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ll\ITRODUCTION 

Your lnter<Jr.t is " true cnrnputer. As such, you rnay p!O<Jrilm 

it by typing in prupr,ly-stated instructions in the BASIC 

proyrammin�J 1ai1guage. You can make your computer solve 
problems. ploy music, make sounds, draw pictures and patterns, 

and much. mur.h more. 

Interact qives you not one, but two OASIC languages. EDU-

8ASIC has fewer instructions, and is thus both easi er to iearn and 

a little more limited than its "b'ig brother," Level II BASIC. We've 

chosen some of our favorite programs from selections ·..vritten in 
both BASICs. Many ot them were wr itten by Interact o·::;1ers like 

you. We've also added an appendix of slightly more advanced 

tricks of the ttade for those of you who'll want to go beyond 

these sample programs. 

If you've never pr0gram;-,1ed before, please read the section 
caileci "About Progrcmming - !be Agony and the Ecstasy." It's 

a light, humormrs note about thP. joys and frustrutiu;1s of working 
with computers. Then pick a program whose de scription tickles 
your fancy. Try it out - we're sure you'll be delighted with the 

results. 

· · ···----��-----�-------------------------.- ....---------------· ---
········ ·-·-···--·····�--------�-----------

... .. . .  ____ .... -::-_-:::: : : : : ·::-_-_-:::-..:::;:.:;:_:::;:::: ;.:::-_--_ -.-...:::: =�:: ::: t 
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�4BOUT PROGRA!VlilA!lVG -

THE AGOf\/Y AiVD THE- ECSTASY 
Normally, he was a very even

tempered, pleasant man. A pro
fession<JI progr<Jmmer, he'd been 
working 'Nith computers both large 
nnd small for several years. Today 
- as most days - he could be 
found sitting at his console, typing 
in commands and examining 
results intently and carefully. But 
today he was different, a little 
ayi luted, his finyers rapping the 
keys with increasing anger. Sud
den ly he sprans from his scat, 
slammed his clenched fist against 
the conso le and shrieked, "Idiot 
m3chinel Picky, Picky, Picky!" 
and stor "1ed from the room. 

And you know, he was right. Computers ARE picky. Although they can do 
many wonderful, complex things at fantastic speeds, they're in srJme Wi1YS very 
stupid. They can only do exactly as they're told, and have a m u ch more limited 
vocabu iary than you or I. One little typo, one comma out of place, and the 
"idiot machine" starts spewing error messages that sometimes make even the 
most experienced, cool programmer see red like a;1 angry bull. 

What we're trying to illustrate is simply this - don't be surprised or 
disappointed if your program doesn't run righ t the first time. It won't. ·They 

never do, even for the experts. That's "Murphy's Law" of programming. 
Another version of this famous lavl, popular among programmers, is "The 
program linG you're most certain is right is the one that's causing the 
problem.'' 

Yet, we certainly don't mean to imply that pr ogramming is all agony and 
no ecstasy. There's il deep satisfaction to be had when you type "RUN" and 
every thing finally ha p pens the way you intended. It's much like the satisfaction 
you feel when you "start from scratch" and build J model, harvest your garden 
or cook o fine gourmet rneal. And in this modern world, there's much to be said 
for lemning more about how computers work. Programming is a great way to 
do that. 

'Nhat can you do to up your share of ecstasy and mrnrmrze the agony? 
First. read. Read the manuals and guides that carne with your system. Get 
books from the library or bookstore. The more you read, the fewer mistakes 
you'll make. Second, be careful. Watch vvhat you're doing. Try to type in 
instructions exactly as they should be. Remember, "Picky, picky, picky." 'Last 
but not leost, be patient. Vv'hatever the error, i·. can be corrected . And if you get 

to the end of your rope, quit for a bit. Then cal! us in Ann Arbor, Michigan at 
313-973-0120 d urin g normal business hours. We're here to help, and we know 
whet it's like. Now - on to your first program I Gcoci luck, and have fun! 
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t7lV T;�:f, t iV L,, c.; u R HE C i I tv G 
AND RUiVNING PROGRAIVIS 

ENTERING PROGRf.\MS 

Programs are composed of ordered instruction� to the compute r. Order is 

determined by the number you assi(:Jn at the beg inning of each progrum line. 

Lines are always arranged in ascending numerical order, regardless of the 
order in which you type them in. 

/\!ways type a" NE'N" command before you start on u prilqram. That v:1ll 
ciear " garbage " or old programs which might interf e re with •�;hat you ' re about 
to do. Then, type in the program lines exactly as they appear in thf' book. To 
see your program lines, use the LIST command. You might want to rezd about 
" CONTROL!S" and "CONTROL!Q" too. They he lp you start and stop thf'! 
listing as needed. These commands .:md contro ! s work the some wey in both 
·:ersions of the BASIC language. 

CORRECTING MISTAKES 

M11rphy's Lav.t of Programrnin�d says you'il make them. But hov; do you fix 
thos;; i:1.vitable errors? It's easy! Read on ... 

Your Interact doesn't actually read what you type in until you press the 

"CR" key. If you hit the wrc.ng key before you type a "CR", just backspace to 

erase your mistake. Then continue typing in the line from thet point. What if 
you've alre11dy typed a"'CR?" Don't panic, novv . .Ju�t type the whole !:n8 in 
a·c;ain. 

What about correcting, adding and. de le ti ng numbered program 

statements? Use the techniques above. Don't worry if the line is a m•mbered 
program line. Type in tbe corrected line, number end all, enri your lnter<:.ct 
obliges by pu tt ing the line in the right place. You can a lsc> use th;s technique tc 
add ::nes . .Just pick ;on unused number that puts the line in tile right place:. 
Ty�=>e in the number a lid comma nds for that line. Tyoe a "L! ST" cornmr,nd to 
see how your co nputer put things back into numerical crder. To erase a line 
completely, type the number ;,nd a "CR." List your prog ram , and the line has 
vnnished. 

Some letters or nun�bers are easily confused. ro1· example, you might read 
a zero (0) when the program listing really shows the letter 0 ("oh"). 
Unfortunately, even though they may look almost the same, your Interact 
definitely knows the difference. To help you out we have provided the chart 
below which shows pairs that might t.Je confused. If you c;re in doubt. or if a 
proyram line that looks right causes an error, we suggest you ccmpare the 
icttP.rs anJ numbers 111 the line with those in the chart below. 

0 = zero 1 = the n umber one 
2 = the number two 
5 =· the nurr.ber five 

0 
I 

z 
s 

2 

the capita l letter "oh" 
the capita l letter "I" . 
the capital Jetter "zce"J the capital letter "ess" 



RUNNING YOUR PROGRAM 

All done entering statements? Just type "RUN" and a "CR." The first 
time through you' II probably get an error message. Look up the meaning of 
the messaae in the error code guide of the manual for the version of BASIC 
you're usina. Most error me,;sages will give you a line number where the 
problem occurred. EDU-BASIC shows you the line and prints a "?" before the 
first character that confused it. When you find your mistake, use the 
:echniques described above to correct it. Then type another "RUN" command. 
Docs it wor·k no·.v? Hooray for you! 

SAVING PROGRAlV!S O!V 7:4.PE -------------· 

After you get a program working properly, you' II probably want to copy it 
onto a cassette tape. That way you can load it back in with a simple command 
next tirne you want to run it. Save several of these programs and you'll have a 
ready-made arsenal of BASIC programs to demonstrate your new-found 
·�xpertise to others. 

Some advice on saving programs: First, always save two copies. That way 
if something goes wrong with one copy, you'll have a backup. Next, ALWAYS 
label both the tape and the cassette insert card so you' II kno'N for sure what 
programs are where. If you want to put several programs on one tape for more 
compact storage, first make copies of each program on separate tapes .. Then 
load them in one at a time and save them on your master tape. Assign names to 
each program. Don't rewind the master tape in between saves, or new entries 
will write over old. If you want to guarantee that you don't accidentally write 
over a proyram, p•Jnch out the two small plastic tabs on the spine of the tape 
after the program is recorded. You'll be unable to record over the tcpe again 
unless you cover the holes with cellophane tape. 

You may record progr-ams on any good quality, non-metallic cassette tape 
of 50-minute length or less. If you use a regular audio tape, be sure not to 
rewind it completely befor:; saving a program. Sometimes the leader is too long 
and part of your rrogram gets lost on the leader. To avoid this problem, use 
Interact Data Tapes. One Data Tape can hold about 250,000 characters of 
information. 

To sove ond reload EDU-BASIC programs, read about the "SAVE" and 
"LOAD" commands in the EDU-BASIC Program Guide. For Level II BASIC, . 
see the descriptions of "CSAVE" and "CLOAD" in the Users Manual. 

3 
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LIVE DFlV!OfJSTRA. TlON --- ----

A live demonstration is an effective way to introduce a friend to your 

prooramming accomplishments and to Interact's BASIC langunge. There's no 

sub;:titute for sitting by your Interact and TV set to show how ir v1orks. In this 

live dE:mo, you give commands which the computer performs immediately . 

.C\fter this demo, show some of your programs fr·orn ca s s ette tape. They'll 

look even more imprc;ssive and complex after you've stepped through this 

simple demo. 'vVe suggest that you don't try to write a program while a friend is 
watching. Remember" Murphy's Law of Programming." There are general ly 
not enough "results" for the time spent typing in and correcting statements to 
make a good show. It's best to prepare these masterpieces in.private and unveil 

orily the finished product. 
· 

The demo should take about 

fiv.o 1ninutes at most. Don't go too 

much longer. There's no need to 

"explain e'Jerything" the first 

time . Besides, your audience will 

be e ager to see your other pro

grams, and some of the Interact 
tapes .. too. Be sure to press the 
"CR" key after each instruction 

described below. Go gettum, 

Programmer! 

PROCEDURE FOR LIVE DEMO IN EDU-BASIC 

1. Load the EDU-BASIC tape in the usual manner. While the tape is 
loading, explain that the information is being read into the RAM memory of 
your computer . This information will then permit you to instruct your computer 

in a special language called BASIC. (That stands for "Beginner's All-Purpose 

Symbolic Instruction Code," in case you're interested.) The sounds he hears 

are the audible equivalents of those digital instructions on th-e tape. Tell him 
that if you were to i nsert a regular music cassette in to the machine at this point, 
he'd hear the music through the TV speaker. 

2. When you get the "OK" from BASIC, show how your interact can 
solve arithmetic problems quickly and easily. Type: 

PRINT3+4 

and the computer responds with the answer, 7. Then type: 

P.4.125 

to show how "PRINT" can be abbreviated to "P." The computer prints "500." 
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3. Now show how your unit can play musical notes with the TONE 

statement. Type: 
TONE!168,1S!ll 

TONE(110,200) 

TONE(80, 300) 

Thr.se co•rHl131"-!s cause yotcr Interact to �lay a C-G-C musical triad. 

4. IJ0'.'.' let's out son;c per�onal infor mation on the screen. Your �JUest 
wiil be most amused to see his name printed on the screen. Do the tollowi11g: 

1. Type CLEAR to erase the screen. 

2. Type P. ;P. "GEOr�GE'' ;P. to prirrt your triemJ's n?.1no 

�urrcnH:�ed �Y.· h!.tnk :ii ·•.::: 

5. Now exrlain that you can p11t a dm on lhe s·=r·c;'"n at a ,,ivon position in a 
srwcifir; color. All images are made of patterns of such dots. First type a 
CL.E.l\R cor•Hnand to er:�se the screen. Then type: 

PL0T(80, 25, i I 
ThiS puts a white dot over the "1" in the "PLOT" co!TlnoanrJ. up 25 p.0:;:tio·•s 
(pixels) from the bottom cf'the screen and over EO pi xels frorr t:-,e left edge. 

6. L. ines. of course, are just a series of dots. and con be dra1·m by a 
"FOR .. .  NEXT�� !oop. A ioop i:. a series of il'structions performed scver£11 times 
111 '�row- ; , 1�1i:; c:Jss, 112l:mes! Type: 

FORX = 1T0112;PLOT(X, 30, 2);NEXTX 

This will draw a blue line over your "FOR ... I,JEXT" command. 

Nc" you ere readv w show your friend yc:Jr favorite EDU-BAS!C 

prO£!r:1rns. Sh01.'/ hinl 5.Jn1e of th2 r:c:9rams fJOn1 this boo\: thBt vcu have 1'lPf.d 
in previ0usly :1nd �a\/ed on t.Jpc. Aiso, show hirn son1c of l.1!s:-ac�'s pn�-writ!c:1 
pro::c"rns, depending on his &rea of ir,turest: 

Action Garnes 

Str aregy Games 

Music 
ConlfJUter .Art 

Eriucatit''l 

F;nar,�.,..c 

SUGGJ':STED T.tl..PES 

Trailblazers TM, Showdown TM, Volleyball, Breakthrough H/r 

Backgammon, Chess, Conce01tration 
Music Maestro TM 

Computc-Jl.-Color TM 

Tou::hdc.wn, �\Jd 'Em Up TM, Hangm2;1 

Financial Library I and II, Checkbook Balancer 

6 



HELLO FROM INTERAC/ 

This simple progr·am prints a message on the screen repeatedly in a 
different color each tirne. while a sirerr wails in the background . Can you figure 
LIIJ! why the screen goes blank every now and again? (Answer below.) 

EXERCISES 

r= PR0_9RAM LISTI _N _G _ _____, 

I 5 CLEI>.R 1 10 
20 
30 

COLOR (7, 4, O, 0) 
SOUND (0, 2701 
FOR I= 1 TO 25 
P. " HELLO FROM" 
P. "INTERACT" 
P. 
COLOR (7, I, 0, 0) 
NEXT I � --------------------� 

Delete line 20 by typing "20" and a "CR." Then put in a new line 32: 
32 SOUND (0, 20•11 

This cha nge causes a different sound effect to be produr.:e:J <::�ch time the 
message is printed on th e screen. 

Why does the scret:n go blank every so often,? Every eighth tirne, color 
parameter number 2, denoted by the" I" in line 70, gets set to an even multiple 
of 7, the code for white. Since the background is also white, you don't see the 
messages when they are printed white-en-white. Next time th rough the loop. 
the color changes to black and the messages reappear. 

7 EDU-BASIC 



\JVE ARE N07 AL01VE 

Colored cc.mmuni:::ation .narke• s dot the night sky in this 1;�ograr.1 
ccmpiete ·.v,th alien blips in a seemingly endi.;ss pattcn1. Use of the random 

number generator to control the colors and tcnes is illustrated here. Stop the 

program by holding down the CONTROL key wh
.
ile you type a "C." 

----, 
PROGRAM LISTING i 

!
--�--

CLEAR
-·----- -� 

10 X=Rr-40(112) 
I 

ACKNOWLEDGEMENT: 

20 Y =- RND (77) 

30 Z � RND (3) 
40 A= RND (7) 

50 B = RND (7) 

60 C=RND (7) 

70 COLOR (0, A, 8, C) 
80 FOR I= 1 TO A 
90 PLOT (X+ I, Y-1, Z) 

100 TONE (X, 1000/Xl 
110 NEXT I 
120 GOTO 10 

Our thanks to Interact owner Patrick Wils on for this program. 
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ELECTRONIC SNOWFLAKES 

This program fills your screen with electronic snowflakes. Add a touch of 
humor as did the Interact owner who gave us this program, and print out 
Robert Fros;'s "Or1 a Snowy Evening" against the snowing background. 
Notice line 610 where a";" is used to separate two commands on the same 
line. 

EXERCISES 

PROGRAM LISTING 

I ( 10) CLEA
_

R __ ____ --I . ;5�� ) �g��s1�oo � �00 FOR N = 0 TO 50 t 610 X=RND(110);Y=RND 1771 t�620 PLOT (X, Y, 11 
630 NEXT N 
640- RETURN -L_ ____________ � 

1. Produce a colored snowfall by plotting the snowflakes in three colors 
instead of one color. First try a "COLOR" command at line 15 to set up new. 
colors for your snowfall display. Then use the statements: 

619 A= RND (4) 
620 PLOT (X, Y, AI 

to produc,e multi-colored snow. 

t6 

Jo 

C/e.e-v-
k-= f(lv'D (llo) 

J
. ;/.: R!VfJ (77) 

PLul(x.)y J) 
.) 

CotD Z.O 

9 EDU·BASIC 
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LIVE DEMONSTRA TIOIV 

A" Live Demonstrntion" is an 
effective way to i ntrod uce a friend 
to you� proorwmmin;l <JCC•jlllplish
ments and Interact's BASIC. 

There's no substitute for sitting by 

your Interact and your TV set to 
·show ho·N it wurks. The demon

str<Jtion i:; ve 1 y simply. It produces 

instant results using simple BASIC 

. statements typed in Direct Mode, 

th<Jt is W/THOUTiine-nurnbers. 

After this demonstration show some of your previously programmed 

selections frofll cassette tape. They will look even more impressive and 

complex af:er you have stepped through this simple demonstration. We 

suggest th2t you don't try to write and/or debug a program while a friend is 

watchmg if� there are not generally enough "results" for the time spent. I t' s 
b:"st to p repare those masterpieces in private and unveil only the finished 

product. 

·This demonstration should take approximately fi·;e minutes. Don't go too 

much longer as you need not "expl a in everything" the first time. Besides he 

will v;ant to see your programs and some of the Interact games or other 

application software too. 

PROCEDURE 

Load the L evel II BASIC tape into your Interact in the standard manner. 

While it is loa ding, explain that the infor�ation on the tape is being read 

into the memory (RAM) of your computer. This information will then 

permit you to instruct the comruter in a special langua(Je called B/I.SIC. 

The sounds th'll he hears are the audible equivalents of those 

magnetically recorded instructions on the tape. Tell him that if you were 

w insert a regular music cassette into the machine at this point, he would 

hear the mus ic through the TV speaker. 

When you get the OK, type: 

NEW 

This instructs the computer that you are to type in a new program. 

Explain that your Interact allows you to program "in color." The COLOR 
statements allow you to specify a background color and three other colors 

for lettering or drawing. The colors are referenced by number. Type: 

COLOR 7, 2, 4, 1 
The color change is dramatic and you' II have his attention right away. 

11 
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RAYS 

This simple, short program produces a set of muiti-colored rays which 

slowly expand from the lower-left corner of your TV screen. Its simplicity 

illustrates that even shnrt graphic programs on the Interact can produce 

unexpected, pleasing results. RAYS takes about two minutes to fill your screen 

with multi-color graphics. The program will run continuously. Stop it by 

pressing the RESET button .
. 
then type an "R". 

EXERCISE 

1-;;�;;;;;;...;�IN"_l 

10 CLS 
20 COLOR 0, 1, 2, 4 
30 FORA= 5T0105 
40 FORB= 2T077 · 

50 C=A*2/B*2 
60 PLOT A, B, C 
70 NEXT:NEXT 
80 GOT010 

t..__ ___ ____ _j 

Change line 50 in the P
.
rogram to read: 

50 C = A* B /1 00 

This change produces rays in a parabolic pattern that resembles a 
hand-tied rag rug. 

ACKNOWLEDGEMENT 

Our thanks to Interact owner Tom Matulevich for the R..\ YS program. 
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l-IOW BIG ARE YOU IN METRIC? 

This p rogram i llustrates the ease i n  BASI C  of ask i ng the user for two 
pieces of data and then produci ng two output results fron1 s imple ar i thmetic 
ca lculations. 

EXERCISES 

PROGRAM LISTING 

10 CLS 
20 PR INT "HOW BIG A RE" 
30 PRINT "YOU IN METRIC?" 
40 P R INT 
50. PRINT "YOUR HEIGHT" 
SO I NPUT " IN I NCHES" ; I N  
70 PRINT 
80 PRINT "YOUR W E I GHT" 
90 INPUT " I N  PCUNDS";

.
P 

100 CM =2. 54'1N 
110 KG=P/2 . 2  
120 CLS 
130 P R I NT " YOU A RE";CM 
140 PRINT " CENTIMETERS TA L L" 
1 50 P R I NT " AND WEIGH ONLY" 
160 P R I NTKG;"K I LOS." 
170 P RINT : P RINT: P R INT 
180 G OT O  40 

1. Ask for the name of the  user and store it i n  the str ing variable N$. Pr int  out 
his name when you give him his metric height and weight .  

2 .  Accumulate the height and weight of several  persons and then repo rt the 
averages. 

15 



MIDDLE EASTFRN TAPESTRY 

This program fills the screen with an ever-ch;;nging mosaic which 

dramatizes the use of color on your Interact computer. The initial P O K E  in line 

10 enables the subsequent POK ES in lines 100 anu 110 to set the color registers 

in memory locations 61 44 and 4096. 

EXERCISE 

c PRO G RAM LISTING--I 
10-

-

;;-��21 ��
-

� 
20 CLS I 30 CO LOR 0, 1, 2, 4 I 40 FOR p = 0 TO 7 I 50 FOR A =Of011 3STEP 5 
60 F O R  8 = 6 TO 77 STEP 5 
70 OUTPUT "0"' A, 8, c I 

80 OUTPUT " •" , A, B , C+1 
90 C=3*RND(1)+1 

• 100 POK E6144, A l. 110 POK E4096 , P 
120 NEXT:NEXT 

130 NEXT 
140 G OTO 40 ----

Modify lines 50 and 60 so that a clear border of equal size is placed around 
the changing pattern. 

ACKNOWLEDGEIVtENT 

We thar.k Tom Matulevich for sub;nitting "Middle Eastern Tapestry. " 
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'- CAIVADIAN FLAG 

Of primary interest in this program is the cr9ation of the maple leaf. The 
leaf was firs t 

.
drawn by hand on narrow-ruled graph paper by coloring in 

appropriate squares. Then, each colored square was treated as a 1 by 1 pixel 
dot and put on the screen at the proper location with a PLOT command. Note 
that the symmetry of the leaf is exploited. The right half of the leaf is drawn 
first (in lines 140-2401 after M is set to 1 in line 130. T

.
hen, the same PLOT 

commands in lines 140-2.10 are used to draw the left half by s etting M = -1 in 
line 260. The flag remains undisturbed on the screen until you press any key on 
the keyboard. 

PROGRAM LISTING 

10 CLS 
20 COLOR0,1,7,2 
30 REM-DRAW TRI-COLOR 
40 FORY = 72T026STEP-5 
50 c = 1 

60 FORX = 10T090STEP5 
70 IFX>29THENC=2 

80 IFX > 70THENC = 1 
90 OUTPUT "0", X, Y, C:OUTPUT "*", X, Y, C 

100 NEXTX: NEXTY 
i 10 REM-DRAW MAPLE LEAF 
120 FOR Y=38T061:PLOT52, Y, 1:NEXTY 
130 M= 1 
140 FORY=43T059:PLOTM+52, Y, 1:NEXTY 
150 FORY=43T057:PLOT52+M'2, Y, 1:NEXTY 
160 FORY =43T051:PLOT52 + M*3, Y, 1: NEXTY 
170 FORY = 43TOSO:PLOT52 + M'4, Y, 1 : NEXTY 

180 FORY=45T051: PLOT52+M•5, Y, l: NEXTY 
190 FORY=46T052:PLOT52+M'G, Y, l: NEXTY 
200 FORY = 49T052:PLOT52 + 1\11'7, Y, 1 : NEXTY 
210 FORY � 50T052:PLOT52 + M•8, Y, 1 : NEXTY 
220 FORY"' 54T055:PLOT52 � (M.3). Y, 1 :NEXTY 

230 FORY=55T056:PLOT52+M'4, Y, 1:NEXTY 
240 PLOT52 + (f\11'7), 47, 1 
250 lfM=-1GOT0270 
260 !v'l = -1:GOT0140 
270 FOR X= 46T058:PLOTX, 43, 1 :NEXT X 
280 A$= I NSTR$(1) 

EXERCISES 

1. Convert this program into one that draws the French flag, the Italian 
flag. 

2. Note that many flags resemble each other, especially the "tri-color" 
flag common to many nations. Build a program that randomly produces several 
flags, which differ only in color. 

3. Write a "Nam·e the Flag" game where the user must enter the 
country name and capital city represented by each of your flags. Keep score for 
two players. 

17 
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Th is  progr<Jm produces :he ol'  stars and stri p8s in blr�z111g red, white and 
blue, fill ing your screen with patriotism. VVhat is un·ique abatit th i s  program i s  
t h e  method used t o  " draw" the f lag. Instead o f  using PLOT commands ·

which produce dots one pixel wide and tall - an asterisk (')a nd the letter "0'' 
are superimposed usi ng the OUTPUT command. T h is results i n  a 5 by 5 pixel 
" block" . By usi n g  t h es e  "blocks" in OUTPUT l oops rather tha n  " dots" i n  
PLOT loops,  the flag is drawn with thick lines, s o  i t  comes out bigger, faster. 
ThP. fi<VJ rema i ns un disturbed un t i l  you press a n y  key on 1:1-:: k:cyboard. 

PROGRAM LiSTING 

10 
20 
30 

CLS:C = 2 
C O LOR 0, 1, 7, 4 
FORY = 72T042STEP- 5 

40 IFC=2TH ENC=1:GOT0 60 
50 c = 2 
60 X= 50:GOSUB 240 
70 NEXT Y 
80 FORY=37T08STE P-5 
90 

100 
110 
120 
130 

I FC = 2THEt..JC = 1 :GOTO 110 
C=2 
X= 5:GOSUB 240 
NEXTY 
C=3 

140 F ORY =! 72T042STEP- 5 
150 F ORX = 5T045STEP 5 
160 OUTPUT "0", X, Y, C 
170 O UTPUT" * " ,  X, Y, C 
180 NEXT:NEXT 
190 F ORY = 68T042STEP-6 
200 F ORX = 9T048STE P4 
210 P LOT X, Y, 2 
220 NEXT: NEXT 
230 GOTO 290 
240 FORXX=XT0105STE P5 
250 OUTPUT " 0 " ,  XX , Y, C 
260 OUTPUT " '" ,  XX, Y, C 
270 NEXT 
280 RETURN 
290 A$= I NSTR$ (1) 

EXERCISES 

1. Play the first few bars of t h e  "Star Bang led Ban n er" or o t h er patriotic 
song aher the flag is d rawn by using a n  a p propr i a te sequence of TONE 
comma nds a t  th e end of  th e program. Be sure to d elete l i ne 290 before a dd i ng 
the music. 

2. Recreate " Fo rt Sumpter" with SOUND commands u sed to make 
" bomb:> b u rst  in a i r. " 

3. Change t h e  way t h e  stars are d rawn in l i n es 190-220 so that o nly 13 
stars are d rawn i n  t h e  ori g i nal pattern of a c ircle. 

18 
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BAR GRAPH 

This program represents numerical data as a bar graph with green bars for 
positive values and red bars for neaative values. Notice how the program uses 
your data values to determine the scale of the graph and the pr·oper height of 
each bar. The scaling rnakes this same program useful for plotting any group of 
numbers attractively - large ones or small ones - because axis units are not 
rreset for a certuin range of numbers. Instead, units are computed to fit each 
se1 of values after you type them i·n. 

PROGRAM LISTING 

10 DIM Y(15) 

20 CLS:COLOR 7, 1, 2, 0 

30 PRINT "HOW MANY DATA" 

40 

50 

60 

70 

INPUT "POINTS";N 

PRINT 

FOR I= 1 TO N 

PRINT "DATA";! 

80 INPUT Y(l) 
90 NEXT I 

100 REM-SET MAX AND MIN 

110 M I = 99999999 

120 MA = -99999999 
130 FORI= 1TON 

140 IF Y(li < = Ml THEN Ml = Y(l) 

150 IFY(I)>=MATHENMA=Y(I) 

160 NEXT I 

170 REM- PRODUCE PLOT 

180 CLS 
190 FORI= 10T070:PLOT20, I, 3:NEXTI 

200 FORI= 10T070STEP6:PLOT19, I, 3:NEXTI 

210 M1=1.1*MA 

220 M2 = Ml-.1* ABS(ivll) 

230 IFM2 <OGOT0510 

240 FORX = 20TOi 12 

250 PLOT X, iO, 3:NEXTX 

260 D=M1/60 

270 FOR I= 1 TON 
280 c = 2 

290 ii'M2 >= OGOT0380 

300 IFV(I) > = OGOT0350 

310 c = 1 
320 YH = XA 

330 YL=XA+Y(I)/0 

340 GOT0400 

350 YH=Y(I)/D+XA 

360 YL=XA 

370 GOT0400 

380 YL = 11 

390 YH=Y!ll/0+10 
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400 GOSUB440 
410 NEXTI 

420 IFM2< 0THENFORI =20T0112:PLOTI, XA, 3:NEXT 

430 A$= INSTR$(1):GOTO 20 

440 X=l*5+.19 

450 IFYH<='fLTHENRETURN 

460 i-ORA = XTOX + 3 

470 FORJ = YLTOYH 

480 PLOT A, J, C 
490 NEXT:NEXT:RETURN 

510 D=(ABS!Ml) +ABS(M2JJ/60 

520 XA = 10 + 60•.A.BS(M2J/(ABS(M2J + ABS(M 1 )) 

530 GOTO 270 

EXERCISES 

1. Check the v<Jille N suppl i ed by the user to see t h at it doesn't exceed 
the dimension val ue,  15, of theY urray. If it is out of ra nge, ask the user to 
re-input N. 

2. Comp ute and show the vertical scaling of the p lot on the top of til.:: 
screen . 

3. Add the rapabi lity for the user to d is play and make changes to 
individual data values before the graph is drawn, without having to enter all of 
the data aga i n. 

4. Piut two variab les with adjacent, d i fferent-colored bars. 

5. A! low the user to choose colors for the bars from a menu you produce 
for h i m  on the screen. 
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GYRA T!NG HO!VEYCOIV7BS 

T his program produces graphic images which show the color resolution of 
your I n teract at its best.  S ix  honeycomb patter ns are drcwn o n  the screen by 
the six PLOT statements in lines 190-240. T he co lor ro l l  in lines 260-290 at the 

end of the program has a surprising .side effect - it not o n l y  c h a n ges the 
colors, but causes a n  a pparent change in the pattern itse lf .  You must see 
Gyrating H o n eycombs to a ppreciate it. We liked it so wel l  we had postcards 
m<Jde of the resulting picture .  

P ROGRAM LISTI NG 

10 POK E  19215. 25 170 F O RB= 1T 038 
20 CLS 180 C=A'B/9. 5 
30 GOTO 120 190 P LOT A. B.,--C (._ I 
40 REM- R E S ET CO LO R S  200 PLOTA+36?B. C 
so A=8*C2+CO 210 P LOTA+72, B ,  C 
60 B = 8*C3 + C1 220 P LOT A ,  B+38, C 
70 POK E 4096, A 230 P LOTA+36, B+38, C 
80 POK E  6144,A3 8 240 PLOT A+ 72, B-'- 38. C 
90 R ET U R N  250 NEXT: NEXT 

100 R EM-PAUSE LOO P 260 REM-COLO R ROLL 
110 ·FO R I  I= lTOP:N EXT:R ETU RN 270 FO R I= 1 TO 384 
120 R E M-SET COLO R S  280 T = C1 :C1 = C2:C2 = C3:C3 = T 
130 CO=O:C1 = 1:C2=2:C3=4 290 GOSUB 50 
140 GO S UB 50 300 P=500:GO SUB 110 
150 R E M- D R AW 6 PATT E R N S  310 NEXT 
160 FO R A =3T036 320 GOT020 

EXERCISE 

Speed u p  the color cha nge by modifyi ng the value of P in l i ne 300. 

ACKNOWLEDGEMENT 

Boy, that T o m  Matulevich is sure prolific, isn' t he? He wrote this o ne, too l 
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HAVE A f-IAPPY DAY 

This program draws a sm i l i ng cartoon face and prints G cheery message at 
the top of the picture. The pictme remains frozen on the screen until you type 

any key on the keyboard. 

PROGRAM LISTING 

C!...S ;go PLOT 58, <12, 1 
COLOR 7, 0, 2, 1 200 REM- GROW HA I R  
H=O 2 10 FORG=1T010 
REM-DRAW FACE 220 IF H � 0 GOTO 350 

FORX=25T079 230 FOR X= 35 TO 75 STEP 10 
P: (X-25)/3 240 P = (X-25)/3 
'r' = IP*P- 18'P)/4 250 Y = -iP·P-18'P)/4 + Z 
PLOTX,35+Y,1 260 •Jr- X= 35 THEN K = -2'G 
PLOT X, 35-Y, 1 270 I F X = 55 THEN I< = 0 
REM- SET S�.�1 LE 280 IF X =  65 THEN K = G . 
M = 47 + Y 290 IFX=45THENK=-G 
IF X> 38 THEN PLOTX,M,l 300 IF X= 75 THEN K = G.*2 
IF X> 67 THEN PLOT X,M,O 3 10 PLOT X +  K, Y + 35. 3 
NEXT X 320 NeXT X 
REM- D RAW EYES 330 Z=Z+l 

PLOT 46, 43, 1 340 NEXT G 
PLOT 46, 42, 1 350 OUTPUT "HAVE A N I CE DAY", 10, 68,3 
PLOT 58, 43, 1 360 A$= INSTR$( 1) 

EXERCISES 

1. Change line 30 to set H = 1 and watch the face grow funny red pigtails. 

2. Try converting this program to ED U-BASJC. 

3. Change the face from a sm i l i ng one to a sad face by changing line 110 to 
:·cad " 1 10M= 12-Y". Change the: mess;;ge outp•Jt in line 350 to make it 
appropriate to a frow n i n g  face. 

4. Imbed this program in a larger program which drills a child in arithmeti·c. 
Reward them with the appropriate lace at the end of a drill session. 
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DIGITAL CLOCK 

This progr�lln turns your TV i nto a colorfu l  d i g i ta l  c lock which keeps the 
rime in hou rs, m i n utes and seconds. The t i m i n g  is done by peeki n g  at the 
computer's inter n a l ,  self-incremen t i ng " clock" ,  ca l led CK. This i n terna l clock 
is incremented e ach sixtieth of a second. The program beg i ns by ask i n g  you to 
"set the clock" by typing i n  l ocal t ime in hours and m i nutes, t h e n  specify ing 
AM or PM. Th e various subrout ines cal led in the prog ram keep track of each 
digit of the time, outputting nevi d i g its as t ime marches on. To keep a c lock 
handy when you ' re watching TV, just set the clock p rogram run n i n g ,  then 
change the ch?.nnP.I to your desired prr;gram and f l i p  the TV switchbox. When 
you want to know the t ime,  s imply  dial to chan n·el 3 and flip the TV switchbox 
back to "computer " .  As long as t h e  red l ight on the conso l e  stays on,  the clock 

· w i l l  continue to r u n .  

NOTE: This p rogram uses a smal l wi ndow setting i n  line 50 to keep you r 
"clock" neat and attractive.  During test ing  of the p rogram you m ay want to 
omit l ine 50 so you can see error messages, list program lines and so on. When 
you know your c lock works, type in l i ne 50 to set the window to 12 when you r u n  
the c lock . 

PROGRAM LISTING 

5 CLS 
iO COLOR7 ,1,2,4 
20 POKE 19215,25 
30 CK = 24559 
40 X= 57:Y =50 
50 WINDOW 12 
60 OUTPUT "LOCAL TIME", 27, Y + 10,3 
70 OUTPUT": :", X-24, Y, 1 
80 REM-SET CLOCK 
90 INPUT "TIME HOURS";TH 

100 H10 = INT(TH/10}:1F H10 =OTHEN GOTO 120 
110 OUTPUT H10, X-42, Y, 1 
120 H = TH-(H10�10} 
130 OUTPUT H, X- 36, Y, 1 
140 INPUT "TIME MIN.";TM 
150 M10 = JrH(TM/10} 
160 OUTPUT M10, X- 24, Y, 1 
170 !'vi= TM-(M10*10} 
180 OUTPUT M, X- 18, Y, 1 
190 OUTPUT "00", X, Y, 1 
192 B�="PM" 

. 

200 INPUT "AI'vl OR PM" ;B$ 
210 AP=1 
220 IFB$="AM" THEN AP=O 
230 OUTPUT 8$,X + 18, Y, 1 
240 WINDOW 12 
250 INPUT "CR TO START";! 
260 REM-CLOCK LOOP 
270 POI<E CK,O:WINDOW 77 
280 A= PEE KICK} 
290 IF A> 58 THEN POKE CK, O:GOTO 320 
300 GOTO 280 
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320 O UT PUT S ,  X, Y ,  0 
330 s = s + 1 
340 IF S > 9 THEN S = O:G OSUB 370 
350 O UT PUT S. X ,  Y, 1 
360 GOTO 280 
370 O UT P UT S 1 0, X-6, Y, 0 
38.0 s 1 0 = s 1 0 + 1 
390 I F  S 1 0  > 5 TH EN S 10 =O: GOSUB 420 
rlOO OUTP UT S 10 ,X-6, Y, 1 
41 0 R ET U RN 
420 O UT PUT M , X-1 8, Y, 0 
430 M = M + 1 
432 A =  PE E K !CKI:A = A-5:PO K E  C K ,  A 
440 I F M >9 THE N M =O:GOS U8470 
450 O UT P UT M ,  X-18, Y, 1 
460 RETURN 
470 O UT P UT M 10, X-24, Y, 0 
480 M 1 0  = M 10 + 1 
490 IF M 1 0>5 THE N M1 0=0:G OSUB 520 
500 O UT PUT M 1 0, X-24, Y, 1 
510 HET U R N  
520 O UT PUT H, X-36, Y, 0 
530 H = H+ 1 
540 IF H>8TH E N  H=O: GOS UB 580 
550 I F H=3ANDH10=1TH E N H=1 : GO S UB 580 
560 O UT PUT H ,  X-36 , Y, 1 
570 R ET U RN 
580 O UT PUT H 10, X-42, Y, 0 
590 H 1 0 = H 1 0  + 1 
600 IF H10 = 2 TH EN H 1 0 =O:GO SUB 630: R ET U RN 
6 1 0  O UT PU T  H 10, X-42, Y, 1 
620 R ET UR N  
630 O UT PUT 8$, X + 18, Y, 0 
640 A P = AP +  1 
650 I F A P=2THE N A P=O 
660 I F  A P  = 0 THE N 8$ =" A M "  
670 IF AP = 1 TH EN 8$ ="P M "  
680 O UT P UT 8$ , X+ 18, Y, 1 
6 90 RET U RN 

EXERCISES 

1. Add a t ick-tock or other sound for each second increment. 

2. Add chimes on t h e  hour .  

3.  Tum this pro g ram i n to a n  a larm clock where the prog ram asks for the 
alarm time ilnd a l arm rness:o:ge that is to be f lashed on the screen. U se a siren 
sou nd as the alarm bell. 

4. Extend this program to a World Time Clock with a list of  major cities 
and local t i mes scro l l i n g  on the bottom h a l f  of the screen. Use color to 
differentiate A M  a n d  PM in these world cities. 
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SOUI\JD SEARCH 
-------

Sound effects are produced in Level II BASIC by us i ng the SOU N D  
co111mand. Tv<o nwnbers follow rhe sound comma nd.  T he combi nat ion of these 
nuro1bers determine which of the 100's of possible sound effects is produced . 
Some combinations of num bers produce no sound at a l l .  T his program permits 
you to test v<Jrious com b i nations of num bers by using your leh controller.  The 
first number in a sound command can vnry between 1 and 7.  \'Vhen you push 
the contrulier !ever to the left, this first number is va ried. The secon d  number 
can vary between 0 and 32767. Push the lever to the r ight ,  and the second 
number i s  incremented by 50. Each t ime a SOU N D  command is tested, the 
numbers bei n g  used a re pr inted on the screen. By proceeding s lowly, you can 
test v i rtua l ly the enti;e specHum of poss i ble sound effects. Keep a pencil and 
paper handy so you can record your favorites for use in other programs.  

PRO G RAM LISTING l 
10 CLS I 
20 COLOR 7, 1, 2 ,  4 I 
30 O UTPUT "SO U N D  SEA R CH " ,  23, 60, 1 i 
40 O U T PUT " U S E  LEFT ", 35, 50, 2 
50 O UTPUT "CONTR OLLER", 29, 44,2 
60 W I N D OW 18 
70 FOR J = 0 TO 7 
SO FOR K = 0 TO 32767 STEP 50 
90 S O UND J, K 

100 P R INT "SOUND";J; " ,  ";K 
11 0 IF JOY (0) = 0 G OT O  110 
1 20 IF JOY( O) = 2 G OTO 1 50 
130 IF JOY(O) = 1 G OTO 1 60 
140 GOT O 110 
150 N EXT K 
160 N EXT J 
170 GOT O 70 

EXERCISES 

1 .  Modify the p rogram to run without the contro l ler .  Use the I NST R $  function 
to make d i fferent  keys vary the two SOU N D  n umbers up a nd down. 

2 .  Extend t h e  p rogra m s o  that depressing the left F l  R E  b utton causes the 
current S OUND numbers to be saved on tape for l ater replay and review. 

3. B u i ld a p rogram that generates series of sound effects. Make a sound, then 
pause, then  produce the n ext sound . 

· 
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/-!ERE'S A LIST OF SO/VIE OF 

OUR FAVORITE SOUNDS 

0, 24844 
7, 4096 
1, 8770 
0, 16416 
5, 10 
3, 16 
3, 32 
3, 48 
3, 56 
3, 4 
3, 8 
3, 12 
3, 20 
3, 24 
3, 16436 
3, 16440 
3, 16416 

·siren 

Stops all sounds. 

Static 

Fog horn 

Idling jet 

Medium pitched buzz 

Lower pitched buzz 

Very low pitched buzz 

Fast motor 
High pitched beep pulsing rapidly. 

High pitched beep pulsing medium. 

Motor idling more smoothly. · 

Low, noisy sound. 

High pitched beep pulsing s lowly. 
Med i u m  pitched beep pu l sing rapidly. 

Med i u m  pitched beep pu l s i n g  s low l y. I Motor id l ing roughly. 

L_ __________________ __ 
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LEVEL II BASIC !vOTEBOOK 

This section contilins some of our most-requested " tricks of the trade'.' for 
use with Level II BAS I C .  Rather than presenting whole prog rams we present 
concepts, subroutines. and panial examples. These are meant to be used as 
part of larger programs ot your own design, perhaps with minor changes to 
customize th ings to fit your needs precisely. 

We've given you a library of spectacular graphic eff8cts here -- blinkinQ 
ubjects, flashing lt:T.t, rartial screcin wipes and colo: ;oils: Use t�terr. to enhance 
your own games. write progra ms, or for just plain fun. 

The subroutines for saving text on tape and reading it back greatly 
crih;mce the uses you'il fir.,-! for Level l! 8.1\SI C .  Use these subroutines to r.reatu 
tapes of names. addresses and phone numbers. Or how obout a tape of your 
tavnrite rec ipe s ? Or try this - make a prog ram that reads <�nd write a list of 

your household valuobles, including a descript i on of the item, identifying 
marks and approximate value. Put the dilta !ape in your safety deposit bux. li 

anyti"till\J happc>l� you'll have a Safe, perrnanerot record to usc for insurance 
purposes. Th•cse are just a few of tile man�( uses for· thE:se subroutines. Whot 
othnrs can you imagine? 
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SA VIIVG TEXT ON TAPE 

The C LOAD* a n d  CSAVE* comma nds in Level I I  BAS I C  read a n d  write 
numerica l i nfor mation to  and from cassette tape. There are no BAS I C  
com mands to read and write text ( string) data. Th u s  sti1tements like: 

CSAVE' N$ 
CLOAD' A$ 

are ·not petr;litted , and their use results in an " ?FC ERROR" message. To save 
strings you must first convert them to numbers, then save ·,;,e; ;1um bers on tape 
u s i n g  the CSAVE* command . After you read these n u mbers from tape with a 
C LOA D*. you' l l  convert them back to the origi nal  text stri n g .  

How do you convert from letters t o  numbers a n d  back aga i n ?  ll's easy. 
E ach letter ;;!ready has a pre-assig ned number thai represents it. The ASC 
function in  BASI C retri eves this number for � ny given letter. The CHR$ 
fu nction <:onverts th e number back to the l etter. Using these functions· in 
cppropri ate statements, you can create short su broutines easily modified for 
use in any program that saves or loads textua l data. 

EXAMPLE 

. Lei's assume that a pro g ra m  must keep track of 10 n<Jmes. E a ch n a m e  h a s  
at most 8 ch aracters. W e '  I I  use t h e  following vari able na mes in  our exa mple: 

N$ s·,r i ng array contai ning the na mes. 
WA Numeric "working array" used to h o l d  numer-

i c  conversions for one name. · 
L $  String "working v;jriable" that holds each letter 

of a n a m e  temporarily. 

Fi rst, we m u st a l l ocate adequate string spar:c -150 bytes iil this e::ample: 
10 C L EAR(1501 

Next, we m ust d imension our arrays. Si nce we have 10 names to store i n  
N$, we'll set i t  to 10. S i nce eilch nam e  has up to 8 characters, and since we 
need one extra slot in which to record the n<Jnte's length, our WA array gets 9 
slots: 

20 DIM N$110), WAI9) 
Next, we'll need lines tltat 'Ni\1 allow us to type in the 10 names: 

25 PRINT "ENTER 10 NAMES:" 
30 FORI =1T010 
40 I NPUT N$11! 
50 NEXT I 
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Now, we'll ildd the main r>rogram lines to call the subroutine that converts 
a na me rn theN$ ilrr.j'{ to th�> •illle nurnbers in the WA arrny, then saves the 
numbers on tape: 

60 PRINT "PRESS READ" 
65 PRINT "AND \II/RITE." 

70 PRINT "HIT CR WHEN" 

75 PRINT "READY." 

80 A$= INSTR$(1) 

90 FOil I� 1 TO 10 

100 c:;osuB 3oo 
110 CSAVE" WA 

120 NEXT I 

Next. ·we'll allow for rewinding the tape and sening the' deck to read back 
,:le number arr;)ys. Then , we'll read ear.h number array. cJII the subroutine 

that convert:; numbers back 10 a name, and then prrnt out each name: 

130 PRI�H "PRESS REWIND." 

140 PRINT "PRESS READ." 

150 PRirH "WHEI\1 DONE" 

160 FOR I= 1 TO 10 

170 CLOAD* WA 

180 GOSUB400 

190 PRINT i')S(I) 

200 NEXT I 

210 STOP 

Last - but certainly not least' - we need the subroutines that do the 

actual conver·sions. The first one goes from letters to numbers for o ne name: 

SUBROUTI�JE LINE 

300 W;\(1 I= LEN(N$(1)! + l 

310 IF WA(1) 1 THEN RETURN 

320 FOR J = 2 TO \NA(1) 

330 L$ = MID$(N$(1l, J-1, J) 

340 WA(JI = ASC(L$) 

350 NEXT J 

360 RETURN 

31 

EXPU\NATION 

Measure !ength of nen-.e, add 1, 
store result in f i rst W/\ slot. 

If WA(1) = 1, the string was empty. 
That is, the name has no letters so 
there's nothing to convert. (It's 
good to allow for all possibilities 

in any pros ram). 

Start a loop - go through once for 
each letter 'n the n�me. 

Pull off next letter to convert. Store 
it in L$. 

Convert i sol a ted letter to nu mber , 

store number in WA array. 

Go do the next letter. 

All done. Go back to m a i n  progr a m  
a n d  save converted n u m ber a rray WA. 
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fhe next sul.lroutir1e C)Oes fr0m numbers c)ack to ,j n a me: 

SUBROUTINE LINE 

400 N$11) = . . . .  

410 IF WA(1) = 1 THEN RETURN 

420 FORJ=2TOWA(1) 

430 N$11) = N$11) + CHHSIWAIJ)) 

4AO NEXT J 

450 RETURN 

EXPLANATION 

Initialize array slot for name 
we're about to convert. 

If WAI1) = i th<:n there's nothing to 

convert so go back to nrclln program. 

(Remember tha t W.l\.(1) contains 

the length of the na me . plus 1.) 

Start a loop - go through once for each 

letter c;s specified by name l�ngth in WA(1!. 

Cnnvnrt next number in WA a r ray to 

letter. add it on w leners already converted. 
if any. 

Go cor.vert the next number .. if any. 

All done. N$11) now contains a complete 
narne in letters. so fJO back to main pro

grar't. 

This logic is easily mcdi[ied to suit any need. Got more names? Use a 
bigger dimension on N$ to reserve enough slots.' Also make a corresponding 

change to the end i ng volue for I in the loops that call the conversion 

subrout:nes. You may also need more than 1 50 bytes of string space (you'll 

know you need more if you get an "?OS ERROR" mess:;ge). In :hat case. 
change tile CLEAR comm o nd to use a higf1er number. Got rnore than 8 charac
ters in a string?  Just add slots to the WA ilrrav, setting its dimensic,n to a 

maximum string length, plus 1. Also, change the endin� values for J on the 

loop� insrde the conversion subroutines. 
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TA PE MO TOR CONTROL 

U s i n g  t h e  r i g h t  com b i nat ion  of  P O K E  com m a n ds you ca n activate the tape 
tape motor to  p lay a n  a ud i o  trac� whi le  your program is r u n n i n g .  Use this  
cap a b i l ity to p rovi d e  backgro u n d  m usic for  " m u lt i - m e d i a "  p rog rams.  Y o u  can 
create exc i t ing com b i na t i o n s  of mus ic  a n d  graph ics, for example .  O r  use the 
capa b i l i ty to provide p re - recorded verba l prog ram i nstructions o r  other 
messages.  I t ' s  easy to do. 

F i rst ,  record y o u r  a u d i o  track.  You m a y  use any p re-recorded, 
commerci a l ly produced cassettes , too . After you load you r  p rogram ,  i nsert the 
audio tap e .  G ive R EW I ND comman d  i f  you l i ke ,  to make s u re the tape i s  
posit ioned p r o p e r l y .  P ress the R E A D  button ,  t h e n  start you �  p rogra m .  W h e n  
t he p roper PO K E  com m a n d  is encountered, y o u r  I nteract w i l l  beg i n  t o  p l a y  
you r  a u d i o  tape through t h e  T V  s p e a k e r .  W h i l e  the t a p e  motor i s  o n ,  you m a y  
a l so use the F F W D ,  REVv' I N D  a n d  W R I T E  b uttons as d escribed below.  

I f  you a re t r y i n g  to synch ronize several  separate messages with a 
p r·ogram,  h e re a r e  some h e l p f u l  h i nts on how to p roceed :  

·1 . U s e  a stop watch to t i m e  each a u d i o  segment you ' l l  p l a y .  

2 . . Expe r i m e nt f o r  t h e  fo l lowing " pause loop : "  

F O R  P =  1 T O  N : N EXT 

T h i s  loop does noth i n g  b u t  s l ow down y o u r  program.  By va ry i n g  the 

p a rameter " N "  you can cause pa uses of various l e n gths a nyv.there i n  

y o u r  p r o g r a m .  Use these pauses as n ecessary t o  keep the p rogram i n  

sync w i t h  y o u r  a u d i o  track.  

3. Run t h e  p rogram with the audio.  I f  t h e  p rogram gets ahead of  the 
tape, usc pause l oops as n er.essa ry to delay the prog ram.  Or,  add 

�tateme nts a s  d escribed b e l ow to turn off tile motor for awh i le ,  then 
start i t  u r  a g a i n  with a nother PO K E  a fter t h e  progra m  catches u p .  

The t a p e  motor is contro l led  by a switch stored a t  l o c a t i o n  409 6 .  This 
same locat ion a lso contains the switches which set 2 of  the 4 display co lors .  A 
C O L O R  command a l ways . turns off the tape motor switch.  C hanging j u s t  the 
switch c a n  affect the c o lors. T herefore,  we usc some special  P O K E  c o m m a n d s  
t h a t  set co lors  A N D  t u rn  t h e  t a p e  o n ,  simultaneously .  D o n ' t  w a n t  a color  c h a n g e  
-�t the t i m e  y o u  want the motor?  That 's  easy - just "set" the s a m e  colors y o u  
a l ready have,  usi ng' P O K Es as  described belo w .  

1 .  Bel  ore you d o  nny other  POKEs,  put  the fo l lowing c o m m a n d  i n  y o u r  
p r o g r a m :  

POKE 1 9 2 1 5 , 2 5  

This in i t ia l izes  the P O K E  rout ine.  
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2 .  D e c i d e  w h n t  � c o l o r s y o u  w a n t  t o  u s e .  Look u p  t h e  codes t h a t  i dentify 
\'O U r  chosen colors using the l ist on the R e fl, r e n c e  C a r d  o r  i n  your 
Users M a n u a l .  To keep the exa m p l e  �Jen e r a ! �  w e ' v e  c a l l ed our chosen 
colors CO . C l ,  C2 amJ C3 . CO i s  t h e  b a c k g ro u n d  co lor . C l  i s  used to 
d i s p l a y  p rogram line n u m b e rs.  C2 is not used u n l ess you specif ica lly 

reqtJest i t  i n  a n  OUTPUT o r  P LOT co m m a n d .  C3 i s  used to d i s p lay 
prog r a m  statements output from P R I N T  co m m a n d s and i n p u t  from 

the k eyboa r d .  

F o r  •!x a m p l e ,  s u ppose y o u  IN<J n t  w h i t e  back \jruu r , d ,  r ed I i n e  i l umbers, blue 

program statements, a n d g r een for the " spare" color. That's  e q u iva lent  to the 

C O L O R  com m a n d :  

C O LOR 7 .  1 ·. 2 ,  4 

w i t h  CO = 7, C l  = 1 ,  C2 -- 2 and C3 = 4. B u t  if you �� i ve th<Jt  C O L O R  command , 

t h e  ta pe motor won ' t  br; l L i  r ned o n .  

3 .  Con�pute p c r a m e ters � o  s e t  co l ors a n d  act ivate t h e  mo to r a s  fo l l ows: 

A =  64 + 8 '  C2 + CO 

B = 8 ' C3 + C l  

I n  ou r e x a m p l e :  

A = 6 4  + 8 ' 2  + 7 87 
B = 8 ' 4  + 1 = 33 

4 .  S i m ult2neous l y  tL; rn rm t h e  tape motor a n d  s e t  : h e  co lors w i t 1 1  th ese 
sL a t ern e n t s :  

POK E 4096 , A 

P O KE 6 1 44 ,  B 

I n  o u r  e x a m p : e :  

P o •� E  4096. 87 

P O KE 614 4 .  33 

Turns on the nwt
_
o r  and sets t h e  backg r o u n d  a n d  

" spare" colors.  

Set� colors for program l i nes and l i n e n u m bers.  

Turns on motor .  sets backgro!.Jnd t o  whiie,  
" s p a r e "  t o  green.  

Si ! \5  co l o r 1 tu  red,  cohr 3 t o  b l u e ,  ca using l i ne 

nu mbers  to appear in red a n d  program l i nes i n  

l.J i u e .  
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The tape n�ot;;r  � l d \ S " ' u r .t i l  you ; s s u e  u r' O L O f� con'mand,  or u n t i l  a 
CSAVE,  C LO A D , CSAVf- · or C LO A D •  com m a n d  yo u i s s u e  co•n p l et<:s.  Your 
p r ogram con t i n ues t o  r· u n  r ndepcnden:  of the tare m o t o r .  W h i l e  the motor is  
on ,  t h e  t a pe con tro l  b u t tons d e t e r m i n e  ·-v h a t  res u l t s :  

REA D h u t lcnl 
R F: W I �J D  b u tton 
FFWD bu t!O'l 
STOP / E J E C T  h u t ; u r l  

'NR I T E  t)u t t•_, , 
R E1\ D <-Hl d W R I T E  tlU t i c> n s  together 

f> l ay:; t;Jpe t h r o u g h  rv s o e a ,: e r .  
R e w i n d s  tape.  
Fast-fo rw � r ds t a [J e .  
S t o ps a n d / o r  e jec ts  tape .  ( M otor i s  
st i l l  o n .  b t J L  noth i n g  haopens . )  
E rases t a p e .  
E rases tape .  
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