I D EA O F  I TS RAN G E. TH E  PRO G RAM I US E D  I N  BO 'Di 

EX P ERI M EN T S  < PH O TO C ELL AN D  ni ERM I  S TO R >  I S  TH I S; 
I 0 PRI N TPO TC 0 > z GO TO 1 121  
I T  PRO VI DES A CON S TAN T VI EW O r  YO UR I N P U T. 

TH E  TH ERM I S TO R  L I K E  'TH E  PHO TO C ELL H A S  O N LY TWO WI RES. I T  
D O ES N O T M A T T ER WH I CH WI RE GJ ES WH ER E A S  I N  ANY RESI S T O R. I nl iN  
S OL D ER ED SOM E WI R E" f.) BJ TH  Ei'f DS AN D WRAPPED EL EC TRI CAl. TAPE ARO � D  
T H E  CONN ECTI ON S TO I N S lLATE TH E  T WO · FROM TO UCH I N G• TH I S I S  Tli E  
S AM E  fO RM A T  I US E D  I N  WI RI N G  ni E  PH u TO CELL · TH E EX: TRA WI RE I S  
N E EDED A S  TH E  L EADS ON ni ES E  COMPO EN TS A R E  Q UI T E  SH O RT C l  TO 2 
I N CH ES > . TH E  EX: TRA WI R E  G I VES YO U TH E  F R EEDOI't TO M O V E  ABJ UT WI TH 
T H E PRO B E .  

N O W W E  HAV E A D EVI C E  'TH A T  CAN T EI..L H O W  COL t:: O R  H O T SOM ETH I N G  
I S . I F  Y O U R E CALL O N E U S E  FO R O UR PH O TO C ELL WA S A F R E EZ ER O R  
R EFRI G E"RATER AL ERT. W ELL I F  Tli E  I:O O R I S  SJ.. I <3H TLY O P iN ED ni E  i.. I � T 
M AY N O T COM E ON AN D TH ER E  MAY N O T  B E  EN O UGH EX: T ERI'f AL L l i3H T  TO 
E ff E CT TH E  D EVI C E. TH E  TH ERMI S TO R  H O W EV ER WO UI.. D S � S E  TH E 
T EM P ET UR E RI S E  AN D S ET O F  Y O UR WARNN I N G  SY S Ttii VI A Y O U R  COMPUTER. 
T H I S AGAI N I S  O N E O F  CO t.N TI. ES S  APPL I CATI O N S FO R ni E  TH ERMI STO R. 

AT TH I S TI M E  I F E EL  I T  I S  I M PO RTAN T TJ TALK ABO UT C ERTAI N 
S O FTWAR E T ECH N I Q UE S .  B ECAU S E EVERY I N T ERA C T H A S  A DI F F ER EN T  UPPER 
A N D L O W ER L I M I T I N  I T S AI D CON VERT ER TH I S PRES Ei'f T S  US WI TH A Sl'JAI.L 
P RO BL EM � B UT S·J FTWAR E AL WAY S H A S  A WAY ARO U'Hi I T. TH E ON E SURE 
W AY' TO G ET ARO UN D  TH I S 1 FO lli D I S  TO MAK E UP A TABL f. AIH i STilR£ I T  
I N  DATA S TAT EM EN T S .  L E'T U S  A S S UM E  TH E FOLL O WI N .:i S EQ UEN C E. 

D A TA 6 6� 6 7� 68 � 10� 1 2� 7 4� 1 s� 1 1 � 79 � 8 2� 8  4� 8 s� s 7� 8 8 � 9 1 � 9  4� 9 s� 9 6� 9 9 �  1 0 2 
W H EN Y O U  U S E  TH E DA TA I N  TH E  FOLL O Wi t-J G  WAY YO U H A V E  A N I C E  WAY TJ 

C ONV ERT OR I N T ERPR ET TH E  PJ T R EA DI N G S .  
1 0121 X= 0 : R ES TJ R E  
I 1 121  X=X+ I :  R EA CA 

1 20 I FX < > PO TC 0 > G J TO I 1 121  

1 3 121 P R I N T  A; " D EG R E E S  I S  TH E T Et'f P "  

Y O U W I LL H A V E  T O  M AK E UP Y O U O WN TAEL E .) f  DATA F O R Y J UR I N T ERA CT 

B UT THAT CJ UL D  B E  H AL F  TH E FtN 
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M AK i l'I G  A PJ T, J OY •  F I R E  CABJ.. f. 
. _ - V ERY Si r1 PL E. B U T  T E DI J US PRJ \.. E. S S ·  F J R  r1 AK I N •3 1H E  \..ABL � I � � D J F  A J O Y S TI CK CABL E WH I L E.  ha t.RAC T  W A S  M E  L UCK I LY I A CQUI R E

B U� H A V E  l\1 0 F EAR Y O U CAr.J E UY  TH E J A CK AT R S  S TI L L  I N  B U I  Sl'J E S S · . , . UP WI R E TJ EACH Pll'l TJ A•IIY D E S I R E D EL EC TRON I C S • TH EN n! �� T W��;K 
SOM E EL EC TRI CAL. TAP E. ARO Utll D TH E J A Ci( L EN G TH Y O U  W I SH ·  

I C S SAL. ES A C J V ER F O R  EN D T O  P RO T ECT TH E CONN EC TDtll s .  R S  EL EC TRJN . TO o W EEK S B U T  I T  I S  N E.V ER I N  S T-J CK AN L LJ ES TAK E 4 
�� E

J�D��� J��S E  TWO I T EM S  CO S T  APPROX I M A T ELY H •  0 121  PL U S  Y O UR W I R E  
F O R  H O J K  UP • I H AV E  TRI E D  TO F l ('J D  A PLA C E  TH A T  WI LL. S ELL TH E 
C ABL E  AL R EA DY  M A D E  B U T  H AV E  H A D  t� O S UC C E S S  Y ET .  . , TH E F ·J LL J W I N G I S  A L I S T  -J F  PI N CJ NN E C TI JN S Al.'l D WHAT 1H £Y �0 
W H EN H O O K E D  T·J TH E I N P U T  O F  1H E I N TERA C T ·  R E F ER T J  1H E DR�W h l �  O F  
TH E J A CK .  K EEP I N  M I N C 1H A T  1H E  PI C TUR E I S  1H E  VI £111 J F  TH t:. J A \..K 
AN D N 'J T  'IH E  I N T ERACT I N P UT. 

P I N  F UN C TI O N  
I R I GH T J OY 
2 L EFT J OY 

3 UP J OY 1 2 3 • 5 
4 DO WN  J OY 0 0 0 0 0 
5 PO T 

0 0 0 0 6 FI R E  BUTT.JN 6 7 8 9 7 PO T 
6 G RO UII D 
9 N O T  U S ED 

I N  TH I S I S S U E  W E  AR E O tiiLY USi r-J G  PI N S  5 AN D 7 J<ll TH E J A CK B U T  I T  I S  
A G·J O D I D EA TO W I R E  UP 'IH E  WH O L E  J A CK N O W B ECA U S E  l 1ll F UT UR E  1 S S U E S  
0 F TH E H AR D  FAC T S  O F  L I F E W E  WI LL B E  U S I 1II G  TH Ef1 • Pl lll 5 AN t  7 1 S 
W H ER E  'IH E  PH J TO C ELL AN D  'IH ERl'1 I STO R ARE CJ1II •.II E C T  T) GI V E  TH E  RI JH T 
R ESUL T S .  FO R 'TH O S E  O F  Y ::> U WH O WAL'II T TO G:) ON AN D EX P ERI M £.1l T  (hll 
Y O UR O WN .  I SH ALL Q UI CKLY T EL L  Y :) U H O W 'IH E  J 'IH ER PI N S  W J Rl{ .  

TO U S E A.'IIY O 'IH ER F UII CTl Ocll O 'IH ER 'IH E.r-J TH E  PJ T S I M PLY T•J UCH TH E 
G RO UN D  WI R E  TO AI.'IIY o· 'IH ER PI N .  EX AM PL E TO U CH I N G  PI N 4 C DJ WN 
O N  J O Y >  WI LL R ET URN A 8 I F  Y O U TY P E  PRI N TJ JY C 121 >  Aill t PR E S S  TH E  CR 
K EY . BUT FJ R N O W  L £T " S J US T  WJ RK ·J N TH E PJ T W I R ES 5 AI.II O 1 .  TH E 
P I C T UR ES B EL O W SH J IN  1H E  S CH EM A TI C E Q UI VAL EN T  O F  TH E PH J TJ C EL !.  .AN .C  
T H ERM I S TO R .  A S  AL WAY S 1 WI SH Y O U  iri E B E S T 1! 11  Y J U  EN D EAVJ R S  W I TH 

TH I S N EW FI EL D. I F  Y O U H A V E  ANY P RO BL EM S  A C Q U1 R l t11 13  TH E PAR T S  1 
S HALL S EN D Y O U A C ) i'1 PL ET E K I T I N CL U DI !II G; I TH E Rt1 1 S T,O R. 
I PH J TJ C ELL . I 9 P I N F B'1 AL E J ACK 11/1 TH O U T  CO V ER Alii [) 1 0 0 F EET J F  
2 2  G A UG E H O O K  UP WI R E  ALL S EN T  1 S T CLA S S .  •1AK E Cti EGK S J R  i'1 0,\J £Y 
0 R DER S TO G EO R G E  L EG G ET T  FO R $ I S .  0 121  TO 'IH I  S ADCR E.S S .  
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ADVERTISEMENT 

CRAZY CARDS: A new twist on the old favorite CWY 8 1  s. You can 
play against the computer either CRAZY 8 1 s  or all-new CRAZY CARDS, 
whEjre a new card is wild in every game I Guaranteed to be an exciting 
aQd enjoyable card game. 

The game was designed to play and score correctly according to 
lioyle1 s Rules for Crazy 8 1 s, unlike the gme sold by another video game 
system which does not. 

Comas Complete with rules of CRAZY S ' s  by Hoyle, instructions on 
CRAZY CARDS, and Program Listing. Send .-,.oo. 

UNO CARD GAME. Challenge the computer as you would a friend to 
the popular game of UNO. Still Only $5.00. 

COLOR BARS: '.!.'pis represents my first 8080 free standing program. 
Turn your Interact into a color bar generator. Still only $5.00. 

THE EIGHTY EIGHT CONSTELLATIONS: Learn about the stars and have 
f'un at the same time. This Machine Language program features a unique 
musical presentation lasting 4 minutes as its "double Keader•. 
Also includes a free Planet Locater Chart while supplies last. Send ts.oo. 

8G80 PROGRAHHER PACKET: Includes the book, 8080 FOR EVERYONE, 
the tape and book, MACHINE LANGUAGE RAM ROUTINES, and the 
X - Y PLOTTING HONI'IOR with 2-page Instructions. Price, $:22.00. 
8080 FOR EVERYONE a simplified English book of Machine Language 

Instruction sold separately $1 5.00 

HACHINE LANGUAGE RAM ROUTINES Includes tape and 10-page book o:f 
all routines published in 8080 FOR EVERYO�� with updates and several 
new routines. Price $1 0.00. 

X - Y PLOTTING MONITOR enables you to plot a picture on the screen 
then store it in Hachine Language for use in your program. Price $5.00. 

COHHODORE VIC-20 SOFTWARE: 'lhree new offering for the VIC-20 

HEXI MONITOR: If you love working in Hexadecimal on the good old 
Interact, this is one of the only ways to do it on your VIC. This 
Monitor features 1 1  functions such as dumping registers, Deci��l to Hex 
and vice versa, Go with Break and many other conveninet features. 
Includes 7-page documentation. Requires 8K or more memory expansion for 
your VIC to run. Send $7. 00 

HATH ADVENTUH.E: A 4,.--Function math tutoring program which works 
with or vii thout a Type 1 n  Talk Speech synthesizer. Send $7 . oo . 

Also Requires 8K memory expansion for VIC-20. 
ALPHA HILOH: Play the old number HILOW or new Alphabet HIL0\1. 

Needs only the memory that comes with VI C. Send $7.00. 
FDR ALL Tr!REE VIC PROGRJi1'1S: $1 8.00.  

SEHD TO: George Leggett, 20562 Woodward, Mt. Clemens, HI 48043 

' ... 
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INTERACT: THE NEW FRONTIER or, HOW. TO TEACH AN OLD COMPUTER NEW TRICKS 
Publisher's Statement by George A. Leggett 

I am really excited about this issue for several reasons. 
1". For the first time, we get to incorporate material from other Interactors 
which makes me happy and should make all of you happy to get some other input. 
2. Not only do we have Interacftors in the u.S.A.� but we also get a 
special treat from across the sea. Our contribution this time is from 
France. Not only have they given us good food and and great loving but now 
they're getting into the computer market. What won't they think of next? 
Finally, it is the biggest issue ever and my s�lest publisher's 
statement ever because there is only this page to say what I have to 
this time. My many thanks to all the contributors who helped to put 
this magazine together. It also gives me great pleasure to introduce 
something I have spent a great deal of time working on: my CMD Overlay 
for BASIC. This will give you great graphics with the ease of BASIC. 
Just read all about it and enjoy. I also urge you not to pass by the 
letter from Mr. Moore about our old friend RESTORE and how it has a 
new form. I didn't know it existed which is amazing. I am still finding 
out new things about a machine and its language that I spend an average 
of eight hours a day on seven days a week. �s is about the most 
intriguing thing about computers to me; the never ending possibilities 
that can come out of them. My thanks also to Alfred E. Jackson and 
Dean Anschultz for sending me the great 8080 listings. Mine were worn 

to a frazzle. Oh, I memorized most of them but let's face it, we all 
forget a command or two sooner or later� It must be toe old age or the kids 1 
And we have our largest HARD FACTS ever, 1,0 pages, which finally lets 
our Interact mouth off. My thanks to Jerry Goerz 11ho submitted his 
speech synthesizer article. Finally, we end up with our largest section 
of advertisement ever with ads from other Interactors. So, sit back, 
enjoy, and please address any comments to me, George A. Leggett, at 
this address. As always, I will try to answer all questions. Keep 
submitting the great'workl 

I'd like to close this by thanking two people. First., to Ted, 
our printer. He does a tremendous· job and is such a tremendous help 
in all our endeavors. I did not tell you about our new format because 
it happened when I delivered the magazine to be printed. I along with 
every other Interactor I've talked to am more than happy with the results. 
Thank you, Ted, for the great idea and the work you put into it. 
Last but not least, there's a person that I really couldn't do this 
without and that1s my wife. She deserves a round of applause in doi�g 
this issue. 

Thanks for all your letters, culls and comnliments. Here's �> a 
great issue--at least I think so. What do you think? Here it comes! 

Sincerely, 
George A. Leggett 
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RANDOM RENS 
By Lora A. Leggett 

Mercy! Nercy I MERCI BEAU COUP I ! I 

. Although a home, husband, two small children and helping out with 
INTERACTION INTERNATIONAL can be challenging to say it nicely at times, 
it does have its dividends and strange things happen sometimes. 
You can imagine my shock when the phone rang one morrung in February 
and a voice on the other end with a French accent and the most 
beautiful English informed me that he was calling from France! Well 
to say the least I was excited. I had never spoken to anyone in any 
other country before except the u.s.A. and Canada, which to those of 
us who have grown up in the Batroit area is not really thought about 
as another country since one merely has to get into a car and take a 
short half hour or so drive to Canada. 

The person who not only called me once but called me again the 
very next morning was none other than Michel Henric-Coll of a company 
you will be reading about in this magazine called MICRONIQUE. 
He wanted to know whether we could find a book about the FORTH 
language. Happily, we found the book at a store less than a mile 
from our home, reported this informatinformation to him the next 
morning and a few weeks after that, the book went its merry way 
across the Atlantic! At INTERACTION INTERNATIONAL we will do our 
best to help out in any way we can. We thank and appreciate all of 
the support and information we have received from our French 
Interactors, Patrick Duguet and Michel Henric-Coll. One is immediately 
impressed with their superb command of the English language. We who 
live in America are somewhat behind in our ability to use any other 
language besides English. But after all, computer languages could be 
thought of as a second language and as this century draws to a close 
the society as a whole will be forced increasingly to become what 
could be called "computer literate". Sometimes, !.have been told that 
I am very computer literate. I don't think I possess enough logical 
thinking in my entire being to put two lines together, but when you 

.live with a ·person who eats, drinks, thinks, dreams, sleeps and what 
ever else one could do with time on computers, some of it is bound 
to rub off or else a marriage could develop communication problems! 
Otherwise I would be lost in doing transcription, calling stores to 
chase down parts, asking questions, answering correspondence, etc. 
It's almost hard to believe that when I went to school an address was 
merely the place where you lived and RAM was what you did when you 
bumped into each other and an apple was a piece of fruit and basic 
was just an adjective for simple things. 

Nostalgia is nice but does nothing to move us forward. We salute 
the leaps taken by French and Japanese as well as our own developers 
to help bring us all into the co�puter age. Perhaps as time goes on, 
it will be difficult to distinguish whether computers are speaking 
our language or whether we are speaking theirs. 
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On the following pages is a fascinating story about our very O'WIJ. 

Interact and the changes the machine ha·s undergone in France. It is 
trans�lbed directly from a personal letter from one of our French 
Interactors, Patrick Duguet. The first paragraph of the letter has 
been omitted as it did not pertain to this subject. All of the flavor 
and text of Patrick Duguet1s letter has been retained; it was merely 
read onto tape by George A. Leggett and typewritten by Lora A. 
Leggett. Let's get our passports ready for an exciting voyage with 
Patrick Duguet into the world of the Interact computers in France. 

Patrick Duguet 
tteante-Coucut"' 
Bostens 
400'0 Mont De Marsan 
France 

I am going to tell you all the things I know about Interact in 
France. In fact French don't know Interact. Th.e computer's name is 
Victor Lambda. By the way from the outside i t1 s the same computer 
it's the same design. Only .the colors are changing. VICTOR LAMBDA is 
gray the keys are professional and very well. 

VICTOR LAMBDA is built by MICRONIQUE. They are producing many 
computers every month. Rom 1 is the same as Interact for full capability 
with American software. Memory map too is the same. Joy sticks are the 
same. When I buy a tape from the u.s.A. I can load it without problem. 
On the screen colors are wonderful thanks to Periceleot:i.m French 
system which turns the TV into a monitor. 

In fact there are three Victor Lambda. Victor I is a 1 'K computer 
with an 8080 clock at 1.75 mhz. and resolution 113 by 77 (text 12 by 17) • 

. As you see it is exactly the same computer as Interact. 
VICTOR LAMBDA II has the same design but inside the card is 

different. It's a 48K computer clock 1.7 MHZ. but the Microprocessor 
is Z80. Resolution is the same as Victor I. Between Q and 800 is 
always the same old Interact R01. thanks to compatibility between Z80 and 8080. 

VICTOR LAHBDA II H.R. (for High Resolution) is too 48K with a Z80 
but the clock is 5.1 HHZ. ROM 1 is always the same but ROM 2 between 
800 and FFF is there•for High Resolution Routines. High Resolution is 
241 by 231 (the draws are very fine) for the text. It's fantastic with 
22 by 37. Th.e new character set is in ROM 2. It has the draw pixel by 
pixel like the ROM 1 character set. There are upper and lower characters. 
The screen addresses for High Resolution are between COOO �co. 
When you switch the computer you can choose to load a tape in High 
Resolution or come back to the 113 by 77 resolution to load a tape 
from MICRO VIDEO. for example. 

For printers theese computers have parallel ports inside. Soon 
t�ey will get to RS232 port. MICRONIQUE is working on a Victor IIIwi th 
W1th two Floppy Disks inside it. The disks will be fully different. 
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Characteristics will be 12K ROM (between 0 and 7FF always Interact ROM. 
Between 800 and FFF High Resolution Routines. And between 1000 and 
3FFF BASIC in ROM). compatible with C.P.M. Microprocessor will be Z80 
In fact there will be only a part of BASIC in ROM. This new BASIC is 
very poweri� and has been written by MICRONIQUE Software Department • 

. It's 12K long. It's designed for Victor III and Victor II H.R. For 
Victor II H.R. it's in RAM between 4000 and 5�F and between &000 
and 6FFF. User program begins at 7000 to BFFF. Above there is High 
Resolution screen. The name of this fantastic new BASIC is BASIC III. 
I got it since two weeks {I've not said to you that I get a Victor 
Lambda I and a Victor Lambda II H.R. with a SEIKOSHAA GPSO printer. 
I hope to buy soon an Epson MX80). 

Now the characteristics of BASIC III. 
First the Cursor. Yes it1s a real cursor flashing upon the letter. 
You can insert delete. Backspace don't erase the letter but drives 
the cursor back. Tab Key drives the cursor forward. With CONTROL R you 
delete the letter under the cursor. With CONTROL T you insert a 
letter. With CONTROL D you come back to the beginning of the line. 
With CONTROL F you go to the end. With EDIT and the number line you 
edit the line with the cursor as in professional computers. 
CONTROL 0 is for Lower Case CONTROL P for Upper. In CONTROL 0 Mode 
with SHIFT you get upper case. In CONTROL P Mode with SHIFT you get 
lower case. With 11SHIFT't you get # With 11'SHIFT11 you get & and with 
II;SHIFT/11 you get @ LOCK is now a ·Repeat Key. for all the characters. 
In EDIT Mode you can modify syntax of the lines too number of the lines. 
You get too CONTROL C to cancel the line you are editing and CONTROL S 
to go out of editing Mode and find again the time before the additio·n. 
Buffer of the line is designed for 258 characters. lou can shorten the 
token (GOS for GOS!m LP for LPRINT • • •  e). 'Iou can use Hexadecimal 
& ex. USR&FBOO or POKE&FF42. 

PRINT: For the screen this BASIC III allows the user to do fantastcc 
things. You get first the old Print but this is tOo PRINT/M where M 
is 0 for nothing 1 for screen only 2 for printer only 3 for screen 

·and printer. 
t!&l.: has a different syntax from MICRO VODEO BASIC. Color is at 
the end. Example PL9Ti01230� 232,23010 (to clear High Resolution screen 
but it1s not the better way) Coordinates X I are at the left of the 
square you want to draw. 
�: No change (same characteristics as MICRO VIDEO BASIC) 
�: You can select color of print or input. Example COLOR 01 1'1 2, 3 
with PENi print and input will be in red. With PENO they will be in 
black and you will see nothing. 
�: To get half intensity of Color 2. BRIGH'ro = f'ull intensity. 
BRIGHT1 = half intensity. 
FLASH: Easy to understand. With FLASHJ you flash Color 3. 
FLASH3, 12 flash Color 3 12 times. The default value of the second 
parameter is 16. 



Victor a plus d'un tour 
dans son sac. 

] 
car Victor sa.it etre a volonte 
un partena.ire fac!le, serieux 
ou redoutable. n suffit de 
changer de cassette et vous 
cha.ngez d'univers ... 

mais aussi Ia 
programmation. .. 

Les ordinateurs qui ne sa vent 
que jouer, Victor lea trouve 
un peu bates; avec Victor, 

3 
et Ia foilction 

Victor sa.it 
bons petits plats. Chargez 
une cassette "recettes" et 
Victor met son tabller. Ind!
quez le nombre de conv!ves, 
11 calcule les proportions 
exactes S:iL!lS rien oubller, n1 
le sel, ni les apices. 
Changez de cassette, Victor 
quitte ses fourneaux et 
dev!ent le financier habile 
qui va comptes de 

rf42 Novtmbte82 
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�: Really fabulous. You can define your screen with scrolling 
anywhere on the video screen. Example SCREEN50,200,100,100 is X= 50. 
Y = 100. (coordinate at top left) Width of screen is 50+100. 
Height of screen is 200-100. After that all the prints are scrolled 
inside the screen. If' you want to write' outside the screen you can use 
the old OUTPUT. It's really fantastic to see text scrolling in a 
little square- at the right top or in the middle of the screen. 
To clear the screen you can use CLS or CONTROL L CLS only clears the 
screen you have defined. If you want another color for your screen 
you can write CLSN where N is the position of the color in the last 
COLOR instruction. If you want to clear the full screen you can get 
� which too holds the curser at the left top. CONTROL K produces 
the same effect. 
SCROLL: With that you can do some mad things. Scrolling from left to 
right, right to left, scrolling slow or scrolling very fast. 

· CURSOR(x,y) 1b put the cursor on the next Print ·or Input anywhere 
on the screen. 
�: POSO 1b know where the last character was printed on the screen. 

POS1i To know column where the last character was nrinted on the screen. 
POS2 1b know horizontal position (in pixel) of the cursor. 
POS3 1b know vertical position (in pixel) of cursor. 

�ou can do very useful combination of POS2 and POS' with the cursor. 
�: �s, there is an ELSE at last with GOID and GOSUB. You can 
use a variable. Example I=2000:GOID I 

· 

.llm!: Approximately the same as MICRO VIDEXJ 32K BASIC but you can 
use Hexadecimal with & 
CLEAR: With the second parameter you can define the RAM spot variable 
to reserve a place for Machine Language routies. 
�: 1b exchange two variables� Example SWAPA,B (is the same as 
C=AA, A=i, B=C but much quicker) If' you want to give the same value 
to many variables you can write for example A,li,.F,Ii=CD A$1.1$,F$(I,J)= 
11HELL011· Variables too are MAX and MIN. Example A=MAX(X, 10) A can't 
be inferior ·to 10.) I=MIN(X,10) (B can't be greater than tO) 
TISET: Puts the clock to 0 
·TIME: 1b read the clock Example A=TIME(50) gets the clock for a second. 
�: PAUSE4 stops the program for 4 secondsMore useful than 

FORI=1T01000;NEXT 
�: allows you to change fastness of execution of the program. 
The fastest speed is 0. The slowest speed is •5,53• 
�: More useful than the classic RND Example A=RND(!,50) gives you 
a number between 8 and 50. 
SEED: is a sort of randomixer 

J= Input a key but does not stop the pro�ram (CALL 7F:7) 
: Input a string but stops the program {CALL 7EO) 

�: TAPE1 is Tape On and TAPED is 'fupe Off • 

LOAD: Like CLOAD but you can load a language machine program.Be careful. 
HIP OUT: 1b receive and send data from/to the port. 

7 
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AUTO RUN: is not an instruction but if you do POKE FF3B,1 before a 
save when you load the program it will be auto running. 
ERROR: To control errors example 10ERROR!))) 1000IF E(}::2'ffiEN EDIT EL 

EC and EL are system variables. In EC you find Error Code (from 1 to 21} 
and in EL the number of line where is the error. 
ASC: Y�u can get second parameter example ASC(A$,4) gives to you 
ASCII code of the 4th character of A$. 
REM: No change but you can use Slash. In the listing REM never appears. 
It's always replaced by/ 
Ei= is a new function like SIN, COS, LOG, EXP, etc. 
EDIT: without the number of line drives you into the Editor. 
"Ies, there is too an editor. '!his editOr is very powerful. With 
AUTO, RENUMBER, LOCATE, MERGE, APPEND, FREE, LIST, LAST, EXTRACT, 
DELETE, and of course BASIC to come back to BASIC. It's more powerful 
than EZ EDIT. For example RENUMBER is good for multiple statement 
lines. LOCATE no. You can do RUN from the EDIT Mode. 

Nov the software. ]es I know BASIC is software but it1s very 
special. For the other programs nothing to say. You know them. They 
are exactly the same with French names of course. In the screen the 
sentences are in "F.rench too. Since one year we do not get new 
p rograms in lrance because there are some negotiations between 
MICRONIQUE and MICRO VIDID. We get all the old Interact programs 
and some old MICRO VIDID programs.· 
By now the new MICRONIQUE Software Departinent has. written BASIC # 
and High Resolu<ti.on l:''OR'lli. With they have wrtten a very good High 
resolution Cat Race. 

That's all. In tbe letter you'll find two ads. An ad from a big 
store in Paris ;.;.:_..;., many computers among them them the Victor 
Lambda� • The second ad is from Victot Lambda Diffusion (V.L.D.) 
Every time I get nev functions I'll send them to you. 

Sincerely, 

From all of the Interactors and from INTERACTION INTERNATIONAL 
a sincere Thank You and MERCI BEAUCOUP, M. Duguet, for a most enjoyable 
and most informative letter. 
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CMD: NEW BASIC COHMANDS OVERLAY 
By George A. Leggett 

I don1t know where to begin this long story except to say that 
I am very excited about theese new commands for BASIC. Of course I 
should be since I programmed them! But that's beside the pointo 

PAGE 

It is hard to be unbiased and objective but I shall try. But as the 
song says, it's hard to be humble! All kidding aside, I must say that 
this is a very powerful tool for all of us to use with our BASIC 
Language and I shall take some time explaiiUg what this is all about 
and the history of how it happened and the changes it has already 
undergone before you even had the chance to see and use my new 
commands for BASIC. 

By using the new CMD commands you will truly have for the first 
time in your Interact a BASIC with fast graphics. It will give you 
the ability to make boxes, draw lines, make triangles and fill in 
shapeso Furthermore, by using the subroutine supplied in the Demo 
program which follows the overlay, you can make circles; bo� 
unfilled and filled. This is accomplished as fast as Machine 
Language will allow and yet with the ease and simplicity of the 
normal BASIC commands. No messy Pokes or Peeks. Just nice X and � 
BASIC colllrlands which we are all used to using. 

This whole thing got started while I was doing some commercial. 
work with 32K BASIC. As you know, 32K BASIC has the LINE command 
as well as the extended PLOT statemtnt as Microsoft !!K FAST GRAPHICS 
BASIC does. This was great for 32K BASIC and my commercial work. 
But for LEVEL II BASIC I was in the dark. I do not like being in 
the dark and without power in my machine for long. So I began serious 
study of all of the documentation of the BASIC language and other 
things I could find or had known before. I found the work of Wa.l t 
Hendrickson and Harry Holloway in INTERACTIONS Volo 3 no. 1' to be 
extremely helpful and I also studied the work of Dave Schwab. 
All of this plus my knowledge of Machine Language finally came together 
in a new command which began my first overlay. This first command 
and overlay you will never see. All of the routines work fine so I 
will briefly explain them here. It went out of date before· it ever 
went to press, which was only a matter of three weeks. Ah, the 
wonders of technology! Here today and gone by midnight! Nevertheless, 
I will explain that the commands were: SET, which is totally not 
needed and shall join the ranks of Get Key, and shall be explained later, 
TRI for triangle, BOX for Box, FILL for fill, SKETCH for Lines, 
and SET# for changing Print Color where the number sign was for the 
color you wanted your print. Nothing wrong with the routines • • •  but 
there was something very wrong with them and for that matter with all 
overlays I have been familiar with so far. They took away some of the 
BASIC words. Obviously, to put in words you must take away words. 
For the record, the words that got the proverbial ax in my first 
version \-Jere: WINDOW, DEF, FN, TAB, and LET. In my first writing of 
this article, I spent a great deal of time explaining the way to do 
without eaCh conmand and how to get the same function in BASIC. 
Since they are still here, I need not go through that now. 

How could I take away netting and add five new commands? We do 

9 
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have the wrd DOOfY and one opening. I may be a dummy but I did not 
use it in my first overlay nor my second . You still have that word . 

'Ihe one word I did take away to do all of this is the word LET. 
If anyone out there still uses LET • • •  well, I 1 m  sorry I took your 
word away. But let1 s be realistic. I don 1 t  know of a single soul who 
would object to a wrd that does absoluteiy nothing. If there are 
any obj ections, please let me know and I 1 11 tell you what I 111 do 
about it; absolutely nothing I I will print your letter as to why 
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you use it. I do not mean this a s  a sarcasm because recently I worked 
with a Timex Sinclair computer which really does use the LET command . 
Amazing ! But that' s  another story. 

So how did I get five command s out of one word? Not. meaning to 
be one I must say I thought my way of doing it was damn clever. 
'lhe key word I use in all my commands is CMD for Command followed by 
a. letter with which you are commanding. 'Ihe following are the nev 
command words of this new BASI C overlay to give you an example of 
the format -you will use to enter them. 
CMDB 'Ihe ll stands for Box. CMDF The F stands for Fill. 
CMDL 'lhe L stands for Line. CMDP 'lhe P stands for Print· Color. 
QIDT 'lhe T stand s for Triangle. Therefore, you can get by with 
the one key wrd CMD and any number of routines such as CMD followed 
by A. through z, 0 through ' or any shift of the numbers. Note: 'Ihe 
Plus, Minus, Times or Divide By signs will not work in this manner as 
they are arithmetic functions but anything else on the keyboard will. 
'lhis gives you more command words than RAM will possibly allow. 
A.t least on our tt.K machine. Maybe when we get our 4eK machine 
like the one you will be reading about in this issue, who knows? 
:But there are any number of command wrds you can use and never 
alter any of the original commands .  I thought this was terrific 
if I do say so myself. 

'lhere is one other thing that you did lose from BASIC, not nhthe 
wordS but in the memory. Because the routines are so lengthy and 
immense, and beCfiP!se I did not want to take any RAM away from your 
BASIC I ·did take the RAM used for the CSAVE* and CLOAD* functions. 
'Ihat is where the main routines for the lines and triangles sit. 
lim can still use CSAVE* and CLOAD* but their use will destroy the 
Line and Triangle commands .  Even though for those of you who 
really dig down deep, there are another 1..40 or so bytes free in 
BASIC, and theese will be used for other commands coming up soon, 
the 1.40 bytes were not enough for the Line and Triangle routines. 
'Ihey take 2•5 bylas of memory. So there is still room for more 
routines. 'lhe area from 4'AO to 4'FF is still free so you may put 
any routines you want in there. The other opening is in BASIC itself. 
I shall not take the time now to go into the memory location of each 
routine and the Hexadecimal information. I feel that for the maj ority 
of you this would not be of interest. HOwever, if there are enough 
letters or calls ,  I ' ll be happy to publish the Machine Language listing. 
'lhe following program which loads the overlay is done in BASI C 
and this in itself is very unique. It is worth several moments of 
thought and discussion. I am a Hexadecimal man. I think, dream and 
program in Hexad ecimal. Of course I am the most at home when I 1m 
doing �080. Therefore, as you will notice on the followir.g pages, 
everything is stored in Data. But when you look at the data it1 s  in 

- ==  
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Hexad ecimal 8080 commands .  At Line •4000 of the program, the Hexadecimal 
two bytes are converted to a decimal number whereby it is then poked 
into a specified address. Although it may look like a lot of numbers 
and alphabet, any Machine Language buffs out there can sit down and 
start from the first Data statement and read it in Machine Code. If 
you want to break it all apart, everything is there for you. I have 
found this to be the best way of entering Machine code in BASIC. It was 
easier to make a routine to handle all of the converting from Hex to 
decimal than to use the mind to do it all the time. This should work 
well for your USR routines or any Machine Language needs you may have. 

I shall now discuss the loading and use of the new CMD command s. 
Load the program as you would any normal LEVEL II BASIC program. Type 
RUN and wait until it is finished. I have put in a couple of Print 
statements to let you know it is not locked up. It does take a while to 
run it and Poke in all that data. Several hund red .bytes are being poked 
and by the time the Hexadecimal string is converted to numeric decimal 
it does take time. After the program is loaded, run and finished , it will 
clear the screen, tell you it' s done and then execute a NEW command . The 
NEW command lies in Line 500. If you wish to examine the program, just 
don ' t  type RUN first but delete Line 500 and then you can play around 
with the program. Why the NM Well, it 1 s simple. When I load it up I 
want it running and load up with the command s. Although in the future 
I will just b e  loading one tape to do all this ,  for now and for this 
magazine, this is the way I thought would be best. Now that is done and 
you are ready to use your five new command s. 

At this time, I recommend loading in the Demo program which follows 
the CMD overlay. This will illustrate for you the real power you have 
in your BASIC now with the new command s .  I took a variety of examples.· 
Though they may not be the best, they do demonstrate everything you can 
do with the commands including at the end I might say one dog gone 
impressive pie circle graph. I have seen this on other computers, but 
never on the Iateract. ·It is to my knowledge the first pie circle graph 
done on the Interact but now you have it for your use. 

Now that you have run both programs, I shall go through each new 
command , what it does, and how it does it. 
NOTE: There are a couple of changes worth noting before you learn the 
commands .  The first thing you will notice is that the colors used for 
BASIC are now o, 1 ,  2, 3 which is yellow on black with red and green. 
The reason I changed it is I have read recent studies that say yellow 
is the easiest color on the eyes and the black backgrolmd prevents glare. 

Another change is that we may now bid farewell to our elf friend 
POKE i'21 5, 25. As in the newer versions of BASIC, the overlay takes 
care of the problem for you so there is no more need for the initial 
poke. 

The o ther difference is in my reference to the Y axis on the screen. 
In all of my work with Rom 1 and machine code, 1 on the Y axis is at 
the upper left of the screen and 77 at the bottom, thus coordinate 1 ,  77 
would be at the lower left. If it is difficult for you to reverse this 
thinking process, simply enter your X coordinate, then for your Y 
coordinate, say 77YA where YA is the number for Y in the BASIC way o f  
like i f  you wanted &7 for the Y then 77-67 = 1 0  which would be your Y 
coordinate for Machine Language or for theese command routines. 
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It is also important to note that there is no protection on the I axis 
tor going beyond the screen memory into other RAM If you do not give a 
Y coordinate beyond 77, you should not have a problem with it. When I 
d eveloped my first overlay I did not have the memory to change that. Now 
we might, but I did not take the time to ,put in that proteetion. 

CMDB. makes boxes, squares, rectangles etc. It takes the following form: 
CMD:BXS,YS,XL,YL, C 'Whereby XS is the starting X coordinate, YS is the 
starting � coordinate, XL is the length of the X sides of the box and 
YL is the length of the Y sides of the box. C is for the color. This 
color can be any of the four colors you wish. This is exactly what the 
extended Plot statement in FAST GRAPHICS BASI C does. 

CMDL enables you to draw a line from any �y point to any X-Y point 
in any of the four colllrs. It takes the form of: 
CMDLXS,YS,XE,YE, C where XS is the X starting coordinate, YS is the 
starting Y coordinate, XE is the X ending coordinate, YE is the Y ending 
coordinate, and C is the color of the line. 

CMDl' will make a 'l!riangle in any of the four colors given any three 
X-Y points. It takes the form of': 
CMDTX't,.'It,I2, 12113, Y.3, C whereby X'T, Y'l', I2, Y2, 13, Y3 represent three 
points where the triangle is drawn. Please note that because it must 
fill in every point in those coordinates it does take a little longer 
than the other subroutines. 

CMDP is to changing the Print Color. It takes the form of : 
CMDP# whereby the # may be 0, 1 �  2 or 3 which is the color you want to 
print. You may change this at any time before or after a Print statement 
and is designed to save you much time and memory over using an Output 
statement. You may simply want to change the color of your text and 
keep outputting print. 
CMDF This command will fill in any bordered area you ;fish in any 
color you wish o, 1 ,  2 or 3. I originally saw this on the fast graphics 
cartridge for the VIC:..20 where it is called a PAINT command . I thought 
it was unique how you could make a shape and color it in. You can see 
when youtre doing pictures how pPortant ti1is can be. You can make boxes 
and triangles without filling them in in this way but what if you want 
an upside eown diagonal U shape? How are you going to fill in that shape 
without outputting every X and Y coordinaaaate within that shape? It is 
obviously a time-consuming effort not to mention the RAH it would take. 
with the Q1DF command you can do that. There are some exceptions, which 
I shall discuss. The command takes the form of: 
GMDFXS, YS, C,BO where XS and YS are the starting coordinates, C is the 
color and BO is the border color. The YS point should be the highest 
point in the Y axis in your image as the the Fill command works from 
left to right, right to left, and downward . As soon as it bUI:lps into a 
border color on the Down routine, it 1.fill stop. Assume you have an 
upside d01m V in the middle of the screen taking the whole screen. 
You simply tell it the X and Y point in the center top of that V and the 
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the color you wish to fill the V in with, and the border color of that 
V., It will instantly go dow that screen filling up that image. lfowever, 
if you now have a big V right-side-up you1 re in trouble. Ivery time ·it 
goes down a notch in the Y axis it bumps into a border color and thinks 
it' s all done ! For that, refer to the Demo program again and you'll see 
how I get out of that. You will notice in my demo that by using a FO:rt. 
loop to increase the � down the screen you can then make any Fill you 
wish. Now you can get any shape but it is a bit slower than without the 
FOR LOOP it will fill in anything you need to fill in. 
1his concludes the brief explanation. 'lhe following chart is a brief 
recap for your reference. 

CMDBXS,YS,XL,YL, C 

CMDFXS,YS,C,BO 

·G�DLXS, YS,XE, YE, C 

CMDP# (o, 11, 2 or .3)  
CMDTX1 1l'1i1X2, 12,:0, l3,C 

When I described my original overlay at the beginning of this story, 
I mentioned one other command Ylhich you will notice is left out of this 
the CMD overlay for new commands. I called this command SET. and it 
was my proudest achievement of them all. Bbvever, you will find, as I 
did, that the Interact had this command all along. I thought this 
command vas going to make history and vas thinking of contacting the . 
companies who d esign and put out BASIC languages about this revolutionary 
discovery and what a great help it would be. In Interactors Input in 
this issue you will read a very interesting and informative letter from 
Mr. Warren J. Moore. How he ever knew I vas working on such a command 
I'll never know. I urge you to read Mr. Moore ' s  letter and learn about 
a command that you never knew your BASIC had . Or at least I never knew. 
People with whom I talk are still shocked about it. It is not mentioned 
in any of the BASIC books of Interact or Micro Video .  In fact, in 
Basically Speaking, which is an excellent guide to have they say to use 
a dummy Read loop to increment your Data counter. Now, we find out, all 
you have to do is say the command RESTORE Line Number. Quite an oversight ! 
I honestly dontt think anyone knew about it. But now, through the pages 
of INTERACTION INTERNATIONAL, you know about it t 

I hope you will like theese five new commands. '!here is no reason 
unless you are using CSAVE* or CLOAD* why you should not load up and 
use them right away. I will be using them from now on. I think they are 
a necessity in theese days of graphics and colors and shapes. 
By changing the formulas in the Demo it is possible to make pentagons, 
hexagons, octagons, and any gone you want !  Anything beyond twelve sides 
comes out looking somewhat like a circle however. I hope you will 
benefit from them as much as I have enjoyed bringing them to you and 
that they will take the place of any other graphics overlays you may have. 
After all, it didn ' t  cost you $1''·'51 It is a service to you from your 
El:li tor and from INTERACTION INTER.l'iATIONAL I 1hank you. 



I N T ERAC T I O N  INTE RNAT I ON A L  PA G E  I �  

1 R EM  N EW BASI C COMMAN DS N AI'I E"N B C " 

TI M ""  T<> R U� DJ N .J T  W J RRY WH EiH T I S  i:IJ•� c. 
5 C!. S :  'PRI N T" 1H l  S 'PRO I3RAM. TAK ES "' 

7 'PRI N T"l T W I L.I.. T ELL. Y J U . " 

1 0  'PQK £ 1 9 2 1 5· 2 5  

2 e FO R CT= 2 5 I 2 7 T0 2  5 1  3 5: R EA Oi  O S :  GQ S U B6 40 0 0 :  POK ECT. B: N fX T 

3 0 OATA3 1 •  8 o ... 4 C• C O. FA• 66• C 3• 0 C• 6 6  

4 0 'POK £2 49 28 • 0 :  'POK E2 49 29 • I :  'POK £2 49 30• 2 :  'POK £2 49 3 1 •  3 

5 0  'PO K £ 1 9 1 9 9 .  3 
" 

1 00 Cl. S: COL.O R 3. 4, 2 .  I :  'PRI N T: 'P R I N  T "l� O W 'PRO G RAMM I N G  'PL. EA S E  IVAI T 

1 1 0 FO R C Ta i 8 9 5 3 TO I 9 1 8 7 : R EA Oi O S : I30 S UB 6 4 0 0 0 : 'PO K ECT• B il'J fX T  . 

1 2 0  OATAC 01 1 31 4A. C O, 28 • 4A• C O• I 3• 4A• C9 • 2A• F9 • 4A• EB. 2A• F B. 4A• 2 2 • F9 , 4A• 2A• F L 
I 22 OATA4A• 2 2. FB. 4A . 

1 30 OATAEB• 2 2. F o, 4A. C9 • 3A. F 4• 4A• C O. 2 F  • 06. 2A. FB• 4A• 2 2• F s .. 4A• 2AI F IJ, 4A. 2 2 •  F 7 
1 40 OATA4A• 2 1 •  4 4, 4A• 2 2, OC• 4A• C O.. 7 7 • 4A• C9 • 2A. F9 • 4AI 2 2• F 5• 4A, 6A• 63, 2 2• F 7  • 4A 

1 5 0  DATA2 l •  or, 0 4• 2 2 ,  OC, 4A• C C, 7 7, 4A• 2A• FB• 4A• 2 2 •  F S  .. 4A. 2A• F o, 4A• 2 2 .  F 7, 4A 

1 6 0 DATA2 l •  4 4. 4A• 2 2• OC .. 4A, C9 • 3A• F4, 4A• C O• 2 F• 0 6 •  2 1 •  OF, 0 4• 22. DC• 4A, A F .  5 7 ,  S F  

1 7 0  DA TA6F, 3A. F 5. 4A, 4 7 ,  3A• F 7  • 4A• 9 0 • F2• 8 A• 4A. 2·F• 3 C• 2 E. 0 1 •  4 7 ,  3A• F 6, 4A• 4 F  

I 8 0 DA TA3A. r8 • 4A. 9 I •  F 2 .  9 E. 4A• 2 F • 3 C •  6 7 • 7 [,, F 6 ,  0 2 •  6 F • 7 C. 4 F  • 9 0 •  FA• AA• 4A• 76 • 4 1 
1 9 0 DATA4r. 7 0, r 6 ,  0 4. 6 r, 78 . 1 r, E6 .. 7 F  .. 2 r, 3C .. 6 7. ES .. 05• C 5• 3A .. F 5, 4A .. 4 7, 3A. f 6  .. 4A 

1 9 2 DATA4r, 7 D• £6, 0 4  
2 0 0 DATACA. C S. 4A .. 7 A. 5 3  .. S r  .. 7 0. E6. 0 2  .. 7 8  .. CA. C E. 4A .. 2 F. 3 C  .. 8 1 • S F. 7 r;, £6, 0 1 •  .7A• CA 
2 1 0 DATA D:I ,  4A. 2 r, 3C .. 80 .. 57 .. C O. or, 0 4• C l  .. Ct .. £ 1  .. 1 4• 76 . 9 2. F8 • 7 C. 6 1 .  6 7• CA. 8 1 •  4A 
2 2 0 OATAFA• B t .  4A. 9 0. 6 7 . I C• C3. B l ,  4A 
2 2 5  Cl. S :  'PRI N T" S TI I..L. 'PRJ G RAMM I N G '' 
2 30 rO R C T= 1 9  2 0 0 TO 1 9  2 1 1 :  R EA Oi  D$: GJ S UB6 4 0 0 0 :  P.J K ECT, B: N fX T 
2 40 OA TA C O  .. 28 , 4A, C O, 1 3• 4A. C D• 28 . 4A• C 3• 09 .. 4A 
2 5 0  'POK £2 5 4 3 3. 1 9  5: 'POK £2 5 4 3 4, 7 7 :  POK E2 5 4 3 5• 68 
2 60 'PO K £2 5 70 4. 46 :  'POK £2 5 7 0 5. 9 6 
2 7 0  r.J R C Ta  2 5 1  3 6 T0 2  5 3 4 6 : R EA Oi  0$: 30 S UB6 40 0 0 :  PJK ECT, 8: N fX T 
2 8  0 DATAF E. 4 2 ,  CA. 5 6, 6 2• F E.  46. CA. 8 4, 6 2• F E. 4 C, CA. C E. 6 2 .  F E. 5 0 .  CA. F9 , 62. F L 5 4  
2 9 0  DATACA• [:9 ,  6 4. r £. 9 6, CA. 3 5, 68 . F £• 9 6, CA. 3 5, 68 .  C3. 3 5. 68 
3 1 0  0A.TA2 3. C O.. Br • 7 5, 3 2  .. F8 • 4A• C o, 9 2 .  7 7 .. 3 2 •  F 7  • 4A .. C O. 9 2 ,  7 7, 32, F 5, 4A• C C. 9 2, 7 7 
3 20 DA TA 32 ,  F 4  .. 4A. C 0. 9 2, 7 7 .. 32• F 6 .  4A, £5, 1/J I •  F 4, 4A, C D, A2 .. 0 5 .. £ 1 ,  3A. F F  .. 4A• C O, 2 F  
3 30 0ATA06 .. C9 .. 2 3  .. C O.. 8r .. 7 5 .. 5 1  • C o  .. 9 2, 7 7 .. S F, C � 9 2 .. 7 7 ,  4 F  .. C 5, C D, 9 2 .. . 7 7 • C 1 1  4 7, E S  
3 4 0  DA TA C O, A E. 6 2 ,  I 5 ,  C o, C 0 ,  6 2 ,  1 4 ,  I c .  C 5. D S ,  C 1 .  C O, 1 0 .  0 6 ,  C I •  86 ,  C 2 ,  9 8 ,  62, £ 1 .  C9 
3 50 OATA C O.. 0 0 ,  0 6 .  I 4. C 5, DS. C I •  C C. 1 0 , 0 6. C 5. C l . C 1 .  86 ,  C 2, A £, 6 2 .  C9 • 3 L 1 5, 3 21 8 1  
3 6 0  0ATA62, C O, A E. 6 2, 3 E. I 4, 3 2 .  B l .  6 2 . C9 . 2 3 .  C O. B F ,  7 s, 3 2 .  F 5• 4A• c c. 9 2. 7 7, 32, f 6  

3 7 0  0A TA4A. C O, 9 2 .  7 7 ,  32, F 7  • 4A. C O, 9 2, 7 7, 32• F8 ,  4A. C C. 9 2 .  7 7 • 32• F 4• 4A• £ 5, C D. 68 
3 8 0  DATA 4A. E l •  3A. F F. 4A• C O, 2 F  .. 0 6, C9 , 2 3, C I:, 8F, 7 5, 3 2 , F F . 4A• C 3 •  F2, 62 
3 9 0  CI.. S : pRI N T "I AM Al..M O S T  DJN E. " 
4 00 F-J R CT= 2 58 I 7 T0 2  58 66 : R EA Oi  0$: ·3·J S UB6 40 0 0 :  PJ K ECT, Eo: 1-J fX T 

4 1 0  ·OATA2 3 · C 0, 8 F . 7 5. 3 2 , f9 , 4A. C D. 9 2, 7 7. 32• FA• 4A. C D  .. 9 2, 7 7 . 32, fB• 4A• C L, 9 2, 7 7  
4 2 0 DATA 32. F C .  4A, G u. 9 2, 7 7 , 3 2, F C, 4A• C L. 9 2 . 7 7 , 32, F E. 4A• G D. 9 2 . 7 7, 32• F 4, 4A 
4 30 DATA E5. C 0. 0 0, 48, C 3• F l • 6 2  
4 5 0  C1.. S: CJL. O R 0 ,  J ,  2. 3 
499 N £111 

9 9 9  EN D  
6 4 0 0 0  B= 0 :  C= I 6 :  FO RX= I TJ 2 :  B S=l't I C S C  H C$, X • I > :  I F B $> "9 " TH 8.-J GJ S U 8 6 4 1 0 0 

6 40 1 0  B= VAL. C 8 $) * C+ B: C= C/ 1 6 : i-J fX T: R E T UR!� 
6 4 I Ill 0 B $= S TR $ C A S  C C B $ > - 5 5 > 
6 4 I I 0 R ET URN 

9 K  
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1 R EM N EW BASI C CvMMAN [; J V EFU.. AY DEMO 

2 R EM G EO R G E  A· L EG G ETT 20 562 W O O DWARC 1'1 l •  48 0 4 3  

3 R EM  MARCH 3 1 . 1 98 3 
5 CL S: COLO Re. 1 •  2. 3: PRI N T " WH EN Y O U AR E TH RU".I EWI N G  

ANY " 
7 PR I N T"K EY TO CON TI N UE· " :  1 $= 1 N S TR S C  I >  

EAOi 

PA G E  1 5 

S CR E EN  PRE S S  

1 121  CL S I PR I N T"WI TH TH E  N EW CM I; CJMAN DS YO U C AN  D O  MANY GRAPH I C PRO GRAA S 

2 �I �I N T "L EV EL 1 1  BASI C. TH E  CM DB COMMAN I; AI..L O W S  Y J U  TO MAK E BOX ES• " 
3 121  I S• I N  STJ U C  I > :  CL S 

4 0  Cr1 DB 1 0. 30• 5121• ll il• I :  CM DB7 111• 40. I 5• 21'!. 2 

5 0  CM DB2121• 6 0 .  30. 2 121 . 3 :  I S= I N S TR S C  I >  

6 121  CL S : PRI N T"WI TH TH E CM O.. COMMAN C YO U CAN ('lAK E A L I N £  BETWEEN 
A N Y  2

. 

7 121  PRI N T''X -Y PO I N T S  ON TH ES C R E EN  I ll!  ANY COL O R  Y O U  W AN T " :  I S• I l'I S TR S C  1 >  

7 5  CL. S : COI.. O R 7 . 0 • 1 • 4 
6 121  I'J R CT= I TO 1 121 121 :  GO S UB I 0 0 0  
9 0  CM 0.. 56• 36 • X • Y • C : N £X T: I S= I N S TR S C I >  
1 121 0 Cl.. S :  COI.. O R0. 4, 3, 7 : X  5= 1 :  Y S=- I I  FJ R C T:a 1 TO 1 0 121 
I 1 0  G.J S UB 1 0 0 0 :  CM O..X S . Y S. x , y , C : X S:aX : Y Sa Y : N £X T: I S= I N S T R SC I > : CI.. S 
1 2 121 COL. O R 3• 1 • 2• 4 : CM I:P 3 : PRI N T"WI TH TH £.  CM [IP " : 0'1 DP 1 : PRI N T" CJMl'lAN D Y O U CAN " 
I Ct'1 DP2 
1 3 0 PRI N T" CH AN G E  TH E PRI N T " :  CM I:P 3 : PRI N T " COI.. O R  WH EN EV£R": CM DP I : PRI N T"YO U 
W AN T  WI TH ·J UT "  
1 40 CM DP 2 :  PRI N T" U S I N G  TH E  •J U1PUT": CM CP 3 :  PRI N T " CJI'll'lAN O T J  0 0  I T • " :  I S= ll'J S T  

R S C I > :  CL S  

. 1 50 COLO R2• 0• 3• 7 : PRI N T "WI TH Tri £ CM CT CJMMAN D Y J U  CAN M AK £  f i LL E D  I N  

1 6 121 PRI N T " TRI AN GL ES J F  Al�Y S I Z E  I N  ANY COL O R " :  I S= l i� S TR SC 1 > :  CI.. S 
I 7 121  Cr1 DT 1 0 • 1 121. 20. 1 0. I 5, 2 0 •  I :  Ct'1 CT2 0 .  6 0 .  6 121 •  2 0 •  1 0 0 .  50. 2 
I 6 0 CM DT6 111• 2 121. I 121 5, I 5, 9 121 . 40. 3: I S'" l N STRSC I >  : CL S 
1 9 121  CJ I.. O R 6• 4• 3• 0 : PRI N T " BY USI N G  TH E fJLI.. 0 \1/ I N u  RO UTI LII EEARLY h i  Y O UR 

2 0 0 P P. li'J T"PRO G RAM T·J S TO R E 1 2  X -Y VAL UES Y O U CAN TH EN M AK E  A CI RCL E J UT 0 f 1 2  
2 1 0  PRHJ T" TR I AN GI.. E S " : I S= I N S TR S C I > I CL S  

· 2 2 121  DI MX C 1 2 > • Y C  1 2 > :  R D=  5 7  • 29 58 :  A= 0 :  F:' R C Ts 121 TJ 3 6 0 S T EP 3 0 :  Y C  A> :a 51 tH C CT+ . J )  / R .C 
) 
2 3 0 X C A > = C·J S C C CT+ o i2I I > I R D> : A= A+ I I I'J £X T  
2 4 0 CL. S: PRI N T " WH EN Y O U  WAI'J T TO MAK E A CI R CL E  
f-J G "  

S I M PLY U S E TH £ 

2 50 PRI N T"fJR:'l UL. A :  WH ER E 
EN T ER 

R= RA DI U S  ·J F Y J UR CI R CI.. f. AIII O XA= X AX! S t) f  C 

2 6 0 PP.I t-J T " Y A= Y  AXI S J F  TH E CI RCL £. C EN T ER C= C)L J R  TH EN .:JJ S UB 2 0 0 0 '' 
2 6 5  I S= I N S TR SC I > : CL S  
2 7 121  R= 3 121 :  X A= 5 6 :  Y A= 38 : C= I : G •) S UB20 121 121 :  I $= I ,  .. 5 TR S <  I > : CL S 
2 8  0 R= I eJ : X A= I 5 :  YA= I 5: C= 2: G J  S U82 0 121 0 :  R= 2 5 :  XA=8 0 :  YA= 40 : C= 3: GJ S U B2 0 0 0 :  C= 1 
2 9 0 R= I 5 :  X A= 3 121 :  YA= 4 5: 13J S UB 2 0 0 0 :  1 $= 1 ill S TR $( I > 1 CL S 
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3 0 0  CO L O R I • 0• 3• 7 : PRI N T " I F YO U lriAN T TJ •'lAK E  Al-J U!-J FI LL E. D  Cl RCL E SI M PLY lJ 
S E" 
3 1 0  PRI N T " TH E. S UBRO UTI N E  A T 3 0 0 0  TJ A CH I EV E TH E R ES UL T S ·  U S E " 
3 2 0 PRI N T" TH E SAM E VARI ABL ES AS Y J U LI D F u R  TH E fi LL .E.D CI R C  
L E. " 
3 30 I $= I N  S TR $ C  I > :  CL S :  R= 1 0 :  X A= I 5: Y Aa I 5: C= 3: G� S UB 3 fiHIJ 0 :  C= 2: R= 2 5 :  X A= 7 5: Y A= 40 
3 40 GO S U B3 0 0 0 : R= 2 0 :  X A,. 2 0 :  Y Aa 4 5 :  C= I :  ilO S UB 3 0 0 0 :  I $"' 1 N STRSC I > :  CL S 
3 50 CO L O R0. 1 .. 4• 3 :  PRI N T".W1 TH TH E  CM [;F -

·
cJM,'1 AN D YJ U CAl-i F I LL I �� t'1 J ST " 

3 60 PRI N T" SH AP E S  TH AT YJ U H AVE. ": 1 $= I N  STR $ (  I > :  CL S 
3 7 0 R2 3 0 : X A= 5 6 : YA,. 38 : Cs 3 : GO S UB 3 0 0 0 . 

3 8 0 CM DF56• 9 •  I •  3 :  FORY,. 38 T0 6 6 :  CM D F 56• Y •  2. 3 : N EX T : 1 !.'" 1 L-J S T R $C I >  
3 9 0  CM IL 56• 38 . 56• 8 •  3 :  CM IL 5 6. 38 . 8 6 • 38 •  3 
4 0 1/J FO RY ,. 9 T0 3 6 :  CM DF 5 7 • Y • 3• 3 : N EX: T: I $., 1 N S TR $ C  1 >  
4 1 1/J CM IL 56• 38 . 3 0 .  50• 3 :  CM DF 5 4• 9 • 0 •  3 
4 2 0 F O RY:z 38 T0 49 :  CM DF 3 1 • Y  .. 0. 3 : N EX T 
4 30 CM IL 5 6• 38 . 7 4• 59 .. 3 :  FJ RY = 39 T0 58 :  C.'1 CF 7 4. Y. 1 .  3 : N EX T: 1 $= l t-J S TR$C I > :  CL S  
4 40 PRI N T"! H O P E  Y O U  WI LL •'l AK E  1H 1  S ·J V ERL AY APART O F  Y ·J UR BASI C L AL-J J U 
A U  E . .. 
4 50 PRI N T: PRI N  T"I 

H I  C S "  
B EL l  EV E N J W W E.  TRuLY H A V .E. .  A " :  0.'1 CP2 :  PRl t-J T "  fA S T  13RAP 

4 61/J CM DP I : PR I! -J T" 
: N EX T  

BASI C " :  FO R CT., I TO 30 0 1/J : L-J EX T : F J  RCT= I T J  1 2 : PRI N TCH R !. C  7> 

4 7 0 CL S 
9 99 EN D  
1 0 0 1/J  

2 0 1/J I!l  
2 0 1 0  
3 00 1/J  
3 0 1 0  
O K  

X= I N TC 1 1 2• RN  DC I > >  : Y = I N T(76• RN tC I > > :  C= I !-J TC JU W DC 1 >  + I > :  RET URN 
FO R C T= 0 TO I I  : X= X C  C T> • R+X A : Y =Y C CT> • R+YA: X ! = X C  CT+ 1 > • R+ X A  

Y I =Y C  C T+ I >  • R+ Y A: C M  CTXA. Y A.. X .  Y . x  I •  Y I •  C :  N EX T : RET URN 
F O R CT= 0 TJ I I : X= X C  C T> • R+XA: Y=Y C C T> • R+YA : X  ! = X C  CT+ 1 > * R+X A  

Y l :zY C  CT+ I > • R+ YA :  C.'! rLX . Y . X  I . Y  1 •  C : N EX T: R ET URN 

ADJUSTMENTS FOR Vol. IV no. 2 
There are three small mistakes that we kno� of in the magazineo We 

appologize for theese oversights and thank John Peters of Wayland, MI for 
bringing the first t�o errors to our attention. 

In the DECK OF CARDS routine, Page 1 2 ,  Line 46 should read : 
46DATAAC, 2C,3C,4C, 5C, 6C,7C, �C,9C,JC, QC,KC 

This line should also be corrected in all other card games but CLOCK PATIENCE. 
On page 1 5  in the STUD POKER game, Line 600 at the end says GOTO 2080, 

In some magazines it appears as 2030, but it is Two Thousand Eighty. This is 
the fault of the Teletype prlnter which makes the listings. 

On Page 30 in the discussion of the Joy Stick input, the top row is 
labeled correctly as 1 ,  2,  3, 4, 5. However, the bottom row should read from 
left to right :  9, B, 7, 6, 

We do try our best, but the problem is, we are human, not computers ! 
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Mr . G e orge A .  Legg e t t  
2 0 5 6 2  w o o dward 
Mt , C l emens , Mi . 480 4 3  

f'11ARCH 1 2 , 1 9 83 

Mr . John H. Pet ers 
7 7 4- 1 3 5 th S t .  Lo t 46 
Wayland , Mi . 49348 
( 6 1 6 )  7 9 2 - 9 82 5 

RE : M I CRO V I DEO KEY �OARD I N S TALLAT I ON INS TRUCT I ONS 

S i r ; 
The p r o f e s s ional K e y b o ard h a s  prove d  t o  be an exc e l l e n t  im prove
m e n t  over the o l d  one . 

A f t er read ing the ins truc t i ons however , I f ound that s te p  #6 was 
unne c e s s ary . 

I d i dn ' "t dro p t n e  keyboard into p l ac e ,  I ang l e d  i t  i n t o  plac e ,  
w i thou t - removing t h e  f i v e  key s . 

To w1s n a p  tne key c a p s  j us t  d i dn ' t  s ound right and in my cas e i t  
proved t o  o e  c o rre c t .  

I sent a l e "t t e r t o  Mr . R o s s  o f  MI CRO V I DEO al s o ,  c o n c erning thi s 
ma"t "t e r . 

To avo i d  d amag e t o  any K ey c aps , I would adv i s e  no t "to unsnap them 
fro·rn the k e y b oard , if a t  all p o s �: i b l e . 

A�� 
Mr . J ohn H .  P e ters 

:WITOH1 S l·lOT"B: Thank �'ou, l·lr. Peter s ,  for your letter. I would 
like to add to it. I felt exactly as you did Hh en I got my first 
keyboard and it \Jorked exactly that \·JaY• I did not remove the keys 
a s  Nicro Jrideo recommend ed . Over five years ago I purchased a keyboard 
and kne\/ th e hassles of removing keys and the dangers of bending 
contacts • .So I did I:!Ot rer1ove the keys and it uent in perfectly. 
llut uai t !  \·ihen I ord ered my second keyboard for r�y neH 32K rna chine, ttis tochniqur:; did not Hork at all . I struggled and pushed and pulled 
i'or ov3r a hulf l·:our to no '�'fllil. I had no choice but to take off the 
l:ey.s . Ai't•or clc scl' ex;..r,:in<:tio!l I found that ny 1 ()K uh ich ' m s  a Hodel 1 bK origi!1:tlly '.·IB-3� bc.tcl:. 1 then they fir::>t came out and it haD a biel:er C � )eni�l£' . rruu.;; , it uor�' .. CL i.n th(;: older inacl�ine and not in the nel.J 32.x: . i:ac}-. i!l�� . • :JO ,  �:· 2.c: ·.rict is tbi s :  Try i t  uitl1out renovine t}:e keys. l l  J.. L. '.·f0""· 1 t ._�0 i; �  1 .'i1:.hi!1 t"C • linUtf��: , !"r;UO Vt) t:-. E.. ke�'S • [;ut do i t  gep:.iJ.YJ_ 
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I n t e r- ac t i on I n t e r n a t i on a l  
Geor- g e  A .  L e g g e t t  
2 0 5 6 2  Woodwar-d 
M t . C l e m en s ,  M i . 48043 

Mar- c h  5, 1 '?83 

W "  ; J  • 11om- e 
5 7 1  So . B r o a d w a y  
P i t t sb u r- g , C a . 94565 

j u st r e c e i ved my c op y  o f  I NTERAC T I ON I NTERNAT I ONAL V o l . I V No . 1 .  I t  
i s  w e l l o r g an i z ed a n d  ver- y i n t er- est i n g t o  r- e a d . Ther- e  i s  n o  d o u b t  t h at 
a s u b s t a n t i a l amount of i n f or- m a t i on w i l l  b e  p r e s e n t e d  i n  f u t u r e  i s sue s .  

To t h i s e n d , I h av e  e n c l osed a n  o l d  m a i l i n g l i st p ur- c h ased f r om S t e v e  
Cook . You m i g h t  w a n t  t o  s e n d  out some k i n d o f  f l yer of c h a n g e  i n  
p ub l i s h e r- s .  I g o t  m y  i n f or- m a t i on f r- om a n o t h er- I n t er- a c t or- , A l  J a c k s o n  
S i m i  V a l l ey ,  C a .  

p r e v i ou s l y sent y o u  a p r- og r- a m  w i t h  l i st i n g o n  F e b  1 8 ,  1 983 wh i c h h a s  
a p r- o g r- am er-r-or- ( wh at p r- og r- a m � o e sn ' t � ) . T h e  p r og r- am n a m e  i s  SCREEN 
GRAPH I CS CALCULATOR a n d  the er-r-or i s  i n  L I NE-630 C H= 1 1  s h ou l d r- e a d  u 
C H= O I  t h er- ef or- t h e  c o r- r- ec t ed s h ou l d r- e a d : 

630 I F  A R= ' D '  THEN H=O : V=V- 1 : GOSUB 3 0 0 : GOSUB 3 1 0  

I n  your M AC H I NE SHOP T A L K  o n  p a g e - 1 6  l a st p a r- a g r- ap h , you m i g h t  n o t  b e  
a w a r- e  o f  B a s i c ' s  RESTORE c o m m a n d  b e i n g  ab l e  t o  a c c e p t  a n  ar- g u men t . T h e  
a r g u m e n t  i s  L I N E  n u m b e r  and r e s e t s  a p o i n t e r- so t h a t  t h e  n e x t R E AD w i l l  

s t a r t  a t  t h e  L I NE .  
· 

E>: amp l e :  
1 0  R e s t or- e 5 0  
2 0  R e a d  T $  
30 F·�· :i n ·t T�� 

40 D a t a  I t  d oes n o t  wor k 
50 D a t a  I t  d oes wor- k ' 

T h i s 
i t e rn .  

i s  much f a s t e r  t h an u s i n g  a FOR l oop t o  step u p  t o  t h e  N ' t h d a t a  
I t  a l so mean s d a t a  c a n  b e  p l aced a n y w h e r e  as l on g  as d a t a  b l oc k s  

n o t  o n  same L I NE . Hope t h i s  w i l l  b e  p a ssed o n  t o  t h e  r ea d e r- s .  

I a m  v e r y  t h an k f u l  f o r t h e  ex p l a n a t i on f or P E EK i n g a n d  POKE i n g above 
B a s i c ' s  l i m i t s .  I w a s  ver-y f r u s t r at e d  s i n c e  my I n t e r a c t  i s  MV 32K and 
a l l p r og l� ams ar· e  above 32 , 767 � 

W i l l  be l ook i n g f or nex t g r eat newsl ett er sb f or n o w ,  !3DOD CCJ 1•11::'LIT I t·lll . 

'· 
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W .  J .  Mom·e 

571 So . B r o a d w a y  
P i t t sb u r g , Ca . 9 4 5 6 5  

Mr . Geor g e  L e g g e t  

2 0 5 6 2  Wood �-<Ja r- d  

Mt . C l emen s ,  M i c h . 48043 

SCREEN GRAPH I CS C A L C ULATOR w a s  d e v e l o p e d  f or the p u r p ose of c o n v er t i n g 

a c h ar a c t er i n t o  i t s c o m p o n e n t  n u me r i c a l  v a l u e s  a n d  as an a i d  t o  

d e v e l op i n g t h e  i m a g e . T h e  p r o g r a m  l et s  you d r aw your s p a c e sh i p  or 

mon s t e r  or w h a t ever t h a t you w a n t  to move a r o u n d  t h e  s c r een . Th e 
wor k i n g a r e a  i s  b l own-up f r om a s i n g l e p i x e l  t o  a 3x 3 p i x e l  b l oc k  i n  

o r d er t o  h e l p w i t h  t h e  f i n e d et a i l s .  

T h e  wor k i n g a r e a  i s  3 2  p i x e l s ( 4  b y t e s )  a c r o ss b y  1 7  p i x e l s d own . Th i s  

a r r a n g em e n t  p r o v i d e s  e i t h er 8 p o k e s  p e r  l i n e f or p r og r ams i n  BAS I C  or 4 
b y t es p e r  l i n e  f or Rp l ot r o ut i n es i n  m a c h i n e  l an gu age . T h e  s t a r t  of 

e a c h  4 p i x e l s  and t h e  s t a r t  of e a c h  b y t e  i s  c o l or coded a b ove t h e  

wo r k i n g a r e a .  Th er e a r e  a l so C X I  a n d  C Y I  c ur s or s i n d i c a t ed b y  ( + ) . 
A l l c o n t r o l s a r e  k ey b o a r d  o p e r a t e d  ( j oy st i c k n o t  u s ed ) . 

t h e r e  a r e  t wo m o d e s  of o p e r at i on .  T h e  f i r s t  o n e  p e r m i t s  d r a w i n g  your 

i . m a g e  o•·· ma k i n g  c h a n g e s . The s e c o n d  o n e  c a l c u l a t e s n umer i c a l  C h e>: ) 

v a l u e s  f or e a c h  4 p i x e l s  at a t i me .  For p o k i n g ,  t h i s  v a l u e  w i l l  be a 
d ec i m a l  n u m b e r . Fo•- Rp 1 ot , t h i s  v a l u e  w i  1 1  b e  i n  h e >: -dec i m a l . 

< Rememb e r  i t  t a k e s  t wo h e x - d e c i ma l  n u mb er s f or o n e  b y t e . > 

F I R ST MODE CONTROLS C FO R  DRAW I NG )  
R 

L 
lJ 

C LW" SOr t o l- i g h t 
c ur s or· t o  1 e f t: 
CUI SDF" Up 

D c u r sor d own 

0 p l ot at X V  i n  c o l or -0 
p l ot a t  XY i n  c o l or - 1  

2 - p l ot a t  X V  i n  c o l o r - 2  

3 p l ot at X Y  i n  c o l o r - 3  

P go t o  PR I NT VALUES MODE 

SECOND MODE CONTROLS < PR I NT VAL U E S )  

R r et u r n  t o  DRAW I N D MODE 

D - drop o n e  l i n e  and r e set C X I  c u r so r  t o  l ef t  

C - c h an g e  f r om POKE t o  RPLOT o r  v i c e -ver s a  a l l 

c a l c u l a t i on s  f or e a c h  4 p i x e l s 
o t h r  k e y s  c o n t i nLte 

w e l l t h e r e  you h a v e  i t .  I f  vour s c r een c h a r a c t er i s  l a r g er t h an 

wor k i n g ar ea , t h en do a sec t i on at a t i me b u t  am sure t h a t  t h e  a r e a i s  

l a F g e e n o u g h  f or most p u r p o s e s .  O f  c ou r s e  t h i s p r og r a m  on l y a i d s i n  

d e f i n i n g your i mage a n d  not where i t  w i l l  b e  d i sp l ayed . Po k e s  t o  t h e  
s c r e e n  c o n t r o l  t h e  c o l o r s  of e a c h  p i x e l . R p l ot rou t i n e d ef i n e s  

c h a � a c t et� st1 a p e  i n  or1 e c o l or· on l y  so i t  m a �( e s  n o  d i f ·F e r· en c e  w h i c h c o l or 
yt)l� 1J S E  i r1 t l1 :i s fl)Oij e �  on l y i f  p i >: e l i !s t u r n e d on or o·f f c oiJ n t s .  I f  I am 

i"·'l' o n q  -::':l. b o 1 .1 t t h r.::- u �-; e  n -f F:: p 1 cJt .. q p 1 t-:� c:t ::.r: c ommE:n t .. 



I· 

I N T ERA C T I ON I N T E R NA T I O N A L  

1 0  REM ( SCREEN GRAPH I CS CALCULATOR > 8 K  B Y  W . J .  MOORE 
20 D I MP C 32 , 1 7 l : Z = 1 : COLOR0 , 1 , 2 , 7  
25 H$= " 0 1 23456789ABCDEF " 
30 CLS : OUTP U T " P-POKE SCREEN " , 6 , 59 , 1 
40 OUTPUT " R-RPLOT C B I NARY > " , 6 , 4 7 , 1 
50 A$= I NSTR$ C 1 l : I FA $ = " R " THE N Z = 2  
60 CLS : FOR I = 1 1 T0 1 04 S TEP3 : P�OT I , 7 1 , 3 : NE X T  
7 0  FOR I = 1 1 T0 1 04STEP24 : PL OT I , 7 1 , 2 : NE X T  
8 0  FOR I =2 3T 0 1 04STEP24 : PL OT I , 7 1 , 1 : NE X T  
9 0  PLOT8 , 1 1 , 3 , 1 , 54 : PLOT8 , 65 , 3 , 1 00 , 1 
1 00 PLOT 1 0 7 , 1 1 , 3 , 1 , 54 : PLOT8 , 1 1 , 3 , 99 , 1 
1 1 0 H= 1 : GOSUB300 : V= 1 7 : GOSU83 1 0  
1 20 E$= I NSTR$ C 1 l  
1 30 I FE$ = " R " THEN200 
1 4 0 I FE $ = " L " THEN220 
1 50 I F E $ = " U " THEN2 4 0  
1 60 I FE$= " D " THEN260 
1 70 I FE$= " P " THEN350 
1 80 I FE$= > " O " ANDE$< " 4 " THEN320 
1 90 GOT0 1 20 
200 I FH+ 1 >32THEN 1 20 
2 1 0  H=H+ 1 : GOSUB300 : GOT0 1 20 
220 I F H- 1 < 1 THEN 1 20 
230 H=H- 1 : GOSUB30 0 : GOT0 1 20 
240 I FV+ 1 > 1 7THEN 1 20 
250 V=V+ 1 : GOSUB3 1 0 : GOT0 1 2 0 
260 I FV- 1 < 1 THEN 1 20 
270 V=V - 1 : GOSUB3 1 0 : GOT 0 1 20 
300 PLOT6 , 67 , 0 , 1 00 , 3 : 0UTPUT " + " , H * 3 +6 , 70 , 3 : RETURN 
3 1 0  PLOT4 , 1 3 , 0 , 3 , 52 : 0UTPUT " + " , 3 , V * 3+ 1 3 , 3 : RETURN 
320 P C H , V l =VAL C E$ ) : 0UTPUT " + " , H * 3+6 , V * 3 + 1 3 , P C H , V l  
330 OUTPUT " = " , H * 3+6 , V * 3 + 1 3· , P C H ,  V l : GO T0 1 20 
350 H= 1 : GOSUB300 : V= 1 7 : GOSU83 1 0 : H=O 
360 FOR I = 1 T04 : H= H + 1  
3 7 0  I F H >32THENH= 1 : V=V - 1 : GOSUB3 1 0 : I F V=OTHEN 1 1 0 
380 I F Z = 1 THENP=P * 4  
3 9 0  I F Z =2AND I = 1 THENP= 1 6  
400 I F Z = 1 AND I = 1 THENP= 1 
4 1 0  I F Z =2THENP=P / 2  , 
420 I F Z = 1 T H E N X =P C H , V l * P : T=T + X : GOSUB300 
425 I F Z =2THEN X = C P C H , V l : O l * P : T=T - X : GOSUB300 
430 N E X T  
4 4 0  I F Z =2 THEN460 
450 PLOT20 , 5 , 0 , 80 , 5 : 0UTPUT T , 32 , 9 , 3 : GOT0600 
460 T$=M I DS ! HS , T+ l , l l  
470 PLOT20 , 5 ,  O ,  8 �) ,  5 :  DUTPUTTS , ::;2 ,  9 ,  ::; : OUTPUT " HE X " , 62 , 9 ,  ::; 
600 A S = I NSTR$ ( 1 )  
6 J. O  T=O : P'= O : T S = " " 

. 620 I FI�$= " f� " THEN 1 1 0  
6 3 0  I FA'�=' " D "  THENH= 1 :  '-/=V- 1 : GOSUB300 : 13!J!3LJ B ::": 1 0  
640 I FA$= " C " THEI'l660 
6 �.)0 G O T CJ:=:60 
660 I F Z = 1 THEN Z = 2 : G O T 0680 
670 I F Z == 2 T H E N Z ::= 1. 

680 GD TCJ:c:��iO 

PA G E  20 

,, 
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·'I A CH l r.l  E SH J P  TAL.K 

W EL COM E TO AN J TH ER l'! A CH I N E  SH J P  TAI..K ·  hl Tri l S I S S U E  W E.  H AV E  

O UR FI R S T  G U ES T  CJr.I TRI B U TJ R� M R · A!.. f R ED E •  J A CK S J r.J  ���A;A�;
S
��E

T
� E 

W JN C ER f UL s es e  L. I S Tl N ii S • I f J I.N L  TH E S E  WJ UL D  B E  A "  

A N� J N E WHO WAN T S  T J  L. EARN 8 0S l!l  M ACH I N E  L.AN G UA 3 E· fJ R Y EARS 1 �S E D  

T H E  L I S T I N G S fO UN D  I N  TH E  s es eA B U \i BJ J K .  B U T  TH E S E  r.J EW L I STl r.J .. S 

W I LL TAK E TH E PL A C E  V ERY IH C EI..Y • 

I AM V ERY H APPY T) SAY TH A T  1 N TERAC T I  J N  S I N T ERI-.J AT l Jt� Al.. H A S  • 

A N O TH ER fi R S T  TO MY KNO WL ECG E I S  P Rl N Tl t\j ,J  A c:M ?L E T E  S 0S l!l  L I STl r.l .:�
� 

N O T O NLY I N  N tM ERI C J R DER B U T  AL. S J  I N  AL PH AB ET I C .AI.'II C f UN C T I JN O R Ot.R 

A S  W EI..L •  1 BOA S T  ABJ U T  TH l  S S I M PLY B ECA U S E  TH E  M A CH I N E  A S  B E e� 

A R•J UN D  5 Y EARS AN D N O  O N E. TH A T  I KN•J W J f  A S  P U BL I SH E D ON E Sl l'1 PL E  

S es e  l N S T R UC TI •J N  S E T Y ET I N  ANY t'!A 3 AZ I N E  J R  P U 8L l  CATI ·J1'J tJt\j Tl J.. l>l ·) W .  
W H I I.. E I T  M AY B E  TH E O PI N I J N  J f  SOM E THA T  TH E.R E  M AY N J T B E  &J J UJH 

I N TR ES T  I N  THI S S UBJ E C T  1 H A V E. f J UN D  TH AT TJ B E.  TH E fARTH E ST TH l t>l \i 

f R•)M TH E TRUTH BY TH E  ·J V ERWH E!..M I N G  R E S PO N C E  I N  6 08 0  r\1-..J D MY PRJ O U C T S  

F" J R  S 08 0  M A CH I N E  I.. A.I'J G UA G E.o TH AN K  Y J U  fJ R TH E S UP P J R T o  t'i Y TH M K S 
A I.. S J  GO TO M R .  D EAN .Al'J S CH UL TZ WH J AL. SJ S U BM l  T T E D  A C J PY O F  TH E S E  
L I S TI N -3 5 .  

AT TH I S  TI M E  I L I K E  T J  T E!..L Y J U  H O W  l M P J R TAN T TH E S E  L I  S Tl t� li S  
A R E  T O  Y ) U o  A S  I AM S UR E  Y O U KN O W  f5'{ C O IJ  I r\1'1 · A  s es e  N UT .A/.'11 0 TH I NK 
I T  I S  ·JN E O F'  TH E  F I N EST L AN 3 A U·3 E S  TJ WO RK I l-l o  I H A V E. S T u DY 6 5 02• 
6 5 1 0 . AN D Z 6 0 .  TH E Z8 0 CAN OJ EV ERY 1H I N ·3 TH E 8 08 0  CAN D) PL U S  A 
W H JL E  L J T  MO R E  f5'{ P R EC E E OI N G  1H E  I N S TR UCTI O N  IIli TH A CB ·J R EO TH E 
I N S T R U C T I O N S  TAK E JN A WH J L E N E W M EAN i l\1 \i  3 1 V l t>l 3  Y J U  A RJ U'J D 500 
I N STR UCTI J N

-
S I N CL U DI N -3  Al..L TH E 8 06 0  I N S TR li C T I Oi-..J S .  TH I S  I S  A VA S T  

C O N TRA S T  T J  TH E 6 5 0 2  O R  6 5 1 0  WH I CH ·Jt'II LY H A V E.  1 52 l t� S TRUCTI JN S o  
A TR U ELY I N F' ER I J R  CP U I f  Y .J U WAN T CALL I T  A C P U  A AL.L . 1\I ·) IJ  I P O l t-J T  
T H I S O UT TJ Y O U B E CA U S E TH E. V I C - 2 0  AN C  TH E CJt'1r1 J C J R E  6 4  H A V E.  A 6 5 0 2  
A N C  6 5 1 e  R ESP E C T I V ELY Al� C I f  Y J U  HAV E. AN Y  PL.Al-..J S .T J ..:J E.T Jt� E J F  TH ES E. 

M ACH I N E S I N  TH E F U T UR E  Y O U SH J UL. C  B E  A ll/A R E  J F  TH I S F A C T o  Tri l S I S  

WHY I B•J UGH T MY VI C - 2 0  I !� TH E F I R S T  PL A C E.  SJ I C J U!. O  L E.ARl� 6 5 0 2 o  
I L I K E TO T EL L Y J U  V ERY BRI EFLY Jt� EXAM PL E. I N  M Y  EX P E RI Et� C E.  

W I TH  TH E 6 5 0 2 .  I \liA S TRY ! t� G  T J  W R I T E  A RJ UTI N E T J  M ·J VE A Oi A RA C T E.R 

A R J UN D  TH E S CR E Et-.J .  BA S I C I S  J U S T  TJ SLO W F J R S J,'! ETH l t� \i  L I K C.  1H 1  S 

A N C  B EI N G  TH E V I C- 2 0  RUN S AT ONLY I •1 E 3 A CY CL E. I T I S  Sl. J W ER Y E.T o  

' A N Y WAY ) N C E  I G.J T TH E RO Ti tH .  f l l� I SH i. C  I FJ I.J.'l C  I T  T J JK 4 T l t'! E S 1H E  

A i1 J UN T J F'  M EM J RY A S  C.JI N G  I T  hl 6 03 0 l'J )  T TJ t'1 6-..J TI JN TH E. S P E E..C o  

f l N AL. LY I L I K E  T J  T E.L L  Y J U 1H A T  J U T ) F  .H.LL TH E C P u  I t� S T R u C TI JN 

S E T S  WRI T T EN I B EL I EV E 1H E 8 08 0  I S  1H E EH S I E. S T  TJ U,-J C E.R S TA-J (;. I T  

W A SN ' T Ui'l TL I  A f EW W E EK S A G -J TH A T I F' Ul.LY U'l S TJ J D  H J III TH C. Z i3 0  S ET 

L AY E. C  J UT AN D  TH AN K S TJ J N E ) f  TH E APP Et'l DI X I N  TH E. Tl t1 f..'< 1 Sl t-J CL AI R E.  

M AN UAL TH A T  I G•J T 1H E  CJ •-JN EC TI J •>� · A S  I H A V E.  SAI D B£ F J R .E A'l [) I t� ;1Y 
B ·J J K TH AT 1 W R O T E  Y J U  CAN H A V E.  TH E ·3 R E.A T E. S T  I LEA I t-J TH E lii ) Rl.. L B u T  
I F  Y J U  CAi'l N J T  CJM:1 Ut'l 1 CA T E I T  TJ J TH E.R P EJ PL C. I T  I S  T J TALLY u S E.L E. S S  

T O  TH E P UBL I C ·  S J  I H J P E  TH A T .H.LL Y•J U i1AK E. 3 J J C U S E  WI TH TH E S E.  

L I S T i i'J J S  AN C M ANY H J uR S  ) F'  G R EA T  8 03 0  PRJ 3 R.Al'!t'1 l t'l 3 · 

P L EA S E  S EN C  AL L Q U E S TI J ,� S  AN [ I C E.A S  TH A T Y J t; W ) l.iL G  L I K E  T J  S E it.  l •� 

•'1 A CH l •'l E  SH J P TALK TJ G EJ R J £  A ·  L E. 3 3 E T 2 12 5 6 2  iJ J J L. WA R C  ,"IT o CL E.:1 Et� S. 

M I .  43 0 4 3 TH At'lK Y J U . 
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8080 CPU I NSTRUCTIONS I N  N U M ERICAL SEQU ENCE 

Mnemonic Hex Mnemonic Hex Mnemonic Hex Mnemonic Hex 
NOP 00 �g� � · S  40 ADD 8 80 RNZ co 
LXI 8 0 1  4 1  A D D  C 8 1  POP 8 C l  
STAX 8 02 MDV a :  D 42 ADD D 8 2  J N Z  C 2  
I N X  8 0 3  MDV 8 ,  E 43 ADD E 8 3  JMP C3 
INR 8 04 MOV 8 ,  H 44 ADD H 84 CNZ C4 MOV 8 ,  L 45 ADD L 85 
OCR 8 05 MDV B , M  46 ADD M 86 PUSH 8 cs 
MVI B 06 MOV B , A  47 ADD A 87 AD! C6 
RLC 07 MDV C ,  8 4 8  A DC B 88 RST 0 C7 · 
DAD 8 09 MDV C , C  49 A DC C 89 RZ CB 
L DAX 8 OA MDV C ,  D 4A A DC D BA RET C9 
DCX B 0 8  MDV C ,  E 48 A DC E 88 JZ CA 
I N R  C oc MDV C ,  H 4C A DC H BC cz cc 

MDV C ,  L 4 0 A DC L 8 0  CAL L  CD OCR C 0 0  MDV C , M  4 E  A DC M B E  ACI CE MVI C O E  MDV C , A  4F A DC A B F  R S T  1 CF RRC O F  MDV D ,  B 50 SUB B . 90 RNC DO LXI D 1 1  MDV D , C  5 1  S U B  C 9 1  POP D 0 1  STAX D 1 2  MOV D ,  D 52 S U B  D 92 J N C  0 2  I N X  D 1 3  MDV 0 ,  E 5 3  S U B  E 9 3  OUT 03 I N R  D 1 4  MOV D ,  H 54 SUB H 94 
OCR D 1 5  MDV D ,  L 5 5  S U B  L 9 5  C N C  04 

MDV D , M  5 6  S U B  M 96 PUSH D 05 
MVI D . 1 6  MDV D , A 5 7  S U B  A 97 SUI 06 
RAL 1 7  MDV E ,  8 58 S B B  8 98 RST 2 07 
DAD D 1 9  MDV E , C  5 9  S B B  C 99 RC DB 
L DAX D 1 A  MDV E ,  D SA S B B  D 9A JC DA 
DCX D 1 8  MDV E ,  E · s a  S B B  E 9 8  I N  DB 
INR E 1 C  MDV E ,  H sc S B B  H 9C cc DC 
OCR E 1 0  MDV E ,  L 5 0 S B B  L 9 0  S B I  DE 
MVI E l E  MDV E , M  S E  S B B  M 9 E  RST 3 O F 
RAR 1 F  MDV E ,  A S F . S B B  A 9 F  RPO EO MOV H ,  B 60 ANA B AO LXI H 2 1  MDV H , C  6 1  ANA C A 1  POP H E l  
S H L D  2 2  MDV H ,  D 6 2  ANA D A2 J PO E2 
I N X  H 2 3  MDV H ,  E 6 3  A N A  E A3 XTH L E 3 
I N R  H 24 MDV H ,  H 6 4  ANA H A4 CPO E4 
OCR H 2 5  MDV H ,  L 6 5  ANA L AS PUSH H E S 
MVI H 2 6  MOV H , M  6 6  ANA M A6 ANI E6 
DAA 27 MDV H ,  A 67 ANA A A7 RST 4 E7 
DAD H 29 MDV L ,  B 6 8  XRA B AS RPE E8 

MDV L , C  69 XRA C A9 PCH L  E9 L H L D  2A MDV L ,  D 6A XRA D AA J PE EA DCX H 2 8  MDV L ,  E 6 8  XRA E A B  XCHG EB INR L 2C MDV L ,  H 6C XRA H AC 
OCR L 2 0  MDV L ,  L 6 0  XRA L AD CPE EC 
MVI L 2 E  MDV L , M  6 E  XRA M A E  XRI EE 
CMA 2 F  · MDV L ,  A 6 F  XRA A A F  RST 5 E F 

LXI SP 3 1  MDV M ,  B 7 0  ORA B BO RP F O  

STA 3 2  MDV M , C  7 1.  ORA C 8 1  POP PSW F l 
MDV M ,  D 7 2  ORA D 82 J P  F2 INX S P  3 3  M D V  M ,  E 7 3  ORA E 83 DI F 3  I N R  M 34 MDV M ,  H 74 ORA H 84 CP F4 

OCR M 3 5  M D V  M ,  L 7 5  ORA L 85 PUSH PSW F S  
MVI M 3 6 H LT 7 6  ORA M 86 OR! F 6 
STC 37 MDV M , A  7 7  ORA A 87 RST 6 F 7  
DA D S P  3 9  MDV A ,  B 7 8  CMP B 88 RM F B  
LOA 3A MDV A , C  7 9  C M P  C 89 SPHL F 9 
DCX SP 3 8  MDV A ,  D 7A CMP D BA J M  FA MDV A ,  E 7 8  CMP E BB I N R  A 3 C  MDV A ,  H 7C CMP H BC EI FB 
OCR A 3 0  MDV A ,  L 7 0  CMP L BD CM FC 
MVI A 3 E MDV A ,  M 7 E  CMP M BE CPI F E 
CMC 3 F  MDV A ,  A 7 F CMP A B F  R S T  7 F F  
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8080 CPU I NSTRUCTIONS IN ALPHABETICAL SEQUENCE 

Mnemonic Hex Mnemonic Hex Mnemonic Hex Mnemonic Hex Mnemonic Hex 
ACI CE DAD B 09 MOV A , A  7 F  MOV L , A  6 F  RNC DO 

ADC A SF DAD D 1 9  MOV A , B  7 8  MOV L ,  B 68 RNZ co 
ADC B 88 DAD H 2 9  MOV A , C  7 9  MOV L , C  69 RP FO 

ADC C 89 DAD SP 39 MOV A,  D 7A MOV L ,  D 6A APE E8 

ADC D SA OCR A 3 0  MOV A ,  E 7 B  MOV L ,  E 6B RPO EO 

ADC E 8B OCR B 05 MOV A,  H 7C MOV L , H  6C ARC OF 

ADC H ac OCR C OD MOV A ,  L 7 0  MOV L ,  L 6 0  RST 0 C7 

ADC L 80 DCA D 1 5  MOV A , M 7 E  MOV L , M  6E RST 1 CF 

ADC M B E  O C R  E 1 0  MOV B , A  47 MOV M , A  77 RST 2 07 

ADD A 87 OCR H 2 5  MOV B , B 40 MOV M , B  70 RST 3 OF 

ADD B 80 OCR L 2 0  MOV B , C  4 1  MOV M , C  7 1  FIST 4 E7 

ADD C 8 1  O C R  M 3 5  MOV B ,  D 42 MOV M , D  72 RST 5 E F  

ADD D 82 DCX B OB MOV B,  E 43 MOV M , E  73 RST 6 F7 

ADD E 83 DCX D l B  MOV B ,  H 44 MOV M , H  74 RST 7 FF 

ADD H 84 DCX H 2 B  MOV B ,  L 45 MOV M ,  L 7 5  RZ ca 
DCX SP 3 B  M V I  A 3 E  S B B  A 9F 

ADD L 85 MOV B , M  46 SBB B 98 
ADD M 86 DI F3 MOV C , A  4F MVI B 06 

SBB C 99 
AD! C6 E I  F B  MOV C , B  48 MVI C OE 

SBB D 9A 
ANA A A7 HLT 7 6  MOV C , C  49 MVI D 1 6  

S B B  E 9B 
ANA B AO 

I N  DB 
MOV C ,  D 4A MVI E l E  

SBB H 9C 
ANA C A l  

I N R  A 3C 
MOV C,  E 4B 

MVI H 2 6  
S B B  L 9 0  

A
.
NA D A2 

I N R  B 04 
MOV C ,  H 4C 

MVI L 2E 
SBB M 9E 

I N R  C oc MVI M 36 
ANA E A3 

I N R  D 14 
MOV C,  L 40 

NOP 00 
SBI DE 

ANA H A4 
I N A  E l C  

MOV C , M  4E 
ORA A B7 

SHLD 2 2  
ANA L AS 

I N A  H 24 
MOV D , A  57 

ORA B BO 
SPHL F9 

ANA M A6 
I N R  L 2C 

MOV D ,  B 50 
ORA C B l  

STA 32 

ANI E6 INR M 34 
MOV D , C  5 1  

ORA D B2 
STAX B 02 

CALL CD 
INX B 03 

MOV D ,  D 52 
ORA E B3 

STAX D 1 2  

cc DC INX D 1 3  MOV D ,  E 5 3  O R A  H B4 
STC 37 

CM FC INX H 23 MOV D ,  H 54 ORA L B5 
SUB A 97 

CMA 2 F  I N X  SP 3 3  MOV D ,  L 55 SUB B 90 
ORA M B6 SUB C 9 1  CMC 3 F  J C  DA MOV D , M  56 ORI F6 SUB D 92 CMP A BF JM FA MOV E , A  5 F  OUT 03 SUB E 93 CMP B B8 JMP C3 MOV E ,  B 58 PCH L  E9 SUB H 94 

CMP C B9 JNC 02 MOV E , C  59 POP B C 1  S U B  L 95 
CMP D BA JNZ C2 MOV E ,  D SA POP D 0 1  SUB M 96 
CMP E BB J P  F 2  MOV E ,  E 5 B  POP H E 1  SUI 06 
CMP H BC J PE EA MOV E ,  H 5C POP PSW F 1  XCHG EB 
CMP L BD J PO E2 MOV E ,  L 50 PUSH B C5 XRA A AF 
CMP M BE JZ CA MOV E , M  5E PUSH D 05 XRA B AS 
CNC 04 L OA 3A MOV H ,  A 67 PUSH H E5 XRA C A9 
CNZ C4 L DAX B OA MOV H ,  B 60 PUSH PSW F5 XRA D AA 
CP F4 L DAX D 1 A  MOV H , C  6 1  RAL 1 7  XRA E AB 
CPE EC L H L D  2 A  MOV H ,  D 62 RAR 1 F  XRA H AC 
CPI FE LXI B 0 1  MOV H ,  E 63 RC DB XRA L AD 
CPO E4 LXI  D 1 1  MOV H ,  H 64 RET C9 XRA M AE 
cz cc LXI  H 2 1  MOV H ,  L 65 RLC 07 XRI EE 
DAA 2 7  LXI  S P 3 1 MOV H , M  66 RM F 8  XTHL E3 
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8080 CPU INSTRUCTION SET 

(HU 

I A B c D E H L M lmm.1 comment 
ADC SF. ss 89 SA S8 sc so S E  C E  add t o  A with carry 
ADD 87 80 ·S l  82 S3 84 S5 S 6  C6 ddd to A 
ANA A7 AO A l  A2 A3 A4 AS A6 E6 AND with A 
CMP 8F 8S 89 8A 88 8C 80 BE FE compare wuh A 
OCR 3 0  0 5  0 0  1 5  1 0  25 20 3 5  decrement 
INR 3C 04 oc 14 lC 24 2C 34 increment 
MOV A 7 F  7S 79 7A 78 7C 70 7 E  3E move to A 
MOV B 47 40 4 1  42 43 44 45 46 06 move to 8 
MOV C 4F 48 49 4A 48 4C 40 4E OE move t o  C 
MOV 0 57 50 5 1  52 53 54 55 56 1 6  move t o  0 
MOV E S F  58 5 9  5 A  5 8  5C 5 0  5 E  l E  move to E 
MOV H 67 60 6 1  62 63 64 6 5  6 6  2 6  move t o  H 
MOV L 6 F  6 S  6 9  6 A  68 6C 6 0  6 E  2 E  move t o  l 
MOV M 7 7  70 7 1  72 7 3  7 4  75 36 move to (HU address 
ORA 87 80 8 1  82 83 84 85 86 F6 OR with A 
SBB 9F 9S 99 9A 98 9C 90 9E DE subtract from A w/borrow 
SUB 97 90 9 1  92 9 3  9 4  95 9 6  06 subtract from A 
XRA AF AS A9 AA A 8  AC AD A E  EE exclusive OR "ith A 

IPSW, AI (B,CI !D,El (H,U SP comment 

DAD 09 1 9  2 9  3 9  add pair t o  H L  
DCX 08 1 8  28 3 8  decrement pair 
INX 03 1 3  2 3  3 3  increment pair 
LDAX OA l A  load A indirect 
LXI' 0 1 ·  1 1  2 1  3 1  load pair immediate 
POP F l  C l  0 1  E l  po p  pair from stack 
PUSH F 5  C5 05 E5 push pair on stack 
STAX 02 1 2  store A ir_1direct 

i= 
0 1 2 3 4 5 6 7 comment 

RST C7 C F  0 7  O F  E 7  EF F7 FF restart call to loc.:nion i • 8 

zero/ carry/ plus/ even parity I 
unc not zero no carry minus odd parity comment 

CALL' C D  CC/C4 DC/04 F4/FC EC/E4 . call subroutine if true 
)MP' CB CA/C2 DA/02 F2/FA EA/E2 jump if true 
RET C9 CS/CO DS/00 FO/FS ES/EO return if true 

code comment 

CMA 2F complement A ( 1 's) 
CMC 3 F  complement carry 
bAA 27 decimal adjust A 
01 F3 disable interrupts 
El F B  ·enable interrupts 
HLT 76 halt 
I N '  DB ir.put to A 
LOA' 3A load A from (n) 
LHLD 2A load HL from (n) 
NOP 00 no operation 
OUT' 03 output from A 
PCHL E9 jump lo IHU 
RAL 1 7  rotate A left through carry 
RAR l F  rotate A right through carry 
RLC 07 rotate A left circular 

2 byte instruction RRC O F  rotate A right circular 1 .  SHLD' '22 store Hl in (n) � - ] byte imtruCiion SPHL F9 load SP from HL 
STA' 32 store A in (rrt 
STC 37 set carry flag 
XCHG E8 exchange IDE) & IHL) 
XTHL E3 exchange (HL) & top of stack 
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TH E H A R D  FA C T S  J f  J... I f E 
BY 

PAG E  2 5 

G EO RG E  A• J... EG 3 ETT 20 562 WJ J tWA R L  M T• Cl... fiHH S M I CH •  46 0 43 
< : > < : > C 2 > C : > C S > C : > < : > C : > < = > < = > < : > < = > < � > < = > < = > < a > C S > C � > < = > < = > < : >  

I N T ERA CT G E T S  A MO U TH  
I N  TH I S  I S S U E  Q f  H AR D  fACTS I AM PRO U L  TO Ai:JN O UN C E iri�T W £  

H AV E  otm fi R S T  G UE S T  CON TRI BUTO R FO R H AR D  fACT S• M R. J ERRY u O ERZ · 
M R . ·3 0 ERZ GI V ES U S  A G R EAT H A R DWAR E PROJ ECT O F  SOM E C\lt'1 PJ... EX I T'f •  
H E  H A S  N O W  G AV E  U S  TH E ABI I...I... I TY  TO MAK E TH E  I N T ERACT TAI...K VI A A 
R S- 2 32 PO R T .  I F EL T  H I S PROJ ECT W A S  WJ R TH  B EI N G  S EEN BY Al...l. 
B ECAUS E O f  TH E MO S T  EX T EN SI V E  WO RK AN t WRI T E  UP DuN E ON TH E P ROJ ECT 
0 F A S P E ECH SYN TH ES I Z ER ·  B E FO R E  WE TAK E A I... O OK AT TH I S  I l. I K E  TO 
I N FO RM  Y O U  AL S O  ON TH E  TYPE ' N ' TALK S P E ECH SYN TH E S I Z ER C TN T> WH I CH 
I O WN AN D B E EN  U S I N G  FO R TWJ Y EARS N O W. 

8R EI FLY TH E TN T DEF ER S  FRJM t'I R ·  G J ERZ SYN Tii ESl Z ER I N  TH A T  Y O U  
M AY TYP E  I E'J  TH E WH JL E W O R D  O R  WO R OS Y O U  WI SH T O  H EAR· TH I S H A S  A 
G R EAT A DVAN TAG E  O V ER J TH ER SY,'I TH E SI Z ER S  I E'J  TH E  S O f T WAR E DEPARTM EN T • 
F O R  EX AM PL E I F  Y O U W ER E  USI N G  A l'! I  CRO VI CEO PO RT AN D  W.Ai'I T E D  TO -
S AY. I . AM TH E I N T ERACT• Y O U WJ lJI... D TY P E: 

L PRI N T! AM TH E I N T ERAC T  
Y O U  M AY U S E  PHO N ETI C S  I f  Y O U WI SH BY I H AV E  !� EVER F•J U-4 C A N EED· 
F O R  EX AMPL E TO SAY TH E WO R D  COMPUTERY·J U t'I US T  S P ELl.. I T  
C Ot'I P EU T ER S J  WI TH V ERY L l  TTl.. E R EWRI TI N G  Y J U  
W ·J lJI... D N EVER N EE D  AN Y  PH Ot� ETI C S  I N  Y O UR P RJ G R.At·M l t-.J G• 

H oJ W EV ER  TH E ABJ V E  S TAT EM EN T S  ARE BY N J  t1 EAl-.J S TO PUT DO Wi-1 
M R . GO ERZ SYN ni E S I Z ER .  ni ER E  ARE DEFI I'I A T E  A CVAN TA G ES T·J J ERRY ' S  
U N I T ·  TH E BI GG E S T  O F  TH E S E  I S  iri E CO S T  FACTO R ·  MY TN T W I TH CABI... E 
W AS N EARLY $40121 WH I L E  Y J U  CAN B UI L D  TH I S SYN TH E S I Z ER f O R  $ 1 5 0 ·  

. AL SO I WO UI... D N O T  W O RRY TO O t'1 UCH ABO UT TH E  DI RECT Elll •3l.. I SH  TRAI>I SI..ATJ R 
I N  TH E TN T  B ECAU S E  W I TH A 1... 1 TTI.. E 8 08 0  PRO G RAMM I N G  Y O U  CAL'>� L1AK E 
Y O UR O WN  TRAN SLATO R .  BJ 'IH U'J I T S WO RK ·ON TH E S C· l1J l  S P E ECH CH I P• 

N O  MATTER WH I CH  UN I T  Y O U  C ECI LE TJ 3 ET I AM· S UR E  Y O UR H AV E  
G R EAT FUN Wl ni O N E O F  TH E S E UN I T S .  TH E SO f TWAR E  APP.I.. I CATI J t� S  AR E 
EN u RM·J US . 1 T I S  A G R EAT A S S ET f-J R E DUCATI ON Al.. GA.'1 E. ESPECl AJ...I.. Y 
F -J R  W J R C  GAM ES . W E  H AV E  TAK EN A F EW I N T ERACT BASI C GA1'1 E S  Ari D 
S P E E CH TJ TH EM F J R  t'IY WI F E  WHu I S  Bl... l t� O. TH I S  AJ...L. O W S  H ER TH E 
I.. UX URY TO H EAR WHAT I S  J UTPUTT E L  ),-J TH E  SCREfilj . 

A S P E ECH SYN ni ES I Z ER MAY N J T  B E  FJ R EV ERY J,-.J E Al� O I S  STI I...l.. I S  
A V ERY EX P EN S I V E  TOY B UT TH I S  I S  JN E P ER S J.N THAT WAI TED J V ER 1 5  
Y EAR S FO R THI S TO B EC J t'1 E  A R EAJ... l TY ·  W ELL I 3 U ES S THAT ' S  r!Y S Ci ti.oJ C E 

F I  C T I JN UPBRI N G I N G  TH AT EV ERY t'IA CH I N E  C'J UL L  TAI...K •  lol fl..J... 1-.J J III TH EY 
C AN ! ! !  MY N EX T DR EAM I S  F J R A S P EECH R EC):'H Z ER ·  WH I L E  TH ERE A R E  A 

F EW JN TH E MARK ET I H AV E  N J T  S Eti.-1 J N E H O ·O K W L  UP TO TH E I N T ERA CT Y ET 
B UT WH J KN O W S  MAY B E  S O M EO N E J U T TH ERE CAN COM E  UP WI TH Ji� E l l� 1ii E 
N EAR FUTUR E .  I DO H J P E  SO , AS MY M )  TH ER HAS SAI 0 MANY M AN Y  Tl r! ES 
E V ERYTH I N .:l  I N  TI M E  I J U S T  H J P E I T  DON ' T  TAK E 
ANO TH E'R I 5 Y EAR S .  

N J W  U SH AI...L TURi� Y O U O V ER TO TH E V ERY C0.1P ET E1� T  H Ai>I D S  J F  r1 R· 
J ERRY G J ERZ . At-.J D TH ANI{ S AGAI N J ER RY K: EEP UP TH E G R EAT W O RK  I 
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F" R f:) D U C �· 
B v  J e r r Y  G o e r z ,  ?304 La r o c h e i \ e •  L e x i n s t o n o KY 4 0 5 0 4 

T r, e  ::: r e c;, k - E a s Y o  d e s •: l·· i. b e •j 1 r1 t h e  D e c e m b f; r·· 1 9::;:2 C D m F • J t e r· ,, a n d  
E l e c t r o n i c s .  i s  a n  e a s i l y - a s s e m b l e d s p e e c h  s Y n t h e s i z e r  k i t  a t  � n  
a f f o r d a b l e  P r l c e ( $ 1 49 . 95 + $3 . 0 0 P o s t a s e  a n d  h a n d l i n 3 l . I t  1 s  v e r Y  
v e r· s a t i. l e o  i3. c o: e P t i. n 9 s e r· i a l o p a r· 2. l l e l o A:::C I I  0 1·· b i n a r· Y  1 1-, P ,.I t s o a n d  c a n  
o P e r a t e  1 n  a s t a n a -a l o n e  m o d e  w i t h  b i n a r Y  c o d e s  i n P u t  w i t n  e J g h t  t o 9 s l e  
s w i t c h e s  a n d  a P u s h b u t t o n .  T e x t  i s  e a s i l Y e n t e r e d  f r o m  a n Y  c o m P u t e r  
e 9 u i P P e d  w i t h  a P r i n t e r  P o r t o  b y  u s i n 9 P r l n t  s t a t e m e n t s  1 n  BAS I C , o r  b Y  
u s i n 9 a w o r d  P r o c e s s o r  P r o g r a m  c a Pa b l e  o f  o u t P u t t i n g P r i n t e r  c o n t r o l 
c o d e s . E n t i r e c a n n e d  w o r d s  m a Y  b e  c a l l e d f r o m  t h e  S P e a k - E a s Y ' s  EPROM , 
o r  a n y  w o r d  i n  a n Y  l a n g u a9 e  m a Y  b e  c o n s t r u c t e d  w i t h  P h o n e m e s . 

T h e  S P e a k -Ea s Y  k i t  i s  s o l d  b y  N e t r o n i c s o 333 L i t c h f i e l d R a . ,  
N e w  M i l f o r d , CT 0 6776 . Y o u r  m o n e y  b u Y s  a PC b o a r d o P ar t s , a n d  
i n s t r u c t i o n s  a l m o s t  i d e n t i c a l  t o  t h e  ma9 a z i n e a r t 1 c l e .  Y o u  m u s t  
P r o v i d e  a c a b i n e t , AC t r a n s f o r me r .  s w i t c h e s a n d  h a r d wa r e .  T h e  
t r a n s f o r m e r  s P e c i f i e d  i s  r a t e d  a t  8 . 5  v o l t s ,  2 0 0  m i l l i am P s • b u t  w 1 t h  
m i n o r  m o d i f i c a t i o n s  Y o u  c a n  s u b s t i t u t e  a 1 2-v o l t  f i l am e n t  t r a n s f o r m e r .  
I s 9 u e e z e d  mY s y n t h e s i z e r  i n t o  a s l o p e - f r o n t  c a b i n e t  w i t h  t o P-m o u n t e d  
t os s l e s w i t c h e s  a n d  P i t c h  a n a  v o l u m e  c o n t r o l s .  A D I P- s w i t c h • u s e d  t o  
r e c o n f i 9 u r e  t h e  i n P u t s . m a Y  b e  m o u n t e d  f a c i n g r e a r w a r d  s o  t h a t  i t  m a Y  
b e  a c c e s s e d  t h r o u s h  a n o t c h i n  t h e  c a b i n e t .  
Par· t s o .;; 1 1  f r· o m Ra d i o  ::: h a d,: : 

9 t Y . 1 :  27 0 -265 s l o p e - f r o n t  c a b i n e t ,  $8 . 49 

I a d d e d  t h e  f o l l o w i ns 

g t y , 2 :  27 1 - 1 72 1  1 0 -K P o t e n t i o m e t e r , $ 1 . 0 9 e a c n  
9 t Y . 1 :  274- 4 1 4  P k 9 . o f  2 k n o b s , $ 1 . 39 
g t y . 8 :  2 75-324 SPST t o s g l e  s w i t c h , $ 1 , 09 e a c h  
9 t Y . 1 :  275- 1 549 ::::PDT N . O .  P u s h  s 1oJi t o: h  r ::;F·:::T •;,� i l "l d o l •  $ 2 . 2''' 
g t y , 1 :  27 0 -739 P k 9 . o f  2 c l i P- i n  f u s e h o l o e r s  ( o n l y o n e  n e e d e d l o  $0 . 79 
g t y , 1 :  27 0 - 1 27 0  P k s  o f  3 1 / 4  a m P  f u s e  ( o n l Y o n e  n e e d e d ) ,  $ 0 . 69 
9 t Y . 1 :  278- 1 255 AC l i n e  c o r d o $ 0 . 79 
g t y . 1 :  273- 1 385 1 2-v 3 0 0 -ma t r a n s f o r m e r . $ 3 . 29 
9 t Y . l  272- 1 0 28 1 0 0 - u f  35-v P C - m o u n t  e l e c t r o l Y t i c  c a P a c i t o r ,  $ 0 . 79 
A l s o ,  Y O '.J n e e d  a m e t a l  r, i b b l i n g t o o l  s u c h  a s  6 4-,:::::: :::: , $9 . 49 

T h e  c o n s t r u c t i o n i n s t r u c t i o n s  a r e  c l e a r  a n a  a c c u r a t e . 
H o w e v e r ,  i f  Y o u  d u P l i c a t e  mY c o n s t r u c t i O n • k e e P  t h e s e  P o i n � s  i n  m i n a : 

a l  S a v e  t h e  s l i d e  s w i t c h fo r c a b i n e t - m o u n t i n s , a n d  s k i P  t h e  P o w e r  i n P u t  
.j a c k . W i r· e  t h e  s w i t c h  i 1·, s e r· i e s  w i t h t h e  A C  1 i r, e  o: o r· d  a n d  f u s e . 

b l  M o u � t  t h e  D I P- s w i t c h  a t  a 9 0 - d e g r e e  a n s l e t o  f a c e  t h e  r e a r  o f  t h F  PC 
b o a r d , u s i n 9 s h o r t  l e n s t h s  o f  s t i f f  w i r e  to c o n n e c t  t n e  t o p  r o w o f  
s w i t c h  P i n s  t o  t h e  PC b o a r d . 

c )  �::; u b s t i t u t e  t h e  _ 3�5--\/ 0 .I t  c a P a. c i t o r· a. t C:9 � t��' � l::- a ! l ·= e  ?.': . ..  ? \!�j 1 ·r s  '.! .• , 1  ·, '":1 e  
P r e s e n t  a t  C9 1 f  a 1 2- v o l t  t r a n s f o r m e r  i s  u s � a .  C9 f 1 l : e r �  a 
v o l t a. �:;l e - d  D u b  1 i rt ·;:� •: 1 �-- •: u i t . 

d )  M o tJ n t  r e 9 tJ 1 a t o �  VR3 w 1 vh h e a t - s l n k •: 0 m P o U n •1 t  � s  1 t  w i l 
u s i r) 9  a :t 2-v o l t  t r a n s f o r- m e r . 
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::;- -
� ,  � ·-· s ,· t a 1 . � � - o n •r � e s 1 s t o 0  b e tw G e l1 t h e  h i 9 h  s i. d e  o f  R38 2 !) d  t h e  

··,- :· --· ' o  ·� �- u F'" P i Y .. T h 1 �- ��-' 1 i l a 1 1 ;J w T h e  P i  t c h ,: o n  t r· o i t o  b e  u s e  f u 1 c. v e r· 
t s  \-.� n J r· e  r· .:::t n 9 �: ,.  :::: n m e  e ::-� P e r- i m e r! t a t i o rt rna. Y  b e  r- e � i j J. r· e d . 

I am a 0 1 v i n g t h e  SP e a k -Ea s y w i t h  a n  I n t e r a c t  c o m P u t e r  

e q u l P P e d  w i t n  a n  RAF I OS / 2 . 3  o P e r a t 1 n g s Y s t e m  a n d  t h e  S a b r e  ML4A 

P r i n t e r  P o r t .  MY s y n t h e s i z e r  m u s t  t h e r e f o r e  be c o n f i g u r e d  f o r  t h e  

c o m p u t e r- a r i v e n  s e r i a l  ASC I I m o d e . A t  t h i �  P o i n t .  b o t h  t h e  

i n s t r u c t i o n s  a n d  t h e  ma9 a � i n e  a r t i c l e b e c o m e  c o n f u s i n g .  I w i l l a t t e m P t  
t o  o v e r c o m e  t h e  c o n f u s i o n : 

T h e r e  a r e  e i g h t  D I P- s w i t c h e s  a t  t h e  r e a (  o f  t h e  b o a r d .  L e t  

u s  a s s u m e  t h a t  y o u  h a v e  o r i e n t e d t h e  s w i t c h  a s s e m b l Y  s o  t h a t  t h e  s w i t c h  

n e a r e s t  t h e  DB25 c o n n e c t o r  P 2  i s  s w i t c h  n um b e r  1 .  T h i s  s w i t c h  c o n t r o l s  

t h e  BUSY f u n c t i o n , a n d  m u s t  b e  c l o s e d  t o  l e t t h e  s Y n t h e s i z e r  t e l l t h e  

c o m P u t e r  w n e n  i t  i s  r e a d Y  t o  a c c e Pt t e x t . T h e  n e x t  s w i t c h , w i t h  t h e  

n u m b e r  2 � t am P e d  o n  i t ,  c o n t r o l s  P i n  3 o f  t h e  DB25 c o n n e c t o r . Sw i t c h  3 
c o n t r o l s  P i n  2 ,  n a t u r a l l Y '  W h i c h e v e r  P i n  Y o u  a r e  u s i ns n e e d s  t o  

h a v e  a c l o s e d  s w i t c h . I c l o s e  t h e m  b o t h . 

Sw i t c h e s  4 a n d  5 b o t h  h a v e  t h e  d e s i g na t i o n  C - b a r o m e a n i n g 

n e s a t 1 v e c l o c k . O f  t n e s e o o n l Y  s w i t c h  4 m u s t  b e  o p e n o a n d  s w i t c h 5 

d o e s n ' t  s e e m t o  ma t t e r . S w i t c h  6 1  l ab e l e d  B o  s e l e c t s  b i n a r Y  o r  ASC I I ,  

a n d  s h o u l d b e  o P e n  f o r  A S C I I ,  b u t  m i n e  w o r k s  e i t h e r  w a Y ' Sw i t c h 7 o  
l a b e l e d  p ,  s e l e c t s  P a r· a l l e l o r· s e r· i a. l o a n d  m u s t  b e  o p e n  f o r· s e r· i a l  

d a t a . Sw i t c h  s ,  d e s i s n a t e d  c ,  m e a n i n g c l o c k o s h o u l d b e  o P e n , s i n c e  

c l o c k  P u l s e s  w i l l  n o t  b e  i n P u t t h r o u g h  D I P- h e a d e r  P l . F o r  s i m P l i c i t y : 

t h e  f i r s t  t h r e e  D I P- s w i t c h e s  s h o u l d b e  c l o s e d o a n d  t h e  r e s t e i t h e r  m u s t  

o r  m a y  b e  o P e n o f o r  c o n n e c t i o n  t o  a s e r i a l  ASB I I p o r t . 

N o w o a n  i m P o r t a n t  o b s e rv a t i o n : w h e n  Y o u  t u r n  t h e  S P e a k -Ea s Y  

o n  1 r1 t h e  s e r· i a l  p, :::::C I I  c o n f i g u r· a t i o n o  t h e  d a t a  P i n  ( 2  o r· :::: l rn u s t  
b e  n e s a t i v e  w i t h  r e s P e c t  t o  t h e  g r o u n d  P i n  ( 7 ) , o r  e l s e  t h e  s Y n t h e s i z e r  

w i l l  b u t t o n  i t s l i P '  W 1 t h  m Y  I n t e r a c t , t h e  d a t a  P i n  i s  n eg a t i v e o n l Y 

w h e n  t h e  c o m P u t e r  i s  t u r n e d  o n  a n d  t h e  I OS / 2 . 3  o P e r a t i n g s y s t e m  i s  n o t  

b e i n g u s e d . T h e  d a t a  P i n  w i l l s t a Y  a t  a b o u t  - 4  v o l t s w h i l e  l o a d i ng a n d  

r u n n i n 3 P r o s r am s . u n t i l  d a t a  i s  o u t P u t  t o  t h e  P o r t .  a t  w h i c h  t i mg t h e  

d a t a  P i n  c ar r i e s  + 5  v o l t  P u l s e s  o f  d a t a  o n  a - 4  v o l t  b a s e l i n e . W h e n  

t h e  c o m P �t e r  i s  o f f ,  t h e  d a t a  P i n  i s  a t  0 v o l t s . a n d  w h e n  t h e  l OS l o g o  

i s  s h o w i n g  t h e  d a t a  P i n  i s  a t  + 5  v o l t s ,  a n d  i f  t h e  S P e a k -E a s Y  i s  t u r n e d  

o n  u n d e r  t h e s e  c o n d i t i o n s •  Y o u  c a n n o t  l a t e r  c o a x  s P e e c h  o u t  o f  i t o a s  

i t  a p pa r e n t l Y f a i l s  t o  r e c o g n i z e  t h e  s u b s e 9 e n t  c a r r a i g e  r e t u r n  a s  t h e  

f i r s t  s Y m b o l  s e n t  t o  i t .  T h e  S P e a k-Eas Y e x P e c t s  a CR a s  t h e  f i r s t  

s Y m b o l ,  c>. n d  u s e ·:. i. t t o  d e t e r· m i n e  t h e  b a u d  r· a t e  i n  t h e  s e r· i a l  A ::::: C I I 

c o n f 1 g u r a t i o n .  I n  f a c t , I ' v e  f o u n d  t h a t  t w o  i n i t i a l  CR ' s  a r e  n e e d e d  t o  

r e l i a b l Y  s e t  t h e  b a u d  r a t e .  

N o w o a n o t h e r  i mP o r t a n t  o b s e r va t i o n :  i f  Y O U  t u r n  t h e  

S P e a k -E a s Y o f f  w h i l e  i t  i s  c o n n e c t e d  t o  a n  I n t e r a c t  c o m P u t e r  w h i c h  h a s  

a P r o g r am i n  m e m o r Y • t h e  P r o s r am h a s  a b e t t e r - t h a n - e v e n  c h a n c e  o f  b e i n s 

d amag e d . A n o i s e  P u l s e  e x i t s  t h e  S P e a k -Ea s y  o n  t h e  d a t a  P i n  a s  i t  i s  

t u r n e d  o f f .  Y o u  c a n  s e e  t h e  n o i s e  P U l s e z i P  a c r o s s  Y o u r  T V  s c r e e n .  

Y o u  c � n  �a t c h  t h e  P r o s r am b o m b . S o  u n P l u g  t h e  DB25 c o n n e c t o r  b e f o r e  

t u r n i n g t h e  S P e a k -Ea s Y  o f f ,  1 f  y o u  w a n t  t o  P r o t e c t  t h e  P r o g r am . T o  t u r n  

t h e  S P e a � -E � s Y  b a c k  o n • f i r s t  r e c o n n e c t  t h e  DB25 , o r  e l s e  t h e  

� Y r) t k e s i z e ··. w n n ' t  s e e  a r) e g a t l v e d a t a  'l i n e  a n d  w i l l  n o t  s p e a k . N o w t 

� h e  � A t c h : t h e r e  i s  a s l i g h t  c h a n c e  t h a t  t h e  P r o s r am w i l l  b o m b  w h e n  

·! .• r-1 e :::: p p a. k i F  �t s y � s t 1.1 r· r1 P. 1] b .::. c k o r, � �·,1 \= 1 '! , Y o u fftiJ s t C.\ d m 1 t: , t h e P r· i c e i s 
� . ... :=..· .;::: :.�� r· :� h l e ' 
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}. f s o il! e �, � ��� 1 'J s tJJ 1 1 1 f 1 g u r· ��� o u ·i:· f"i o � .... ,� r o -� o 1 v f? t ,, i·? t u r· n ····· o n  �?- n ·�� 
t lj r· n - o 'f f  F' r· o t, i e m s ' P l  e .a ·::::i. e s e n d  y o u r· s o l u t i o n ·=. t o  
r N·T � R A r:·r ! ON !  P e � h a P s  a n  O P t o - l s o l a t o r  o n  t h e  d a t a  l i 11 e c u �  

L e t ' s  S U PP o s e  Y o u  r1 a v e  t u r· n e d  t h e  c o m P u t e r  o n  a n d  l o a d e d  
BAS I C  a n d  ( i f  n e c e s s a r y ) a P r i n t e r  o v e r l a Y .  L e t ' s  s u PP o s e  Y o u  t h e n  
P r o P e r l Y  s e t  t h e  D I P- s w i t c h e s , P l u s  i n  t h e  c a b l e s • a n d  t u r n  t h e  
S P e a k - Ea s Y  o n t  a n d  t h a t Y o u r  P r o s r a m  c o n t i n u e s  t o  r u n . N o w • w i t h  a 

c o u P l e o f  e m P t Y P r i n t s t a t e m e n t s .  s e n d  c ar r a i s e - r e t u r n s  o u t  t h e  P O r t  s o  
t h e  s Y n t h e s i z e r  c a n  d e t e r m i n e  t h e  b a u d  r at e . T h e n .  P r i n t  a CHR$ 1 1 )  t o  
s e n d  a c o n t r o l -A o u t  t n e  P o r t , w h i c h i n s t r u c t s  t h e  s Y n t h e s i z e r  t o  b es i n  
l o a d i n s d a t a . N e x t , s e l e c t  o n e  o f  f o u r  P i t c h  c o n t r o l s b y  P r l n t i n s a 
CHR$ 1 35 , 36 , 37 ,  o r  38 1 .  Y o u  m a Y  s u b s t i t u t e $ f o r  CHR$ ( 36 ) , o r % f o r 
CHR$ 1 37 ) , b u t  t h e  I n t e r a c t  h a s  n o  k e Y s  t o  s u b s t i t u t e  f o r  t h e  CHR$ 1 35 o r  
38 ) .  F i n a l l y ,  o u t P u t  t h e  P h r a s e  Y O U  w i s h  t o  h e a r  s P o k e n • c o n s t r u c t i n g 
i t  f r o m  a l P h am e r i c  P h o n e m e  c o d e s  f r o m  t h e  P n o n e m e  t a b l e  ! w i t h  a s Pa c e  
b e t w e e n  e a c h  c o d e l a n d / o r  h e x  c o d e s  ( f r o m  0 0  t o  7E l f r o m t h e  ASC I I  
c o l u m n  o f  t h e  w o r d  t a b l e ( s p a c e s  a r e  n o t  n e e d e d  b e t w e e n  w o r d  c o d e s > . 
E n d  t h e  P h r a s e  w i t h  a s pa c e  a n d  a P e r i o d . W h e n  t h e  S P e a k- E a s Y  s e e s  a 
n u m b e r  f r o m  z e r o  t h r o u s n  s e v e n  c o m i n s d o w n  t n e  c a b l e •  i t  t h i n k s  '' a h a ' 
T h a t ' s  n o t  a P n o n e m e t i t ' s  t h e  f i r s t  d i s 1 t  o f  a t w o - d i s i t  c o d e  c a 1 1 i n 3  
a c a n n e d  w o r· d  f r· o m m Y  EPROM . "  W h e n  t h e  :;:: p e a k - Ea s Y  �. e e s  a P e r· i o •::l •  i t  
t h i n k s  " s t o P  l l s t e n i n s ,  t e l l t h e  c o m P u t e r  t o  s h u t  U P t  a n d  s t a r t  
t a l k i n s ' "  T h e n , w ro e n  i t  i s  f i n i s h e d  t a l k i n s .  i t  t h i n k s  " t e l l t h e  
c o m P u t e r  t h a t  i t  c a n  t a l k asa i n •  a n d  wa i t  f o r  a c o n t r o l -A I CHRS ( l l l  t o  
s i s n a l  t h e  s t a r t  o f  a n o t h e r  P h r a s e . "  

An e x a mP l e BAS I C  s p e e c h  P r o s r a m  w i l l f o l l o w t h i s  r e v i e w .  
T h e  POKE s t a t em e n t i s  n e e d e d  t o  e n a b l e t h e  SABRE P o r t . I f  Y o u  h av e  
o t h e r  P o r t s ,  om 1 t  t h e  P OKE a n d  s u b s t i t u t e  LPR I NT f o r  PR I NT . N o t i c e  t h e  

u s e  o f  t h e  H P h o n e m e  f o l l o w 1 n s  w o r· d s  w h i c h  e n d  i n  " f r· i o: a t 1 v e s t o p s "  
s u c h  a s  � o r  P .  T h e  H g i v e s  a m o r e  n a t u r a l  s o u n d  t o  t h e  s P e e c h . 

T o  o P e r a t e  t h e  S P e a k - E a s y  a s  a s ta n d -a l o n e  d ev i c e , t h e  e i g h t  
t o s s l e  sw i t c h e s  a n d  t h e  c l o c k  P u s h b u t t o n  a r e  u s e d  t o  l o a d  d a t a . C l o s e  
t h e  D l P s w i t o: h e s  n u m b e r e d  4 t 5 t 6 t a n d  7 ,  a n d  o P e n  s w i t c h e s 1 t 2 o 3 t  a n a  8 
( u s I n s  m Y  n u m b e r· i n s  c o ro v

.
e n t i o n ) . T h e n  t u r· n  t h e  :;:: p e a k -E a s Y  o n . a. n d  s. e t  

t h e  t o ss l e s w i t c h e s  f o r  h e x  F 0 . O n  m �  u n i t ,  t h e  l e f t m o s t  s w 1 t c h  i s  
S w i t c h  8 ,  r e P r e s e n t l n 9 t h e  m o s t  s i s n i f i c a n t  ( 2A7 ) b i t  o f  t h e  8 - b i t  
a d d r e s s . T h e r i s h t m o s t  s � 1 t c h  i s  Sw 1 t c h  l t  r e P r e s e n t i n g t h e  
l e a s t - s i 9 n i f l c a n t  ( 2A 0 ) b i t .  A c l o s e d s w i t c h  g r o u n d s t h e  r e s P e c t 1 v e  
P i n  o n  t h e  D I P- h e a d e r  P l t a n d  r e p r e s e n t s  a l o g i c a l  z e r o . M Y  s w 1 t c n e s  
a r e  c i o s e d vi h e n  f 1 i P P e d ,j o w n  . :::: o t o  s e t  a n  F 0 , I f 1 i. P t h 'e 1 e f t f c: 'J r 
s �.LJ i t c h e  s IJ p ( o f  f f o r· 1 o 9 1 c a. 1 o n e  ) a n  rj t h e  r· t 9 r t t f D u r s \.1.-' 1 t c it e �- •:! o 1*' n .. 
P r e s s  t h e  c l o c k  P u s h b u t t o n  t o  l o a d  t h e  F 0 . T h e n t f o r  an e � am P l e ,  l O a il 
11 h e  1 1 o ' '  bY s e t  t i n 9 t h e  t o  9 9 1  e s �.,�... 1 t c !'t e s t o h e :·� :::;:;, •: s t.!i 1 t .:: �"'p 2 :;:: � H·! ·J 4 u P  • 
o t h e r s d o w n ) a n d  P r e s s l n 9 t h e  c 1 o k O IJ t t o n � l h e n t 1 n t t 1 a  e s P e e c h  b Y  
l o a d i r1 9  a h e x  F S  < 4  a n �  2 d o w n t o h e r s U P ) , a � c  P r e s s l r: s  n e  � ) o c � �  
;· l .. d ?  �:; p e a k --Ea. s y s h O iJ i r::l s .:�  :f 11 h � ·1 ·r G .. 
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N o t  t h  t t h e  w o r d  t a b l e p r o v i d e d  w i t h  t h e  k i t  a n d  i n  t h e  
a r t i c l e i s  i n c rn P l  t e .  T o  c o m p l e t e  t h e  b i n a r y  c o l u m n • a d d  h e x  4 0  t o  

c o r· r· e s p o r: d i n 9 r t t •· e s  f r· o m  t h e  A::O;C I I  c o l tJrnrt . E n t r· i e s  b e l o w h e >: 4 0  
r e P r e s e n t  P h o n e m e s  f r o m  t h e P n o n e m e  c n a r t . Y o u  c a n  P r o g r am t h e  s �m e  

P h r a s e s  i n  t h e  s t a n d - a l o n e  m o d e  t h a t  y o u  c o u l d i n  t h e  c omP u t e r - d r i v e n  

m o d e • a l b e i t  w i t h  m o r e  d i f f i c u l t Y  b e c a u s e  o f  t h e  h e x - t o - b i n a r Y  

c o n v e r s i o n s a n d  s w i t c h - f l i P P i n g . 

I ' v e  a d d e d  a n  e x t r a  SPDT t o g g l e s w i t c h  w h i c h  i s  w i r ed w i t h  
f o u r  g e r m a n 1 u m d i o d e s  t o  o t h e r  s w i t c h e s • a n d  s e r v e s t o  l o c k  i n  a n  F5 
c o d e  r e 9 a r d l e s s  o f  t� e o t h e r  t o 9 s l e  P o s i t i o n s • P r e v e n t i n g a c c i d e n t a l  

e r a s u r e  o f  t h e  P h r a s e  i n  m e m o r Y . A . s h e ma t i c  o f  t h 1 s  m o d i f i c a t i o n  w i l l 

f o l l o w .  A n o t h e r  s c h e m a t i c  s h o w s  h o w Y OU m i g h t  w i r e  t w o  1 6- p o s i t i o n 

r o t a r Y  s w i t c h e s  t h r o u 9 h  a o i o d e  a r r a Y  t o  a l l o w h e x  c o d e s  t o  b e  e n t e r e d  

d i r e c t l Y •  w i t h o u t  t h e  m e n t a l  c o n v e r s i o n t o  b i n a r Y . O n e  o f  y o u  g e n i u s e s  

m i g h t  s h o w u s  n o w t o  r l 9  u P  a h e x  k e Y Pa d ' 

I h cn-=· e t h i s  r· e v l e �J.' ��� 1 1 �1 h e l P Y D U  e n .J D Y Y o u r· �:; p e a. k- E a s Y  a s · 

m u c h  a s  I ' m � nJ o� i n9 m i n e ' 
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9 1.� T 1\!DCII•! 7 7 : POI<E 1 954 1 � �j 
l �' c.u:; : PF: I NT " CiREEBLER . :;:; " : P:=;: I �F "  
NT : PR I NT : PR INT : PR I NT : PR I NT 
:20 \.J I NDm.J 54 
4 0  r,I=N+ 1 0  0 
5 0  FOR T = l  TO 5 0 0 : NE X T  
7 �) I F  N= l 0 0  CiOTO 1 0 0  
7 1  I F  N=2 0 0  CiOTO 2 0 0  
7·:· 

·-' I F N=3 0 0  CiOTO 3 0 0  
74 I F  N=4 0 0  CiOTO 4 0 0  
7 5  I F  N=50 0  130TO 5 0 0  
7f:.. I F  1\1=6 0 0  CiOTO (:, 0 0  
77 I F  N=7 0 0 CiOTO 7 0 0  . .  -. I F N=::: 0 0 CiOTO ::: 0 0  / ·=· 
79 I F  N=9 0 0  CiOTO 9 0 0  
::::0 I F  1\1= 1 0 0 0  CiOTO 1 0 0 0  
::: 1 I F  N = 1 1 0 0  OOTO 1 1 0 0  .-.. -, •:•L I F  N= 1 2 0 0  GOTO 1 :2 0 0  
::::�: I F N= L:: 0 0  GOTO 1: ::: 0 0  
")9 CiOTO 5 
1 0 0  F'R I NT " ::;M I LE ,  OF: E!_::;E " : PP I NT " YOUF: FACE \.J I LL " : PF: I  NT " BREAK 1 "  
1 1 0  CiOSUB 2 0 0 0  
1 2 0  P R I NT " ::;; M AH2 I 2  L P A l  f:..2 :::: ::: 7D F A 1  AY :;:; H \.ol I L B P A 2  AY r': 

H . � �  

1 ::::0 CiOTO .,, 
2 0 0  P R I N T " YOUR BF:EATH COULD " : PR I I\IT " ::;;TOP A F RE I GHT " : PR I NT " TRA I N "  
2 1 0  GOSUB 2 0 0 0  
2 2 0  P R I NTCHR$ ( 38 1  
2:::: 0 PR I NT " 7D B R EH TH K 00 D ::;; T AH 1 P A F R AY T P A 0  T R A 2  AY 
N • " 
2 4 0  CiOTO 9 
::0: 0 0  PR I NT " GO Al..JAY 1 " : PR I N T " YOU :::;T I Nf< ! " 
:::: 1 0  CiO::O;UB 2 0 0 0  
3 2 0  P R I NTCHR$ 1 38 1  
::::25 P P I NT " 42 PA l UH2 W A AY AY PA l "  
::0:30 P R I NT " Y 1  Y l  I U  U 1  U l  PA0 S S T I I 2  NG K H 
3 4 0  CiOTO 9 
4 0 0  P R I NT " LET ME HELP " : P R I N T " YOU OUT - "  
4 0 5  PR I NT " WH I CH WAY D I D "  : PR I NT " YOU COME HP "  
4 i 0 c;o::;UB 2 0  0 0 
4 2 0  PR I NT " L  EH2 T H M E H EH2 L P 74 6::0: PA l "  
425 PP I NT " W  I 2  T CH W A Y D I 1  D 7 4  V UH 11 " : PP I NTCHR$ ( ::::�: > : PR I NT " I 
1 s i :::: N • " 
4 :::: 0 CiOTO 9 
50 0 PR I NT " HEY 1 OLD-T I MER 1 " : PR I NT " D I I:• YOU 'v'O-r E. " : F'F: I NT " F •)F: WOODROW " 
: PR I NT "  \.J I L::;ON?" 

5 1 0  (i(I:;:;I_IB 2 0 0 0  
5 2 0  PR I NTCHR$ ( 35 1  
::�:::: 0 PF.: I NT : F'��� I NT 11 H A AY p(, 0  $0 L D ·r AH2. r�H:::: E l  !"! Eh' l i  
5::=.:5 F'R I NT " F' A l  '!., [I D 7 4  \) 0 T H i"''A 0  04 l� 00 1 D ·�: 0 1  �.J F'A 0  >.J ;: �;: L. 

::; $UH 1 N _ "  
5 4 0  OOTO 9 

RT!-l " : F'R I NT " C ONTROL ' "  
.-':- -: (,, (;0 :::1 ... 1-f.: ·:2 (�� �� 0 
,.:-�·:: �, F'F\ I N  .i ol An·�� 1 .!:  i_ 8 t�: .. � � ;.."' P;... e1 7 4 t.-.i r -· · : � 1 .:�---: �. •• •• 
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6 3 0  F'R I NT " 0 4 B E R  TH f::: U H 2  N T R 0 L 
640 GOTO 9 
7 0 0  F'R I NT " LOOK ! A " : PR I NT " H I F'F'OPOTAMU::: ! "  
7 1 0  GO:::UB 2 0 0 0  

7 2 0  F'R I NTCHR$ ( 35 l : PR I NT " L  0 0  K P A l $ "  
7:�: 0 PR I NT "  A H I 1 P 0 P AH l T UH2 M UH l S ::: 

7 4 0  GOTO 9 

PA G E_ ;3 1 

::: 0 0  F'R I NT " WHAr· NO " : PR I NT " CAV I T I ES'? " : PR I NT " E XCEPT FOR THE " : PR I NT "  

B I Ci  ONE BETWEEN " 
:::0 5  PR I NT !' YOUR EARS ! " 
::: 1 0  CiO::;:uB 20 0 0  
:::20 PR I NT " W  UH:::: SAH2 T P A l  /.5B K AE V S B  T E ::: /.PA l PA l "  

:::::::0 P R I Nt " EH l  K S EH2 P T 0 4  T H  UH2 B I Ci 0 1 "  
:::::::5 F'R I NT " B  E l  T W E N 7D E R Z • " 

::: 4 0  CiOTO 9 

9 0 0  PR I NT ... I F  YOU EVER NEED " : PR I NT " A  FR I END • • •  " : PR I NT " BUY A D OG ' "  
.,, 1 0 CiO:::UB 2 0 0 0 
920 PR I NT " 4E 7 4  EH2 V ER P A 0  N E E 1  D H E H l  Y F R EH N D P A l "  
930 P R I NT " B  A H 1  Y Y l  P A 0  EH2 Y D AW G H . " 

9 4 0  CiOTO ·:;1 
1 0 0 0  P R I NT " YOU HAVE A "  : PR I NT " BAD H AB I T  - "  : PR I NT " YiJU BREATH ' "  
1 0 1 0  G0:3UB 2 0 0 0  
1 0 1 5  P R I NTCHR$ ( 3B l  
1 02 0  PR I NT " 74 47 UH B A E  AE l D H A E  B I T P A l P A 0  7 4  B R E E l  TH 
H . u  
1 0 :30 CiOTO 9 
1 1 0 0 PR I NT " ! u:::UALLY DON ' T " : PR I NT " FORCiET A F A CE , " : PR I NT " BUT I ' LL 

TRY TO " 
1 1 0 5  PR I NT " FORCiET YOUR::: ' "  
1. 1 l 0  CiO:::I_IB 2 0  0 0 
1 1 2 0  PR I NT " 4D Y l  U 1  ZH U l  UH:::: L E 1  Y D 0 N T "  
1 1 25 PR I NT " F  0 2  R Ci E H  T UH 1 F A Y ::;:: H P A l  P A 0 " 
1 1 :�: 0 PR I NT " 2C AH 1 EH:3 B Y L PA0 7:3 0 2  F 02 R (i EH T Y 0 R Z H 

1 1 4 0  CiOTO 9 
1 2 0 0  PR I NT " YOU ' RE A REAL " : F'R I NT " :::MOOTH I E  t " :  F'R I NT "  CHROME-DOt1E 1 " 
1.2 1 0 oo:::UB 2 0 0 0 
1 2 1 5  PR I NTCHR$ ( :37 1  
1 22 0  PF: I NT " 7D UH 1 $R E L P A 0  t.::: M U TH E PA l "  
1 225 P R I NTCHR$ ( :�:::: 1 : PR I NT " f( R 0 M I. D 0 M • " 
l. 2 :::: 0 OOTO 9 
1 :3 0 0  F'R I NT " I F  YOU ' RE :::O " : PR I NT " ::::MART , l-lHY A I N ' T " : PR I NT " YOU R I CH"::O " 
1. 3 1 0  c;o :::U B 2 0 0 0  

1 3 1 5  P R I NTCHR$ ( 37 1  

:: ·::2 0  PR I NT " 4E 7[1 ::;: 0 ::: M SAH R T F'P d "  
l 325 PR I NTCHR$ ( 38 l  

.: ::::3 0 P F: I NT " 7B :U; 1\! T 7 4  1:::: $ 1  /.T C:H • " 

:.::':4- 0 OOTO 9 
: 0 0 0  POKE 1 9�4 l t 255 = F·� � �T : PR I NT ; PR J N-�CHR� ( l } ·� C H P $ ( 36 )  

::: 0 I 0 RETURN 

·. -·· 
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ADVERTISEl-!ENT 

All products described in Vol. IV no . 2 Page 31 are still 
Available from George A. Leggett, 20562 \obodward , Ht. Clemens,  HI 
4801,3.  
Back Issues of INTllil.il.CTIONS NEWSLET'f·za are available. The 1 981 
and 1 9 82 issues remain $2.50 each. For the 1 980 issues,  send 
$3. 50 for single issues or $1 9.00 for the entire first year. 
If you are interested in back issues; contact George A. Leggett. 

INTTI:RACTION INTERNATIONAL Programs On Tape: Are you tired of 
typing in long listings, getting SYNTAX ERRORS because of a 
bad mistype or have you just simply run out of time to enter 
so many programs that you' ve wanted to try? 
INTEl1ACTION INTEHNATIONAL Programs are still on tape and still 
at the 101< price of only $6,00 a tape or $30,00 per year. 
The year ' s  Subscription includes a free Radio . Shack Cassette 
Storage Album, Look at it this way: The BASIC Overlay alone is 
worth $1 9.95 to anyone ! (Well, that' s what I think) Not to 
mention all the other good stuff that you' ll be getting ! 
Subscribe now! The cassette album offer �r� June 30, 1 983. 
All tapes guaranteed to 1<ork or you will receive a speedy tape 
replacement. 

WANTED: He Want Your Ads Now! Your BASIC Programs, your Hardware, 
Or Hhatever you have, your ads are a vital source for IliTERACTION 

IHTEH.NATIONAL, Hany people look fon1ard to the products . 
Five Lines of advertisement are totally free for Software 
Products, For more information, contact George A. Legcett, 
He Need Your &rduare and Softl<are Ads Now ! ! !  

l-f;Jl.;E LIST--A list - of 851 Interact 1 0wners, Great for pen pals 
Or �iling lists. �1e list does not come on tape, 
�3 . GC per copy. i/ait for free catalog.  H,G,H. Software, Box 645, 
Bayfield , WI 54814 

WAI�TED 9 or m o r e  I N TERACT OWNERS T O  J O I N  ME I N  PURCH AS I NG I NT ERWDRD w o r d  

·- p r oc e s s i n g p r o g r· a�l a t  1 9 . 50 each b Sup p o r t s  M i c r o  V i d e o  a n d  S l a g h  RS-232 

cu•" s;m" -up , d o w n , l e+ ·t a.r , d  r i g h t , c ar- r- i a g e  

r-· c-.• t u r  1 1  l. i n t::.• ·f e r::.:: d �, 

cl e l  '"' L •.. : '-' t. ab s e l  ar·1 d t ab c l e a r . I r- e a l l y  w a n t  to own t h i s  

p !'' '-!9 ,,-d.lf• .;:�.n d  "" i t. h .::�. t cJ t a l  oi� i �::. t) t '  iliOi·- F�  p e op l i£? i t :o s out·-· �; 'iE·t .. - y  c h eap . 

i ;  .. · .· · t _ • .I • ,_·u I. .1. v·· :::: t \J : t l. .l. :::tl 1::•.d � · ! i .l CL t s t:;.: •.•.t,_;� l ·.:�� t:. t. ·;:� t ·  ::: ··-' : i t i U !' t: w i l l  b E· 
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Does n ot r-equ i r- e  ma j or- s u r- g e r- y  t o  the I n t er- ac t  - n o  so l d er i n g 
of w i r-es to t h e  p r- i n t ed c i r- c u i t b o a r- d  or- c u t t i n g  of c i r c u i t 
t r- a c e s  - T h e  I n t e r- a c t  c a n  be q u i c k l y  r-estor-ed t o  or i g i n a l  c o n d i t i on 
Ex p a n s i on not r-es t r- i c t ed b y  s p a c e  i n s i d e  t h e  I n t er- a c t  
A l l ow s  f or- memor-y ex p a n s i o n  up t o  n e a r l y 135K 
32K RAM c a r d  l on e  such c a r d  b r i n g s  t o t a l  I n t e r a c t  memor y to 4 8 K l  
h a s  t o t a l l y  h i d d e n  r e f r e sh - n o  wa i t  s t a t e s  a s  t h e  case f or t h e  
r e s i dent 1 6K o r  o t h er i n t e r n a l  ex p a n s i o n s  - t h i s  m e a n s  t h a t ·  
p r o g r a m s  wr i t t en t o  t h i s  b l oc k  ex e c u t e  f a s t er 
E x p a n s i on f r ee s  memory s p a c e  wasted b e c a u s e  of t h e  o r i g i n a l  
I n t e r a c t  d e s i g n  

Sapports ap to foar � J / 4  iDch floppy disc driv•s 

Suppor t s  c o n v er s i on to S- 1 00 

T h e  ex p an s i o n  c o n s i s t s  of an ex p an s i on i n t e r f a c e  b o a r d  C I E l  wh i c h 
b u f f er s  a n d  b r i n g s  out f r om t h e  I n t er- ac t  e n c l o s u r e  t h e  n e c e s s a r y  
s i g n a l s o n  a 4 0  c o n d u c t o r  r i b b on c ab l e .  T h e  r- i b b on c ab l e  i s  i n  
t u r- n  p l u g g e d  i n t o  a mot h er b o ard I I MB-2 1 w h i c h i s  h oused i n s i d e an 
en c l osure e x t e r n a l  t o  the I n t er- a c t . Ex p an s i on p r od u c t s  s u c h  a s  t h e  
I MEM- 1 32K RAM c ar d  a r e  t h e n  p l u g g e d  i n t o  t h e  m o t h e r b o ar d . 

P r i c e s  of b ar- e  b o a r d s  f or- p r od u c t s  a v a i l a b l e  n o w : 

I E  Ex p an s i on I n t er f ac e  B o a r- d  
I MB - 2  Mot h e r b o a r d  
I MEM- 1 3 2 K  M e m o r y  Boar-d 
I EN - 1  Enc l osur-e 

$25 . 50 
$24 . 50 
$ 44 . 50 
$ 1 9 . 95 

T h e  ab ove p r o d u c t s  a r e  a l s o a v a i l ab l e  i n  c o mp l et e  k i t  a n d  a s semb l ed 
f or- m s . See b e l ow f or a d d r e s s  to send f or l i ter- a t ur e .  

T h e  f l op p y  d i sc a n d  S- 1 00 h ar d w a r e  are p r esen t l y  i n  ex i s t e n c e  i n  
p r o t ot yp e  f or- m .  I f  you a r e  a l r e a d y  o n  o u r  m a i l i n g l i st ,  you w i l l  
b e  n ot i f i ed when t h e  f i n i s h ed p r o d u c t  i s  a v a i l ab l e .  O t h e r w i se send 
a b u s i n es s - s i z ed s e l f a d d r e s sed st amped e n v e l ope t o :  

W a l t er H .  J o p k e  J r . 50 1 6  West 99t h St . B l oomi n g t o n , Mi n n . 

A l so a v a i l ab l e I NTERWDRD Word Process i n g Sof t w a r e  

1 -$ 59 . 50 ,  2 - $ 4 9 . 50 eac h , 3-$39 . 50 each , 4 -$30 . 50 eac h ,  
5-9 $25 . 50 eac h ,  1 0  o r- mor e - $ 1 9 . 50 e a c h  

T o  t a k e  a d v a n t a g e  of t h e  q u an t i t y  p r i c e  a d v an t a g e  f or- I n t er w or- d , 
you must sup p l y  t h e  n a mes a n d  a d d r esses f or a l l p e r- s o n s  i n v o l ved . 
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· �- . t .. .. QUAL I T Y  PROGRAMS FOR THE· I �TERA e T 

1 0  
2 0  
30 
40 
50 
60 
} ()  
s o  
!YO 
:1 00 
1:L O  
:1 2 0  
1.30 
1 4 0  
:1 5 0  
:1 6 0  
1 70 
l U O  
1 90 
:� o o  
2 J O  
2 ::.� o 
:' :3 o 
;> 4 () 
() I' 

f rom : n�v i d  J ,  Schwab .t/ • 
. . .. � -·1 0  Ja\J ::.!- ee CotJft. ·. : 

Ann A rbo r '  'llll..ch i san 4 8 1 04" � . ....... 
SKETCH PAil lila s i c  P r  am .ji'f'h -

e>:tens i ve mach i n e  l ansuase sub rout i nes f o r  
c reat i ng , m od i f \:l i ns , a n d  sav i ns sc reen d i sP l a\:IS o D raw.s OPen and f.t.Ll. e d  
c i r c l e s  ( round ones ! � t r i an s l es , reci:an s l e s , l i riif!S· , and l etters w i th 
suPer-fas O\:l�t i ck Pos � t i on i ns . Saves sc reen on taPe w i th o r  w i thout stoP 
code < to c reate P ros ram banners ) .  Hours of fun f o r  all ases • • • • • • • • • •  $8 . 00 

� .,. 
EDU-BAS I C  OVERLAY - A l l ows f o r  PEEK , POK E ,  and USR t\:IPe f ac i l i t i es i n  
EDU-BAS I C .  A l so f o r  use w i th S l ash U80 Port t o  d i rect outPut o r  l i st i nss 
t o  Port. Use th i s  Powe rfu l l ansuase to i ts fu l l  P o tent i a l • • • • • • • • • • • • $8 . 00 

QUEST i n  EDU-BAS I C  - An 8k adventu re P rosram . You must - re t r ieve a t reasure 
f rom an unde r s round maze . Desc r i P t ions a r e  s i ven of each room and \:IOU have 
6 d i re�t i ons i n  w h i ch to t r\:1 to P roceed . A P i r a t e  l u rks i n  the maze and 
maY s tea 1 the t reasure back • • • • • • •  , • , • • • • • • •  , • • • • • • • • • • • • • • • • • • • • • • •  $5 . 00 

8080 D I SASSEMBLER in BAS I C  - T h i s  Bas i c  P ro s r a m  l i sts adresses , contents� 
c o r resPond i n s  ASC I I  characte r ,  and standard 8080 mnemon i c  assemb l e r  
l ansuase o P  codes and res i st e r s  f o r  an\:1 memo r\:1 l oc a t i ons . I nc l udes comP l ete 
i nst ruct i ons and samP l e  outPut l i st i ns form • • • • • • • • • • • • • • • • • • • • • • • • • • • $ 5 . 00 

R E M  

R E M  

R E M  

R E M  

R E M  

f(E M  

Ri':: M 

I'( E M  
F< E M  

I';: E M  

I'( E M  
F\ E M  

I'( E M  

I� E M  

R E M  

f( E M  

I'( E M  

I� E M  

F\ E M  

I� E M  
F<E:�i 
F:E I·1 
f;: E: M  
I� F 11 

QUEST I N  E D U - BA S I C  BY D , J , SC H W A B  

F R O M  A P R O G R A M  B Y  R O G E R  C H A F F E E  

T H E  P R O G R A M  T A P E  F O R  Q U E S T  C O N T A I N S T W O  F I LE S , THE F I R S T  F I L E 

I S  T H E  E D U - BA S I C  P R O G R A M  A N D  T H E  S E C O ND I S  A D A T A  F I LE C O N T A I 

N I N G T H E  N O D E  I N T E R C O N N E C T I O N S . T O  R U N  T H E  P R O G R A M ! 

J ,  L O A D  E D U - BA S I C , 

2 .  L O A D  Q U E S T  P R O G R A M  W I T H L O A D  C O M M A N D . 

3 ,  S T A R T  P R O G R A M  W I T H  RUN C O M M A N D  B U T  L E A V E  READ B U T T O N  

I N  D O W N  P O S I T I O N , Q U E S T  P R O G R A M  W I L L  R E A D  D A T A  F I L E . 

I F  Y O U  W A N T  TO S T A R T  O V E R  W I T H O U T  R E L O A D I N G T H E  P R O G R A M  A N D  

D A T A , D E L E T E  L I N E 4 0 0  T O  I NH I B I T  D A T A  F I L E L O A D I NG A N D  R E S T A R T  

W I T H A R U N  C O M M AND , 

I N  Q U E S T  S O M E  P A S S A G E W A Y S , I N C L U D I N G  D E A D  E N D S , O P E N  A N D  C L O S E  

D E P E N D I N G  O N  W H E T H E R  Y O U  A R E  C A R R Y I N G  T H E  T R E A S U R E  F O R  T H E  

F I R S T  O R  S E C O N D  T I M E  S O  DON ' T  B E  A F R A I D  T O  T R Y  THE S A M E  P A S S A 

G E W A Y S  A G A I N .  I F  Y O U  W A N T  T O  K N O W  M O R E  A B O U T  THE P R O G R A M v 

C O N S U L T  B Y T E  M A G A Z I N E J U L Y ,  1 9 7 9  OR S E N D  S P E C I F I C  Q U E S T I O N S  

W I T H A S E L F - A D D R E S S E D  S T A M P E D  E N V E L O P E  T O  M E ,  

H tri"' I"' Y  H U N T I N G I ! ! 
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"Congress shall make no law abridging the freedom of speech 
or of the press or the right of the'people ••• K 

Well, Congress shall make no such law and maybe there is no such 
law. Nevertheless, the freedom of speech and the press now and then 
does get abused. If it sounds like I'm about to teach you 12th
grade Government .Class here, not at all . It this issue's editorial. 

PUBLISHER'S STATEMENT 
By George A. Leggett 

It awes me to think of the great responsibility one has as the 
.publisher or editor of a piece of work that so many people see; how we 
can influence their lives with ideas and thoughts, how we can share 
knowledge of others and we can learn so much from the experience of so 
many other people. If we go back several hundred years before the advent 
of printer word

. 
on paper it is no wonder why the world took so many hun

dreds of years to develop. The only form that people had of passing 
on knowledge was through their children and then passing it along a 
chain of successors. Now and then, a message could be changed or 
misinterpreted or just plain forgotten. Thus, with the printed page, 
we for the first �ime in the history of the world can finally document 
our. work, our thoughts, our ideas, our hopes, our feelings and we can 
pass it al� not to one or two people but to hundreds, thousands, 
even millions of people! What a marvel this is! I wonder what a man like 
Shakespeare would have thought. I wonder what. Aristotle would have 
thought. Plato paliSing out his thoughts and ideas. If they only knew 
back then what a tremendous power the word has and the printed word 
has that much more power. 

· 
.It is I think enormously imporazt that we do not abuse this power. 

To the point at hand. In putting together this magazine I do enjoy it. 
I take the compliments with the criticism. It's all part of the job which 
I enjoy and welcome both. Though compliments are are always better to 
receive than criticism as anyone knows! 
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One of my goals in publishing this magazine is to open a wider 
majority of the audience to make sure that everyone is getting something 
they wanted whether it be a Machine Language program, a hardware idea, 
a BASIC program or another language such as FORTH or whatever it may be 
even the profiles and interviews. The ideas that people give me and 
share with you so we may publishe them are a vital force of this 
magazine. I had to do the first two magazines as you know primarily 
by myself with my wife's help because I wanted the magazine to get off 
the ground before t990. Which it did! However, once I had the oppor
tunity to get the great work from you out there I am more than happy 
to turn the helm over, as it were. 

This is why it makes me very angry to see that another such 
publication of this computer does not entertain ideas and thoughts 
that we all share I'm sure. I'm annoyed in that no publisher or 
.Oitor· has the right to only put its own views and its own products 
and ideas. And then sell it as a magazine. As an advertisement they 
have the perfect right. They are selling a product. In all cases I 
know, the purpose of a magazine is to inform you and present to you 
an unbiased forum for ideas. They must freely express no matter how 
much they would rather not the thoughts and ideas of other people. 
It is my oppinion and I -.y this loud and clear that it is my oppinion 
only, that if we as editors and publishers ever stop listening to 
the public, well, we might as well be living in another country. 
I'm sure Interact would display the flag quite well--something with a 
red background ••••• But we1re not there, we're here and being here 
we must do our best to make sure that we display red, white and blue 
on the screen! And that means FREEDCMI Enough of this First Ammendmst 
stuff and let's move on to a great new issue, Vol. IV no. 4--a pair 
of 41s for us! 

First of all, the majority of this issue was written and produced 
by one man and his son. My son is too young so therefore, it is not mer 
It is Mr. Dean Anschultz 22304 Gilmore St. Canoga Park, CA 91303 
and his son Reese. The three games (EELS, MANHOLE and MOO) were 
written by Reese Anschultz. I give my undying gratitude to theese two 
men who have worked so hard on theese programs. Mr. Anschultz a1so 
gives us our Machine Shop Talk this time on the Assemblex/E:U tex 
Sl..agh Interface. He has also done the typesetting of our first FORni 
material which is the documentation of the version of FORni by Russell 
Schnapp. 

Further along in this magazine I will be adding some comments and 
clarification of the materials you will be seeing. This will also be 
the introduction of my Commodore VIC 1:525E Graphics Printer which was 
added to my system in April. You will also note that the page headings 
are done in that format for this issue. In the future I will have more 
available space and an opportUnity to demonstrate some of the printer's 
capabilities. 

During the past few months I have done some things with BASIC 
you would not believe. As you saw in Vol. IV no. 3 there were five new 
commands. Since then I now have what I call SUPER BASIC III which has 
those five commands and over 30 more. It also includes an 8080 2K 
Monitor. 

PAGE ·? ·-· 



By combining the 8080 and this new BASIC in a 32K Interact 
you get the speed of Machine Language for graphics and you get the ease 
of programming math and the bulk of the program in BASIC. Truly a 
happy marriage and for me the ultimate language. So I will just be 
spending more time improving my language. It might be a point on your 
side for those of you using FORTH as I am always defining new words 
in my vocabula�;. I guess this is what FORTH is all about--defining 
words and making them do a specific job. Please anyone out there correct 
me if I1m wrong and I welcome anyone who wants to write an article 
explaining what they use FORTH for how they use it and why. We do 
need feedback or we can1t get F ORTH off the ground. 

Finally we have a Hard Facts which is a very simple thing but 
very unique in design. It1s a Fire Button Extender for the Interact 
by using a very interesting technique. The idea was brought to my 
attention by Mr. Ron Kregoski for whom I do much of my commercial work. 
In his work we needed to extend the Fire Button to prompt the program 
from far away. Kind of like a slide projector where you press the little 
button and the next slide comes up. Read all about it--it1s gorgeous. 
Strangely enough, the article will be written by my wife with Mr. 
Kregoski. She never believed she would be assigned a Hard Facts. 
There's a first for everything. 

So as always I hope you will read and enjoy this issue. We do 
need more programs, more articles and more input from all of you! 
Let1s keep the freedom of the press free and open and onl� use it 
to better everyone so we can all learn, we can all enjoy and we can 
all share the knowledge and the experience of so many great people. 

Sincerely, 
George A. Leggett 

-----�-··-·-----·�--�··� 

RANDOM REMS 
By Lora A. Leggett 

Let1s give credit where credit is duel When you submit material 
to us to be published in the magazine, please be sure to indicate 
clearly that the work you are sending is your own and if you have 
modified the work of someone else, please give that person credit for 
the initial effort that you are improving upon. In most cases, the 
other person is not at all going to mind having his work shown, but 
like those days gone by when we were in first grade, we all still 
like to have a little gold star on our paper. Now, instead of the star 
it suffices to have our name mentioned. Recognizing the amount of 
hard work that has been done, we do want to give the right people a 
plug--so if we have ever failed to give anyone full credit--most sincere 
appologies. 

Slnce this magazine focuses so much attention on one machine, the 
computer, and most specifically the Interact computer, it is amazing 
how many other machines are put to work each time we put together a 
magazine. This article is being typed on a Remington Standard typewriter. 
(I'll process mo own words for a while yet, thank you! ) Listings are 
done on an Interact-driven ASR33 Teletype. George will be using. his 
Commodore 64 computer, the VIC 1.525E printer and storing material on 
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disk for later reference. He uses a portable cassette recorder to 
dictate articles for me. He uses a paper cutter for some of the layout 
work. 

I use a few unique machines to help put together my parts of the 
magazine. Perhaps the oldest and least unique of theese is the one 
invented by Alexander Graham Bell. Though more costly than the mail, 
it is quicker and enables me to get a better grip on the fact that you 
people ar.e all very real and I enjoy all of our conversations. 
Sometimes I scribble notes in Braille using a Perkins Brailler. I 
have a file of Braille note cards with everyone1E addresses and some 
phone numbers and it serves as the "master" for subscription labels 
and correspondence. So, since I use Braille, how do I know I have your 
labels on right-side-up or that they didn't runn all together or 
something� Or, if I1m typing, how do I know what I wrote last� 
This is done by using one of my favorite pieces of equipment. It is 
called an Optacon (Optical To Tactile Converter) and is about the size 
of the ·larger portable cassette machines, (not those neat little mini 
recorders). Using the machine requires a little practice but if you 
spend enough time at it you can get by for reading mall or doing the 
work for the magazine. It is a little slow for reading books, but you 
can giving yourself time. Thirty or forty words per minute is good 
and common for a reading speed though I have heard of someone who could 
read 80 words a minute. Your left hand is placed on the unit with the 
index finger in what is called a Stimulator Array. This is composed 
of six rows of 24 vibrating pins each and theese stimulators come on 
and off as a light-sensitive probe or camera is moved across the printed 
page with your right hand. I suppose you could think of theese as 
pixels coming on and off under your index finger to form the shapes 
of the letters going by. 

In a future issue, we will explore even more of the machines used 
to print the magazine. Meanwhile, keep the great material coming so 
we can keep all theese wonderful machines off the unemployment linel 
After all, perhaps the most important and most irreplaceable and still 
the least understood machine of all is the human b�n which can be 
run independently or in series with other machines of its kind and 
to which the potential has never been fully tested. 

Since so much of this magazine has been put together by you, the 
regular feature Interactors1 Input will return next issue with many of 
your comments and questions. We have not had the opportunity to get a 

note or a call back to each of you, but we greatly appreciate hearing 
from you and thank you for sharing your thoughts with us. 

ADJUS'IMENT FOR Vol. 4 no. 3 

On Page 24 in the 8080 listings where the instructions are put 
together by types of functions, there is an error in the Jumps, Calls 
and Returns section. Unconditional Jump in the left-hand column should 
read C3 as there is no such 8080 instruction as CB. 

<= ·-' 
• 



INTERACT FORTH 1.1 

Differences from fig-FORTH Model 

# character replaced by %, @ character replaced by A. 

(LINE) deleted. Replaced by (SLINE) in EDITOR vocabulary. 
+BUF deleted . 
. LINE deleted. 

BLOCK deleted. 
BLOCK-READ . Replaced by GREG. 
BLOCK-WRITE Replaced by PREC. 
BUFFER deleted. 
COLD After initial load, COLD is invoked. Resets cause WARM to be 

invoked. 
DLIST Not implemented. See VLIST. 
ORO DRl deleted. 
DUMP 
LIST 
LOAD 
MON 
R/W 
UPDATE 

WIDTH 
[ 
[COMPILE] 

] 

Not implemented. 
deleted, see L in EDITOR vocabulary. 
deleted. Replaced by SLOAD or CLOAD. 
replaced by BYE. 
deleted. See GREG & PREC. 
Only ensures that you will have your hand slapped if you try to 
GETSCR before the current screen has been DISCARDed or 
PUTSCRed. 
has been set to 3, to save RAM. 
replaced by LBR. 
replaced by BCOMPILE. 
replaced by RBR. 

Added Words to FORTH Vocabulary 

?GREC f -
Intended to follow a GREG invocation. If f is true, an error message is 
generated and the tape is turned off. 

CLOAD 
loads a screen from tape and interprets it. 

CAC addr count - b 
Computes an end-around carry accumulated addition upon the indicated 
memory block. 
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DIN G 
Emits a BEL character. 

DISCARD 
{lear .current screen, and reset the UPDATED flag. 

GETSCR · 
If the UPDATED flag is true, then an error message is generated. Otherwise, 
the screen is loaded from the cassette. A CRC is computed and verified. 

GREC addr buffersize - addr+recsiz ff. 
addr buffersize - tf 

Reads a record off the cassette into the address supplied, with a limiting 
"buffersize". Successful read yields flag=O (false). 

PREC addr recsiz - addr+recsiz 
Writes a single record to the cassette. The "recsize" parameter must be 0 to 
255. A 0 "recsize" value is treated as 256. 

PUTSCR 
Writes the current screen to cassette, and clears the UPDATED flag. A CRC is 
saved with the screen. 

READLEAD 
Starts the tape moter, and reads until a valid leader tone is detected. Inter
rupts (and keyboard) are disabled. 

SLOAD 
Interprets the current screen. 

TAPEOFF 
Turns off the tape motor. Enables interrupts. 

TAPEON 
Turns on tape and disables interrupts (and keyboard). 

UPDATED - addr 
Address of the one byte UPDATED flag is returned. 

· WRITELEAD 
Turn on tape (disable interrupts), and write a ten second leader on cassette. 

REWIND 
Turn on tape motor until a keystroke is detected. 

F'AGE 7 
. 



INTERACTIONS INTERNATIONAL 

Words in EDITOR Vocabulary 

Most of these words are taken from the "Line editing" command definitions in 
screens 87-91 of the fig-FORTH model. 

%LAG - addr count 
Leave address and count of text following the cursor. 

%LEAD - addr count 
Leave address and count of text up to the cursor. 

%LOCATE - offset line 
Leave line number and offset to the cursor. 

-MOVE sourceaddr destline -
Move one line of text from "sourceaddr" to "destline" in screen. 

(SLINE) line - addr count 
Converts a line number into TYPE format. 

D line -
Delete "line", hold its text at PAD. 

E line -
Blanks out (erases) "line". 

H line -

L 

Hold line's text at PAD. The line is untouched. 

List the screen. Waits for a keystroke after each two lines. Typing a CR 
terminates the listing. 

LINE line - addr 
Convert a line number to an address of the line. 

M n -
Move cursor by signed amount "n". Print the line upon which the cursor 
resides, displaying the cursor position as an underscore. 

p line -
Accepts a line of text terminated by a CR, stores it at PAD, and copies it to 
"line". Example: 1 P THIS IS LINE ONE OF THE SCREEN . (CR) (The 
screen contains 16 lines, numbered 0 through 15.) 

R line -
Replaces "line" with text at PAD. 
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s line -
"Spread." Move "line" through 14 down one line, and erase "line". 

T line -
Type "line" to screen. 

TEXT c -
�ccept a line of text, to be terminated by a character "c" or a CR and place It at PAD. ' 

I line -
Insert the text in PAD into "line", shift the rest down a

. 
line. 

WHERE n m -
To �e 

_
use� following an aborted SLOAD or CLOAD. Types out line 0 and the offendmg lme. (ABORTs leave two numbers on the stack for just this purpose.) 

Accept a line of text terminated by another .. or by a CR, and place it in 
PAD. Example: 
.. THIS IS LINE OF TEXT TO BE INSERTED AT LINE 4 ·· 4 I (CR) 

FORTH: A Personal View 

F'ACiE 9 

First of all m� thanks 9o out to Mr. Russ SchnaPP for 
suPP1Yin9 this word vocabular� from his Packa9e of FORTH. Also 

thanks must 9o out to Mr. Dean Anschultz for doin9 the 

tY�·e::.ettin9. I h<:�.'v'E:· decido::d to Pt··int this r•tater·i<1.l not for· those

of �ou who have FORTH alro::ad� but for those who have bee-n 

thinkin9 of startin9 out in the lan9ua9e. I have sPent manY 

hours lookin9 ovo::r this and other FORTH mato::rial includin9 

STARTING FORTH bY Brodie. I have cJme to the conclusion that 

after sPo::ndin9 time with FORTH I ne�ded a fifth! 

PerhaPs this is not tho: timo:: nor tho: Place for mY oPPions 

about this lan9ua9e but nevertheless ho::re 9oo::s anYwaY. BY no 

means is this to reflect uPon the marvelous work done bY these 

and all the otho::r authors and worko::rs of FORTH. TheY are not to 
blame. Tho::Y ro::co::ive mY utmost admiration on how theY could Put 

uP with such a 9oofY 1an9ua9e. This is how I felt after trYin9 

to i ntE:rP r·o::t .3.bout 5(H3 P a:::to:·s. of FOPTH r•t<l.tet·· i .3.1. F" 'l e-a. s e
note that the Fo'l'low�n9 are- m� 

own observat�on on FORTH and �� 
an� o� these- are �ncorre-ct I am 

sorr� but sha�'l tr� m� best to 
n---e-n-.e-·:::i� t-1--• � =· � ·o tr.e- -t··u_ tu.t--e. The 
lan9ua9e was desi9ned as a 9o-betwo::en since BASIC is verY easY 
but slow. Machine Lan9ua9e is verY fast but harder to learn for 
many PeoPle. I see PerfectlY what the obJective was in creatin9 
the lan9ua9e but in no waY did theY conquer this obJective in mY 
oP P i n ion. It reminds me of Part 12 of the se ries COSMOS bY Dr. 
�-·.=� t--1 ·:::a •:J ::�·,�, l.lh�-=·t�·.::· h.::· t�·.:::·+·�·t-··:: +- .-. t h.::· .. �.,-,·= . .::·t.t .. =1 ·=.t .• -• ..-.p .� nd 



Words in Assembler Vocabulary 

Registers: A B C D E H L M PSW S P  

labels: N EXT H P U S H  D P U S H  

Instructions: 
Standard I NTEL 8080 mnemonics, suffixed by a comma. Arguments are i n  
standard order, but precede the instruction mnemonic. 

Examples: D H MOV , assembles an i nstruction which moves H to D. 

B 5000 L X I  , loads 5000 i nto BC. 

In addition to the I NTEL mnemonics, LS and GE are synonymous with c and N C  
respectively, i n  conditional instructions: J C  i s  therefore equivalent to J L S .  

There are n o  labels, per se. A s  in colon defin itions, control structures reduce the 
need for them. 

Control Structures: 
cond I F  E L S E  E N DI F  as per colon defi nitions. 
BEGIN cond U N T I L  as per colon defin itions. 

where "cond" is  either O< or O= fol lowed optionally by NOT. 

Usage: 
The assembler is  i nvoked by the FORTH vocabulary word CODE. See the FORTH 
documentation for further information. BC is I P, and must be preserved, and 
CODE words are terminated by a jump to N EXT, H PU S H ,  or DPUSH.  These, 
respectively, return; return after pushi ng H L; return after pushing DE, then H L. 
Example: CODE + H POP , D POP , D DAD , H P U S H  J M P , (Definition of the 
word + )  
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Words in GRAPHICS Vocabulary 

This vocabulary implements a plotter like abstraction. The carrier begins at 0,0 at 
the top left with the pen up.  Current color is i nkwell 3-white. 

I N KWE L L  number -
Set pen color to "number" (between 0 and 3) .  

P E N U P  
Raise the pen .  

P E N  DOWN 
Lower the pen. 

CTABL E  
A variable whose first four bytes contain the ink  colors to go i n  wells 0 
through 3 .  

COLORSET 
Apply CTA B L E .  

PLOTDOT X y -
Plot a dot at x, y i n  the current color. 

D RAW X y -
If pen is down, draw a l ine from the carrier to x, y in the current color. 
Whether the pen is up or down, leave the carrier at x,y. 

C L S  
Clear screen to i nkwell 0 color. 

P LOTBLOCK xwid ywid -
Plot a rectangle, "xwid" by "ywid", in current color at current position. The 
carrier is at the top left of the rectangle. 

PLOTCHAR char -
Plot "char" at current position in current color. 

S ETCHARTAB L E  addr -
Associate a graphics character generator table. This table holds as long as 
backspace is not EMITted. The first two bytes of this table hold character 
width and height. The remainder of this table is character generation masks. 
This table is used for characters in the range 01 through 1 D. 

Example: 
H E X  0 6 0 6  VARI A B L E  ACGE N  
7 0  C ,  8 8  C ,  F 8  C ,  8 8  C ,  8 8  C ,  00 C ,  
ACG E N  S ETCH ARTA B L E  ( a s s oc i ate ACG E N  ) 
1 EMIT 1 P LOTC H A R  ( p r i n t  an " ' A '" at c u r s o r  and car r i e r  

F'RCiE 1 i m=Z 



BLTA B L E  
A variable used b y  PLOTB LOCK. 

% I N  - n 
This word accepts a number from the keyboard in the current base, and 
leaves i t  on the stack. 

PTC X y -
This word places the cursor (next print position) at the given column (x) and 
row (y). A carriage return character cancels this, and places the cursor at the 
bottom left position. The top left position is  column 0, row 0. (Please note 
that x and y are specified in character positions, rather than pixels . )  

W I N DOW n -
This word sets the number of l ines on the bottom of the screen to be scrolled. 
1 � n � 1 1 .  The remainder of the screen is not touched. ( In itial conditions are 
as if 1 1  WI N DOW had been executed. )  The results of this command hold 
until the next time W I N DOW i s  executed, even after h itting the reset button .  

POI N T DOT X y - color 
Return the color at position x, y .  

R N D  range - number 
Returns a random number O � number < range. 

S E E D  
A word used a s  a seed b y  R N D .  

h i er o9 1 � P h i cs .  Unt i l the� found t h e  rosetta stone t o  u n l ock the 
k e� h i ero9 l � P h i cs were tota l l �  unr e l atab l e .  Once th i s  k e� was 
found ever� t h i n9 fe l l  i nto P l ace . W e l l ma� be th i s  is the case 

w i th FORTH and ma� be I J ust have not found the k e� � e t .  One o f  
the ma i n  th i n9s I th i nk i s  wron9 i s  that i t  uses P o l i sh notat i on .  
S i mP l �  and w i thout 9o i n9 i nto a l en9th� exP l anat i on of what that 
i s ,  i t  means that a l l  � ou r  e q uat i ons i n  mathemat i cs are 
back ward s .  A l so for a l an9ua9e that wants to tak e � ou awa� from 

Mach i ne l an9ua9e it uses q u i te a b i t  of it b �  P ush i n9 and P u l l i n9 

on and off the stack . I shou l d  sa� P ush i n9 and P oP P i n9 s i nce 
P u l l i n9 i s  what a 6502 does but i t ' s  a l l  the same . At an� rate , 

i t  seems to me that one needs a 9ood dea l of k no w l ed9e about what 
the CPU i s  do i n9 .  Thou9h I am one of the 9reatest fans of 8080 , 
th � s  i s  a roundabout wa� of us i n9 i t .  Wh� d o  w e  need a m i dd l e  

man? I have a l wa � s  been a9a i nst m i dd l e  men i n  l i fe . 
IISl!io'Wi'r.lilllli'C3.iaiRii:f�llll:W::IIf-.i •¢1111'i'lWn:.m'lll:m!.R�.WO'l'�tJiiiiill]�i:a3.s. I 

am s t i l l  i nvest i 9at i n9 i t  m � se l f .  I ur9e an� of � ou out there 

who m i 9h t  be more we l l -versed in the FORTH l an9ua9e to P l ease 
subm i t  P ro9rams in i t  and more i mP ortant \ �  wh� � ou fee l th i s  i s  a 
9ood l an9ua9e . Or i f  � ou have not been successfu l at FORTH 

P l ease wr i te a l so and te l l  us wh� . 
To sum uP m� fee l i n9s em l an9ua9es I t h i nk i t  i s  i mP ortant 

that if � ou are 9o i n9 to tak e the t i me and troub l e  to l earn a 
l an9ua9e � ou shou l d  l earn two on w h i chever mach i ne � ou work 
on--the Mach i ne Lan9ua9e of that s� stem to un l eash the fu l l  sP eed 
and P ower of that s� stem and BAS I C  because of i ts s i mP l i c i t� to 
l earn and to oP erate . When � ou comb i ne the two , as one of m� 

fa.  vot·· i te rn.:·n . •  J.:tck i e C1 1 ,::· .:t.:=-on ��-a.� =. . .  • ! J  And FII .. J.:t.� I.·JE· 9o ! ! �  



EELS (for the INTERACT) 
E E LS is an action game for 1 player. (Requires Level II or 8K BASIC) 

OBJECT
,
: Eat energy packets to grow to maximum size. 

PLAY: Use left joystick to steer conti nual ly moving "eel" to energy packet whi le 
avoiding contact with the wal ls  of your tan k  or yourself. S ince the eel and the 
walls are electric, contact is  fatal and causes you r  body to disintegrate. The 
energy packets provide two benefits, they provide you with energy for more 
foraging and contribute to your growth . You have a l imited amount of time to 
reach an energy packet, an increasing pitch as you move about i ndicates your 
desperation. Should you fail to reach the energy packet in time, your body 
withers and dies. Each energy packet has a l imited (randomly determined) l ifespan 
and may evaporate before you reach it; however, you may take heart in knowing 
it wi l l

.
be replaced immediately (alas, elsewhere) by another. There is always one 

energy packet for you to seek. The energy (foraging time) provided by each 
packet is the same but the growth value varies from packet to packet; the growth 
value (scoring value) is i ndicated at the top right of the screen. When your length 
reaches 2 5 0, your tai l  falls off to clutter the landscape and you continue on as a 
new young eel . 

After you are ki l led and your body disappears, use the left fire button to start a 
new game. 

SCORI NG:  Points are scored for each energy packet eaten; the value of the 
current energy packet is shown in the upper r ight.  Your current score is  shown in 
the center and the highest score attained for the session is shown i n  the upper 
left. 
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MANHOLE (for the INTERACT) 
MAN HOLE is an action game for 1 player. (Requires 8K G raphics BASIC) 

The situa\ion: The city sewer workers have gone on strike at midnight. To insure 
that their action is noticed, they have removed al l  the manhole covers. You, as a 
safety-conscious publ ic-spirited 'sewervisor' were able to locate a si ngle manhole 
in reserve storage and have now taken upon yourself to use it  to keep pedestrians 
from fal l ing through the open holes into the sewer. You are there early in the 
morning before the first pedestrian. Traffic is light at first, but picks up quickly. 

OBJ ECT: Escort pedestrians entering at lower right and upper left to their destina
tion at the upper right. 

S K I L L  LEVEL:  The ski l l  level determines how rapidly  the traffic increases. At the 
lowest level, you need escort only one pedestrian at a time through the loop five 
times before having to escort two at a time. Five groups of two pedestrians must 
now be escorted before moving on to groups of three. At the highest ski l l  level, 
after you . have escorted only one through the loop, you must escort two, and 
then three, quickly escalating until groups of ten pedestrians must be cared for. 

PLAY: Use left joystick to position yourself with manhole cover at manholes 
where pedestrians are crossing. They only need a little help; if you are there only 
briefly while they are crossing the hole, they can manage. 

After the third pedestrian has drowned in the muck, use the left fire button to 
start a new game at the same ski l l  level. 

SCO R I N G :  One point is scored for each pedestrian going offscreen at the upper 
· right. The number of casualties is shown in black at the center. Your current score 

is shown at the left and the highest score attained for the session is shown in at 
the right. 
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MOO (for the INTERACT) 
MOO is a strategy game for 1 player. ( Requires Level I I  or 8K BASIC) 

OBJ ECT: Guess a number selected by the computer. (Similar to the commercial 
game of Masterm ind.) 

OPTIONS:  You may choose the length of the number (number of digits), the 
range of values each digit may take (from 0 to n, where n is 9 or less), and 
whether repeated digits may exist within the nu mber. An error message is 
produced if you attempt to have more digits in  the number than legal digits 
without repeats. For example: the game of Mastermi nd is played with 4 positions 
(length of number) and six color types (digit values of 0-5 allowed) usually 
allowing repeats. 

PLAY: After respondi ng to al l  the requests to enter option values, a ? prompts you 
to enter a number. Key in a number with as many d igits as you requested 
followed by CR.  The computer responds with B = # c = #. The B number 
represents ' Bulls' and the C number represents 'Cows' yielding a justifi�:ation for 
the somewhat strange name of this game. A bul l  signifies that you have guessed 
one of the digits of the computer's n umber and its correct position. When you 
have as many bul ls as digits in the number, you have guessed the entire number 
correctly and the game is over. Each cow represents a digit that you have 
guessed which exists in the computer's number that you have incorrectly posi
tioned. ( Ranking cows below bul ls  seems sexist, but don't blame me, I didn't 
invent the game.) For example: if the computer's number is 1 2 34 and you guess 
1 5 23,  you get one bul l  for the 1 and two cows for the 2 & 3. If you guess 1 22 2, 
you get 2 bulls and no cows. If you guess 1 02 2 ,  you get one bul l  and one cow. 

After you have guessed the correct number, you are given the option to play 
another game, and if so, to use the same setup or not. 

SCO R I N G :  Your score is the number of moves required to guess the number; it is 
announced at the end of the game. 
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3 0 0 P R I N T  

3 1 0  PRI N T"PI.. AY A G A I N ? "; : A $= 1  N S TR $C I > :  FRI N TA $ : I F A $= "N "TH E.lll £111 D 
3 20 I FA $< > "Y " TH EN PE I N T ' 'Y C E.S >  O R  N C J > ": PRi t'l T"PL EA S £, , , " : G J T J 3 1 0  

3 3 0 PRI N T" SAM E S ET UP? "; : A $= l N S T R $ C l > : PR l !II TA $ : l FA $= ' 'Y "TH E.l'l 9 0  

3 40 I FA $< > ''N " 1H EN P RI N T' 'Y C ES> J R  N C J >  " :  PRI N T"PI.. EA S £, , ,  " :  G J TJ 3 3 0  

3 5 0  CL EAR :  GOT020 
O K  



QUILT (for the INTERACT) 
QU I LT is program which generates al l-over patterns by repeating a specified 
pattern block. After the final pattern is displayed, the colors may be changed and 
if a printer is available, a reference pattern may be printed. The program was 
origi nally developed to produce stitching diagrams for needlepoint, but is suitable 
for testing of qui lting or wallpaper designs. Since the repeat axes need not 
necessarily be horizontal or vertical, any al l-over motif may be utilized. The 
program can also be useful in  testing symmetric single figures, since any compo
nent may be "flopped" about the horizontal, vertical or both axes. 

The pattern is specified by a group of data statements. These specify the colors to 
be used, the repeat axes steps, the positioning of components within the repeat 
block and the configuration of each component. The specifications may appear in  
any order but must be terminated by DATA • .  U p  to twenty-six different compo
nent specifications are permitted, each designated by one letter of the alphabet. 
Each component is a rectangle of any arbitrarily chosen size. Since the back
ground· color is never plotted, components may overlap reasonably without 
interference. In fact, symmetric figures of odd width wil l  overlap on the mid-line. 
The coordinate system used has its origin in  the upper left at 1 ,  1 .  Horizontal 
values increase to the right and vertical values increase downward. The following 
are the types of DATA statements that are expected: 

DATA ! n n n n (optional) 
Choose colors: the first n refers to the background color, the others 
refer to colors 1 ,  2 & 3 respectively as selected in the component 
specifications. The values for each n range from 0 to 7 where 0 
means black, 1 means red, 2 means green, 3 means yellow, 4 means 
blue, 5 means magenta, 6 means cyan and 7 means white. If this 
statement does not occur, DATA ! 0347 is assumed, i.e. black back
ground with yellow, blue and white. 

DATA% , xa , ya , x b , yb (one required) 
Set repeat step sizes: The 'a' axis is basical ly horizontal, and xa must 
be positive. ya is the vertical step associated with xa and may be 
positive or negative. (remember negative means up) The 'b' axis is 
basical ly vertical, and y b  must be positive (downgoing) while its 
associated horizontal step xb may be of either sign. 
Examples: DATA% , 20 , 0 , 0 ,  20 would specify a simple repeat on a 
square grid. 
DATA% , 40 , o ,  2 0 , 20 or DATA% , 2 0 , 20 ,  0 ,  40 could be used to 
specify a checkerboard. 
DATA% , 2 0 , - 1 0 , 1 0 , 20 would be used with an oblique pattern. 



I N T � R A C T I O N S  I N T E R N A T I O N A L  PAGE 20 

DATAa (up to 26 permitted) 
DATA n n n  . . . n n  
DATA n n n  . . .  n n  

DATA n n n  . . . n n  
Specify component: a is  a letter naming the component, the descrip
tion of the component in the form of a color designation map follows 
immediately. Each n is a digit in the range 0 to 3 specifying which 
color wil l  occur in  that position. The number of digits in each row 
determines the width of a component. Each row within a component 
description must contain the same number of digits. The number of 
rows (starting with a digit) determines the depth of the component. 

DATA+a , x ,  y (as many as memory permits) 
Specify component placement within repeat block. x and y, which 
must be positive, specify a position within  the repeat block at which 
component a will be displayed. (The same component may be dis
played in more than one place.) The upper left of the repeat block is 
x= l y= l .  

DATA-a , x ,  y (as many as memory permits) 
Same as DAT A+a , x ,  y except the component is "flopped" about a 
vertical axis. i .e. a mirror i mage. 

DA T AAa , x , y (as many as memory permits) 
Same as DATA+a , x ,  y except the component is "flopped" about a 
horizontal axis. i .e.  an inverted image. 

DATA/a , x ,  y (as many as memory permits) 

DATA * 

Same as DATA+a , x ,  y except the component is "flopped" about both 
the horizontal & vertical axes. i.e. a 1 80 degree rotation. 

(REQU I RE D) 
Terminate pattern data. (May be inserted before other data to simpl ify 
figure in development.) 

PROGRAM VARIATIONS 

Lines 30, 560 and 580 through 650 as well as the array CC on l ine 20 are us�d 
only for printing and may be omitted if no printer is available. The printer code 
reflects a Centronics 737 printer on a Slaugh interface. The control codes select 
1 32 character/ l ine mode and half step l ine advances. Implementation for a 
particular printer will  l ikely vary. The data statement on l ine 30 specifies what 
characters will represent what color in the output. As given, black is " .", red is 
"r", green is "g", yellow is "y", blue is "b", magenta is  "m", cyan is "c" and 
white is "w". This printer output code can of course be used to output any 
screen in any program. 



If you run out of memory, the dimensions of X$ ( 7 1 )  , o ( 2 6 ) , w ( 26 ) may be 
reduced. X$ need only be as large as the widest component, while o & w need 
only be dimensioned to encompass the largest component name. (Avoid using Z!)  
To speed things up and save the memory required to specify large rectangles of a 
single color, I have considered adding a OAT A$ , x ,  y ,  c ,  w ,  d for this purpose. 
I mplementation in 8K G raphics BASIC would require l imiting the w & d values in 
some cases to avoid going off-screen. 

RUNNING THE PROGRAM 

I prefer entering the DATA statements to EZEDIT and APPEN Ding them to a copy 
of the program, but editing them in BASIC is possible. After entering the data 
statements, simply say R U N  and go get a cup of coffee. The program is not fast ! It 
typically takes about 1 0  minutes to fi l l  the screen. It is somewhat faster than 
doing the needlework though. 

After the picture is complete, a tone is produced, letting you know that the last 
little corner that you can't even see has finished. At this point, you have three 
options, ( 1 )  change color by keying 4 digits as specified in  the DATA ! n n n n  
description, (2) printout the pattern b y  keying TYPE ( It  won't echo and n o  CR is 
required.) or (3)  return to BASIC to modify your DATA statements by keying 
QUIT.  (This selects reasonable colors for editing before doing E N D.) 

COMMENTS 

This program has given me a chance to ameliorate the relationship between my 
wife and 'that damn box', it is a tool that she can use and enjoy. We have found 
some interesting psychological aspects of color. For example, in the Fleur-de-

. l is/ Lion pattern in the accompanying l isting which was conceived as a carpet for 
a doll's house; changing the background to white and the figure colors to pastels 
makes it seem much more suitable for a bedspread. We have experimented with 
lions facing in opposite ways on alternate rows; having alternate rows inverted so 
there is no up or down; or removing the border from the lions. Since the changes 
can be made fairly quickly and easily, we have made the experiments. 

THE P R I NTED P I CTURE : 
To Be Or Not To Be 

That Was The Quest i on 

When I f i rst rece i v e d  the P r i nted P a9es that 9o a l on9 w i th 

QU I LT and HEXES and so on , the� were wa� to l i 9�t and m� P r 1 nte� 

sa i d  if w e  tr i ed to P ub l i sh them . the� wou l d  not come out at a l l .  

Now , st i l l  i n  t i me to mak e · th i s  i ssue , Mr . Ansch u l tz �ent new 

rnP i P� wh i ch are dark enou9h s i nce theY were done us 1 ng a new 

; i bb�� - But b� th i s  t i me a l l the sP ace i n  th i s  ma9az i n e  had . . 
b�Pn a l l otte d .  PerhaP s .  i f  � ou wr i te and te l l  me

_
� ou wou l d  l 1 k e  

t� -
see the m ,  I � d b e  haP P �  t o  P ub l i sh one or two

. 
ot· these P 1 ct ure . 

MY thanks a9a i n  to Mr . Dean Anshu l tz who took tne t 1 me to send 

new coP i es of these P i ctures . 



1 0  R EM  "QUI L T" 7- S EP6 2 
. 

2 0  CL S: KK=.0 :  A $= " 0 3 4 7 " :  30 S U B2 0 0 :  Cl. EAR I 50 : CI MX $( 7 1  > • DC 2 6 > . WC 2 6> • C C  

3 > . C C C 7 >  
3 0  DATA 46• 1 1 4• 1 0 3• 1 2 1 . 9 8 .. 1 09 . 9 9 •  1 1 9 :  FO R-'< = fil TJ 7 :  R EA DY :  C CC X >  =Y n -J EX T  

4 0  KM= I N  T C  C F R  E <  0 > - 4 0 0  > I I  2 >  : DI 1'1 C F <  KM > • CX C K M  > • CY C KM > 

5 0  R EA O< $ : A $= L EF T $ C X $, 1 )  
6 0  I FA $= "* " G O T0 2 2 0  
7 0  I FA $= " :t" TH EN R EA IX A. Y A .. X B. Y B : G O TJ 5 0 

8 0 I FA $= " I " TH EN A $= M I  D $ C X:  $, 2• 4> : GO S UB20 0 :  GO TO 5 0  
9 0 I FA $= "+ " TH EN Q= f21 :  GO TO 1 !3 0  
1 0 0 I FA $= "- " 'IH fN Q= I f21 f21 f21 : G v TO I 8 f21  
1 1 121 I FA $= " t " 'IH EN Q= I 0 f21 0 0 : G·J 'IO I 8 0  
1 20 I F A $= "/ " 'IH  EN Q= 1 1 0 0 0 :  GO TJ 1 6 0  
I 3121 I FA$> "Z "v RA$< "A"GO TO 50 
1 40 I = A S CC A $) - 6 5 :  I F DC I > < > fil TH EN PRI N T" DUPI. I CAT£ "; A $: S T J P  
I 5 0  R EA D< $ :  A $= L  E F T $ (  X $, 1 > : I  F A $ >  " 3 " 0 RA $< " 0  " 3 0  T:) 6 0  
1 6 0 I F DC I > > 0 'IH EN I FL EN C X $ ) < > WC I > TH EN P RI N T"BAD W I DTH F O R "; CH R $C H 
6 4 > : S TO P  
I 7 0 \o1 C I > = L EN C X: $ > : D C  I > = CC I > +  1 : G •) TJ I 5 f2l 
1 8 121  C F C  KK > = Q+ A S C C M I  D $ C X  $, 2, I ) > - 6 5 :  R EA CQ :  ex C KK >  = Q- I :  R E.A DQ :  CYC K i O  = 
Q - 1 
1 9  0 KK=KK+ I :  GO TO 50 
2 121 0 FORI = 0 T0 3 :  CC I > = VAL C t'1 l D $ C s a. I + I • I > > : N EX T  
2 1 0  CO L O R CC 0 > •  C C I >  .. C C  2 > • CC 3 > : RET URN 
2 2 121 I FX A< = f21 TH  ENPRI N T"N J H O RI Z .  S T EP 1 ": S TO P  
2 3 0  I FY B < = f21 'IH  EN PR I N  T"N O V ERT. S T EP 1 ": S TO P  
2 40 B\o/= 0 :  B D=  0 :  FO RI = f21 TO K K - I :  Q= C F C  I > :  1 F Q > 9  5 0 0 1H  EN Q= Q- 1 0 0 121 121  
2 50 I F Q >  5 0 0 TH  EN Q= Q- 1 0 0 0  
2 6 0  Q Q= ex C I > + W C  Q )  : I  FQQ> B W TH EN BW= Q Q  
2 7 0  Q Q= CY C  I > + DC Q ) : I F Q Q> B OTH EN B D= Q Q 
2 8 0  N EX T  
2 9  f2l Xt'1= I 1 2 : Yt'l= 7 6 :  X: O =  0 :  YO =YM : I FY A< > 0 TH  f!>JYO = Y  ) + Y  B :  X O = X: O -X B 
3 0 0 1 FY O +Y B- B D< YM TH ENY O = YO + '( B : X O =X: O - X B :  30 T0 3 0 0  
3 1 0 X I =X O : Y I = Y O  
3 2 0 I FX 1 -X A+ B\o1> 0 TH  EN X  ! =X 1 -X A: Y I = Y  l .. Y A :  3·0 T0 3 2 0  
3 3 0 I FX I + B W< = 0 G O T0 5 0 0  
3 4 0  FO RK= 0 TOKK- 1 :  FL = 0 :  F U= 0 :  I =  C F C  K > : I F I  > 9  50 0 TH  EN F U= I :  I = I - 1 0 0 0 0  
3 5 0  I F I  > 50 0 TH EN FL= I :  I =  I - 1 0 0 0  
3 6 0  Y 2 =Y I - CY C K > : Y 3= Y 2 - DC I > + l : I FY 2 < 1 J RY 3> Yi1 (i.J T0 49 0  
3 7 0  X 2=X I +  CX C  K > : X 3= X  2+ WC I >  - I :  I FX 2 >Xt1 0 RX 3< 0 _. )  T.J 49 0 

3 8 0  R E S TO R E: A $= CH R $ C I + 6 5 >  
39 0 R EA D<  S :  I FL E F T $ C X  $, I > <  > A $ G O  TO 39 0 
4 0 0  I FFU1H EN FORY = Y 3 TJ Y 2 :  G O T0 4 2 0  
4 1 0  FO RY=Y 2 TOY 3 S T EP- 1 
4 2 0 R EA D< $ :  I FY >YM O RY <  I GO TO 46 0 
4 3 0

. 
I F Fl.. TH EN FO RX =X: 3 TOX 2 S T EP- 1 :  C= VAL C :'I l  C $ C l(  $, X 3-� � l •  I > > :  .:;.J TJ 4 5 0 

4 40 FO R>< =X 2 TOX 3 :  C= VAL C M I  O $ C X $., X - X  2+ 1 .  I > >  
4 50 I F C= 0 G O T0 4 7 0  
4 6 0 I FX > = 0AN D< < =X r1 TH EN PL O TX • Y • C 
4 7 0 N EX T 
4 8 0  N EX T 
4 9 0  N EX T 
5 0 0 X I =X t + X A : Y I = Y I -Y A  



5 J ill 
5 20 
5 30 
5 40 
5 50 
5 60 
5 7 0 
5 8 0  
5 9 0  

1 FY I >Y J TH EN Y I =Y 1 - Y B : X I =X I +X B  
1 FYO -Y I = >Y BTH ENY ! = Y  I + Y B : X  ! = X 1 - X B  
1 FX I < =X M +  A B S C X  8) G O  TO 3 4 0  
Y O = Y O - Y B : X O = X O +X B :  I FY 0 > 0 G O T'J 3 H l  
TON E511l• 5 0 0 :  A$= I N  S T R $ C  4> : I F A $= " Q UI T " TH EN COLO R0• 3• 4, 7 :  8.'>1 D 
I FA $= " TY P E" G O T0 58 0  
GO S U82 11l 0 :  G O  TO 5 5 0 
A $= PO R T S C  A $• 9 > :  PRI c-.J T CH R $ C  2 7 > ; CH R $ (  2 0 H  

PRI N T" I 2 3 

6 "; 

4 

6 0 0  PRI N T" 7 8 9 0 I "  

5 

6 1 0  PRI N T" 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6  78 9 0 1 2 3 4 5 6 78 9 0 1 2 3 4 5 6  789 0 1 2 3 4  5 6 78 9 0  
! 2 3 4 56 78 9 0 "; 
6 2 0  PRI N T" 1 2 3 4 5 6  78 9 0 1 2 3 4 5 6  78 9 0 1 2 3 4 56 7 8 9  0 1 2 3 4 5 6  78 9 0 1 2 3 4 5 6 78 9 0 1 2 3 
6 30 : FO RY=YM TO I S T EP- I :  P R I N  TYM - Y +  I ;  TAB C  4> ; :  FO Ft< = 0 TOXM 
6 40 PRI N T CH R $ C  C C C  C C  PO I N TC X • Y >  > ) ) ;  
6 5 0  N EX T: P.RI N TCH R $ C  2 7 ) ;  CH R $( 3 0 > : N EX T: A $= PO R T S< .A $, 12 1> : 3 0  TO 5 50 
9 9 0  R EM  PATTERN FOL L O W S  
1 0 0 0  DATA 1 1 3 47 FL EUR- D E- L I S  AN D  L I  0 111 
1 0 1 0  DATA � 40• Ill• 2 0 • 2 1  
I 0 2 0  DATA+ C, 1 .  I •  - c, I I ,  I ,  t c, I ,  I 2, I c, I I •  I 2 
I 0 30 DATA+ c, 2 I • I • - C, 3 I ,  I •  t c, 2 I , I 2. I c. 3 1 •  I 2 
I 0 40 DATA+ A. 5, 5, - A• I I • 5 
1 0 50 DATA+ B, 2 4• 3 
I 0 6 0  DATAA H AL F  FL EUR- D E- L I  5 

1 0 7 0  DATA0 0 0 0 0 02 
1 08 0  DATA0 3 11l 3 0 0 2  
1 09 0  DATA0 11l l 0 11l 0 2  
I I Ill ill DATAI1l 3 11l 3 11l 2 2  
I I ! Ill DA TA0 0 11l 0 0 2 2  
I 1 2 121 DATA0 0 0 0 0 2 2  
I 1 3 0 DATA0 2 2 2 0 2 2  
I 1 40 DATA2 2 2 2 2 2 2  
I 1 5 0 DATA20 0 2 2 2 2  
I 1 6 0 DATA 2 0 0 0 2 2 2  
I 1 7 0 DATA0 2 0 0 2 2 2 
I 1 8 0  DATA0 0 0 0 0 2 2  
1 1 9 0  DATA0 0 2 0 2 2 2  
I 2 0 0  DATA0 0 2 2 2 0 2  
I 2 1 0  DATA0 0 0 11l 0 0 2  
1 2 2'0 DATAB L I O N 
1 2 3 0  DATA 0 0 0 0 0 0 3 3 3 0 0 0 0 0 0 
1 2 4 0  DATA0 0 0 0 0 3 3 3 3 30 0 0 0 0  
1 2 50 DATA0 0 0 3 3 30 0 3 3 3 0 0 0 0  
1 2 6 0  DATA0 0 0 3 3 3 3 3 3 3 3 0 0 0 0  
1 2 7 0  DATA0 0 0 0 0 3 3 3 3 3 3 0 3 3 0  
1 28 0  DA TA 3 3 11l lll 3 3 3 3 3 3 0 3 0 0 3  
1 29 0  DATA 3 30 0 0 3 3 3 3 0 0 3 0 0 3  
1 3 0 0  DATA0 3 3 3 3 3 3 3 3 0 0 30 0 0 
1 3 1 0  DATA0 0 3 3 3 3 3 3 3 0 0 0 3 0 0  
I 3 2 0  DATA0 0 0 11l 0 3 3 3 3 3 0 0 0 30 



1 3 3 0  DATA0 3 3 3 3 3 3 3 3 3 3 30 30 

1 3 40 DATA0 3 3 0 0 0 3 3 3 3 3 3.3 3 0  

1 3 50 DATA0 0 0 0 0 0 3 3 3 3 3 3 30 0  

1 3 6 0  DATA0 0 0 0 0 0 3 3 3 3 3 3 3 0 0  

1 3 7 0  CATA0 0 0 3 3 3 3 3 0 0 3 3 3 0 0  

I 38 0 DATA00 0 3 3 3 0 00 0 3 3 0 0 0  

I 39 0 CATA0 0 0 0 0 0 0 3 3 3 3 0 0 0 0  

I 4 0 0  DATA0 0 0 0 0 0 0 3 30 0 0 0 0 0  

I 4 1 111 CATAC M A TRI X Q UA DRAN T 

I 4 2 0  DATA111 3 3 3 0 0 111 0 1 1 1  

I 4 3 0  DATA 3 2 0 0 0 1 1 1  iHJ 0  

1 4 40 DATA300 1 1 1 0 0 0 0 0  

I 4 5111 DATA30 1 1 0 0 0 0 0 0 111 

I 4 6 0  DATA0 111 1 0111 111 111 0 0 111 0 

1 47 0  DATA0 0 1 0 0 0 0 0 0 0 0  

I 48 0 DATA 0 1 0 0 0 0 0 0 0 0 0  

1 49 0 DATA0 1 00 0 0 0 0 0 0 0  

1 5 0 0  DATA0 1 0 0 0 0 0 0 0 0 0  

1 5 1 0  DATA I 0 0 0 0 0 0 0 0 0 0  

1 5 2 0  DATA 1 0 0 0 0 0 0 0 0 0 0  

I 5 3 0 DATA* 

O K  

I 0 0 0  DATA ! 0 3 7 6  PARAL ELL J G RAr1 5 

1 0 1 0  CATAL 4. � - 8 . 8  

I 0 2 0  DATA+A• 5. I 

1 0 3 0  DATA+ B. 7. 3 

I 0 40 DATA+ C. I • 5 

1 0 5 0  DA TAA 

I 0 6 0  DATA0 0 0 1 I I I 

1 0 7 0  DATA00 1 1 1 1 0 

1 08 0  DATA0 1 1 1 1 00 

1 09 0  DATA I 1 1 1 iH3 0 

I 1 0 0 DATAB 

I I 1 0  DATA00 0 2 2 2 2  

I 1 2 0 DATA0 0 2 2 2 2 0  

I 1 3 0 DATA0 2 2 2 2 <W 

I 1 40 DATA 2 2 2 2 0 0 0  

I 1 50 DATAC 

I 1 6 0 DATA0 0 0 3 3 3 3  

I 1 7 0 CATA0 0 3 3 3 3 0  

I 1 8 0  DATA0 3 3 3 3 0 0  

I 1 9 0  DA TA 3 3 3 3 0 0 0  

I 2 0 0  DATA• 

G K  

I 0 0 0  CATA 1 1 2 3 4 H EX A ..O J t-.1 S 

H H 0  CATA%. 2 0 . - 1 0· 1 0• 1 5 

I 0 2 0  DATAt A. I •  6 . - A• 8 • 6 •  t A. I ,  I I •  I 
A• 6 •  I I  

I 0 3 0  DATA+ B. I I • I • - B• 1 8  • I • t B. I I • 6 

, 1 8. 1 8 . 6 

I 0 40 CATA+ c. I I •  I I • - C. 1 8  • I I .  t C• I I 

• I 6. I C. 1 8  • I 6 

1 0 50 CATAA 

I 0 6 0  DA TA0 0 0 0 1 I I 

1 0 7 0  CATA 0 0 0 1 1 1 1  

I 06 0 DATA0 0 1 1 1 1 1  

I 09 0 CATA0 1 I I I I  I 

1 1 0 0  CATA I I I I 1 1 0  

I 1 1 0 DATAB 

I 1 20 DATA0 0 0 0 2 2 2  

I 1 3 0 DATA0 0 0 2 2 2 2  

I 1 40 DATA0 0 2 2 2 2 2 

I I 50 DATA0 2 2 2 2 20 

1 1 6 0 DATA2 2 2 2 2 0 0  

I 1 7 0 DATAC 

I 1 8 0  DATA0 0 0 0 3 3 3  

I 1 9 0  CATA0 0 0 3 3 3 3  

I 2 0 0  DATA0 0 3 3 3 3 3  

I 2 1 0  DATA0 3 3 3 3 1 I 

1 2 2 0  DATA3 3 3 3 3 1 1 

9 9 9 9  DATA• 

J K  

R E."! DRAGN 

2 0  CL S nCK= 0 : A $= " 0 3 47 " :  G J S IJ B2 0 0 :  C 

L EAR 5 0 :  DI MX $( 4 1  > • DC I >  • INC 1 > • CC 3 >  • 

C C C 7 >  

1 00 0  DATA ! 7 3 4 6  

1 0 1 0  DATA%. 8 2 . 0 . 0. 8 2  

1 0 2 0  DA TA+ A. I . t . - A. 4 2 • I • ' A• I • 4 2 .  

I A. 42• 4 2  

I 0 3 0  CATAA 

1 0 40 DATA0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 0 50 DATA0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 2 2 2 1 1 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 0 6 0  DATA0 0 0 0 0 0 0 0 0 0 2 2 3 3 0 0 1 1 1 1 0 0 0  

I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 0 7 0  DATA 0 0 0 0 0 0 0 0 3 3 3 3 3 0 0 0 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0  

1 03 0  DA TA0 0 0 0 0 0 0 3 3 2 3 3 0 0 0 0 0 0 0 0 0 0 1 

0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 09 0  DATA0 0 0 0 0 3 3 2 2 3 0 0 0 0 0 0 0 0 2 0 0 3 3 

3 1 0 0 0 0 0 0 0 3 3 3 0 0 0 0 0  

1 1 0 0 CATA0 0 0 0 3 3 3 2 3 0 0 3 0 3 0 3 0 0 0 2 2 J 3 

3 1 3 3 2 0 0 0 0 0 0 3 0 0 0 0 0  

I 1 1 0  CATA0 0 0 0 3 3 2 3 0 0 0 3 3 3 3 30 0 0 3 2 2 3 

3 3 3 3 3 2 0 0 0 3 3 3 30 0 0 0  

I 1 2 0 CA TA0 0 0 3 3 2 3 0 0 0 0 0 0 3 3 0 0 3 3 3 0 3 3 

3 3 3 3 3 3 2 0 0 0 0 3 3 0 1 0 0 



I 1 3 0  
I 1 4 0 
I I 5 0  
I 1 6 0 
I I 7 0  
I 1 8 0  
I 1 9 0  
I 2 0 0 
I 2 1 0  
I 2 2 0  
I 2 3 0 
I 2 4 0 
1'2 5 0  
I 2 6 0  
I 2 7 0  
I 28 0 
I 29 0 
I 3 0 0  
I 3 1 0  
I 3 2 0  
I 3 3 0 
I 3 40 
I 3 50 
I 3 6 0  
I 3 7 0 
I 38 0 
I 39 0 
I 4 0 0  
I 4 1 0  
I 4 2 0  
I 4 3 0  
I 4 4 0  

O K  

1 0 0 0  
1 0 1 0 
I 0 2 0  
I 0 3 0  
I 0 3 1  
1 0 3 2 
I 0 40 
1 0 4 1  
I 0 4 2 
1 0 5 0  
I 0 5 1  
I 0 52 
I C11 6 0  
1 0 6 1 
I 0 6 2  
1 0 7 0  
1 08 0  
I 08 1 
I 08 2 
I 09 0 
I 09 I 

I 09 2 
I 1 0 0 

I 1 0 1 

DATA0 1 0 3 3 2 3 0 3 3 3 0 3 3 3 0 0 3 3 3 3 3 0 1 3 3 3 3 3 2 0 0 3 3 3 3 0 1 0 0 

DATA0 1 0 3 3 3 2 3 3 3 3 3 3 3 0 0 0 3 30 0 0 1 3 3 3 0 3 3 2 0 0 0 0 3 0 0 1 0 0 
DATA0 1 0 3 3 3 3 2 3 3 3 3 3 0 3 3 0 0 0 0 1 3 3 3 3 0 0 3 3 2 0 0 3 3 3 0 1 0 0 0  
CATA00 1 3 3 3 3 3 2 3 0 0 0 0 0 3 0 0 1 3 3 3 0 0 0 0 3 3 2 0 0 3 3 32 2 1 0 0 0  
DATA0 0 1 1 3 3 3 3 2 2 0 0 3 3 3 3 0 1 0 0 0 0 0 0 3 3 32 0 0 3 3 2 2 3 3 2 0 0 0  
DATAI1J 3·3 1 3 3 3 3 3 3 2 0 0 0  3 3 0 0 1 0 0 0  3 3 3 3 2 0 0 2 2 2 2  3 3 3 3 2 0 0  
DATA0 3 3 1 3 3 3 3 3 3 3 2 0 3 3 3 3 0 0 0 0 3 3 3 3 2 0 0 2 3 3 3 3 3 3 3 3 2 0 0  
CATA00 3 3 0 0 0 3 3 3 3 2 0 0 0 3 3 3 3 0 0 3 3 3 2 0 2 2 3 3 3 3 3 3 3 3 2 3 0 0  
DATA0 0 3 3 3 0 0 0 3 3 3 3 2 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 0 3 3 2 3 0 0  
DATA 3 0 0 3 30 0 0 3 3 3 3 2 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 0 0 0 3 3 2 3 3 0 3  
DATA0 3 3 3 3 0 0 0 3 3 3 2 2 0 0 3 3 0 0 0 0 3 3 3 3 3 3 3 30 0 0 3 2 2 3 3 0 3 0  
DATA 3 3 3 3 0 0 3 3 3 3 3 2 0 0 0 3 3 0 1 1 0 0 3 3 3 3 3 0 0 0 3 3 2 3 3 3 0 3 3 3  
OATA0 3 3 0 0 3 3 3 3 3 2 0 0 2 3 30 0 3 0 1 0 0 0 0 0 0 0 0 0 32 3 3 3 0 0 3 3 11J 
CATA3 3 0 0 3 3 3 3 2 2 0 0 2 2 0 3 0 1 3 0 0 0 0 0 0 0 0 0 0 3 2 3 3 3 0 0 3 30 3  
0ATA0 0 0 0 3 3 3 2 0 0 0 2 3 2 3 3 0 3 3 0 0 0 0 0 0 1 0 0 0 3 2 3 30 0 3 3 30 0  
DATA11J 0 0 3 3 3 3 2 0 0 0 0 3 3 3 0 1 3 0 0 0 0 0 0 0 1 0 0 0 32 3 3 0 0 3 3 0 0 0  
CATA0 0 3 3 3 3 2 0 0 1 0 0 3 3 3 1 3 3 0 3 0 0 0 0 1 1 1 0 0 3 2 3 3 3 0 3 30 0 0  
DATA0 0 3 3 3 3 2 0 0 1 0 1 3 3 3 3 3 3 0 3 0 3 30 1 2 1 0 0 0 3 2 3 3 3 3 3 3 0 0  
OATA0 0 3 3 3 3 2 0 0 0 1 1 3 3 1 3 3 0 0 0 30 0 0 1 2 1 0 0 0 0 3 2 1 1 3 3 3 0 0  
0ATA0 0 3 3 3 3 2 3 0 0 1 0 0 3 1 3 3 0 0 0 3 3 3 0 2 2 3 0 0 0 0 0 2 2 2 1 3 3 � 0  
0ATA0 0 3 3 3 3 3 2 3 0 0 0 0  1 2 3 3 0 0 0 3 3 0 0 2 3 3 0 0  3 3 3 0 0 2  3 1  3 �� �  
0ATA0 0 3 3 3 3 3 2 3 3 3 0 1 1 2 3 3 3 3 3 3 3 0 2 3 0 0 0 3 3 3 3 3 3 2 3 3 1 0 0 
OATA0 0 0 3 3 3 3 3 2 3 3 3 0 0 2 3 3 3 3 3 0 0 2 3 3 0 0 3 3 3 3 0 3 3 2 3 3 0 0 0  
0ATA0 0 0 3 3 3 3 3 3 2 3 3 2 2 2 3 1 1 0 0 0 0 2 3 3 0 3 0 3 0 30 3 2 3 3 30 0 0  
DATA 0 0 0 0 3 3 3 3 3 3 2 2 3 3 3 1 3 0 0 0 0 0 2 3 3 0 0 0 0 0 0 3 2 3 3 3 0 0 0 0  DATA00 0 0 0 3 3 3 3 3 3 3 3 3 1  1 3 0 0 0 0 0 2 3 3 3 0 0 0 0 0 2 2 3 3 0 0 0 0 0  DATA0 0 0 0 0 0 3 3 3 3 3 1 1 1 3 3 3 0 3 0 11J 0 0 2 3 30 0 0 3 3 2 3 3 0 0 0 0 1l li.  
DA TA0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 0 3 0 3 3 0 0 2 3 3 3 3 3 2 3 3 0 0 0 0 0 0 0  DATA 0 0 0 0 0 0 0 0 0 3 3 3 3 3 0 3 30 0 3 3 11J 0 0 2 3 3 2 2 2 2 3 0 0 0 0 0 0 0 0 DATA0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 0 0 0 2 2 3 3 3 0 0 0 0 0 0 0 0 0 0  DA TA0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  DATA* 

1 1 0 2  DATA0 0 0 0 0 0 1 1 1 0 0 0  
DATA I 0 7 1 3  CH ll'J E S E P UZ Z L.  E. 

1 1 1 0 DATA0 0 0 0 0 0 1 1 1 1 1 1  
DATA�• 2 4• 0• 0 •  2 4  I I l l  OATA0 0 0 0 0 0 1 1 l l l l  
DATAA 1 1 1 2  DATA0 0 0 0 0 0 1 1 1 1 1 1  
DATA2 2 2 0 0 0 0 0 0 2 2 2  I 1 2 0 DATA+ A• 1 0 • I 
OATA2 2 2 0 0 0 0 0 0 2 2 2  I 1 3 0 DATA+ 8. 1 3• 1 0 
CATA2 2 2 0 0 0 0 0 0 2 2 2  

I 1 4 0 CATA/A> 4• 1 3  
DATA2 2 2 2 2 2 2 2 2 2 2 2  I I 5 0  DATA/ 8, 1 • 4 
CATA2 2 2 2 2 2 2 2 2 2 2 2  I I 7 0  CATAC 
DATA2 2 2 2 2 2 2 2 2 2 2 2  1 1 8 0  DATA3 3 3 0 0 0 0 0 0 3 3 3  
DATA0 0 0 2 2 2 0 0 0 0 0 0  I 1 8 1 DATA 3 3 30 0 0 0 0 0 3 3 3  
CATA0 0 0 2 2 2 0 0 0 0 0 0  1 1 8 2  DATA 3 3 3 0 0 0 0 0 0 3 3 3  
CATA0 0 0 2 2 2 0 0 0 0 0 0  I I Q 0  OATA3 3 3 3 3 3 3 3 3 3  3 3  
OATA 0 0 0 2 � 2 0 0 0 0 0 0  l l Q I CATA 3 3 3 3 3 3 3 3 3 3 3 3  
DATA0 0 0 2 2 2 � 0 0 0 0 0  1 1 9 2  DATA3 3 3 3 3 3 3 3 3 3 3 3  
CAiA0 0 0 2 2 2 0 0 0 0 0 0  

I 2 0 0  CATA0 0 0 3 3 3 0 0 0 0 0 0  
DATAB 1 2 0 1  DATA0 0 0 3 3 3 0 0 0 0 0 0  
CAiA0 0 0 0 0 0  1 1 1 1 1 1  I 2 0 2  DATA0 0 0 3 3 3 0 0 0 0 0 0  
CATA0 0 0 0 0 0 1 I I I l l  1 2 1 e  CA TA0 0 0 3 3 3 0 0 0 0 0 0  
CATA0 0 0 0 0 � 1 I I  I I  I I 2 1 1 DA TA0 0 0 3 3 3 0 0 0 0 0 0  
DATA l I l l  I I 1 1 1 0 0 0  I 2 1 2  DATA0 11l 0 3 3 3 0 0 0 0 0 0  
CATA I I I I l l  I I 1 0 0 0  

I 2 2 0  DATA+ C• - 2 •  I 3 
C A TA I I I I I I I I I 0 0 0  

I 2 3 0 DATAl C. I 6• I 
CATA 0 0 0 0 0 0 1 I 1 0 0 0  

I 2 4 0  CATA1< 
CA T A 0 0 0 0 0 11l l 1 1 e 0 0  ) K  



f-'AGE 26 
Adapting ASSEMBLEX/EDITEX for S laugh Interface � ... ,. ........ mr;=;; ;;;;=a 

I presume that anyone using assembly language has some sort of moni tor allowing 
patches to be made to programs and saving them onto tape . Slnce � most· Interact 
owners have only a single printer , and don ' t  change baud rates , the first patch 
to make is to set the baud-rate that you normally use into locat ion 5330h ; 533lh 
should be set ' to 0 .  Pencil into your Assemb lex/Editext manual on page 10 the 
following changes to the Baud-rate table : 1 10-FD , 134 . 5-CF, 1507B9 , 300-SC , 
600-2E , 1200-16 , 2400-B , 4800-5 , 9 600-2 . Now, if you do use the "B" command , you 
have a list of appropriate values . Patch ito Editex the code for your baud-rate 
at 5330h . Rememb er , Assembl ex has no printer initialization code, so you must 
print ,,something with Editex before attempting to print with Assemblex. 

Patches to Edit ex : 
Baud-rate : ( see above) 
5300h 2 ( e . g .  9600 baud) 

Interface initialization 
Micro-Video 
5288h 3E MVI A , 83 
5289h 83 
528Ah 32 STA C003 
528Bh 03 
528Ch co 
528Dh 2A LHLD 5330 
5 28Eh 30 
528Fh 53 
5290h 2 2  SHLD COOO 
5 2 9 lh 00 
5292h co 
5293h AF XRA A 
5294h 32 £TA GD04 
5295h 09 
5296h co 
5297h 3A LDA e003 
5298h 03 
5299h co 
529Ah E6 ANI 7F 
529Bh 7F 
529Ch 32 STA C003 
529Dh 03 
529Eh co 

Charac ter output routine : 
52Alh 3A LDA C006 
52A2h 06 
52A3h CO 
5 2A4h E6 ANI 10 
52A5h 10 
5 2A6h CA JZ 52Al 
5 2A7h Al 
5 2A8h 5 2  
5 2A9h 3A LDA COOS 
5 2AAh OS 
5 2ABh co 
5 2ACh E6 ANI 20 
5 2ADh 20 

5 2B2 
52B 3 
5 2B4 

32 
00 
co 

STA COOO 

routine : 

( sets same modes as PORTS in BASIC) 

Slaugh 
3E MVI A , 3  
3 
32 . STA FFF6 Reset interface 
F6 
FF 
3E MVI A , l  7bit s+even+no interrupt 
01 
32 STA FFF6 
F6 
FF 
3A LDA 5330 Baud-rate 
30 
53 
32.'. � STA FFFS 
FS 
FF 
00 NOP 
00 NOP 
00 NOP 
00 NOP 
00 NOP 
00 NOP 
00 NOP 

3A LDA FFF6 
F6 
FF 
E6 ANI 08 
08 
C2 JNZ 52Al 
Al 
52 
3A LDA FFF6 
F6 
FF 
E6 ANI 02 
02 

32 STA FFF7 
F7 
FF 



Pat ches to Assemblex : 

Character output routine : 
Micro-'-Video 

4AEBh 3A LDA C006 
4AECh 06 
4AEDh co 
4AEEh E6 ANI 10 
4AEFh 10 
4AFOh CA . JZ 4AEB 
4AFlh EB 
4AF2h 4A 
4AF3h 3A LDA COOS 
4AF4h 05 
4AF5h co 
4AF6h E6 ANI 20 
4AF7h 20 
4AF8h CA JZ 4AEB 
4AF9h EB 
4AFAh 4A 
4AFBh 79 MOV A , C  
4AFCh 3 2  STA COOO 
4AFDh 00 
4AFEh co 

Initializat ion rout ine : 
4AD0h 
4ADlh 
4AD2h 
4AD3h 
4AD4h 
4AD5h 
4AD6h 
4AD7h 
4AD8h 
4AD9h 
4ADAh 
4ADBh 
4ADCh 

If your 
4B07h 
4B08h 

· 4B09h 
4BOAh 
4BOBh 

3E MVI A , 83 
8 3  
3 2  STA C003 
03 
co 
2A LHLD 4AE9 
E9 
4A 
00 NOP 
00 NOP 
00 NOP 
AF XRA A 
32 STA C004 

output comes out double spaced , 
FE CPI 0 
00 
CA JZ 4BOC 
oc 
4B 

Slaugh 
3A LDA FFF6 
F6 
FF 
E6 ANI 08 
08 
C2 JNZ 4AEB 
EB 
4A 
3A LDA FFF6 
F6 
FF 
E6 ANI 02 
02 
CA JZ 4AEB 
EB 
4A 
79 MOV A , C  
3 2  STA FFF7 
F7 
FF 

3E MVI A , 3  
03 
32 STA FFF6 
F6 
FF 
3E MVI A , l  
01 
32 STA FFF6 
F6 
FF 
C3 JMP 4AE7 
E7 
4A 

the following patch 
FE CPI OD 
OD 
CA JZ 4Bl2 
12 
4B 

(or NOP through 4AE6) 

is also required : 



�i i---l -:r- E F: Fl C T T u_:;; t--ii �::; .L 1·--u ! - :!::=- �·< ii·-i i--< T :]: () t--� ;t==t L t='AOE 2::: 
��;mm=r��i.Bg�1if�.il!U.i!lfa!�:y;-��-�·-�-�!l�F:.�.ID.�iim���AS�.iiLWG!:r.liili�lillliiC''iiOOI�JimW:� 

THE HARD FACTS OF LIFE 
FIRE BUTTON EXTENDER CABLE 

By Ron Kregoski 
With Lora A. Leggett 

This cable is used to prompt the computer to advance a running 
program enabling you to control the advance of the program and to be 
up to nine feet from the computer. 

The cable comes with a male and a female end . Cut off the male 
plug Cut all lead wires from the cable except the gray and the white 
wires which will be connected to the push button switch. The Fire 
is made from Radio Shack parts so they may be easily obtained. For the 
housing of the switch, use the plastic case from a 1/4 inch Male Phone 
Plug ( Cat. no . 274-1271 ) made by a company called Archer. The push
button switch is the type that is on when you hold down the button 
but goes off when released ( Cat. no . 275-609. )  Connect the gray and 
the white wires to the switch and tie a knot in the end of the cable 
so it will not pull out. 

The push-button switches and the phone plugs come two to a pack 
though you need only one of each for the Fire Button Extender Cable. 
The cable that we used is available from Rhino Sales, 9880 E. Grand River, 
P.O. Box 9291 Brighton, MI 481 1 6  Telephone Area code 313-227-1.788. · 

9-Foot Extension Cable, ( Cat. no . 4004) sells for $6.95. The total 
cost for making a cable is about $13.00.  

ADD FM RADIO SOUND TO YOUR INTERACT 
By Ron Kregoski 

An F.M. receiver which comes in a cassette type package is a 
great addition to our Interact since our computer gives us the ability 
to play music through our cassette unit on the TV speaker while a 
program is running. This radio receiver fits in any standard cassette 
recorder. You merely insert it into your machine and press the Play 
button or in our case, the READ button. There is a tuner on the 
radio cassette to select the station. A thin wire sticks out of the 
cassette unit to serve as the antenna for the radio. 

The F.M. radio is available in the radio department of K MART 
and sells for about $24.00. 



ADVERTISEMENT 

FOR SALE--$300.00 1.6K Interact, LEVEL II BASIC,  Leonardo Graphics, 

EZ .Edit, Edu-BASIC, Edu-BASIC Overlay, FORTH, Micro Video Monitor, 
HI-LOW Monitor, AL, Alien Invasion, Pack Rat, Breakthrough , Microchess, 
Dogfight, Star Track, Mazes And Monsters, Guide To ROM Subroutines 
Basically Speaking, one Joy Stick 

Write or call Nick Bulka, R.D.2 , Box 1- 098, Putney, VT 05346 
Phone 802-257-7377 

Interact Owners- We have a new catalog that is full of software 
for your computer ! Our new catalog has over 20 different programs 
that will run on your computer ! Even if you have received an old 
catalog write for this new one l Catalog is free. Sample MGH Software 
Newsletter and sub . information is $1 .00. MGH Software, Dept. 21  
Box 6451 Bayfield , WI 5481,4 

SUPER MEMO FILE- Store, modify and instantly retrieve 8K of 
messages Cursor allows insertion and d eletion of characters. 
Message can be modified without retyping. Each message can be up to 
1 50 characters plus 17 for each key word . Character set allows 25 
characters pe� screen line. 

Send $1 1 .00 to Sol Steinberg, Apt. Q91 Byde Park Apartments, 
Bellmawr, NJ 08031' 

WANTED: Original copy of INTERACTIONS Vol . 1 no . 1 the first 
magazine published in 1:980. Please call or write before sending the 
magazine. The first person who is able to supply Vol . 1 no . 1 
will receive a free subscription to INTERACTION INTERNATIONAL Vol .  
V for the 1 984 year. Contact George A .  Leggett, 20562 WOodward , 

Mt. Clemens, ·MI 48043 Phone 313-791-4243 

The program CRAZY CARDS, which was announced in the Advertisement 
Section of Vol .  IV no . 2 is no longer available for purchase • . 
There is nothing wrong with the program-we think it' s great and so do 
tho se who have played the game, especially since it plays according 
to Hoyle where versions of the game sold for a popular video game system 
do not. We think you ' ll enj oy it so much that it will appear in a 
future issue of INTERACTION INTERNATIONAL. That is my right as publisher 
after all and so I will share what I thought once was of a quality to 
market rather than publish will end up being published--the reason for 
which it was created in the first place-and since no one tried it 
out anyway it will still be an INTERACTION INTERNATIONAL Exclusive f l l  



QUAL I T Y  PROGRAMS F O R  THE I NTERACT 
f rom : D av i d  J .  Schwab 

10 Ja\,1 L e e  C o u r t  
Ann A rbo r r  M i ch i san 4 8 1 04 

SKETCH P A D  - Bas i c  P ro s r am w i th extens i ve mach i n e  l an s u a s e  s u b r o u t i ne s  f o r  
c reat i ns r  mod i f\,j i nS r  a n d  s a v i ns sc reen d i sP l a\,!S o D ra w s  oPen a n d  f i l l ed 
c i rc l es < round ones ! ) r  t r i an s l e s r rectans l e s r l i n e s r and l et t e r s  w i th 
suPe r-fast Jo\,lst i c k  Pos i t i on i ns . Saves s c reen on tape w i th o r  w i th o u t  stoP 
code < to c reate P ros r a m  bann e r s ) .  H o u r s  o f  fun for a l l  a s e s  • • • • • • • , • • $8 . 00 

EDU-BAS I C  OVERLAY - A l l ows fo r PEEK r POKE r and USR t\,!Pe f ac i l i t i es i n  
EDU-BAS I C . A l so f o r  use w i th S l a s h  U 8 0  P o r t  to d i rect outPut o r  l i s t i ns s  
t o  Po rt . U s e  t h i s  P o w e r f u l  l ansuase t o  i ts f u l l  Potent i a l  • • • • • • • • • • • •  $8 . 00 

QUEST i n  EDU-BAS I C  - An 8k adventu r e  P ro s r a m . You m u s t  r e t r i eve a t re a s u r e  
f rom an u n d e r s round maze . Desc r i P t i ons a r e  s i ven of each room and \,IOU have 
6 d i rect i on s  in w h i c h  to t r\,1 to P roceed . A P i r a t e  l u rk s  in the maze and 
m a y  steal t h e  t re a s u r e  back • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • $ 5 . 00 

8 0 8 0  D I SASSEMBLER i n  BAS I C  - T h i s  B a s i c  P ros ram l i s t s  a d r e s se s r contents r 
c o r resPond i n s  ASC I I  characte r r  and s t a n d a rd 8080 mnemon i c  assemb l e r _ 
l ansuase oP codes and r e s i s t e r s  f o r  an\,! memor\,1 l oc a t i on s . I n c l udes comP l et e  
i ns t ruct i ons and samP l e  outPut l i st i ns f o r m • • • • • • • • • • • • • • • • • • • • • • • • • • • $ 5 . 00 

1 0  R E M  

20 R E M  

30 R E M  

4 0  R E M  

50 R E M  

60 F\ E M  

l O  R E M  

80 F� E M  

'10 R E M  

1 0 0 R E M  

1 1 0 !;: E M  

120 R E M  

1 3 0  F\ E M  

1 40 I� E M  

1 5 0 R E M  

160 R E M  

1 "70 R E M  

:I. BO R E M  

1 9 0 I� E M  

2 0 0  I� E M  

2 1 0  I� E M  

2 2 0  I;: E M  

:no !'� E M  

2 4 0  I'< E M 

01<. 

Q U E S T  I N  E D U - B A S I C  B Y  D , J , S C H W A B  

F R O M  A P R O G R A M  B Y  R O G E R  C H A F F E E  

T H E  P R O G R A M  T A P E  F O R  Q U E S T  C O NT A I N S  T W O  F I LE S . T H E  F I R S T  F I L E  

I S  THE E D U - B A S I C  P R O G R A M  A N D  T H E  S E C O N D  I S  A D A T A  F I L E  C O N T A I 

N I N G  T H E  N O D E  I NT E R C O N N E C T I O N S . TO R U N  T H E  P R O G R A M : 

:1. , L O A D  E D U - BA S I C , 

2 .  L O A D  Q U E S T  P R O G R A M  W I T H  L O A D  C O M M A N D . 

3 .  S T A R T  P R O G R A M  W I T H R U N  C O M M A N D  B U T  L E A V E  R E A D  B U T T O N  

I N  D O W N  PO S I T I O N .  Q U E S T  P R O G R A M  W I LL R E A D  D A T A  F I L E , 

I F  Y O U  W A N T  TO S T A R T  O V E R  W I T H O U T  R E L O A D I NG T H E  P R O G R A M  A N D  

D A T A • D E L E T E  L I N E  4 0 0  T O  I N H I B I T  D A T A  F I L E  L O A D I N G  A N D  R E S T A R T  

W I T H  A R U N  C O M M A N D , 

I N  Q U E S T  SOME P A S S A G E W A Y S , I NC L U D I N G  D E A D  E ND S r O P E N  A N D  C L O S E  

D E P E N D I N G  O N  W H E T H E R  Y O U  A R E  C A R R Y I N G  T H E  T R E A S U R E  F O R  T H E  

F I R S T  O R  S E C O N D  T I ME S O  D O N ' T  B E  A F R A I D  T O  T R Y  T H E  S A M E  P A S S A 

G E W A Y S  A G A I N ,  I F  Y O U  W A N T  T O  K N O W  M O R E  A B O U T  T H E  P R O G R A M • 

C O N S U L T  B Y T E  M A G A Z I N E  J U L Y , 1 9 "79 OR S E N D  S P E C I F I C  Q U ES T I O N S  

W I T H A S E L F - A D D R E S S E D  S T A M P E D  E N V E L O P E  T O  M E , 

H A P P Y  H U N T I NG ! ! '  



I N T ERAC T I ON I N T E R NA T I ONAL 

\ 
Featur e s :  

INTERACT EXPANSION PRODUCTS 

PA G E_ ;3 1 

Does not req u i r e  ma j or surgery t o  t h �  I n teract - no sol d er i n g 
of wi res to t h e  p r i n t ed c i r c u i � b o a r d  or cu t t i ng of c i r c u i t  
t r ac es - The I n t eract c a n  b e  q u i c k l y restored t o  o r i g i n a l  con d i t i on 
Ex p an s i on not rest r i c t ed by space i n s i de t h e  I n teract 
A l l ows f or memory e>: p an s i  on up t o  n ear l y  1:51:11( 
32K RAM c a r d  C on e  such c a r d  b r i n g s  total I n teract memory to 4BK J 
h as tot a l l y  h i d den r ef r esh - no w a i t states as t h e  case f or the 
r e s i dent 1 6K· or o t h er i n t e r n a l  ex p a n s i ons - t h i s  mean s t h a t ·  
p r o g r ams wr i t t en t o  th i s  b l oc k  ex ecute f a ster 
Ex p a n s i on f r ees memory space wasted because of the ori g i n a l  
I n t er act d es i g n 

SuppOrts up to four 5 J/4 iDch fl oppf disc dri v•s 
Sup p or t s  c onver s i on t o  S- 1 00 

The e>: p a n s i on c o n s i st s of an e>: p a n s i on i nt er f ac e  board < I E >  wh i c h 
b u f f er s  and b r i n g s  out f r om t h e  I n t er act en c l osure t h e  n ecessary 
s i g n a l s on a �0 c onduct or r i b b o n  c ab l e .  The r i b b on c ab l e  i s  i n  
t u r n  p l ugged i n t o  a mot herboard C I MB-2 1 wh i c h i s  housed i n s i de an 
enc l osure ex t er n a l  to t h e  I n terac t .  Ex pansi on p r oducts such as t h e  
I MEM- 1 3 2 K  R A M  c ar d  are t h en p l ugged i nt o . the mot herboard . 

Pr. i c es of b a r e  b o a r d s  
_
f or p·r oduc t s  avai l ab l e  now: 

I E  Ex p a n s i on I n t er f ac e  Board 
I MB-2 Motherb oar·d 
I MEM- 1 32K Memory Boar d 
I EN - 1  En c l osure 

$25 . 50 
$2

.
4 . 50 

$44 . 50 
$ 1 9 . 95 

T h e  above produc t s  are a l so avai l ab l e  i n  comp l et e  k i t  and assemb l ed 
f or m s .  See b e l ow f or address t o  send f or l i terat u r e .  

T h e  f l op�y d i sc a n d  S- 1 00 h ard�are a r e  p r esen t l y  i n  ex i stence i n  
p r ototyp e  f or m .  I f  you · a r e  a l r e a d y  o n  our mai l i n g l i ·st ,  you wi l l  
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IT1 S LONELY AT THE TOP 
Or, 

THERE'S GOT TO BE A MORNING AFTER 
Publisher's Statement 

By George A. Leggett 

For the past four issues of this magazine I have been trying my 
best to inform and entertain you as much as I can. I appreciate and 
thank the countless compliments I receive on this task that has fallen 
before me; a task which I took willingly and do not regret in the least. 
However I am a bit surprised at some of the events since I took over 
this publication. The title abore is a two-part title. I shall try 
to explain how I feel and how this came about. 

First of all, It's Lonely At The Top. By that I mean I really thought 
there'd be a lot more support in contributions. Now before I rile up 
8 people out there and you know who you are who have submitted great 
work, I do not mean them. 'lheir names have appeared throughout the year 
and a few more names will still appear. If you're wondering where these 
other pieces of work are, they1re coming, they1re in reserve. Publishing 
a magazine is a lot like playing poker or at least a lot like the gambler 
song. You 1ve got to know when to hold 'em and know when to throw 1 em 
know when to walk away and know when to run ••• Of course every time I 
load up a program I1m running ••• �nyway, the point is that all the work 
I have received has come from a small handful of people. This is terrific 
because· without them we would have a magazine called George A. Leggett 
on the Inte5act. You will only see my work if I don 1 t get more of you 
out there to turn in some programs. Let me tell you right out where we 

stand now. I have enough material for two more magazines if I put it 
all in. That means I do nothing else and play all my trump cards as it 
were. Which would be foolish. This appearw to be a gloomy prospect. 
One issue will be out I hope by November. We do our best, we1re running a 
bit late as you are aware by now. We all obviously have personal problems 
but we get the work done. So that leaves me IJi th one more issue of 
material and then what? I know I can count on my 3 or 4 super contributors 
out there. But thatts not fair. By no means do I want you to stop. If 
anything, keep the good material coming. But it's not fair that there 
are over 125 of you out there now only 8 are donating all the wo�k! 

1 



The exduses are many and varied but the biggest excuse which is a 
crock is "I'm only a beginner. I'm only an amateur. What could I have?" 
Well you can't tell me you haven't written one program in your life 
that doesn't have a bug in it! I could be wrong but there must be at 
least 50 of you out there who have written something. One program in this 
issue in fact, is a 9-liner counting the REM statement and one line is 
a clear screen. So it's a ?-line progrwn. And it's fant'lstic, there's 
nothing wrong with it. Do you think I'm some big bad Wolf up there 
whereby I only gobble up�48K programs? I may have to do that in my work 
but that's beside the point. I am still intrigued and amazed at the 
power of a 4K program. In this day and age of running 64K RAM and 2 
disks and hard disk and what have you we are losing sight or at least 
I do of what a 4K program can do. Tnis was mentioned to me by Mr. 
Moore who has t� contributions in this issue, some of my trump cards 
which I referred to above. Four or five of you wrote me asking what I 
think of spread sheets and Video Calc and what have you. This program, 
in my oppinion, is as good as any of the rest for what it does in 4K 
minus the bar graphs or line graphs which are not that important an�Nay. 
This program is terrific if you want spread sheets. I have yet found 
out why I would want one but if you want one, here you are l This type 
of work is of course superior and so many of you would say "Gosh I 
could never do anything like that so hang it up." I disagree you could 
never do it, I believe you could. But that's beside the point. I do 
believe you could turn in a 10-or-20 line program that would amaze us. 
So let's say 50 of you could turn in a little short program and my 
fantastic 8 people can handle the 4K programs. That leaves us with about 
70 other people. I'm sure some of you can write product reviews. There 
are so many products on the market. There 1 s more softl.mre than we could 
�Tite about in 8 years! You could write about what you1re using an 
Interact for, how you're using._programs that you find in this magazine 
or other magazines. ( as if there were any other! ) And how about other 
systems? 

I guess it comes from growing up a hard way and not to get too 
heavy or personal, but I could not walk till I was 8 years old because 
of my cerebral palsy. It w-as more so be.cause of my fear. I collihd walk 
with someone holding my finger. They'd let go of it and I'd fall. A 
stupid thing now some 22 years later. But the key word 1..ras fear. 
If you fear doing sonething, believe me, you're not going to do it. I 
hate to use an old cliche or quote here but ••• what the hell! "The ohly 
thing we have to fear is fear itself." You should all know who said that 
but for those of you who didn't, good old FOR. But it is tn1el If 
you're going to think your little 8-line· program is a piece of you-know
what, ever1one is going to think that. But if you think your little 
piece of work is the best thing anyone ever did or that you ever did that' e 

all that matters. Send it in!! You've got nothir,g to lose. k1mt you're 
going to gain is this: Y ou're going to gain the experience of many 
people ] ike you ••• I know myself that I only co!'.e up •ri th one or t�Jo 
brilliant lines in a whole progr=. 7he rest just does >�hat it haf; to do. 
But one or t�·o lines are super fanta.st.i c. ''''hen you n�ul tiply up those 
few great lines, you get ht.r.dreds of: gre<J.t thought;;;. Fer exat:m.le, in 
the TELESCOPE Progra1n by Nr. Ippolito he corr.bj n,;:; d:o- randor:w

· 
�'itt. his 

Plo-t. staterr.ent.s. nefEor to ljr_e no. <;C and co. :r a.h.rnys put X= Ranccn:, 
Y = Randoc;, C = nandom, i'.e.turr_. Cal] it. as a GO�i-'3 anr� Plct X Y and c. 
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But if you're only going to use it once or twice it rr.ay not merit the 
· ·memory. So thi� unique way is difi'eren t. This is what I mean by that 

one briJ.ljant idea. No one's going to give you ·a million dollars fc:r 
it but it is something to be proud of. 

Another thing in this issue is Mr. Moore's CMD. My overlay was 
done in all Hexadecimal to show you programmers what Hex numbe1· went in. 
He converted it al:J. to Decimal. It runs in only 7 seconds, super quick. 
I thank hi.W- for all that time and energy. Now you can have it in the 
machine and running fairly quickly. So the point being that ycu have 
the sall!e problem and yet there were two ways to approach it. Both 
ways are applicable. 

If I sound harsh or irritable I am not. My wife points out that it 
may be true ••• • however, it's beeause I care. I care about. the future 
of tl-is publication, I care about giving you >rhat you want, I care 
about gi v:i.ng you information you can use. I care. I know you 1 ]� all 
do your best to make the 1984 year another great. fine super stupendous 
and all that good year for all of us. 

Now to the second part of my editorial title There's Got To Be 
A Morning After. This will be a lot harder tD explain. Since I began 
working on this magazine last Nov�mber many things have happened. In 
February I got a great opportunity to work ��th a man and his company 
on some commercial work using the Interact. He gave me a great break 
in my life and I thank him for it. I also wish to thank the man vho 
w-as responsible for getting me in touch vi th the man; Mr. Dave P.oss. 
Thank you, Dave! So as you see, Mr. Ross is not my enemy as many of 
you think he is. We were talking recently in his office about the fact 
that somehow he pictures himself and hi::;.company as "the bad guy". 
From the point of view of the Interactors. A.fter a long meeting and a 
walk through his offices or building or computer center or whatever 
you would address it as, 1-rhich were new to me, and I must break in al'..d 
say that anyone in the area of Ann Arbor, MI, .I'� roughly 70 miles 
from there, please drop in. I'-m sure he woulc'. agree to my saying that 
he would be most deliglled to show you some of the new Micro Video 
games and what's cooki�g. It1s a very nice place to spend some time 
and the people were most hospitable and did their best to make me 
feel at home. I have no complaints against Mr. Foss except for one, 
but hey, we all can't be perfect. It's a very touchy area. I'm not 
even sure I should touch it. But I >Till. 

The one thing is simply his policy. I hope I don't get in trouble 
for saying this but I must say at least this. I began the year by saying 
I woulc be as honest and open as I could >lith all Interact information. 
As the year progressed this became harder and harder to do to. a poir.t 
of near impossibility. As Hr. Ross plainly said, I am in two Horlds; 
one >lith you in the Interact vorld the so-called amateur world as 
you would say. I· also have a foot in the professional programming 
world the commercial world. According to Hr. Ross, never the t>;ain 
shall meet. As I told Mr. Ross a.nd am telling you, I stronglJ-· disagree 
vith this but I respect the viewpoint of Mr. Ross. Cne can disac;ree 
and respect at the same time. I point. this out because I would have 
never said this ten years ago. If you think I1rr. bad new, ,you slwcld 
have kno>m me in my late teens! Oh, boy! 



The older tha<. you get you1ve got. to eat, you1ve got to pay the bills, 
and you!ve got to make sacrifices. I don 1t like any of this, .it rips 
at my guts, as it w-ere, but many of �'OU call me and ask about things 
and I am just no!, at liberty to tell you about these thir.gs w-hatever 
ttey may be. Not that I wouldn't love to because there are some 
really marvelous things ha]Jpening. I just hope and urge Hr. Ross to 
try ar.d see it uur w-ay. I think evt"ryone should have an equal right 
to knoklledge. Oh, they should pay for it, yes. He1s a businessman, I 
am and hey, let 1 :o face it, the buck ••• you must feed the wi!'e and kids 
and that1 f. where it stands. For business people and for that matter 
anyone. But the computer business is a verJ cut-throat tough business· 
They can say what they ��nt about secrets in war time. But I tell you 
many secrets in computer time are far more devistating not to lives 
but to economy. I was not ·aklare of this till recently, I disagree 
with it, but such is life. Enough of this bitter taste of life, let1s 
get down to some more shocking news. Hey, I'm out for you!! 

There's one more thing I'� going to annom1ce now. You'll see it 
in the Advertisement section and on the single paper included in this 
issue. The single sheet is a renewal form for the 1984 year, which 
some of you have already hopped on the bandwagon. I thank you at this 
time. Good news and bad news. The good news is--this year there will 
be a rate decrease. Yes, while everything else goes up, we are coming 
do�'Il. The price will be $12.00 for the year and magazines will continue 
to be sent First Class. However, as the saying goes, you never ge.t 
something for nothing. I regret to say that there will be only four 
issues for 1984. This was a long heavy-hearted decision. It was based 
on mapy things: as I told you above, not enough materail, I must ;1ork 
between worlds,. This does not mean that we will not submit the same 
amount of work or shrink the magazine. As those of you who talk to us 
on the phone know that i t1 s or:ly me and my wife and frankly my 1-Tife 
does 90% of the typing. You know it1s my typing if it1s on Teletype 
or the printer. Hers is on the Remir:gton typewriter. She don't complain 
much but it is a lot for her. �e want to spend mere time with the kids 
and I guar�ntee now that I spend more time with the Interact than 
anyone out there. If there1:o anyone that spends more, pray tell me, ••• 
Good luck to you. Because I'm. spending when I get in full swing maybe 
70 hours a. week. A lot of time behind an Interact keyboard! This is 
not counting the work for INTERACTION INTERNATIONAL. What little time 
I do have is for the magazine and after 70 hours, it1r. a little hard to 
get into the groove of writing programs for the magazine. So as much 
as one loves the Interact, you can have too much of a good thing. 
Now, we are not going to cut down on the pages. In fact if material 
comes into us, we 1dll beyond 36, 40, 44 or whatever we have to do to 
print all the material we get. And we better get it, right? Right! So 
you ;fill probably if material is submitted get more but it gives us a 
little more time to get it together. A month may seec like a very long 
time to you but with all the hours on war};, the Y.ic!s, the house ••• 



And I'm very proud to say that this fall, a quick personal note here, 
my Grandmother and Grandfather Leggett are visiting my parents frou 
England. They only live 5 miles a-way (the parents

·, not the gran:lparents!) 
I would like to spend as much time as possible with them. They're 
responsible for much of what I am now. I'm laying out what I1m doing 
and why. I don'·t have to, but as I said, I want to be as honest as 
possible. 

So fill out the renewal form and please answer all the questions. 
Only a few of you received one last year but many of you left things 
blank. There is no way I can know what you want unless you tell me. 
Just because it's blank, it1s not meant to stay that vayl! Looking back 
at Mr. Cook'·s questionnaire, he was easy on you. I'm alsking a lot of 
questions because I want to know more so I can do more. Which leads to 
the last point of this discussion. What To Program? I simply do not 
know what in the heck many of you want. Some of you don't vant games, 
some of you don't want graphics. Many of you by your calls and letters 
want more technical information. Apparently you thi� I have a way with 
the word. I thank you. I enjoy it. I've told some of you on the phone 

·that I think I'm boring you. You disagree. I still think that. Maybe it's 
because I do it every day and I assume everyone knows it. My timer keeps 
track of hov many hours I put in my computers in one year. I'm not sure 
of the exact number thus far, but it's some outrageous number like 
2500 hours. You people with 40-hour work weeks have it made! Man)l: of 
you say anything''s fine. I don't know Anything. I know Something about 
Everything. Anything you want to know about a particular Poke or ROM 
location or RAM or port or BASIC--anything but FORTH I'm sorry to say, 
I guarantee that I will answer it for you. If I don't know it (I1m 
in trouble if I don't) but if not I will find the answer. But the 
"anything's fine with me" response or no response at all is no help. 
I found out that the majority of you did not want to see games. Mind 
you that "majority" is only a handful of about 10 or 20 people who have 
kept in contact. It's like the Nielson ratings where ohly a handful af 
p eople are asked and a show is panned or continued. Of course over 
90% of the population has never been asked what they think and a fe�o1 
people control what goe� and what stays. Not to get political but it's 
just like the government. They ask us to vote and only a small handful 
of people vote. Then everybody complains about wwho got in office. If 
they all felt that way, he never would have gotten elected! It1s true 
in every fac•t of life--if you1re not part of the solution then you're 
part of the problem as my wife and I heard many times in high school. 
So I hope I didn't lose all of you. Out of 125 subscribers I'll probably 
end up with t1m--'me and my wife! But hey, how you do this now and for 
the next few month is really going to affect things for 1985 as in ·will 
there be a 1985 magazine? I was committed in 1982 for a 1984 but boy, 
I'm warning you that unless I see more input and rnDre material--
George Orwell may have warned you about 1984 but George A. Leggett is 
warning you about 1985!1! 

So with that I shall n01,r discuss this issue in greater detail. 
I have already discussed the programs by Mr. Moore and Hr. Ippolito. 
I shall discuss my O'W'n contributions--Machine Shop Talk and Hard Facts. 



The Machine Shop Talk project was demanded by about 10 people who 
went out of their way to call and write. If 115 of you are mad • • ••• 

It's never been done before because it takes so many pages! It was a 
gamble and I hope you will all enjoy and learn fror.1 it. It's a Machine 

.Language progra;n fully documented. I'm not the greatest game prograrn;ner 
in the world but in my oppinion a good tutoring program. The write-up 
didn't come out the way I wanted. It's not the fault of Lora, it's 
just that I'm not happy with it. I wanted it different but it would 
have taken 30 pages which is totally unacceptable. So if you don't like 
it, tell us. If you love it, tell us. I don't care, just tell us why 
you do or don't. It was a very hard thing because doing it on paper with 
notes and then getting it to the press is two different things. I read 
it on tape byte by �ybe and you can look at the listing and see how 
long that is. Lora has spent an enormous time typing it up and that is 
a big reason why this issue is running late. So we are anxious to hear 
what you think of Machine Language programs of this type and whether you 
would like to see more of this type of thing in the future. 

The project in Hard Facts is a very usef� thing to me. I use it 
every day and that is why I put it in there. this was my last ace in 
This is all I have that is simple for the Hard Facts. I have one more 
project dealing with remote control for the Interact that I may consider 
for publication in the future but right now I have not the time to work 
with it and it may be tmo complex and lengthy to merit the time or space 
involved. We shall see. If you want to see Hard Facts continue you will 
have to submit material. Or, I will have to cancel T.�e Hard Facts. Of 
Life for 1984. Both Hard Facts and Machine Shop·Talk need your help to 
survive. Although Machine Shop Talk is different in that I only ask for 
your ideas while Hard Facts needs ••• well, hard facts! 

One final thing: Y ou will notice that the subscription renewal form 
is a separate sheet from the magazine. I wanted it this way because I 

·didn't want none of you ripping up my book. I do not like it in other 
magazines and certainly not in mine. If I could, my books would be hard 
cover. Obvious, we can't. I resent publishers who put a renewal form or 
questionnaire on the back of something you want to keep. I never do that. 
I recopy the page and send it in to them. I just refuse to cut up a book 
I paid money for or even one I didn't pay for. Books are a precious thing 
to me.· ( Take a gander at the movie Fahrenheit 451 if you have a chance. 
A classic ) Thus, a separate subscription renewal form. So, 
D O N ' '£  R I P  M Y  B O O K ! ! !  

So there you have it, everything I had to say at once. I know it 
took a lot of pages and as you can see I have never had trouble in my 
life expressing the way I feel. I hope everything is okay with all of 
you and I hope to see you back in 1984 when the questions are asked: 
Will Interact Be Tne Big Brother? Who knows? You have the power! 
Let's see it happen in one way or another! 

Sincerely, 

George A. Leggett 



INTERACTORS INPUT 
Compiled By Lora Ao Leggett 

Many thanks for all of the calls and letters we have received 
during the past year. In this Interactors Input section, I shall 
attempt to answer some of the questions you have asked of myself 
snd George. Our appologies for not being as prompt about getting a 
note back to all of you but as you know time has a way of flying • •  o 

First, Mr. R. L. White of Union, MS asked about the extended 
Plot statement in the program SCREEN GRAPHICS CALCULATOR which appeared 
in Vol. IV no. 3. If you do not have the Microsoft 8K Fast Graphics 
BASIC, you can substitute the Q>iDB command in George's Q>iD overlay 
in that same issue and it will work exactly the same way that the 
5-part plot statement does. The 5 numbers represent the starting 
point of your X, starting point of your Y, ending point of your X, 
ending point·of your Y, and the color of the line • 

. Mro Henry L. Dietz of Cuyahoga Falls, OH wrote to inquire 
about the availability of the FORTH Language tape by Russell Schnapp. 
George currently does have a copy of that tape and there was some 
discussion with Mr. Schaapp abo�t making the product available 
through us as a distributor. However, we would only be interested in 
doing this if there is a real demand for this. So, thus far, we do 
not hold the Master or authorization to copy the FORTH and it would 
really take a demand on the part of the readers for us to move in 
that direction. We have received a FORTH contribution which you 
will be seeing and that is encouraging for those of you who wish to 
keep FORTH alive and well. 

Mr. Ralph Bates of Evanston, IL writes to remind us that we 
should keep things simple so that even people who do not know a 
great deal about computer can learn new things. Thank you very much 
for your comments, Mr. Bates, and we do our best to keep in mind we 
are not talking to Doctoral graduates. Georee hopes he is not boring 
to those who do know all the terminology and who do spend many hours 
per week with their machihes as he does. Also Mr. Bates asked about 
VIDEO CALC and should he invest in it. It all depends on your n.eeds 
and if you are really going to spend a great amount of time working 
with it. You may want to look at the new program being published in 
this magazine by Mr. Warren Moore. This kind of a question is a 
bit difficult to answer without knowing your needs. Although we do 
have a copy of·VIDEO CALC we have never really used it. George has 
shown me many ads in computer magazines for such programs and they 
have to me seemed a bit overpriced in general for what they.are 
supposed to do. But one must weigh the·need and application against 
what it is worth to him in terms of cost. 

Our thanks also to Mr. John Herron of Plymouth, MI for a great 
letter in response to the Hard Facts column. He proposes a robot for 
the Interact. He has some very interesting and fun speculation, and 
it did start our minds whirring, which doesn't take much, and if we 
have available-space, you all might enjoy his letter at some timeo 
Our imagination and ingenuity keeps computers and people evolving. 



Several of you nave asked us about the availability of the 
French Victor lambda computers which are Interacts that we discussed 
in Vol. IV no. 3. All we can really tell you is this: they are 
manilfactured by a company called }liGHC;lh",iUE in France, and they can 
be made in 16K models or with upgraded memory for American standard 
TV. Ho1vever, because of the competitive pricing of home computers 
today it doesn't we�n economically justified to �nport them for 
distribution to the home market--they could never win when placed 
against such things as a Commodore 64. Let1s face it--Interact 'HaS 
way ahead for its time in the late 1701 s, but compared to the computers 
of the 1801s, well •••• T.�at1s a hard pill for us die-hard Interactors 
to swallow--we'll always have a special place in our hearts for this 
madhine and would welcome its French cousin warmly. But--I really 
have noticed the picture is different when you try to show someone 
new who is just getting into computer all of what's around. They 
will undoubtedly take one of the 11nevr-fangled11 machines. So that is 
why I don't think a company would feel warranted in bringing a large 
number of computers to this country and distributidg them out into 
the world of home computer users. I honestly do not know pricing 
and feasibility of bringing over just one computer for someone' s 
personal use and I wonder if anyohe really would. I will state here 
that this is as far as I1m at leberty to continue this discussion for 
the record and stay within the realm of individual speculation and 
company policies and pmlitics. It is a ve�J interesting world--I 
thL� I'm still glad to live in ��erica although it gets more 
difficult to feel free to total self-expression the more time

.
goes 

by and the more you come into contact with the business world at 
large. Thanks for the tremendous response to that feature--it was one 
of my favorite stories all year--to me I can't improve on that! 

Mr. Earl Graves of Ann Arbor, MI wrote to ask about the Optacon 
mentioned in last issue's Random Rems. They are manufactured and dis
tributed by a company called Telesensory Systems, Inc. in Palo 
Alto, CA and visually handicapped individuals can go there for 
instruction on the use of the Optacon or be trained with it at a 
Rehabilitation center or other authorized instruction center closer 
to their home. I was fortunate to find out about a grant program 
provided by the Mott Foundation. I obtained my machine and instruction 
at· the Service Center For Visually L�paired up in Flint, MI in 1980. 
The grant provided the machine and a $500.00 training fee was 
sponsored for me by the Chesterfield Township Lions Club. I want to 
the center 6 mornings and have to· return yearly for an evaLtation. 
Personally::. the instruction didn't do as much for me as 1Vha t I had 
learned on my own about letter shapes from a magnetic letter said we 
had at home as children and like the one I use with our own children. 
The stimulator array ls 6 by 24 dots, (6 X by 24 Y) and you can vary 
the size of the letters with your zoor.1 lens on the hand-held camera. 
M1en I last heard, the cost of the Optacon was around $2500.00. George 
t�inks it would be marvelous to have a type of camera pickup similar 
to the Optacon to enter printed material into memory. 

Fianlly, thanks to Mr. Jerry Goerz for his compliments. We do 
mention our physical limitations in passing, but no, they do not ex.cu�e 
us from acc-:mntabili ty. So, if we merit some sharp critic ism that is 
valid, we merit it as much as any other individuals doing the same job! 
Thanks again, and keep those letters comi�g! 



TELESCOP E PROGRA.'1 

The following is a transcrip tion of a letter and pro gram received 
from Ian Ippolito. The reason for the transcription is that the submi ssion 
is too light for the printer to use. If there are any errors or typo s, 
please excuse us. Thank you very much for the program. 

Dear Mr. Leggett, 

May 26, 1 983 
Ian Ippolito 
220 Vi scount Avenue 
Merritt Island , Florida 
32952 

The follo�ng short progr&� simulates looking through a telescope. 
Lines 1 0  +20 clear the screen and plot out t>To-hundred stars. 
Line 40 picks a random number from data in Line 1 00 to poke into location 
24888 ( Refer to INTEFACTIONS, Vol. I I ,  no . 3,  pg. 1 2 ) .  
Line 5 0  scrolls the screen a random number of times .  Since the stars are 
moving upward every time a print statement is executed , �ne 60 plots 
out more stars to fill the empty spaces. 

This program is most effective if you use a black-and-white t.v or a 
color t.v. with the color adj usted to act like one. Then turn the contrast 
up, focus the picture a little off so that the stars shine brighter, and 
turn the b rightness do1.m so that the back ground is a solid black color. 

Sincerely, 
Ian Ippolito 
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E n t er- a c t i on I n t er- n a t i on a l  
3eo r- g e  A .  Leg g et t 
20562 Wood w a r- d  
1 t . C l emen s , M i . 48043 

Dear- Geor- g e  

Ap r- i  1 1 5 ,  1 983 

W . J .  Moor-e 
57 1 S o .  Br-oadway 
P i t t sb u r- g , C a .  94565 

En c l osed i s  w h a t  b e l i eve to b e  a u sef u l  p r- o g r- a m .  A l so some 
d i f f er- e n t  p r- o g r- amm i n g  c o n c ep t s .  I w i l l  p r- e p a r- e  an a r- t i c l e on on 
CLOAD* a n d  CSAVE * l at er- to ex p l a i n and demon s t r- a t e  a mor-e ef f i c i en t  
u se of t h es e  c omman d s .  

M I N I -CALC i s  an 
r-un i n  e i t h er
f e at Lt r- e s :  

1 .  Menu Dr- i ven 

e l e c t t� on i c  s p r- e a d s h e et f or· the 1 6 K I n t er- a c t .  I t  w i l l  
Level - l ! or- BK F a s t  B a s i c .  F o l l ow i n g ar-e i t s m a i n  

2 .  C o l umn or- Row man i p u l at i on 

3 . E a s y  e n t r- y  i n t o  a n y  p a r- t  of a r- r- a y  

4 .  User- Spe c i f i ed R a n g e s  - b o t h  Col umn a n d  Row 

5 .  Automat i c  C o l umn and Row T ot a l s  

6 .  Aut omat i c  V i ew i n g  

7 .  F a s t  D a t a T a p e  Load a n d  S a v e  

I n  or- d er- t o  p r ov i d e a s  mu� h memo r- y  a s  p os s i b l e  f o r- t h e  wor- k i n g a r- r a y ,  
n ames a r e  n o t  p er m i t t ed f or c o l u m � s  o r- r o w s .  Some other- oper- a t i ons 
n o t  av a i l ab l e  a r- e :  

1 .  Numer- i c a l  f or- m at t i n g < Roun d i n g ,  f i x ed d ec i m a l ) 

2 .  Mul t i p l e  m a t h  oper- a t i on s  < On e  m a t h  oper- a t i on at a t i me >  
3 .  A ss i g n ment o f  a c o n s t a n t  t o  a c o l umn o r- r-ow 

th� c o d e  has b een o p t i m i z e d as mu c h  a s  p o s s i b l e .  Due to p o k e s i n  
l i n e - 620 , L i n e s  1 0  t h r- u  90 must b e  e n t e r ed ex a c t l y  as sho wn a n d  not 
a l t er- e d or p r o g r a m  w i l l  b omb . < SN e r r or ) These p o k e s w i l l  c h a n g e  
t h e  m a t h  o p er a t or i n  L i n e s  70 a n d 80 i n  or d er t o  s a v e  a d d i t i on a l  
p r o g r ammi n g of sep a r a t e  l o o p s  f or- e a c h  o f  t h e  b a s i c m a t h  op er- a t or s .  



1 .  I N I T I AL I Z I NG 

OPERAT I ON OF PROGRAM 

The f i r st screen after RUN wi l l  ask f or d i men si on s of array. I f  you 
want to l oad data prev i ousl y saved on t ape, enter any val ues to move 
p ast i n i t i al i z i ng .  I f  new array i s  bei ng spec i f i ed ,  try to keep 
array l ess t h an 400 ( c ol umn x r ow > . There i s  no test i n  the program 
to c h ec k  on s i z e  of array. Basi c wi l l  si mp l y  ex i t  wi th ' OM '  error 
message. 

2. MA I N  OPERAT I NG MENU 
To return to oper at i ons menu f r om any other screen , 
press ' CR ' . From th'i s menu ,  you may sel ect : 

1 .  I nput /Change 
2. V i e\'1 
3. Cal c u l ate 
4. Load Tape 
5. Save Tape 

3. I NPUT/CHANGE 

ent er ' M ' and 

Y�u wi l l  b e  p r ompted f or r ange of rows and then col umn s .  < To 
spec i f y  a si ng l e  row or col umn enter same number f or ' Ran ge' 
prompt . >  The program wi l l  now s i n g l e step thru spec i f i ed ranges 
p r ompt i ng f or i nput ( or c h ange > . If n o  i nput or change i s  requi red , 
press ' CR ' . After l ast i tem has been entered , program returns t o  
Oper a t i ons Men u .  

Ex amp l e :  r ow= 1 r ange= 1 0  col =5 r ange=7 
w i l l  prompt col s 5 thru 7 f or r ows 1 thru 1 0  

Ex amp l e : row= 1 r ange= 1 0  col =5 r ange=5 
wi l l  prompt col 5 on l y  f or rows 1 thru 1 0  

4 .  V I EW 
You wi l l  be prompted f or r anges same as I nput /Change. Then 
at a t i me are d i sp l ayed unt i l  user spec i f i ed ranges 
comp l eted . Press any key except ' M ' t o  conti nue v i ewi ng . 
t h an 1 0  ce l l s > . 

1 0  cel l s  
have been 

< For more 



OPERAT I ON OF PROGRAM 

5. CALCULATE 
The f i rst scr een prompts f or c ol umn or row man i pul at i on .  
operates on one or the other on l y .  

Program 

The nex t scr een prompts f or a col umn or row. On l y  one may be used . 

The nex t screen prompts f or c ho i ce of math oper at or . 

The nex t screen promp t s  f or another col umn or r ow .  Agai n ,  
may b e  used . I t  may b e  the same as the f i r st oper an d .  

on l y  one 

The f i n al scr een promp t s  f or where the an swers are t o  b e  p l aced . The 
sel ected col umn or r ow wi l l  overwr i t e any val ues p r evi ousl y presen t .  

The program wi l l  now per f orm spec i f i ed oper at i on on a l l cel l s  i n  
col umns or rows spec i f i ed and re-c a l cul ate new t o t a l s f or ALL col umns 
and rows. Tot a l s are stored i n  z er o  ( 0 )  par t s  of array .  The wor k i n g  
array i s  d i mensi oned a s  W < C , r > . 

NOTE: Di vi si on by z ero i s  i l l eagal . Program h an d l es t h i s si tuat i on 
by not per f orm i n g  any oper at i on .  < sk i p s over c al cul at i on . > No 
error messages wi l l  be g i ven . Th i s  i s  done to preserve a l l other 
dat a .  

6 .  LOAD TAPE Prompts are g i ven t o  get d a t a  l oaded . Load i ng data wi l l  
al ways re-d i mensi on arr ay accord i ng t o  data on t a p e .  I f  you need t o  
know how array i s  d i men si oned ( f orgot t o  mar k c asset te? > , f o l l ow 
t hese step s : 

1 .  Control " C "· ( stops program> 
2. ?C, R < p r i nts val ues f or col umns and rows> 
3 . ·  CONT < r e-en ters prog r a m >  
4 . ' M " pr ess • CR" ( returns t o  oper a t i ons men u >  

7 .  SAVE TAPE 
Promp t s  are g i ven to save dat a .  Leader l ess t apes shoul d b e  used or 
the l eader shou l d  be t aken up pr i or to wr i t i n g to t ap e .  

TH I S  SECT I ON NOT FOR PUBL I CAT I ON I used examp l e  i n  MV " s  V I DEO-CALC 
on l y  to check on oper at i on of t h i s progr am. I am off a f ew penn i es 
here and there due to no roun d i ng but more i mp or t an t l y ,  program 
demon strates ab i l i t y t o  d o  the same j ob ( l ess pr i nt i n g > . It real l y  
surp r i ses me that a comp l ex program wi l l  f i t  i n  4 k of memory ' I hop e 
t h i s program i s  sui t ab l e  f or your f i ne newsl et t er . 

Si ncer el y 



1 0  REM C M I N I -CAL C l  BY W . J .  MOORE 
20 CLS � C O L OR0 , 2 , 3 , 7 : RESTORE : GOT0790 
30 N = O : F O R J =ATOU : FOR I = BT OV : I FF= 1 GOT0 1 50 
40 I FF=2GOT0 1 00 
50 I F P= 1 7 2 ANDS= 1 THEN I F W C A2 , J l =OGOT0 1 7 0 
60 I FP= 1 72ANDS=2THEN I FW C I , A2 l =OGOT0 1 7 0 
7 0 I FS= 1 THENW C A3 , J l =W C A 1 , J l / W C A2 , J l  
80 I FS=2THENW C I , A3 l = W C I , A 1 l / W C I , A2 l  
9 0 GOT0 1 7 0 
1 0!) N=N+ 1 : CJUTPUT " R C VALUE " , 6 ,  7 1  , 1 : OUTPUT J ,  0 ,  7 1 - N * 6 ,  3 
1 1 0 OUTPUT I , 1 8 , 7 1 -N * 6 , 3 : 0UTPUTW C I , J l , 36 , 7 1 -N * 6 , 2 
1 20 I FN= 1 0THENN= O : GOSUB32 0 : CLS 
1 30 I F I = VANDJ =UTHENA$= " M " : GOT0320 
1 40 G OT 0 1 70 
1 50 GOSUB350 : A$= " " : I NPUTA$ : I FA$ = " " GOT0 1 7 0 
1 60 GOSUB330 : W C I , J l = VAL C A$ l  
1 7 0 NEX T I , J : I �S >OTHEN 1 90 
1 80 RETURN 
1 90 FOR J = 1 TD R : FOR I = 1 TOC : W C O , J l = W C O , J l +W C I , J l : W C I , O l = W I I , O l +W C I , J l : NE X T I , J  
200 RETURN 
2 1 0  CLS : D = O : N=O : FOR I = 1 T O L E N C T$ l STEP4 
220 A=VAL C LEFT$ C M I D$ C T S , I , 4 l , 2 l l : B= V AL C R I GHT$ C M I D$ C T S , I , 4 l , 2 l l  
230 RESTORE : FORJ = 1 T O A : READA$ : NE X T : I FN=OORA=OGOT0260 
240 I FE = 1 THEN I FN< 3GOT0260 
250 D=D + 1 : I F F= 1 THENOUTPUTD , 0 , 7 1 -N * 9 , 3 
260 OUTPUTA$ , 1 8 , 7 1 -N * 9 , B : N�N� 1 : NE X T  
2 7 0  ONGGOSUB370 , 380 , 390 

· 280 O U TPUTA$ , 1 8 , 1 1 , 3 : E= O : RETURN 
290 ONSGOSUB300 , 3 1 0 : RETURN 
300 OUTPUT " COLUMN " , 1 8 , 1 7 , 1 : RETURN 
3 1 0  OUTPUT " ROW " , 1 8 , 1 7 , 1 : RETURN 
320 A $ = I NSTR$ C l l  
330 I FA$= " M " GOT0520 
340 RETURN 
350 OUTPUT " R= C= " , 6 , 1 1 , 2 : DUTPUTJ , 1 2 , 1 1 , 1 : 0UTPUT I , 4 8 , 1 1 , 1 : P R I N T 
360 OUTPUT " NO W " , 6 , 1 1 , 2 : 0UTPUTW C I , J l , 30 , 1 1 , 2 : PR I NT : RETURN 
370 A$= " SELECT ABOVE " : RETLJRN 
380 A$= " H I T  ANY KE Y " : RETURN 
390 A$ = " " : RETURN 
400 I NPUT " ROW " ; A : GOSU8330 : I FA >RTHEN400 
4 1 0  I NPUT " RANGE " ;  U :. GOSU8330 : I FU >RDRU< ATHEN400 
420 I NPUT " CDLUMN " ; B : GOSUB330 : I FB >CTHEN420 
430 I NPUT " RANGE " l V : GOSUB330 : I FV >CORV< BTHEN420 
440 RETURN 
450 GOSUB2 1 0 : GDSUB320 : RETURN 
460 F = O : I NPUTA$ : GDSUB330 : GOSUB480 : I FF= 1 GOTD460 
4 7 0  RETURN 
480 I F S= 1 THEN I FVAL C A$ l < 1 DRVAL C A$ l >CTHENF= 1 
490 I FS=2THEN I FVAL I A $ l < 1 DRVAL C AS l >RTHENF= 1 
500 RETURN 
5 1 0  T$ = "  1 9 0 1 " : F= O :  G = 2 : GDSUB450 : I�EW I ND : R ETURN 
520 CL S : W I NDDW23 : T $ = " 0 1 0 1 020203020402050 1 0 60 1 " : COLOR 0 , 1 , 2 , ?. 
53 0 F= 1 : G= 1 � GQSU8450 : 0NVAL C A $ l GOTD540 , 550 , 5 70 , 700 , 750 
540 T $ = " 020 1 " :  COL OR3 , 4 ,  0 , l :  F = O : G=3 : GOSU B 2 1 0: GOSU B400 : F'= l :  GOSU B30 : G O T 0 5 2 0  
5 5 0  T '� = " 030 1 " : CIJLOF: 6 , 4 ,  0 ,  7 :  F=O : G = �� :  GIJSUB 2 l  0 :  GDSt J B 4 0 0 : F�' 2 :  CLS 
5 6 0  W I NDOW65 : GOSUB30 : GIJT0520 



5YO T$ ::: " 0 4<D 1 000Chl 402 1 502 " : COLOR() " 1 "  2 "  3 :1 F�: :1 : G= 1 :  GOSUB450 l_:.AOE 1 5  
58(> I F.A$ "' " '1 " THEN6= l : GOT0600 ��"""-� - �  • 5'l'lfll·� l'lA$'= " (3riTR6N6= 2 :  GOT0600 

• 6�>0 T>$'= • •  0ii101118902 " -:; COLOR? , 3 ,  5 ,  2•:> F =G : G= 3  :. GOS!JB2·� 0 :  GOSUB290 :. GOSUB460 : A 1 = VAL ( t'\$ 
) 

,c, llf")iJi$.7' " OB<f>l' 11Q<I>211 l' 0211' 2Di2fl! 302 " :  COI:...8R7 , .3.,- 4 , 2:l F=1! : G== 1 :, G08UB4 5 0 :  A'='VAL ( A $ l 
_ a20= BE!'P 9.'928� ID::=•P 9919 · � P== 1 \5 9 :  IF8R I =OTIDGI: I� FA= I +  1 TRENP=P+ r :I POI<EB , P :  POf<E D ,  P 

630 N E X T  
6 4 0  ' lli$. = " Ol2ifJilJQ902 " :< COLOR � ,  3 ,  5 ,  2·:1 F=E> :· 6 = 3  :. G98UB 2 1  0 :· GDSUB290 : GOSIJB460 : A2= VAL ( A $ 
) 
650 W$= � Q30 1 " f COL8R 3 , ! , 7 , 4� F=O : G=3 r G08882 1 0 : GOSIJB290 : GOSUB460 : A3=VAL < A$ l  

6�0 � IFS= � ��6NA= 1 � W=R : B=A3 : V=A3 

6.7 0  l F S= 2ifH6NB= 1 : •V=C : A=A 3 :  IJ=A3 
680 CLS : OUTPWT '1 CALCULAT I NG " , 1 8 ,  4 1 ,  1 
690 FOR I =OTOC : W < I , O l =O : NE X T : FORJ =OTOR : W < O , J l =O : N E X T : F=O : GOSUB30 : GOT0520 
700 T$ = " 050 1 1 702 1 802 1 60 1 050 1 " : COLOR 2 , 0 , 3 , 7 : F= l : G= l : E= l : GOSUB450 
7 1 0  ONVAL ( A$ l GOT0720 , 7 3 0  
720 GOSUB5 1 0 : GOT0700 
7 �;0 T$= " 20 0 1  " : F=O : G=2 : GOSUB450 : CLEAR 
740 D I MS C 2 r : CLDAD * S : C=S ( O J : R =S ( 1 l : D I MW < C , R l : CLOAD * W : GOT0520 
750 T$= " 060 1 1 7 02 1 802 1 60 1 060 1 " : COLOR 1 , 0 , 3 , 7 : F= 1 : G= 1 : E= 1 : GOSUB450 
760 ONVAL ( A$ l GOT0770 , 780 
770 GOGUB5 1 0 : GOT0750 
780 T$= " 2 1 0 1 220 1 " : F=O : G=2 : GOSU8450 : CSAVE * S : CSAVE * W : GOT0520 
790 W I NDOW35 : 01JTPUT " D I MENS I ON YOUR " , 8 , 7 1 , 1 : 0UTPUT " ARRAY " , 36 , 6 5 , 1 
800 PR I NT "  ROWS " ; : I NPUTR : PR I NT " COLUMNS " ; : I NPUT C :  PR I NT " m:: < Y I  ? " : A $ = I NSTR$ ( 
1 )  
8 1 0  I F A$= " Y " GOT0830 
820 PR I NT : GOTOSOO 
830 
840 
850 
860 
870 

D I MW < C , R l , S ( 2 l : S < O l = C : S ( l l =R : POKE 1 92 1 5 , 25 : GOT0520 
DATAOPERAT I ON S , I NPU T / CHANGE , V I EW , CALCULATE , LOAD TAPE , SAVE TAPE 
DATASELECT OPERAND , SELECT OPERAT O R ,  < USE ONLY ONE > , "  + " , " 
D AT A "  I " , COLUMN , ROW , REW I ND TAPE , PUT DATA TAPE , I N  T A P E  DECK 
DATAPRESS REW I ND , PRESS READ , PRESS , READ / WRl T E , PUT R E SULTS 

I I  I I  ' 

P � o g � a m  Desc� i p t i on 

L i n e s  30 
1 i n e s  2 1 0  
1 i n e s  2 9 0  
1 i n e s  5 2 0  
1 i n e 540 
1 i n e s  550 
l i n e s  570 
1 i n e s  700 
1 i r.t BS 7 5 0  
1 i n e s  790 
1-i oes 840 

- Var i ab l es 

200 
- 280 
- 5 1 0  
- 530 

- 560 
- 690 
- 740 

780 
83(]) 
87-E> 

Sub � ou t i n e t h a t h a n d l es a l l a � � a y  ma n i p u l a t i on s  
Sub� out i n e t h at h a n d l e s a l l s c � een d i sp l ays 
M i se sub � ou t i n e s  
Ope� at i on s  m e n u  sc� een a n d  l og i c  
i n p ut / c h a n g e  s c � een a n d  l og i c  
V i ew s c � e en a n d  l og i c  
C a l c u l a t e  s c � ee n s  a n d  l og i c  
Load t ap e  s c � e e n s  a n d  l og i c  
Save t ap e  s c � eeQs a n d  l og i c 
I 8 i t i � l i z e  a n d  � i men s i on a � � ay 
� a t a a s e� i n  var i ou s  s c r e e n s  

sc � d f mens�mn �of c o l umn s 
s� - d f meos�on of r ow s  
��i c j r •  - rwaPk i n g a r r a y  
· S C 2 f t r • - n ay f er - t ap e  t r an sf er - s t 0 l =c s l l l = r 
te- - r ow s t a r t  
. u � ow stop 

Ec - ,c o l  Limn s t a � t  
V - c o l u mn s t op 
F -· f l ag 
8 f l a g 
P op e r a t or p o i n t e r  
T$ - c od e s f or d i s p l a y  

* "  

NOTE :  Ma n y o f  above a r e  r eu sed � o� ot h er p u � p o s e s .  
t h e  v a� l ab l e t ab l e d own t o  save memor y .  

T h e  i n t en t  w a s  t o  k e ep 



REM NEW BAS I C  COMMANDS 
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;:�: �����4;�� � ,;���-�� ���;;����� ;J;v��;�;�§� ; ���j�t,���;,� � ���· �· ;� i g�i' ; ���§1�¢��·; f·��s " �,.· '-' �.j 
4 0  DATA47 , 6 ., 42 , 25 1 , 7 4 ,  34 , 245 , 74 , 4 2 , 25:::: , 74 , 34 ,  :.::'4 '7 ,  7-i���;'.::. ; :t,'!!l;;f71!5';J3.4 i  '.::�'2b1f7l"4T' l '-2 "1 J ' .. . >.,>, 

*�: g������i����g�;�t,:�i�l�;!����J����;�F�;�.i1·;.���r;:;,�i��·!�f���;�H�H��,����j�:Z?.�: J; �-:/ ':, 
BO DATA 1 1 1 ,  58 , 245 , <l4;;7 t � 5B i 247 \ 7 4 ,  1 44 i  :24 2 , '1 38:�' 74·; 41' , 6'(}( ·Mi;·H 7 1:'} :'5�! ,' ��4 6 · ' , -
90 DATA74 , 79, 5s , 24s , 74 , i. 4s ;  242 � l 5B ,  74 , 47 , 6o , 1 ;)3,  t 25 �  2 4 6 , '2�'1 i -1: i. �:r�r, 7"J', 1 44•:, ,  n ' 
1 00 DATA250 .. 1 7 0 .  74 ,. 1 20 'f  6 5 ,.  79 .. 1 25 , 246 . 4 "  1 1 1 "  1 20 "'  3 1 ,.  230 "1 1 27 "  4�.T-�<5t) lf;1i(�>�; ll 12�9 ' - { -I ' 

1 1 0 DATA2 1 3 � 1 9 7 �  58 � 245�  74 �  7 1  � 5 8 �  246 , 7 4 �  7 9 ,  1. 2 5 ,  �3- G) ; ;4-�., z(Al'2-; · }iiJ;r_:; 7 4 � 122 � EJ3·; 95 · � -r 
1 20 DATA 1 25 .. 230 .. 2 "  1 23 .. 2024 ·2()6 " 74 " 4 7 "  60� 1 29 ii9'EJ� 1 25 "  ��3(!) � 1 .. :1r2·2�J £-�)2 � ·2 1.-7-.. 74 " 4·-?' ' .:. . · (. ':. �� 
1 30 DATA60 " l. 2s . 87 � Qt35 � 2-23 �  4 .. ·1. 9:r.-� �2E)9� -225 .. ·2o �- 1 ��·b· , 1 '46  .. 2t18 " '1 24 " .tl 29- " .Q7)3\, ;�o;: ::. _ '  � - ::..�:' 
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1 70 DATA206 � 9B .. 254·� ·80 � .. :202 " 249�· 98 "1 !254:� 84 ., :2o2i 2 i 7- � · 1. o(:j'Jl� Ef� J -1f �t;t)� ·2(J2-=,} � ... � l {)4�1 _; l_l ,  �- t,! ._ ... :- �  
1. 8 0  DATA2�i4 � 1 5(.) � 2(�}2 !f �5��; :1' � 1 o 4  ;: 1. (95 � 5 � ;  1. o4 ; z ·5� l2C>5 ' .-1-{;)'j_ ' 1. �1'�7 � �5-�)� �4'-8i� :_7 4·; (�(�i$� 1 46' ' T ' r !i I l __ ll_li:; 
1 90 DATA 1 1 9 , 50 , 24 7 , 74 , 205 , 1 46 , 1 1 9 , 50 , 245 , 74 , 205 , 1 46 , 1 1 9 , 50 , 244 , 74 , 205 , 1 46 
200 DATA 1 1 9 :  50 : 24�, :  7 4 :  229 � l ,, 244 ., 74 ., 2(.)5 .1 1 �}2 " �; ., 225 " 5E� �  255 : 74 : :2Ci5�� i:;4[7��� 2t.) 1 �i• 
2 1 0  DATA35 , 2o5 � 1 9 1 �  1 1 "i , B7 � 2(:,5 , 1 46 ,  i 1 9 , .:,5 , 2;) 5 �  1 46 �  1 1 9 , 79 �  1 97 , 2oS , -1 :.4l, '� 1:::,. li  ' '  · ' l  
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HACHH!E SHOP TALK 

CANNON FIRE GAME 
By Geo�ge A. Leggett 

This is going to be a very different and unique MACHINE SHOP TALK. 

I am finally acting upon a big request from the many letters and 
calls I have received from all of you 
out there which is a complete working 8080 Hachine program. 
Since I began this series of articles I have shown you ro11tines but 
the question has been let' s see how you put it all together and 
make something out of it. That' s exactly �That we 1 re going to do 
without further ado. 

About The Game : Why a game? I chose to program a game because 
many things happen very fast in a game and it uses a lot of graphics 
unlike a business program or a da�� base. Besides being too long 
and complex I have b een doing much of that type of programming in 
BASIC so it was a refreshing change to work in 8080 again. I think 
that the game is a fairly good one. I 1m no super-duper game wri ter. 
I don ' t  get in to the playing of games as much as the progr&�ng 
of th��. Action games are definitely not one of my stronger points 

b eing that I have an extremely hard time winning at them you can 
see the problem of testing the program. with thi s  game CAtrNON FIRE 
the maj or goal is not to create a new PACt1AN or some other award 
winnir.g video game but to create a tutoring program as you requested 
that is also hopefully enj oyable to play. 

I shall try to break tte program do�� and explain each part of 
it and hm-1 it works which could be lengthy. I used the least number 
of b:· tes possicle because we would not want 82 pages on one program 
which is another reason for a simple game. 

How the game is played is simple. The screen can be desc�ibed 
in four parts. The top part of the screen is the scoreboard . The part 
belov: that is a ship coming fror� the right to tl':e left. Und er that 
is a ship coming left to right. At the bottom of the screen is your 
cannon . That goes left and right. The bottom ship may fire upon 
your cannon and you ruay fire upon bot!". ships.. There is a tv.r:ist to 
this game. In o ther· video games when when the enemy o� alien or 
what have you hits you, usually after three hits the game is over. 
That bothe�ed me for five years So I changed that rule right away 
doing something I think is neat. First of all you do not begin v.'i th 
ze1� points. You begin with 1 00 poir.ts. £very time you fire your 
cannon 2 po:ir..ts are diducted. Every time you hit the tOp ship you 
get 20 points, the bo ttom ship 1 0  poin'Ls o  Now, if the bo ttom ship 
hits you , you lose 1 00 points. �!ow you can see wherAby you have 0 
or less points the game i s  over. We1 :'.1 talk more about that later. 
�le are using the left Joy stick input. :be POT turns your cannon 
left and righ t, the Fif� Button shoct� the pellets . 



You can write any scenario you wish. I guess scenarios are 
what sells games . As I explain all the "ins" a:nd "outs" it will sound 
humdrum. However , I could begin by saying you are in the 22nd 
century. You are d efending a maj or Clt.y. Enem;y planes are flying 
overhead dropping nuclear implosion bombs. Your energy reserves lower 
;,ri th each hit. Your d eflector shields are up. Hm.,r long can you with
stand the attack? Will you have enough power to 11ard off your enemy 
ind efinitely? The fate of the 1..rorld and the futu::-e is in your 
hand s .  Well ,  this i s  marketing. This i s  how you can make any 
piece of garbage sound great. We 1 re not doing that here. I t ' s a 
good teaching game. 

I spent more time programming i t  in a way I could eA�lain it to 
you than programming it the ;.Ia.y I normally would . There is a diff'eremce 
as we shall now see. All numbers are in Hexadecimal. vfuen we say 
a block we mean 256 Bytes. For example , Block 5800 means every byte 
between 5800 �nd 58FF thus, the 5800 Block. 

The game lies between 5800 and 5F7F. Every block has a specific 
j ob to d o .  This is for clarification and this is mainly hou I 
program anything . I assign a block a j ob and leave it be. l€t u s  
b egin b y  naming each block and the j ob i t  d o e s  and then break each 
part down in more d etail. 

Block 5800 is what I call the main loop. It initializes the 
game ,  resets the scoreboard and then begins play by a series of calls 
which check for cannon firing and hits etc. The 5800 block is only 
used from 5800 to 583B . I t ' s a very short block but it controls 
everything. You ' ll find many of these blocks are not full . Why 
not put it all together? Yes ,  if' you were selling this you would 
condeBse it do'ND to only 1 or 2 or 3 block s .  But for simplicity 2e 
Yrill not do that. 

5900 Block is not being used . 
5AOO Block is called Blo1.t Up Ship Effect. 5AOO to 5A26. 
5BOO Block is movement of both ships. 
5 COO Block Movement of your cannon. 
5DOO Block controls firing of the cannon , firing of the 

missile coming at the cannon1 the ·hi§ target for the cannon firing 
upon the ship and the hit cannon for the ship firing upon the 
cannon. 5DOO to 5DBB. 

5EOO is the Scoreboard Block. 
5FOO Data Block. The first part is the character set for the 

ships and cannon and d ifferent memory locations for storing X and Y 
Axes (axises? ) · for ships firing and all data we need to call during 
the game. Thus a temporarJ storage area. 

The stack is at 4COO and moves of· course backward s into 4BOO 
block. I put my stack here now mainly because this way if you blow 
up your stack it will only bump into the s creen and nothi�g is lost. 
If you put it higher and you wipe out sometl:ing you' ll blow up 
your program. A little goody I ' ve learned from doing a lot cf 
BASIC modification. I shall now discuss each block in more detail . 
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Main Loop 5800 to 58 1 A  loads th •2 stack, clears the screen. 
Load B and C with the color table . Call the Color Routine . Load H and L 
with the Character Table. Store it Hhere ROl·i 1 will look to find 
your character set. CALL 5E26 Clear the scoreboard to 1 00 points. 
CALL 5C17 which prints your cannon on the screen. 

581 E to 583B This is the main game loop Hhich it wi.ll pass 
through conti!l]ially as the game is played . Routines are called and 
must. return there. It1 r. a sequential loop meaning it does one 
thing and comes back and does another. This is hmr everything i s  
moving o r  appears to be moving at one time. If you don ' t retu1� to 
this loop quick enough things �rill cease to r.1ove arcnnd . There are 
exceptions which we Hill come to 1 ater. We now have a series of 
calls to car�; out the sequence. 

CALL 5COE This checks to see if the POT has b een moved . If the 
POT is in the same position it returns. If the PO T has been moved 
it then prints the new location of the cannon. 

PALL 5B1 A  Nove lm.,rer ship left to right. Print the lo1.,rer ship , 
movir:g :i.t one position on the screen, erasing the old ship ' s 
position and return. 

CALL 5B39 Move upper ship right to left. This moves one notch 
right erasing the whole ship in the same manner as the routine for 
the lower ship and return. 

CALL 5DOO Fire Cannon Routine. If the Fire Button is not pressed 
it Hill simply return to the main loop. If it is pressed it will 
fire the cannon. 

CALL 5D5A Missile Fire where the ship fires upon you. If the 
time is right which is predetermined bJ the clock it will fire. If 
i t 1 r. not the right time it will return to the loop. At this time 
we load A 5F7B This load s A �nth the position of the cannon fire. 
It compares it for 30 Hex and if it 1 r.  less than that Jump if minus 
back to the start of ti1e loop. If it1 s greater than that, it calls 
the scoreboard .update routine. �ben you fire your cannon , that 
pellet keeps going up the screen. and �1hen it hits the top of the 
cyan line which notifies to update the scoreboard and to deduct your 
2 points . The 2 points have previously b een d educted when you hit 
the Fie Button but this ��11 update the figure on the scoreboard . At 
this time , Subtract A from A. Why? Make A 0 again. Many people use 
EXCLUSIVE OR but A from A is 0 in my book. Store this in 5F7B 
to make sure \vhen it scans here again it read s O. Jump to 581 B  
and d o  the whole thing all over again. Thi s  conclud es the main loop • 

I shall now break do\m each of these calls farther and go through 
eadh of them as they appear in the main loop. 



Starting at 581 5 the call is to 5E26 vlhich is Scoreboarc reset. 
Move into B 6 whi ch means to do this 6 times since the scoreboard 
has 6 digits. Load H and L with the memory location of 1,•here to 
find our numbers. My scoreboard routines use direct dec��l ASCII . 

Everything is stored in ASCI I .  All nlli�bers are preceeded by a 3 
meaning a group of 3 1 6 1 s for example, a 0 is represented by 30 
and a 5 by 3 5 .  This is easier than converting binary t o  decimal 
and vice versa. We think in decimal. Let it do it too . Move into 
A 30 or, a 0 then move A into M or the memory location. Increase H, 
d ecrease B Jump if not 0 meaning do this 6 times. Put 6 zeros 5F70 
to 5F75. Now move into A 3l whi ch is the digit 1 .  Store this at 
5F72 which is the hundreds place. The 1 1 s  place is at 5F70, the 
1 0 ' s  place at 5F7l and so on to 5F75 which is the 1 00 , 000 ' s  place. 
This is your reset scoreboard routine, which you could reset to 
whatever score you like. A 35 would reset to 500. 

Next in the main loop at 581 8  is a call to 5C17. This is part 
of the move cannon routine. This will be explained when the whole 
routine is called. I ' m  using a part of the routine to display the 
cannon. 

Next in the main loop at 581 B  is a call to 5COE which is now 
the whole moye cannon routine. Load A with 5FF8 . This is the left 
POT Digital to Analog readout. Move that into B because we want to 
keep that info . Load A with 5.F78 which is the last position your 
cannon was locfill!ated Compare B with A. Are they equal! The compare 
always subtracts one from another. If 0 the cannon was never fired . 
Acutally, to be more precise, the cannon was never moved . Now if it 
was moved we now get back to 5 C1 7 .  CALL 5COO. Here we have a call 
within a call. Don' t  worry. Later there are five calls within a 
call i You b etter get used to it. 5COO is to clear the cannon. 
Erase it. Okay, we could print Color 0 over it but this is slow. 
Here is what I d id from 5COO to 5COD. Load H and L with 4800 which 
is the bottom of the screen. Move into A 0 . then move that into 
memory. Increase H and L by 1 and no>T move H to A� We al1.rays do 
our logic with A. Compa�e Immediately 4A. This means we are asking 
if H and L at 4AOO �r at the end of screen memory? Jump if not 0 
meaning the answer is no, H and 1 are only at 4801 . It will keep 
doing this very ve�J fast and fill up the next 51 2 bytes with 
zeros thus, where your cannon was it won ' t  be there any more. 09 
return. Return where? Back to 5C1 A. Move Regi ster B into D. Move 
into E 40. Ihis sets your X and Y coordinates for your cannon. 
Move intoAa 1 in this case Color 1 Call the print color routine. 

Move into C 1 in this case it is character 1 or your cannon. 
CALL 043E which prints character 1 at the X and Y positions given 
by D and E. Move D into A now. This is your X axi� which you now 
store at 5F78 the X axis of the cannon and then Return. And that 
is how the cannon moves . We no;r go back to the main loop. 



.. 

.. 

The next address in our Inain loop is 581 E CALL 5B1 A which is 
the routine to move the bottom ship left to right. Move into A 
Color 2 and Call the Print routine. CALL 5BOO. 

5BOO; cl�ars sthe - ship" irl t!fJ-�:faehtrcal l.iiJ.y q�;e'\·tl�$.? tlfti' c1.rlhoW.11l s·r• 
• 1 F· - · 1 '· .. , ·· :\;.:..· " · > ; �  ()(5)' ' �r · · ' c>' - - rrl1' _Jju , + - • We are erasine the scre'en· 'merno ... ·.r ' from, '4!... -tq ,...500· 'Hex • .  , ��� -c=par�- � - - '· -'< 

be :X -'s.X-lS � - b f· •thaT 'sli.i."if�n '5F79' for''"a 60�i.ihi'ctd:s 96 de)'c:tidaH <FihU a nn}f 
far is '1:"t froni the .. ·end· ·or- clfe · screen-? "Jump '::t"f ·minus o.,;er 1' .'byW ttfj c;u ;·J 
5B2B. Why'?·'· 5B2'A -i s"s'.lbtrac·t A iffom· A cwh-1ci-h.;o&!.d- make +t o'e'ah?fb a"!Gd. '-' •r: 
that means •if. -that 'sh.i:p1 is ! too ;rar to· t'he: "i<iglftf· of the s·c-:-reeb 1\ia:l{-� Jt/- ·) . . :-\ 
0 then aad -5 -w· A.-., . If i V s  not too far right &m1 t· 0 ·Re'gister ':ft.�t b · '
add 5 morE3i to •:Lt"o�-"'' :  " H.-. ' ( l · · · .... J :':  '· ' • I  -" • .r  ·· '- '·· .. : oaiz :!!: b:!. C. 

The number""� eft .. 5B2C "'is imPottah't. Y'IhiiSJ c-Ont).olS the: '-Speed /! a-�Fn£/W �·· .. ,. 
fast that sl:fi"p�moves. It 'iJS ' set in l:fncr�mel}:ts1 of '? pi:xel.S. <1· ha'\r-��4,� I . !: 
it as -t'ast- Jifs i"ncrem'ent"s 'of :::;5 pi.lxeJ:s. ··Yo\1 carf1'use ihci-Eiinant's -ffiO-h� a. Jo. 
ever :many pHe:ts' yotfl'\.iJ.'sh:• ·Th e  '-higner tne number the��f:S.s'ter ·tfle'�1ti<pTIC� � .: 
moves across ·the' s a·reen�i He · ··the11' -store 'tha:t 'inirnoe:rL a"t 5¥7'9 slne'ii'·i;eiOo.: '' o 
must rememb'er ·tnat n\lmber)Tor:·the' !fex1Yizi.nfe" aro\iha . We· lnove- intci!,E--fll!O:> r, •·1 
a 20 whicli is -our· Yiaxis� and . is' 1i" c·onstantl-. ·rt never varl.es-.·· lfo\re1 N!n.D.;z,·m 
into D 'which 'is• 'bur .x.r'ax±s wlti:ch· we ha-ve- -just up�ateti. Move i�w·:��;).E "{:·""0 
03 which is character 3. or the ship. Call tlie 'charac'ter routi!k-� a't?,;;�o '>H.S 
043E . and RETURN� Back we ;go 'to the main loop. . · · :  '" • �.--

At 5820 we_ CALL ·5B39 · to move ship rig_tlt to left. It1 s id-�nt_icaf . .  [ 
to the left to right routine we j ust discussed but it' s  all back�aras�:-
y ou· call 5BOD c1ear right. ship routine which is the same as ci-��1 '�5 3 1 , _ _  
left ship routine oniy>:differ_ent addresses. Instead of compari�,.&l'·.!o"t· r ,_ ,· 
the right· sid'e of the''scree)1 we· are co�p�ring fbr the left sid���:9\� � ,� · ,J 
the screen. Here we j ump pv::er. 2' byt_es. \Vhy? ·we can�t put A at ll, _ y� ; . . ... 
put A at- 64 Hex or 1 00' decimal. Otherwis-e, everything is the . .  s��';'", c .., 

· - ' Back- to our main loup-· at -5824. · CALL 5DOO.-·· Fire Cann'on�· !Jid''you'.e" 
fire the cannoni' t.oid A wi th 5FF7 This· is the Fire . bcu!§toh.. Col:l:f?ar"tr: •_--1� :1· 
for 80. _ Why ?O?_ Beca,1,1se the button '3,s not th:e� ide-8:1' '0. tb· FFo:{.'$->� .::�.c.l L' 'f 
varies-'· and · 80' is the miadl'e>grounB � '·Th.ere"fdre i t··ha-s1'-Do t· to· tM s6i!fe· . 
nurnbe'ft bet\{een o· ·and 7F 61- · betVeeiY :S1 �nd FF for on �n�'-'for off;,c;.; eru:;tJ.:•>"! 
Return. 'if- pli!>fti 'i�.' meahihft'� yeti. ' :p.e'V�t - pf:b-ssed tne ' F.i}�P but;to'n:;. or a.t!"!.T ob 
If youl d':i:d prcis s' tlie� rlre;:. bU.t t.O'tr "'cA'u.G 5Ef� � therf' :Cftl:.L'l 5-E1:3 .:. Y'es3:n.lJ.t :::.to-fr 
I said • 'i't•: :t;'lltc e" rti'iic� '"'�1 'Ihl·i' caii iJ.-§0'tb 'thk '1-';o:rfe·Sb\irll 'eif d�c��eq_�"·41 
by 1 poi1ft _for e�ch c�P · ... �e }:lill,_c,o�e back, , ;t:P that rc;mti e._�at�l-6� � s x: J·! 

Store A_:lai.J 5Fo/i3-' ·.At •:-��'I"' m�o!l " ' · �-- ·- we• Jcii( rl l.c. w orr ,,£L, U 5 ..... ru. 
• A-&':§mf.F 'We:!-16ncP J\rt Wifihb '5�8"'.0il th'�P t:M!Ion-r x..Cpns1. B.of!..<.:-id� 4 '!olo:J 

thisf:orso 1j_ t·i."ir��qi t"s'-'Btil.J!et+lf'foni'�iti\.Te hl-tidi��6fl -t-fi.-&0fcf£n��nMj fi'6t=l tRW' a r..Bo-1 
edge�s·· Motreri-ln-tb& EJ:a .;n:' "Whlc'fPij_% :t.hJ."· yro po1iti'<1i·' t:fbr ' ih� 't'lp:6xe'ib�a�e.n 
cannon.e..Wa't:hl:trrei.X,: anoc·7f -pbsiitiibns� ·o �h� ��9n.:: ioh � J11al\'d_�9i!\li�c,O in��sgl.l 
C a 3 for the color you -want your bullet t;C)clfir-eJ ii'J1a<t!illh"'Ob6d3'th�0£l.£Jr.r·:"l 
Pl�t �utine,Jo.r_:;� Jlf�l ., �HrJ;J" .P,� Y.9�"J:f,r a9-�HY·s- IJg> sft.-,!4 n�li.£9-JI.'Mo �1��ac 
w�J.ch J.s 1��±�j Y.o�5 ll(.9f:r6!?�E!)1§f ,t }g;;q§!lb�E.<l g��.c5Il�2.ui ��ec.§h�lli.t�.ts"I 
nght to !!! l �-� H� , :ml,p;:t<' g�a�,_r Jil f.9y'lr ;;:;t:h��ll:!:2n� t "',.ove. r(P�fl Ilo"t4.eb'!od n�"J\0 ·� 
restore ,�ng 0 f��ri�,J·c1� th �a� cJ;:m .Y.� tEloBE:l.i:�tl.st..o �-ttY:. tY.!l\l:.>fg:r;- ..,y;om:;�i!rf. qool 

- ·} r 1'1'.: .:. ·.�;� · I  .,.01 �·-I!:.· tMc.:1 �t :l·�-o_(::: nC\t 9rl.j t-:.: �J!i'i' T�'-.i C rf.t.i:w A bsoJ 
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Mov;e into C 0 and call 0600 the Plot ro.utine to erase the dot you 
plo tted . 'lhus a: dot appears, your ship moves and the dot goes away. 
Move E in·bo • which is your Y axis. Subtract 3. Remember, we ' re movi!lg 
it up the screen and in Machine Code when we move up the screen the 
numbers decrease example, Coordinate 0, 0 is at the upper left •. 
Move it back to E. PUSH D and POP B Why this command? I could have 
said Move D to B and Move E to C because I wanted the information in 
D and E also to move to B and C but it happens that I remember the 
H ex codes for Pushes and Pops easier than that of the Moves so I 
did it this way. •Call the Get P-ixel routine. This r01atine takes the 
X and Y location now in B and C returns the color of that pixel. Now 
it compares ;i. t for Color 1 which is the color of cannon and top line 
of scoreboard . This means you have hit nothing. Return if o. 
Now compare for Color 2 which is the color of the ship. Jump if not 0 
meaning nothing is there but a blank to 5D1 7 a?d do the whole thing 
over again. Move the little pellet up 1 ,  move the ship left and right 
and check ali that information. 

If, however, it is Color 2 then we go to the Hit �arget routine 
which begins at 5D3Ao Move E into A Subtract 5 and move A back into E. 
This i s  so you get the e:x:plosion over the ship. Compare A now for 
1 2  H ex. This is to see if i t 1 s the lower ship or the higher ship. lfuy? 
If it1 s the higher ship you get 20 points ; if it 1 s  the lower ship you 
get 1 0  points. If it is the high ship , _ CALL If 0 5E84 which is the 
Times 1 0  Scoreboard routine. If it 1 s not · it will skip over this. 

Now at 5D43 Move into A 3 Call -the Print Routine. Move into C 
4 Call the Character routine using the fourth character, the explosion 
character. Call 5E84 which is the increase Times 10 Scoreboard 

· 

routine again. CALL 5E3D Update Scoreboard - Routine. 
CALL 5AOO for the Blow Up Ship Effects Routine .  Here is how this 

routine works : Move intO A 0A or 1 0  Decimal. PUSH it. We' re going to 
do this 1 0  times. wad B and C with· 5F6F and Call the Color Routine . 
This turns off Color y to a background color. Load B and C wi th OA ( 1 0  
Decimal) kla.d. D a.nd E with 2. 0  (32 Decimal) . CALL O?BF Tone Routine. 
Make a beep. 

· Load 11 and '0: now ;wi t.h. . 5:.ElSQ our :fi'ilr.s.t color table ·to turn back on 
Col_dr J, ..  -anclll��it..MrGolori"< Jlt:nLtine•, �Now 'Load . .B anci-::G_nwith 5 Decimal, 
Load: D :a:nd; • .lh•lih1lh C'i£. J Daeimillli neal11)Lttlie r-T6n:e FRout'i:ne -017BF dnROP PSW A and 
F!l.agS:. �qrea'Se.J A iUYnbt.JUinp . .o $f.lliots0rt4t,5A:02 omea.rting dcr 11 that over 
aga,j,n : 1 0, t:ilmE!.s:, � I:ilt.t · .o C9• 'Return., ' "That. dsJ�you�sship effects 

· 

ro.litin.ee::a"We: Ite;� .ack to 5D56o 

; · ;- 5D56 iG9J:,JiBil*RNri. �-gthe rlliill:fl'a,rge..t �1J,tin� w:� will now be 
reJturn,d:ng_ 1i..OJ li>_qr ma>i"'.•t loop;., Remembe� tbat we can ,Fe..t.l;l<rn by hi tting 
a �� boJldEUt ror -b�tflitting a 'Sh:bpo_ W� rettll'Il to· 582.'7 in our main 
leo� whic� says GAhL_ 5P5.A Mis�11� Fi�e. This is it firing upon you. 
Load< 1l with. 5FEF 'Lb'is i-s_ .th_e 1/�G c-1--oc�. C0mpare f0.r · to, Re turn if 
Positive .  Mearting 246 sixtie·ths of a second it will do nothing. :'{ou 
can vary thd.s time to whatever interval you would like. They wlll 
col!le at you faster or slower. If you return, YOl\ are back in the main 
loop. If its number is up, we Move into A 3 Call Print routine for 
Color J. Move into A 28 or the Y Coordinate of where the missile will 
begin to drop. Store that a"t ?F?C. Md..ssile Y Po si tion. 
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Now move it from A into E. Load A 1-1ith 5E79. Tnis is the X position 
of the left to right ship. Move that into D so that D and E now have 
an X and a Y po sition of where that missile will be corning from. Move 
into C 5 or Character 5 the missile. CALL 3E04 which is the character 
Output routine Move into A 0 Call the Print Routine for Color 0 the 
blank. Call the character. This means we have printed the missile and 
then erased the missile. It blinks. Increase E the X axis .  PUSH D 
P6P B merely moves it into B and C as discussed earlier and CALL 061 0 
to return the pixel color of X and Y positions. Compare it for 1 or 
Color 1 .  That ' s  us, the cannon in Color 1 .  Jump if 0 to the Hit 
Cannon Routine at 5D9D. If it 1 s  not 0 meaning it d idn ' t  hit our 
cannon yet PUSH D CALL 5B1 A and CALL 5B39. Our old friends Move The 
Ships ! CALL 5 COE Move The Cannon. If you moved it. POP D Get that 
value back. Increase E. Increase D. Increase E. Increa�e D. Four times .  
Plus the one w e  mentioned before-five times. �le want that missile 
to fall very �ast at us. ( Hell, \.Ie don ' t  want it, but it will an:,Way) 
Hove that into E for our new Y posi tion. Compare that for 48 meaning 
Did the missile hit the bo ttom of the screen yet? Jump if minus to 
5D67 

and do it all over again. If not, C9 RETURN. 
If the missile hit your cannon d etected by 6olor 1 Jump to 5D9D 

Hit Cannon Routine. Kove into A 3. Call the Print Routine. Move into 
C 4 or the character �. Call the character routine. 
CALL 5E90. �is i s  the Decrease Scoreboard by 1 00 points routines. 
CALL 5E3D to print the new score .  t<iove into A OA meaning we ' re going 
to do the following thing 1 0  times. PUSH A to remember that number. 
CALL 5AOO for the Blow up ship effects routine. We ' re using it again. 
Only this time it is you b eing blown up. One can change that and I 
will d iscuss endings later. POP A and tl':e flags, Decrease A by 1 .Jump 
if no t 0 meaning did you do this routine 1 0  times? Jur:tp to 5DAF no. 
If yes, CALL 5 C1 7  to print your cannon. You just blew it up so you 
must replace it. That is the Hit Cannon routine. We return to 582A 
where we continue our loop as mentioned earlier. 

This leaves us with t�o� last things, the character set and the 
scoreboard . For further information about how characters are w�d e, 
refer to 8080 FOR EVERYONE or to INTERACTIONS Vol . 1 no . 4 Page 2 .  
All characters afe 8 by 8 pixels.  A t  5FOO and 5F01 are 8 and 8 
meaning 8 X by 8 Y pixels.  Following every 8 bytes represent a 
character. You can change or alter them ho�orever you �<d.sh. I 'w not 
a very good artist when it corr.es to these things . I leave it in 
your hands.  

The scoreboard i s  mad e up of two maj cr parts . First, the printing 
of the scores with full zero suppression which is not usually done 
in via eo games .  Secondly, the increment and d ecrement of the scores. 
As I mentioned earlier, the scoreboard has two table s :  an ASCII 
table going from 1 1 ::: , 1 0 ' s ,  1 00 ' s ,  etc. and a Print table ;rhich does 
the reverse ;  1 o, OCO ' s,  1 000 ' s, 1 001  s, 1 0 1  s , 1 1 s. This is after all 
the way the s core is printed . Eut it 1 E>  easier to compute the scores 
using 1 1 s  first and so on then later to use the reverse order to print. 



The routli1e for adding up scores begins at 5EOO. Load H and L 
with 5F70. 'lhis is the address of the beginning table or the 1 1 s 
place. This routine increases scoreboard by 1 .  Move it to A from H. 
Increase A by 1 and compare it for 3A. Why? Remember we 1 re using 
ASCIIA 39 is a 9 in ASCII and a 3A is a carry in this case. Jump if 
0 to 5EOC meaning yes, we have a carry. If we have no carry and i t ' s  
9 o r  under, move i t  back to memory A to l1 and HETU R."'. That 1 :o all . 
If it is greater than 9 and we have a carry, move into A a 30 or 
an ASCII o. Move that into memory now increase H and L by 1 and 
jump back to 5ID3 to bring up the next digi t  and do it all over 
again. Increment each place as you go alorig. 

To decrease the scoreboard by 1 the routine is at 5E13 Load 
H and L with the same 5F70 Move it into A, we d ecrease A now, and 
this time >Fe compare it for 2F o r  less than 30 or ASCII 0. Jump if 0 .  
If it' s  not, move it back t o  memo�J from A and return. Thus it was 
a 2 minus a 1' is 31 so move it and leave it. If it was 0, move into 
A after you Jump to 5E1iF a 39 >Thich is 9 and move that into memory 
Increase H and L by 1 .  Jump to 5E1 6  and do it all over again 
for the different places . This is increasing and d ecreasing by 1 .  
Hov about increasing and d ecreasing by more than 1 ?  At 5E78 Decrease 
by 1 0. All this does is load A with 1 0  PUSH and Call the d ecrease 
routine 1 0  time s .  It can only decrease 1 at a time . This is not the 
most efficient way to do this but it is the easiest. If you were doing 
it more efficiently you could load H and L with the placement of 1 0 1 s  
and then Call 5 E16. Either way will work. I'm gi vi:r:g bo$ 1m.ys so 
you may see it. At 5E84 is the increase by 10 routine . wbich is nothing 
more than 10 loops of the increase by 1 routine. At 5Eli0 is the Decrease 
by 1 00 routine. This is a FOR lpop of · calling the d ecrease by 1 0  
calls the decrease by 1 routine ! 5E9C increase by 1 00 which calls 
increase by 1 0 1 s  which calls the increase b� 1 1 s .  Again, these are 
put here to d emonstrate loops in a loop. They are not efficient and 
they are rather slow. But, they wor� in this example. If you were 
going to rewrite it I recommend loading H and L simply with the 
place you want to increment like 1 0 1 s  are at 5F71 and then Call the 
Increase Decrea<>e routines at 3 . b�rtes up and it will worm great too . 

That leaves us with. 5.E3D Scoreboard Display routine. Load B and C 
with 5F55 and Call 05A2 Box routine ih Hom 1 .  At 5F55 is the size and 
coordinates of our box. Refer to· your .HOM listings to see hm1 this o r  
any HOM routines mentioned i n  this program 1rork . Any calls of O?FF 
or less refer to HOH routines .  Load B and C with the Call to another 
box which draws that line at the bottom of the scoreboard . Move into 
A Color 0 Call the print routine. Yes ,  oTe 1 re printing in Color o.  
We just made a box s o  we ' re going t o  print the background color in 
the box. It add s  a nice touch • . Load H and L with 5F40 or the print 
storage addres.s of the scoreboard . Load D and E with 5F75 which is the 
1 00,000 1 s  place of the ASCII scores we discussed earlier. We must now 
reverse to print the right way. Move into B 6 Do it 6 times . 6 places. 
Load A with D and E. D and E contain the address 5F75 Move A to H, 
now 5F40, Increase H and· L, Decrease D and E, Decrease B, and Jump if not 0 
to 5E56. Increase the screen storage by 1 plac e Hlli.le d ecreasing the 
ASCII storage by 1 place reversing places whereby 1 '  s are nol-l in the 
6th .place. Thus , scores are printed correctly. If that so11nd s confusing 
it may be but tha t ' s  ho\.1 it works ! 
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Load B and C with 5F40 and D with 27 anc.l E with 06 for X and Y 
coordinates and B and C contain the address of the screen scoreboard . 
At 5E64, load A using B and C as an addres s .  Compare it with 39 
meaning : is there 900, 000? The scoreboard is d esigned to go only to 
99, 999 b ecause I ' m  using the las t  place to d e tect if you went 
below 0 thus it will count to nine hundred thousand nine hundred what
ever. Jump to the Lo s e  Routine if 0 We 1 J� get back to thi s .  

A t  5E6A now load A again using B and C. I kno·_. H e  d i d  that but 
we 1 re going to do it again . This t�e we coopare it for 30 or a o.  
This i s  your zero suppression. Jump if not 0 t o  054F Now how can we 
j ump to a Ra1 routine and not return because all ROM Routines have 
returns. That ' s great ! Vle 1 re going to return to our main loop or 
wherever we came from when we called this routine in the first place.  
Let RON 1 return us. V.'hy should we take more bytes Yes you can have 
a direct j ump to a RON routine and it •rill bring you rieht back to 
whatever is on your stack. So make sure you don ' t  push anything on 
your stack when you jump to a ROH routine or when you return it 1 s 
going to return to the last thi ng you pushed . So make sure a Call i s  
the l a s t  thing o n  your stack. Boy, that ' s  confusing even to me l 

If it is o, increase B and C by 1 B and C are the addres s .  
Hove D into A and Add 6. Move A back t o  D. Wh a t  d id w e  do here? We 
took the X coordinate of our print routine and He alilded 6 or moved 
it over a place. That way the 1 1 s place will al;mys be the farthest 
right thing on the s coreboard . Jump to 5E6A and do all that over again. 

Now at 5E67 I said Jump to a lose routine. Well , I mentioned no 
numbers and on your printout sheets of the listing it says 0 o.  
What do you mean Jump t o  0 0! You' re going t o  fill i n  the blank. You 
are going to make me a lose routine. Right now it will j ump to Depress 
L R to Restart. So when you have a score of 0 or b elow, you ;rill have 
to restart it. Anyone out there ready for a challenge? I know there 
are some great people out there so I want to see some fancy lose 
routines and we will publish them in a later issue. 

This concludes the d i s cussion of the game. If you have questions , 
please write or call and I 1 11 be happy to answer any questions . I took 
approximately 1 0  hours to complete writing it so if there is a bug o r  
something please excuse me . I don ' t.  think there i s .  I surprised myself 
in how quickly I got through it. I guess I haven ' t  lost my touch in 
Machine Code .  Many things can be done to change this basic outline 
such as : changing colors, characeers , d ifferent blowup routines for 
your cannon and ship s ,  putting in tones , for the Fire button, putting 
in two or three missile s .  Let yourself go. All I did was give you a 
shell, a basic concept. The goal was to teach you how Hachine Language 
is put together as a whole .  You are the pilot, you have the control 
now. In this case I can say shape up or ship out or you ' l l  be blown 
off the screen. 

I have b een very hesitant over the year to do this proj ect as it 
does take a lot of space and I hope those of you not interested are 
no t bothered by it. La s t  month we got all you FORTil nuts. This time, 
!>lachine Cod e nuts . Hopefully , we can get to everyone 1 ::  fancy in time . 
Thank you for another great �1achine Shop Talk . 

Sincerely, 

George A. Legge t t  



3 1  LX I SP C L  CAL L. 5 8 3 0  1 E l'1 v 1 c. 5 8 0 0  5 8  3 2  S 8 0 0  2 1  L.X I H 
5 8 3 1 2 0  "' 5 8 0  I 0 0 "' 58 3 3  3 D  * 580 1 0 0  1t 

5 8 0 2  4 C  * 58 3 4  5 £  5 b 3 2 5 7  .1 J I.i  [., H "' 
5 80 2  4 4  * 

5 8 0 3  C D  CALL 5!3 3 5 9 7  S UB A 9 7  S UB A S 8 3 3  i1J E.  ;1 Vl c SB0 3 
5 8 0 4  7 3  "' 58 3 6  3 2  S TA 7 7  1"1 J V  M . A S 8 3 4  0 3  I< 5 8 0 4 
5 8 0 5  0 5  * 58 3 7  7 8 * 5 8 0 5 2 3  I •�X H 5 8 3 5  c c  c�AL L 
5 8 0 6 0 1  LX I 8 58 38 S F  * 

7 C 1"1 J V A• rl 5 b J 6  3 t.  I< 5 80 6 
5 8 0 7  6 0  * 58 39 C 3  J M P  5 8 0  7 F £  CPI 5 8 3 7 0 4  "' 
5 8 08 S F  * 58 3 A  1 8  * S 8 03 4 5  * 5 8 38 C9 P. E. T  
5 8 09 C D  CALL 58 3 8  58 * 5 809 C 2  J 1-J Z  5 !:3 39 J E  1'1 \1 L �� 
5 8 0 A 3 6  * 

5 8 0 A  0 3  .. 5 8 3A 0 2  � 
5 8 0 8  0 6  * 

S 8 0 8  5 8  * 5 8 3 8  C D  CP.L L 
. 5 8 0 C  2 1  LX I H 580 C C9 R E T  5 8 3 C  2 F  � 

S 8 0 D  0 0  * 5A00. 3 £  M VI A 580 (. 2 1  LX I H S B 3 L  0 6  "' 
S 8 0 E  S F  * 5Ml l lil A  * 

SBe: E 0 0  * 5 8 3 E. C D  Cf>.L l.  
5 8 0 F  2 2  SHL D 5A0 2 F S  P Sri P S III 5 80 f 42 * 5 8 3 F  (1 c * 
5 8 1 0  E l  * SAI1J 3  0 1  LX I 8 5 8 1 0  9 7 S UB A 5 8 40 5 13  "' 
5 8 1 1  S F  * 5 A 0 4  6 5  * 58 1 1 7 7  r1 J V  1"1• A 5 8 4 1  3A L DA 
5 8 1 2  C D  CALL 5A0 5 5 F  • 

5 8 1 2  2 3 I 1� X  H 58 4 2 7 A "' 
5 8 1 3  2 6  * 5A06 C D  CALL �8 1 3  7 C  1'1 J V  A• H 58 4 3 S F  * 
5 8 1 4  S E  * 5A 0 7  3 6  * 5 8 1 4  F E  CPI 5 8 4 4  F E  CPI 
5 8 1 5  C D  CALL 5A08 0 6  * 

5 8 1 5 4 4  * S o 4 5  0 5  "' 
5 8 1 6  3 D  * 5A09 0 1  LX I 8 5 8 1 6  C 2  J L� Z  5 8 46 F 2  J P  
5 8 1 7  5 £  * 5A0A 0A * 

5 8 1 7 H J  * 58 4 7 4 8  * 
5 8 1 8  C D  CALL 5A0 8  0 0  * 

5 8 1 3  5 8  * 5 8 48 5 8  * 
5 8 1 9  I 7 * 

5A0 C I I  LX I r: 5 8 1 9  C9 R E T  5 8. 49 3 C.  ,,J V I  A 58 I A  s c  * 5A0 D 2 0  * 5 B I A  3 .£ r1 VI A 5 8 4A 6 4  "' 5 8 1 8  C D  CALL 5A0 E 0 0  * 
5 8 1 8  0 2  * 5 8 4 6  D6 s ur 5 8 1 c 0 E  * 5A0 F c c  CALL ss t c · c r;  CALL 5 o 4 C  0 A  * 5 8 1 D s c  * 5A 1 0  B F  * 
5 8 1 D 2 F  * 5 8 4 C 3 2  S TA 5 8 1 E C D  CALL SA i l 0 ?  * 
5 8 1 £  0 6  * 5 8 4 £  7 A  * 5 8 1 F l A  * 

5 A l 2 0 1  LX I 8 5 8 1 F c c  CALL 5 8 4 f S F  * 5 8 2 0  58 * 
5A I 3  6 0  * 

5 1:l 2 0  0 0 * 5 8 5 0  I £  M VI E. 5 8 2 1  C D  CALL 5A I 4  S F  * S 8 2 1 5 8  * 5 8 S i  1 2  * 5 8 2 2 39 * 
SA l 5 C L  CALL 3A L LA 5 8 52 0 £  i1 VI c 5 8 2 2  5 8 2 3  58 * 
5.A I 6  3 6  * 

7 9  5 8 5 3  0 2  I< 5 8 2 3 * 5 8 2 4  C D  CALL 
5A l 7  0 6  * 

5 8 2 4  S F  * 5 8 5 4  5 7  <1 J V  L, A 5 8 2 5  0 0  * 
5A l 8  0 1  L X I  8 S B 2 5 F E.  CPI 5 8 5 S  C D CALL 5 8 2 6 5 0  � 5A l 9  0 5  * 5 8 2 6  6 0 "' 5 8 56 3 £ .. 5 8 2 7  C D  CALL 
SA l A 0 0  * 582 7 FA J i1 5 8 5 7  0 4 I< 5 8 28 SA * 
5J\ I B  I I  l.X I [) 5823 S 8 58 C9 R E T  2 8  * 5 8 29 5 0  * 
SA l C 3 0  * 5 829 5 8  * 5 8 2 A  3 A  L OA SA l D 0 0 * 

.5E2A 9 7 S LIB A 5 8 2 8  7 8 * 
SA l E  c c  CALL 5 8 2 8  A LI C6 5 8 2 C  S F  * 
SA I F  B F  * 

5 8 2 C 0 f  * 5 8 2 0  F E  CPI 
5A2 0  0 7  * 

5 8 2 C 3 2  S TA S 8 2 E  3 0  * 
5A2 1 F l  P J P P S W  5 8 2 £  79 "' 5 8 2 F  F A  JM 
5A2 2 3 C  OC R A 

5 8 2 F S F  * 5 8 3 0  1 8 * 
5A2 3  C 2  J N Z · 

5 8  3 1  58 * 
5A2 4 0 2  * 

5A2 5 SA * 

5A26 C9 R E T  



=: r- 0 ,� ? I  LX I H 5 L0 0 3 A  L LA 
5 C2 F  C C  CAL L J V  , ,  - 5 C0 1  F 7  * 
5 C 3 0  1 0  * =; C 0 1 " "  � -v 

48 _ s ce 2 s F  .. 
" c  3 1 0 c * 5 C 0 2  � v 

5 C Q: 3 3 £  \1 V I  A 5 C 0 3  F E  C P !  
5 C 3 2  F E  C P I  

s c0 4 0 0  * 5 De 4 .3 0  * 
5 C 3 3  0 1  * 

5 C i21 5 7 7  M J V  t'1 1 A 5 C0 5  F 0  RP 
5 C 3 4 C3 RZ 

S C 0 6  2 3  I t�X H 5 C0 6 C C  CALL 
5 C 3 5  FE C P I  s C 0 7 7 C r1 ) V A ,  H S 0 0  7 I 3 * 
S C 3 6 0 2 * 

5 C 03 F E  CP I S 003 5 £  * 
5 C 3 7  C 2  J N Z  

5 C 09 4A * S C09 C C  CALL 
5 C 38 1 7  * 

5 C 121 A  C2 J t� Z  5 00 A  1 3  * 
5 0 39 5 C  t: 

5 C 0 8  0 3  * 5 C0 8  5 £  * 
5 C 3A 7 8  ,'1 J V  A• E 

5 C 0 C  5C * 5 C0 C  32 S TA 
5 C 3 8  C6 S U I  

5 C 0 D  C9 R E T 5 C0 C  7 8  * 
5 L3 C  0 5  * 

5 C 0 E  3A L CA 5 C0 £  S f  * 
5 D 3 C  S f  t'l ) V  £, A 

S C 0 F  F8 * 5 D0 f  3A L CA 
5 C 3 £  F E  C P !  

5 C I 0  S F  * 5 D I 0 78 * 
5 C 3 f  1 2  * 

5 C I I 4 7 t'1 •) V 8, A 5 0  I I 5 F * 
5 C40 C C CZ. 

5 C I 2  3 A  L OA 5 C I 2  C 6  A C! 
5 D 4 1  3 4  t: 

5 C I 3  73 * 5 [ 1 3  0 3  * 
S C 4 2  5 £  * 

5 C I 4 S F  * 5 C I 4 5 7  M 'J \J  [, A 5 C 4 3  3 E  ,'1 V! A 
5 C I S 88 0'1 P 8 5 0 1 5 I E  r1 Vl  £ 

5 C 4 4  0 3  * 
5 C I 6  C8 RZ 5 C I 6 3 £  * 

5 C 4 5  C C  CAL L 
5 C I 7  C D  CALL 5 0 1 7 0 E  r1 V I  C 

5 C 4 6  2 F  * 
5 C I 8  0 0  * 5 0 1 8 0 3  * 

5 0 4 7  0 6 t: 
s c t 9  SC * 5 C l 9  C r  CALL 

S C 4B e £.  l'1 UI C 
S C I A  50 M J V D, 8  S O I A  0 0  * 

5 C 49 0 4  * 
5 C l 8  I E  M VI E 5 0 1 8 0 6  * 

5 C 4A C C  C.O.L L 5 C I C  40 * 5 0 I C C 5  P SH C S C 48 3 f.  * 5 C I O  3 £  M V !  A 5 C I C C C  CAL L 
5 C 4 C  0 £;  t< 5 C ! E  0 1  * S O l E l A  * 
5 C 4 L:  C C  CALL 5 C I F  C O  CAL L 5 D I F 58 * 
5 L 4 E .3 4 l< 5 C 2 0  2 F  * 5 02 0  C C  CAL L 
s c 4 F 5 £  * 5 C 2 1  0 6  * 5 C2 1  39 * 
S L 5 0  C L  CJ-\L L 5 C 2 2  0 £  M VI C 5 C 2 2  58 * 5 C 5 1 3 C  t: 5 C 2 3  0 1  * 5 02 3  C l  P J P L 
5 c 5 2  5 £  " 5 C 2 4  C D  CAL L 5 L2 4  0 £  •'1 \1 !  C 
5 C 5 3  C C  CALL 5 C 2 5  3 E  * 5 C2 5  0 0  * 5 L 5 4  0 0  * 5 C 2 6  0 4  * 5 02 6  C C  CALL 
5 0 5 5  SA * 5 C 2 7  7 A  11 J V  A, C 5 C2 7  0 0  * 
5 L 5 6  C C  CALL 5 C 28 3 2 S T A 5 C28 0 6 * 5 c 5 7 0 0 * 5 C 2 9  78 * 5 C29 7 8  M ) V  A• £ 5 C 53 5 8  " 5 C 2 A  S F  * 5 C2 A  L6 S G! 
5 C S9 C9 R ET 5 C 2 8  C9 R E T 5 C2 B  0 3  t: 
5 C 5A 3A L C.A 5 02 C 5 f <1 J V £, A 

C 8 £ F t: 5 C2 0 C 5 P SH C 
L C 5 F * 5 C2 E C I P )  P 8 
c c F t:. .:; p I  

c £ I tt  " 

C f F {3 P.P 

5 [6 0 3 E. . 1  V l  A 

5 C6 1 0 3  � 
S C 6 2  C L  CALL 

5 Ct 3  2 f  " 

5 06 4 0 6  * 

5 [ 6 5  J £ ;·1 \ d "' 

5 [ 6 6  2:! " 

5 [ 6 7 32 S TA 

5 C 68 7 C "" 
S L69 SF  "' 
5 C6 A  S F  ···1 ) V  L A  
5 C6 8  3A L DA 

5 C 6 C  79 " 
5 L6 C S F  * 
5 C6 £ 5 7  t'1 J V C. �� 
5 06 F t1 t!. t'1 V L C 
s c  7 v) v J:S  " 
5 L 7 1 C C CJ.'.L L 

5 L 7 2  3 E.  "' 
5 L 7 3  0 '<  
5 C 7 4  3 £  L"l VI A 

5 C 7 5 0 0  .. 

5 C 7 6 C [. C.O.LL 
5 [ 7 7  2 f  * 
5 [, 78 0 t " 
5 C 79 C L  G 1->.J .• L 
5 D 7 A  3 £ � 
5 [ 7 5 0 4  " 

5 C 7 C I C l ·� i1 f.. 
5 C 7 C L 5 P SH C 
5 C 7 E C l  P J P  8 
5 iJ 7 f  C L  GJ.\l.L 
5 [8 0  H� * 
s m  t tJ o "' 
5 1:8 2  F E:  C H  
5 [8 3 0 1  � 
5 C3 4 CP. J �  
:S W  5 9 C "' 
5 [8 6  5 [.  " 
:5 [3  7 CS P SH C 
5 [8 8  C C  CALL 

5 C3 9  l A  * 
5 C8 A  58 * 

5 [3 8  C C  CALL 

5 L8 C  39 "' 
5 C3 L  5 G  * 



5 03 E  C D  CALL 5 E0 0  2 1  LX I H 5 E.3 0 C2 J ,E 5 E. 5 t. 0 1  L;< I B 

5 03 F  '0 E  * S E.0 1  7 0  * 5 £3 1  2 C  * 5 E. 5 F  40 * 

s m 0 S C  * S E0 2  S F  * 5 £ 3 2 5 E. ;. 5 E6 0  5 F  * 
S m I 0 I PO P D 5 Eel 3 7 E r1 )  V A• l'l 5 E3 3 3 E r1 V I A 5 E.6 I I I LX I [, 

5 m 2 I C  I N R  E 5 E0 4  3 C  I N R  A S E 3 Ll  3 1  * 5 £62 0 6 • 
s m 3  I C  I N R  E S £0 5  F E  C P I  S £ 3 5  3 2 S TA S £6 3  2 7  * 
S m ll  I C  I N R  E 5 £0 6  3A * 5 £3 6  7 2  * S £6 Ll  e·A L DA:< 8 
5 m 5  I C  HJ R E 5 E0 7  CA J Z  5 £ 3 7 S F  * 5 £6 5 F E  G?l 
5 ['9 6 7 8  M O V  A• E 5 £06 0 C  * 5 £38 9 7  S UB A 5 £6 6  39 * 
5 1:'9 7  F E  CPI 5 E09 5 E  * 5 £ 39 32 STA 5 E6 7  CA J Z  
5 m B Ll 2  * 5 E0 A  7 7  M O V  M ,  A S E3A 7 6  * 5 E68 0 0  * 
S 00 9  FA J M  S E0 8  C 9  R E T  5 E 3 8 S F  * S E69 0 0  * 
S OO A 6 7  * 5 E0 C  3 E  M V I  A 5 E.3 C  C9 R ET 5 E. 6A 0 A  L L<.\:-< b 
S W B S [;  * 5 E0 C  3 0  * 5 E.3 C  0 1  L:'( l B 5 £6 8  F E  CPI 
5 00 C  C9 R ET S E0 E  7 7  M O V  M , A 5 E 3 E. 5 5  * 5 E.6 C  30 * 
S W D  3 E  M V I  A S E0 F  2 3  I NX H 5 E. 3 F  S F  * 5 E6 C C 2  J 1� Z  
S OO E  0 3  * · s E I 0 C 3  J M P  5 E ll0 C C CALL 5 E6 t. LlF * 
5 00 F  C D  CALL S E l l 0 3  * S E Ll !  A2 * 5 E. 6 F  0 5  * 
S DA0 2 F  * 5 E I 2 5 E  * 5 E ll2 0 5  * 5 E. 7 0  0 3  l •�X 8 
5 DA I  0 6  * 5 £ 1 3 2 1  LX I H 5 E. Ll 3 0 1  LX I 8 5 £ 7 1  7A ;'1 ') \i  A• C 
5 DA2 ' 0 E  M VI C 5 E 1 4 7 0  * · 5 E 4 Ll  50 * 5 £ 7 2 C 6  A DI 
5 DA 3 0 ll * 5 E I 5 S F * 5 E. 4 5 5 F * 5 E 7 3 0 6 * 
S DA Ll  C D  CALL 5 E 1 6 7 E  M O V  A, ,'1 5 E ll 6  C L  CAL L 5 £ 7 Ll  5 7  t'1 J V  L A  
5 DA 5  3 £  * 5 E 1 7 3 C  C C R  A 5 E ll 7  A2 * 5 E 7 5  C 3 J ,'1 P 
5 DA 6  0 Ll  * 5 E 1 8  F E  C P I  5 E. Ll3 0 5  • 5 E 7 6 6A "' 
5 DA 7  C D  CALL 5 £ 1 9  2 F  * 5 E ll9 3 £  l'1 V I  A 5 E. 7 7  s t.  " 
5 DA6 9 0  * 5 E I A  CA J Z  5 E4A 0 0  * 5 E 73 3 £:: t1 VI A 

· 5 DA9 5 E  * S E I B  I F  * 5 £ 48 C C  CALL 5 E 79 0A * 
5 DAA C D  CALL 5 E I C 5 £  * 5 £4 C  2 f  * 5 E. 7A F 5  P SH P S \01  
5 DAB 3 D  * 5 £ 1 C 7 7  ,'1 J V  l"l • A  5 E.4 [,  0 6  * 5 £ 7 8  C O  CAL L  
5 DA C 5 E * 5 E I E C9 R E T 5 E ll  E 2 1 L '< I :-1 5 E.7 c 1 3 • 
5 DA D 3 E M VI A 5 £ I  F 3 E M VI A 5 E ll  F 40 *· . 5 £ 7 c 5 £  • 
5 DA E 0A * 5 £2 0  39 * 5 £ 5 0  5 F * 5 £ 7  E. f 1 P J P  P S \01  
5 DA F  F 5  P SH P S\ol 5 £2 1  7 7  ,'1 J V  l"l ,· A 5 £ 5 1 I I  LX I C 5 £ 7 F  J C  G•�R A 
5 DB0 C D  CALL 5 E2 2  2 3 I NX H 5 E � 2 7 5  * 5 EB 0  C 2 . J c-J Z  
5 DB ! 0 0  * 5 £2 3 C J  J t'1 P  5 E 5 3  S f  * 5 ES  t 7 A  * 5 DB2 SA * 5 E2 4 1 6  • · 5 E. 5 Ll  0 6  M VI 8 5 £3 2  5 £  "' 5 CB 3  F l  PO P P SW 5 £2 5  5 £ * .5 E 5 5 0 6  * 5 £6 3  C9 F: E. T  5 DB 4  3 D  DCR A 5 £ 2 6  0 6  1'1 VI 8 5 £ 5 6  ' l A  L CAX C 5 £6 Ll  3 t.  i'I V I  A 5 DB 5  C2 J N Z  5 £2 7  0 6  * 5 £ 5 7 7 7  1'1 J V  M , A 5 Ei3 5  0 A  * 
5 DB 6  A F  * 5 £28 2 1  LX I H 5 £ 53 2 3  I ·�X H 5 1!.3 6 F 5  P SH p S \01  
5 DB 7 5 D  * 5£29 7 0  * 5 E. 59 I B CCX C 5 t:g  7 C C  CALL 
5 DB8 C D  CALL 5 E.2A S F  * 5 £5 A  0 5  CCR 8 5 £6 8  0 0  * 5 D89 I 7 * 5 E2 B  3 £  M V I A 5 £ 5 8  C2 J N Z  
5 DBA 5 C  * 5 £2 C  3 0  * 5 £ 5 C  5 6  * 
5 DBB C9 R ET 5 E2 C  7 7  M J V  M • A 5 E 5 C  5 E  * 

5 E2 E  2 3  I NX H 

5 E2 F  0 5  CCR 8 

5 £3 9  5 E  * 

5 £8 A  F I P J P  P S w  
5 E8 B  3 L  
5 i:3 C  C2 
5 E8 L f.S 6  

5 1:.3 E 5 E.  

CCR A 
J ,� z.  

5 E8  F ,�q ::< E.T  
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5 E9 0 3 E  •'1 VI A C'l HRA C T E R 
5 E9 I 0A " 

S E T CH ARA C T ER 
5 £9 2  F 5  P SH P S \11 S E T 
5 £9 3 c c  GALL 

5 F 0 0  '3 5 F 2 2  30 
5 £9 4  78 * 

5 F 0 1 3 5 F 2 3 30 
5 £9 5  5 £  * 

5 F 0 2  1 0  5 F 2 4 48 
5 Eq 6 F I P·J P P S�J 5 F 0 3  33 5 F 2 5  43 
5 £9 7 3 C  C C R  A 

5 F 0 4 7 8  5 F 2 6  5 £9!3 C 2 J I-J Z  
3 0  

5 E9 9 9 2  
5 F0 5 F E  S F  2 7 00 " S r i? E  5 E9 .A  5 £  * l' E  5 F 28 0 0  

5 £'9 8  C9 R ET 
5 F 0 7 F E  5 F 29 00 

5 E9 C 3 £  t'1V I  5 F 08 F E  
A 

5F09 5 £9 c 0A * F E  

5 E9 E F S P SH P SW 5 £9 F G D  CALL 
5 EA0 3 ll  " 
5 EA I 5 £  " 

5 F 0 A  I 
5 E.A2 F l Pu P 5 F 0 8 3 P S W 5 F0 C  5 E A 3  3 C  CCR A 

7 

5 EA 4 G 2  J ,-J z  
5 F 0  C 3 F  

5 EA5 9 E.  * 5 F 0 E 7 F  

5 EA6 5 E  * 5 F 0 F  F F  

5 EA7 C9 R E T 
5 F l 0  7 F  

5 F l  I 3 F  

:": F l 2  8 0  
5 F l 3  C 0 

5 F l ll £0 
S F ! 5 F'J 

5 F l 6  F E  
SFI 7 F F  

S F  1 3  F E  
5 F l 9  F8 

5 F I A  9 2  

5 F I B  5 ll  
5 F  I C 1 0  
S F  I C F E  
5 F I E 1 0  
5 F  I f  5 4 
5 F2 0  9 2  

5 F2 1  0 0  



T H E  H A R D  F A C T S  O F  L I F E 

For Mu l t i P l e  ComP uter Usa9e 

What is a RF Sw i t c h  Box? What can it do? and . How Hard i s  
i t  t o  bu i l d? These ma � b e  a few 9ood q uest i ons w i th a name l i k e  the 
above s o  I s ha l l d o  �� best t o  a nsw er e the m . RF stands t·or RAD I O  

FREQUENCY wh i ch i s  what comes o u t  of � our c omP uter a n d  9oes i nto � ou r  
T V  rece i ver . On t h e  I nteract c omP u ter i t  i s  trans m i ted on channe l 3 .  
Now i f  � o� have more t hen one comP uter � ou k now what a P a i n  i t  c a n  b e  

t o  r e a c h  be h i nd � ou r  tv t o s w i tch f r o m o n e  comP uter o r  v i deo 9ame to 
.:�.noth.::·r· not. to 

ir,.;:-nt i ort the ,_,JE"a.r .. · .:�.nd t.e- .:3.r· on the ca.b l e::: . . ::.nci :::. t .. Ji  tch bo->:· 

beh i nd � ou r  tv . I have 4 comP ut�rs hook ed i nto m� RF SW I T C H  BOX and 
mak e 9reat u s e  of i t  not to ment i on sav i nS a Sreat dea l of t i me 
search i ng f o r  the r i 9ht w i re .  T h e r e  i s  one added b en i f i t  that d i d  

not re l i ze and that was the i mP rovement o f  m� P i cture w 1 th a l l  

comP u ters was 9reat l �  e nha�ced . Let me exP l a i n  th i s .  a m  sure � ou 

ha. '•/E· -3. l l  h.:�.d t.h i :::. P r··(:.b l E·rc, .:1.t C;nt:;· t. i rnt:· l.rJher· ·=· ::.-� c•u.r· cor··,p u_i:. ,::-r· i :::. •_t t t  .3.n ;:::i 
then � ou P l us i n  � ou r  J o� st i ck and i t  l oo k s  l i k e  a b l i zzard has 

aP P eared on � our screen . T h i s  is no doubt a99r i vat i n9 to sa� the l east 

and th i s  is i nterferrence . Th e reason wh� t h e  RF box c l ears th i s  u P  i s  
because a l l  the RF cab l es are s r o u n d  and i f  � o u  are us i ns a comP uter o r  
a dev i ce connected t o  � ou r  comP uter w i th a thr ee P ron9 9round o n  the 
P ower cord � ou w i l l  0 ea l l �  c l ear uP a l l  � our i nterference P ro b l ems or 

at l east i t  c l eared uP m i ne .  Now one th i n9 the RF SW I TCH BOX won ' t  do 
and was not des i sned t o  do is t o  have a l l the comP uters on and sw i tc h  
f r o m  o n e  to another . Th i s  w i l l  not dama9e an� th i n9 that I k now o( but 
i t  d o es cause i nterference and th� comP uter w i t h  the stron9est RF comes 
in t h e  back 9round however � ou can use th i s  a s  an asset if � ou have two 
or mor e comP uters on a t  once and · have to sw i tch from one screen � o  
3.not.het·· . 

Now the ma i n  q uest i on i s  i f  � ou want to bu i l d i t  how hard i s  i t  to 
bu i l d .  B� l oo k i ng at the c i rcu i t  �ou can see th at w i r i n9 is the l east 

of � our worr i es .  The hard P ar t  i s  9 o i n9 t o  be mount i n9 i t  i n  a case 

and d r i l l i n9 the case . I am use to dr i l l i nS a nd l a� o u t ·  work so th i 
was not a ver� hard j ob for me . I t  i s  J ust a t i Me consum i n9 task 

u.sed .3. rn.::·ta. l C.3.b i n.e t  :::: . 25 " >=: 2. 1 2:::. ; ;  >=: 4 "  fr·or•, R .3.d i o �:::t-� .3.ck .3.nd h a.d ' .:u•d:::> I 
r·oor··l . · Her·E· a.r·e t.he p -:1. t-·t.:.=;. �--eq u. i r··e d  u. :=. i ·n·� the i 5!::::::: �:.:;�.d i 0 ::;_h-�.ck c.:;�.ta. l o==l .. 
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1 
1 

1 

1 2 i  
f=::nob 1 ;2 1  

Q u a d  P hono J ack 274-332 1 24 
Pho no P l u9 and 274- 1 575 1 24 

J .:�. ck ���;et. 

F.:ot.y··:=- ::; 1,.1 i i:.ch 

::::-P o l ,::· 

6 .. -P o:::. i  t :i on 

Hook 1_1J· �-� i r··e 
4-40 nuts .. screws .. l o ck washers 

I u. :::.e d  T1 ... 1o cJu . . :;�. l P ; ... ,ort() . .i .:3.ck �==· i n:::.t,::·a.d �_� ,  1 q u..?..d . .i .;:..ck ( 4 · F.:Ct':j p I·"10 'f"10 
J ack s i n  one s tr i P ) b� m i stak e as I d i d  n ot k now the� had a q uad J ac k . 
As for the Knob I had a P o i nt er k no b  that I used b e cause i t  i s  eas i er 
to turn for m e .  A s  f o r  t h e  rotar� sw i tch on l �  4 o f  the 6 P os i t i ons are 
b e i n9 used but if � ou want � ou cou l d  add two more P hono J ack s and w i re 
the c i rcu i t  for 6 i nP u ts . 

c: 11=11 .. H_Q :::.::� 'if.:R Jt·-� li_IR II= "H:� i. 1=1 "f"g 
I be9an b �  cutt i n9 a P i ece o f  2 b� 4 board t o  t he l en9th of the 

i ns i de of the box so w�en � ou dr i l l  the meta l won ' t  bend in on � ou .  
He>=:t l. .3.::1 out i::.i-··. ,=· h o l o::·:::. f or·· the· F'i···!uno J .3 U  -c h 1 .= 1 :.:  c nE l on·��e ::::t P .:;rt of 
Uv.::· . .i ob .'J.n d  h.3.r·de- :=.t i n  r,.1� oP F' i n i·•:::tn . t·iote- th.J.t � ou. 1,.1 i l l  h.3.'·.o'E to dr·· :[ l l  
the P hono J ack ho l e  l ar9er then the P hon o J ac k  i tse- l f  or the cab l e  that 
� ou P l u9 i n  w i l l  not seat P roP er l �  i nto the J ack . Afte-r � ou h a v e  
d r i l l ed the 4 J ac k  ho l e-s the-n � ou can i nsert the J ac k s from t h e  outs i de 

and mark the screw ho l e-s w i t h  � ou r  scr i be-r . I sho u l d  me-nt i on he-ar · i t  
i s  a l wa � s  9ood P ract i se to use a sma l l  P u nch ( P i e ce of met a l  w i th a 
P o i nt on i t )  on e-ach h o l e  to be dr i l l ed t h i s  i s  so the dr i l l  b i t  does 
not wa l k  on � ou ( move from the sP ot � ou want to d r i l l ) .  Once the four 
J ack s ho l es are i n  dr i l l  the ho l e  for the s i n9 l e  J ack . P os i t i o ne d 
the 4 J a ck s across the toP of the rear P an e l  and the s i n9 1 e  J ack i n  the 
center under the fou r J ack s .  Mak e  sure � ou are h i sh enou9h from the 

base but l ow enoush from the J ac� s on toP . Now � o u  on l �  h ave two more 
h o l es l efi one ho l e  for the sw i tch wh i ch I dr i l l e d  in the center of the 
front P ane l of the cab i ne t . The second ho l e  i s  for the tab on the 

sw i tc h  to P revent i t  from r ota t i n9 after a P er i od of t i me .  Now I � now 
th i s  ma� bother some of � ou and that a l ot of P eoP l e  s i mP l �  bend th i s  
tab clown or break i t  o f f  comP l ete- 1 � and I have bend m� share of tabs 
down too but i t  i s  not n e c e ssar� . Use a c a l i P e r  or m i crometer to 
measure the d i stanc e  fro m the shaft to the tab we w i l l  c a l l that � .  
How m e asure the d i ameter of the shaft and d i v i de b� 2 t o  set the r?d i us 
w h i ch w e  w i l l  ca l l  R .  N o w  t h e  d i stance f rom t h e  ce nter of the shaft t o  
the tab i s  X-R and th i i s  how f a r  to dr i l l  the second h o l e  from the 
center of the shaft h o  e .  i must te l \  � au k now th a t  if a l l that sounds 
confus i n9 i t  i s  not .  l thosh I 9uess I shou l d  Te l l  � ou that I che at I 
am not us i n9 a ha nd dr 1 1  a � u s i nS a dr i i l  D r ess w i th a m i l l i n9 tab l e  
Attachment s o  I s i �P l � tur n a few d i a l s  t o  move the P i ece under tne 
dt·· :[ [ l. t:o :l t .. 

Stran9e as i t  maJ sound wor k :l n9 on a cir :l l l  ? ress ��ci m i l l  1 s  J ust 



l i k e  P ro9ram i n9 a comP uter . You have sP ec i f i c  J ob to do and � ou do i t  
i n  a seq uence . Fortunet l �  for m e  I l earned most o f  th i s  i n  m �  ear l �  
teens as m� dad i s  a mach i n i st and I w a s  exP osed t o  and l earned a l l 

that 9reat stuff too .  Thank s Dad i No m atte r how � ou 9o about i t  � ou 
w i l l  f i nd where there / s a w i l l  there i s  a wa� as mother sa� s .  After 

a l l  � our ho l es are dr i l l ed mount the P arts and � ou a r e  read� to w i r e at 

l ast . 

1.-·.2 I F-: I t--!i C-i 
As I sa i d  before w i r i n9 i s  the l east of the troub l e  and i t  i s .  · r 

used some 1 8  9ua9e sO l i d w i re but � ou can use whatever � ou have . Be9 i n  

b �  str i P P i n9 a P i ece o f  w i re l on9 . enou9h t o  thread throu9h a l l the 

9rounds of the P �ono j ack s then so l de r  i t . At th i s  P o i nt a l l  5 j ac k s  

shou l d  b e  9round�j . Next cut 5 P i eces of w i r e .  T h e �  m ust be i on9 
enou9h to reach from the sw i tch to the J ack s and have an i nch more . 

Str i P  a ha l f  - i nch off e ach end . Now turn the sw i tch fu l l � 

cou:nter-·-c l ock t,J i sE· th i ::. ,_,t i l l  be • P o::. i t i on i "  Us.e .3.n ohr•• 1..-tei:.et··· m·· 

cont i nu i t� tester from the center of the s w i t c h  to one of the 1 u9s on 

the sw i tch t i l l  � ou f i nd wh i ch one it i s .  S o l der a w i re from that l ug 

to ·J ack one on the 4 J ack str i P . I made the one on the l ef t  J ack 
number one when the J ack s are fac i n9 � ou .  Do th i s  for the other � 
P os i t i ons on the sw i tch . F i na l l �  so l der a w i r e from the center of the 
sw i tch l u9 � au have been test i n9 w i th to the f i f th J ack c a l l e d  the 

outP u t .  That comP l etes the w i r i n9 .  Now screw o n  the cover and � ou are 

r-·o::·a.d::� to ·�o .  
i t  -3.s i s  . .  

You ma� w i sh to l ab l e  ::J our RF SW I TCH BOX now o r  J ust use 

F I r-� FI L  i!---1 () -lf E ::;::; 
I hoP e ::J OU can ben i f i t  from t h i s P ro J ect and mak e 9ood use of . .  l ·._ . .. 

I f  � ou on l �  have one comP uter then � ou rea l �  won / t  need th i s .  You can 

however mod i f::� th i s  c i rcu i t  b� ad d i n 9 another 4 J ac k s and a dua l o�tP ut 
J ack and use the other ha l f  of th� sw i tch for a stereo s� i tch box . 

use a s i mu l ar c i rcu i t  for �� ste r eo s� stem but i nstead of one sw i tch 

use 1 2  o f  them so I. can bus an� one of m� 6 taP e decks to an� oth er one 
i ndeP endent of e a ch other . Th i s  comes out to 6 outP uts to 6 i nP uts 

t i mes 6 buses true l ::J  a most vers i t i l e  s� stem and a l l  in stere o .  When 

the� come out w i th
. 

stereo comP uters I ' l l  b e  in b u i sness ! I 
I f  there are �n::J q uest i ons or su99est i ons P l ease send them i n .  We 

need more feedback and i deas to the Hard Facts or the Hard Facts of 

L i fe w i l l  be ver� hard uP . 

Th.3.nk 'r'ou .. 
Geor9e A .  Le99ett 



*** THE I NTERAM *** 

4BK I NTERACT MEMORY EXPANS I ON 

K i t  or Assemb l ed *  

Featur e s :  

4BK of r e l i ab l e  i n t e r n a l l y  i n stal l ed memory 
32699 Bytes o f  Bas i c  p r og r a m  space avai l ab l e 
Adapt Programs wr i t t en f or other 1 6K+ mach i n es 
No t r ac e  c ut t i n g n ec e ssary 
No ad d i t i on a l  p ower sup p l y r equi r ed 
Qual i t y comp onen t s --i n c l udes Ram , PC b o ar d , l og i c  ch i p s ,  
capac i t or s , r es i stor s ,  connectors , v o l t a g e  r e g u l ator and 
comp l ete i n struct i on s  
S i mp l e  i n stal l at i on--re p l ac e  one I C  w i t h a soc k et a n d  
and c o n n e c t  w i r e s  t o  I n teract b oard 
Compat i b l e  w i th RS232 ports--opt i on a l  parts & p l an s  f or 
address i n g S l agh ( Pr o t ec t o >  or MV p o r t s  at FFFO or 38 1 0  
Sof tware--comp l et e  i n struct i on s  t o  m od i f y  Level I I ,  B K  Fast 
Graph i c s ,  RS232 Basi c s  and H i -Low Man i t o� f or 48K 
Compat i b l e  w i t h  the J o p k e  I n t er ac t  E x p a n s i on Board 
Conf i gurat i on op t i ons--

a. 32K ex pansi on--l eaves MV p or t  at COOO 
b .  60K ex p a n s i on-- i f you h ave t h e  J op k e  comp l ete 

addr ess i ng o p t i on 
O f f e r s  more memory f or f ewer d o l l ar s  
Makes the I n t er a c t  a t r u l y usef u l  mac h i n e  

For f ur t her d e t a i l s ,  p r i c es a n d  avai l ab i l i t y ,  send a LSASE t o :  

W i l l i am Can t r a l l 

5 240 V i ctor 

Downer s Grove , I l l i n o i s 605 1 5  

*No t e :  Comp l et e  i n stal l at i on and t est i ng o n  your mac h i n e w i l l  be 

c on s i d e r ed if there i s  enough i n ter est . 



::::;: ·-·- i:::· ==- ·= ,.-- i p -t:.. j_ -=· -.-. 
I NTERACT I ON I NTERNAT I ONAL 

Subscr i be now to I NTERACT I ON I NTERNAT I ONAL for 1 984 . 

A seP arate r enewa l form i s  i n c l uded i n  th i s  i ssue . P l ease answer the 
Q uest i ons to he l P  us to dec i de the best wa� to mak e the 1 984 � ear a 

better one than ever for � our ma9az i n e .  Y o u  have the P ower t o  te l l  u s  
what � ou want to see i n  th i s  ma9az i ne l  

The P r i ce for the 1 984 subscr i P t i on of I NTERACT I O N  I NTERN A T I ONAL 

Vo l .  V i s  $ 1 2 . 00 i n  the U . S .  and Canada and $20 . 00 for those l i v i n9 
outs i de the U . S .  or Canada . A l l ma9az i nes w i l l  be sent F i rst C l ass 
ma i l  to i nsure safe arr i v a l  to � ou .  Th i s  P r i ce i nc l udes Four i ssues of 
I NTERACT I ONAL , we are chan9 i n9 to a q uarter \ �  P ub l i cat i cm for 1 98 4 .  

Check s shou l d  b e  made P a� ab l e  t o  Geor9e A .  Le99ett . 20562 

Woodward , Mt . C l emeni. MI 48043 . 

• 

B A C: i<  

Congratu l at i ons t o .  Dave 
Arbor . MI the w i nner of 
cha l l en9e . Thank � ou 
tremendous resP onse to 
V o l . I n o . 1 . of th i s. 

:3chJ. .. L�.b of Ann 
the Back i ssue 

-3. 1 1 
ou.r· 

for· 
a.P P e-3. 1 

the 
fot-· 

Tha.nk 
� ou .  Dave . and en J o� � ou r  free 1 984 

subs.cr· i P t i on ! 
B-�.ck i ssu.E·s. oi  I �-n E F.:ACT I Ot·i::; '·/o 1 . 
I ,  I I .  I I I  and I NTERACT I ON I NTERNAT I ONAL 

are ava i l ab l e  wh i l e suP P l i es l ast for 
$ 2 . 00 P er coP � .  Vo l .  IV is st i l l  
ava i l ab l e  at $ 2 . 50 P er coP � .  

9 P I N  D F E M AL E  C O N N E C T O R  
( J o� st i ck i nP ut connector ) 

2 - 9 P i n J o� st i ck connectors 
ava i l ab l e  i n  exchan9e for � ou r  
l atest P ro9ram em comP uter 
q u a l i t� c assette . Connector 
i nc l udes 2 or 3 i nches of 
1,.1 i t-· i n9 f •::.t-· 
e::<P .:-r· i fltE·nt . . 3.t i on .  

F'.3.t. Ku.:=.hk_o 

P t ... o ..i e-ct.::. 
:::.��nd to : 

1 65 Gran9e Ave . •  AP t .  #3 1 4  
T otM·oY1t.o Ont. .3_t-· i o 
Ca.na.d-::1. r·-15T ��:!·/ ��i 
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QUAL I T Y  PROGRAMS FOR THE I NTERACT 
f rom : D a v i d  J ,  Schwab 

10 J a !:l  Lee Court 
A n n  A r bo r ,  M i c h i san 4 8 1 0 4  

SKETCH PAD - B a s i c  P ro s r a m  w i t h  exten s i ve mach i ne l ansuase sub rout i ne s  f o r  
c reat i n S • mod i f !:l i n s ,  and sav i ns sc reen d i sP l a!:ls . D ra w s  oPen and f i l l e d  
c i r c l e s  < ro u n d  o n e s ! ) ,  t r i a na l es . rectan s l es • l i n e s . a n d  l ette r s  w i th 
s UPe r - f a s t  Jo!:lst i ck Pos i t i o n i ns . Saves s c reen on t aPe w i th o r  w i t hout stoP 
c ode < to c re a t e  p ros ram banne rs ) ,  Hou rs of fun for a l l  ases . , , , , , , , , , $ 8 . 00 

EDU-BAS I C  OVERLAY - A l l ows f o r  PEEK • POKE , and USR tYPe f ac i l i t i es i n  
EDU-BAS I C .  A l so f o r  use w i th S l ash U80 P o r t  t o  d i rect outPut o r  l i st i nas 
t o  P o r t , U s e  t h i s  P o w e r f u l  l anauaae t o  its fu l l  Poten t i a l , , , , , , , , , , , , $8 , 00 

QUEST i n  E D U -B A S I C  - An 8k adv e n t u r e  P ro s r a m . You must ret r i eve a t re a s u r e  
f rom a n  u n d e r s round maze , Desc r i P t i on s  a r e  S i ven of each r o o m  and !:l o u  h a v e  
6 d i rect i o n s  i n  w h i c h  to t r!:l to P roceed . A P i rate l u rks i n  the m a z e  a n d  
m a !:l  s t e a l  the t re a s u r e  back , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , $ 5 , 00 

8 0 8 0  D I SASSEMBLER i n  BAS I C  - T h i s  B a s i c  p ro s r a m  l i sts ad resses • contents . 
c o r resPond i ns A S C I I  cha racte r •  and st anda rd 8080 m nemon i c  assemb l e r  
l ansuase OP codes a n d  r e s i s t e r s  f o r  a n !:l  memor!:l l ocat i on s . I n c l udes comp l e te 
i ns t ru c t i o n s  a n d  samP l e  outPut l� s t i n s  f o r m  • •  ; , , , , , , , , , , , , , , , , , , , , , . , , $ 5 , 00 

:l 0 f� E M  

20 f� E M  
:50 !'< E M  

4 0  f� E M  

�! 0  F� E i1 
flO f! E M  

"7 0  P l:::,'-1 

tl 0 f� U·1 
·;.-o m:: M 
1 0 0  Fa:: M 

1 :1. 0 F<: E: M 
1. ::.> 0 f! E M  

:1. 3 0  F( E t·i 
1 4 0  I�: E M  
:1. �3 0 F! L M  
:1. 6 0  F! E M  
'!. '7 0 I·�� E:: �� 
:L B O. F! E M  

l ') () !;: 1::: , 
2 0 (' h' L h  
:�-: .1. 1) F·: E:: ri 
2 :.-.' (• f;• [ t·; 
:·\� () f( �:: 11 
2 4 0  F! F t1 
Cll•. 

Q U E S T  I N  E D U - B A S I C  BY D , J , S C H W A B  

F R O M  A P R O G R A M  B Y  R O G E R  C H A F F E E  

T H E  P R O G R A M  T A P E  F O R  Q U E S T  C O N T A I N S  T W O  F I L E S .  T H E  F I R S T  F I L E 

I S  T H E  E D U - B A S I C  P R O G R A M  A N D  T H E  S E C O N D  I S  A D A T A  F I LE C O N T A I 

N I N G T H E  N O D E  I N T E R C O N N E C T I O N S , T O  R U N  T H E  P R O G R A M :  

:1. . L O A D  E D U - B AS I C .  
::_> ,  L O A D  Q U E S T  P R O G R A M  W I T H  L O A D  C O M M AN D . 

3 ,  S T A R T  P R OG R A M  W I T H  R U N C O M M A N D  B U T  L E A V E  R E A D  B U T T O N  

I N  D O W N  P O S I T I O N .  Q U ES T  P R O G R A M  W I L L R E A D  D A T A  F I L E , 

I F  Y O U  W A N T  T O  S T A R T  O V E R  W I T H O U T  R E L O A D I N G  T H E  P R O G R A M  A N D  

D A T A • D E L E T E  L I N E 4 0 0  T O  I N H I B I T  D A T A  F I L E  L O A D I N G A N D  R E S T A R T  

W I T H A R U N  C O M M A N D , 

I N  Q U E S T  S O M E  P A S S A G E W A Y S • I N C L U D I N G  D E A D  E N D S v O P E N  A N D  C L O S E  

D E P E N D I N G  O N  W H E T H E R  Y O U  A R E  C A R R Y I N G T H E  T R E A S U R E  F O R  T H E  

F I R S l  D R  S l C O � D  T I M E  S O  D O N ' T  B E A F R A I D  T O  T R Y  T H E  S A M E  P A S S A 

G L W A Y S  A G A I N .  I F  Y O U  W A N T  T O  K N O W  M O R E  A B O U T  T H E  P R� G R A M v 

C D N �c; l.JI .• T f.; Y T E  i 1 (.) CJ (l Z  I NE . .J U L. Y • :1. '? 79 CJ !'( U E N D  �:;r:· E C  I r:· I C D l.JI:: . U T I D N �3 

i1JI T I· I (.-, ·:·> E:: L. F --· rY rmm:::�:;�:> FD t>T t1 M F' E D  E N V E I.. D F' E  T O  11 E ,  
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Publasher's State�ent 

?AGE 2 

Thi::. h.;,.s been 'lu.i t.e· a ::t€·.3.r· few· fit€· -3.nd Intet··.3.cti•:•ns 

International. I have learned a lot of new thin9s and 9ot to 
t.•r!:l <:>LI.t m.:a.n::� diffEr.e··,,t J:,hin9::.. I have 1-:.:a.r···o.::-d that ::�ott 

cann't Please e�1er�one all the ti�e �nd no matter what �ou do 

sor;,e thl"f;9:.:. Cit ... Pe·of'l.e- C-3.Yt ne\•'E:r· ch.�.n·:ce. 
This is f(t::l second Publ i.::.he-r ::;.i;.ai:-er•tent fot' this- 1ssu;::. 

ThE· t'ir·::.t one- •.�a:s ckrit€ con t-?-.PE· .:<.s IJ.:::.;J.-'!.1 r:ou.t. '-'-'·•.:::; tho:· t·lt··:::t. 

th i .,.-,•; I did in th i::. i :=:-s.u�·.. The·r·e- ,_,_1.!4.::- "flot.h i r,g ,_ .. tt�·o·n9 �-·-' i th 1 t. 
bu.t. I . .iu.st t.hou.9t .. ,t. I :::.Pt;:·.�.k t.o �ou. no1 .. 1 P6f·::.ona.ll� •:Jr-· .3.:=. 

Personal as �e call 9et. �lso mar,� o� �o� ma� like to know 1t 
toJi!£ fiC:!l shor·t.e·:st f'u.bl i:sh.:-r-·' s st.at.:-r•oent. e·v.:·r·-. ;;:.h.<t.i l £till 
tr� to keeP this shor·t. 

First I llk€ to than� man� of· �ou who have sen� in �our 

renewal for 1984. I have sPent a sreat deal of· t1ooe with 

e.at.ch ref•E·f,tal fot""f(J a:;,d :::.h.;.il be E'•/-�.lt.t.-:.<.tin9 ·"· l the· r·esu i t  ,,Jit.h 
the aid of the comPuter. I w1ll not discuss an::; results at 
this �iMe because do not wan� to 1nf i uence an::�bod� ' s 
de··: is ion be·f ot··e· it is :: . .:·itt in. P l a. n to t..:;J: o::· .3. l 1 t.hE· 
Glu.est i onn.3. i r·E·s -3.nd in th.;:· f i r·s t i ssu . .::· of· l9t:4 ( e.3.r-l � FE·bJ.\.:o.r-�) 
I w i ll l1st the results in the form of numbers or� Percenta9e 
c·f· ,_,_th.;�.t. it . .:m r·.;�.nk::. hi9hEt�- ot ... loi_(IE·r· t.h-3.YI -3-no+.:.ht:·r·. So it. 
extr��l� ImPortant �ou 9et tno�� forms. 1n. It will se� 
P.EI.C€ fot ... 1984. 

I r•ou.::.t. a.l::.o rr,e·ntion her--e- tha.t t.hi::. is 
LAST F:Et··-1E!-·..iL. REi·i I t--LDEF: a,-,d l t,•i ll r!':.-i:. 
out an� remind�rs in the mail. 

iS 
t.h.:· 

:,.o•_tr 

:2-e·nd 

I h-�.'·..'e one cor•rr.-,e-,,t to r.-,a.k .:· ot·· r··e.P l ;;:� -3.s it ''!Ere 

letter that I have received. The Person said that if 
to or1e 

I 1,110U.l d 
P u.b l ish f�"s•:�r·E· fit.:t.t-E·r i -3. i ·fr·or,·, o t h .::· r�- i=· eol=· l E· I t·JOVl d 9e-t. l11or--e-. 

Needless to saY I �oc � ver� 9ood l au9h out of that one. For 
the s i mP l e reasol1 t her� e is no other mat€rial. 
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L€t me exPlai)1 t�tis a·nd level with �ou. As o this Printi·ns 
I have used all material sent to me that was ew and worked 

exce�·t three t�1iY)9S a·nd c�ne of them will b Publish rte�<t. 
issue because it needed to be rePrinted or it would have been 
in this issue. I have received a verY 9enerous donation of 
material from one familY and you shall be seein9 their 
material all next Year. Then a9ain I must 9ive mY deePest 
admiration to Mr. W.J. Moore who keeP us in a 9ood suPPlY of 
material. But to that one Person who said let us see more of 
PeoPle's material I say YOU 9ive me the material and shall 
be r•IC�t-·e th.3.n h-3.P F' Y tC� Pub 1 i :::.h it r•1C�t""·e th.:J.n h.3.F' P Y. In the 
mean time I feel it is mY dutY to 9ive YOU more than 10 
Pa9es. This also aPPlies to those of YOU who want to see 
advertisin9. If I do not 9et it YOU can not see it. 

As YOU shall read in The Hard Facts of Life this will be 

the last installment of that feature. But sooner or later 
E·'·/E'r·th i n9 fi'JU.St .:;·nd .3.Ytd 1 .. .1h1::··(t u l II:; th i Yl';:t end::;. ::;.OfltE·t.h i Y19 net,,

l 

be9ins which will debut in this issue. I call it Tricks of 
the Trade. It is desi9ned to answere the countless letters 
and calls received for more information on the 
BASIC lan9ua9e. I hoPe �ou will make 9ood use of· an� ideas 
YOU maY 9et from it and enJoy it as much as I will enJoy 
writirr� it. As alwaYs I welcome all Your su99estions �nd 
q u..::-:::. t. ions. 

FinallY I like to wish You and Your familY a verY haPPY 
holidaY. For me and mY famil� our holidaY be9an with the 
arrival of mY 9randParents f�om En9land in October. And 
todaY November 14th we celebrated mY 9randfathers 85th 
birthdaY. M� birthday is the 16th the bi9 30 or the time to 
Match the movie Lo9an's Run. And on the 21st mY dau9hter 
will be 3 and shalt celebrate her birthdaY in a le9 cast. I 
9uess YOU 9ot to take the 9ood with the bad. In December 
there are two mC�re birthda�s mY dad's and 9randmother's. So 

as You can see it will be a very haPPY time for me and Yet a 
time of chan9e. I hoPe the chan9e will be for the better. 
hoPe this will 9ive us a even better Interactions 
Intet-·n.3.tiona.l for· 19:34. Bu.t r·er··�o::·r,.1ber·· I,Jith e· . .�ery ch.3.n9e· 

somet��in9s are 9ained and somethin9s are lost. Let us hoPe 

the 9ain out wei9hs the loss. I am sure it will. Till next 
�ear ma� all �our Pro9r�ams be bu9 freeJ ma� �ou never 9et an 
out of memorY error, and finalY maY Your bi99est Problem in 
life onlY be a SYntax error. 

Your memorY bank and friend forever, 
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Introduction 

TRICKS OF TilE TRADE 

Getting Machine Language Results Out Of BASIC 
By George A. Leggett 

In this series I hope to explore and share many techniques that 

PAGE � 

I have found useful in my work as a programmer. Briefly, I am working 
on a 48K Interact and have developed a language for it. It derived 
from the old LEVEL II BASIC with which many of you are familiar. 
Outside of the math, everything about this new hybrid language is 
totally different than the BASIC language of the Interact or of any 
other system used. One command for example, has the power of over 
2,000 bytes of normal BASIC. The commands are too numerous to mention 
here and I refer to them only because they deal with achieving high 
sp eed graphics with Machine-Language-like results. Yet they are 
used in a simple BASIC-like form. I spend 99% of my time on the Interact 
with my new SUPER LANGUAGE. 

The point is that I have become a BASIC nut or in my case a SLTER 
LANGUAGE nut. There is nothing I couldn!t do in this language that I 
could do in Machine Language only it1s quicker to write and as for speed 
yes, there is some loss. One instruction of my new language does hog 
up a whole hundred microseconds. So, yes, if you tied together several 
hundred of these commands it's going to be slower. But then you try 
and make a circle in Machine Language. Have fun! 

What we1re going to talk about in this particular article is how 
to input data from a keyboard. This and other future articles are based 
on my opp�n�ons after some 2,000 hours in this language and well over 
9,00Chours with the Interact� It's what I've found to be the best 
way, though not always the shortedt way, to make BASIC look like 
Machine Language. If your program is written well, this can be done 
where no one can tell the difference. 
Question: Why not just write it in Machine Language and avoid the hassle? 
Answer: I consider myself well versed in 8080 Machine Code. I write 
very fast in that code; about 500 to 1000 bytes per hour of normal text. 
When you get in to mathematical calculations or logic you can cut that 
figure down by 95%. You come to a crawl. Whereas in BASIC you can IF this, 
AND that, OR this, NO T that, AND this OR that THEN ••• In Machine code 
it's going to take me about 2 or 3 hours to figure out the ANDing DRing 
and NOTting! In BASIC it1s going to take me 3 or 4 minutes. Obvious, 
time is money. Memory is so cheap nowasays that although it may take 
a few bytes more it is well worth it in my book. All of this stuff could 
be done on 32K machines easily. I realize that 4.6K is not a lot of 
memory to work with although it1s been a1vhile. In fact, in the first 4 
lines of my last program 17,000 bytes were taken by diwensioning! So 
even in a 32K machine you would be up a creek. Eut the techniques I 
hope can be of help to you in any size memory machine. I welcome any 
comments on or contributions to the upcoming series and hope you can use 
some of these techniques in your own programming. So here goes on In.put. 
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HO't! TO It-.;'PUT FRON A KEYBOARD 

Getting inforreation from a keyboard is a very tricky busi�ess if 
you really think about it. Oh, I'm sure frorr. Day Cne when we unpacked 
our computers and got into BASIC we all became familiar with the statement: 
U.'PUT"ENTER YOUR NUHBER PLEASE" ;A 

The statement above was asking for a numeric value and we were all 
more than happy to supply our corr.puters with that nunber •. Ho�rever, I 
have found that in working with professional programs people who do not 
use or work with computers do not often ��ow what the computer is 
asking them. Tr.ey may type in something stupid like "What number do yoy 
want?" We all kno\1' that is a silly response, but nevertheless, if you 
enter "What do you want?" and press your CR key, you will end up ,..J,t,h a 
REDO FR�I START Error, Thus, that could frustrate the user unfamiliar 
with BASIC ev.armore and could prompt a response froo the keyboard like 
"Redo what from start?" which obviously is responded to the frustrated 
user by still another REDO FROH START message! ! ! Anger builds ••• and 
shortly thereafter, the power is cut, If that sounds crazy to you as 
a user and programmer, it is to quote a phrase used by my grandparents 
"Silly Buggers! 11 But to a non-computer user it is not. He seriously 
does not tmy again because he does not know what to enter. Well, to 
avoid this problem in your program there is another way and you don't 
need Machine Language to do it. It's plain old simple BASIC. Our goal 
is to make the statement look '�achine Languagey". Why? In Machine 
Language, the computer does only what we tell it to do, It would never 
accept a letter if it's looking for a number. This is why many professionals 
prefer the final product in Machine Language. To lock up any and all 
error codes that could ever happen, In BASIC you can lock up every 
error code except, of course, a Syntax Error, because let's face it, 
you type it wrong it1s always wrong, But any Divide By Zero errors, 
FC Errors, BS Errors, ••• These errors should never ever appear in a 
professional program and must not, And through BASIC by setting certain 
parameters they will not occur. 

Let's take our input and clarify a few things, I shall show you 
what the finished part of the program looks like first begirilling with 
Line 10 and going in ten increments. !.'hen I can I will ::ombine more 
than one command on a line, This is to show you it can be done in a 
very short amount of lines, Note: In the following write-up when we 
refer to "less than" or "greater than" our typewriter does not have 
these symbols, Therefore we will spell out greater than or less than in 
small letters, Of course you will use the symbols when you enter it. 

In this program we are looking for the user to enter a mllllber from 
1 to 10, Anything else that is entered will be rejected by the computer. 
10INPUT"ENTER YOUR Nm!BER PLEASE 1 THROUGH TO";I$:Y-=VAL(I$) :IFV is less than 

ORV is greater than 10GOT070 
20 ruM V HAS VALUE OF NID1BER PICKED BY USER FROM t TO 10 

A simple one-liner has taken care of the whole problem, But what 
if the user has picked something out of that range? You get another 
question mark. Now you don't want these question ma:""ks filling up the 
screen. This is because it goes back to that line and new you have two 
Input statements which is the last thing you want to see! 
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Here is what you do to get rid of the unw&nted questicn marks. If you 
are using FAST GRAPHICS BASIC you would use your extended plot statement 

to make a box in the background color over thac part of the text. If 
you don't have extended Plct, use the Cl-IDB command (Vol. IV no. ]) to do this. 
There's one more thing you must do which is POKE 19462, PEEK(19462)-18 
This means you take the location of 19462 and subtract 18 Y pixels from it 
19462 is the Y axis of your print statement and 19463 is the X axis. 
In my work, these Pokes are are more imi!Jortant than the initial Poke 
which I don't have My new language does not have the Output statement 
and I have a command that incorporates the Poke above. When I want to 
go back I simply tell it a (}lDSR command which is a screen roll-back. 
Assuming your Input statement was written on twu lines on the screen, 
with "ENTER YOUR" on one line, and "NUNBER PLEASE ••• 11 on another, and 
the question mark then it went down another line when you pressed CR, 
you would use this Screen Rool-back Poke to subtract 18 pixels on your 
Y Axis to make your computer print the Input statement right over itself! 
Thus it will appear as a short blank-out and go right back to Line lO 
to print it over--right in the same spot. This way, you are covered for 
any incorredt responses you get. w�en a corret response is received, 
it will proceed on. 

In future articles in this series we shall discuss other tricks 
of the trade. 

DRAH POKER 

By Sol Steinberg 

On the following page is an answer to my ch allenge in Vol. IV no 2 
to write Draw Poker for one person ggaiast the computer. I have 
spent a good deal of time playing it and I'm sure that all of you who 
enjoy Poker will find it to be a lot of fun. 

COMPUTE-A-HAZE 
By Steve Novotny Jr. 

This game, which follows DRA�i POKER, tests your skill in following 
a maze without bumping into the wall. You try not to lose points in a 
very good game. The instructions are with the program and are easy 
to follow. 

ADVERTISEMENT 
SUBSCRIBE NOW!!! INTERACTION IN TERNATIONAL 1984 $12.00 FOR 4 ISSUES 

WE NEED YOUR ADS! I ! I 
Quarter page FREE. Half page $5.00. full Page $10 •. 00. 

We will assist you in composing your ads on our printer if yo� 
request for example, the Kushko ad in Vol. IV no. 5 was submitted to 
us handwritten. 

Notice: When ordering 8080 Programmer Packs or 8080 books, please 
allow 6 to 8 weeks for deliver�y. 
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DRJ;..,J FCKER 
Conputer Is Your Opponent 

By Sol Steinberg 

5 C:LS: C:JL)R0• I• 2, 7: CIMAC 52>, CC 13 >, LC I 4>, E.C 5J. .:;1 C 5>, CIC 5>, RC 5> .t..C 

5> 
I 0 PK-= 169 53 
30 CATA7•7, 106.:?54,254, 124, 56> 16•0• 16, 56,124,254,124, 56,16 

35 CAiA16, 56,34,254,34, 16• 56, H), 56. 124,254,.34, 16,56 

4 0  DATAI34, 168,168,168, 184•0•0 

5 0  FJ RX" Pl{r 20TJPK .. 56: REA LA: PJ>C EX, A:�� E.'( T: PRI,� TCri Fi !>( 3 > 

60 PU-=1000 
100 CLS: GJSUB61000: JUTPUT"SHUFFL£", 36, 35,3 

110 TJ N£2000,10:CLS:PJKE.24545,29:PJKE.24546,74 

112 IFPU-=0THENCLS:PRINT"S)FiRY, Y)l..i'Fi£ BRJrC£!":PRit-.T:PFilt�T:PR1 

NT: EN C 

115 JUTPUT"$",6,12,3:JUTPI..iTPU,6,12,2:JUTPUT"lt� PURSE.",60·12>1 

1 20 3) SUB 1 I 00: POK E19 462, I 5: It� PUT "A� T E "; Y 5: 1 FY B> PUTrl EdY 8-= PU 

122 IFB-=0THENCLS:PRit�T"YJU START£[. 11111!"1 $10e·0, l'I•.�C QUIT 11/ITH"P 
U :  PRINT: PRINT: PRI<�T: EN C 
123 PJ-=PJrYBa1A-=YB: B£-=0: clJ SUB50005!!'1A-=PJ/2 

125 JUTPUT"$", 6, 70,3:) UTPUT"I,� PJT", 70, 70, 1 
I 40 f) RX A= 1 6 TJ9 0 ST E.P 1 6: Y A= 54: 3) S li86 1 1 00: 3J S l..iB61 200: C 1 C X .AI I 6 >=.A 
I 44 YA-=34: 3JSU861100: 'DSUB61200: C1CXA/ 16>=A 

146 NEXT 
I 50 FJ RX A= 1 6 T )9 0 S T EP 1 6 

1 55 YA-=34:A-=C1CXA/16>:·3JSUE61300 
160 1._ EXT 
I 61 
162 
163 
I 64 
I 65 
I 66 
I 6 7 
I 69 
1 70 
IS0 

190 
2 00 
21ll 
220 
2 30 
2 50 
2 55 
260 
2 61 
262 
2 63 
2 64 
2 70 
300 
310 

3J SUB7000 
I FPU=e·TH EN 169 
3J SUB50000 
I fr18=0AN CY8-=0T:i EN 100 
If,"' 8> 0At-J CY 8-= 0TH E.··J PJ= 0: 3 J TJ 100 
I FYB>,"'BTH EN�.JSUB7030 
I Ft"' 8-= 0Tri El-JPU= PUr PJ: PJ= 0: 3) TJ 100 
SJ SUB5000 
) UTPUT"HJW MAl�:' CARCS? ", 12, 62, 3: I $-=It� STR!>C 1 J 

I FI !.> "3"0RI $< "lii"TH EN I 7111 
CD= VAL( I 1>: 3J SUBII00 
1 F'I $-= "0"TH EN262 
·JUTPUT"wHI CH CARCS? ", 24, 62,3: FJRX-= I T)CC 
3') S LiB I 000: ':A= 3 4: XA-= 1 6• I : 3) S l!Bo 1200: 3 J S lJB6I I 00 
C I < I > =A: CC I > = I :NEXT 
Y A-= 3 4: FJ !'!Xk= 1 6 TJ9 0 STEP 1 6: 1 =XIV I 6: I F EC 1 > = 0TH b� 260 
A= 0 I ( I > : G) S UB6 I 3 0 0: EC I > = 0 
NEXT 
MB-=0: �J SU87000 
GJ SUB50000: I F�1D=YBTH EN270 
I F'Y 8= 0 TH EN I 6 5 
I FY B>M BTH EN VA= VAr I : 3J SUE 7 0 30: I f•1 8= 0Td E.!� I 6 7 
Y A= 54: fJ RX A= I6 TJ9 0 5 T EP I 6: A= C I< X A/ 16 > : 3) S U86I 301Z • � EXT 
3)TJ500 

.l 

SF'-=0: FK-=0: FH-=0: FL=0: ST=0: T.{-=0: TP=0: )P=0 
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DRAvi POKER Listir:g Cor.tinued 

3 20 GJ SUB3000 

3 30 fJRX=IT)5:Q=LCO : CCQ>=CCQl�I:,�EXT 

400 I FRC 1 > = RC 2> A'� CRC I>= RC 3> Ai� LRC I>= RC 4> A•� C.RC I>= ftC S> TH t..� FL.= I 

4 10 f) R'<= 2 TJ I 4: I fCC X>= 4 T.-1 EN Fi<= I 

420 IfCCX>=3THENTK=I 

430 I fCCX>=2THENJP=JP� I 
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4 40 I FCC X>= I AN CCC X+ I>= I At'J CCC X+ 2> = I A1� CC C X • 3 > = I A:� CCC'<+ 4> = I TH i:J� S T= I 

4 90 NEXT 

49 5 IF CC 2 > = I AN CCC 3 > = I A t� CCC 4 > = I A1� CCC 5 > = I A.� CCC I 4> = I TJ-1 El-lS 1= I 

4 9 6  RETURN 

5 00 G) SUB8 000: CE.= VA: FJ R'<= 2 TJ I 4: C.C X>= C C X> :.�EXT 

5 3 0 F) RX = I T J 5: L C X > = I .� T< C I C X > I I 0 > : R C X > = [.! C X > - I e * L C X > : .. -J E.'< 1 
5 40 3J SU B310: 3JSUBll0 00 

5 50 I fVA< > CETH EN 560 

5 51 I FVA= I JRVA=2TH EN 510 5 

5 54 I FVA= 3·)RVA=6TH EN 5120 

5 55 IFVA=7THEN 5130 

5 56 I fVA= 0JRVA= 4J RVA= 5J RVA=3 TH &� 5100 

5 60 I fVA> CETHENJUTPUT"*"• 6• 30• 3: PU=PU+PJ 

570 IfCE>VA THENJUTP UT"*"•6,50·3 

580 P J=0:3JSUBI100 

9 00 JUTPUT"PP.ESS ANY I{ EY ".IS, 62,2: I $= I'� STRiC I>: 3.)TJ 100 

I 000 I $=I i� S TR $C I >  : I Fl $> "5") RI $< "1 "THEN T JN E. 51 2. 100: :>J T) 1 000 

1010 I=VALCI $):RETURt� 

I I 00 X A"' I :  Y A= 70: C·J= 0: XL= I 1 2: YL= 3: ·3 J SUE>60000: R ETUFU� 

3000 FJR'<=ITJ14:CCX>=0 :NEXT:RETU!'M 

4000 VA=el 

4010 I FJP= I TH ENVA= I 

4020 I FJP=2THENVA=2 

4030 IFTK = I TH£NVA=3 

4040 IfST=ITHEillVA=4 

4050 IFFL=ITH&'JVA=5 

4060 IFJP= I ANCTK=ITHENVA=6 

4070 IffK=ITHENVA=7 

4075 I FST= I A£�DFL= I TH £N VA =3 

4030 RETURN 

5000 GJ SU83000 

5020 CA= 3 

5030 IFVA> 3THENCA=0 

5040 IFVA=3 TH&�CA=2 

5050 IfVA=2THENCA=l 

5060 JUTPUTCA,90, 50, 3:! FCA=0THE.£�RE.TUR1� 

5070 TA=0:f0RX= 1TJ5 

5080 IFCCLCX))<> IJRTA>=CATHEN 5090 

5085 ·3 JSU861100:C1CX>=A:TA=TA+l:XA=16;cX:'fA=54:3)5Ub61200 

5090 NEXT: RE.TUR£� 

5100 Nl=I:3DSUB6000:3JTJ560 

5105 t�I=2:GJSU86000:IFCE<>VATHEt�560 

5106 CCX>=0: C(X>=0:IFVA=21HhJ5100 
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5107 I FVA=3THEN5105 

5110 3)TJ5100 

DRh.\·: POK!':P. Listing Cor.tinue::i 

5 1?0 Nl=3: 3JSU86000: DTJ 560 

6000 :<=Ill 

6 010 1 FCCO =t-1 I TH £1-1 CE= CE� I 

60 20 1 FCCO=N I TH ENVA=VM I 

6030 1 FVA< > C E.TH ENRE.Tlifi<� 
6040 X=X-l:IFX<>ITHEN6010 

6050 RETURN 

7000 GJSU88000: I F8= I irl EN VA= VA-l 

7001 X=I i-JT( Rt-1 C< I l + 14l -10: I FX<0T:; E.NX=e 

7 002 M 8= (X� VAl *<"'A: I FM 8> 5+<"1A TH £,�,'18= 5+."1A 

7 00 3 30 SUB ! I 00: •'1 8=t'1 B-I 1-l T< Rt� C< I >+ I .  2 l •:1 A: I F:18< 0TH El�o18= 0 

700ll I F<'18>PUTHENMB=PU 

7005 I FEE=IirlE.NVA=VA�I:BE=0 

7006 I FM B=0J P. Rl� C< ll<olTHEl-lt'18=0:JUTFUT"I C!-iE.Cr{",t3.62•3:JJTJ7010 

7 00 7 I FM B> 0TH Pn UTPUT"I BET", 18, 62• .): J UTPUTt'16• 4SJ 62• 3 
7010 JUTPL:TPJ,6,70.0:P)=PJ��1B:Jl!TPCTPJ,6, 70.2 

7 0 20 F) R'<= I T) I ·211Z0: .� EX T: 3) 5 UB 1 I 00: R E. TUR,� 

7030 I FVA+VA+RNCC ll•'3>(Y 8-r18l/t'1ATriE.t\i7050 

7040 MB=0: JUTPUT"I CR·)P", 18, 52.3: 3JT J7020 

7 0 50 8 E.= 1: M 8= YB-t'1 8: ) UTP UT"! C A L L  "• 18, 6 2, 3: ·3J T) 7 0 I 0 

8000 FJR.'<=IT)5:LCXl=I t�TCCICX>II0l:RCX>=CIC0 -10+LCO:o-lEXT 

8010 3JSUB310:GJSUB4000:RETliRN 

50000 3J SUBI100:PJKE19462, 15: [,\IPUT"Y)UR BE.T";YB:IFYB= 0Trtt..li50025 

5 0001 I FYB<t1BTH El>JYI3=MB 

50002 I FYB<MATH ENY B=MA 

50003 I FY8>P L'TH E.NYB=PL' 

5 0005 JUTPUTPt.;, 6, 12,0: J UTPUTPJ, 6, 70,0: I FPJ=0TH E.t>J 50020 

50022 I FYB> S*•"'A+i"'BTrl ENYB= 5•:1A+t16 
5 0025 3JSUBII00 

5 00 30 P U= PU-Y 8: PJ= P) +-Y8: ) [jTP UTPU, 6, 1 2, 2: ) UTPt;TPJ, 6, 70, 2: RET LRtli 
6 0000 P L)'IXA,YA-15, CJ,XL,vL: "tE. TURt'-l 

fACE 9 

6 1000 FJ !'!:<= I TJ I 3: FJRI = 0 T) 3: A(X � I 3" I > = (X • I l"' I 0 t-I : ,,j E:{ T: .11 EXT: R E. T l.lli..li 
6 I : 0 0 R= IN T< 5 2• RN C< I > + I > : I FA ( F.> = 0 TH E.tli 6 I I 0 0 
61110 A=ACRl :I\(R>=0:?.E.TURl>J 

61200 XL= 12:Y:..= 1 6: CJ=2: 3JSUBc0000: TJt>JES, I S:F.ETUFil� 
6 I 300 XL= I 2: VL =I 6: CJ= 3: C= 0: At-l= I,. TC A/ I 0 > : AR=A- At.* I 0: T i= C.; RiC 5> 

6 1305 P)K£24545,29:P)KE24546,74 

6 I 3 I 0 C= I N T ( ( 3- A R > I 2 > : CH $= CH R $ ( A R • I > 

6 I 1�00 I FA�>J= 10TH EN61 50� 

6 I 410 I FAN= I I '!'H Eili T $= "J ": -3) T) 61 500 

c I 420 I FAl•= I 2ni E.� H= "Q": 3J TJ 6 I 500 

6 I 430 I FAN= I 3TH Elli T$= "K ": 3JT J 61 5i��l 
61440 I FAN= I 4TH E.N T$= "H": ·3) TJ 61 500 

61450 T$=!U 3HT$C STR�i>CA•.Iil, I l 
6 I 500 3) SUB60000: ) UTPUTT$, XA+- I ,  Y A- I• C: ) UTPUTC:-11, X1-1• 4, Y A-3 • (;: T Jt-l t. 
5, I 5 
6 1 510 RE. TURo� 

JK 
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COHPUTE-A-:-'\AZE 
By Steve Novctny Jr. 

1 0 C:L 5: C:) L )  P 6 , 3,  7, 1 : A $= " C J ,'1 P U1 E · A· ,.1 AZ: E " :  5 i= "C J FY RI :H T 1 9 ·3 I " 
I I 

2 0  

3 0  

3 5  

3 6  

C $= "SV S ,  E. •.� J V J TI� Y ,  J F: "  , , � _ _ _  � 
z: $= A $: 3 J S UB I 0 0 0 :  A= ;: :  Z: $= B i :  3 )  S lE I 0 0 0 :  B= Z: :  Z: !.= L $: � )  ::> l B I 0 �� fi : 'J- · 

J U T P U TA $, A. 6 0 ,  3: J U TP U T B $ ,  5, 5 121 •  3 :  ) l T ? U T C !b C, 4 0 •  I 
3 J S U B I 2 5 0 :  GL S 

P R i toJ T " CJ Y J U  W AI-J T T J " : Prt! - � T : P R I ·� ·T " S E E  Td E F. UL E S C Y ILii l ? " : RR i>= l •� 

S TR $ (  I >  

3 7  I FR R $< > ' 'Y " TH EJ.Ii 3 ) T J 5 0 

4 0  G J S U B I 0 ? 0  

5 0  3 J S UB I I 4 0 :  R Ei'1 - P U T  t'1 AZ: E Jt\1 S CR E. E.tli 

5 I V= I 0 :  .i= I 2 

5 2  S C= 1 0 0 0  

6 0  F J R T= I T J 2 0 0 0  

6 1  I F T> T T TH EN T T= T  

6 5 U= P )  I ill T C 9 7 ,  I 0 l : I F U< > 2 TH E·-J 1 = 2 0 0 0 : S J U..\1 L I , 5 I 4 :  C J L ) n I • 3 • 7 ,  I : F ) RL = 

I T ) 1 0  

6 6 I F U< > 2 T:-t Ei-Jt-1 EX TL : C J L  J F: J ,  3 ,  7 ,  I : S )  U.� C I ,  S I 5 :  CL S :  C )L J !'!6, 3, 7 ,  I : .l J T J 

I 0 0  

7 0  3 ) S UB 3 0 0 : � EJ.'1 - ,1 J V E  C J T 

7 5 I F S C< = 0 1H  Et\I T= 2 0 0 0 :  3 J T J 8  I 
8 0 i>l EX T T  

8 1  -:::L S : K A $= " T J J BP. C ! " : f( 8 $= "Y ) U L J S T " : ,( C 'b= " Td E  3J-<d E ! "  
'3 2  K C $= ' 'Y ) UR S C J R E= 0 " : Z $= ;{ f.I :0 : 3 J S UI::s i 0 0 �� : . ( H= -': : ·� :!>= { d ;J, : .J J S U S I 0 0 �1 : :( o= 

Z :  Z $= K G $  

8 3 3 J S UB I 0 0 0 : 'C C= Z : Z  $= !{ [ $ :  3 ) S U 8 1 0 0 0 : t< C= Z :  J C TP CT>( r; :O , I{ r; ,  ;, e ,  3 
6 4 J UT P U TK B $, i( 8, 5 0 , 3 :  J U T P C T<C C $ , !.: ·::;, !l0 , I : ) GTP C Tt< C b K C, 3 0 •  2 
'3 5  3 J S UB I 0 1 0 : CL S : 3 ) '!' ) 1 1< (?· 
1 11' 0 ,J A $= "Y ) l' ' V E.  8 Ei� T EN " : J S $= " Trl E t1 A1. E ! " : J C i= "Y J L'R S C J R E  1 5 : "  
1 0 5 S C= S C- <  1 0 0 0 - 1 1 >  

1 1 0 J D $= S TR $ (  S C > : Z :I.= J A $ :  3 J S U l <! 0 0 0 : J A= Z : Z: :I.= J E> S:: 3 J 5 U b i 0 0 0 : J B= Z  

I 2 0 Z 1= J C i :  3 J S U EJ I 0 0 0 : J C= Z : Z i= J [ l> :  3 J 5 U E: I 0 0 0 : J f.= Z: : GL S :  J U T P u f ,_! t- :iu J H 
• 6 0 .  3 

1 3 0 J UT P U 1'J B $, J B, S QI ,  3 :  J U TP l i'J C i , J C , 4 0 , 1 :  J U T F C TJ C i, J [, 3 0 , 2 :  3J 5 t..i i:J I  
0 1 0 

1 40 CL S : P R i t� T "AI>I J TH ER 3 Al'1 E C Y / i>l l ? " : J E. $= ! :� S TF< ! H  1 > : 1  fJ t.. :b= '"( " Td E.,\I CJ.. S 

: R UN 50 

I 5 0  I FJ E $< > ' 'Y " TH EN P R I I\I T " TH I-\•Il i< S  A·>IY \o/AY ! " : 3 J S L E 1 0 1 0 : CL 5 :  E.:J C 
3 0 C  J t-J J J Y C 0 > 3 J T J 3 2 0 ,  3 50 , 3 6 0 , 3 7 0 ,  3 6 0 •  3 6 0 ,  3 6 0 •  3.3 0 •  3 6 0 ·  3 o 0  · 

3 1 0  P. E TU"'N 

3 2 0 I H I <  I I  TH E!>l !" E T UF.,� 

3 ? 1  I F P J I •.� Te rl · I , V l = 3 TH E!.� T J ,� E 50 · 1 0 0 : S C= S C - 1 0 0 : R t.. T l.. EJ 

3 2 2 H = ."i - I : PL J TH +- I , V, QI : PL J 1d . li ,  I 
3 2 3  T N E l Q1 0 , :? 5: R E T li RN 

3 50 I FH > 9 9  TH Et� R E T liF.t-J 

3 5 1 I F P J I N TC rl +- J , V > = 3 TH E.t>! T J ,� E 5 0 ,  1 0 0 :  S C= 3 C · I 0 0 : F E. T lJR-J 

3 5 ?  H = H +- I : PL ) TH - I , V ,  0 :  PL J TH , V, 1 
3 5 3  TJ tll £ 1 0 0 ,  2 5: R E T URt>! 

3 60 P. E T URi-J 

3 7 0 I F V> 69 TH EJ<J R E T URN 

3 7 1  I FP ) I ,oJ T ( H , V+- 1 > = 3 Trl Et>I T J c<J E 5 0 •  1 0 0 :  5 C= S C - 1 0 1Z : Fi £ T C Rtli 
3 7 2 V= V+- I : PL -J TH , V- I , QI : PL J TH , V, I 
3 7 3  T J 1>1 E 1 0 0 ,  2 5: R E. T URt<J 

f'AGJ:. 1 0  
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COMPUTL-A-l,;A.OE Listing Con tinued 

3 g 0 1 F V< I I T.-1 EN P. E. T UP.t� 

J '3  I l F P ) ! ·J TC: -f ,  V- 1 > = 3 TH E.� T ) ,� t. 5 0 ,  I 0 0 :  S C= S C - I 0 0 :  R E. T U P•� 

3 3 2 V= V - I :  PL J TH ,  V •  I •  0 :  PL ) Tti . l.'• I 

3 13 3 T ) t� E I 0 0 · 2 5 : R E.T URt� 

9 9 9  Et� C 

1 0 0 0  Z = C I 1 2 - C L EN C Z $ l l< 6 l l i 2 : R E T C FH  

1 0 1 0  F ) RL= I TJ 2 0 0 0 : tH X TL :  R E T U E ·� 

i'.4.GE 11 

1 0 2 0  CL 5 :  P"i ! t� T " R UL E. S " :  P fi l •� T : F n ! ,� T " I •  t.ld E...� Trl E. 3 1'1.·1 E.":  P f'.! .-J I :  F 
R 1 �� T" 8 £ 3 l t'J 5, A t'l AZ £" 

1 0 3 0  P R ! N T : PR ! N T " \o/I L L  .APP E A R  ) t-J " : F P. ! :� T : P !". l •� T " Trl E. S C R E.E.•-l • " : F fi ! ,-J T : 

P F H N T " 2 . Y ) UR t'I I S S ! )i'J, " 
I C:, Il0 P R ! t� T : PR ! N T" SH J UL C  Y J U  Cri J J S E " : P R I ·.� T : PRL � T " T )  A C C EPT ! T , " : P  

P. ! N T : P R ! N T " I S T )  C J r1PL E.T E." 

1 0 50 O P. ! N T : P R HI T " Ti-! E •'l AZ E I ·� Ti-! E " : P R L� T : P R ! t� T " T ! .'I E. .ALL J T U  . • " : P fi l  

N i : P R ! N T " 3 . Y J lJ  S TA R T  W I TH " 

I 0 6 0  PRI 1-J T :  PP.I t'l T " l il 0 0  P ) I t'l T S .  EA :::H " : P F. ! ,-J T :  PP.l c-J T " Tl ,'l £ Y J U T J U C:-1 ' ' : 

P R I N T : P !' d N T" TH E  S !  C £ 5 ,  1 0 0 "  

1 0 7 0  P R ! N T : PR I .� T " P ) I t-J T S W I L L 8 E " : P R ! •H : P R i t� T " S U 6 T ii.A C T !c l.  F R J .1 " : P R  

I 1-J T :  P P. I  I� T"Y J U P.  S C J  R E.  " 
1 06 111 P R I •� T : PR i t-J T " 4 . Y ) U  ,'l U S T " :  P Ri t� T : PRi t� T " C J ,·1 PL E.T E. ii'I E. t'I .AZ. E. " :  P RI .� 

T : P P. I N T" BY EL I .'I I �� A Tr N ::; " :  P R I t� T: P R 1 �� T "  TH E." 

1 09 0  P P. I t-J T : PR !t'J T " WK I T £  CJ T A T  TH E. " : P R ! .� T : P fi! t-J T " E.l� D J F  Tii £ •1.AZ E. . " 

: P R i t� T : P R I •-J T " 5 . I F  Y O U  U t� ' T " 

1 09 1  P P. I t-J T : PR I N T "L I K £  TH E ,•1 .AZ E. . " : F ii. I-.� T : P RL-J T " P R E. S S  Td E. T�-<B " : P R ! t� 

T : P R I N T " B U T TJ t� . I F  Y J U " 

1 0 9 2  P R I N T : PRI III T "L I K £  I T, P R E. S 5 " : P R I ,-J T : P R i t� T " TK E.  f i R E  b U T T J c� . " : P  

R i t� T : P R I N T"ARE Y J U  R EA CY T ) " 

I 1 0 0 P R i i� T : P R I N T " S T I'I R T C Y i t-J > ?  " :  D!O= I 1� S T R $ (  I > :  1 F C $= "Y " Tii £•-l P R I  ,-J T " JJ J  

D L U CK I " : R ET UP.t-J 

1 1 1 0  I F C $< > "Y " Ti-! EN P R I •-J T " D) Y J U  \J I SH T J " : P R I ,-J T : P R I ,� T " S E. E. TK E. R UL E.  

S " :  PR i t-J T :  Pl'li N T".A·:>AI N C Y  I N > "  

1 1 2 0  CA $= I N S TR $ C  I > : I F CA $= "Y " TH £t-J:l ) T ) 1 0 2 0  

1 1 3 0 I F CA $< > "Y " Td E.N CL S : P R I .� T " T.-f Mi ro S .A:� Y \1/ .AY ! " : F J ::U. = I TJ 5 0 1:J : ,� E.X T :  CL. 
S :  EN C 

I I 40 CL S: F )  RL= I 0 TJ I 0 0  S T EP 5 :  PL J TL , I 0 ,  J, I ,  6 0 :  �� £X TL : PL J T I e , 1 e, J, 9 0 •  

I 

I I 4 5 
I I 50 

I 

I 1 6 111 
I 1 6 5 

I 1 7 0 

I I '3 0 

I 1 8  5 

I 1 9 0  

I 1 9  'i 
I 1 9 1'>  

I 2 0 Vl  

I 2 1 0  

I 2 1  5 
I 2 2 0  

I 2 3 0 

I 2 50 
U Rtll 
J ·� 

D J K £2 1l 529 , 3 2  

PL J T i eJ , 7 0 ,  3 , 9 0 , 1 :  PL J T I I •  1 0 , 0 , i; ,  I : PL J T'I b 1 0 . 0 , 4, 1 :  PL J T I 2 • 1 0 ,  

PL.. J T9 7 , 1 0. 2 : F J RL= 2 0 TJ 7 0 S T £P 1 0 : Pi.. ) T I 0 . L • 3 • 9 0, l : r-J EX TL 

W I =  W l • l  

F') RL= I 2 !) 9  7 S T EP 5 :  F )  RL I =  2 0  T J  6 0  S T EP I 0 :  L 3= I ,1) T< Rl-J CC 1 > � 9  5 > 

L 4= 1 N T C Rt� CC I >  * 6 0 > : I FL 3< L TH £r� PL ) TL • L J ,  0 :  PL J TL • I ,  L l •  0 

I FL q< L I TH EN PL :) '!'L +- 3, L q +- 5, 0 :  PL ) TL • 3 ,  L 4 •  6• 0 
rl) EX T: N EX T  

I F' W 1 < 2 :> J TO I I 6 5 

W l = 0  

I FP ) I rJ TC 1 2 , 2 0 > =  3 TH E!� PL J T l  2 ,  2 0 , 0 :  PL J T l  3 ,  2 0 , 0 
I F P ) I  N TC I 5, 2 5 > = 3 Tii EJ� PL ) T I  5• 2 5 , 0 :  PL J T I S, 2 6 •  0 
I F F l  R £( 0 > = 0 TH £.11 R � T URt-J 

3= P E EK C 2 1l 529 > : I F 3 = 9  Td Er-J .>J T J I I l.: 0  

3 J T J I 2 1 5 

F) !'N:X= I TJ 3 :  F J R'<Y = I TJ 3 0 0 :  S J  l.:•-l L'< X ,  X Y :  �� EX T :  t'l C..'< T: S J  t.A-J L i ,  5 1  5: nt. T 
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RANDOH !ID'!S 
FhREWELL TO SAM 

By Lo ra A. Leggett 

At t�is time of yeur w:i th so many b irthday s ,  holidays and tim�s 
to share with family and and frfriend s , I couldn ' t  h elp making a note 
about a l e tter we received from one of our Interac t  family who will no t 
be with us in 1 984. She informs us thnt she has scld h er Intera c t, and 
is now using an Atari computer. "But I ' ve never felt the attadunent to 
my new computer that I d id to Sam, my Interac t . "  It i s t::-ue that the 
times are changing in the computer world and we all need tc ponder the 
fut·,.1re for Sam and all of his Intera ct br:>thers '.olho seem a bit in 
j eopardy. Even my husband has and wi l l  be spending a grea t de�l of time 
with his Commodore 64 but will never sell our three In-:_eracts •.Jh ic h , 
he says , truly are family. P erhaps d i fferent compllte r s ,  like d i ffere n t  
family members, f i l l  d ifferent need s .  J..s Sam and h i s  forn.er own e :r  pa rt 
in the intersection on the forward road of technolocical Rdv,, nces , we 
wish tha� both well in life ' s  end e�vors. 

l'AGr.; 1 4  
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J n t E· I-- a t.: t i •J r ,  I n t e J-- n r:t t i c:. n a. l  
Geor· g e  A �  Leg g e t t  

20562 ��OCld \·•J-3F"CJ 
Mt . C l emen s ,  M I . 4 8 0 4 3  

F I NANCE ( Level - I I B a s i c )  i s  a p a c k a g e  o f  15 s e l e c t ed f i n a n c i a l 

f on nu l e� s .  Wh i l e  some f or- mu l a s r· esu l t  i r; a f e�1 c en ·t s  o f f  d u e  t o  
I n t er- ac t ' s s i n g l e p r- ec i s i on m a t h  r out i n e s ,  t h e  r- e su l t s  a r e  st i l l  
s a t i s f ac t or- y . T h e  p r- og r- am i s  menu d r- i ven . O n e  s e l ect i on at a t i me 
w i l l  be d i sp l a y ed u n t i l a l l h a v e  b een d i sp l ayed , t h en menu s t a r- t s  ove..
c< g co. i !O .  A n y  k e y  e>: c e p t  " Y "  w i l l  c h a n g e  se l ec t i on .  Af t er- a sel e c t i on 
h a s  been m a d e , user- answer- s a l l p r- o mp t s .  T h e  an swer- w i l l  b e  d i sp l ayed 
f c· l l m�ed by " ANOTHER ( 'y' ) ':' " . I f  you d es i r- e  t o  t r- y  one or· mor-e n ew 

V i::t l  uE�s i n  ::�ame ·f u n c t. j  on , p r ess u y u , t h en e n t er n e w  v a l ues f ar· 
a p p l i c c;,b l e  p!" Dmpt s .  Pr-ess " CR "  k e y  i. f  no c h a n g e .  When you r- e t u1"n t o  
t h e  men u ,  i t  w i l l  b e  r- e s t ar- t ed a t  t h e b eg i n n i n g .  I w i l l  n o t  a t t em p t  
t n  d ef i n e w h a t  each f u n c t i on i s  u sed f o r  h er e .  T h a t  c an b e  l oo k ed up 
i n  m a n y  b oe> k s  01,.. some .f r- i e n d s  t:i;in t e l l yoLt .. 

T h e  se l ec t i on s  a v a i l ab l e  a r e :  
Fu t ur e  v a l ue of a n  i n v estment 
Fut u r e  v a l u e  o f  r eg u l aF d e p os i t s  ( a n n u i t y )  
Re g u l a r  d e p os i t s  
Regu l a r w i t h d r a w a l s f r om a n  i n v e s t m e n t  
I n i t i a l i n v est men t 
M i n i mum i n v e s t m e n t  f or- w i t h d r- aw a l s 
Nom i n a l  i n t e r e st r at e  on i n vestmen t s  
E f f ec t i v e i n t er e s t  r- at e  o n  i n v e s t m en t s  
Deprec i at i on r a t e  
Dep r ec i at i on amol_tnt 
�J a l  v a g !? v a l u e  
D i s c o u n t  c o mmer c i a l p a p e r  
P r i n c i p a l  on a l o an 
F:eg u l ar· P·3yment on a l oan 
T1 .. 1 .... m c, -f ] oan 

WhJ l e  t he c a l c u l a� i o n s  f or- the a b ove a r e  i n t er- est i n g ,  t h e  p r o g r ammi n g  

t e c h n i q ues m i g h t  b e  j u s t  a s  i n t er e st i n g .  F i r st of a l l ,  t h e  
c <cd c Lt 1 a t :i on s  a r e  c:cm t a i n e d  i n  ' U se1" Def :i. n e d  F u n c t i on s '  O i n E�S 1 5  -
9 5 ) , r a t h er t h a n i n  GOSUB r nu t i n e s . T h i s mean s l e ss l i n e s  of b a s i c 

t h a t have t o be moved t o  a b u f f er a n d  an a l yz ed b y  t h e  i n t e r p r et er . 

!'ole>� t ,  ii l l t e--: t w,:� =·  st ol'· e d  i n  a L I EtRARY ( 1 i n e s  9000 - 9060 I , t h en moved 
to s t r i ng ar r a y  DS i l  f or f ast r- e f e r en c e .  Most of t h ese wor d s  are used 

1n a n y  t i nle!s i n  n1e n u  s e l e c t i o n s  and p r omp t s .  B y  r e f er r i n g t o  e a c h  �1 o r d  

w i � �. n o  m o r e  t h �n a 2 d i g i t  rl t1 m b e r � l ot s  o f  m e m o r y  c a n  b e  saved . 
l i n e s  9 1 00 - 9 1 30 c or; t a i n t h e  c o mp l et e  menu as p r i n t ed a b o v e .  L i n e  
� 00 rl i sp l a �·s men u �  L i n e s  9500 - 9640 c o n t a i n  t h e  promp t s  f or e a c h  
menu s e l �c t j nn r  L i nes 2 1 C• - 320 d e c o d e  a n d  c o n v e r t  d a t a  t o  st r i n g 
f or m � t  an d d i ��p l �y s  s t r i n g L  L i n es 500 - 660 h a n d l es a l l s e l e c t i n g 

T ur 1 c: t i on !:: :i s:· � d i !:;p l €, 'Y  a q d  c: r.:·, J c u l a.t i on s ,. 
cip p l i c a� i on of ·t h e  PESTOPE n n n  c om m a r1 d � 
t E=' i . h p i  (fUi2�::: t1,1 j ] I 

l_ a s ·t f e � t 1� r e  i s  p r a c t i c a l  
I hope s o m e  o f  t h ese 
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9 0 0  P R !t'J T FI,.X < X > : PR I ,.; T :  P R i t� T " .Al� J T:i E P.  < Y  > ? " : I  F i t� S T R i.( 1 > = "Y "Tr! E.t� I =K : 3 J T J 500 
9 1 0 G J T J 2 0 0  

9 0 0 0  CATA A L J AN , A F T ER X ,  At'1 ) ll'J T ,  AN , A'� '� UAL• ( A:�t� UI TY >  • C )Mt'1 ER C I AL 

9 0 1 0 DATA C J M  PJ lN CI 1-J :;, C J  S T, DAY s ,  C EP J  Sl T s. C EP R E.CI A T  I J ,., , L1 5 C J  Ut� 1. E.A CH 
9 0 2 0  CA TA E F F E C T !  V £. F J R. F RJ M ,  F U T LF.: E.. I :.; ,  I ,., !  T l  .AL ,  I N T ER E S T. I ,., \i E S T!'1 !:.." T 
9 0 3 0  CATA I ,., v E S TM El._ T S, <1 A T U R I  TY, i1 I i" I t'1 t;,•t. ,._ J t'1 I ,.; AL , ,.; U1'1 B ER • .) F .  ) ,.; ,  J R! Jl ,.; .AL 
9 0 40 CATA P A P ER, PAYM EN T, PAYt'1 EJ.; T S , P ER, P ER I  J D S .  PRI C E.. PRI '" CI PAL , R.H T L R t.3UL. A 
'P. 
9 0 50 CATA R E S AL E. SAL VA G E. T E.fu'1, TJ • T J TAL, VAL. U £, wi TH CRH.WI'Il. • wl TH CR1-1wAL S, Y f.Afi 

9 0 6 0  CATA Y EA R S , = 

9 1 0 0 C.A TA I 8 .  4 5, 23 . 4, 2 2 , 0• 1 '3 •  4 5, 23 • 39 , 1 1 • 6, e. 39 , I I • (/), 39 , 4 7, I 7, 4, 2 2, e 
9 1 1 0 CA T A2 0 •  2 2. e ,  2 5. 2 2 .  1 6 • 4 7 ,  e. 2 6, 2 1 •  3 3 , 29 , 2 3 • 0• I :; , 2 1 •  38 • 29 . 2 3 , e 

9 1 2 0  DATA 1 2• 38 • 0• I 2, 3, 0• 4 1 •  4 5, 0• I J, 7, 3 1 ,  0• 3 7 ,  29 , 1 .. 0• 39 , 3 2• 29 , 1 ,  0 
9 1 30 DA T A 4 2 , 23 • 1 • 0 

9 5 0 i11 CA TA 2 0 ,  2 2 •  0• 2 6• 2 1 • 38 , 0. 2 7 ,  23 , 3 ,  3 5, 3 4, 43 , 0 •  2 7, 23 , 49 , 0• I 3 ,  4 :;, 50 , 0 

9 5 1  0 DATA 3, 28 • 39 • 1 1 • 0. 2 6 ,  2 1 • 33 , e. 2 7 ,  23 , I 1 , 3 4, 43 , e. 2 7, 23 , 49 , (ij, I :3 ,  4 :;, 50, 0 
9 5 2 0  CATA 4 4, li S. 2• 49 , e. 2 6 .  2 1 .  33 , Ql ,  2 7 • 2'3 . 1 1 • 3 4• 48 . Qi ,  2 7 . 23 • 49 , e ,  39 , 1 1 , 5 0 •  0 

9 5 30 Cf4 TA2 0. 2 2. 0 • 2 6 ,  2 J ,  3.3 , 0 • 2 7 • 23 , 4 7, 3 4, 43 , e. 2 7 ,  23 , 49 , e, 3• 2.3 , 1 4, 4 c., 5 0 ,  :6 
9 5 li 0  CA TA 4 4, 4 5, 2 ,  49 • 0. 2 7 ,  28 • 8 , 3 5, 3 4• 43 ,  0 ,  2 7 ,  2:3 , 49 , e, 2 6• <e I ,  33 , 0. 2 0 •  2 2 ,  50. 
0 
9 5 5 0:2l CA TA3 • 2'3 • !! 7 • :� ' 2 6 •  2 1 • 33 • e, 2 7 • 23 • 4 7 • 3 4, 43 ,  0 ,  2 7 ,  28 , 49 , 0 ,  2 :; ,  2 2, 5 0 ,  e; 
9 5 60 CA T A 3  7 • Qi, 4 4• 4 5, 0• 2 7, 28 • 49 , 0• 2 7 ,  23 , 3 ,  3 :;, 3 4, 43 , Z ,  2 6• 2 l •  33 , 5 0 ,  0 

9 5 7 0  CATA 2 0 •  2 2 .  0, 4 4, 4 5 ,  2. 4C) , 0, 2 7 .  2.3 ,  49 , 0 .  :;, 2 1 • 33 , 5 0 , 0 

9 58 0 C A TA 3 0 • 3 6 ,  0, 40. 3 6 •  Ql, 49 . i'l• 1 2 . 33 , 5 0 . 0 

9 59 0 CATA 3 0 ,  3 6 •  e, 1 2. 33 , 0 •  t;3 , e, 1 2 , 5 0 •  0 

9 6 e 0  CAT A 3 0 .  3 6 ,  0 ,  1 2 . 33 , 0. 49 , (/) ,  ll 5, 5 0 •  0 

9 6 1 0  CATA I 3 . 4 5. Qi , l 3 • 33 • 0 • 1 0 • 4 3 > 2 4, 0 • 1 3 • 5 0 , 0 . 9 . 5 0 . 0 

9 6 2 e CA T A 39 • 3 2 • 0 • 4 2 ,  I 9 , 49 , 0 • 5, 2 1 , 313 , t1 , 2 7 • 2 3 • 3 3, 3 4. 48 • 0,  3 7, 5 e • 0 
9 6 3 0 C·A T A 4 2 • I 9 • 49 • e • 3 7 ,  e:, :;, 2 I , 38 , 0, 2 7, 23 • 3 3, 3 4, 43 r 0, 39 , 3 2 ,  5 IZ • 0 
9 6 4 0  CATA 39 , 3 2 . 0 , 3 7 • 0 • 5• 2 1 . 3 3 . 0 . 2 7 , 28 > 3 3 > 3 4. 4.:3 . 0 • 4 2 . 50. 0 
J K  
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Anyone accus t omed to the TRS-80 , Apple or a large computer is amazed 
at the apparent slowness of the Interac t .  I say apparent because the Interact 
is not a s low computer. The fact is that it has an agoni zing s low dis play . 
The s t andard computer speed test of running 10 GOSUB 10 and counting the se conds 
until an out of memory error o c curs is not really an accurate test of computer 
speed but more a test of the BAS IC version used. The July , 1982 , ar ticle , 
"Keeping Time" , in Popular Electronics , page 79 , can be used to prove Interact 
is faster than both the TRS-80 and Apple I I .  The simple timing loop FOR A = 1 
TO X : NEXT where X is a large number is a comb ined measurement of the BAS I C ' s  
speed and the clock speed o f  the CPU. In 30 se conds , a TRS-80 can do 3750 
calculat ions or actually iterat ions , the App le II can do 7 5 00 ( and this is with 
a very fast integer BASIC) , and the Interact can do 15000 . The Interact . with 
Level II BAS IC is twice as fas t as the App le II and four times faster than the 
TRS-80. It ' s  only our screen disp lay that is slow , not the CPU or circuit s . 
Our version of Microsoft BAS IC is fast , but to show that most of the s l owness 
is· s t i l l  due t o  the language and not to the computer , those of you who have 
fig-FORTH can try this : a 30000 loop in Level II takes 60 se conds ( in theory-� 
by my st opwatch , it t akes between 62 and 65 seconds but it ' s  hard to measure) . 
In FORTH , it t akes only 6 seconds ! The program is 

TIME-TEST 30000 0 DO LOOP 
from the Augus t 1 9 80 BYTE art i cle , "What is FORTH ? " .  Interact fig-FORTH is 
20 t imes faster than Apple I I  BAS IC and 40 t imes faster than TRS-80 BAS IC. 
So don ' t  let anyone tell you the Interact is s low . I t  may have a slow tongue 
but it ' s  got a fast brain. 

Richard Jones , RFD 2 ,  Cole Camp , MO 6 5 3 2 5  

REV I EW O F  DAVE SCHWAB ' S  SKETCH PAD AND E DU-BAS I C  OVERLAY 
by Ri chard Jones , RFD 2 ,  Col e Camp , MO 65325 

I want to second Steve Co�k · ·5 revi ew and recommendati on of S ketch Pad. 
Al though not l imi ted to mak i n g  banners by any means , that is i ts most 
obvi ous use.  I made about 12 banners in 90 m i n utes wi th pi ctures equal 
to Compute-a-col o r  and with the advantage of omi tti ng the s top code . 
Perhaps i ts best feature i s  the ease ( an d  s peed ) wi th whi ch i t  can be 
used.  I nstant tri angl es , circles  and rectang l e s  are made usi ng only 
the j oysti ck.  Characters can be pl aced quickly anywhere on the screen . 
I t  shoul d an exce l l ent educati onal tool for smal l chi l dren as we l l  as 
bei ng enterta i n i ng to anyone who l i kes to draw. 

The Edu-Bas i c  overl ay is a true bargai n .  Pri nter commands for the Sl agh 
port are added al ong with an un l i mi ted n umber of mach i ne l anguage cal l s  
s i mi l ar to the USR command i n  Level I I .  Thi s overl ay converts Edu-Ba s i c  
i nto a very powerful and usefu l  l anguage and s t i l l  l eaves 819 1 bytes o f  
us ab l e  p rogram s pace .  ( I t fi ts i nto about one thi rd o f  the unnecessari l y  
l on g  array s pace . ) The ori g i na l  i nteger BAS I C  for t h e  App l e  I I  and now 
FORTH on the Inte ract are prov i n g  that decimal s are n ot needed for good 
programmi ng.  And l ast but not l east , true PEEK and POKE fun cti ons are . 
added to the l an guage. 
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Review of the AL Language 

by Dan DeLong 

The AL language tape is being sold by M icro-Video as an Editor/Assem bler/ 
Monitor for the 8o8o Assem bly language.  

After using the Edit-x/Assembler-x, I was more than w illing to replace it 
w ith something d i f ferent. 

:- J.GE 1 9  

With A L  you can go from editing to assem bling to the monitor without loading 
tapes back and forth. All of the programs are on one tape and all are in 
memory at the same t ime.  AL uses 4k of m e mory . It uses from 4CooH to 
4CBBH and from 6oooH to 6FFFH. In my r6k system the symbol table is 
set up at sBSoH to s F8oH, m y  text area is  from 70ooH to 7 FFFH. For 
those of you who can subtract in hex, this gives you only 4k of text area, 
with somewhat over 4k down at 4DooH and up which is  empty. (More on 
this later . )  

You can expand t h e  symbol table , o r  relocate it  i f  you want. You can do 
the same with  the text area. 

The editor portion of A L  gives you all the functions that Edit-x had, plus 
quite a few new things. You now can move your text around as you want, 
you can start your List from a name in the text, you can also use the FREE 
com mand and f ind out how m uch m e mory you have left. 

The assembler part is fantastic. you can use hexidecimal,  octal, base4 or 
binary in your progra m .  The B RK statement will return to the monitor so 
you can check out all the registers, this is great for debugging. You The 
DB operator has been changed so that you can define an entire string at a 
time, such as : INVCOM DB ' I NVALID COMM A ND ' ,ooH. D id you see the 
com ma and the ooH following? You can put a whole bunch of t hings on the 
same line w ith the DB operator and have it all asse mbled correctly. 

This  is later. As I said before you only have a 4k text area. I didn't really 
expect so little, especially since AL only uses 4k. I expected to be able to 
use somewhere around 8k for m y  text. When I found this, I started doing 
some looking at what my source actually looked l ike.  I found that as you 
type in your source, the editor con verts it to some type of code. When 
you list your source, the editor converts the code back to mne monics so you 
really don 't see what has happened. What all this does is save a whole lot 
of me mory. I f igure that it saves at least half of your source in code. 
This m eans that you end up with aboutsk (equivalent) for your text area. 
This is  110t bad. - -

In all good things there has to be a couple bad things: 
r) The FREE com m and returns how m uch m emory is left in your 

text area in HEX. This gets old real fast ! !  
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z) The converting of your source to code by the editor sometimes 
messes up. I typed in KEYIN DB 07E7H. The editor converted 
this to KEY I N  DB 07E7H. The the asse mbler gave me an 
error for having a space between KEY and IN.  I f ixed this by 
changing KEYIN to INKEY. 

3 )  The monitor lets you write your assembled code to tape on ly 
when you specify the beginning and ending of the code. The 
only problem w ith this is that nothing tells you where your 
code has ended at. I f ixed this by putting a D ONE DB ooH 
at the end of my code.  Now I f ind the D ONE in the symbol 
table,  and I now know where my assem bled code ends at.  

4) This  last thing is just good old fashioned personal preference.  
I don 't  l ike errors to be printed in some code n u mber. I would 
rather have the errors printed so that I could understand them 
without having to look them up in the manual .  

Finally, in spite of the four things I listed above,  AL is fantastic.  It is  
flexible, fast and all on one tape. If you program in assem bler,  you will  get 
your money's worth in AL. I love it, in spite of a few quirks. 

Also, even though I downgraded Edit-x/ Asse m ble -x at the start of this review, 
I still have a lot of respect for the person who wrote it.  The person wrote 
it, which is  something I don 't  think I could do. The person also wrote it 
w ithout the ben if it of an assembler, that I think deserves a lot of credit .  

D an DeLong 

Review of W ING IT 

W ING IT is an action game being sold by M icro-Video. 

The object in the game is to get the butterflies from the r ight s ide of the 
screen to the peninsulas on the left s ide. 

You m ust move your butterflies through four lanes of traffic and onto the 
median strip.  The median strip is mowed at times, so you cannot stay there 
too long. From the m edian strip you move across lily pads, rafts and such. 
Finally you make it to the peninsula. 

The faster you move across the screen, the more points you get. You also 
get points for landing on the honey box (on rafts) and flowers ( on peninsulas). 

The longer you play the faster the cars go, and the fewer the rafts and l i ly  

pads. 

The game is quite a bit of fun. My wife and child play
_ 

it so 
_
m u�h that I 

have a hard t ime getting other things done. Another thmg I l ike IS that the 
game is  basically non-violent. You don 't get points for ki l l ing things, you do 
get points for keeping the butterflies al ive ,  this I l ike.  

Dan DeLong 
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l1ACHIK:E: SHCP TJ..LK 

THE 1KDS OF TIME 
By 

George A. Leggett 

Since Halloween approaches us at the time of this writing I 
thought a most appropriate way to start although one could carry 
this name on all year long. Because the Hachine Shop Talk I ' m  ai:out to 
lay on you will be short and yet infini tely long . In fact, it will be 
the longest Machine Shop Talk I ever d id for that matter that anyone 

!-AGE 2 1  

ever d i d  and for that matter that anyone will ever d o  and yet it will 
take it will take a few amount of word s to do i t .  Our subj ect i s  simple ; 
Infinity ! 

Now if that opening paragraph doesn ' t  intrigue you nothing will. 
Here ' s  what I mean. From a young boy I have always been intrigued with 
numbers. Math was everything to me. At 9 years old algebra was a 
breeze. Multiplying 3- and 4-digit numbers by 3- and 4-digit numbers 
was done in my head . In second s !  This is not a brag or a boast but a 
very happy fact. I just enjoyed working with numbers and somehow word s 
d idn t t  catch up till I �1as a lot old er. I think a lot of people whether 
they know it or not can relate to numbers. How well they relate d epends 
on hoH 3uch thSy put into it. I put almo s t  every waking moment into it. 
I grew up with a slid e rule in my hand . Yes,  for those of you younger 
people out there, there were no calculators. Way back • • •  to those of you 
who are old er, it was j ust las t  week. Somehow I ' m  caught in the middle 
between last week and eterr.ity. Which leads us to thi s  }lachine Shop Talk . 

�fuat is the largest number you can make your computer come up 
with? Well something like Blah-Blah-Blah +1 0 to the 37th Power. If 
you have a scientific calculator (I have a T. I .  59) i t  goes to 10 to the 
99th power. A great difference as you can see. Our Interact in BASIC 
has that problem and for that matter so does any other BASIC b ecause 
of the format w!':ich I won ' t  go into here . But what if you ''anted a 
really big number--how about 2 to the hundredth power or 2 to the 500th 
po1der? Thousand th power? • • • •  Intriguing or boring d epe11ding on your 
point of view. The follo,.<ing program shall d emonstrate this .  If 
a::�yone out there find s an end to this program • •  • '"ell Amen ! ! !  At this 
writing I have not worked out all the rna thema tics of it yet but the 
numbers will ama ze you in tha t your little Interact using the s creen 
memo:::-y a s  your d i splay can make Infin::.ty look like a microsecond . 

What we tre going to do is use 4000 Hex to I 4800. 1 048 bytes. We 
multipJ.y this by 8 bits to get 1 6, .384 powers. Put that jn your memory 
banks a while I A very big number. But how big is that number·? Just how 
big ia what we want to ascertain here . If you tried to print 1 C  to the 
1 6, .384th power, you1·d get an Overflow on an Interact or any Cclmputer 
and calculator I know of. But i f  we break it down to bits where every 
bi � was represented by a flashing ligh t  like the cld 1 950 1 s co!!lputer movies 
where bits were represented by flashi ng lights • o • • • 
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We 1 re going to turn our screen i!lto a blinking flashi:::tg 1 950 1 s s tyle 
computer. Let' s say, a very mi::1ute part of i t .  l·le will do i t  llke thi s :  

Ever.r bit 1rill b e  a color, T.'l.erc are four col•Jrs , t.!ms, four colors 
and four 2-bit bytes represent all 256 combi:1ations,  ( See refere!lce note 
at end of arti cl e )  Now, 1 byte has 2 56 numbers therefore, 2 bytes have 
256 times 256 or 65, 535 bits, That' s only 2 bytes ,  We have 2048 bytes ,  
If someone out there wishes to multiply 2 5 6  to the 2048th power let me 
know . . .  I 1 m  waiting for the answer myself, But this is exactly what the 
program will do , It will keep shifting and carrying to the next byte 
along the line, At the speed of the 8080 (ours is ve�r fast,  about 1 , 75 
microsecond s )  if we could go 1 . 75 million counts a second , how many 
seconds will i t  take to to fill up the screen witn all FF or 255? A 
day? A week? A month? A year? A century? Try an Eternity to an infinite 
power. Then you may b e  halfway down the screen. Yes ,  your li ttle Interact 
hold s the ages of the universe within itself, 

Let1 s figure how long it would take to fill up the first Y row and 
remember coordinate 1 ,  1 in the upper left corner of the s creen. 
How long would i t  take to fill up the 28 bytes ( 28 times 4 = 1 1 2 or 
the X axis )  Let 1 s  calculate, There are 1 1 2  pixils in the first Y row 
from X 1 to X 1 1 2 .  The problem is 2 to the 1 1 2 til power. Tne answer 
rounding off is 5 . 1 9  times 1 0  to the 33rd pm1er, Now based on 1 .7 5  
million cycles a second how long would i t  take if w e  could address each 
of these every microsecond? ( We cannot in this program as you lrill see, 
The program takes many machine cycles to execute. )  But if i t  could� how 
long would i t  take? To find that answer we divide ��e other answer by 
1 . 7 5  million .  Rounding off, the answer is 2 . 96 times 1 0  to the 27th 
second s .  But what does that mean in terms of real time? �at you do is 
divide that number by 60 seconds in a minute, 60 minutes in an hour, 
b6 24 hours in a day, 365 . 2 5  in a year, ( this accounts for the leap year) 
and you get 9 . 40 times 1 0  to the 1 9th years or Forty Milling Million 
Million years ! ! !  And that' s only for the first Y row of 1 1 2 pixels on 
the X axis !  We have 76 more l ! ! !  1 • • • • •  Act�lly we can go to bed a 
little early as it were since we • re only going up to 4800 Hex which is 
only about 61 Y do;m the screen, 

Now: The challenge to someone out there and good luck, is to tell 
me the exponent number of years it ',.rould take to fill up the screen 
all the way down the Y rows of the screen to 4800 on the screen. Pray 
tell the number of years, centuries,  millenia, mega-bega-bega-millenia • • • • •  

And this is only the screen, How about filling up imagine filling up 
the memory in your 1 6K computer, If any o f  you solve this via a program 
as I 1 m  sure i t  would take a comp�ex program to solve this ,  or maybe a 
simple one, i t 1 s all a point of view, please submit it, I would be very 
interested and I 1 m  sure many o ther people woulj be too. See what we 
come up with, I mean, it i sn ' t  every day you' re challenged to solve 
Infinity ! Or ls it? 

I ' d  like to thank at this time the insoiration behind a s t."J ry like 
this the book One Two �ree Infinity and

. 
the soundtrack album to the 

series COSMOS (See Reference no te ) .  I played the record during the maiing 
of this transcription to get me into the mood of the Infini te ,  
They make you think. A s  power�ul and as fast as the computers are , they 
are mere infants in the world of tomorrow. 

George A. Legge tt 
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Ad dress Hex 

5800 CD 
5801 73 
5802 05 
5803 21 
5804 00 
5805 40 
5806 34 
5807 C2 
5808 06 
5809 58 
580A 23 
580B 34 
580C C2 
580D OJ 
580E 58 
58 0F CJ 
58 1 0  OA 
-581 1 58 

Mnemonic 

CALL 

LXI H 

INR M 
JNZ 

INX H 
H:R M 
JNZ 

JMP 

THE ENDS OF TIHE LISTING 

Description 

Call Clear Screen Routine in ROH 1 at 0573 
The purpose is to erase the memory and put 
zeros in the memory. 
Load H and L with the memory location of th e 
upp er left corner of the screen. You �y 
move this to about 4208 to see results easily. 
Increase memory of HL by 1 Store result on screen. 
Do the Increase again until i t  reaches zero . 

This moves H and 1 to act like a carriage left to right 
Increases next location by 1 .  
Increase again until i t  reaches 0 then proceed 
on to next step at. 580F 

Increase to next location and continue as 
before. 

You may want to enter a few extra commands before this routine .  
I prefer a black screen for this exercise and you may wish t o  play 
around with the H and 1 value of 5803 to change the location of i t .  
You can see after a very short time that even though t h e  first byte 

and the s econd byte move at an· enormous amount of speed each byte afer 
that is 1/256 slower than its pred ecessor. the next byte aft.er that 
will be 256 squared , then 256 cubed then 2 56 to the fourth power and so 
on. Needless to say each is slower than the one before ! Th e earlier 
d iscussion of how long it would take to fill up the screen was based on 
everytinng happening in 1 Machine Cycle. Obviously it takes much more 
than taat. The 5806 to 5809 loop which simply incrcasvs and j umps back 
to do it again takes 2 0  machine cycle s .  Th e  loop from 580A to 580E 
which jumps back to 5803 takes 35 machine cycles. Of course this is 
multipl:i.ed by the numb er of times it i s  in the loop , whether it is 
carrying the byte or increasing memory location s .  To help you work aut 
the fine d etails ,  .I 1 ll lay on a few numbers for you. 

21 LXI H 1 0  machine cycle s .  34 INR M 1 0  cl e s .  Briefly, every 
command in the routine take s  1 0  machine cycles exclud ing 580A which i s  
a 2 3  and takes 5 machine cycles. The machine runs at approx. 1 . 7 5 
Megahertz A machine cycle takes 500 nano seconds ( NS) . TWo cycles take 
1 microsecond . In 1 second your machine may execute three and a hai 
million machine cycles . An enormous number ! But com�ared with the end s 
of time it is bothing but a horse and wagon on a road that never end s  
and for that matter never begin s .  

Si::Jcerely, 
George A. Leggett 
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Geor9e A .  Le99ett 20562 Woodward Mt . C l emens } M i .  48043 

The Hard Facts Go Soft 
AdaP t i n9 Leve l I I  Bas i c  for a l l � our hadware needs 

PAGE 24 

T h i s  Hard F acts dea l s  w i th the software that mak es the hardware 
9o . Leve l I I  bas i c or Fast GraP h i c  Bas i c  wh i ch are one and the same i n  
my book exceP t for a few bY tes can eas i l �  b e  adaP ted to run o n  32K o r  
48K memory sY stems w i th on l Y  16 P ok es i I A l so I s ha l l shciw Y OU how to 
use the M i cro V i deo P ort w i thout RS-232 Bas i c  w i th on l �  a short Bas i c  
P ro9ram of a few hundred bY tes ! 

I may sound l i k e  I am attack i n9 M i cro V i deo bY t h i s  oP en l n9 but I 
am not l et me exP l a i n .  F i rst the memorY . T hose of � ou who b �l9ht 32K 
exP a n s i o n s  from M i cro V i deo have no doubt bou9ht 32K Bas i c  bY now so I 

fe l t  that I am certa i n l Y  no threat to that mark et . The other P art of 
Y OU that have bu i l t Y ou r  own 48K SY stems have e i ther P urchase the 32K 
Ba5. i c  or have � our own adaP tat i on or· have as�( me for the answere . 

So whY adaP t Leve l I I  Bas i c  anY way ? Because there i s  numerous 
documentat i on on i t .  I k now most of YOU who have w r i tten me and 
returned the renew l form don ' t  a9ree there is enou9h but comP ared w i th 

32K BAS I C  wh i c h  has z i l ch on i t  Leve l I I  i s  a wa l k i n9 ency c l oP ed i a  of 
k now l ed9e . For the rest of Y OU out there ( vast ma J or i tY ) th i s  i s  a l so 
for Y OU i f  ::J our th i nk i n9 of uP 9rad i n9 C I  cann ' t  b e l i eve so ma�Y have 
not ::J et ) . 

What does 32K BAS I C  have i n  i t? I t  has a l l of �eve l I I  commands 
P l us the extended P l ot of Fast GraP h i cs BAS I C  P l us the RS-232 BAS I C  
P l us a l i ne command and a d i fferent USR funct i o n .  I t  may sound l i k e  a 
l ot but i t  rea l l Y  i sn ' t  comP ared w i th the memory Y OU have . I n  fact as 
manY of Y OU k now I wrote mY own l an9ua9e ca l l ed SuP er Lan9ua9e w h i ch i s  
not a va i l i b l e  ( sorry ) but has a l l o f  the above P l us a 8080 mon i tor w i th 
1 6  commands P l us 45 new b as i c  words P l us l K  of user rout i nes ( e 9 .  
c i rc l es ,  t i mers e c t . ) and t h e  RS-232 transm i t  and rece i ve funct i ons and 
theres st i l l  lK of free mach i ne l an9ua9e l ef t  P l us 1 6K or 32K of user 
bas i c ! I saY a l l t h i s  mere l Y  to P o i n t  out the P ower Y OU have w i th the 

o l d  l an9ua9e and don ' t  sett l e  for l ess . You w i l l  F i nd that the better 
y ou k now Leve l I I  BAS I C  and i ts '  memory maP s the more � o u  can d o .  
ExamP l e  f o r  Y ou f e w  Forth P eoP l e  o u t  there � ou a r e  sa::J i n9 that � ou l i k e  
Forth b ecause i t  i s  faster we l l  there are man� way s that I k now r i 9ht 
now to sP eed uP BAS I C  so it can run much faster . ExamP l es :  P r i nt 40 
t i mes faster it can P ok e  a number 1 20 t i mes faster than before a n d  as 
one f i na l  examP l e  i t  can even b e  t o l d  to 9o to a subrout i ne w i th a 
name . ExamP l e  the s o ubrout i ne maY be a deck of cards Y o u  can te l l  i t  
9osub cards . So � ou see Forth has noth i n9 o n  me . Of course the 
l an9au9e I wrote ma� have be9un from Leve l I I  but is now comP l ete l Y  
d i fferent but the P o i nt i s  Leve l I I  9ave m e  a n  exce l l�nt understand i n9 
of BAS I C  from the i ns i de .  T h i s  i s  whY I d o  not bother w i th 32K BAS I C  
at a l l .  Y o u  maY saY that Leve l I I  does n o t  have the l i ne command we l l  
th i s  i s  true but are y ou not for9ett i n9 the CMD Over l a� i n  Vo l .  I V  no . 
3 w h i ch 9 i ves Y ou a l l  that and more . 

Before we 9o on I must te l l  ::J ou that i f  ::J ou use the Leve l I I  BAS I C  
a l ong w i th the CMD over l aY and the RS-232 P ro9ram l i sted here i t  shou l d  
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sat i sf� a l l  � ou needs for now . But remember to 9et a l l the neat 
command ment i oned in SuP er Lan9ua9e took me 3 � e a r s  of stud� w i th 8080 
and BAS C wr i t i n9 over 2 m i l l i on b� tes of P ro9rams t i l l  I k new what 
co�mand I needed and over 1 200 hours to deve l oP the Lan9ua9e i tse l f .  
A s  the� sa� an� th i n9 worth hav i n9 i n  l i fe does not come eas� i t  tak es 
work and in th i s  case a l ot of i t .  

The fo l l ow i n9 shou l d  b e  enter i n  th i s  seq uence . 
after each entr� . The on l �  d i fference i n  32K a n d  48K 
r�ov i n9 the memor� l i m i t  uP � The P ok es move the s.tart 
area . var i ab l e s .  str i n9s . and arra� s .  

Load Leve l I I  o r  F�.:::-t Gr· aP h i cs BAS I C  
T� P e  r·�t:}j 
Pok e 1 92 1 5 , 25 Leve l I I  BAS I C  on l �  
Enter the f o l l ow i ng P ok es 

::::;::t::: Bfi::: I C 
POKE 1 9542 . 20 4  
POf<E 1 9C::i43 , 1 9 1  
POKE 1 9546 . 1 
FOKE 1 954 7 .. 1 2::: 
FOKE i 96?0 .. 254 
POi<E i 96? 1 . .  1 9 1  
POKE 1 9690 . 254 
F'OKE 1 969 1 , 1 9 1  
F'OKE 1 9?09 , 3 
F'Oi<E 1 9? 1 0 .  1 2::: 
POI<E 1 9? 1 1  .. 3 
POf<E 1 �f7 1 2 ,  1 2::: 
POKE 1 9? 1 3 .  3 
POKE i 9? 1 4  .. 1 2::: 
FOKE 1 9? 1 5 . 0  
F'OKE 1 9? 1 6 .. 1 2::;: 

5 .  T::1 P e  i···iEI•.i 

PO�<E 1 9�343 .· 255 

Pot<E 1 96 ?  1 , 2�i�i 

Press the cr k e� 
i :::. th��-s-e b� t.e:::. 
of BAS I C  P ro9ram 

6 M  Yotl 1)0�1 have 1 6K or· 32K free f·or P ro9ramm i n9 deP end i n9 o n  wh i ch 
BAS I C  � ou used 32K or 48t::: . Ever� th i n9 w i l l  work as before � ou w i l l  
J ust have more of i t .  

hoP e t�1 i s  w i l l  b e  u r  use t o  s ou n  A l l � ou �1ave t o  d o  ·now i s  l oa d  
1 n  the C M D  Over l a� and s a v e  the who l e  th i n9 on taP e  for one l oad . Y o u  
can do th i s  b� u s i n9 the standard wr i te tab l e  from an� mon i tor but � ou 
w i l l  have to move the m o n i to r  so � ou do not wr i �? over bas i c  or use m �  
i�r i te r·out i r1e i )l t h e  8080 Pro9rimmer Pack " Reme�1ber addresses 4 D 2 2  hex 
t o  5F80 are now free �o use for mach i ne l an9ua9e rout i nes or to exP and 
� our BAS I C  l an9ua9e . 

I wrote th i s  P ro9ram i n  March of th i s  � ear before m� M i cro V i deo 
P or··t br�ok e dowrt � I do r1o t  ��a v e  a P r i nter f or· tt1at P ort but I do ��a�·e a 

T� P e  ' N '  Ta l k  and th i s  i s  what I used to test m� P ro9ram . To m �  
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surP r i se i t  wc�r�k e d  9reat . Th i s  P ro9r·a� i s  not to e l i m i nate RS-232 

BAS I C  or other· over l a� s  as � ou w l l l  st i l l  need them to l i st � our 

P ro9ram but � o u  won ' t  need them in � our P ro9ram when � ou want 9raP h i cs 
and RS-232 usa9e . There i s  some de l a� w i th the h i 9her baud rates as 
the� work faster then BAS I C  but 600 baud and l ower as I reca l l work 

f i Y1e . I th i nk the FT09r·· .3.f•) th.3.t fo l l o1,.1:=. i :=. :=.o::·t .3.t 1 200 !::o .3.1J d .  I .H-r i · . .�e 

at th i s  i de a  from l ook i ng at BAS I CALLY SPEAK I NG and the sheets that 

come w i t�, the P ort and no t i ce t h � t  if � ou cou l d  chan9e a l l  the 

P arameters w i th s i mP l e P ok es wh� not 90 a l l  the wa� . We l l  J ou can . 

Your not i ce a l l  the P eE·k s  and P ok es at�e )1e9 i t i v e  th i s  i s  because the 

numbers are above 32767 . The P ort s i ts at C000 hex wh i ch is 49 1 52 .  
Refer t o  V o l .  I V  no . 1 for n e9 i t i ·Je P ee k s  and P o k es a·fld how to u s e  ther� 

i n  Mach i ne ShoP Ta l k  The HaP P �  Marr i a9e . 

L i ne 5 ma� be o m i tted i f  � au are us i n9 Fast GraP h i cs BAS I C .  L i nes 

10 to 50 i n i ta l i ze the P ort e 9 . baud rat e ,  P a i r i t� .. mark ers , word 

l en9th ect . L i ne 1 1 0 i nP uts a str i n9 to be transm i tted to var i ab l e  

XT$ . I f  � ou were 9o i n9 to use th i s  i n  a P ro9ram � ou wou l d  o m i t  th i s  

and J ust b e9 i n  a t  l i ne 1 20 w i th � ou r  str i n9 i n  XT$ . L i ne 1 20 t o  1 50 

i sso l ate each l et ter from the str i ng l eft to r i 9ht and store i ts ASC I I 

va l ue i n  var i ab l e  A .  Note b �  chan9 i n9 th i s  � ou can outP ut � our str i n9 

from r i 9ht to l eft thus mak i n9 � our P r i nter t� P e  back wards . L i n e 1 60 

P uts a cir r i a9e return after the st i n9 .  You ma� want to chan9e t h i s .  

L i ne 999 sends � au back t o  l i ne 1 00 wh i ch c l ea r s  the screen and starts 

the who l e  t h i n9 over a9a i n .  Now we 9et to the s ubrou t i ne at l i n e  1 000 

wh i ch is s i mP l e .  L i ne 1 000 sends the ASC I I to the P ort to transm i t .  

L i ne 1 0 1 0  wa i ts around t i l l  the l etter i s  9one and l i ne 1 020 returns 

from · the r·out i n e .  

That ' s  about the s i ze of i t  short and s i mP l e .  I f  I 9et enou9h 

ca l l s or l etters I w i l l 9 o  i nto more deP th and even rece i v i n9 data i n  

BA:=:: I C .  

fl FOi iD Fi"'FHjELL 

T h i s  conc l udes th i s  ser i es of the Hard Facts of L i fe .  I k now that 

most of � au st i l l  want to see i t  in 1 984 but I s i mP l � don ' t  have the 

mater i a l  or t i me .  A s i n9 l e  P r o J ect can tak e 2 to 8 week s t o  fu l l � 

deve l oP . I w i l l  a l wa � s  be work i n9 on hardware i t  i s  i n  m� b l ood .. 

however m� hardware i ntrest have 9one wa� be� ond modems and P r i nters 

and memorY a l l  of that has been done· and ther·e i s  no cha l l en9e to �e 

once it has been done . Ma� be it i s  the i nventor i n  m e . M� i ntrest now 

dea l w i th sP eech and v i de o  reco9n i t i on .. art i f i ca l  i n te l l i 9ence and 

robot i cs .  I t  i s  m �  aP P i an the I nteract can n o  l on9er f i l l  that need 

for two reasons . 

1 .  The d i ff i cu l t� i n  i nterfac i n9 .  No externa l ed9e conector s .  

2 .  Cost . I f  � ou b l ow t h e  u n i t  uP f or· some u·nk nown reason i t  wou l d  b e  

ver� exP ens i ve a n d  t i m€ consur� i n9 to sa� the l east . I am us i rt9 a 

V I C-20 for m� bas i c  i nterfac i n9 and the n once the c i rcu i t  wor k s  I ca� 
eas i l �  use i t  on m� Commodore 64 . I f  I w i P e  out a V I C-20 I am on l �  out 

S60 . oo I f  I w i P e  out an I nte�!ct there 9oes m �  l i f e  sav i n9 s .  

I f  I rece i ve a n �  mater i a l  f o r  HARD FACTS of L I FE I w i l l  P ub l i sh 

i t .  

Geor9e A .  Le99ett 
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R S - 2 3 2  B A S I C  P R O G R A M  L I S , l N G 

REM RS-232 TRANSM I TER I N  LEVEL I I  BAS I C  
2 REM GEORGE A .  LEGGETT 
3 REM MARCH 2 1 , 1 983 
�; POKE 1 92 1 5  .. 25 

1 0  POKE - 1 638 1 , 1 3 1  

2 0  POKE - 1 6384 , 88 

30 P OKE - 1 6:�:::::3 , 0 

40 POKE - 1 6380 , 0 

50 POKE - 1 638 1 . PEEK C - 1 6 38 1 ) AND 1 27 

1 0 �3 CLS 
1 1 0 HI PUT " Er-HEF.: 'r'OUP TRAt·6r'1I ::;;;::; I Ot·l ' '  _; ;x;H: 
1 20 L=LEtl C :<J$ ) 
1 30 A=ASC C LEFT$ ( XTS , l ) ) : GOSUB 1 000 

1 :35 I FL=2GOT0 1 50 

1 37 I FL= 1 GOT0 1 60 
1 40 FORX=2TOL- 1 = A=ASC ( M I D S C XTS , X , l J ) : GOSUB l 000 = NEXT 
1 50 A=ASC < R I GHT$ ( XT$ , 1 ) ) : GOSUB 1 000 
1 6(1 A= 13 : GO::;IJB 1 01�1(1 
999 GOT0 1 131) 

1 000 POKE- 1 6384 , A  
1 0 1 0  I FPEEK ( - 1 6378 ) AN D 1 6=0GOT0 1 0 1 0  
i (12(1 RETURt·1 

Note th i s  P ra9raM i s  not i nc l uded on � o�r taP e .  

E N D S  O F  T I M E R E F E R E N C E S  

l .  � ni::.er·a.,=t i ons \lo l .  1 no . 3 P a.'3o:;- ? l l"ttti·r·.�.ctcw.:,.
· 

F .;.:;..ct.ctor·� 
Th i s  -�rt i ca. t .:J.P l i e-:::. to ch«.r··.;;.cte-r:::. b(J:t. ·bhe :: .. 0\f�"•E·. 

b i nar:,. techn i q ues can be used . 

·-:· "· " BAS I CALL� SPEAK I NG P a9e 3- 1 6  

POKE i n9 the screen 
Gr· .3.P hi c::. 

Exce l l ent exa�P l e  of how b i ts are �a� P e� · and 
used on the screen . 

3 .  ot�E .. WiJ .. THf':EE . . .  I t-iF HH T'r' b::� Ge·or··ge . 

F.:t.cts -�. nd . sP J::·CIJ. L\t. i ons of s;c i e·no::· I .f ::! OlJ. 
mJmbers and � i nd tr i P s  th i s  book i s  a mu�t. · 

G.:t.IYIOI.•! 
l l)'./12 

4 .  C OSI ·Il:r:: sound tr· -3.ck fr··on·, thE· stir i e·s C0:3t·10t; b::� 

Dt·· . C.at·· l ::;.;;::.<.:.;.n Gr·er.�.t b<�.,=k 9t··,�·und r11•J.s i 1. for·· ":?.e·t t i  w:c 
i nto th i s  k i nd of wr i t l n9 .  




	2012_10_17_18_39_54
	2012_10_17_18_39_55
	2012_10_17_18_39_57
	2012_10_17_18_39_58
	2012_10_17_18_39_59
	2012_10_17_18_40_00
	2012_10_17_18_40_02
	2012_10_17_18_40_03
	2012_10_17_18_40_05
	2012_10_17_18_40_06
	2012_10_17_18_40_07
	2012_10_17_18_40_08
	2012_10_17_18_40_10
	2012_10_17_18_40_11
	2012_10_17_18_40_13
	2012_10_17_18_40_14
	2012_10_17_18_40_15
	2012_10_17_18_40_16
	2012_10_17_18_40_18
	2012_10_17_18_40_19
	2012_10_17_18_40_21
	2012_10_17_18_40_22
	2012_10_17_18_40_23
	2012_10_17_18_40_24
	2012_10_17_18_40_26
	2012_10_17_18_40_27
	page00
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page2
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page3
	page30
	page31
	page4
	page5
	page6
	page7
	page8
	page9
	page99
	page1
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page2
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page3
	page30
	page31
	page32
	page33
	page34
	page35
	page4
	page5
	page6
	page7
	page8
	page9
	page99
	page0
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page2
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page3
	page30
	page31
	page4
	page5
	page6
	page7
	page8
	page9
	page99
	page0
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page2
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page3
	page30
	page31
	page32
	page33
	page34
	page35
	page4
	page5
	page6
	page7
	page8
	page9
	page99
	page0
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page2
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page99

