We are now in our fourth ysar. The
purpose of DCN is to provide inatruc-
tion on Basic and Machine Language
Programming, Computer Theory, Operating
u iques, Cquutur Expapsion, Prndut
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pon om be used for wmany h&rduuu
appications such aas digital voltmeters
and thermomsters? We showed how to
build these in recent iasusas. We ran a
suries showing how EPROMS can ba used
for gontaining dutu and programa? Due to
popular demand a Haum Ruadio section is
inoluded. DCN is written 4in a non
technical style and ia designed to be a
learning tool.
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DYNAMIC COLOR NEWS is published
monthly by DYNAMIC ELECTRONICS,
INC., P.O. Box 896, Hartselle,
AL 35640, phone (205) 773-2758.
Bill Chapple, BA, BSE President;
Dean Chapple, Sec. & Treas. ;
John Pearson, Ph. D. Consultant;
Bob Morgan, Ph. D., Consultant.

Entire Contents (c) by
DYNAMIC ELECTRONICS INC., 1987.
DYNAMIC COLOR NEWS 1is intended

for the private use of our sub-

scribers and purchasers. All
rights reserved. Contents of
this magazine may not be
copied in whole or in part

without written permission from
DYNAMIC ELECTRONICS 1INC. Sub-
scriptions are $15/yr for U.S.A.
$18 Canada & Mexico, $30 other
foreign.

The purpose of this maga-
zine 1s to provide instruc-
tion on Basic & Machine Lan-
guage programming, Computer
theory, operating techniques,
computer expansion, plus pro-
vide answers to questions from
our subscribers.

The submission of questions,
operating hints, and solutions
to problems to be published in
this magazine are encouraged.
All submissions become the
property of Dynamic Electronics
if the material is used. We
reserve the right to edit all
material used and not to use
material which we determine is
unsuited for publication.

We encourage the submission
of Basic and Machine Language
Programs as well as articles.
All Programs must be well docu-
mented so the readers can under-
stand how the program works. We
will pay for programs and arti-
cles based upon their value to
the magazine. Material sent
will not be returned unless re-
turn postage is included. Basic
& ML programs should be sent on
a tape or disk & comments should
be sent as a DAT or BIN file.
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We are closi out these
Banker RAMS by & R Elec-
tronics. These upgrade the
older D, E, F or 285 and
earlier CoCo 2 computers with
4164 memory chips and a
socketed SAM (6883) chip.

Features include:
* Fast 35/40 Track Ramdisk

(2 Ramdisks with 512K)

32K to 200K printer spooler
(400K with 512K Ram)

More than 30 PMODE 4 screens

0S-9 Ramdisk 35-40 track
single sided or 40 track
double sided with 512K
Memory protected when reset
Toggle switch for 64K mode
Compatible with all software
Complete ready to install

X

* ¥

% ¥ ¥ x

$79.95
139.95

256K RAM
512K RAM

ME-1§-
ME-18A-

KOREANJCCT2

Two plug in assemblies will
upgrade the new CoCo-2 computers
to 258K. Two miniature toggle
switches allow independently
selecting any one of the 4-64K
memories. Features include:

* Powerful Memory Manager soft-
ware allows maximum use of
each bank. Use the ramdisk
or the second 32K bank.

Load any combination of pro-
grams into the banks. Quick-
ly switch from one to the
other.

Easy solderless installation
requires drilling two small
holes for the switches.
Order ME-18 $99.95

O

128K gMEMORIES

Same as the ME-18 except has one
switch and 2-64K memories with
Memory Manager Software. Up-
grades the new CoCo-2 Computers
to 128K. Order ME-19A $39.95

Upgrade 8-chip 4164 type 64K
computers to 128K with Memory
Manager software. ME-12 $39_95

MEMORY MANAGER - A complete set
of software for managing the
second 32K memory bank in 64K or
larger computers. Run Basic
pPrograms in each bank or use the
Ramdisk for program storage.
Available free with our memory
upgrades. $21.95 Disk or Tape.

MEMOR Y JSAUER]

Battery backup prevents loss o0Oa

programs due to power failures.
Mounts under keyboard. Consists
of dry recharageable battery,
control circuit, & miniature
toggle switch. Will power a
color computer for a couple of
hours during a power failure.
For CC-2 & older computers.
Price reduced. $39.95

DISTORJRAMDISK

A 256K Ram that plugs into a
slot on a Multi-Pak expander.
Works with all color computers.
Copy a disk into the Ram or make
multiple copies from the Ram to
disks. No modifications to the
computer are required. Software
is included $119.95.

Dyterm -Terminal Program $9.8b
Disasm-Decimal Assembler $9.95

Checks, VISA & MC Cards
Add $3 Shipping
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We have had many requests for
a geneology program. This pro-
gram 1is provided by T & D Sub-

scription Software (See their
advertisement on page 8) and is
used by permission.

This 1is a home management
program that will allow you to
trace your family tree both
backward and forward. It 1is
best to start with the oldest

known relative and work for-
ward. When you get to the menu
page, press V to View/Edit the
tree. Then press E +to edit.
Then enter the correct surname,

first name, and spouse’'s name
Press b5 for every child that
they had and then press 6 to put
in their names and marital sta-
tuses. It you go back to the
previous menu, you can use the
arrow keys to go back and forth
examining different levels and
columns. The children have al-
ready been placed in a higher
level. You can now repeat the
cycle with them and print them
out neatly on the printer.

1 REM COPYRIGHT (C) T&D SOFTWARE

1987 geneology
2 PMODEQ@: GOTO60000
50 REM

52 IFPEEK(116)=&H7F THENCLEAR6Q0Q
©P:MY=6:MX=14:MK=10:KK=150 ELS
ECLER2000:MY=6:MX=8:MK=8:KK=1
[7,]0)

53 DIM P$(30),CP$(6,MX,2),CP(6,M
X,MK+1),KD$(KK),KF(KK)

54 CP$(0,1,0)="<<SURNAME>>":CP$(
@,1,1)="<<FIRST NAME>>":CP$(Q
,1,2)="<<SPOUSE NAME>>":CP(@,
1,0)=1:CP(9,1,1)=0

57 IFPEEK (&HCQQ®)=68 THENDN=1 EL
SEDN=-1

60 CLS:PRINT:PRINT" gen
eology" : PRINT

61 PRINT" THIS PROGRAM WILL HELP

YOU KEEP TRACK AND MAKE
NEAT PRINT OUTS OF YOUR FAM
ILY TREE.

62 PRINT" THE CONTROLS ARE EASY
TO USE AND ALLOW YOU TO ED
IT AND SAVE DATA "
63 PRINT" THIS PROGRAM CAN WORK
FORWARD AND BACKWARD, BUT I
T IS BEST IF YOU START WIT
H OLDEST KNOWN RELATIVES AND
WORK YOUR WAY FORWARD. "
69 GOSUB99QVY:CLS:PRINT@64
7@ PRINT" THIS PROGRAM CAN HOLD
A MAXI- MUM OF 7 GENERATION
5 BY 12 FAMILIES WIDE WI
TH 10 KIDS PER FAMILY IN A 3
2K OYSTEM. ™
71 PRINT" FOR A 16K SYSTEM, THE
MAXIMUM IS 7 GENERATIONS BY
8 FAMILIES WIDE WITH 8 KIDS
PER FAMILY."
72 PRINT" THE PROGRAM WORKS LIKE
THIS: GENERATIONS ARE NUM
BERED FROM @ TO 7, @ BEING
THE OLDEST. " :GOSUB99@@:CLS: PR
INT@64
73 PRINT" START AT LEVEL @, PUT
IN THE NAMES. THEN SET THE
NUMBER OF CHILDREN IN THAT
FAMILY. NEXT, EDIT THE NAME
S OF THE CHILDREN TO BE CORR
ECT. WHEN A CHILD IS INITIAL
IZED, IT IS CLASSIFIED AS °’
5’ INGLE. AS LONG AS ITS
74 PRINT" STATUS IS NOT CHANGED
THE CHILD WILL BE LISTE
D ONLY WITHIN THAT FAMI
LY BLOCK. " :GOSUB80@@: PRINT" W
HEN THAT CHILD GETS MARRIED
AND YOU CHANGE THE STATUS O
N THE COMPUTER, THAT CHILD
IS AUTOMATICALLY TRANSFE
RRED TO
75 PRINT" NEXT HIGHER GENERATION
(LEVEL) ALONG WITH HIS/HER
SPOUSE. LATER ON, WHEN T
HEY HAVE CHILDREN, AND
THEIR CHILDREN MARRY, THE
Y TOO WILL BE AUTO- MATICAL
LY MOVED TO THE NEXT GENE
RATION TO START THEIR OWN
76 PRINT" ’FAMILY BLOCK’.™
77 GOSUB9©VY
80 CLS:PRINT@32

82 PRINT" geneology menu



84 PRINT

86 PRINT" i/o device = ";:
IF DN=1 THENPRINT"disk" ELSE
RINT"tape"

87 PRINT

88 PRINT" C. CHANGE I/0 DEVI
CE L. LOAD DATA FI
LE S. SAVE DATA

FILE
9@ PRINT" V. VIEW/EDIT TREE
P. PRINT TREE
Q. QUIT"
92 PRINT:PRINT" your ch

oice?"

94 K$=INKEY$: IFK$="" THEN94

95 P=INSTR("CLSVPQ",K$):IFP=@ TH
EN94

96 ON P GOTO 99,100,110, 120, 300,
990

99 IFDN=1 THEN DN=-1:GOT0O8@ ELSE
DN=1:GOTO80@

120 PF$="LOAD":GOSUB120@@: IFF$="
" THENS8®@

191 OPEN"I", #DN,F$

102 FORI=@TO MY:FORJ=1TO MX:FORK
=@TO2: LINE INPUT#DN,CP$(I,J,K
) : NEXT: FORK=@TO MK+1: INPUT#DN
,CP(I,J,K):NEXT:NEXT:NEXT

193 INPUT#DN, NK

194 FORI=1TO NK:LINE INPUT#DN, KD
$(I):INPUTH#DN,KF(I):NEXT

199 CLOSE:GOTO089

119 PF$="SAVE":GOSUB10@2@: IFF$="
" THENS8@

111 OPEN"O", #DN,F$

112 FORI=@TO MY:FORJ=1TO MX:FORK
=@TO2: PRINT#DN,CP$(I,J,K):NEX
T: FORK=@TO MK+1:PRINT#DN,CP(I
,J,K) :NEXT : NEXT : NEXT

113 PRINT#DN, NK

114 FORI=1TO NK:PRINT#DN,KD$(I):
PRINT#DN,KF(I):NEXT

119 CLOSE:GOT0892

120 X=1:Y=0

130 GOSUB120@2

140 PRINT@481, "ARROWS/LEVEL E/E
DIT M/MENU";

142 K$=INKEY$: IFK$="M" THENBQ

143 IFK$="E" THEN15Q

144 IFK$="B THEN145 ELSEIFK$=CHR
$(19) THEN146 ELSEIFK$=CHR$(8
) THEN147 ELSEIFK$=CHR$(9) TH
EN148 ELSE142

145 IFY=0 THEN142 ELSEY=Y-1:GOTO
130

146 IFY=MY THEN142 ELSEY=Y+1:GOT
0130

147 IFX=1 THEN142 ELSEX=X-1:GOTO
130

148 IFX=MX THEN 142 ELSEX=X+1:GC
TO1309

150 PRINT@480,STRING$(31,32);:PR

INT@480," PRESS 1-6 TO EDIT -

@ TO QUIT"; :PRINT@96,"1"; :PR
INT@160,"2"; : PRINT@192,"3";:P
RINT@224,"4"; : PRINT@256,"5 AD
D"; :PRINT@288,"6";

155 K$=INKEY$:IFK$="" THEN155 EL
SEIFK$="0" THEN1392

156 K=VAL(K$):IFK<1 OR K>6 THEN1
55

167 ON K GOTO 169,162,164,166,16
8,170

160 PRINT@1@6, "";:LINE INPUT T$:
IFT$<>"" THENCP$(Y,X,02)=T$

161 GOSUB10@@:GOTO150

162 PRINT@173,"";:LINE INPUT T$:
IFT$<>"" THENCP$(Y,X,1)=T$

163 GOSUB12@@:GOT0150

164 PRINT@206,""; :LINE INPUT T$:
IFT$<>"" THENCP$(Y,X,2)=T$

165 GOSUB10@@@:GOT0150

166 IFCP(Y,X,@) THEN155

167 CP(Y,X,0)=1:CP(Y,X,1)=0:G0OSU
B10@@:GOTO15@

168 IFCP(Y,X,1)=10 THEN155 ELSEC
P(Y,X,1)=CP(Y,X,1)+1:NK=NK+1:
KD$ (NK)="CHILD" :KF(NK)=0:A=CP
(Y,X,1):CP(Y,X,1+A)=NK

169 GOSUB10@@:GOTO0150

170 IFCP(Y,X,1)=0 THEN155 ELSEPR
INT@480,STRING$(31,32); : PRINT
@480," ARROWS MOVE STAR E/EDI
T Q/QUIT";

171 PT=1

172 PRINT@320+(PT-1)*16,"*";

173 K$=INKEY$: IFK$=CHR$(8) THEN1
80 ELSEIFK$=CHR$(9) THEN182
174 IFK$="E" THEN185 ELSEIFK$="Q

" THEN15@ ELSE173

180 IFPT=1 THEN173 ELSEPRINT@320
+(PT-1)%16," ";:PT=PT-1:GOTO1
72

182 IFPT=CP(Y,X,1) THEN173 ELSEP
RINT@320+(PT-1)%*16," ";:PT=PT
+1:GOTO172

185 PRINT@480," 1/EDIT NAME 2/ED
IT MAR. STATUS";

187 K$=INKEY$: IFK$="1" THEN190

188 IFK$="2" THEN194 ELSE187

190 PRINT@321+(PT-1)%*16,"";:LINE
INPUT T$:IFT$<>"" THENKD$(CP
(Y,X,PT+1))=T$

191 GOSUB12@@:GOTO0170@

194 A=CP(Y,X,PT+1):IFKF(A) THEN1
99

195 KF(A)=1:NG=Y+1:IFNG>MY THEN1
99

196 F=@:FORI=1TO MX:S$=CP$(NG, I,
@):IFS$="" THENF=I1:1=100



197 NEXT:IFF=0 THEN199 ELSECP$(N
G,F,0)=CP3(Y,X,0):CP$(NG,F, 1)
=KD$(A) :CP$(NG,F, 2)="<SPOUSE
NAME> " :CP(NG,F,0)=1:CP(NG,F, 1
)=0

199 GOSUB1@3@:GOTO150

300 CLS:PRINT@64

301 PRINT" SINCE ONLY A PORTION
OF THE ENTIRE TREE MAY BE

PRINTABLE ON A STANDARD W
IDTH PRINTER, YOU MUST SPE
CIFY WHICH COLUMN TO START
WITH. THIS WAY YOU CAN PR
INT OUT THE ENTIRE TREE 3C
OLUMNS AT A TIME AND TAPE"

302 PRINT" THE SHEETS TOGETHER T
O MAKE ONE VERY W I DE S
HEET. " : PRINT

303 PRINT" (1-";:Z2=MX-2:IFZ<10 T
HENPRINTUSING"#";Z; : PRINT")?
"; ELSEPRINTUSING"##";Z; :PRIN
T")? *;

304 LINE INPUT A$:SC=VAL(A$):IFS
C=0 THENS8O

305 IF SC<1 OR SC>Z THEN30@

309 FORY=@ TO6

310 FORQ=1TO030:P3$(Q)=STRING$(80,
32) : NEXT

320 FORX=SC TO SC+2

330 IFCP$(Y,X,0)="" THEN 370

334 T$="x"+CP3(Y,X,0)+"x": IFLEN(
T$)<23 THENT$=STRING$( (24-LEN
(T$))/2,32)+T$

335 MID$(P$(1), (X-SC)*24+1,LEN(T
$))=T$

336 N13=LEFT$(CP$(Y,X,1),10):N2%
=LEFT$(CP$(Y,X,2),10)

337 IFLEN(N1$)<10 THEN N1g$=" "+N
18:GOTO337

338 T$=N1$+" & "+N28%

340 MID$(P8(2), (X-SC)*24+1,LEN(T
$))=T$

342 T$=".":MID$(P$(3), (X-SC)*24+
12,LEN(T$))=T$

344 MID$(PG(4), (X-SC)*24+12,1)=T
3

345 T$="............ " :MID$(P$(5)
, (X-SC)*24+6,LEN(T$))=T$
346 T$=". .":MID$(P$(6)

, (X-SC)*24+6,LEN(T$))=T$

348 NK=CP(Y,X,1):IFNK=@ THEN370

350 FOR U=1 TO NK STEP 2:V=CP(Y,
X,0+1)

362 T$=LEFT$(KD$(V),8)+" ":IFKF(
V) THENT$=T$+"M" ELSET$=T$+"S

355 MID$(P$(6+0), (X-SC)%*24+1,12)
=T$:V=CP(Y,X,0+2)

356 T$=LEFT$(KD$(V),8)+" ":IFKF(
V) THENT$=T$+"M" ELSET$=T$+"S

357 IFU=NK AND INT(NK/2)<>NK/2 T
HEN360

368 MID$(P$(6+U), (X-SC)*24+12,12
)=T$

360 NEXT U

370 NEXT X

371 FORQ=1TO30:IFP$(Q)=STRING$(8
©,32) THENP$(Q)=""

372 NEXT Q

375 FORQ=1TO0O30@

376 IFP$(Q)="" THEN378

377 PRINT#-2,P3(Q)

378 NEXT Q

379 PRINT#-2

380 NEXT Y

399 GOTO8@

990 CLS:PRINT@232, “ok to quit? y
/n"

991 K$=INKEY$: IFK$="N" THEN8Q

992 IFK$<>"Y" THEN991

999 END

1000 CLS:EF=0:5S3=CP$(Y,X,0):F13=
CP$(Y,X,1):F2$=CP$(Y,X, 2)

1020 CLS:PRINT

1230 PRINT"
N "X

1835 IFS$="" THENEF=1:PRINT:PRIN
T" SURNAME: empty":GOTO1060

1040 PRINT

1250 PRINT" SURNAME: ";S$

1260 PRINT

1070 PRINT" FIRST NAME: ";F1$

1080 IF CP(Y,X,@2) THENPRINT" SPO
USE NAME: ";F2$ ELSE PRINT

1290 PRINT" MARRIED? ";:IF
CP(Y,X,2) THENPRINT"YES" ELSE
PRINT"NO"

1105 IF CP(Y,X,0)=0 THEN1999

1110 PRINT" NUMBER OF CHILD
REN: ";CP(Y,X,1)

1120 N=CP(Y,X,1):IFN=@ THEN1200@

1125 PRINT" -~ CHILDREN -

LEVEL "Y,;" COLUM

1130 FOR I=1 TO N

1135 IFKF(CP(Y,X,I+1)) THEN ST$=
“"M" ELSE ST$="S"

1140 PRINT@321+(I-1)%16,USING"%

% !";,LEFT$(KD$(CP(Y,

X,I1+1)),12);ST$;

1150 NEXT

1200 REM

1999 RETURN

8000 GOSUB9920W:CLS:PRINT@32:RETU
RN

9000 PRINT@484, "press any key to
continue”;

9010 IFINKEY$="" THENSO10

9020 RETURN

10000 CLS:PRINT@228,PF$+" FILENA
ME: ";:LINE INPUT F$:RETURN

60000 PCLEAR1:GOTO50
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PART % 14
LDU #RES+3 ;TO RESULT
e LDB #4 ;4 BYTES
4 LITTLE INORE MATH ANDCC #$FE ;CLEAR CARRY
LOOP LDA ,X ; GET OPER
The largest number that can ADCA ,Y :ADD 2ND #
be represented in 16 bits is STA ,U :SAVE RESU
65,535. Sometimes we may need LEAX -1,X : DO NEXT
to deal with numbers larger then LEAY -1,Y
that. We can accomplish this by LEAU -1,U
putting together one byte adds DECB : COUNT-1
or subtracts using the ADC or BNE LOOP
SBC instructions. The ADC and SWI
the SBC commands, adds and sub- NUM1 FDB $A@13
tracts numbers using the carry FCB $F@67
condition code. The ADC and the NUM2 FDB S$EQEQ
SBC can be used with the 8 bit A FDB $10FE
or B registers. The ADC adds RES FDB @
numbers like the normal ADD in- FDB @
struction except, that the cur- END
rent result held in the carry is
added to the result. For ex- In the above routine we start
ample, if we added the numbers by pointing the X register to
100 + 200 then the result would the least significant byte (LSB)
of course be 30@ but, since an 8 of the first number and the Y
bit register can only hold a register to the LSB of the se-
value of @ to 255 the overflow cond number we want to add to-
sets the carry condition code gether. Then we add the LSB and
bit. If we added the two num- then the MSB of the numbers. We
bers above using an 8 bit add next point to U register where
the result held in the register we will place our result. Then
would be 45 and the carry would since we are adding four byte
be set. number we load the count in the
B register with four. We could
200+100=300 change this to any value we
45+255=300 result+carry wanted just be sure to align the
X, Y and U registers according-
The ADC instruction takes ad- ly. On the next line we "mask"
vantage of this fact by adding the carry code using the AND
in the carry for you. Here is operation, this clears the carry
how we can use the ADC instruc- for the first addition since we
tion to perform multiple-preci- don’t want to add the carry in
sion addition. the first +time around. Then
4-BYTE ADD: beginning at loop we load the A

register with a byte of the
first number and then ADC the
second numbers to it storing the
result in the U register.

MATH LDX #NUM1+3 ;POINT TO LSB
LDY #NUM2+3 ;LSB OF 2ND
7



MAGAZINE

* Programs for business, home management,
self-improvement, games, and utilities

FOR COLOR COMPUTER USERS.

PLEASE SEND ME 12 ISSUES OF SPECTROGRAM
MAGAZINE FOR $18 (40% OFF THE COVER PRICE).

* Reviews of Color Computer products Name: —
*  Tutorials on programming in Assembly, C, Address:
Pascal, and Basic City:
* Contests State: Zip:
() Check Enclosed () Viss () Mastercard

As an introductory offer, you can order the first Card # Exp. Date:
year of SPECTROGRAM Magazine at 40% off
the cover price. For $18, you will receive 12 Kail tor SPECTROCRAM Magazine
issues of the magazine that could become the Rockford, IL 61105
most informative addition to your Color Computer (s15)968-9600
system. . TRUTER TIPE: PERIPHERALSt

We want to establish a line of two-way commu- VIR cotor tomater : : T

nication between our staff and our readers as
an aid in serving your needs. Please enclose
any comments or special requests with
yowr subscription form.

GROUP RATES: $15 with orders of
five or more subscriptions!

SPECIAL DEAL ON
500 PROGRAMS!

GET 50 DISKS OR 50 CASSETTE TAPES FULL OF OVER
500 PROGRAMS. HERE IS WHAT YOU'LL RECEIVE:

#*Over 250 Utility/Home Application Programs including a
Word Processor, DataBase, Spreadsheet, Account Man-
ager, 2 Basic Compilers, Terminal Programs, ROM Copies,
Mail List, Machine Language Tutorials, Plus Much More!

»Over 200 exciting games including Warlords, Star Trek,
Super Vaders, Solar Conquest, Horse Races, Footbalil,
Baseball, Frog Jump, Invader, Plus Much More! (Many
machine language games)

# Over 30 adventures including The College Adventure, Dun-

hip Wreck, Zigma

geon Master, Space Lab, Ice World,
Experiment. Plus 32K Graphic Adventures.

EACH INDIVIDUAL ISSUE SOLD FOR $9.%
EACH OR $450 FOR ALL 50 ISSUES. WE
SLASHED THE PRICE TO ONLY 149%.

REG. 450 149%

% THIS MONTH ONLY» %
AN

Buy this package of 500 programs and
receive a free 6 month subscription.
(A *35 value)

)

4
() e e P
() ype

( ) 16k Coler Computer () oisk orive f0) (1) (2) (I)

{ ) 4% Coler Computer ( ) Multi-Pek Interface

{ ) Other--Specify ( ) Other—Specify

PROGRAR PREFERDCE:
( ) Dusiness

() Gams

( ) Srophics

} Tutorfals

) oatitities

) Home Mansgevent
) Self-Isprovement

RGUAGES :

) Extended Basic
) Coler Basic
) Oisk Baste
) BasicO®

) Pascat

)

(V]
(
(
(
( {
{ (
{ ) C Campiler (

(

THE GREATEST SOFTWARE DEAL
ON EARTH JUST GOT BETTER!

THAT'S RIGHT! THIS MONTH WE'VE DROPPED OUR YEARLY
SUBSCRIPTION RATE AN UNBELIEVABLE *10.> TO ENTICE YOU
INTO SUBSCRIBING WITH US. GET 12 DISKS OR TAPES A YEAR
CONTAINING OVER 120 QUALITY PROGRAMS. A SUBSCRIP-
TION TO T & D SOFTWARE CONSISTS OF 10 READY-TO-LOAD
PROGRAMS DELIVERED BY FIRST CLASS MAIL EVERY MONTH.

NO WE ARE NOT THE SAME AS THE RAINBOW ON TAPE. IN
FACT, MANY SUBSCRIBERS HAVE WRITTEN IN AND SAID THAT
WE ARE MUCH BETTER THAN RAINBOW ON TAPE!

PRICES
TAPE
ORDISK MONTHONLY'
1YEAR(121ssues) J79:00 £80.00
BMO. (8 lasuss) Avol 35.00
11SSUE L00 8.00
Michigan Residents Add 4%
verseas Add $10 to Subscriplion Price
Personal Checks Welcome!

+ 16K-64K Color Computer OUR LATEST ISSUE CONTAINED
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We do subtraction in the
same manner except, this time
the carry holds a borrow from a
next higher byte.

4-BYTE SUBTRACTION:

MINUS LDX #NUM1+3
LDY #NUM2+3

LDU #RES+3
LDB #4
ANDCC #$FE
LOOP LDA ,X
SBCA ,Y
STA ,U
LEAX -1,X
LEAY -1,Y
LEAU -1,U
DECB
BNE LOOP
SWI
NUM1 FDB $1047
FDB $0@76
NUM2 FDB $6798
FDB $32F0
RES FDB @
FDB ©
END
MULTIPLICATION

If you remember from a past
part of this series I showed you
how to use the built in MUL in-
struction to perform 8 bit mul-
tiplication. Since the MUL in-
struction used the two 8 bit A
and B registers, we found out
that the highest multiply we
could perform was 255 % 255 =
65,025. We can perform higher
precision multiplcation by doing
two seperate multiplications and
a little addition. Here we will
multiply a two byte number with
a one byte number leaving a
three byte result.

MULT LDA NUM2
LDB NUM1+1
MUL
STD RES+1
LDA NOUM2
LDB NUM1
MUL
ADDB RES+1
ADCA #0
STD RES

;ADD IN CARRY

SWI1
NUM1 FDB $FFFO

NUM2 FCB 67 ;MULTIPLER
RES FDB ©
FCB ©
END
DIVISION

We will next see how to divide a
two byte number by a one byte
number. We do this division by
a method known as ‘“"restoring
division" by subtracting the
divisor from the dividend, if
the subtaction goes we add one
to the answer, if the subtrac-
tion doesn’t go we "restore" the
dividend by adding the divisor
back to the dividend. We check
this subtraction by testing the
carry flag. If the Carry is set
(1) the subtraction will g0
otherwise we add the divisor
back to the dividend and try
again. Remember that we are
dealing with binary numbers.

MATH LDX DIVI ;GET DIVIDEND
LDA DIVS ;GET DIVISOR
PSHS X,A ;SAVE THEM

CLRA
LDB 1,S ;GET BYTE
;OFF STACK
BSR DIV ; PERFORM DIVIDE
STB 1,S ; SAVE RESULT
LDB 2,5 ;GET LSB
BSR DIV
STB 2,S
PULS B,X ;GET QUOTIENT
SWI
DIV LDX #8 ; COUNTER
DIVl LSLB
ROLA ;SHIFT D REG
ORB #1 ;SET Q BIT TO 1

BCC DIV2 ;NO CARRY?
SUBA 2,S ;SUB GOES
BRA OUT
DIV2 SUBA 2,S
BHS OUT
ANDB #$FE ;RESET BIT
ADDA 2,S ;RESTORE DIV
OUT LEAX -1,X
BNE DIV1
RTS
DIVI FDB $@3E8
DIVS FDB $75
END



In the above the X register will
contain the answer and the A
register will contain the re-
mainder of the division. In the
above routines we have been
dealing with unsigned numbers.
To discover the sign of a number
we look at the Most Significant
bit of the byte designated as
the "sign bit". If this bit is
set (1) the number is negative
if reset (@) the number is
positive. If we assembled the
Assembly statement LDA #-1 you
would see the the number -1 was
represented by the hex value of

$FF or 255. We can find the
value of a negative number by
using taking the +two’s comple-

ment of the number and adding
one.

EXAMPLE:

-1=11111111

TWO’S COMPLEMENT
% /I /I R A

PLUS ONE
Q2O I1

To perform this in Assembler we
would do the following using the
COM instruction.

START LDA #-1
COMA
ADDA #1

The 6809’s instruction set has a
command that will perform this

function for us called the NEG
or Negate instruction. The NEG
works with the A or B registers

or a memory and performs a two’s
complement on them and adds one.
In effect this command changes a
negative number into a positive
one and visa versa.

NEGA

NEGB

NEG MEMORY

To do Signed math, we perform
unsigned arithmetic operations
then use the EOR Exclusive Or
instruction to obtain the

correct sign. The sign of a
math operation is the EOR of the
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two operands or numbers.

@ EOR @ = O
@ EOR 1 =1
1 EOR 2 =1
1 EOR1 =20

Remember the the MSB bit holds
the sign of a number. If both
numbers are positive their sign

byte will be zero and the re-
sulting number will be posi-
tive. If either number is nega-
tive, the sign bit = 1. Let’s

perform a signed multiply.

SIGN LDA NUM1
EOR NUM2 ;CHECK SIGNS
PSHS CC ; SAVE RESULT
LDD NUM1
BPL PLUS ;IF +
LDD #0
SUBD NUM1 ;MAKE NEG
STD NUM1
PLUS LDA NUM2
BPL PL2 ; IF +
NEGA ;MAKE IT NEG
STA NUM2
PL2 BSR MULT
PULS CC ;GET SIGN BACK
BPL FIN END IF +
LDD #0
SUBD RES
STD RES ;- RESULT IN D
FIN SWI
MULT LDA NUM2
LDB NUM1+1
MUL
STD RES+1
LDA NUM2
LDB NUM1
MUL
ADDB RES+1
ADCA #0
STD RES
RTS
NUM1 FDB $Q3ES8
NUM2 FCB 375
RES FDB @
FCB 2
END

In the above the answer will be
in RES. As you can see from the

above routines that these math
function take quite a bit of
work to implement in Assembly
language. In a future issue 1
will show you how to use the
Floating Point Math routines
that Basic uses to perform its
math.



INTERFACING CONIPUTERS

In this series we have been
showing how to use the various
ports on the computer. We co-
vered the serial port and gave a
terminal program for transfer-
ring programs and data to an-
other computer or device.

For the past few months we
have been looking at using the
Joystick ports for various ap-

pPlications. There are 4 joy-
stick ports within the compu-
ter. Each Jjoystick plug con-
tains two ports. The term

"port" means a connector for
bringing information into the
computer or taking information
from the computer. For color
computers there are 4 joystick
ports, one serial port, and one
expansion port. The serial port
is used for a printer and the
expansion port can be used for a
disk drive or cartridge.

The joystick ports accept
voltages from @ to 5 volts. This
voltage is converted into a di-
gital word by the JOYSTK (X)
command where X is a value from
@ to 3. An analog to digital
converter converts the Jjoystick
voltage to a value from @ to
63. We can use the joystick
port for other purposes if we
can apply a voltage from @ to b5
volts to the port.

This month we want to look at
measuring light using a joystick
port. Fortunately a photo re-
sistor is readily available at
Radio Shack and other electronic
supply stores. These are called
Cadmium Sulfide (Cds) Photo
cells. A photo cell is a resis-
tor that changes value with
light. It has the characteristic
of decreasing resistance as more
light is detected.

Refer to our basic Jjoystick
circuit in Figqre 1. Pin 1 is

R

| < Joystick
Pins
Ra

[
FIGURE |

the input to the computer and
its voltage is what is detected
by the Jjoystick command. To
measure light we will let the
photo cell be Rl1. The value of
R2 should be about 1iK.

We do not have a device for
measuring light like we do for
voltage or temperature. However
we can tell when it 1is normal
room light, dark,or very bright.
We could establish a light level
and easily build a controller to
turn on outside lights at dark
and turn them on when the sun
comes up. Color computers are
very good for controlling devi-
ces and are used for this pur-
pose by many industries. The
cassette relay can be used to
turn on a larger relay for con-
trolling devices. Of course it
can be controlled by the MOTOR
ON and MOTOR OFF commands.
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SOFTWARE

After wiring the photocell to
a joystick plug as shown in Fig-
ure 1, write a simple program
similar to the following:

12 A=JOYSTK(@)
20 7@0,A
39 GOTO 10

To get a feel for the numbers
versus light hold the photo cell
in bright light and look at the
number on the screen. Then co-
ver the photo cell and look at
the number. These will be the
limits. Then place the photo
cell in normal room light. The
program can be expanded to print
comments about the light.

For controlling 1lights with
the motor we could add lines.

10 A=JOYSTK(Q)

20 7@@,A;X$

25 IF A<=3@ THEN MOTOR ON:
X$="LIGHTS ON

26 IF A>32 THEN MOTOR
OFF:X$="LIGHTS OFF

30 GOTO 1@

Notice 1lines 25 and 26 turn
the motor on or off depending
upon the 1light intensity. We
picked 30 and 32 as levels to
turn the motor relay on and
off. The numbers may be dif-
ferent depending upon the photo
cell used and the amount of
light needed.

Next month we will cover a
different subject. As you can
see from our discussion of the
joystick ports, there are many
things the computer can be made
to do with only a minimum of
effort.

(r' RENEWAL TIME?

The date beside your name on
the address label indcates
the 1last issue you will re-
ceive. Send in your renewal
if you want to continue re-
ceiving technical informa-
tion on Color Computers.
This is the last issue for
\{hose with 6/87.

TELEWRITER 64
WORD PROCESSOR

This excellent word proces-
sor will handle all of your
writing requirements. With
its full screen editor, any
part of the text can be quick-
ly accessed with the arrow
keys. Phrases or paragraphs
can be inserted, deleted, or
copled to an- other part of
the text. The completed writ-
ing can be saved to a cassette
or disk or printed on any
printer. Features include:

3 display formats of 51, 64,
or 85 columns x 24 lines
True lower case characters
User—-friendly full screen
editor
Right Jjustification
Drives any printer
Runs in 16K, 32K, or 64K
computers
Menu driven disk and
cassette 1/0

CoCo 3 Compatible with
Poke for 32K mode.

Disk $59.95, Tape $49.95
UOLTRA - TELEPATCH

Telewriter 64 enhancer that
adds featurs such as block
transfer, autokey repeat,
overstrike, visible carriage
return, in memory disk 1I/0
module, tpyeahead buffer, fast
disk I/0, search & replace
control codes, user definable
defaults, word delete, disk
spooling, key beep, multiple
print copies.

Modify the boot program for

your parameters. Print +to
disk with TSPOOL or make
multiple copies with TPRINT.

$19.95 disk
Add $3 shipping

DYNAMIC ELECTRONI1ICS
P. O. Box 896 (20b) 173-2758

L Hartselle, AL 35640
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PART 4 (FINAL)

In this series we have been
looking at methods of using
Eraseable Programmable Read Only
Memories (EPROMS). The opera-
ting instructions for a computer
are contained in Read Only Mem-
ory (ROM) chips. Information is
not 1lost when power is removed
from these chips. Have you ever
wondered how your computer ini-
tializes memory and displays the
message after +turning on the
power? There is a power on reset
routine that is programmed into
the ROM and causes the micropro-
cessor to go through the ini-
tialization process.

The ROMS used in the computer
are all produced from a mask and
have the same pattern. The pat-
tern can not be changed. On the
other hand, EPROMS can be erased
and reprogrammed with different
patterns. The basic, extended
basic, and disk basic ROMS can
be duplicated by an EPROM. For
a disk controller, several disk
operating systems can be placed
in EPROMS and selected as need-
ed. In the preceeding editorials
we have given details for wiring
a control circuit to an EPROM.
The voltages and signals are
present within the computer and
the control circuit and EPROM
chip can be mounted on top of
other chips. We also showed how
to select BK banks using a 27128
or 27256 EPROM.

Let’s give a word of warning
for those who may be interested
in purchasing an EPROM program-
mer. There are two types of
EPROMS. The older types regquir-
ed 21 volts for programming.
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The newer types require about 12
volts. We would recommend the
newer types because chips for
the higher voltage are not being
manufactured now. So when you
purchase an EPROM pProgrammer
make sure it will program the
newer chips such as the 27265
and 27512 unless you have a good
source for the older chips. The
27512 contains 8-8K bytes. This
can hold a lot of information.

ADDRESSING THE EPROMS
the

There are two places in

memory map that an EPROM can
occupy. For a cassette system,
an EPROM can occupy the area

reserved for a cartridge or the
disk controller. This starts at
49152 ($CPP@). The second area
is the top 8K which starts at
57344 ($EQ0Q).

To use the cartridge port an
EPROM can be placed in a cart-
ridge. The EPROM is enabled
when pin 32 of the expansion
port goes low. To use the upper
memory, a circuit similar to
Figure 3 on page 9 of our April

issue can be used to select the
EPROM and deselect the disk
drive.

PROGRAMMING THE EPROM

There are some things to be
aware of when programming the
EPROM. First of all the memory

where the programming occurs 1is
not the same as the memory the
EPROM will be using. For ex-
ample our EPROMS are programmed
from the 8K of memory starting
at 8192 ($2000). This will be
address 9000 for the EPROM.



CC TERM (new)

CC-THERM is a digital thermometer for
Radio Shack Color Computera. It con-
sists of a thermistor wired to the end
of a flat cable. The other end of the
cable is wired to a Joystick plug. The
thermistor can be mounted on a wall, in-
side equipment, or outside for tempera-
ture measurements. It can be used to
monitor the temperature inside a compu-
ter or other equipment where a remote
temperature measurement 1is desired. T