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REMark!5 
by Bill Sia!5 

Th1t price incr1ta.!5e in last i!5!5ue'!I ad was in error. Someone got ov1trly greedy 
and announced n•rt y•ar1 prices 1tff1tctiv• this October and even that prie& was 
wrong. My sincerely appology for any lnconvience tl'lis may have caused anyone. Those 
folks that miss11d the 'deadline• were credited with 8 issues inst11ad of six. The 
.actual pric11 stnting J";onu.a.ry I, 1982 is $18,00 dollars for 12 manthly isi;OJK, 

- To clear up som1t appari11nt misunderstanding, Computer Plus includes a free 
copy of Color Computer News with 11v11ry Color Comput11r tn.a_t they nil. They do not, 
how11v11r, glv• away frH subscriptions. 

The first came from a fellow nam•d Victor Andr•w• in the form of a phon• 
call. It turns out tn.a_t Saft SKtor M&rkltting sells som• CC 1oftwan a1 well u their 
Models I and 3 programs. Anyway Andrew has donated his diussll!Tlblar program to 
all of us u my u11Ual Assambl9Y &rticl•• Thank you Andr•w !! 

Transformation TachnologiH' c.c. Nrit .. was reviewed in a syndicated 
n•wspaper colUIM called br11k1r brt&kltr by Fr9d Siman, The article appHred Sulday 
S1tptember 13 and talks &bout CB, Home computers and the 'l&ek-&t le&st on the part 
of Tandy Corp. <Radio Shack>" of 'a good program that will do 'word proa1uing' for 
the 16K or 32K TRS-SO Color Computer•, Mr. Simon then talks spedfic&lly &bout Bill 
Dy• and c.c. Nritar and promi111s to keep everyone informed &bout new software. 
It's good to see more support for the Color Computer especially in a new!5f1aper 
column. 

He are continuing to grow at a rapid pace but I nHd your help. Thlt vut 
major! ty of the vticlH are b1ting writt•n by a minority of ttw r•&d•r1. H• nHd your 
&rticl• NOH, ln case you didn't know we do pay for articles and we have th• Hsiest 
submission r•quirements of anyone in the industry. Acceptabl• formats ve, in ord9Y 
of my pr•fltrancel Color Computer tap• or disk data file, TRS-80 Model 1 tape or 
disk, Flex disk, direct link via modem, double spaced typewritten, or hand written. 
Although all of the above formats ;ire acc.pt&ble and lam not overly fussy &bout any 
of the above but the following will hinder yourchanc111 of being published: hand 
written programs of mar• than a f•w linH or typ•writtan/printed programs of more 
th&n a page. All material submitted beccmes our property and will not be returned 
unless submitted with a self addressed return mailer with sufficent postage 
attach•d· Acceptable topics are: programs of any sort, tutorials, hardware 
mods/descriptions, programming tricks/tips, software reviews, hardware reviews. 
Tlw list is almost endless. 

Ne have a few copiH of 01• tl back in stock. Please, if you would likll on•• 
send your order in under Hpar&t• cov•r and include the word "Back Issue' b•twnn 
REMarkable Software and P.O. Box 1192. The cost ii $2,50 and if you would like first 
cl&H mail includ• an .clditional s,75, First class copies will be mailed •very Friday, 
ethers will wait until we have ancugh ord9Ys to sand bulk. They will be sold on a 
first come first urvad basis and when thua are gon• tiler• will be no more. Nhen we 
do run out l'll return your check, no charge ca.rds, Numb•r 2 is in stock, same deal 
exempt include •.7S for first cl&S!l!I postage. Number 3 is gone. 

For several months now we've t&lked about changing into a. monthly 
publicahon, wall l have good news for you. Starting with the January is- we will 
b• mcnthly! N1 hav1 more than doubled the nl.Kllbar of' pages in th• first issue now 
and I'm dii;covaring that we're l\;lving a rough time keeping the information current 
so w•'ve done It! I'm depending on you folks to rmmembtr th&t we need those artldes 
mor .. than ever. 



Dear Bill, 
Th11 price was too good to bl! trua, .a 32K 
memory kit for '12.00 <l"n memory>. This 
is just what we all ha v• been looking for, 
An easy way to upgrade our Color 
C~ut•rs to 32K and for only •12.00. 
Yes it is too good to be tru1>1 but 
Culpepper Computer O.signs' ad says ju5t 
that. "All parh and detailed instructions 
<less memory>"• Now I'm one to try to •.ave 
a II ttle money w h11n I can, •o 1 ordered thll 
kit. It took about four wHk• to get hue. 
Th.at Isn't too b.ad for only bOO mtln, evan 
with the Postal S•rvice what it Is. But 
what 1 received is the real story. I got a 
piece of wire 18° long and a !!lmall clip, 
Yes, that'• it. Oh yH, the detailed 
instructions. The Instructions are a rHl 
joke, no ref.ranee to any registers In th11 
connection from Pin 4 to Pin 35 of the 
SAM, The test program POKE• thll number 
It. into memory, that'& it. 
l think that this type of advertising 
borders on illegal, Thi• is another 
n.ample of advert I sing ripoff, An yon• who 
wanh to upgrade should follow the 
ln!!ltructions In the .July/August isaue cf 
CCN and save their •12.00. 
The address of Culp•ppu Computer 
Onigns 1si S02 S, East StrHt1 Culp9'1per, 
VA 22701, 
But save your money thi• Is a real ripoff, 
Bob Vaughan 
120 Eastpoint Or, 
Charleston, WV 25311 
0Hr Sirl 
Tak9 away a little heat. 
With lt.K of RAM I found that the 
temperature under the top cov•r wu 49~ 
d 11gr••• above th• ambient air after 
r..unning 2 hours. By p&lntlng the top ccver, 
put t AZS84t., & dull black inside .and 
outside, !being c.ar11ful to not paint th• 
fingers where contact i• mad• with the top 
cover support), the temperature wu 42.S 
degr11es above the ambient air 
tempuature. The temper.ature rlH will 
vary som•wh.at with the program being 
run. 
How much doe• 32K Increase th• 
t.mper ature? 
I have alllc noticed that the front ccver of 
the magartne say• that •Color Computer ill 
a tra.demuk of the T.andy Corpor.aticin'+ I 
do not b•li•ve this Is correct. TRS-80 
Color Computer, yes, but not Color 
Computer. I have & devic• called the Color 

Mail Call 

Comput1>r which was ma.de y•.ar• ago, 
b1>fcre R.adio Sha.ck ev11n thought Df their 
Color Computer, 
Chules Worstell 
36012 Milituy Rd s. 
Auburn, WA 98002 

• You are correct. When I typeset the 
tr.ad 11mark notice back In April I forgot 
about the Micro Chroma. and the variout1 
other 'Color C~uten•, 

In the last two i•llues of the 
Microcompuhr Newsletter, Tandy's 
cffici.al •upport for their computers, the 
11t.atement has been ma.de that It was 
impcnible to recover the last gr&phlc 
page when using Extended Basic. In othltr 
words, there is no ponible way to •xtlCUte 
a PCLEAR o, It gives me great pleasure to 
again reinforce the fact that a group of 
hobbyists with a challenge c.an atCOmPlish 
more that a corporation with paid 
prof11uional progr&mmers. Thanks to the 
ch.allenge put forth in thou newsletters 
hobbyists all over the CDU'ltry h.av• proven 
that we know mor11 .about the Color 
Camput•r than T.andy does. To witl 

Tc PCLEAR 0 type: 
POKE 1S3t.,OI POKE zs,t.: POKE 2t.,U NEN 
Thanks to Phil Beistel 
Dave Bodnar 

If you h&ven't he&rd about the "PCLEAR 
O" yet, try thlsl 
POKE 2:5,61 POKE 271C.I POKE 29,t.I POKE 
311C. <ENTER:> 
PRINT MEM should give 14631 .. and it ill 
useable for progr~ ccntr.ary to what RS 
sa.ys it's 1.at•st Microcomputer 
Ne w11letter, 
R. Wayne D.ay 
1779 Continental Dr, 
Blue Mound, TX 7t.131 

Greetinglll 
Since memory loc&tion• 2:5-32 ar11 
pointer•, changing the point should mw 
the •other" p.age of gr.aphics memory open 
to programmers. On power up 2:1, 27, 29 
and 31 hold 30 but after PCLEAR 1 those 
locations hold 12 therefor• POB:Eing 6 
Into thoH locations movH the point b&Ck. 
to the st.art of the graphics p.agn. 



Pointltl': 
25, 26" beginning of Basic progr-
27, 28 =beginning of simple vvi~ln 
2 9, 30 "' beg inning of subscript11d 
vari.tlles 
31, 32 "' beginning of frllll ITWlllOrY 
B,D,BuHtt 

This is just a Htnpling of thll i.tters I've 
rec11iv11d 11n this si.Aijllct. Thll moral of the 
•tory is: Never tell a hobbyist that hll 
can't. 

I nHd help on the 4 pin <Din) I/O port for 
my Ham Radio Interface. I have bun 
unable to find this Info for serial 
interface. I don't nHd modem. 1 just want 
to talk to my HIC terminal any help 11r 
reference will be _,predat.d. 
JesseP.1-
W5GC.T 
31o:I Edgewood 
San Angelo, TX 76903 

For Mark Lockwood & Other• 
You can get Extended Basic for S90.00 
from Sound Center Radio Shack, Hhit• 
Rock Shopping C11nt11r, Lo• AlamH, KM 
87544 Phone ~) 1172-9824 
Roland c. Wong 
NHt Covina, CA 91792 

Dear Sir, 
I have your Sept/Oct luue of Color 
Computer News. I tried programming 
"Spellit" pg 27, It work• grut but 1 can't 
get it to record the word• 81d definitions 
on tape. I'm not very familar with 
programming yet and hope that you can 
tell me why I'm having thi• problem, I 
notice that line 400 immediately follows 
line 400, An linH 410 - 450 miHlng? 
Ple&H help! 

Lillian v. Panagakos 

•Oops! ll9r11 are the mls•ing llnHI 
410 I1U't7T •-1,N 
420 FOR I=l TON 
430IKPUT1-i,Nta>I INPUT 4H,Dta> 
440REXT1 
450 CLOSE 
He print the program listings directly 
from a running copy of th• pr11gr9111, but 
apparently when we cut it for layout those 
line• went on the floor instead of the 
layout sheet, 

Gentlemen, 
Gru.t magazine! ·Has anyone devised a way 
to "ORAN" with angles other than the 45, 
90 degrees etc given as options? I,£, 
DRAW at 37 d11gr1111s? 
Sinmrely 
Ralph Col.,,..,, 
2300 Griffin Rd 
Cturchvi1111, NY 14428 

Dear Billi 
Enclosed are two listings for a screen 
dump to a printer. One wu asHlllbled on 
Micro Works SDB80C editor assembler 
monitor, Thi! other is in Basic whlch loads 
into RAM in the Exatron "Thing•, 
CCN is getting better every issue. ICeep 
up the good work. J especially like the 
articles on machine language, They are 
very helpful ta a novtc. like me, 
!linmrely, 
3_.. c, Nhitaker 
2821 Rogan •102 
DallH1 TX 7'219 
100 FOR 1•1 TO SO 
110 READB 
130 POICE :51500+1,B 
140 NEXT I 
1:50 DATA !o, 142, 41 o, 1981 32, 1611, 160, 
129,03,34,4, 139,96,32,11,129 
160 DATA 95, 37, 2, 129, 04, 189, 1112, 1911 
90, 381 234, 134, 13, 1891 162, 191 
170 DATA 142, O, 111, 181 18, 48, 31, 38, 
~2.111, 140,0,0,37,212,57,0 
210 DEF USR0-51501 
220 A=USRtOl 

111111 EIOf1 81 

• 
llll8CIUN WI' TO PRIHmt 
aA9SElllS) Ill llllJlll 1111119 
aSDS80C RllH( 

lll8Y MS lllITMO 
llllOlftJJIS, lEXMi 
• 
l£f Elll WM Pill IEYIDlllD 
VJJlRl1ll Elli Mii STMT IF Ym 
l'RDll' Elli tA2IF 1EI> It TO l'RNTlt 
I 

DfRDIT lllT RlllTil£-s:IEEll WI' 

• 
STMT LDY MIMI all 15T awt 
"' LD8 tm l'RDll' 32 OM; 
• I.Di\ ,Y+ CET awt 

Dl'lll HS IS n IElJll 'A 
1111[ C! 111, m IUilt 
lalA "" QWCE 'II) Ml:II 
llMlll !IElllTI 



Oft M JS IT lll1IM: 'Z 
Bl.O Dt Ill, 900 IT 
Siil!\ "11 OMI TO ASCII 

.st PRDIT 900 IT TO Bl.FF 
DEtB IS IT lll£ 00 
B1E .. Ill, GET t£XT CIWt 
LDI\ "° rAl!Lfa: R£MN 
J9R PRDIT PRDIT IT 
L.DX ff111 t lllU.lSEC OELllY 
t«lP 

Tl 

I 

IO' 
LEAX -1,X 

1111: Tl 
CIPY twl 
Bl.OM 

llliO TO M5IC 
I 

Ell> DEIAY 
JS IT EM> VJD 
Ill, GET !EXT I.DIE 

RTS R£Tllll TO 8MIII: PB. 
Ell) 

DHrBm, 
Here is my check for .an .additional 6 
!HUH• Bill t I will have to lgnHI with Mr, 
Harrison CM.ail Call Sept/Octl. CCN 11 a 
tool I UH H Reference, it'• more than a 
magatine. 8111 1 did you know that Radio 
Shtack Is now selling ;a 32K upgrade for the 
cc, the computer they said could not be 
upgraded more than 16K!! HA HA 
Say Bill I thought we were going to be 
able to buy the progr;ams on tap• that .are 
In CCN. KHp up the good work and let's 
go monthly. 
A Happy Reader, 
Robert S.alyer 

* The 32K upgrade UHi 64K chip• with the 
upper bank uncertified. You can buy the 
progr;ams on eitlwr tape or Exatron format 
disks. T_he prices are S7 ,95 for cassette 
and SI0.95 for the disks. They &1110 indude 
1ome extra programs that readers have 
submitted, I haven't u id much &bout It 
because they don't contain many programs 
yet. 

Dear Sir; 
I have two que1tion1 to ask you: 
11 Is there any way to bypass the break 
klly from BASIC? 
2) b it possible to divert error mess.agH 
so they will not htalt th11 execution of a 
BASIC program (i,e, ON ERROR OOTOI? 
I htave found .a need for both of these in 
my every day progr;amming. 
Yours Truly, 
Tom Markson 
366 Newburn Drive 
Pittsburgh, PA 15216 

Dear Sirs ,<CCNl 
If CCN printli ma.chin• l.anguage or 
assembly language programs would you 
please explain to novices like me how to 
run them!! or what w• need in order to run 
them. Be dtttailed. Yes, I have Extendmd 
Basic, but we are not 1txperlenced in 
chcnglng programs to Extended BASIC 
from 4X, So please take the trouble to 
PRINT ALTERNATE LINES COMPLETELY 
in CCN, 
With Rttgards 
Joel CohRn 
5 Terry Terr;ace 
Livingston, NJ 07039 

Dear Bill; 
A ft er our conversation the other day I 
felt that I should drop you a quidc. note to 
explain just how I c.ame to purchase my 
Color Computer. My neighbor had just 
informed me that he had thi1 new ~uter 
that I ought to see. I must admit th• 
whole thing sounded rather boring to me, 
but I was going to be a nice guy ilnd go -
thla ailly computer of his. He showed me 
the usu.al things that one feels he must do 
to impress someone with their new •toy• 
and to this point I was not too imprHsed. 
I have to tell you Bill, that I have never 
been too taken with the arcade type g&mH 
and sure enough this was the next Item 
that he forced upon me. OK, 10 this little 
keyboard can play games, Big Deal!!! 
What h6ppen next, Bill, ia quite incredible. 
out came thi 1 ad ven tur• g .am• called 
"Black Sanctum', It was my turn to 
operate the computer, there I was 
standing out in the woods with a cabin in 
sight and it was starting to snow. The 
computer asked me what I should do. With 
a little prompting from my n•ighbor, I 
said, •go cabin", and much to my surprise 
the computer informed me that I was at 
the cabin door and 'what should I dD'• A 
strange feeling beg&n to overcome me &nd 
I felt that I wcs being transported to 
another medium, kind of a twilight zone 
that had taken control of me. This little 
game had me hooked for the next three 
hours and then I had to tear myulf .away. 
The following day at work, I found myHlf 
calling my neighbor to Mtt if lw had gotten 
any further in the adventure, I rushed 
home early from work illld stopped at his 
house to take another look at this 'game•. 
Now we w .. • in a maze of pas•agits and 
corridors that ran either under or behind 
the cabin. In the ensuing days I spent 
hours In front of his computer working on 



the "Sanctum• with a glaad look on. m·{ 
face. I dragged my wif• ovl!r to sn thiio 
machine that was taking twr husband away 
from h11r. I seatttly hoped that she too 
was going to b• taken with this thing that 
by now had a tight hold on me, for, I knew 
that 11ooner or later I wu going to hav• to 
talk to h11r about thi11 c:omputl!r that 1 just 
had to have. 
There Is no quntion, Bill, that at this 
point I wu hooked and just had to have 
that computer. To furttwr drive me aazy, 
my neighbor Informed m• that h• had 
iool v•d the mystery of the "Black S111ctum' 
but h• would not tell ml" how. That did It, 
It was off to thl! computl!r dHlers to find 
the best price and g•t that little bugg.,. in 
my home so that I could go back to work on 
the "Sanctum•, And I did. I too hav• solved 
the mystery of the 'Sanctum" after 
several hour• of talking first to my Color 
Computer and then myself, Now I wonder 
just who is this who is clevttr enough to 
write a program of this nature. I can live 
without evttr knowing his name, but I have 
to warn him, My wife would llklt to have a 
few words with him ... 
Sincerttly Yours 
Thomas L, Mix 
3424 College N,E, 
Grand Rapids, MI 4~~ 

1 REM THIS IS TIEFITE BY JML 4-4 
-Bl 
2 CLS1PRINT~165,"WELCOME TO TIE 
FITE" 
3 PRINT4l48C1, "JHL 4-4-81" 
4 FOR D•l TO 20001NEXT D 
3 AB•01BC•O 
6 PRJNT~32C1, "THERE ARE 10 TIE Fl 
GHTERS" 
7 PRINT~362,"TO SHOT DOWN JEDI" 
8 FOR D•1 TO 20001NEXT 0 
10 CLB<0>1GOBU8 3001FOR D•l TO 1 
0001NEXT D1GOTO 400 
20 BET<H,V,Ol 
30 SET<H-1,v,o> 
40 BET<H-1,V-1,0l 
30 SET<H-1,V+l,0) 
60 BET<H+1,v,o> 
70 SET<H+1,v-1,o> 
80 BET<H+1,V+1,o> 
90 RETURN 
100 BET(H-1,V,O) 
110 SET <H, v-t, 0) 
120 BET<H,V+1,0> 
130 BET(H-2,V,Ol 
140 SET<H~2,v-1,o> 

150 SET(H-2,V-2,0l 
160 SET<H-2 1 V+1,0) 
170 SET<H-2,V+2,0> 
180 SET<H+t,V,0) 
190 SET(H+2,V,o> 
200 SET<H+2,V-1,0> 
210 SET<H+2 1 V-2,0l 
220 8ETCH+2,V+l,O> 
230 SET<H+2,V+2,0l 
240 RETURN 
230 SET<H,V-1,0> 
260 BET<H,V+t,Ol 
270 BETCH+l,V-1,0> 
28CI SET<H,V,C1> 
300 X=JOYBTK<0>1Y•31 
301 IF X>63 THEN X•63 
302 IF X<1 THEN X•l 
310 SET<X,Y 1 0) 
313 RESET<X,Y> 
320 P•PEEK<63280> 
325 IF P•126 OR P•234 THEN 330 E 
L.6E RETURN 
330 FOR M•30 TO 1 STEP-1 
331 SET<X,M,Ol 
332 RESET<X,M> 
333 IF X•H AND H•V THEN 340 ELSE 

334 
334 IF X•H+l AND M•V OR X•H-1 AN 
D M•V THEN 340 ELBE 338 
339 NEXT M 
339 RETURN 
340 SC•GC+11IF SC•10 THEN 2000 E 
LSE 341 
341 C308UB 9001 GOTO 4CIO 
400 H•RN0(53)+51V•RND<25)+3 
401 C309UB 300 
405 SET<H,V,Ol 
406 FOR D•l TO 101GOSUB 3001NEXT 

D 
407 GOSUB 300 
409 CLS(O) 
410 C30BU8 20 
420 GOSUB 300 
430 FOR D•l TO ICl1GOSUB 3001NEXT 

0 
435 CLS<O> 
440 GOBUB 100 
445 GOSUB 300 
450 FOR 0•1 TO 101GOSUB 3001NEXT 

D 
460 CLS<O> 
464 SOUND 200,31SOUND 193,11SOUN 
D 150, 1 
4o5 AS=AS+l 
400 IF AB•3 THEN 467 ELSE 470 
4o7 CLS1PRINT~170,"TOO BAO JEDI! 

continued on page 3b 



DRAWD 
by Den lnmAn 

This is a continuation of the discussion of tlw uu of ttw ORAN statelM!lt 
b11gun In the SeptlllllbN Octob11r lsSUI! of ColOT Computer Mews. In that issue, several 
options U5ed with tlw EJ:tendl!d Color Basic DRAW statllllll!llt were discussed: 

S for Blank - don't draw 
M for Mavl!' - mov• to n11w x,Y potltion 
U,L,O,R,E,F,G,B - draw CCllMlands for various directions 
R.lativ• Motion - movl!' to a n11w position relative to the 1&11t position 
Catenating strings ta form the ORAN statltfTlllnt 

Draw 11tat11menh ;i.r11 RXecubd quit• quickly and UnH CAn be camllCted to 
cr11ate g1tom•tric 11hap1111 as illuatrat1d in th• Sept1mber/Octob11r is-. We also 
showl!d how to "lift the drawing p1111• bflwHn linH to a n•w starting position asl 

draw lat_,\ 

'\ -'L- draw n•xt 
BM to new 
position 

The No Updat• Option 

You can also draw Hver&l linH from 11om11 starting point bl.It in diff.,.1111t 
directions. The N option Hy• "No updat11•, which muns •r11tum to thll origin of this 
lln• aft11r drawing It.• 

S.illcting a starting point n111.r thll C11111t11T of thll scnen, you might uul 
ORAN "BM128 961 1(1)25• JllE25' ~· ? ., . '\ 

Draw a ltn• Draw a lin• Draw a ltn• 
Vp 25 units 45 dllgrllH Rl.11ht 25 Units 
Mid r.tum to from 11p 25 and rlltum to 
the starting units and thll starting point 
point return to thll 

•tarting point 
Nlllln this 11tat11m11nt Is Hecutlld, thrw lines ar11 drawn. Each lln11 originatn at thll 
point 128,9b, but all ar• dr;awn in dlff11rmt directions. 

/-~~Nm 
_ N1125 .,. 

XR2S 
Let's get a littl• fand.r and draw tlll following figur11 using thll N option. 

100 'SET THE SCREEN 
110 PMODE 4,11 PCLSI SCREEN 1,1 
200 'DRAW FIRST S 
210 DRAW"SMt00,9bl JllD2SI NG251 JllL2SI HH2SI NU2S" ~ 
220 FOR X=I TO 10001 NEXT X 
300 'DRAW m7MSER b 
310 DRAW"R56" 
320 FOR X•I TO 1000: NEXT X 
400 'DRAW LASTS 
410 DRAW"NU2Sl NE2Sl NR2SI NF'2SI ND25" 
420 GOTO 420 

Yau could write a varl;atlon of thll pr11Vlous progr;am thilt would draw a "snowflakll" 
patt11rn. 



ORAW II 

Ang 111 Op ti an 

Lines can be ratated O, 90, 180, and 270 degreu with the Angle command, A, 
The amount the line is rot;at•d is d.signatRd by a subscript following the letter Al 

AO - draw at the direction sp11cifil!d 
A I - a.dd 90 degrees ta th11 dir11ctian sp•cifi•d 
A2 - add I 80 d1!9rl!l!!I to the direction specified 
A3 - add 270 dl!grl!l!s to the direction specified 

This option might be used in a FOR-NEXT loop to create 4 different lines. 
210 A$(1)a"AO"I A$(2l-"Al"l Af(3>="A2"1 Af(4l='·'A3" 
220 FOR X=I TO 4 
230 DRAW A$(Xl+"BMl28,91>1U25" 
240 NEXT X 

The display would produatl 

+ . 

"' ' 

X•I, no ratatian "Up 
X=2, U+90 = right 

. .. X=3, U+l80 = down 
x•4, U+270 •left 

Or, if you want 8 linH lnstHd of four, chang• lin• 230 tot 
230 DRAW AS(X>+"BM128,91>; u2s; BMl2819~; E2S" 

Fram this chang11 th11 display would bel 

For Each Pus ttwough tti. Laop 

v-- X• 1 no rotation 

~(----------· X=2, 90 rot•tion 

/'1 "",------- X•3, 180 rotation 

":::::::,..~ X•41 270 rotation 

You might try drawing the "snowflake" using this methad. 

Orawing Nothing 

You might think it unless to draw 11 blank line, but som•time1 it might com• 
In handy, Since the Color Computer doHn 't like to mix text and gr&11hic1 on the 
screen, you probably will want to DRAW some block letters in the graphics mode at 
times+ Suppase yau want to draw the letter, Fo 

By Inserting a Blank move at the corr11ct places, you can create the letter with 
a continuous DRAW st&tementl 

DRAW"BMl40,80; L2:51 ~I BV2S; R2:5" 
'L.mov• up 2S but don't draw 

This creates an "F" with segments shown by arrows (solid are drawn, datted is not 
drawn). 

Try the followino pro0ram on your Caler Computer ta see what It prodUCHo 

100 'SET SCREEN 
110 PMODE 4,lt f'CLSl SCREEN 1,1 

200 'DRAW A WORD 
210 DRAW"BM100,1ooit1ou20RlOIBR1:5JLIOD20RIOU20l 
BR5JD20RIOJBR151U20Ll OD20RlOiBR51U20RI ODIOLI OFIO" 
220 GOTO 220 

Hint: What kind of a camputer Is thi•? 
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Color 

Sinc11 thi;; is il color ~ut•r, don't you think it'• t:iml! we put some color into 
the DRAW stat•mt1nt? This can be done with the convnandl 

Cx 
C for color ---" '\.... x is a color code (0-9) selectlld from those 

poHiblll for thm mode and color ut in uu 
This time we'll •elect PMODE 3 which provides 4 colors from on11 of thll two c:glgr 
Hbf 

C g!or Srt O Cglgr Sit I 
grHn buff 
yellow cy#l 
blue m&gentil 
red orange 

Insert th• Color command at th• beginning of th• DRAW string: 
PMODE 3,1: PCLS: SCREEN 1,0 
DRAW"C3t BMI00,1001 LIO U20 R20" 

Thi• would display! 

C ~a blue C on a green background 

Several C commands may be inserted in a DRAW 11tat•m9llt to changa color11 u in the 
following program. 

100 'BET SCREEN 
110 PMODE 3,U PCLSI SCREEN 1,0 

200 'DRAW COLORFUL KORD 
210 DRAK"C21BM!OO,IOOIL101120RIOBR151 

C31LIOD20R1 OU20BR51 
C41020R!OBRI 5" 

220 DRAW"C21U20L10020R!OB~IC31U20RIODIOLIOFIO' 
230 GOTO 230 

Mow, you sae on the display: 

Many variations could b• mad• such asl 
a> randomly selecting the color codes 
b) changing to color Ht 1 

r~o~o~ 
yellow 1 red t blue 

blue yellow 

cl changing colors for Hgmants of letten etc. 

Seal• 

Th• SCALE command l•t• you 911larg• or r.clue11 th• •iz• of a display crHtlld 
by a DRAW 11tatement. After a SCALE command has been executed, all ab!lolute and 
relative motion commands will be reduced or enlarged according to the 1pedfled 
SCALE factor. In other words, the SCALE f&ctor stay1 In •ff•ct <within a givRn 
program> until a n•w sale 11 specifi•d• The SCALE command 111 

Sx 
S for ~e x is an integer <1-021 
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If no scale factor is specified, the compoter uses 54, Scale factors for varillU!I val..s 
of x are: 

x Scale Factor 

I 1/4 
2 V4 or 112 
3 3/4 
4 4/ 4 or full scale 
5 :514 

b2 b2/4 or 15 1/2 timn full sol• 

The following progrMt prinh the letter c in thrft diffenlnt SUH specified by 
the KAI• tamlNllds: 

Di99layl 

52 • half seal• 
54 • full scale 
Sb• I 1/2 times full sW. 

100 'SET SCREEN 
110 PHODE 3,U PCLSI SCREEN 111 

200 'DRAW St CHANGE SCALE 
21 o FOR X•2 TO b STEP 2 
220 SS-"S"+STRtCXll Yt•STRtC360/X) 
230 DRAWSt+"BMIOO,"+Yt+"ILIOU20RIO" 
240 NEXT X 
250 GOTO 250 

[ ~ 
[' l_ 

t ~ 

l l/2 times full scale 
at 100,60 

full scale at 100,90 

1/2 scale at 100,180 

That's all for this tim•• Next isau11, w11'll dis~s using substrings within a 
DRAW statem11nt, We'll also show som11 applications to try to till all the DRAW 
options together (tighten th11 DRAW st:rings), 



Making Education More Colorful, 
by Da.vid Boclna.r 

Wh•n I wa.s giv1>n th1> apportl6lity to write .an educa.tlonill cnlurnn for COLOR 
COMPUTER HEWS, I had to make Hv1tral a.uumptions about the re&clers of this 
column and what they would explfCt to find in it. My first &siwmption wa.s th.it they 
either owned, worklld with or pla.nnl!d to pln'chase & COLOR COMPUTER. 

The HQlfld HS1M11Ption w&11 a bit tough&!r. Why would & re&der be intere<stl!d in 
a column dl!diQ.ted to llduc&tion? As I thought about it I reilllzed th&t virtually •very 
owner of & Color C0111>uter needed information about the CDlrf!Ut•r and it's operation. 
I also r11&lul!d that e.i:h of us; hu a strong dtKiTI! to ltducate our family, friends Mid 
a>l• ... about the potential th.it the COLOR COMPUTER h&s for us, 

This interest i11 not cnnfinltd to lHming about CDlrf!Uters but it a.Isa includes 
Uling tl'lll ~uter as & tool to teach ournlvl!!s and others about & myriad of t!lllics, 

My own interest c&n be traced bade. ne&rly 15 years, but it reillly intensifiltd 
1<1.st year when I purch&Hcl <1. Color C011"41uter for use in my clusroom. Since tl'llln my 
school district has funded a research project design•d to tHt the fea.S<lbility of 
haching :Ith .and bth grade students with .and about computers. I wtll keep you 
informed about its progrHs so that w• ail may benefit from this experience. 

As you may know there is very little educationill softwar• available for the 
COLOR COMPUTER, If we are to m&ke win purch&He we should have 90llW idea of a 
program's pot•ntial and limitations before buying it. I plan on evilluating software 
by using it mys•lf &nd 1 wi-e apprllJlriate, by having my students t&lut a long, HARD 
look at it. 

This column will also contain suggestions for making programs more · 
"AMICABLE" <I h<1.te •friendly"> to your audience, regardless of its <l!I'• Ne will try 
to end with a short progr&m that m&y IM of internt to dassroom te<1.ehers1 students 
Mid parents alikll. The first of tt.H lflpear• below. 

This program began as & tool to help solve letter l&bstitution puulu that 
appear In QAMES MAGAZINE. These puzzles consist of a slmpl• letter MJbstltion 
code that turns a common phran or ridd1- into a meanlng1-H Junbl• of lett-. For 
example, the phraH "COMPUTERS ARE LOTS OF fVN! !" CllUld bllCDllW 'DETIIXSLFA 
MFL ZE9A EO OXQ' if all of the C'li beame D'li and all of the U's became K's, etc. 

When you run the progr&m it asks you to type a phran. <The length i• limited 
to 2:1:1 characters including spaces and punctuation.> The program then P<lUHll for 
several seconds to cre<1.te a r<1.ndom !l\Alstttutton table that will tum al1 A's to J''•• 
a.II B'• to C'• or wh.itever. It tl'llln dlspla~ thll coded phrase llld asks for a letter to 
ch&nge. If you wish to change A's to M's, klly A in response to "CHANGE FROM" and 
M In response to 'CHANGE TO', The phrase will appear below thl origlnill with all 
A's repl&c:ed by lower caH M'•• This helps you to keep tr&c:k of what has been 
ch&nged. You may not take back a ch<l.nge aft•r it h.is llMn entered, but if you get 
hopelessly lost type 'XX" and yOJ will rntart with the tame phraHo 

Thi• program Is by no means complete. You may wish to add a feature that 
will tell you if you have correctly solved the puzzle, although it is usually quite 
obvious when you are done. You might also add a feature that would allow you to 
move back 1, 2 or more moves to uve starting over if you make errors. lt hn lots of 
po111ibilltin ... let me know what you do with it. 

100 CLEAR 10001 DIM C(26), Fl<26l1 FL<U» 
200 CLSI PRINT' TYPE A PHRASE": UNE INPUT Btl CLSI L=LEK<Btl 
300 A•=STRINGtcL,' ">' CREATE SECOXD STRING TO BE CHARGED TO CODE 
399 '(400-600)-SELECT RANDOM CODE - Fl INSURES AGAINST DVPLICATION OF 
LETTERS 
400 FOR X•t TO 261 PR1NT@32•6+3,"GETTUIG RANDOM LETTERS"! 
PRIRT32•7+10,l18DIG"tt/26';X 
500 CCX>cRKD<26ll IF FICClXl>=t OR C<X>=X THEIC 5001 ELSE F1CCCX)>ozl 
600 NEXT X: CLS 
b99 ' (700-11001 CHANGE LETTERS TO CODED EQUIV ALEllT 
700 FOR X•t TO L 
800 AB=ASCOOI>t<Bt,x,rn-64 
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900 IF AS<I OR AS>26 THEN MlDSCA•,X,ll=MlD•U3$,X,U: GOTO llOO'IF NOT A 
LETTER LET IT ALONE 
1000 MlDt<A$,X, 1l=CltRt<CCASl+64l 
1100 NEXT X 
1200 'DECODE BY PLAYER 
1250 C$mA$ 
1300 CLSl PRINT@32*2,At: FOR X=I TO 6: FL<X>=O: NEXT X 
1400 PRJNT@32*13,"CHANGE FROM"!: lNPUT Fs: lF F$="XX" THEN A$..CS: GOTO 
1200 ELSE! INPUT"TO"lTSl IF TS-FS THEN 1400 
1500 FOR X=I TO 26: IF FLCX>=l AND ASC<FSJ-64-X THE SOUND 150,lOl GOTO 1400 
ELSE NEXT X 'IF YOU ALREADY CHANGED THE LETTER THEN IGNORE 
1600 FL(ASCtFS)-64)=1 'FLAG TO SHOH LEiTER HAS CHANGED 
1699 'C1700-1900l CHANGE ALL SELECTED LETTERS TO NEW VALUE 
1700 FOR X:l TO LENCA$) 
1800 IF MIDS<At,X 11>•F$ THEN MIDS<At,X,U:CHRt<ASCITt>+32l' +32 MAKES IT A 
LOWER CASE LETTER 
1900 NEXT X 
2000 PRINT@32•8,At: SOUND 100,U GOTO 1400 
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Vid.atax 
by Gregory H, Cegielski 
20294 South 14th 6tntet 

Milw1UkN1 WI~ 

All of tllll f~llowing addrnsn •r• shown .. Dedm&l (SHEXI. 
VJDEOTEX ", from R&dlo Sh&ck1 works this w&yl It lo&d• with the CLOADM 

comm&nd st&rting &t addrH• 1:136 (t-06001 with the !Ht loa.tion &t 3839 ISOBFPll the 
EXEC pointer is lo•d•d with 1728 CS06COI, &nd that Is wher• progr&m •xecution 
bagina, !tllll EXEC pointer Is at location 1!17 (S009I))), 

Th• first ln1tructlon 1hutl off th• IRQ (tim•rl and FIRQ lcartrldgel 
lnt•rrupt1I nothln11 can lnterf•r• with VlDEOTEX. A br1nch 11 then made around th9 
body of VIDEOTEX, and a routine 11 entered which rewrltH VIDEOTEX at 268 
CSOIOCI &nd continue• for 2080 CS08201 bytH, ending just short of Hid rewritlnjj 
routine, at 2348 (S092C!. The eff•ctlv• entry addrns Into VIDEOTEX1 during the 
rewriting, l&nd• &t 609 CS0261!. After the rewriting I• complate procnmor control I• 
tnnsfer•d to 609 CS026111 which I• •NOP CSl211 and the &e:t:u&I VIDEOTEX b•glns. 
Tha RESET FLAG, locat•d at 113 CS007 I) Is th•n loaded with a HEX CSS!ll, and the 
RESET VECTOR at 114 IS00721 &nd 11 !5 CS00731 Is loaded with 609 1902611. For this 
lut rHson, preHlng the RESET button causH th• computer to jump b&Ck to 609 
($02611 and reenter VlDEOTEX, until pow•r to tllll computer I• •hut off, Thi• can be 
chang•d with a pok• to addrHs 2103 Ct08371 with any v&lua other than B!5 ISOOS!ll. 
Without the HEX !t!l!ll reHt fl&g the computer will rnnt•r BASIC! how•ver this will 
reconfigure about th• first h&lf of VIDEOTEX, and you won't b• .tll• to UH 
VlDEOTEX again without relolding. 

To get around thl1, I used the same rewriting Hitu•nc• to first dupllcat• 
VIDEOTEX at 30208 !$76001 to 32319 CS7E3PI, and have that copy then make a second 
copy to configure th• area b•low H the original would hav•• CI h&v• 32JC, although 
this could &Imo b• don• with any 1iz• RAM!. At machin• speed, tllllr• i1, of CDUTH1 no 
d•tKtAbl• time difference going through .,, •xtra copy. 

ADDRESS 
1723 <to6BBI 
1 72!5 CS06BDI 
1728 CS06COI 

to 
3839 !SOEFFI 
3840 CSOFOOI 
3844 CSOF04J 
3848 CSOF081 
3851 CSOFOBI 

The &e:t:u&I cod• to do this I• a1 follows I 
MACH, CODE WHAT HAfPEBS 
IA SO Stuts off IRQ & FIRQ 
16 08 40 Branch to end of VlDEOTEX plus I 

NORMAL VIDEOTEX - bring In with CLOADM 

30 80 F7 BC 
10 SE 08 3F 
CE 76 00 
A7 CO 

Puts &ddrn1of1t&rt Into X-regi1t•r 
Put• l•ngth into Y-reglster 
New loc.itlon into 11-reglster 
Mov• A'• contents into V's lddrns, 

385:5 !SOFOF> 31 3F 
3857 !SOF13l 7E 76 00 
3862 !SOFl61 00 

incrnu'Uby I 
DecrHU Tby I 
Ji.mp to the copy you just mid• 
To kettp BASIC happy 

Actually, using just PEEK and POtcE you could move your VIDEOTEX up to 
30208 <•760011 thltr• were two other f&e:t:ors In my choice of using this routine. 

First, b•cauH th• normal screen Is loc:at•d &t 1024 <S0400l to 1:53!1 CtO!IFF> I 
wanted to includ• just bdore any progrilm coming in from tap• a scrHn of 
Instructions and phone numb•rs of vuious CBBS'1 - - after all, why just lock at a 
blank gre&n 1crnn while waiting for the program to load, may ill wall have -
Instruction• and thlt bright color• sur• imprn1 visitors. 

Using th• Extended BASIC CSAVEM comtllillld tol 
CSAYEM "YIDEQTEX" .QH04QO.fdlOFU.·iH%U 



Videatex 
will also write to tape, and reload with CLOADM, whatever Is on the screen, Since 
CSAVEM can be used as a program line, &11 that is necw.ury is to first have your 
program fill in the i;;crHn as you dl!sire, and H a near final ship HVI! the scrnn 
contents and your VIDEOTEX which do.ely follows. Had you put VIDEOTEX way up 
in memory to start there could be a lot of extra loading inbetween. Hhen using 
CSAVEM you can also put a !:2QIQ to loop back to CSAVEM and make enough capln so 
that you don't have to always rewind. Put a tl1Mr1 1.e. FOR %1•0 TO 5001 NEXT 
between the i;tlpi;;, and you'll have a i;;light p;wse bl!tw"n yDUI'" copin, 

The other reuon is that there may be tim•s when it may be desirable to 
offset load your VIDEOTEX Uf same memory c:antainlld a program that shauld nat be 
altered, the Micro Harks CBtJG tape manitar at I~ ('°600) far eumple> (And let me 
add that everybody, everybody, who Is serious about ttwir Color Computer •hauld 
have the Micro Works ROM CBtJG MONITOR, which has allowed me more insight into 
ttw machine than anything else>. 

Since I have 32K and VIDEOTEX only stores 26 pagH, I ran the Micro Harks 
diHssembler on It and found out that what It does is ct.ck far ttw hard wire jumper 
on PIA tFF22 to determine If ttw machine is 4X or 16K. 

If the jumper is on 16K it stores In register B the value 26 <ti A), other win it 
stares just 2, If you have 32K, you an increau ttw •off line• storage ta !58 pages by 
a POKE 2112,se:EXECI although you w111 want to make this change permanent If you 
decide to go with the reprogramming of vtOEOTEX already mantioned. In that can 
you will have to limit your 'offline• storage to 53 pages, because the copy of 
VIDEOTEX you will make up at 30207 ($7600) will need some room, and BASIC'• stack 
can't be allowed to fall into your VIDEOTEX capy if and when you reset to BASIC. 

For 32K and Extendwd BASIC, here is a short program which wm at leut give 
you a working copy and 53 pages of storage, but will not fill your screen 
1.utomatically from tapel 

10 A=30208 
20 POKE 2103,ZSS REM PERMITS RESET 
30 POKE 2112,53 REM STORES 53 PAGES 
40 FOR Xct 728 TO 3839 
50 POKE A, PEEKIX> 
55 PRINT CHRtlPEEJCIXU: REM (optional) 
60 A'"A+U NEXT X 
70 CSAVEM "ANY NAME",30208132319,30208 
90 FOR Z•I TO 5001 NEXT Z 
90 GOTO 70 

You f11w guys with 64K can stor11 122 pAges; POKE 211211221 If you'v11 got the 
memory it 'II goto 250. 

He all should writ• personal letters of appreciation to the apable engineers 
at Motorola who gave us thi• machine. 

10 'RACECAR' BY PEGGY SCHUBERT 
20 'RS COLOR COMPUTER, 4K 
:;r,c. CLS 
40 PRINl"RACECAR 

BY PEGGY SCHUl:IERT 
50 PRINT"PRESS LEFT ARRO~i ro MOV 
E , l-EFT 
6(• PR l N l" PF<ESS ·~ i l:)H I ..\RRmi ru 110 
VE RIGHl 
7(> PRlNT"PRESS <. ENfl:.R> TO SfARf 

80 INPUT X 
90 CLS 
:lOO C"4 
! 1(• o~•Ri~ll (,;;) --~ , l_·•R/.ll; ( l .<: 1 
120 Fm< Y=l ru L. 
130 R=R+D 
140 IF F<~2~ fHEN R•22:D=D-2 
150 I F R~llHEN R•l;D•D+2 
160 PR1NT~480~R.CHR$1149 J:CHR• l 2 
07) ; CHI<$ ( 2('7) j CHF<i (:;:on ; CHR$ ( 207 

continued on page 44 



COMMENT CORNER 
by Andrew Ptwlps 
The Micro Korkl 

Thtt following Is a list of comments which could be~ to a diusSlllllbly 
listing of the Color Computer ROM, Two sections are given ti.re. The first is the 
Hri<1.l output driver in the Color BASIC ROM which is used to send a ch<l.racter to the 
printer. The Hcond is a Hri&l Input/Output driver from Extended BASIC which 
allows uu of the RS232 port In both directions, 

These routines m<1.y be called from AHernbly ~u.ii• progr- in order to 
use the Color Computer •ith a vviety of Mrial peripheral• or ~ict.tiClll links. 
Kew routlnn for tpeci&l applications may be written using these •• models. 

Varieblea, ereas, and routines - A2F7 LOOP TIL PRINTER NOT BUSY 

Addr 

0095 
0097 
009B 
OOSIC 
A2BF' 
A2F'B 
A302 
A7D3 

Comment• 

BAUD RATE 
PRINTER RETURN DELAY 
PRINTER WIDTH 
PRINT HEAD POSITION 
START OF' PRINT~R OUT 
SENP HARK BIT 
DELAY HALF' BIT TIME 
DELAY ROUTINE 

Line-by-line c0111111ent• -

Addr Coements 

A2BF' 
A2Cl 
A2C3 
A2C5 
A2C6 
A2C8 
A2CA 
A2C8 
A2CC 
A2CO 
A2CE 
A2Dl 
A2D3 
A206 
A2D8 
A2DA 
A2DS 
A20D 
A2DF' 
A2El 
A2E3 
A2E5 
A2t7 
A2ESI 
A2EB 
A2ED 
A2EF 
A2F'l 
A2F'3 
A2F6 

SAVE CCR,A,B,X 
INHIBIT INTERRUPTS 
S£ND A STOP BIT 
REMOVE HSB, ADD START lllIT 
INITIALIZE BIT COUNTER 
START LOOP; SAVE COUNTER 
CLEAR B 
GET BIT TO SEND 
HOVE BIT INTO B 
HOVE TO BIT l IN B 
OUTPUT TO IF'F20 
DELAY HALF' BIT TIME 
3 MOPS; PATCH IN CODE 
OTHER HALF BIT DELAY 
RESTORE COUNTER 
COUNT DOWN BITS 
LOOP FOR EACH BIT 
SEND STOP BIT 
RESTORE INTERRUPTS ' A 
WAS IT A CARRIAGE RETURN? 
IF IT WAS, GO DELAY 
INCREMENT HEAD POSITION 
GET HEAD POSITION 
SAHE AS PRINTER WIDTH? 
IF' LOWER, DON'T DELAY 
RESET HEAD POSITION 
DELAY FOR CIR 
DELAY SOHE MORE 
GET RS232 INPUT 
HOVE INPUT BIT TO CARRY 

A2F9 RESTORE B,X; RETURN 
A2FB GET A "2" !OUTPUT HIGH> 
A2F1> STORE TO OUTPUT 
A300 CALL DELAY HALF BIT 
A302 GET BAUD RATE CONSTANT 
AJ04 SKIP TWO BYTES 
A305 GET C/R DELAY CONSTANT 
A307 JUMP TO DELAY ROUTINE 

A7D3 
A7D5 
A707 

DECREMENT X REGISTER 
LOOP TIL ZERO 
RETURN 

EX1'&:NOED BASIC SERIAL IIO 

Var1ebl••· Areas, and Routine• -

Addr Comment• 

00£6 BAUD RATE CONSTANT 
OOE7 INPUT TIHOUT CONSTANT 
OOBA ALWAYS CONTAINS ZERO 
BDBC INPUT RS232 CHARACTER 
BDE6 GET BIT OR TIME OUT 
8DF7 DELAY ONE BIT TIME 
BEOC SEND RS232 CHARACTER 

Lina-by-line COIUllent• -

Addr C01M11ents 

8DBC SET CONDITION CODE "ZERO" 
BOBO SAVE CCR, B, X 
BDBP INHIBIT INTERRUPTS 
BOCl GET TIMOUT CONSTANT 
8DC3 aET A ZERO TO X 
BOC5 GET A BIT 
80C7 WAIT UNTIL STOP BIT 
BDC9 GET A BIT 
8DCB WAIT UNTIL START BIT 
BOCO WAIT HALF' BIT TIME 
BDCP INITIALIZE BIT MASK (•11 
BDDl SAVE MASK ON STACK 
80D3 CLEAR INPUT BYTE 
8004 WAIT BIT TIME 
8DD6 RE.AO INPUT PORT 



8DD9 
SDDA 
BDDC 
SODE 
BDEO 
8DE2 
BDE4 
8DE6 
80E9 
BDEJ\ 
BOEC 
BDEE 
BDEF 
BDFl 
BDF3 
8DF5 
8DF6 
BDF? 
80F9 
SDFB 
BDFD 
SOFF 
BEOO 
8E02 

HOVE INPUT BIT TO CARRY 
BRANCH IF INPUT BIT ZERO 
OR BIT MASK INTO A 
SHIFT BIT MASK 
LOOP FOR NEXT BIT 
BUMP HASX OFF STACK 
RESTORE • RETURN 
READ INPUT PORT 
MOVE INPUT BIT INTO CARRY 
INCREMENT X 
IF NONZERO, RETURN OK 
COUNT DOWN A 
IF NONZERO, RETURN OK 
TIMOUT; REMOVE RET ADDR 
RESTORE REGISTERS 
HAKE CONDITION CODES <>O 
RETURN TO CALLING PROGRAM 
CALL FOR HALF BIT DELAY 
SAVE: A REG 
GET BAUD RATE CONSTANT 
DELAY THREE CYCLES 
COUNT OOWN 
1..00P FOR DELAY 
RESTORE A AND R~TURN 

QUESTION: What is RS232? 

RS232 ls a method of sanding 
byt•• of data along a s ·ingl• 
wire. It is used for talking 
to printer•, modems, and 
CRT terminals . 

How can data ba sent with just 
one •ignal wire? 

RS232 data i• sent serially; 
that is, on• bit at a time. 
Bit zero i• sent first, than 
bit one, and so on. Each bit 
i• ••nt for • pradatarmined 
tirna. 

How do you sand • bit? 

In th• Color Computer, a bit is 
sent by writing it to bit on• 
of location IFF20. Writing 102 
to IFF20 will sand a "one" by 
putting -12 volts on th• RS232 
output line. Writing 100 to 
IFF20 will ••nd a "zero" by 
putting +12 volt• on the RS232 
output line. 

How long i• th• output l~f t at 
the value for aach bit? 

BEOC 
Bli:OE 
BElO 
8£12 
8El4 
BEl? 
8El9 
8ElB 
8El0 
BElF 
8£21 
BE23 
BE25 
8E28 
BE2A 
BE2C 
8E2E 
8£30 
8E33 
8E35 

SAVE REGISTERS 
INHIBIT INTERRUPTS 
DELAY l BIT CSTOP BIT) 
DELAY !2ND STOP BIT) 
SEND A ZERO FOR START BIT 
DELAY FOR START BIT 
START WITH BIT ZERO 
PUT BIT MASK ON STACK 
GET DATA BYTE 
MASK FOR CORRECT BIT 
IF ZERO, GO SEND ZERO 
IF' NOT ZERO USE A "2" 
SEND THE BIT 
DELAY FOR ONE BIT TIME 
MOVE BIT MASK OVER 
IF HORE BITS, LOOP 
USE A "2" FOR STOP BITS 
START THE STOP BIT 
CLEAN MASK OFF STACK 
RESTORE AND RETURN 

That d•p•nds on th• baud rate. 
Th• •tendard rat• for th• Color 
Comput•r 1• 600 baud, or 600 
bits par second. Therefor• 
there is a programmed delay of 
l/600th ot a second after each 
bit is shifted out. 

How can a receiving device know 
when th• first bit starts? 

When no data is being sent, a 
"one" value 1• left on th• 
RS232 line . Before each char­
acter 1• sent, a 1'sero•• is sent 
for on• bit time. Thi• i• 
called a start bit and warns th• 
receiving device that data bit• 
follow. After all data bits •r• sent, a ' 1 one~ i• sent for 
at least one bit time to allow 
th• receiving device to process 
the character before th• next 
•tart bit i• sent. 

Do•• th• stop bit always coma 
after th• data bits? 
The stop bit comes in batwaan 
oytes, so it doesn't matter if 
it is thought of as coming 
before or after th• other bits. 
Th• Radio Shack printer routine 
puts one stop bit batora and 
another attar th• oth•r bits. 



Hov do I r•c•1v• a bit? 

The RS232 input lin• is connec­
ted to bit 0 of location •FF22. 
LOA •FF22 I ANOA ll will put th• 
sero or ona into th• A r•gister. 

First , wait for th• input to go 
to a aero. This is th• start 
bit . Nov, vait for 1 112 bit 
tima so that you can sample in 
th• aiddl• of aach bit . Than , 
do th• following aight ti••• : 
Shift in th• naxt bit, then 
wait on• bit t1m•. Wh•n all 
bits are in, you are don•. 

How many bit• ar• sent? 

Although •ight bit• can b• ••nt , 
ASCII charactars only need 
••v•n bits . Th• Radio Shack 
pr inter routine on l y ••nd• ••v•n 
bits, but it sends two stop 
bit• •o that the byte i• long 
enough even if th• th• print•r 
expects eight bits . The output 
routin• at 18EOC sands eight 
bit• . 

How i s th• RS232 port usually 
hooked up in th• Color Computer? 

The s•rial out lin• is normally 
as•umad to b• hook•d to • 
printer . Th• sar1al in line i • 
not us•d for ••rial in l•inc• 
print•r• don ' t send anything 
anyway! but rath•r for a printer 
busy l i ne : on• means busy, zero 
• •ans r•ady . The r•••ining line 
i • call•d cerri•r det•ct and 1• 
not used for print•r•. 

What is carrier detect for? 

Carrier d•t•ct 1• used by modeas 
to tell the computer that a 
carrier tone is pr•••nt . It is 
•dge-trigg•r•d: that is, it can 
can be u••d to ••• if th• line 
has gone from one to aero , or 
from zero to one . It can be 
u•ed to generate an int•rrupt . 

What are the "Pr i nter width " and 
"Head position " variables i n 
Ba•ic ' s pr i nter routina? 

The only purpose of th••• 1• to 
provide a short time delay 
whenever th• computer think• a 
carriage return 1• being done . 
Thi• may ••k• it unnac••••ry to 
use th• printer busy input . 

If I am hooked up to a two-way 
device lik• a mode•, can I send 
and receiv• at the same tiae? 

Sur•. A program like that 1• 
just a littl• harder to write. 

So what ia RS232 , anyway? 

It ' s a way of communicating, not 
'ust to a printer but to main­
frame• and other coinputers , to 
ti• • base• or appliance control­
ler• , to plotters or local net­
vork• . It ' • your comput•r ' • 
link to th• outside world . 
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CLOAD "CHEJCBOOK" 
by Ric:hard White 

Why write • pragr;am that can da what • c.Uculatar can da? The bei;t ;1111;wer 
m;i.y be that it is a way ta d11Velape pragranvnlng skills and reading this; and keying in 
the program won't h.Jrt either, Pragr;ams develope In foony ways. This one started to 
grow in my mind when l couldn't bal;i.nat the checkbook agains;t the bank statement. It 
turned out that my wife had pulled out one en.ck to get a reimbursement before I got 
around to checking it off in the c:hedd>oak. The program helped me diKDV•r that. The 
progr;a.m runs in I MC af memory and requires Extended Colar Ba11ic, It allows you to 
•nter deposits, cht!c:ks, ;i.djustments induding void checks, deh•tions, additions and 
service ~rgu. Oth•r featurn are: review and edit all entries, uve cassette filn, 
mark tu deduct&ble checks and add notes such u payee, whAt the check wu for and 
the like, At tax tim• next year, l will simply lo&d in the monthly files from the 
cassette and revi1w the entries listing the deductions H I go. The whale ye&r will be 
on a 11ingla cusette. 

When you first start, you enter the previous bal&nee and first check number if 
you have not •nter•d a cassette file. After that, the program will autom&tically 
present the next check number in order unltH you type• different one In. It will 
automatically rtuse the d&ht and .mooot of the last check if you do not enter the••• 
You m&y omit th• decimal and zeros if an even doll&r amount. The program reprints 
the amount, formatted with the PRINT USING ccmmand, and the new balance. Type• 
T in the last col1.m1 to indicate a tax deductabht it11111. Finally you are given the note 
option. A menu of c:hoices and their letter codes Is induded in the program and can be 
recalled by typing M <ENTER> at the check entry point of ttw entry sequence, The 
menu choices; are selltcted at the same time by typing their key <ENTER>. 

Type R <ENTER> to get into the review and •dit mode. When the program 
asks what ch•ck number to 11tart with enter one that is before the on• you want that 
you are sure is in the file. The progr&m displays e&ch number u it searches 
backwards for the target number. You may now review the file pres,;ing <ENTER) for 
each new l!ntry, or E for Edit, A for Add or D for Delete. In Edit the <ENTER> key is 
used to step acrou the line a.llowing you to •ntu new data only when needed, A 
inserts a new entry and D d1l1tH an entire entry. The program will recalculate all 
the new balancH with e&ch change and presents thll next entry for review. 

Typing F <ENTER> will get you into the Fil• mode. When outputting to tape 
you &r• asked far the first and last months in the file and the year, it will then make 
up • file name, prints it, wri tas two copiH to tape and offers the option to make & 
backup on a second tape, " 

The other menu choic:•• ue ' 0 ' for deposit, "A' for adjustment and "V' for 
voided check. For a deposit, "DEP" is printed instead of a check number and the 
amount is added to the la.st b&lance rather than subtracted. The ;adjustment a.llows 
for all other transactions like service charges, check charges and perhaps interest in 
a NOW account. The void check entry permits keeping the check numb•r on file, but 
automatically enters a •o.oo amount. 

I thought I would n&lly get organized before 11tarting to typ• the program in. 
I g"'nerated a flow chart, defined subroutine&, blocked out Hb af line numbers for 
••ch and put a. lot of programs on paper before entering it into the computer. Table I 
outlines the program structur11 as it finally evolved. The approach worked well up to 
the edit and review section which grew out of th• alloted space and had to be 
continued above the cnstttte s;ubroutinn. Lines 1-99 are allocated to start"'-'P 
foocttons and frequently used ganeral purpoH subroutines. 

A word about the general utility subroutlnn. Thelle lndude suc:h things &5 the 
INKEY• sub, the timer, centl!ring, casst!tte positioning and others. When I start a 
progr&m I load a tape with these subroutines and go from thlln. They became ;i. pa.rt 
of •ach program and always hit.VI! the same line numbers, low ona11, th&t are e.ully 
remembered and save a byte of two of memory ver•us numbus over I 00 or 1000 each 
time U11ed, 

The ml!nu st&rts At line 100, a key number to remember. If you g•t an error or 
break the progra.m -and want to pick up where you left off type GOTO IOOand the 
program will resume .without losing any variables. RUN would initialize the program 
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losing all data pr•viously l!ntered. Data tntry subroutines rl.Nl from line 200 to 370. 
Sine• I have tried to use sl.tlroutin•• as fnJCh as possible, some linl!s are a collection 
of GOSUBs. This makes the program harder to follow but i>ure savl!s memory. 

I find formatting the i>crHn, particularly when data lin•• ara to bl! scrolled 
while mainta.ining a hl!ading one of programming's harshest punishments. The s;creen 
formatting subroutines in line. 410 to 440 are worth 1om• study for ideas you can 
incorpora.te into your own programs. Line 410 starts with three PRINT commands that 
scroll whatever ii> on thl! scrl!en up three lines, l11aving thrl!I! blank lines at the 
bottom. PRINT(iO is then used to print thR column hl!adings at the top of the i>crl!&n. 
Another PRINT command clears thl! line under the Ilea.ding&. Thl!O a PRINT1i3831"' 
command positions the cur•or at the start of the third lin11 up from the bottom for 
antry of a check number or tn11nu salactlon. 

Depanding of what the next tranuction is, CKf In line 415 may be Ch•ck 
number, DEP for d11posit or ADJ for a.djustment. This i• pr:lnt•d with a few blank 
spaces to assure there is nothing •ln in the space. PRINT@390,'" moves the rursor 
for the start of date entry at location 391, 

The PRINT@396,"" in linl! 420 positions the cursor for amount entry. The 
a.mount is entered u you would into a c.Uculator with the num1m1ls printing from left 
to right, Obvious the right and will vary with the 1iie of the number. PRINT USING 
corrects this, reprinting the entry right justified with two figures after the decimal. 
If you ha.ve en tared a.n even dollar amount without thl! decimal point and two 
following zeros, PRINT USING suppliH these a.a well as the dollar sign. Thi! amount 
itulf ii> contained in a string variable QNf for filing and retrieval purposes and 
must be converted to a number using VAUQNSl. 

After I had written and debugged the program, I felt tha.t these screen 
form&tting subroutines provided a fairly economical and effective solution for an 
effectiv11 scrl!l!n display. Now I see some things that are either unnecessary or could 
be done differently to save memory and to maklt the program easier to follow. The 
blank spaces after the string variables are probably unnl!cessary. More wasteful is 
lin11 440 which could have been included in line 435, saving GOSUB statements 
eluwhan in the progra.m. Debugging a program has two parts, getting the program to 
work the way you want and than cleaning up the ga.rbage. Lines 415 and 416 are an 
u:ample, Thay a.re so simila.r that cna is unnecessa.ry. 416 wu added tc solve 5Dml! 
problem during debugging, but there must b• a batter solution. 

Anothar form of program garbage are lines that are not used at all. These 
arlu when you solve a problem by writing some new linH 11lHwhere a.nd sending the 
progra.m to them while forg1tting to remove the old lines. Not only do these waste 
memory, thay cause confusion when you come bot.ck later to improve the program, Try 
to reserv1 som11 time at the end of a debugging sanlon to clean things up. 

String variabln provide an effici1nt way to star•, file and retrieve both 
numeric and alpha.betic information. Remember that check nl.ri11r, date, amount and 
bala.nc11 wer• in string variables ra.ther than in numeric var:labln. We HI! why in line 
630 wh11ra thn• variablu are simply added with f npuators to form a. single 
variable SNf<K> that holds all the information for a llingle entry. The varia.bln CKS, 
DAf, BAt, QNS, TDS a.nd PYS ara available tc be reused for the next entry. There ts 
considerable memory savings versus putting the da.ta into a multiple va.riable array. 
The cost is the memory used for the lines to make the string SNf(kJ and to later 
break it up. In thi~ case, I Htimate the savings to appear when there are more that 
10-15 entries. 

Lin• 650 to 695 are the 11trlng disassembly subroutine, th• IF - THEN 
statement in line 650 catches a string cont.Uning no data before an FC error occurs in 
line 67~. This was added during debugging and there probably is a better solution. In 
line 67:5 the program finds the location in th11 string of each of the $ da.ta separaton;. 
Lines 680 a.nd 690 use LEFT$ and MID$ statemenh to put the data into it's 
respective string variables for display. Thi! first time through string disassembly 
tries one's patience. Once you get the hang of it you will find it rather elegant and 
satisfying. 

At this point in our adventure, we have successfully waded the marsh of 
string disassembly and find ourselves facing the odorous swamp of review and edit, 
The primary problem was ·to get the balance changes in subsequent strings right when 
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there was an amount changlid .mled or deleted. Use the Program Structure Summary 
In Table I to help guide you through a detailed study, 

There are a number of features of the cassette file saving that deserve 
comment. LinH 870 and 880 input thll stvt month, SM end month EM and the yeu for 
the fil•· In lin" 880 a file nam11 is made from the!i4! 11ntries which line 885 displays. 
The variable .TK Is set to 0 hel"e also, In line 990 the file is opened, JC.Tis set too, 
.TK is set to 1 indictating this is thll first fil• wv11. In limt 900, the program stub 
looking il.t the dat• of each SlUCK.Tl ... til it finds the first ai• fer the start month. 
When the desir•d SXCKJ) is found, the program goes to 930 to print it to the 
cassette. The program returns to 900 to get th" n11rt BNtCKJ), It tests the dat" to 
SH that it is not greater than the end month and checks that the last entry with date 
has not been printed b11for11 printing the entry to cusette. lf either of the above 
conditions ar11 met the progril.m goes to 910 where the file is closed and .TK is 
checked to see if this wu the first save. If so ti.n a FOR TO NEXT loop is used to 
time about two secaids of blank t111e ti.twNn uvn .vid the program returns to 890 
to do it again. If JX=2, the option to recDrd the file ai a backup t111e is offered in 
line 920. 

It is il.lways good practice to save ii. file twice .vid critical data should be ai a 
backup tap11. Borrow the technillUl!!i in 88:S t!J 940 to do this in your programs. The 
file input routine, linK ~980, are usual usilljl "M"u a count variable and EOFC-1) 
to find the 11nd of the file, 

The last item I want to mention Is the PCLEAR 1 in line 10000. From line I 
the program gDH to ttw very lut line for PCLEAR I and then returns to line 10, This 
avoids an SX ERROR after the first RUX mnvnand after loading and Wall disc:usud in 
a previous COLOR COMPUTER NEWS, It don not avoid an FC ERROR of the computer 
has not been turned off after running a machin• language program and before loading 
CHECKBK, 

LINES 
1-10 
11-22 
90-95 
100-180 
200-240 
250-270 
300-310 
~0-370 
400-440 
530-~ 
560--580 
590-610 
620-630 
650-695 
700 
705-715 
720-740 
~770 
770-795 
800-817 
820-830 

850-860 
870-940 
950-980 
IOC..J-1050 
1060-1090 
10000 

TABLE I 
FUNCTION 

ClHr and dimensions 
Utility Subroutines 
File Input Choice & Initial Balance 
Menu & Cho ice S..lec:tion 
Check Input Routine 
Oeposl t Entry Routine 
Adjustment Routine 
Void check routintt 
Sann Format Routines 
O.te &.broutine 
Amount &.broutin• 
Balance &.broutin• 
String Assembly Subroutine 
String OisasHmbly Sl.tlroutine 

Start Review & Edit Routine 
Find starting Check 
Rttvlew Entries Loop 
Edit, Addor Delete Selection 

1 OOT010000 
10 CL.EAR5000:DIMSN•<100>:GOT090 
11 Z•<32-LEN<ZT$))/2:PRINTTAB<Zl 

ZTS:RETURN 
I 7 I FZS•60l TI MER THEN 17 ELSE RE 

TURN 
18 PRINT"•-•TO PROCEED TOUCH AN 

V KEY••-" 
19 Z••INKEV•1 IFZSO ""THEN RETURN 

EL.SE 19 . 
20 PRINT"TO SET TAPE RECORDER AN 

D POSITION TAPE TO SAVE OR LOAD, 
PRESS FlNV KEV FOR MOTORON ON AN 

DTHEN ANV KEV FOR MOTOROFF" 
21 Z1SsZ$1GOSUB19 
22 AUDIOON:MOTORONIGOSUB191MOTOR 

OFF1Z••Zl$IRETURN 
30 CL.S:ZT$="t1ENU"IGOSUB111ZT$•"P 

RESS <KEVl INDICATED" I GOSUBl 11 PR 
INTI PRINT" <IST DIGIT OF CHECK#l 
THEN REMAINING DIGITS AFTER'?' 
TO START NEW CHECK SEQUENCE":PRI 
NT"<ENTER> FOR NEXT CHECK# INS£ 
QUENCE AUTOMATICALLY" 

Start Delete Routine- Caitinuesl060 
Add line Routine- Caitinues at 1060 
Edit Mod• Balance Adjustment­
Continues at 1000 35 PRINT"<D> FOR DEPDSIT"•PRINT" 
File Input or Output Selectiai 
File Output Routine 
File Input Routine 
Edit Routin" Conduded 
String Balance Corrlldion 

PCLEAR I 

<A> FOR ADJUSTMENT"•PRINT"<V> FO 
R VOIDED CHECK"IPRINT"<Rl FOR RE 
VIEW AND EDIT"IPRINT"<F> FOR LOA 
DOR SAVE FILE"IPRINT"<M> FOR HE 
NU"; : RETURN 



90 CLS: PRINT I PRINT" PRESS <F> JF 
TAPE FILE ELSE ANY KEY"1GOSUB191 

IFZt•"F" THEN Z$ .. "I"•GOSUB21111PRI 
NTIPRINT"SET RECORDER TO PLAY & 
PRESS ANYKEY":GOSU8191GOT09:Slll 

95 GOSUB4101PRINTi352,"ENTER INI 
TIAL DATE AND BALANCE"1CK$="BAL" 

•GOSUB41S•GOSU85301PRINTGl41114.""I 
•LINEINPUTBASIGOSU8430•GOSUB43SI 
GOSUB4401N•N+1•GOSU8620100SUB30: 
GOSUB19•CK=VALCZSl:CLS•BA=VAL<BA 
S)1CLS1GOSUB410tGOT0120 

100 POKE65494.01GOSUB30•GOSUB191 
CLS1FG•01CK•VALCZ$)1QOSU84101GOT 

0120 
110 IFE•l THEN 720 
115 GOSUB4101LINEINPUTZs1CK•VALC 

?$) 
120 IFZ$•"" THEN 200ELSEZ•ASCCZ$ 

>1JFZ•13 THEN 200 
125 CK•VALCZ$l•IFCK>0 THEN 200 
130 JFzt.,"D" THEN 250 
140 IFZt•"A" THEN 300 
150 IFZt•"V" THEN 350 
160 IFZ$.,."R" THEN 700 
170 IFZ$•"M" THEN 100 
180 IFZ$•"F" THEN 650ELSE110 
200 'ENTER CHECK 
205 IFCK•0 THEN 240ELSECK$.,.ZStPR 

INT&l384,Z$; 
210 LINEINPUTZS1CKS•CKS+Zs1CK .. VA 

L<CKS> 
215 CHS•CKSIGOSUB41:5 
220 GOSUB530•GOSUB:S60•GOSUB5901L 

INEINPUTZS1JFZS•"T" THEN TDS•ZSE 
i.~o.e,.."!! 

230 GOSU8435&00SU8440•N=N+1:K•NI 
GOSU86201GOT0110 

240 CKS•STRSCVAL<CH$)+1)1CHS•CK$ 
1CK•VALCCKs>1GOSUB4161GOT0220 

2:50 'ENTER DEPOSIT 
260 CK$="DEP"IGOSU8415:GOSUB5301 

GOSU85601GOSU8270•GOSUB5901GOSUB 
2701TD$•" "1GOT0230 

270 QNs•STR$C-VALCQNS))IRETURN 
300 'ENTER ADJUSTMENT 
310 CKS•"ADJ"IGOSUB415•GOSUB5301 

GOSUB560•GOSUB270•00SU85901GOSUB 
:Z701TD$=" ":GOT0230 

3:50 'VOID CHECK 
360 LINEINPUTZ$rIFZ$•"" THEN CKS 

sSTRSCVALCCHS>+1>ELSECK$•ZS 
370 GOSU84151GOSUB5301QNS•"VOID" 

:GOSUB425:TDS•" "ICHS•CK$:GOT02 
30 

400 'SCREEN FORMAT SUBS 
410 PRINT•PRINT•PRINTIPRINTi0, "C 

HECKlt DATE AMOUNT BALANCE TAXD" 
•PRINT:PRINTi383, "":RETURN 

415 PRINTii1384,CK•+" "•PRJNTal390 
,""1:RETURN 

416 PRlNTlil383.CK$+" ":PRINT9390 
, "" 11RETURN 

420 PRINTiil390,DAS+" "IPRINT9396 
, " " ; : RETURN 

425 PRINTii1395,"";:PRINTUSING"$Slt 
lt#lt. 411t" iVAL(QN$): PRINT!il405, ""I IR 

ETURN 
430 PRINT&l404,""llPRINTUSING"•Slt 

t#lt. ltlt" IVALCBA•) 1 PRINTiil414, "";: R 
ET URN 

435 PRINTiil414,TDS+" "tPRINTli416 
, "NOTE1 "11 RETURN 

440 PY••""ILlNEINPUTPYSIRETURN 
530 'DATE SUB 
540 LINEINPUTZ$1IFZ$•"" THEN 005 

UB420•RETURN 
550 DA$•Z$1GOSUB420:RETURN 
560 'AMT SUB 
570 LINEINPUTZS•IFZS="" THEN GOS 

UB4251RETURN 
580 QN$•ZSIGOSUB425:RETURN 
590 'BALANCE SUB 
600 BA=BA-VALCQNS) 
610 BA$•STR$CBA)•GOSUB4301RETURN 
620 'STRING ASSEMBLY 
630 SNSCK>-CKS+"$"+DAS+"$"+QNS+" 

$"+BA$+"•"+TD•+"S"+PYs1RETURN 
650 IFSNSCK>•"" THEN RETURN1'STR 

ING DISASSEMBLY******** 
660 LS•LENCSNs<K>>•K1•01L(0)•8:P 

Vt.•"" 
675 K1•K1+11LCK1>•INBTRCLCK1 - 1>+ 

1oSNSCK>."•">•IFL<K1»0 THEN 675 

680 CKS•LEFT•<SN$CK),LC1>-t>•DA$ 
•MID•<SNs<K>,L<1>+1,L(2)-L(1)-1) 

:QN$=MID$CSNSCK>.L<2>+t,L<3>-L<2 
)-1) 

690 BAS•MID$CSN$CK),L(3)+1,L<4>­
L<3l-1> •TD$•MID$<SNS<K>,L<4>+1,L 

C5)-L(4)-1):IFLS>LC5> THiN - ~V....M 
ID•<SN•<Kl.LC5l+l,LS-LC5l)ELSERE 
TURN 

695 RETURN 
700 ' ED IT SUB 
705 CLS1JNPUT"STARTING CHECK #"I 

CS•K•N•E•11JFCB•8 THEN7e:>aPQKE65 
495,0 

710 K•K-t:JFK=0 THEN PRJNT"CHECK 
ii "CS" NOT IN FILE" I E•01 POKE654 

94,0•GOT0100 
715 GOSUB650•GOSUB415•CK•VAL<CKS 

>•IFCS<>CK THEN 710 
720 GOSUB411111PRINTii132," PRESS <E 

) TO EDIT-" 1 PRINT6164," PRESS · <A 
) TO ADD" I PRINT&l96, " PRESS <D> 

TO DELETE" 1 PRINT"ANY OTHER KEY· 
TO PROCEED"•PRINT 

722 OOSUB415:GOSU94201GOSUB425•G 
OSUB430:GOSUB4351PRINTPYS•POKE65 

494,0100SUB1911FZS="E"ORZS="A"OR 
Z$•"D" THEN 750 



725 IFVRLCCKSl)0 THEN CHS-CKS 
730 IFK• N THEN PRINT"THIS IS LAS 

T ENTRY IN FILE" •BA-VALCBRS> 1QOS 
UB18: E•liH GOT010111 

740 K•K+1•GOSUB650100T072tl 
750 GOSUB410•CK=VRL<Z•>•IFCK>00R 

Z$•"E" THEN 82111 
760 POKE6:549:5,01IFZS•"R" THEN 880 
770 IFZ$0 "D" THEN PRJNT" INVALID 

ENTRY"•GOT0720 
780 JK•KIN• N-l•KzK- t1GOBUB650:BA 

•VAL (BAS)IQNS•" " 
790 SNS(JK)-SNt(JK+1)1JK•JK+1tIF 

Jt<<N THEN 790ELSEJ•K•OOT01060 
795 K• K-1•J•K•GOT01060 
S00 N-N+11K•K+11JK•N18A•VAL CBAS) 

1CK•VALCCK•> 
81111 SN$CJK)•SN$CJK-ll1JK•JK-1•IF 

JK>K THEN B10ELSEOOSUB410•POKE65 
494,0•LINEINPUTCKS•GOSUB4151GOSU 
853111•006UB560•CK•VAL<CKS)llFCK>0 

THEN 8A•CBA-VALC QN$llELSEBA•<BA 
+VAL<l:IN$)) 

S15 8AS•STRs<BA)1GOBU8430•LINEIN 
PUTZ••IFZ•• "T" THEN TD$•"T" 

817 008U843151LINEINPUTPV$1GOSUB6 
20100SU8660•8R•VRL (BA•>•J•K1GOTO 

1060 
820 IFVALCCKtll0 THEN BA•CVAL<BA 

Sl+VALCQNSl l •OOT01020 
830 BR•VALCBRSl-VRLCQNSllGOT01020 
850 'FILE SUB 
SSS CLS•PRINTIPRINT"KEV IN <I> T 

0 INPUT FROM TAPE CO) TO 
OUTPUT TO TAPE"•GOSUB19•GOSUB20 

1CLS1 PRINTI IFZS•" I" THEN PRINT"S 
ET RECORDER TO PLAY & PRESS ANYK 
EV" 1GOSUIH91 GOT0950 

860 IFZS-"O " THEN PRINT"SET RECO 
RDER TO RECORD & PRESS ANY KEY" 

•GOSU819 
870 CLS•PRINTIPRINT"ENTER START­

MONTH AND END-MONTH " I PRINT: PRINT 
"ALL TRANSACTIONS IN THESE MONTH 
sw-I~FIESOR9E-&'l 

see INPUT"START-MONTH NUMBER "18 
Ms•INPUT"END- MONTH NUMBER "1EMs1 

IiolPUT"YEAR "IYRS•IFEMs•SMS THEN 
tF••B"'*+"/"+YRSELSENFS=SMt+"-"+E 
l'tS+"/"+VRt 

88S PRINTIPRINT•PRINT"PLEASE WRI 
TE DOWN FILE NRME" •PRINT•PRINT" 

"NFS•OOSUB18•EM•VALCE"'*>•SM•V 
RLCSMSltJK•0 

891 OPEN"0",-1,NFSIKJ-01JK• JK+1 
901 KJ•KJ+11GOSUB6:501DA=VAL<LEFT 

tCDAf,2>>•1FOA<SH THEN 990 
904 IFKJ>N THEN 910 
906 IFDA>EM THEN 9111ELSE930 
910 CLOSE-11IFJKa1 THEN MOTORON1 

FORKJ•1T010001NEKT1GOTD89I 

920 IFJK•2 THEN CLS1CLOSE-11PRIN 
T"PRESB <Y> TO SAVE FILE TO BAct< 

UPTAPE"•GOSUB19tJK-fl•IFZS-"V- TH 
EN 940ELSE1011 

930 PRINT•-1,SN$(KJ>•OOT0900 
940 GOSU9201CLS•PRINT"SET RECORD 

ER TO RECORD & PRESS ANV KEY"1G 
DSUB19•GOT0890 

950 PRINTI INPUT" ENTER FILE NAME" 
INFt•OPEN" l ", -1,NFS•N•0 

960 IFEOl"(-1) THEN 980ELSEN-N+1 
970 INPUT#-1,SNSCNl•GOT0960 
990 CLOSE- 1•PRINT"PRESS <R> TO R 

EVIEW, ANY OTHER KEY TO ADO ENTR 
JES" IGOSUB19•IFZf•"R" THEN CLS•K 
•1tE•1•00T0720 

1000 'ENTRY EDIT********* 
1010 IFCK>0 THEN CKS-Z• 
1015 CK• VAL<CKS) 
1020 GOSUB411i11PRINTS33,"JN EDIT 

MODE" •OOSUB41StGOSU95301GOSU8:56lll 
1QN• VALCQN•)•IFVALCCK•>>0 THEN 8 
A• <BA-QNlELSEBA•<BA+GN> 

1030 BA••STRSC9A)IGOSU9430tLINEI 
NPUTZ$tIFZS•"T" THEN TOS•"T" 

1041 GOSUB4351LINEINPUTZt•IFZ$() 
"" THEN PYS-ZS 

1050 GOSU96201GOSU96601IFQO$•QNS 
THEN 740 

1055 BA•VAL<BAf)IJ•K 
1061 POKE6549S,0'STRINGS BALANCE 

CORRECTION********* 
1071 K•K+1tGOSU96SlllQN•VALCQNf)I 

IFVAL<CKt)>0 THEN BA•<BA-QN>Ei.SE 
BA•CBA+QN)•POKE65494,0 

1099 BAs~STRS<BA>•GOSUB620•1F K< 
N THEN1070 

1090 K•JIGOSU9650tCJOT0720 
10000 PCLEAR11GOT010 
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Micro Hor ks DI sassemb ler 
by Mark Rothstein 

I nc•ntly r.c•iv•d a copy of the Micro Horks disassembler. I was so 
impressed with it that 1 decided to write this nview article. In this review I'm going 
to disc:ussl 

Hhat Di!oasm is, 
My impressions of the program, 

Reasons why I find it useful and how you may use It, 
Some of it's varied output f.a.turH, 

A difficulty I had with DISASM and how I solved it, 

What is it? 

DISASM, a cauette program for the Color Computu writt•n by Andy Ph•lps, 
disasnmbln computu programs that are in RAM or ROM. It requires 16K of RAM 
and will output a rea.da.bl• listing of il milC:hine language program to either the TV 
scrHn or to a printer. 

My first impression. 

Hhen I first riln the disassembler, I was redly surprised, I had written a. 
diusnmblu for th• 8080 a f•w y•&r• ago and I remembered all the features I had 
either put in, or w<ltlted to put in, DI SA SM ha.s them all, It will output a. listing 
similar to the source listing of an assembler ,., and with cross references. Or it can 
output a version that can be reauemb led with a.not her program, 

This 1>809 diunembler is a good finished product. It worked as advertised, 
the first time I ran it. Th• version I got came with a good set of instruction• with 
examples of different opera.ting modn. Th1111e instructions a.re clear, but I didn't 
completely understand them a.t first becauH ther• are so many different cutput 
modes, Anticipating this, Micro Works built in a Ht of default., Hith these defaults, 
when the program asks a question, an 'I don't know" a.nswer is accepta.ble. In their 
ads and articles in Color Computer News, Micro Works has been suggesting that 
Color Computer owners diusumble their copy of the BASIC ROMs, "I don't know' 
answers to all quutions automatica.lly cause the progra.m to disassemble the BASIC 
ROM at addrann $AOOO to $BFFF <where the '$" indica.tes that the value which 
follows is in hexadecimal), The disassembly listing scrolls up on the TV displa.y. 
While the program is running, the scrolling can be adju&ted or switched to a single 
step model the listing ca.n be stopped and restarted at any location within the BASIC 
address ra.nge, 

Rea.sons why DISASM is a. very useful tool, 

Now have you ever wondered how Microsoft <they are the people who wrote 
Color Computer BASIC) programmed the Color Computer to store your program in 
BASIC, to read the joysticks, to play music or to paint colors? Hell DISASM will 
HELP you figure out how they've done it. Even if you are a IH!ason•d programmer, 
this is occasionally a rewarding task -- oncl! in il while you'll learn a new trick. When 
I find a new project which is related to something a.lrndy donl! in BASIC, a question 
I ask is "How does BASIC do it?" and "Are there any idiosyncra.sies in the Color 
Computer that I'd better take note of?". 

A specific case in point is my current project; the design of a.n inexpensive but 
reliable bar code reader. This will allow Color C~uter owners to load programs 
directly from Color Computer News. <See the whole series of articles in BY.bl from 
November 197b to May 1978, and the Bar Code Loader from Byte publications,) The 
easiest place to attach a bar code scanner is at the jcystick connector. BASIC can 
scan the black and white bars, but it does this much too slow ly1 consequently a 
machine language program must be devised to do the scanning. What does the BASIC 
joy&tick code look like then? The answer is to lC>Ok at addresse!i tA9A2 thru fAA19, 
<Incidl!ntally, the Micro Hor ks documentation includH a list of thll addruus of 
many useful function areas in BASIC,) This time an examination of BASIC didn't turn 
up anything useful, but at ether times, it do!!s, 



Miao Works Disas5t!mbler 
Other Ex.amp!• Usu. 

The disoasos1>mbler can •ven b• mAde ta cp•rat• cn itsl!!f, This isn't n1tatSury, 
though. A complete sourCll li,;ting cf the prcgram i;DtMs with the d~t&ticn. 

There's also a very practlw use for DISASM. When I g•nen.t1> a machinlt 
langua11e program, in t1>stin11 it I SOITl"ti'""s find that it donn't work tlllt fint tinw. 
As I Isolate errors, I fix thl!m with patches -- tacked cn secticns of code. Ttll!n I 
test the p.a.tch and movl! on to other errors. You're ~to Immediately mrrect 
the source code .and reusemble. I Find this a chore, .and pr&ctle&l.ly I only reHYl!lble 
when I have to fix a serious error or I've got a lot of patches .and I'm at thl! end cf a 
work ••ssoion, Sometimes; accidenhlly a patch doesn't make it Into the next 
assembled version. This can make the next debugging !ll!nion quite tediQYS• But new 
with DISASH, this doesn't happen .anymore, I keep a copy of DISASM CD-rl!sident in 
memory with my machin• language program and when I make a patch, I dllO.lf!llll'lt It 
quickly and easily -- l diunemble it. This technique h&s bffl'I very effectiY11. It's 
al10 h•lped me find fatal flaws in my hand &1Hmbled patclllts. !More on this next 
time wt.I I review Micro Works Assembler Editor.> 

Tlw m&ny output formats. 

Now on to the DISASH output formats which deserv• corrvn911t, DISASM Is 
designed for both narrow (32 columns like the TV and 90llll! prlnt•r•l &nd wld9 CM 
columns or more> output devices. In order to output &ll the important information in 
the program listing, b4 columns are r•quired. ln wide output c.au, the listin!l may 
.ppe.a.r H shown in Ii• ting t. 

This is .a.n excerpt From " BASIC disHsembly. The first block of lines .a.re 
external r•Fer•ncesl Note SCOOO, the addrns of th9 prcgram .a.nd game cartridgn, 
the addresses of the PIA's, etc. Next com• the addresses of the RAM variables 
(Indicated by the •v• label>. After that, if you've read Gitting Started with Color 
~ you'll recognize the addresses of 1ome of th9 BASIC routines !with the typos 
removed) -- Get keybo.a.rd data, Output a ch&rachr, Start the cassette, etc. See 
pages 2b9 .and 270 In the Getting Start!d manU&l. 

Now for th9 columns: Take for example, te lnstruct!Dn line SA012. 

A012 8b37 - -- ,7 -- LOA •37 "7" 

The first mlutrn is the instruction addrnse1, ti- comn the ot>jecl: code <8637), tt.I 
two blank columns where refenmce information is li•ted, Column five has the ASCII 
1quivilent of the oper.a.nd if it is text and is .an lnvnediate value l&s repres11nted by 
the ••• symbol>. Now for the columns thrH .and four, examine th9 BASIC addressu 
SAOIB and IA023: 
AOIB W51 AObE ,.,, &Q-- BNE PAObE 
A023 2b49 AObE AOIB &I --- BHE PAObE 
Column thrH hu the address referenced by this Instruction <if any>. <Normally, in 
HHmbler output, the label PAObE would have a symbolic name and the addrns 
'9f•renc• would not be obvious.> To explain column four I must s&y that the 
b4-column output produces a listing which contains all addrHses explidtly 
referenced together with th11 address of the highllst referenCI!. <This list is 1orted 
numerically.> Column four of the highest addreH contains the address of the next 
higher location, and so on. Thi last rl!fu1nce has a ',,.,• in column four, This is 
shown at addTH!I SAOIB. 

If th1 32 column display fi•ld is used, this output will t.a.kll up two lines -
this is much less readable. One alternative is to suffer. The cttwr is to omit so'"" of 
the fields. Five other variations ar1> available, and the user m.o.y switch betwHll 
them "on-the-fly", 

Also while the prcgram is running, the user may vary th9 output spHd on ttw 
TV display from unread&bly fast, to fast to single step. Thes• are conviently 
selected by the keyboard, 



Micro Works Disupmbler 

My problem with DIS.UM, 

Thi only probl1m I had with DISASM coneerns thl output rDUt!n1. Thll 1ue 
with which I was &bl1 to fix the prClbl11tn is indicativ1 of ttw thought that went Into 
DIS.It.SM dnign. Micro Works ddms that DIS.It.SM is C1l11'41at.ait1 with any printll' that 
will run with Sit.SIC. This is correct - they UH thl Sit.SIC printer output rMinl! 
My printer, <TI Si11nttyp1) however, I• not quit• ~atllbll -- it doffn't lineftled 
automatically aft1r & carriag1 r1turn. ~lo Sl\ack hu told ,..,. how to patch Sit.SIC, 
but I)l6.lt.SM rtqulrH a diff1rent patch. Here are thl klly idH.s In the solution: Fint 
DIS.It.SM i• written In position ind1pendent CCld1l IC1C&ti1d anywh111 In memciryl it will 
111cut1. Hot lik• any of th• Radio Shack ROM Pak• which ar• intentionally only a 
ltttl1 bit positlon-gp1nd1nt. <Thi• is •omethlng llkll b1ing a little bit pr111nant,1 
81cond, DIS.It.SM make only on1 direct all to thl Sit.SIC printer drlvtr. This ls In thl 
big Inning of th1 program where It is 1uy to find And modify, Therefor• & patch In 
only on1 place will solve th• problem. The solution is shown in Listing 2, DISASM 
has b11n r1locat1d to S4020 and ttw patch rnid111 at locations from MOOO to S401P. 
Thi patch also Hts Th• baud rat1 to 300 Saud, Not that thl patch is .iso position 
lndlpllldlnt. 

In 6'Mnmuy. 

In summary, I belltv• th&t a Hriou• us1r of the Color Computer will find thl 
Micro Works disuHmbltr to b1 a UHful And lffident tool to h&v1 around -- from 
disuHlllblina BASIC to maintaining documlntatton of his own programs. 

001 
002 
003 
001 
00!5 
006 
007 
008 
009 

Listing I. An ezcarpt from a SASIC DilUHmbly, 
NAl1 DISASM 

ORC SOOOO 
XC608 Eau SC608 
XC60E EQU SC60E 
XFFC9 EDU •FFC9 
XFFFF EDU SFFFF' 
VOOOO RMB I 
VOOOI RHB 1 

AOO A1C1 A1C1 AOOO !A AAOOO FOB 
002 A282 A282 AOD2 , FOB 
001 A77C A77C A001 'I FOB 
006 A70B A70B A006 ' FOB 
008 A7F1 A7F1 AOOB 't FOB 
OOA A90E A9DE AOOA )A FOB 
BOC A7D8 A708 AOOC 'X FOB 

Listing 2, Patch to print CR with LF. 

0600 X1021 EDU •1021 
0600 XA28F EDU •A2BF 
0600 voooo RMB U096 
0696 V0096 RMEI '3F6E 
160"1 ORG •"lOOO 

PA1C1 
PA282 
PA77C 
PA70B 
PA7F1 
PA9DE 
PA708 

"lOOO 86B1 P"l001 LOA UB"l SET 300 BAUD 
4002 9796 STA <V0096 
1001 201E BRA X1021 JUMP TO DISASM 
4006 8100 CRLF CMf'A HOO CHECK FOR CR 

010 1008 2605 BNE P1013 NO? PRINT & RTS 
0 011 10 OA BDA2BF JSR XAZE!F ELSE PRINT CR 
012 1000 860A LOA UOA THEN PRINT LF 
013 100F 7EA2BF P1013 JMP XA2BF GO TD BASIC 
011 1012 ENO • DRIVER 



SIGMON 
by Kenneth IC&llsh 
~Cooperst. 

Pringle, PA 18704 
If you're Interested In writing some gr"!'hic. eubroutines or some short 

utilities, or if you'd just likll to IH.rn about b809 UHmbly l.ngUAger then the mo1t 
economici.l answer is av&il&ble from Data.oft, Inc. under the name of "Sigmon". It i1 
billed H a combination monitor, minl-usembler1 &nd debugger. Sigmon comes with a 
price tag of only $29.9~, and Datasoft doesn't take all year to get it out to you, 
either, EYel"ything goes in at onm, and takes up about 6K or JIAM, 

Sigmon works, and It work& well; but as with everythlnih there'& good news 
and than thllr.'s b" new1. The most Hrlous drawback lies in the fact that you don't 
get a full fledged Editor/Assembler. You do get a mini-&Hembler, as advertised. 
Th&t means that there 11 no 1ource code, therefore no editing and no llbel1. Nlth 
Sigmon, you aHemble one line at a time, directly to memory. Having no labeling or 
editing C6P&bllity can be quite a urlous handlap when writing very long progr&m1 or 
routines with complex Internal interactions. For H""'le, If you w&nt to in!llll't an 
Instruction In the middle of your HHmbled code, you can use the block MOVE 
command to make room for it, but you'll end up throwing off all of your relative 
addre11lng. You'll then have to go back and corr.ct each one by hand. tt &I.so makn It 
pretty rough when you're branching ahead in "*'IC!ry to a spot you haven't written 
yet, You'll usu.ally have to write a guns or a dummy brancti. then aime back later and 
fix it with the correct destination lor you'll find yourself structuring your pragrAlllll 
to includ1t mostly backward branctw1I. It can all get to be a little aggravating, and a 
little confusing. 

However, 1lnm you are progrAnYnlng doser to the ground, so to speak, you ar. 
liable to end up learning a lot more about some of the finer details of the langu.ige 
than you would otherwise. You also don't have to wait for aHembly runs, which Is 
natural enough since thllre Is no source code to u1emble. This Is esped&lly helpful 
when you only want to make one or two ~ick changes to a program. In "ditlon, you 
get ln1tant notice of assembly errorsl and since there Is no source code storage 
-ii&e111 you'll have more RAM to work with, 

The usual procedure would be to aHemble your program to memory, and nnt 
use the dl1&11embler to check the code that you UH put in. !The dluuembler &I.so 
come in handy In exploring Color Buie or game pak ROM1.l You can then debug the 
program using break points or the built in 1ingle !ltepper. Sigmon'• stepper workl by 
determining the expected address after necutlon of the current dt-iilayed line, and 
then placing a temporary S'HI instruction at the addr•n of that expected 
d111tlnation. It therefore cannot be uud through ROM areas. 

The single stepper doH work beautifully, dl1playing the register content• u 
well a• the current address, memory conh1nts and diussembled nmemonlc for each 
Instruction. Howev•r, as a single 1tepper, It does suffer from a serious ~y. That 
is, aftu the twentieth time through a simple loop, you begin to feel more like a 
telegr&ph operator than a computer progrAlllllll!r, what with having to prHs a key for 
each line necuted, . 

Fortunately, a 1hort patch e&n be applied which provides a good solution. Lo.cl 
Sigmon Into It'• norm.al rll!lldence and say: "Physldan, heal thynlf", If that doesn't 
WDl'k, then assemble thll following code at addr1111 fOFE7 14071 dee.II 

fOFE7 LDA 341 
fOFEA ORA .a 
fOFEC STA 341 
!IOFEF BRA !12528 Back to Sigmon 

Then, conn.a the patch by a!lsembl.ing at $1AI I 16673 dec.JJ 
SIAI I BSR $0PE7 To patch 

and save it to hpe with WRITE "SICJ",!IOFE7,f27F7,f0FF2 
That'• it, The patch pro~ldes a repeat key function for the up arrow key, by 
1upprenln11 the action of the keyboard buffer for that particular key. <The keyboard 
buff11r i• the Hme one which is uHd by the keyboard 1CA11ning routine in Color BA•lc. 
The subroutine ii in turn called by Sigmon.> You can now step Along by holding down 



SIGMON 

th• up arrow k•yl and you can vary the 
step rat• by using Sigmon'• own "SPEED• 
command <which lmpo• .. a va.rlablt ~lay 
whenever a carriag• rtturn is printed, and 
Is int911d•d to control listing spNd), 

So there you hav• it. Sigmon i• a 
no-frills bllt v•ry functional apprll&Ch to 
asumbly langua119 programmir11i. with the 
tradHffs lying mainly in the Advantaa•s 
of cost and IKli ty, v.rsus a markad lack of 
ease and conv1ni•nc• In c•rtaln 
programming tasks. Tou ultimat•ly CDU1d 
write anything with it, such u your own 
version of Bpac• Invad1r1, but it Isn't 
very w•ll suited for writing long or 
compl•x programs. Still, the final 
judg1fll9llt hat to be that there is an awful 
lot of good ttUff packed in there for only 

•29·"· 
continued from page 8 

41!>8 PRINTa\202,"DARTH VADER'S " 
"41!>9 PRINTa\234, "TlE FIGHTERS GOT 
YOU!! "1END 
470 GOTO 400 
500 SOUND 89,31SOUND 147,31SOUND 

147,3 
510 FOR D•l TO lOC11 NEXT D 
520 BOUND l33,31BOUND 125 1 3180UN 
D 108,3 
530 SOUND 175,3 
540 FOR D•1 TO 1001NEXT D 
550 SOUND 147,31FOR D•l TO l001N 
EXT D 
560 BOUND 147 1 31RETURN 
BOO CL8Col18ET<H,V,O> 
805 SOUND 230,liSOUND 220,11SOUN 
D 200,11BOUND 180,1 
810 FOR D•l TO 401NEXT D1CLB<O> 
820 SET(H+2,v,0>1BETCH-2,v,0>1BE 
T C H-1 , V-1 , o > 
830 SET<H+1,v-1,0>18ETCH-1,v+1,o 
> 1 BET<H+1, V+l, O> 
840 FOR D•l TO 401NEXT D1CLS<O> 
850 SET<H-4,V,0)1SET<H+4,V,0>1SE 
T CH-2, V-2, (I) 
860 SETCH,V-3,0)18ETCH+2,V-2,0l1 
6ET<H-2,V+2,0> 
870 SETCH,V+3,0l1SETCH+2,v+2,o> 
880 FOR D•1 TO 401NEXT 01CLS<o> 
890 RETURN 
2000 CLS1PRlNTO>l?O, "SOOD SHOOTlN 
G JEDI! !" 
2010 PRINT0>200,"THE FORCE WAS Wl 
TH YOU! 
2020 END 

METEOR 

10 CLS1INPUT"INSTRUCTIONB"1A•1IF 
LEFTl<At,1l="Y"THEN CLS:GOTO 210 

20 PO"'O 1 C1=01 Sl .. CHRtll ( 134 > +CHRI < 13 
7 >: ElsCHRtll ( 139) 
25 L•1024 
30 PRINTO>G," "pPRINTO>RND<31>+48 
O,"t"1PRJNT0>0,PO; 
35 R=JOYSTK<O>:H•R/2 
50 IF PEEK(L+H)•106 THEN 100 
i!>O PRlNTiilH,SfJ 
70 IF PEEK<i!i52B0>•12i!i THEN 79 EL 
SE IF PEEK(i!i5280> ~254 THEN 79 EL 
SE 90 
79 SOUND235,1 
80 FOR V•l TO 11!>1IF PEEK<1056+H+ 
<32*V>l=10i!i THEN 130 ELSE IF V<l 
4 THEN POKE1024+H+<32*V>,1391IF 
V<14 THEN POKE1024+H+l32*Vl 1 1431 
NEXT V1IF V<li!i THEN 80 ELSE 30 
90 PO•PO+l180TO 30 
100 PLAY"L2551V31101ADCFBABED,V1 
61ACE8AD1V4EABCAEDB" 
110 DK•DK+l1lFDK•3THEN170ELSE3CI 
120 FOR I•l TO 1001NEXT 11GOTO 1 
70 
130 PO•PO+l001SOUNDISO,l1POKE1056 
+H+(32*V>,2551SOUNDISO,l1POKE1056 
+H+(32*V>,1431GOTO 30 
170 CLS1IF PO>HP THEN 21!>0 ELSE P 
RINT0>32,HPl"1"1HP11PRINT4>1!>4,"YOU 

EARNED "PO" POINTS ON THAT MISS 
ION"1 
180 PRINT0>224,11INPUT" DO YOU 
WANT TO TRY ANOTHER MISSION"1Y 
•1IF LEFTl<Y•,1> • "N"THEN END ELS 
E 20 
210 FOR I•l TO 201PRINT4>RN0(31)+ 
480,"*"1NEXT1PRINTTAB(15>1"BY HO 
LLIS HOLCOMB MOOR 
E,OK. 11 

220 PRINT1PRINT"YOUR MISSION I8 
TO BLAST A PATH THROUGH A METEOR 

STORM.YOU STEERWITH THE RIGHT J 
OYSTK.YOU GET 100 POINTS FOR E 
ACH METEOR YOU SHOOT.SHOOT WITH 

RIGHT JOYSTK BUTTON." 
230 INPUT"PRESS ENTER TO BEC3IN"1 
Al1GOTO 20 
21!>0 HP•P01PRINT4>11!>0 1 CHR•<128) 1 "Y 
OU GOT HIGH SCORE OF"HP1INPUT"EN 
TER YOUR NAME"1HP$1CLS1GOTO 180 



b809 Machine Cc:id" 
by Bill SiH 

This issue we're aii~n gc:iing tc:i move away from writing any machine language 
and look instead at the disassltmbler written by Larry Astm.Jn and markltted by Soft 
Saetor Marketing, SSM has donated this program for you tc:i type in or, for the cover 
dates cif thi" ill!!ue, you ma.y purchase it directly from them for $9,95 <regular price is 
$14,95), Tha listing is loog so I'll quit here and let you get right into it. 

1 • 
2 • 
3 • 
4 • 
s ' . 
6 • 

DISASSEMBLER 6809 
COPYRIGHT CC) 1981 

SOFT SECTOR MARKETING INC. 

WRITTEN BY L. ASHHUN 

7 ' 
9 CLS 
10 130SUB91!101!1 
20 130SUB931Z10 
48 GOT01100 

VERSION 1. 4 

49 • SPecla l d•e. to h•K· 
50 D5•INTCD4/16)106=04-DS+l6 
55 D••H$CD5l+H$C06) 
60 RETURN 
99 • 1 bYte dee. to hex. 
11110 D=PEEK<A>sA=A+1 
105 DHzINT <Dl16)10L•O-DH•16 
110 0$=H$ ( 0Hl+H$(0L)10P$• OP•+Ot> 
120 IFD>32AND D<91THENDA••DA•+CH 

R$C0) 
130 RETURN 
149 • 2 bYte dee. to he x. 
150 IFAD <00RAD> 65535THENA0$=" err 

or" I RETURN 
155 A1 = INT C AD/4096)1At=AD-A1 ~4096 
160 A2=INTCAI/ 256) :AI=AI-A2*'256 
170 A3• INTCAI/16)1A4•AI-A3~ 16 
180 A0$•H$CA1l+H$ ( A2 ) +H$ CA3 >+HS < 

A4l 
190 RETURN 
199 • ; ~1m•d I .ate mode 
200 PR$•"11" :FORZ•ITOBT 
210 GOSUB1001PRS•PR$+Ds1NEXTZ 
22 111 RETURN 
249 • d i rect mod& 
250 130SUB1001PR•=OS 
260 RETURN 
299 ' extended mode 
300 FORZ.,1T02 
31111 GOSUB100:PRS• PRS+OS:NEXTZ 
3211 RETURN 
349' 1 bYte r • lative mod e 
350 GOSUB 1 fll0 
360 IF0>1 27THENOmD-256 
370 Ao~o+A:GOSUB1501PR•=AD• 
380 RETURN 
399 • 2 bYtll T91•tive OIOde 
400 GOSUB100:D1•DIGOSUB100:02•D 
410 0"01~256+02 
420 IFD>32767THEND•D-65536 
430 AD=D+A:GOSUB150•PRScADS 

440 RETURN 
499 ' i ndeKed modes 
500 R•= " "•R1S•"'" •GOSUB100:XZc D A 

ND16 
505 ON <D AND96)/32GOT0515,520,525 
510 R•• " X"IGOTOS30 
515 R$•" V"1GOTOS30 
520 RS• "U"IGOT0530 
:52:5 R$,."S" 
530 IF CO AND128))0THEN545 
535 04•0 ANDlS1IFXZ>0THENR1 $="-" 

1 04• ABS<D4-16> 
'5411 G0Sll85~PR$-R1$+0$+ ''. "+R$1 RE 

TURN 
545 PB• D AND15 
550 ONPB 130TOS60.565,570.575.S80 

,595,590,595,600.590.605.610.615 
'590, 620 

555 R$• ", "+R$+"+"1IFXZ>0THENS90E 
LSE655 

560 RS '"' "• "+R$+"++" •GOT0655 
565 R$=", - "+RS•IFXZ>0THEN590ELSE 

655 
570 RS•",--"+R$1GOT0655 
575 RS•" ,"+RS•GOT0655 
580 RS• "B, "+Rs1GOT0655 
585 RS• "A, "+RSsGOT0655 
590 F'RS="boP.d PbYteo " :RETURN 
595 RS-", "+Rs•GOT0625 
600 RS'"' " • "+Rs:GOT0635 
605 Rs•"[), "+Rs:GQT06S5 
610 Rs•",PC"•GOT0625 
615 R$•",PC:GOT063S 
620 GOSUB300:RS=PR$1GOT06S5 
625 GOSUB100:04=D:IFD>1 27THEND4= 

ABS <D-256l :R1$= "- " 
630 GOSU850•GOT0650 
635 GOSU8100:DD=O:GOSUB100:AD=DD 

•256+0 
640 IFAD>32767THENAD=ABSCAD-6553 

6 ) :RIS= "-" 
645 GOSUB155:Ds•AOs 
650 RS""RlS+Ds+Rs 
655 IFXZ>0THENPRS• "( "+RS+" )" ELS 

EPR$s R$ 
660 RETURN 
799 ' PU5h/Pu l I •ro u1> 
800 GOSUB100 
805 IFD•0THENPRS• " b•d 1>byt9"IRET 

URN 
810 IFCO AND128))0THENPR$"'" • PC" 



820 IF CD AND64» 0THENPR$=PR$+", S 
1u• 

830 IFCD FlND32)) 0THENPR$•PR$+ ", Y" 
835 IFCD AND16)) 0THENPR$~PR$+", X" 
848 IF<D AND8>>0THENF'R$=PR$+",OP" 
845 IFCD AND4»0THENPR$=PR$+", B" 
850 IF<D AND2» 0THENPR$=PR$+ ", A" 
855 IF<D AND1»0THENPR$=PR$+",CC" 
870 PR$=RIGHT$CPR$,L£N<PR$J-1) 
975 IFPP=1THENPR$~PR$+T$ELSEPR$= 

T$+PR$ 
88111 RETURN 
899 ' transfer/exchange 9 rouP 
9011 GOSUB100•X=0•J•<D AND240>/16 
910 ONJ+1GOT0925.930.935.940.945 

.~0.920.920.955.960.965.970 
9211 PR$="bad Pb>'te":RETURN 
925 PRS•PR$+"D"1GOT0975 
930 PR$=PR$+"X":GOT0975 
935 PR$•PR$+"Y"•GOT0975 
940 PR•=PR$+"U":GOT0975 
945 PR$•PR$+"S":GOT0975 
9:50 PR$•PR$+"PC"1GOT0975 
955 PR$•PR$+"A":GOT0975 
960 PR$•PR$+"B"•GOT0975 
965 PR$•PR$+"C:C"IGOT0975 
9711 PR$•PRf+"DP" 
875 - l~X->o1TllENRE1URN 
98111 X•llJ•O AND15: PR$•PR$+", ":GO 

T0910 
999 ' h•x. to dee. 
1000 X•LENCA$):X1•X+1:A=0 
1010 IFX<10RX>4THENRETURN 
1029 FORZ•lTOX 
1038 N•ASCCMIDSCA$,X1-Z,1)) 
1040 IFN>47ANDN<SBTHENN=N-48•GOT 

0111170 
1050 IFN>64ANDN<71THENN•lll-5SIGOT 

01070 
1060 N•0 , 
1070 ONZ GOTO 1075.1080,1085,1090 
1075 P•1•GOT01095 
1080 P•161GOT01095 
1085 P•256rGOT01095 
1090 P•4096 
1095 A•A+N•P•NEXTZ 
1096 RETURN 
1098 DATA 0,1,2,3,4,5,s,7,9,9,A, 

e.c.o.E.F 
1099 • ProwraM control 
111110 CLEAR2110rCLS 
111115 TS-"•" I 8•0 
1110 DIMH$C15) 
1115 DIMSC20>•8•0 
1120 FORZ•0T015:READH$CZ>:NEXTZ 
1130 PRINT! INPUT" DISASSEMBLY STA 

RT "IA$ 
1131 IFA$•" Z "THEN8llllll0 
1132 IFA$•"P"THENPRINT:B•ABS<B-1 

)IIFB•1THENPRINT"Printer on"IGOT 
01130 ELSE PR l NT" Pr I nt•r oU" : GOT 
01130 

1135 IFA$•""THENA1•0•GOT01140 

1137 GOSUB1000•A1•A 
1140 INPUT"END ADDRESS "IA$ 
1145 IFAfs""THENAf="FFFF" 
1150 OOSU81000•AE•AIIFAE<A1 THEN 

1140 
1155 A•Al 
1190 IFB• 1 THEN PR I NT#-2, " " 
1200 AP•A:FORZX•1T016 
1205 IFA=>AE ORA>65535THENZX=161 

NEXTZX =GDTOl 130 
1210 OP$= 1111 sMNS= 11 ,.:PRS-=" 11 :DRS-" 11 

1215 L-0•X=0:AD-A 
1220 GOSUB1501A$=ADS•GOSUB100•0P 

=D 
1230 TP•<OP AND192)/64 
1240 ONTP+IGDSUB2000,3000,4000,4 

000 
1245 IFB•1THENPRINT#-2,A$1TABCS> 

OP$lTAB<2lll>MN$;TABC26>1PRS1TABC4 
S>DA$ . 

1250 PRINTIPRINTA$1TABC5lOP$;TAB. 
C16>11NS!TAB<22>1PR$1 

1255 K$•1NKEV$ 
1260 IFK$•"X"THENZX•16•1'EXTZX•GO 

T01130 
1262 IFK$•"P"THENZX•l61NEXTZXIA$ 

•Ks 1GOT011:S2 
1265 IFK$•"Z"THENZX•161NEXTZXIGO 

T080lll0 
1266 IF8•1THEN1278 

.1-26-7 lF-K*•"·R-"TMENZX•161 NEXTZX •GO 
T01350 

1268 IFKS•"S"THENZX•161NEXTZX1GO 
T01300 

1278 NEXTZX 
1279 IFB•1THEN1200 
1280 K$•INKEY$•1FK$•""THEN1280 
1282 IFK••" Z"THEN801110 
1283 1FKS-" P"THENA$•K$1GOT01132 
1285 1Fl<$•"X"THEN11311 
1286 1FK$•"S"THEN1:Slll0 
1287 IFK$•"R"THEN13!5lll 
1289 IFK$()CHR$C1:S>THEN1280 
1290 PRINTIGOT0121110 
131110 tFS-2fllTHENPRINT•PRINT"staclC 

ful 1•1GQT01130 
13111 S•S+11SCS>•AP 
1320 PRINTIPRINT"subroutln•"ISI" 

addr•ss•11INPUTA$ 
1325 IFA$-""THENA-tl11JOT0121111 
13311 OOSU81111111 • GOT0121111 
13:511 IF8>11THENA•S<S>1PRINT•PRINT 

"r•turn"ISIS•S-l100T01200 
135:5 PRINT! PRINT"staclC •MPt>'" I GO 

T01138 
21111111 I FOP <16 THEN311111 
21111115 IFOP>31 THEN2100 
2010 ONOP-16 GOT02020.2025.2030, 

20:S5.2035.2041.2045.2fll35.211Slll.2fll 
ss.2e:ss.2t1S0.2865.2fll70.2fll75 

2015 GDT06111111 
2020 GOT0711011 
2025 MNS•"NOP"•RETURN 



2030 MN$m" SYNC" : RETURN 3100 MNS=" I NC" : GOT03140 
2035 MNS"'" ba.d opcode" •RETURN 3110 MNS="TST" •00T03140 
2040 MNS="LBRA" •GOT0400 3120 MNs="JMP": IFOP•780ROP..,94THE 
2045 MNS•" LBSR" : GOT0400 N302 0ELSE3140 
2050 MNS .. "DAA": RETURN 3130 MN$="CLR" 
2055 MN$= " 0RCC":BT=1•GOT0200 3140 IFOP<16THEN250 
2060 MNS="ANDCC" •BT.,11GOT0200 3150 ONMD+1GOT03160, 317i!l. 500, 300 
2065 MNS="SEX": RETURN 3160 MN$•MN$+"A" I RETURN 
2070 MN$="EXO" :QQT0900 3170 MNS•MN$+"8" •RETURN 
2075 MNS•"TFR" •GOT0900 4001Zl X=OP AND15•£ff=1 
2100 IFOP>47THEN2201Zl 4005 ONX GOT04020,41Zl30.4040,4050 
2105 DNOP-32GOT02115,2120,2125,2 .4060,4070,4080,4090,4100,4110,4 

130.2135.2140.2145.2150.2155.216 120.4130.4140.4150.4160 
0. 2 165,2170,2175,2180.2185 4010 MNS,."SUB":GOT04180 

2110 MN$.,"8RA"•GOT02190 4020 l1N$.,"CMP" IOOT04180 
2115 11N$s " BRN": OOT02190 4030 l'INS•" sec•: GOT04180 
2120 11N$,."8HI": GOT02190 4040 BT=2 •11N$= " SUBD": IFOP> 191 THE 
2125 HNS•"BLS" 100T02190 Nl'INS•"ADDO" •GOT04190 ELSE4190 
2130 HNSs"BCC"1GOT02190 4050 11NS="ANO"IGOT04180 
2135 MN$•"BCS" :GOT02190 4060 HN•="BIT" :GOT04180 
2140 MN$="BNE" IGOT02190 4070 MN$•"LO":GoT04180 
:214:S MNS• " BEQ": GOT02190 4080 MN ... "ST" 1 IFOP• 1350ROP• 199TH 
2150 MNS•" BVC" 1GOT02190 EN4200ELSE4180 
2155 MNS="BVS" •GOT02190 4090 MN$•"EOR" 1GOT04180 
2160 MN$="BPL"IGOT02190 4100 MN$•"ADC"•GOT04180 
2165 MNS•"BMI" 1Cl0T02190 41111! MN$="0R": GOT04180 
2170 MN$•"8GE":GOT02190 4120 MN$z"ADD":OQTD4180 
2175 MN$•"BLT"•GOT02190 4130 8T .. 2:11N$="CMPX":IFOP>191THE 
2180 MN$., "BGT": GOT02190 NMNS"" LDD" IGDT04190 ELSE41911l 
2185 MN$•"BLE " 41411! IFOP•205THEN4211l0 ELSEIFDP,.1 
2190 IFL=lTHENMN$="L"+MNS1GoT0400 41THENMN$="BSR":GQT04190 
2195 GOT0350 4145 HN$="JSR": IFOP> 191 THENMN$•" 
2200 ONOP-48GOTD2215,2220,2225,2 STD":OOT04190 ELSE4190 

230,-2235,~240,-:2241!h-2-12Hri25l!!. ·226 4150 MN•=" LO" 1 BT•2 I GOT041 70 
0.2265.2270,2275.2250.2280 4160 MN•="ST"IIFOP• 1430ROPc207TH 

2210 HN$•"LEAX " IGOT0500 EN4200 
2215 MN$="LEAY":GOT05011l 4170 IFOP<192THENXt':,"X"El.SEX$="U" 
2220 MNS•"LEAS" IGOT0500 4175 OOT04185 
2225 MNS• "LEAU"IGOT0500 4180 IFOP<192THENXS="A"ELSEX$="B" 
2230 PPmQl 1 MN•=" PSHS" ; GOT0800 4185 MN$•MNS+X$ 
2235 PP•l 1 MN$•" PULS" :GOT0800 4191!1 MD"'( OP AND48) / 161 IFOP .. 141 T 
2240 PP•01 MN$=" PSHU" : GOT0800 HEN MD=4 
2245 PP=1 :MN$="PULU": GOT0800 4195 ONMD+1GOT0200, 250, 500, 300, 3 
2250 MNS="ba.d opcode" :RETURN 50 
2255 MN$="RTS": RETURN 4200 MN$•"bad opcod~" I RETURN 
2260 MN$•"ABX"IRETURN 6000 GOSUB100:oP=D 
2265 MN$•"RTI"1RETURN 6011!1 IFOPC33THEN6190 
2270 MN$="CWAI": BT"'l :OOT0201!1 6020 IF0<4STHENLz1: GOT02100 
2275 MN••"MUL": RETURN 6030 IFD•63THENMN$•"SWI2" 1 RETURN 
2280 MN$•"SWI"IRETURN 6040 IFD> 191THEN6140 
311100 MO•COP AN048>/16:X=OP ANDIS 6~0 IFD<131THEN6190 
3005 ONX GOT03020,311l20,31!130,31!140 6060 01•0 AND15:02= CO AND240)/16 

.3020.3050.3060,3070.31!180.3090.3 -7 
020, 3100, 3110, 3120, 3130 6070 IF01•3THENMN$•"CMPD" :GOT061 

3010 MN$="NEO" • GOT03140 20 ' 
3020 MN$="b~d opcode"•RETURN 6080 IFD1•12THENMNS•"CMPY":O.OT06 
3030 MN$•"COM":GoT03140 120 
3040 MN$•" LSR" I GOT03140 6090 I F01 =14 THENMN$•" LDY" 1 GOT061 
3050 MN$• " ROR" I GOT03140 21!1 
3060 l1N$•"ASR"1GOT03140 6100 IFD1•1STHENl'IN$•"STY"•GOT061 
3070 MN$="ASL"•GOT03140 20 
3080 MN$•"ROL" I GOT03141!1 6110 GOT06190 
3090 11NS="DEC":GOT03140 



612111 BT•210ND2 GOT0200,250.500,3 
00 

6130 GOT06190 
614111 D1=D AND151D2•CD AND240)/16 

-11 
6150 IFD1.,14THENMN•="LDS":GQT061 

80 
6160 IFD1.,15THENMNS="STS"IGOT061 

80 
6170 GOT0619111 
6180 BT•2•0N02 GOT0200.250.500.3 

00 
6190 l'INS="b.ad oi:>code"IRETURN 
7000 GOSUB10111 
7010 IFD(63THEN6190 
7020 IFD•63THENMNS="SWI3"1RETURN 
703111 IF0(131THEN6190 
7040 Dl=D AND15:D2•CD AND240)/ 16 

-7 
70'.50 IFD1m3THENMNS•"f;;MPU"tGOT070 

80 
7060 IF01•12THENMNS.,"CMPS":GOT07 

080 
7070 GOT06190 
7080 BT=2:0ND2 GOT0200,250,500.3 

00 
7090 GOT06190 
8000 PRINTllNPUT"U.P d i SPIU st& 

rt "IAS 
81111115 IFAS="P"THENPRINT:B•ABSCB-1 

>:IFB=1THENPRINT"i:>rinter on":GOT 
08000 ELSEPRINT"i:>rinter off"IGOT 
0811100 

8006 IFAS="R"THEN1130 
8015 IFA••""THENA•AP1GOT08030 
802111 GOSUB111100 
803111 IFA<0THENA=111 
8035 lFB=lAND A>65535THENA=0 
804111 IFA>6544111THENA~65440 
8042 AB=A 
-8~! C!:...'"5!-!FS=!THENPR!NT~Z; II ., 

8050 FORZLc1T016 
8055 ADcA 
806111 GOSUB150 
8065 IFB•ITHENPRINTll-2,ADS; " "! 
807111 PRINT: PRINTAD•;" "; 
8075 OP•"'"": DA•="": DB••"" 
8080 FORZG=1T03 
8090 DS•"":FORZB=1 T02 
8100 GOSU8100 
8110 PRINTO$; 
8115 IF9.,1THENPRINTll-2,D•; 
8120 IFD>31 ANDD<91HiENDB$=DBS+C 

HR•CD>ELSEOB•=DBS+"," 
8130 NEXTZB:PRINT" "; 
8135 IFB•lTHENPRINTll-2 ," "; 
8140 NEXTZGIPRINTDBS; 
8141 IFB•lTHENPRINTll-2,DBS 
8142 KS•INKEY$•IFKS"'"X"ORKS="R"O 

RKS•"P"THENZL•16•NEXTZL:GOT08180 

815111 NEXTZL 
8155 IFB=1THENKS=lNKEYS:GOT08180 

8160 K••INKEYSt IFKS='"'THEN8160 
8165 IFK$•"-"0RKS.,""'"THENA~AB-96 

1GOTOS030 
817111 IFK$s";"ORK'*"'-+"THEN803111 
8175 IFK$="A"THENA=AB•GOTOB11130 
8180 IFKSz" X"THENSIZl00 
8190 IFKS="R"THENA•AP:GOT01190 
8192 IFKS="P"THENAS.,K$1GOTOS005 
8195 IFB=1THEN8030 
821110 GOT08160 
901110 PRINTGl135,"DISASSEMBLER 680 

9" 
9010 PRINT: PRINTTABC7) "COPYRIGHT 

CC) 1981" 
9020 PRINTTA8(3>"SOFT SECTOR MAR 

KETING INC." 
9030 PRINT: PRJNTTAB(6) "WRITTEN B 

Y L. ASHMUN" 
9050 PRINTIPRINTTAB<7> " INSTRUCTI 

ONS ? YIN" 
9060 KssINKEYS 
9070 IFK•="N"THENRETURN 
9080 IFKS"'"Y"THEN9100 
9090 GOT09060 
911110 CLS 
9110 PRINTTRB(7)"COMMANDS AVAILA 

BLE" 
9115 PRINTTAB(7)"CDISASSEM8LY MO 

DE)" 
9120 PRINT:PRINT" X ,. NEW START 

ADDRESS ,.. .... 
9130 PRINT" S • GOTO SUBROUTINE .... 
9140 PRINT" R • RETURN FROM SUBR 

OUTINE "'" 
9150 PRINT" Z • BOTO ZAP DISPLAY 

MODE" 
9160 PRINT" P = PRINTER ON/OFF S 

WITCH" 
9162 PRINT" ENTER .. NEXT PAGE ..... 
9165 PRINTIPRINT" "' NOT ACTIVE W 

ITH PRINTER on." 
9167 PRINT"*"' )( . WJLL NOT CANCEL 

PRINTER" 
9170 PRINT" OUTPUT." 
9180 PRINT! PRINTTA8( 10) "PRESS EN 

TER" 
9185 KS-INKEY•1IFK•<>CHRS(13>THE 

N9185 
919111 CLS 
921110 PRINTTABC7l"C0111'1ANOS AVAILA 

BLE" 
9210 PRINTTAB(7)"(z&P dlSPl&Y MO 

di!')" 

9220 PRINT: PRINT" X = NEW START 
ADDRESS **" 

923 11l PRINT" + .. INCREMENT ONE PA 
GE *It 

9240 PRINT" - • DECREMENT ONE PA 
OE *" 

9250 PRINT" A = REDISPLAY SAME P 
AGE *" 



9260 PRINT" R • RETURN TO DISASS 
EMBLY MODE" 

9270 PRINT" P = PRINTER ON/OFF S 
WITCH" 

9275 PRINTIPRINT " + NOT ACTIVE W 
ITH PRINTER on," 

9280 PRINT"+"' X WILL NOT CANCEL 
PRINTER" 

9285 PRINT" OUTPUT." 
9290 PRINT:PRINTTAB00>"PRESS EN 

TER"; 
9295 KS•INKEYS•IFKS<>CHR$(13>THE 

N9295 
9299 RETURN 
9300 CLS 
9310 PRINT" PRINTER BAUD RATE S 

ELECTION" 
9320 B=PEEKU50) 
9330 IFB=190THENB$m"300 BAUD" 
9340 IFB•87THENB$• "600 BAUD" -
9350 IFB•41THENB$="120121 BAUD" 
9351 IFB=18THENB$c "2400 BAUD" 
9380 PRINTIPRINT " CURRENT RATE 

- n ;B$ 
9390 PRINT:PRINT 
9400 PRINT" 1 300 BAUD" 
9410 PRINT" 2 600 BAUD" 
942121 PRINT" 3 1200 BAWD" 
9422 PRINT" 4 241210 BAUD" 
943121 PRINT•PRINT" PRESS ENTER 

FOR NO CHANGE" 
9450 PRINTIPRINT• INPUT" WHICH 

BAUD RATE ";8$ 
9455 PDl<El 55, 80 
9460 IFBS=" "THENRETURN 
9470 IFBS="1 " THENPOKE150,190 
948121 IFBS="2"THENPOKE150,87 
949121 IFB$• "3"THENPOKE1S0141 
9492 IFBS= "4 "THENPOKE150.18 
9495 RETURN 

™'"™ --~ 
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Color Co mp 
~, 

@; 
Are you tired of searching lht latest magazine for art lcltl aboul 
your new Color Computef'? When was the last time riou 11w a 

f:~:~111°~nndo :~.~ 1~~~~P ~~'.} 11~0tr~~1l1;ie~~~~'.; r~"ti 1th~~ ~g~ :: 
all 11Jon1 1n 1 u1 or Z·BO's? On flni:j•ng an 1d lor a Color Computer 
program dtd you m11l your J"l&rd earned eaah only to rtceive 1 
turkey because the mlg'1ine the ad appeal9d in doesn·1 review 
Color Computer Sortwa,e? It you r.ave any o• tl'lese symptoms 
you 're sutrerino from Color Computer Blues! 

But take heart there Is a cure! 

It's COLOR COMPUTER NEWS. 
Tl"le monthly maga.z.ine for Coto1 Compute' owneJa and onl)' COior 

~1~~:~~:r •0~~;1~~~0,c~~ e~~~1.~ 1~,.~~:n:~ 1:n~r:3:: c~m~:~~ ·t~ 
tl'll ROMS. games . program llalings, prOduet tevlews. and general 
int11es1 articlu on sucl'I QOOdiH H games. personal hn1nc11. a 
Kid 's p1g1 and otl'llt subJtets. 
The price tor 12 monlhly treatment• is only $21.00 and is available 

from: 

I~ ~~ 
\\Af ,_.. 

NAME 

REMarkable Sofrwart 
P_o . Box 11112 

M us•egon . MI •~•J 

·----- __ ,_ -·----- ---·---
ADDRESS - - -- ·--- - --· - _ - · 

CITY----- - -------- - Siii"-- ·- __ ZIP---·-· 

Allow 8-10 week.a for 1s1 iasue. 

i 



A Simple Screen Pointer M.nipula.tion Progr~ 
by Mark Rothstein 

Are you like me? I own an Extended Ba,.ic Color Computer, and l like to know 
what'• going on inside. Someti"'" I'd like to do pec:uliar things that Basic won't let 
me do! other times I'd just like to know. Well here'•• short progr~ that will start 
you on your way. , 

The program ta.ke• • 'VAiue you ent1tr, from 0 to 31, and uses that to move the 
video dis;play area that Is controlled by the Synchronou• Addr11n Multiplexer <BAM!. 
Each unit r11pr11s;11nts a 512 byte offset. A 'O' entry point. you at i•rol a ·"t" points 
thll •crlM!n to location :112, etc. 

This way you ca.n ••• what'• going on in Basie's RAM area, watch your 
program variables change, or just .,.,. how BASIC stor115 your program. Try running 
th11 program with a zero offset and "ee what happ1tns wh11n you press "Shift o•, 
Location fl lA <the f represents hnadllcil!lAl) will change from a blank space to an 
'@" in r11verse video. Also, if you press any key b••id• thll up arrow, you will see 
characters changing in loe&tionli $152 - 1:59. This Is where Basic figures out what key 
you've pressed, 

Still intotrHted? Try replacing line 230 withl 
230 CSAVE'TEST' 

or 
230RENUM 

Can you ,._ which locations are changing now? Watch out, though, RENUM and 
BREAlC don't return to the progr~. They exit back to Basic with the screen pointer 
exactly where you left it. This could be the middl• of nowhere! To get out of this, 
press the RESET button, or hitl 

BREAK <ENTER> 
RUN<ENTER> 

2 <ENTER> 
This resets the pointer back to where Basic expKts it -- $400. You'll have to enter 
the keys without seeing the visual feedback on the scr~, though. 

Other Interesting are.as ar• CHsetht file names at locations f1D2 and SIDA! 
also the scre•n buffitr at t2E1. Incidentally the screen buffotr •torH only the latest 
90 keyboard entries, Or hook up the joysticks, and read the joystick value In the 
program loop; 

add 225 JmJOYSTK<O> 
and change 230 IF lNICEYSs"' THEN 225, 

Now as you chang11 the poi;ition of the joysticks note that loe&tions f1SA thru t1:5D 
also change, 

This is only the start! Although Radio Shack doesn ' t provide you with listing• 
of what goes on inside, thtt Color Computer is certainly powerful llf1ough to help you 
figure it out. 

10 'THIS IS A PROGRAM THAT ALLOWS 
YOU TO PEEK INTO RAM 

20 'BY MOVING THE VIDEO DISPLAY 
AREA IN THE SAM 

30 ' 
40 'BY MARJC ROTHSTEIN 
:50' 3123 WALNUT AVE. 
60' OWINGS MILLS, MD 21117 
70' 
80 'DIRECTIONS: 
90 'WHEN THE COMPUTER ASKS FOR AM 

OFFSET, ENTER A VALUE FROM 0 TO 31 
100 'THIS MOVES THE VIDEO DISPLAY 
lH UNITS OF 1/2 K BYTES 

110' 
120 'AFTER YOU HIT <ENTER>, THE 

COMPUTER WILL MOVE THE DISPLAY 
POINTER, 

130 'TO TRY A NEW AREA OP MEMORY, 
JUST PRESS THE UP ARROW, 

140 'THE COMPUTER KILL REPLACE THE 
POINTER SO YOU CAN SEE WHAT YOU ARE 
DOING, 

1:50' 
160 'GET THE INPUT OFFSET VALUE, 
170 INPUT"OFFSET":O 
180' 
190 'GO TO THE SUBROUTINE TO DO ALL 

THE HARD WORK 
200 OOSUB 300 
210' 
220 'THEN WAIT FOR AN UP ARROW INPUT 
230 IF INXEYt<>"up arrow• THEN 230 
240' 
250 'NOW RESTORE THE DISPLAY CUSIHQ 

THE SAME SUBROUTINE!> 
260 0=2: GOSUB 300 
270 GOTO 170 Continued on P..i• 47 



CSA VE INSURANCE 
by Jorge Mir 

12BS1 w. Balboa OT. 
New Berlin, WI 531~1 

Have you ever CSAVEd a program after many hours of debugging, endless 
revi!lions and ti resome teu only to sub5e1tuently find out that you had a defective 
tape? or for whatever reason the progrAm cannot be CLOA.Ded again? If It happened 
once, th;;i.t 's once too many ti.ml!•' 

Here Ii "' simple w;;i.y to assure yourself of a good copy (Or several good 
copie!ll before you turn your machine off. Wh&n you are ready to CSAVE the program, 
type the following and hit <ENTER>I 

PRINT PEEl:l2'> PEEB:<26> 
The 1crHn will then show two numbl!l"S1 such a1: 

30 1 
This i• the decimal address where your Basic program starts, Jot it down so you 
don't forget it. Next, type the following and hit <ENTER>: 

PRINT PEEICC27) PEEICC28l 
The screen will again •how two numbers. This I• the decimal address for the start of 
simple variables, Jot those numbers down so you don't forget them either. CSAVE 
your program as mAnY ttmn u you wi•h· Now, type thlr following and hit <ENTER>. 

POKE ~. PEEJCl27ll POJCE 21>, PEEICC281 
This movH the Buie program beyond the end of the original program so that your 
original program i• not erased from memory when lO&ding a new program. 

Now, CLOAD the copies you made (one at a time, of courH) and clwck each 
copy out by RUNnlng it or LISTing It, If everything u ox, then go ahltad and tum 
your machine off, The copie• you made are OJC, However, if you are not able to 
CLOAD the new copies, or when LISTlng or RUNning them you find there are 
problems, then don't worry! Tau still have the original copy in memory! 

To get back to the original copy of your program jumt type the following (the 
'•' lndicatn the fir•t c:ade you jotted down u discussed above>: 

POKE ~,t: POKE 26,t 
Thi• resets the start of Basic back to the beginning of the original program. You can 
now RUN or LIST the original program. You can also CSAVE It again! Then, you can 
follow the ume routine over again IXltil you know you have a good copy or copies on 
tape. 

By the way If you want to return to the second program, Tau can type tlw 
following tuslng the HCDnd ut of number• you jotted down> and hit <ENTER>: 

POICE ~.t: POKE 26,t 
That's all there is to it! continued from p.age 19 
l;CHR$1207J;CHR$12071iCHR$ (1541; 310 SOUND 150,5 

320 PRINT@160+C, CHR$11 30J ;CHR$11 
170 PRINT 
180 PRIN1@128+C,CHR$(1 5 1> ; CHR$11 
55); 
I 90 IF PEEK< 3 44 ) =24 7THEN C=C~· 1 
200 I F PEEKl3431=24 7THEN C=C-i 
210 I F C>29THENC=29 
220 IF C< 1THENC=1 
230 R9 =R8 : R8=R7 :R7=R6:R6=R5 : R5=R 
4:R4=R3:R3=R2:R2=R1:Ri=R 
240 IF C<=R9 THEN C=C+2:GOSUB 31 
0 
250 IF C>=R9+6 THEN C=C-2:809UB 
310 
260 PR I NT@160+C,CHR$12261 ; CHR$ (2 
25} ; 
270 IF CR ) 4 THEN 110 
280 PT=PT+l 
290 NEXT Y 
300 GOTOl 10 

2 9); 
330 PR INT;i\IO, " CRASH ! ! ! I!"; 
3 40 PR INTO! 42 1 "POINTS ="PT; 
;!.60 TT=TT ·~PT 

370 f'l =O 
380 CRASH=CRASH+l 
~\90 I F CRASH >4 THEN 420 
400 FDR T=l TD lOOO:NEXT 
410 RETURN 
420 PRINT@ 100, " TOTAL POINTS = " T 
l ; 
4 30 PRINT@450," PRESS <ENTER > FOR 

A NEW GAME "; 
440 I NPUT X 
450 PR1NT@41 6," " 
460 TT=O 
4 70 CR=O 
480 RUN90 



DISKS! 
by Bill Si•s 

L•st is!IUe we h.cl .els about two new disk cantroll•r• for tlw Color Computer, 
Since thd went to pr•H T.,,dy hH •nnounced their's and rumors h&ve mentioned 
thrH others. In this •rticle I will .th•mpt to answer some questions people h&ve 
ulc.ed me about disks, their oper•tion and use. Most of this discuuion will rela.te to 
how to use a. disk and DOS and in futur• artidH w•'ll get into it d"per u in how it 
perform1 it'• op•ration!I and tlw necessary hilrdwar•• 

Nti..t is a disk? 

Phyliic&lly a disk is simila.r to & soft 4:5 rpm record inside & permlnent jackfi, 
Although it is very flexabl• one of thll quickest way to damage It is to bend it. It hu 
thrH holes in it. The large one It the opening for the read I writ• head. You can '" 
the disk through this hole and by touching the disk through it you can totally destroy 
the data on the disk. The next i1 the center hole this it UHd by the disk drive for 
positioning and to allow the disk to spin within it'• jacket, 'fhl last holt is very 
small and is used by the disk drive t1,; view •small hole on the disk itHlf IO th&t it 
i• consto111tly indued to th• corr•ct position. On 'soft 1Ktorttd" di1kl thltir is one of 
theH index holes, on ' h•rd 11ctored' disks their are ten holu. Soft sectored di1kl 
are uHd by Radio Shack and Eutron .,,d H•rd Hctor•d are uHd by Tallgrau 
Technology. In UH there is very little functional dlff•rence betwNn the two tY11H 
of disks. 

What do I gain by owning • 'Disk'? 

Hell, the first thing you g.Un is rapid loading and saving of programs. 
Unscientifically 1pHking, .ibout 1000 times f&ster than e&Hette. Tlw secand thing 
you gain is the ability to store d•t& efficiently, If yau h&ve tried ca1utte data filff 
.t &ll you know the gross lnefficency of th&t medium. Hith & disk you can have 
immediate <lCCllH to somewh9re between Sb and 200X of information with a cassette 
you can handle only what your memory allows. Another thing that you gain it 
tidyn•H• P•rsonally I store llllll program per c&Hette, that HVH me the hassle of 
having to SICIP ov•r any other files bltfore I come to the program I want <no, I don't 
own stock in a casutte manufacturing firm), Hith my disks I hav• one with &ll of my 
games, another with &11 of my uttlities, etc. I can load any of thllm faster than you 
can find the right cassette. 

What dlsadvantagH doH a Disk hav•? 

Hell the first and most obvious is cost. But even that is relative, wlwn you 
consider tht fact that & single disk holds much more than a cuutt. and can cmt 
len than one of Radio Sh•ck'• certified cassettes, which in the long run will Hve 
you money <unless you are one of thou folk• that m1 a C60 e&Hette complet•ly>, 
Th• oth•r diHdvantag• is that, in my opinion, you will h&ve to have 32K with any of 
the systtm1 to m&kll it practical. 

What doe1 it cost? 

Ag.Un that depends on the system that yau buy. Let's look &t the thrH major 
systems av&il&ble now, This compAl'ilion aHumn that yau don't want to modify your 
comput•r or void your warrentH in any w1.y. It 1.110 Assumes th•t you now have 
Extend•d Buie 1.nd lbK of RAM. AU prims 41'• t•klln from either lut is- of CCN 
or Radio ShAck.'1 C&talog. 



Item 
32lC RAM 
Controller 
l Orivl! 
DOS 

Total 

DISKS! 

Radio Shack 
$149.95 
$599.95 
NA 
NA 

t749.90 

E:utron 
NA 

$298.00 
$329.95 
'29,95 

$657.90 

Hhat about compah.bility? 

Tallgrass 
$149.95 
'99,95 
5329,95 
$ e,9,95 

$649.80 

Judging by past performancv, Radio Shack will use thtiir own DOS 1txdusiv•ly. 
Both Eutron and Tallgran have introduced their own DOS, Ccmpatability between 
th11 thTH of them will depend primarily on the manuf.ctur11rs ttwms11lvH and other 
outside vendon. Exatron is already working on a Radio Shack CDfT¥1atable version for 
th•ir CCI so that will be compat&ble, with Tallgrus' hArd Hct:Drl!d di•k• it will be 
diffkult at b111t to dev11lope a !tl(S cnmpatabh• with Radio Shack's, Steve Odn11al and 
I are working on making PLEX available for the Color Computer using Exatron's 
CCI. Prom put l!Xperlencl! I feel safe in saying that som11one, somewhere will 
probably cr111.t• a method of intuchang11 bRtwlll!n them. 

Can you compare the three systems in use? 

Not rully, Th• only uperienca I have with any of them is the Exatron CCI, I 
can say, however, th•t I like it vny much. One of the advantages it hu is that the 
DOS rHidH in RAM th•t is locahd just above the memory tt1at the progr&m paks 
usually use, which makes it easily modifiable. For example, I have been used to using 
CPM, TRS-DOS and NEHDOS 80, th•r•for• I found th11 corrvnand CAT very hard to get 
UHd to (most systems use DIR), so I changed it to DIR. The other thing 1 liklld was 
th• fact that it has a command to load Model I BASIC programs into the CC, which 
allowed me to use 1 lot of 11oftware I had put away. I also have added a new CDIMl&nd 
thd I call CAT ti thought you didn't like that?I that reads th&! directorys of all of my 
disks and puts them Into •disk file, this allows me to keep a record of all my 
programs and whue they 1.re located on one disk. Granted not ev11ryon11 is going to 
modify the DOS 10 that '1.dvantage• may have limited appeal except when you 
consider that without the RAM •t locations SCOOO and up developing a syst11111 that 
will allow you to use the FLEX "operating system from TSC would have been 
difficult if not impossible, This alone will open up more soft,ware for the Color 
Computer than Radio Shack could ever develope and allows us a method of 
interch.ang• with our "big' brothers like SWTPC, GI MIX and Smoke Signal 
Broadcuting. Another feature it has ii the ability to "back-up" ROM paks. At first I 
was upset about this feature as I thought it was just 1.nother tool for software 
pirates, but I recently used it to put Radio Sh.ack'• Personal Finance progr&m on disk 
for a friend and patched it so It would write the file to the disk Instead of the 
c:asHtte, 

Hhlch one will CCN be supporting? 

All of them. Right now we hav11 only the Exatron CCI and as such it ls the only 
one w11 directly support right now, and sine" it will be compatable with Radio Shack's 
w• will be better able to support it by u&ing the Exatron sys;tem. We will, how.,ver, 
accept articles; •bout any or all of them and as we purchaae them will make a solid 
cnmmitm..nt to each. w .. have not made support of any of them maguine policy. 



DISKS! 
You keep using the tl!rm 'DOS", what dDl!!I it 11111an? 

DOS, pronounced Dou, stands for Disk Operating Sy&tRm. As time goK on 
we'll hav11 more articln &bout all of these systems and more d11tail about OOSs in 
general ;and ;pecifically. But for now you probably have more information than you 
wanted anyway, H you hav11 any experience with any of these pl11H11 write and let 
others know about it, 

T11ll llll! more about Exatron's CCI. 

Exatron's DOS is quite interesting, first of .Ul It really doesn't 119ve a "DOS 
l11vel' and a 'BASIC level', you are operating from both all of the time, For example, 
you can use any DOS ~mand as a statement from your BASIC program, Machine 
language programmers will find the extra lbK, loc.atlld above the BASIC ROMs very 
handy. I talk9d with one fellow who i1 d11v11loping a word prOC11nor using the Exafron 
syst11m and h• likn It bllCMJH thl! word procenor is located in the high bank of 16JC 
which allows a 32K tu:t buff11r. B11cause th• DOS only requiras 8K of RAM that 
IHVH another 81[ that is protected from BASIC for you to add your own commands to 
thll aystem, I use that area for my SORT command and have usmd it to draw graphic 
scrHns befor11 displaying them in my machine language programs. In fact this 
month's l11tt11rs column lnclud111 a program that put1 a sa11en print routine in that 
memory spat11. 

You •DIXld likll you think thll Exatron CCI is the bHt, 

Fir1t you have to kHP in mind my situation. Because of the m;,guine I have 
to stay CD1T9atabl11 with u ~Y of yoo as possible without buying &II of t/19 syst11ms 
that will ev11r bllCOllll! availabl111 with the CCI I can do just that. In soma CASH it may 
r11qulre that I personally writ• thll 1oftware to b• campatable but that's alot cheaper' 
th.n owning all of th• controlltrs. Second, I wri ht alot of long 111AChin11 langUAge 
programs and I nHd as 1T1Jch memory as I can g11t, with the CCI J have the full 48K .. t 
my disposal. In addition, being able to 'instantly' load and 1 .. ve my source aid• f'iles 
adds som• insurance to nev11r losing them, with cassette I save thll files at the end 
of the session, now I save freqU11ntly. ===· ===::i 

A lifrlple Scrffn Pointer 

280' 
290 'SUBROUTINE 
300 AO•&HFFCI. 
310' 
320 FOR I•I TO 7 
330 A•INT(0/2l 
340 B=0-2•A 
3SO 0-A 
360 POKE B+ AO,O 
370 AO-Ao+2 
380NEXT I 
390RETURN 
400END 

:························ i ~~;l~~=c:.::~: 
: ctwip-,. ~lf'- ~°"'S&lllCl\tl$..lk ~· 
• elliltlMtl!JI_.. . ~ l1!U~•t00...._... : l Al.UN iG~LDElt SOITMA~ e 8o1 H1"tlM.ilnPM!OlliCf. 
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Kid's Pa.ge 

1 'UGHTNIN 
2 'LIGHTNING 1,0 
3 'by Billy Sills <&ge Bl 
4 'July 26, 1981 
10 CLS2 
20 PRINT'POW BANG" 
30 CLS4 
40 CLS8 
SOGOT020 

I saw your ad for the Kid's Pag• and 
thought I would nnd in a program. I h•v• 
a TRS 80 Color Computer. I an 11 yHr• 
old. I hav• encloHd a program that my 
brother helped me on and a picture. 
1 REM JUNIC LETTER 
S REM BT NELL RUX 
10 PRINT" THIS PROGRAM IS JUNK" 
20 PRINT ; PRINTl PRDlTI PRINT! PRINT 
IPRINT 
23 PRINT" AND SO ARE YOU .. • 
24 PRINTI PRINTI PRINT 
2!5 PRINT' SINCERELY,' 
27 PRINT' TOUR COMPUTER" 
30 T=JUtD<25ll > 
40 X•JUtD(S) 
50 CLS<Xl 
60SOUNDT,2 
70 GOTO 10 

Dear Sirsl 
I 12 yHr• of age and very lnternted In 
computers. I hav• a Radio Shack TRS-80 
Color Co~ter which gets a lot of UH• I 
hav• a question. How do•• a joystick 
work??? 
Sincerely, 
Adam Rux 

Adam, 
The answer to your quntlon would make a 
very long article depending on the detail 
the author went Into. Anyway, befof'e you 
can understand how It works you have to 
know what It is. The Joystick ltHlf 
contain• two variable rnistors connected 
to the handle. A• you move the 1*1dle you 
cauH the rHistanai to change. The Color 
Computer M.s a circuit Inside called an 
' Analog to Digital Converter•, The ADC'S 
job is to mH•ur• this rHistara and give 
the Color Computer a number that is 
proportional to the amount of rnlstance 
it found in •&di of the variable rnlstors. 
The entire proatH I• more complex than 
this the basic princepal is true, I hope 
this makH it a bit (bad punl clHrer. I 
hava a ctUHtion, Do you REALLY Ht 
goldfish? TUCCHHB!!! 
Bill 

1 REM GOLD FISH 
!I REM BT ADAM RUX 

10 PRINT"THIS IS THE GOLDFISH GAME' 
20 PRINT" " 
30 PRI N T'WOULD YOU LIICE 
INSTRUCTIONS?' 
40 INPUT Dt 
SO IF LEFT$<Dfr I Joo"N' THEN 70 
60 PRINT"THE OB.TECT OF THE GAME IS 
TO EAT AS MANY GOLDFISH YOU CAN 
WITHOUT BERPING," 
70 A• RND<100) 
7' PRINT 
80 PRINT' HERE'S THE GOLDFISH .. ,' 
81 FOR IC•l TO 2000 
82 NEXT K 
B!IPRINT'HHtHttHHtHHHt ........ 
90 PRINT'<«« ««<CHOW 
BROTHER»»> »»>" 
91 PRINT'tHtHtHHtHHHHt ........ 
92 FOR T•l TO !500 
9!5 NEXT T 
96 FOR 1•1 TO 1!5 
100 PRINT' I• 
110 NEXT I 
120 IF A~ GOTO 140 
130 IF A)SO GOTO I :SO 
140 PRINT ' I •HHH SLOOSSHHH 
********** THAT ONE SUD DOWN TOUR 
THRO.AT LIKE MILJC !!!!!!!!!!!!!" 
14!5 GOTO 70 
ISO PRINT" I ******* BERRRP 
*************YOU NO'N FACE THE 
CONSEQUENCES OF INDIGESTION !!!!!!!!!! 
THE ONLY REMEDY IS PSP'l'O-BISMOL," 
160 PRINT" DO YOU WANT TO EAT SOME 
MORE" 
170 INPUT 8$ 
180 IF LEF'T$<Bt,11•"Y" THEN 70 
18!5 PRINT" GOOD BT' 
190END 



TAPETYPE 

H&v• you evu wondu•d just what is an that 1.1'11.tl•l•d hpi in ttw bottom of 
your tap• basket? Or where a machine language caHett• lo&ds? Or why your f&vorite 
progr&m tape get!I an I/0 error? 

This program tells you just what is on a. tap•, record by record. Each record 
that is encountered Is dumped v"rbatim to the screen, whil• the program deaxl" all 
the information H to racord typ,., fil" typ•1 load addre!l!IH1 ci.cksum errors and so 
~~ . 

The lis ting of the progr&m which Is given below is int•rnting as an ex~l• 
of Position Indep•nd1mt Code <P,I,C,J, in- line puameters and stack b~ vm.tiles, 

Thi!! program may be typed into your Editor Assembler <it w.at1 written on the 
5D580C from the Micro Works), If you don't fHl like typing, it is &vailable in object 
on e&Hett• from the Micro Works for f14.9S. 
0001 0600 NAM TAPETYPE 

• ANDREW £ . PHELPS 
THE MICRO WORKS 
21 SEPTEMBER 1981 

ROH ENTRY POINTS -
0002 A70l SREAD EQU IA70l SYNC AND READ 
0003 A70B READ EOU IA70B PLAIN READ 
0004 P.77C SYNC EQU IA77C RE:AD 155' S 

BLOCK READ PARAMETERS -
0005 007C BTYPE EQU 17C BLOCK TYPE 
0006 0070 Bl.EN £OU 170 BLOCK LENGTH 
0007 007E BAO DR EQU 17E BLOCK ADDRESS 

0008 0400 SCREEN EOU 1400 
0009 0500 BUFFER EQU SCREEN+llOO 

VARIABLES <ON STACK> -
0010 0000 FILLEN EOU 0 FILE LENGTH 
0011 0002 SF LAG EOU 2 SYNC FLAG 
0012 0003 EOFLAG EOU 3 F'OUNO END-OF-FILE 
0013 0004 STAO £OU 4 START ADDRESS 
0014 0006 VLEN EOU 6 TOTAL STACK BYTES 

0015 0600 327A START LEAS -VLEN,S VAR SPACE 
0016 060:1 lF43 TF'R S,U VARIABLE POINTER 
0017 0604 170170 LBSR INITSC SET UP SCREEN 
0018 0607 ccoooo LOO •O 
0019 060A £0C4 STD FILLEN,U CLEAR I.EN 
0020 060C ED44 STD STAD,U CLEAR S.IL 
0021 060£ 6F42 CLR SF'LAG ,U SYNC FIRST 
0022 0610 6F43 CLR EOFLAG,U NOT ENO FI!.£ 

• HAIN !.OOP -
READ A RECORD AND CALI. THE 

• APPROPRIATE PROCESSOR . 
0023 0&12 8E0500 RECORD LOX •BUFFER 
0024 0615 9F7E STX BADOR BLOCK TO SCREEN 
002~ 061? tl60400 LOA SCREEN 
0026 06lA 8A40 ORA •140 
0027 06lC 870400 STA SCREEN FLASH CORNER 
0021:1 061F 6042 TST SFLAG,U 
0029 0621 2?05 BEQ A• 



0030 0623 80A70B JSR READ NON-SYNC READ 
0031 06:.!6 2003 BRA Bt 
0032 ()628 BOA701 At JSR SREAO SYNC READ 
003::1 062B B<I 
0034 0628 2712 SEO Cl CHECKSUM ERROR? 
0035 0620 108E042F" LOY •SCREEN+ES 
0036 0631 170190 LBSR MSG 
0037 0634 2A4552524F' FCC /"ERROR•/ 
0038 0638 8680 LOA HBO FILL BLACK 
0039 0630 2010 BRA RI 
0040 063f' 108E042f' Cl LOY •SCREEN+ES 
0041 0643 17017£ LBSR MSG 
0042 0646 4F4B202020 FCC /OK 
0043 0640 8660 LOA •160 FILL GREEN 
0044 064F' 170149 RI LBSR FILL FILL SCREEN 

0045 0652 6043 TST EOFLAG,U NEW FILE? 
0046 0654 270A 8£0 St SKIP IF NOT 
0047 06'56 108£046C LOY •SCREEN+FN 
0048 065A 170182 LBSR CLR4 BLANK OUT NAME 
0049 0650 17017F LBSR CLR4 
0050 0660 6F43 SI CLR EOFLAG,U 

00'51 0662 1081::044£ LOY •SCREEN+RT 
0052 0666 967C I.DA BTYPE BLOCK TYPE 
0053 Ob68 10270017 LBEO HEADER O•NEW FILE 
0054 066C 4C INC A WAS IT -1? 
00':55 0660 102700DC LBEO EOFILE END OF' Fil.E 
0056 0671 8102 CMPA •2 WAS IT +l? 
0057 0673 l02700BF' LBEO DATABI. DATA BLOCK 
0058 0677 l 7014A LBSR MSG 
0059 067A 494C4C4547 FCC /ILLEGAL/ 
0060 0681 208F BRA RECORD 

HEADER BLOCK -
• DISPLAY FILE NAME &. INFO 

AND SELECT SYNC I NO SYNC 

0061 0683 170l3E HEADER LBSR MSG 
0062 0686 484541444'5 FCC /HEADER I 

0063 0680 108E04DC LOY •SCREEN+EA 
' 0064 0691 170148 LBSR CLR4 Ct.EAR END ADDR 

0065 0694 l08E046C LOY •SCREEN+F'N 
0066 0698 8E0500 LOX •BUFFER 
0067 0698 170135 LBSR COPY DISPLAY NAME 
0068 069E 108E048C I.DY •SCREEN+FT 
0069 06A2 960508 LOA BUFFER+& FILE TYPE 
0070 06A5 2712 SEO BASF'IL BASIC? 
0071 06A7 4A DEC A 
0072 06A8 2718 BEO DATF'IL DATA FILE? 
0073 06AA 4A DEC A 
0074 06AB 2724 BEO MACFIL MACHINE LANG.? 
0075 06AD 170114 LBSR HSG 
0076 0680 494C4C454? f'CC /ILLEGAL/ 
0077 · 0687 203A BRA CLRIT 

007il 06B9 170108 BASl"IL LBSR MSG 
ll07!'1 0613C 424l'!id.11943 FCC /BASIC I 
0080 ObC3 202E BRA CLRIT 
0081 ObC5 l700FC DATF'IL LBSR MSG 
0082 06CB 4441544120 FCC /DATA I 



008:!1 06CF 2022 BRA CLRIT 
0084 0601 1700FO MA CF IL LBSR HSG 
008'!> 0604 4041434849 FCC /MACHINE/ 
0086 0608 108£0483 LOY ISCREEN+SA 
0087 060F FC0508 LOO BUFFER+ll 
0088 06£2 1700C4 LBSR HEXOUT 
0089 06ES lOBE04CF LDY ISCREEN+U. 
0090 06£9 FCOSOO LDD BUFFER+U 
0091 06EC E044 STD STAO,U SAVE LOAD AD 
0092 06EE 170088 LBSR HE'J!(OUT 
0093 06Fl 2013 BRA NEXT 

0094 06F3 108£0483 CLRIT LOY ISCREEN+SA 
0095 06F7 1700£'!> LBSR CLR4 
0096 06FA 10BE04CF LOY ISCREEN+LA 
0097 06FE 1700DE LBSR CLR4 
0098 0701 ccoooo LDD 10 
0099 0704 £044 STD STAD,U NO LOAD AD 

1>100 0706 ccoooo NEXT LOD 10 
0101 O?OY EDC4 STD FILLEN,U CLEAR LENGTH 
0102 0708 8D6F BSR WLEN DISPLAY LENGTH 

010.~ 0701) 108£0494 LDY ISCREEN+FT+8 
0104 0'111 860!i0A LOA BUFFER+lO GAP TYPE 
0105 0714 270C BEO Lt SKIP IF NO GAPS 
0106 0716 1700A8 LBSR HSG 
0107 07.19 4.153434949 FCC /ASCII I 
0108 0720 2011 BRA Ht 
0109 0722 17009F LI L8SR HSG 
0.110 0725 42494£4152 FCC /BINARY I 
0111 072C 8601 LOA 11 
0112 0721: A742 STA srLAG,U FLAG NO SYNCS 
Ol.13 0730 BDA77C JSR SYNC DO FIRST SYMC 
0114 0733 16FEDC Ht LBRA RECORD 

• DATA BLOCK -
• DISPLAY AND COUNT FILE SIZE 

011'!> 0736 .170088 DATA8L L8SR HSG 
0116 0739 4441544120 FCC /DATA I 
0117 0?40 ECC4 LDD FILLEN,U 
0118 0742 087D ADDS &LEN ADD OM FILE LEN 
OllY 0744 9900 ADCA 10 
0120 0746 EOC4 STD FILLEN,U 
012! 0748 8032 BSR WLEN DISPLA FILI: LSN 
0122 074A 16FF.C'!> LBRA RECORD 

END OF FILE BLOCK -
DISPLAY FINAL SIZE 
I MAKE AND LENGTH ARE ZEROED 

• IN CASE NEXT BLOCK IS MOT 
• A HEADER. I 

0.123 0?4D ID?'!> EOFILE BSR HSG 
0124 014F 4'!>4E444649 FCC /ENDFILE/ 
0125 0756 6F42 CLR SF'LAG,U BACK TO SYNCS 
0126 075"8 8601 LOA 11 
0127 O?'!>A A743 STA EOFLAG,U CLEAR NAME 
0128 075C 8DlE BSR WLEN DISPLAY LENGTH 
0129 075£ lOBE04FC LDY ISCREEN+F'L+l4 
0130 0762 ECC4 LDD FILLEN,U 



0131 0764 9043 
0132 0766 ECC4 
0!33 0768 E344 
0134 076A 830001 
0135 076D l 08E04DC 
0136 0771 170035 
0137 0774 ccoooo 
0138 0777 EDC4 
0139 0779 l6FE96 

0140 077C 109E04EE 
014 1 0780 F.CC4 
0!42 0782 2025 

0143 0784 8E0400 
0144 0787 3l8D005F' 
0145 0788 l\6A4 
0146 0790 2702 
0147 0?8F' E6AO 
0148 0791 CA40 
0149 0793 E780 
0150 0795 8C0600 
Ol!ll 0798 25F'l 
0152 079A 39 

0 153 0798 8£0500 
0154 079E 0670 
0155 07AO 3A 
0156 07Al A780 
0157 07A3 8C0600 
0158 07A6 26F9 
015Y O?AB 39 

OHiO 07A9 8Ll02 
0161 07AB lF98 
0162 07AD 3402 
0163 07AF 44 
0164 0780 44 
0165 0781 44 
0166 07B2 44 
0167 0783 8D02 
0168 0785 3502 
0169 0787 840F 
0170 0789 8109 
0171 0788 2302 
0172 07BD 8BC7 
0173 07BF 8S70 
0174 O?Cl l\7AO 
0175 07C3 39 

BSR HEXOUT DISPLAY AGAIN 
LOO FILLEN,U 
ADDO STAD ,U START ADOR 
SUBD •1 "THRU"- NOT "TO" 
LOY •SCREEN+El\ 
LeSR HEXOUT DISPLAY END 
LOO •O 
STD FILLEN,U ZERO LENGTH 
LBRA RECORD 

• DISPLAY CURRENT LENGTH -
WLEN LDY tSCREEN+F'L 

LOO FILLEN ,U 
BRl\ HEXOUT 

• SET UP INITIAL SCREEN -
INITSC LOX •SCREEN 

LEAY BANNER,PCR ,.. LOA O,Y END OF PATTERN? 
BEO GI 
LOB ,Y+ 

GI ORB •S40 NON-INVERT 
STS ,X+ 
CHPX ISCREEN+l200 
BLO Ft 
RTS 

• FILL UNUS&:O BUFFER SPACE -
• CALLED WITH COLOR IN "A" . 
F:ILL LOX HUFFER 

LDB BLEN BLOCK LENGTH 
ABX 

DI STA ,X+ 
CHPX IBUF'FER+llOO 
BNE DI 
RTS 

• DISPLAY NUMBER IN HEX -
~ • NUMBER IN "D" , SCREEN ADDRESS 
. • IN i1 y 11 

HEXOUT BSR HEXBYT 
TFR B,A 

HEXBYT PSHS A 
LSR A 
LSR A 
LSR A 
LSR A 
BSR HEXNYB 
PULS A 

HEXNYB ANDA HOF 
CHPA 19 
BLS 01 
ADDA 17-140 

01 ADDA 1170 
STA ,Y+ 
RTS 

• DISPLAY ?-CHARACTER MESSAGE 
tIN-LINE PARAMETER) 

• SCREEN ADDRESS IN "Y". 



Ol76 07C4 3510 MSG PULS X 
0177 07C6 C607 1.08 •7 
0178 07C8 A680 Ei LOA ,X+ 
0179 07CA 8A40 ORA H40 
0180 07CC A7AO STA ,Y+ 
0191 07CE 5A DEC B 
0182 07CF 26F7 BNE E@ 
0183 0701 6E84 JKP o.x 

COPY 8 BYTES FROM X TO Y -
0184 07D3 C608 COPY LDB •e 
0185 0705 A680 OG LOA ,X+ 
0186 0707 9A40 ORA H40 
0187 0709 A7AO STA ,Y+ 
0188 0708 5A DEC B 
0189 07DC 26F7 BNE 08 
0190 07DE 39 RTS 

• Ct.EAR FOUR SPACES ON SCREEN 
0191 07DF 8660 CLR4 LOA H60 
0192 07El A7AO STA ,Y+ 
0193 07E3 A7AO STA ,Y+ 
0194 07E5 A7AO STJ\ ,Y+ 
0195 07E7 A7AO STA ,Y+ 
0196 07E9 39 RTS 
0197 07F.A 2A544l5045 BANNER FCC t•TAPETYPE I 
0198 07FA 20544114520 FCC I THE MICRO WORKS/ 
0199 Of:IOA 4552524F52 FCC /ERROR STATUS • I 
0200 0021" ES EQU 12F 
0201 08lA 2020202020 FCC I I 
0202 082A 5245434F52 FCC /RECORD TYPE • I 
0203 004E RT EOU 14E 
0204 083A 2020202020 FCC I I 
0205 084A 46494C4520 FCC /FILE NAME • I 
0206 006C FN EQU 16C 
0207 095A 2020202020 FCC I I 
0208 086A 46494C4520 FCC /FILE TYPE • I 
0209 ooec FT EQU 18C 
0210 097A 2020202020 FCC I I 

0211 088A 5452414£53 F'CC /TRANSFER ADDRESS/ 
0212 089A 2030202020 F'CC I "' I 

0213 0083 SA EOU 193 
0214 08AA 4C4F'4 l4420 FCC /LOAD ADDRESS • I 
0215 OOCF LA EQU ICF' 
0216 08BA 2020202020 FCC I THRU I 
0217 oooc EA EOU IDC 
0218 08CA 46494C4520 FCC /FILE LENGTM = I 
0219 OOEE FL EQU IEE 
0220 OBDA 00 F'CB 0 

0221 0808 END START 

BADDR 007E BANNER 07EA BASFIL 0689 BLEM 0070 
BTYPE 007C IWF'F'ER 0500 CLR4 07DF' CLRIT 06F3 
COPY 0703 OATABL 0736 OATF'IL 06C5 EA OODC 
EOF'Il.E 0740 EOFL.AG 0003 ES 002F' FILL. 0798 
FII..L.EN 0000 FL OOEE FN 006C FT ooec 
HEADER 0683 HEXBYT 07AD HEXNYB 0787 HEX OUT 07A9 
IrUTSC 0'184 LA OOCF MACF'IL 0601 HSG 07C4 
NEXT 0706 READ A708 RECORD 0612 RT 004£ 
SA 0083 SCREEN 0400 SF'LAG 0002 SREAO A70l 
STAD 0004 START 0600 SYNC A77C Vt.EN 0006 
WLEN O??C 



Color Computer News Magna-zine Service. 

This New Device 
Will Give You A 
Three WeekS 
Vacation!!! 
Well actually. the ··vacation·· is from the tedium of 

hand typing the programs published in Color Comput­
er News. Even if you a.re a fairly good typist (i.e . you use 

more than two fingers. and you don't have to look at the key­
board!) It would take you about twelve hours to type in most of the 

programs in an average Color Computer News issue - and 
then you have to de -bug the programs on top of that• Save your " finger en· 

ergy'" for scratching your head while you think great thoughts and leave the 
program typing to the CCN Magna-zine Service. We guarantee that our 

monthly program tapes wlll save even the fastest typist many hours of frustration I I Relief 
for your tired fingers is just a CLOAD away! 

Each month. CCN Magna-zine subscribers receive a top quality digital cassette which contains about a half 
dozen programs from their favorite CC-80 magazine. Color Computer News. American and Canadian 
subscriptions are available for just $42.00 (plus $6.00 first class posta>!<'l for a full 12 issues and can start with 
any issue number you spet.ify. Single issues are also available for the low price of just $6.00 each plus $1 .QO 
postage. Subscription postage to all other rnunhies is $15.00 per year (sent via AO Air Mail) . Overseas single 
issue postage is $2.00 per tape. (Florida residents add $.30 sales tax for single tape purchases only. ) 

The CCN Magna-zlne Service is staffed by people who are highly qualified in cassette tape mastering and 
production and who use only top quality. custom loaded. all American made digital cassettes. Each tape is fully 
guaranteed for one full year against any and all hazards - up lo and including the tape being crushed by a 
falling meteor!! Just return !he original tape (or at least the piece wi th our label on it!) along wilh $1.00 for re turn 
postage. and that issue wil l be Instantly replaced - no questions asked 1 Who else offers you such a 
guarantee??'; 

To start your own subscription to lhe CCN Magna·zine. just fill out the coupon (a photo copy or a plain piece 
of paper with the proper lufonnation is just fine!) and mail it to: CCN Magna-zine Service. Box 68. Safety 
Harbor. Florida 33572. Include your check (personal checks are OK) or money order and be sure to indicate 
which Color Computer News issue you want your subscription to begin with if it is anything other than the next 
as yet unpublished issue number. 

You already know about the high quality programming articles thal have set Color Computer News apart 
from all other computer magazines. therefore. you also know what to expect from our cassette tape version1! 1 

So. don't delay any longer - send in for your own subscription today! Spend your time computing. NOT 
typing!!! 

YES! Sign me up fora one year"s subscription to the CCN Magr:ia-zine' Enclosed is 
my checkimoney order for the full amount (including pOSlilge) of $48. 00 (domestic 
and Canada) or $57. 00 (oilerseas). 

NAME 

STREET ADDRESS APT.# 

CITY STATE ZIP 

Begin with issue number ___ Instead of the next regular Issue. 

CCN Magna-zine Service - Boz 68 - Safety Harbor, FL 33572 



I'd like to declicatl! this book Color Corrputl!r N!!ws T~r B!!<;t of 19'81 
to all of th!! subscribl!rs that bl!!il!Vl!d in our projl!ct in the first half of 
1981 and also to the advertisl!rs that "cam!! aboard" in our first four 
i«SUl!'i• To thank thl!se advertisers we havl! placed a small c:opy of th!!ir 
rurrl!nt ad in this book. 

While going through the old issues I was remindl!d of my philosophy 
for thi« ml!diLn1. My c:au«e was to find a method for Color Computer owners 
to exchang1r ideas and techinques with Rach other and to help one another 
with the problems that occur in the pursuit of their hobby. The fact that 
thir medium of exchange is paper is inconsequential. I think wl!'lle <you and 
I> have done our job well. 

The only sign of life is growth and I hope you'll see in these pages 
that CCN is very muc:h "Alive and Well", 
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