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256K 
MEMORY 

& 512K 
UPGRADES 

If you have a 64K computer 
with sockets for the SAM and 
4164 chips then you can update 
it to 256K or 512K. The ramdisk 
allows programs to be retain 
within your computer and loaded 
as needed. Features include: 

* 40 Track Single Disk Swap 
Can serves as second drive. 

* Fast 35/40 Track Ramdisk 
(2 Ramdisks with 512K). 

* 32K to 200K printer spooler 
(400K with 512K RAM). 

* More then 30 PMODE 4 screens 
at once. 

* Pager configures computer for 
8 (16 with 512K) 32K pages. 

* OS-9 Ram Disk 35-40 track 
single sided or 40 track 
double sided with 512K. 

* Memory is protected when the 
computer is reset. 

* Solderless installation. 
* Miniature toggle switch can 

force computer into 64K mode. 
* Compatible with all software. 

Software is supplied on tape 
or disk execept OS-9 is not 
available on tape. Specify your 

choice when ordering. Assemblies 
are complete ready to install 
with memories and 64K mode 
switch. Order ME-16 for 256K 
assembly, ME-14B provides extra 
256K for ME-16. ME-16A for 512K 
assembly. 

ME-16 256K RAM 
ME-14B - Second 256K 

for ME-16 
ME-16A - 512K RAM 

$89.95 

69.95 
159.95 

128K UPGRADES * 

* 
ME-10A Upgrades 64K Korean* 

Computers to 128K. $49.95 * 

ME-12 - Upgrades all 64K com-* 
puters with 4164 memory chips to* 
128K. $49.95 * 

* 

* 
VIDEO REVERSER * 

* 

An integrated circuit that* 
mounts on the 6847 and reverses* 
the video reducing eye strain.* 
Minor soldering for CC-2. $9.95* 

* 

MEMORY SA VER * 

(Uninterrupted Power Source) * 
* 

Our UPS saves your programs from* 
being lost due to power fail-* 
ures by providing power to the* 
memories from its battery. The* 
assembly consists of a control* 
circuit, battery, miniature tog-* 
gle switch and a light emitting* 
diode (LED). The control cir-* 
cuit and battery mount under the* 
keyboard or can be mounted out-* 
side. The switch enables the* 
UPS and the LED glows when power* 
is available. For all computers* 
with 5 volt memories. $59.95* 

* 

MEMORY MANAGER * 

(New Product) * 
* 

A complete set of software for* 
managing the second 32K memory* 
bank for 64K and larger compu-* 
ters. Run Basic programs in both* 
banks, continue a basic program* 
from one bank to the other, use* 
the second bank for a RAM DISK,* 
configure the computer for the* 
all RAM mode and store programs* 
in the upper memory. $27.95* 
cassette, $29.95 disk. * 

24 hr phone. Checks, VISA & MC cards. Add $3 ship. 
* 

* 

DYNAMIC ELECTRONICS INC. 

P. 0. Bo� 896 (205) 773-2758 
HARTSELLE� AL 35640 

* 

* 

* 

* 

* 
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WRITI�G 
PROGRAMS 

(Part 14) 

In this series we have been 
explaining how to write basic 
programs. For the last few 
months we have been looking at 
creating seperate files. This 
can get very involved but is a 
good application for the pro­
gramming material we have co­
vered. We want to continue with 
this, but first let's take some 
new material. 

EDITING BASIC PROGRAMS 

The extended basic edit com­
mand is very powerful. We want 
to show how to use this for 
editing our basic statements. 
We will cover a few of these 
each month. Extended basic is 
required for using the edit 
feature. 

INSERT & DELETE 

These two commands will al­
most handle the edit require­
ments. Let's take an example 
and show how to use them. 

10 PRINT"THIS SA XCOMPUTER." 

We want to add an I before the S 
to form the word "IS" and elimi­
nate the X preceeding COMPUTER. 
To get into the edit mode type 
"EDIT 10 <ENTER>". The following 
will appear. 

lfll F'RINT"THIS S A XCOMF'UTER. 11 

The cursor will appear on the 
first character which is the p 
in PRINT. Move the cursor with 
the space bar to the S where we 
want to insert the I. Then do 
the following: 

1. Type "I" to enter the insert 
mode. 

2. Type another "I" to insert 
an I. This will appear on 
the screen. 
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3. Hold the shift key down and 
press the "UP ARROW". This 
exits the insert mode. 

We have inserted the I for IS. 
You can now press the "L" key 
and the line will be displayed 
in its present form and the 
cursor will appear on the first 
character. The "I" should be 
inserted. You are still in the 
EDIT mode. 

Now move to the X by using 
the space bar several times. 
Then press the "D" key once. 
This will delete one character 
which is the X. You can move 
back and forth with the space 
bar and left arrow to verify 
that the X has been deleted. 
Pressing "L" lists the line and 
puts the cursor in the first 
position. If the statement is 
like you want it, then press the 
"ENTER" key to complete the 
editing process. 

Let's summarize these 
commands. 

1. To enter the edit mode type 
EDIT LINE NUMBER ENTER. 
Example: EDIT 10 <ENTER> 

2. The cursor is over the first 
character. Move to the char­
acter to be edited by using 
the space bar and left 
arrow. 

3. Pressing "D" will delete the 
character under the cursor. 
Press "D" for each character 
you want to delete. 

4. Press "I" to insert charac­
ters. Type in the characters 
you want to insert. Hold the 
shift key down and press the 
up arrow key to exit the in­
sert mode. 

5. Typing 11 L 11 will list the 
program and leave you in 
the edit mode. 

6. Press <ENTER> to exit the 
edit mode. 

We will cover more on using the 
EDIT command next month. 



PROGRAMMING 

Last month we gave some ex­
amples on editing a text file. 
We showed what would be involved 
in deleting characters or in­
serting characters. To delete N 
characters we have to move all 
characters past those deleted 
forward in memory N locations. 
If we insert N characters then 
we have to move all characters 
back in memory by N locations. 
Let's look at moving blocks of 
text. 

BLOCK MOVING 

Why would we want to move a 

block of text? Suppose you have 
an address file of customers. 
You would like to rearrange the 
file so that all of the custo­
mers in the same state or city 
are ordered together. Dr maybe 
you would like ta update your 
mailing list and move less 
active customers to the end of­
the list. Let's look at the 
pointers we would need first. 

1. X=Beginning of the block 
2. Y=Ending of the block 
3. Z=New location for the 

block. 

There are two methods we can 
use. Let's demonstrate these 
with example programs. 

5 ?"BLOCK MOVE SUBROUTINE 
10 FOR J=l TO Y-X 
15 'PUT CHARACTER IN A 
21Zl A=PEEl<(J) 
25 'MOVE ALL CHARACTERS UP ONE 

LOCATION 
30 FOR K=X+l TO Z 
40 B=PEEl<<K>:POKE B-1,K 
51Zl NEXT K 
55 'STORE THE CHARACTER IN THE 

NEW LOCATION 
60 POKE Z,A 
70 NEXT J 

The preceeding program would 
be very time consuming. It 
holds the first character in A 
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and then moves a_l l characters to 
create a space at Z. Then the 
value A is stored in z. It then 
takes the next character and 
continues until all characters 
have been moved. 

MEMORY BUFFER 

The time can be greatly re­
duced by using a memory buffer. 
A good place to put the buffer 
would be at the end of the text 
file. Lets look at a program 
for using this method of moving 
a block. 

10 'MOVE A TEXT BLOCK TO END OF 
FILE-EF 

15 P=EF:BS=Y-X 
21Zl FOR J=X TO Y 
3121 A=PEEK<J) 
40 POKE P,A:P=P+l 
50 NEXT J 
6121 'MOVE TEXT FORWARD TO FILL 

IN WHERE THE BLOCK WAS 
7121 FOR J=Y TO Z 
8121 A=PEEK<J> 
90 POKE J-BS,A 
100 NEXT J 
110 'MOVE THE BLOCK TO THE NEW 

LOCATION 
120 FOR J=0 TO BS-1 
130 A=PEEK(J+EF> 
140 POKE Y-BS+J,A 
150 NEXT J 

ML SUBROUTINES 

Because of the slowness of 
basic for quickly moving blocks 
of information, we will use 
machine language <ML) subrou­
tines for moving information in 
our files. We are starting a 
series on ML Programming in this 
issue and suggest that you read 
these so you can understand how 
a ML Subroutine works. A ML 
subroutine can be linked to 
basic with the EXEC command. A 
number follows the EXEC command. 
This number is the memory loca­
tion where the ML subroutine 
starts. When the ML subroutine 
is completed, it returns to 
basic. So as far as basic is 
concerned, it thinks that the ML 



subroutine WdS a basic 
subroutine. 

The example basic subroutines 
we are giving shaw haw ta move 
information. The procedure is 
the same when using ML Subrou­
tines. Techniques for program­
ming are similar even when dif­
ferent programming languages are 
used. 

We have been using an address 
or text file as an example. We 
also want to show how to create 
a file similar to a spread sheet 
so that mathematical operations 
can be performed. Other file 
example would be a monthly re­
cord of expenses,inventory file, 
and depreciation schedule for 
capital equipment. 

The Basic commands that we 
will be using have been covered 
in this series. So now we are 
giving examples of how to use 
the programming skills we have 
developed. 

ML PROGRAMMING 
(Part 1) 

Due to the requests of our 
readers we are starting this 
series. As an introduction 
let's define our objectives. 
First of all we want to look at 
the microprocessor 's architec­
ture. We will show in general 
terms how the microprocessor and 
its support circuitry works. The 
second thing we want to show is 
how to hand assemble machine 
language codes. This is goad 
practice because it will really 
give you an insight into the 
operation of the microprocessor. 
We can expand this and design a 
simple assembler that you can 
use. 

Our third objective will be 
to show how to merge machine 
language subroutines with basic 
programs. This is the techni­
que we use for most of our pro­
gramming. This is a very po­
werful tool hecause you have the 
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ease of programming in basic and 
the speed of machine language 
subroutines. 

Also we will define the op­
erations that can be performed. 
If you have an assembler then 
this will make it easier for you 
to understand how ta use it. 
Where possible we will relate 
ideas to basic. 

6809 STRUCTURE 

A microprocessor has internal 
registers that hold values. A 
register can operate on another 
register or external memory. As 
an example the A and B registers 
are generally used for calcula­
tions. These are 8 bit regis­
ters and can hold a value up ta 
256. We will be using binary 
and hexidecimal arithmetic. Hex­
idecimal consists of 4 binary 
bits and has a decimal value 
from 0 to 15. It uses the num­
bers from 0 to 9 and the letters 
from A to F to indicate values 
from 10 to 15 respectively. 
Other 8 bit registers are the 
direct page register and the 
conditional code register. Each 
of these registers contains use­
ful information which we will 
explain later. There are four 
16 bit registers. These are 
generally used as pointers and 
are labeled PC,X,Y,U, and S. PC 
stands for Program Counter. 
This points to the memory that 
contains the next instruction. X 
and Y are index registers. We 
can use them as a reference far 
doing operation. As an example 
for moving a block of data, the 
X register can point to the next 
data byte to get and the Y can 
point to the memory location to 
which the byte is going. U and S 
are called stack registers. A 
stack is a portion of RAM re­
served for the microprocessor. 
The following is a summary of 
the microprocessor 's registers. 

X-Index Register 
Y-Index Register 
LI-User Stack Pointer 
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S-Hardware Stack Pointer 
PC-Program counter 
A-Accumulator Register 
B-Accumulator Register 
DP-Direct Page Register 
CC-Conditional Code Register 

The 6809E microprocessor was 
developed by Motorola. The 
instructions are confusing if 
you are not familar with micro­
processor terminology. We want 
to explain what the terms mean 
so that you can read the data 
sheet and have a good idea of 
what it says. The registers 
contain the important informa­
tion that the microprocessor 
uses. The microprocessor either 
uses the information in the 
registers or goes to a location 
designated by a register. The 
next machine code to which the 
PC is pointing determines what 
is to happen next. 

It is not hard to write 
simple routines with a 6809E 
microprocessor. However it is 
necessary to understand how the 
microprocessor operates and the 
tools we have available. 

Interrupts 

Interrupts -stop the micro­
processor from doing the task it 
is doing, and assigns it another 
task. Depending upon the type 
of interrupt, it is possible to 
continue with the first task 
after the interrupt. We are all 
familiar with the rear reset 
push button. When this button 
is pushed an interrupt called 
RESET is enabled which causes 
the computer to go through its 
initialization routine. When 
the computer is first turned on, 
the RESET interrupt is activa­
ted. This forces the micropro­
cessor to go to memory location 
65534 ($FFFE) for the address of 
the RESET routine. This address 
is contained in the basic ROM 
along with the reset routine. 

Next month we will continue 
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and take a few of the micropro­
cessor's commands with examples. 
We will also discuss mare of the 
computer's architecture. 

INTERFACING 
COMPUTERS 

(Part 3) 

You have a complete color 
computer system with disk 
drives, printer, and numerous 
software. You have had your eye 
on a second computer for some 
time, and finally you purchased 
it. Wouldn't it be nice if 
information could be transferred 
between the two computers? What 
if the second computer is a 
different type such as an IBM 
PC, Apple, or a Commodore 64? 

Can basic programs be trans­
ferred between two computers of 
different types? The purpose of 
this series is to answer these 
questions and show what can be 
done. We have been looking at 
serial ASCII. This involves 
transferring one bit at a time 
from one device to another. 
This can be slow or relatively 
fast depending upon the transfer 
or baud rate. The baud rate is 
the number of bits per second 
and can go as high as 9600. The 
cassette works at about 1500 
baud so 9600 baud is over 6 
times as fast as the cassette. 

Information can be transfer­
red between computers in dif­
ferent cities by using a modem 
and a telephone line. A modem 
converts electrical voltages to 
tones and tones to electrical 
voltages. Tones are required to 
pass information through the 
telephone lines. These are 
usually slow and run from 300 to 
1200 baud. 

Terminal programs are used to 
transfer programs and data be­
tween two computers. We men­
tioned transferring basic pro­
grams. For two color computers 



we can transfer each byte in the 

program designated by the vec­

tors in locations 25- 28. For 

other computers that use Micro­
soft Basic, programs can be 
trnasferred in ASCII format. 

However, the commands must be 
compatible. Some computers use 

different commands than others 

although they essentially use 

Microsoft Basic. As an example 

the color computers use the com­

mand PRINT#-2 to print to a 
printer while many computers use 
LPRINT. 

Far transferring text files 
you do not need to be concerned 
about compatibility because 
ASCII is the same for all compu­

ters. Basic programs can be 
transferred in ASCII format and 
the computer reconstructs the 
Basic tokens or codes so the 
program can be run. 

INITIALIZATION 

Ta use serial ASCII both the 
sending computer and the receiv­
ing computers must be in agree­
ment. They both must know the 
baud rate, word length, number 
of stop bits, and the type of 
parity used. A start pulse is 
sent to synchronize the trans­
fer. The data bits, the parity 
bit, and the stop bits follow. 
The receiving computer recon­
structs the byte and processes 
it before the next byte or word 
is sent. 

COMPUTER to PRINTER 

When a serial printer is to 
be connected to a color compu­
ter, the parameters mentioned 
earlier have to be set. Most 
printers just require a baud 
rate adjustment. For color 
computers, the values in loca­
tions 149 and 150 determine the 
baud rates. These values can be 
determined from your manual. 
Common values are 1, 187 for 300 
baud; 0, 87 for 600 baud; and 
0,1 for 9200 baud. 
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HANDSHAKING 

Handshaking allows the compu­
ter to be stopped by the output 
device. If data is being sent 

too fast for the printer, it 
can stop the computer until the 

data in its buffer has been 

printed. Then the printer can 

ask for more characters to 

print. If a printer has a large 

buffer or spooler, then it can 
receive a block of characters 
into its buffer and release the 
computer to do work while the 
characters are being printed. 
Most printers have at least a 
buffer equivalent to one line of 
characters. Some have buffers 
up to BK and larger. 

25 Pin RS-232 

Most RS-232 devices contain a 
25 pin plug. A mating connector 

with proper wiring to mate with 

the 4 pin connector on the rear 
of the color computer is requir­
ed. The wiring of the plug is 
standard except for the hand­
shake. The following is a chart 
of a standard RS-232 pin assign­
ment for the most common pins. 
This is what you can expect ta 
find on computers, printers or 
modems. 

Pin Description 

1 

2 

3 

4 

5 

6 

7 

20 

For 
are: 

1 

� 
4 

3 

4 

a 

Protective ground 
Transmitted Data 
Received Data 
Request to Send 
Clear to Send 
Data Set Ready 

Signal Ground 
Data Terminal Ready 

color computer the 

Yellow- CD or Handshake 
Green- Receive data 
Red - Ground 
White- Send Data 

Two color computers can 

pins 

be 



c onnected together wi thout 

handshaki ng as f ol l ows : 

Pi n C CC- 1 ) Pi n C CC-2> 

1 Yel l ow ( not used ) 
..., Green 3 Red .:.. 

3 Red 2 Green 
4 Wh i te 4 Wh i te 

RS-232 to cc 

Ta i nterface RS-232 devi ces a 

rul e of th umb i s  ta ex change the 

wi res goi ng to the i nput and 

output of one of the p l ug s .  I n  

other words the output f r om the 

secon d dev i ce shoul d go to the 

i np ut of the f i r st devi ce and 

the i nput to the second dev i ce 

shoul d be connected to the out­

put of the f i rst devi ce.  These 

are p i n s 2 and 3 of the 4 p i n  

c o l or computer connector and 

al so p i n s 2 and 3 of the 25 pi n 

RS 232 connector . The other p i n  

i s  ground wh i ch i s  p i n  4 f or the 

col or computer and p i n  7 f or the 

RS 232 connector . Ther ef ore the 

f ol l owi ng i s  the wi r i ng connec­

t i on s :  

cc RS-232 

2 Transmi t data 3 Recei ve data 
..,. 
·-' Recei ve data 2 Transmi t data 

4 Ground 7 Ground 

+ + + 

+ ++ + ++ + ++ ++ ++ + ++ + ++ + 

+ 
+ 
+ 

RENEWAL TIME? 

+ 

+ 

+ 
+ The date beside your name on + 
+ the address label indcates + 
+ the last 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 + 
+ those with 5/86 . + 
+ + 
+ + ++ + ++ + ++ ++ ++ + ++ + ++ 

1 0  
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Put yourself in control! Define your 
own files - not someone else·s. 
Keep track  o f  .addresses ,  magaz i ne  
ar t  ie: 1 e s ,  pn,,�r arr.ming  h in ts ,  \,i t, a tev  £-r .  
YOU decide. Speedy ML r ou t i n e::­
hand le t· e cord  da t..a  entr •J ,  t>dHing ,  
r ev i ew/s:ear c,t, featur e s ,  s o r t ing,  a nd  
ERROR fr<1pp i r,g .  NumH o u s  tr a rdi::opy  
op t i ons :  fon t  cho i ces  , rn .;d l i ng  l abe l s ,  
p<iige  formats ,  and a separa te  progr<1 rn 
to  convert  f i le-s  for  u se  wi th  n-, o s t  
\v ord  p r o e: e s s ing p r o g r a m s !  Vi:r i fy  
hpe  s .:sves  to i nsure  good  da ta .  F i le 
a ppends  inc lude  ML s af eguards  aga i n s t  
l /0 ,  0/S ,  and  0 / M  errors !  

32✓G4k Eat. uersions incl. 
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CHECK OR MONEY ORDER : 

� �IS@;I 
PO Box 6464 

Bakersfield. CA 93386 

13 SO I 5-4 I 17 · 1 �1 I 75- l iS I 36 I E-3 9 

�
3

2 Bakersfield ICENO 41 © � 19$4 '""1::::2rl-� .. ,�"T-:-1 1-:-1 ..-, ....,2�,'"T', ..,4..,.4..,.1""'3
""'
$ ... T-s=s,,...,......, 2-1 ... , -1-,;,--'-=-

1
::.i 

You don•t have to go to Las Vegas. 
Tahoe. or Atlantic City to enjoy a 
stimulating game of KENO. Open your 
wallet ClDm and then re lax. KENO 
is a 32K Ext. graphic delight filled 
with realistic. exciting action. Phy up 
to fifteen numbers at a time. 1,fager 
S1 to S9999 and own the casino by 
winning over s1.ooo.000! Completely 
r andom winners!!! Prep are yourself 
for an extremely � game! 
See the review in the H arch 1985 
. 

f 
• 1ssue o TIE RAINB01,f magazine. 

C assette on1iy. 1$16.951  
CALIF. RESIDENTS ADO 6?. 
Check or money order. 

@ --iA&fa 
PO Box 6464 

Bakersfield. CA 93386 
IE THE RAINBOW IS A 1,:E&ISTEREO TRADEMARf{ 

OF F AL SOFT INC. 



ROU LE T TE 

( GAME )  

Thi s  ex c i t i ng game chal l anges 
you to beat the odds.  Start out 
wi th $1000 and pl ace your bet . 
Bet on BLACK/RED , ODD/EVEN , H I GH 
/LOW , or al l three. Thi s  pro­
gram i s  provi ded by courtesy of 
T & D Sof tware and i s  used by 
permi ssi on . See thei r adver­
ti sement on page 7 .  

1 REM COPYR IGHT (C )  T&D SOFTWARE 
1 986 roul ette 

2 PMODE0: GDT060000 
3 LINE < 128 , 96 ) - ( 128+X , 96-Y ) , PSET 
: RETURN 
4 LINE < 128 , 96 ) - ( 128+X , 96-Y) , PRES 
ET : RETURN 
5 FOR I = 1  TO 32: X=CX < I > : Y=CY ( I ) : G  
OSUB4 : X l =FNQ (AG) : Y 1=FNR ( AG)  
6 X=X 1 : Y=Y1 : GOSUB3: CX ( I ) =X 
7 CY ( I > �Y : NEXT: C I RCLE C 128 , 96 ) , 70 
, 2 , . 95 : CIRCLE ( 128 , 96) , 90 , 2 , . 95: R 
ETURN 
50 CLEAR200: DIM  CX (32) , CY C 32 ) : DE 
FFNQ ( Z6> =X*COS ( 26 ) +Y*SI N ( Z6 > : DEF 
FNR ( Z7 > =-X*SIN ( 27) +Y*COS ( Z7 > : PLA 
Y " V31 T200L200 " 
52 FOR I = 1  TO 9 : READ CX ( I ) , CY < I > : 
NEXT 
54 FORI=1  TO 8 : CX ( I+9 ) =-CX ( I ) : CY 
< I+9) =CY ( I ) : NEXT 
56 FORI =2 TO 9 : CX C I+ 16 ) =CX ( I ) : CY 
( I+16 ) =-CY ( I ) : NEXT 
58 FOR I= 1 1  TO 1 7: CX ( I+ lS ) =CX < I > : 
CY < I+ 15 ) =-CY < I ) : NEXT 
60 AG=3. 5 : AG=AG/57 . 79 
6 1  CLS : PRI NT : PRI NT : PRINT "  

roul ette " : PRI NT: PRI NT 
62 PRI NT" PLAY A GAME OF COMPUTE 
R ROUL- ETTE. YOU WILL START 0 
UT WITH $ 1000. SEVERAL BETTI NG 

OPT IONS ARE AVA I LABLE . " 
63 PRI NT"  THERE ARE 32 NUMBERS 0 
N THE WHEEL . ALL NUMBERS EVE 
NLY D I- VISIBLE BY  3 ARE RED , 
THE REST ARE BLACI< . " 
64 GOSUB9000: CLS: PRINT: PR INT 
65 PRI NT"  YOU CAN BET ON THE COL 
OR OF THE W I NN I NG NUMBER. P I  
CK THE CORRECT COLOR AND WIN  
THREE TIMES YOUR BET. P I CK T 
HE WRONG COLOR AND YOU LOSE DOU 
BLE YOUR BET. " 

1 1  

66 PRI NT"  
ETHER 
ODD OR 
DUBLE 
NCORRECT­
LE YOUR 
INT@64 
67 PRI NT"  
N ALLOWS 
LOW . ALL 
NUMBERS 
ONEY I S  
T . II 

68 PRI NT"  
VE TD 

YOU CAN 
R ALL 
II  

YOU CAN ALSO BET ON WH 
THE WINNING NUMBER IS  
EVEN. A W I N  GETS YOU D 
YOUR BET. IF VDU BET I 
LY , THEN YOU LOSE DOUB 
BET. " : 60SUB9121012J: CLS: PR 

THE LAST BETTING OPTI O  
YOU TO BET ON H I GH OR 
NUMBERS 1- 16 ARE LOW . 
1 7-32 ARE HIGH .  EVEN M 
WON OR LOST ON THIS  BE 

NOTE THAT YOU DON ' T  HA 
BET ALL THREE OPTIONS . 
BET ON ANY ONE , TWO , 0 
THREE BETTING OPTI ONS. 

69 GOSUB9000: GOT01 00 
80 PMODE l : PCLS : FOR I = l  TO 32: X=CX 
C I ) : Y=CY ( I ) : GOSUB3 : NEXT: C IRCLE < 1  
2B , 96 ) , 70 , 2 , . 95 : C I RCLE ( 1 2B , 96 ) , 9  
0 , 2 � . 95 
8 1  FOR I =3 TO 7 STEP2 : PMDDE 1 , I : PC 
LS : NEXT 
82 PMDDE1 , 3 : GOSUB5 : PMODE1 , 5 : GOSU 
B5: PMODE1 , 7 : GOSUBS 
89 RETURN 
100 PM= 1000: CLS: PR I NT@235 , "worki  
ng " 
10 1  GDSUB8121 
1 1 0 CLS : PRI NT@ 136 , " you have $ " ; 
PM 
1 20 PRI NT : PRI NT "  enter amount 
of bet " ; : INPUT BT: IFBT>PM THENl l  
0 
130 PRI NT : PRI NT "  SELECT rED , b 
LACK , nO BET" 
1 32 K$=I NKEY$: IFK$= " N" THENCF=0: 
GOT0 140 
134 IFK$= 11

R
11 THENCF=1 : GOT0140 

1 36 IFK$= 11 B 11 THENCF=-1 : GOT0140 
139 GOT0132 
140 PR I NT: PRI NT"  SELECT oDD , e 
VEN , n□ BET" 
142 K$= INKEY$ : I Fl<$= 11 N 11 THEN NF=0 
: GDT0 150 
1 44 IFK$= 11E 11 THEN NF= 1 : GOT015IZI 
146 IFK$= "0"  THEN NF=-1 : GOT01 50 
149 GOT0142 
150 PRI NT : PRINT"  SELECT h I GH ,  
l □W ,  n□ BET" 
152 K$=I NKEY$ : IFK$=" N" THEN HL=0 
: GDT0 160 
154 IFK$= 11 H 1

1 THENHL= 1 : GOTD160 
1 56 I FK$= 11 L 11 THENHL=-1 : GOT0160 
159 GDT0152 
160 SP=IZI 



1 7iZI TD= 1 
1 8121 FORL= l TO 4 
1 9121 FOR I = l  TO 7 
20121 FORQ= l TO 7 STEP 2 : PMODE1 , Q :  
SCREEN 1 , 0 : PLAY " 05E " 
202 C IRCLE C 128 , 96 ) , 80 , 2 , . 95 , SP , S  
P+ . 02 
2 1 0  FORQA= 1 TO TD : NEXT 
2 1 2  C I RCLE C 1 28 , 96 ) , 80 , 1 , . 95 , SP , S  
P+ . 02 : SP=SP- . 02 : I FSP<0 THENSP= 1 
220 NEXT : NEXT : TD=TD*4 : NEXT 
230 WN=RND C32 ) : I FRND ( 1 0 ) )7 THEN2 
40 
23 1 I FCF=0 THEN230 
232 I FCF= 1 THENWN=RND ( 32 ) : I FWN/3 
= I NT C WN/3 ) THEN232 ELSE240 
234 WN=RND C 32 ) : I FWNl3< > I NT ( WN/3 )  

THEN234 ELSE240 
240 I F  WN/3 = I NT ( WN/3)  THEN WC= l 

ELSEWC=- 1 
250 I F  WN/2= I NT ( WN/2 ) THEN NN= 1 
ELSENN=-1 
260 I F  WN< 17 THEN WW=- 1 ELSEWW= l 

270 CLS : PR I NT@32 
280 PR I NT "  RESULTS OF BETT I 
NG" 
290 PR I NT 
3121121 BQ= 1 : PR I NT "  YOUR BET $ " ; BT ; : 
I F  CF=- 1 THENPR I NT " BLACK 11 ; : BQ=IZI 
ELSE I FCF= l THENPR I NT " RED " ; : BQ= 

0 
3 1 0  I F  NF=- 1 THENPRI NT " ODD 1

1 ; : BQ 
=0 ELSE I FNF= l THENPRI NT " EVEN " ; : 
BQ=0 
320 I F  HL=- 1 THENPR I NT " LOW " ; : BQ= 
0 ELSE I FHL=l THENPR I NT " H I GH " ; : BQ 
=0 
330 I FBQ= l THENPR I NT " NO BET " ; 
340 PR I NT 
350 PR I NT : PR I NT "  W I NN I NG NU 

MBER : II ; WN 
36121 PR I NT 
370 PR I NT "  W I NN I NG COLOR : " ; : I F 
WC= l THENPR I NT " RED " ;  ELSEPR I NT 
" BLACK " ; 
375 I FCF=IZI THENPR I NT "  NO BET " : GO 
T0380 
376 I FCF=WC THENPR I NT "  W I N ! ! ! " : P  
M=PM+BT*3 ELSEPR I NT "  l ose " : PM=PM 
-BT*2 
38121 PRI NT "  ODD/EVEN : " ; : I F  
NN= l THENPR I NT "EVEN " ;  ELSEPRI NT 
" ODD " ;  
382 I FNF=0 THENPR I NT "  NO BET " : GO 
T0390 
384 I FNF=NN THENPRI NT "  W I N ! ! ! ! " : 
PM=PM+BT*2 ELSEPRI NT "  l ose " : PM=P 

1 2  

M-BT*2 
390 PRI NT "  H I GH/LOW : " ; : IF  
WW= 1 THENPR I NT " H I GH " ; ELSEPR I NT. 
"LOW II

; 

392 IFHL=IZI THENPR I NT "  NO BET " : GO 
T0400 
394 I FHL=WII-J THENPRI NT "  W I N ! ! ! ! ! " 
: PM=PM+BT ELSEPR I NT "  l ose " : PM=PM 
-BT 
400 PRI NT : PRI NT "  YOU NOW HA 
VE $" ; PM 
4 1 0  I FPM>0 THENGOSUB9000: GOT01 10  

42121 PRI NT "  
R YOU . " 

THE GAME I S  OVER FD 

999 END 
91211210 PR I NT@484 , "press [ enter ] to 

continue " ; 
90 10  I F I NKEYS< >CHRS C 1 3 )  THEN901 0  

ELSERETURN 
5000121 DATA66 , 0  
50004 DAT A64 , 1 0  
50004 DATA62 , 2121 
5121006 DATA56 , 30 
512112108 DATA48 , 4121 
50121 1 0  DATA42 , 5121 
500 1 2  DATA30 , 56 
500 1 4- DATA 1 6 , 62 
51210 1 6  DATA121 , 64 
6121000 PCLEARB: GOT05121 

* * * * * * * ** * * * * * * * * 
* * 

* DCN PROGRAMS on Tape or DISK * 
* * 

* A collection of the programs * 
* from May , June , & July 1985 * 

* DCN . The collection includes * 
* 

* 1 .  
* 2 .  
* 3 .  

* 4 .  
* 5 .  
* 6 .  
* 

* 

* 

* 

* 

* 

64K All RAM Program * 

2-Bank address file Pgm. * 

Alarm Clock .Program * 

Loan Interest Program * 
Character Generator pgm. * 
Bank Switching Program * 
(Allows full use of other * 
32K bank for 64K comp. ) * 

Order DCN-1 

* 

* 

* 

Tape $9 . 95 ,  Disk $11 . 95 * * 

* 

* 

Add $2 shipping, Foreign $3 * 

* * * * * * * ** * * * * * * * * 



PAGE - 1  
PROGRAM DEVELOPMENT 

In our 1985 October i ssue we 
showed how to pl ace a program i n  
memory bel ow the keyboard buf­
fer.  Si nce page 0 i s  normal l y  
consi dered the l owest begi nn i ng 
operat i ng l ocat i on above the 
keyboard buf fer, we desi gnated 
the l ower operati ng l ocati on as 
page - 1 .  The memory from 500 to 
about 720 i s  general l y  not used 
and can be used f or data or a 
smal l program. 

Have you ever been worki ng on 
a program and f or some unex­
pl ai ned reason the computer went 
through a hard reset and wi ped 
out your program? You try l i st­
i ng the program and on l y  get an 
OK on the screen . The program 
i s  sti l l  i n  the computer but the 
vectors · have been modi f i ed so 
that the program appears to have 
been erased. If you have ex­
tended basi c and a di sk dri ve 
you wi l l  see the fol l owi ng 
val ues i f  you l ook at l ocati ons 
25 - 28: 

25 26 Val ue 27 28 Val ue 

38 1 9729 38 3 973 1 

Many ti mes we have di scussed 
vectors or poi nters. For revi ew 
a vector takes two bytes and 
poi nts to a memory l ocati on. The 
val ue of the vector i s  determin­
ed by mul tipl yi ng the l ower byte 
by 256 and addi ng the upper 
val ue. Thus a vector consi st i ng 
of components 38 , 1  wi l l  have a 
val ue of 38*256 + 1 or 9729. The 
vector i n  l ocati on 25 poi nts to 
the begi nni ng of basi c and the 
vector i n  l ocati on 27 poi nts to 
the end of basi c. The l ength of 
the program can be cal cul ated by 
subtracti ng the val ues of the 
beg i nn i ng and endi ng vectors . 

BASIC PGM STRUCTURE 

We can recover our basi c pro-

1 3  

gram i f  we can restore t h e  vec­
tors . Let ' s  l ook at the organ­
i z at i on of a basi c statement . 

The f i rst byte i s  a zero. The 
nex t two bytes contai n a vector 
that poi nts to the memory l oca­
t i on of the nex t  statement . The 
th i rd and f ourth bytes contai n a 
vector whi ch i s  the statement 
number . A chart showi ng these 
rel ati onshi ps f ol l ows: 

MEMORY VALUE 

M 0 Statement Fol l ows 
M+ 1 , M+2 X Vector to nex t  stmt 
M+3,M+4 y Statement Number 
M+5 TO I< Commands 
1<+1  0 Statement Fol l ows 
1<+2 z Nex t 

Now l et ' s take 
wi th numbers. 

MEMORY 

9728 
9729 
9730 
9731 
9732 

xx  
xx  

9748 
9749 
975121 

VALUE 

0 

38 
2 1  

0 

10 

0 
38 
45 

Statement 

an ex ampl e 

VECTOR VALUE 

9749 

1 0  

9773 

Not i ce that the 0 has a dual 
purpose. If l ocati on 9728 i s  
the f i rst statement , then the 0 
precedes the statement. The 121 
i n  9748 means the end of state­
ment 1121  and the beg i nn i ng of the 
nex t statement.  

Af ter the computer went 
through the hard reset , the val ­
ues i n  9729 and 9730 woul d be 
0 .  If we can restore th i s  vec­
tor then we can l i st the pro­
gram. If we are to do any edi t­
i ng or save the program , we wi l l  

have to restore the end of pro­
gram vector i n  l ocati ons 27 and 
28 . 

RESTORING the FIRST VECTOR 

Si nce al l bytes , af ter the 



f i rst 4 ,  have val ues greater 

than z ero , we can l ook at the 
val ue stored in each l ocati on 

unti l we f i nd a z ero.  The nex t 

memory l ocati on af ter the end of 
basi c 0 wi l l  be the start of the 
nex t statement . The val ue of 
thi s vector shoul d be i n  the 
f i rst two bytes of the f i rst 

statement . We can convert a 

memory l ocat i on M i nto the two 

vector components with  the 

f ol l owi ng equat i on :  

( 1 )  MS=INT (M/256 ) : LS=M-256*MS 

To f i nd the val ue of 

f rom i ts components 

f ol l owi ng equat i on :  

( 2 )  V= 256 * MS +  LS 

a vector 

use the 

Dur procedure wi l l  be to ski p 
over the f i rst 4 bytes at the 

beg i nni ng of the program and 

beg i n  l ooki ng f or a 0 to i nd i ­

cate the end of the f i rst state­

ment . The f i rst vector i n  the 

f i rst statement shoul d poi nt to 

the beg i nn i ng of the second 

statement . The memory l ocat i on 

af ter the 0 i s  the requi red 

memory f or the vector i n  the 

f i rst stat ement . Knowi ng thi s 
memory we can determi ne the MS 

and LS f rom equat i on ( 1 )  and 
poke these val ues i nto the f i rst 

two bytes of our progr am . For 
the numer i cal ex amp l e  we gave , 
these woul d be the val ues i n  

9729 and 9730 . 

Af ter the beg i nni ng vector i s  
restored you can l i st or run the 

program , but you can not edi t or 

save i t  unt i l the end of program 

vector i s  restored . 

RESTORING END of BASIC VECTOR 

Af ter the f i rst vect or i s  
r estored , c onti nue l ooking  at 
each statement unt i l you f i nd 
t wo z eros af ter the end of basi c 

z ero.  I n  other words you wi l l  a 
vector that has a val ue of 0 f or 
the nex t statement . Th i s  i s  the 
end of the program and thi s 
memory val ue can be converted 

1 4  

i n to i t s M S  and LS components b y  
usi ng equat i on ( 1 ) . 

BAS I C  PROGRAM 

RE S T ORER 

Thi s  program 
basi c program. A 
gram must be 

bytes . We had 

comment s  to b e  

wi l l  restore a 
page - 1  pro­

l ess than 200 

to r emove al l 

ab l e  to reduce 

the si z e .  Si nce we have d i s­

cussed the requi rements f or 

restori ng a basi c program af ter 

a hard reset , you shoul d be abl e 

to f ol l ow what we d i d .  

Af ter the hard reset POKE 

25 , 2  to use the page -1 l oca­

ti on .  Then l oad i n  the pro­
gram . It wi l l  ask you far M .  

Th i s  i s  the most si gni f i cant 
byte of the erased program. For 
d i sk basi c th i s  i s  38 i f  you di d 
not do any PCLEAR commands . I t  
i s  al ways a good i dea t o  know 

where your program i s  resi d i ng 

i n  memory .  Do a PEEK ( 25 )  to 

f i nd out where it starts.  The 

start i ng memory wi l l  be 8=256 * 

PEEK ( 25 )  + 1 .  A 1 i s  al ways i n  

l ocati on 26 so you can j ust add 

1 i nstead of doi ng a PEEK ( 26) . 

RE S T ORE 

PAGE -1 PROGRAM 

The f ol l owi ng program wi l l  

restore the vectors f ar a basi c 

program af ter a hard reset . To 
use the program POKE 25 , 2  and 

l oad the program . Then run i t  
and do the memory pokes pri nted 

on the screen . Each statement ' s  
memory l ocati on wi l l  be pri nted 

so you can see what i s  

happeni ng .  

1 '  PGM 5- 1 -86 . RESTORES A BAS I C  
PROGRAM AFTER A HARD RESET . 

REMOVE REMARKS FOR PAGE -1 . 
COPYR I GHT ( c )  1 986 BY DYNAMI C  

ELECTRON I CS I NC .  
2 I NPUT " M " ; X : B=256*X+ 1 : M=B+4 : GOS 

UB5 : PDKEB , S : POKEB+ 1 , T  
3 PR I NT " M= " M : M=M+4 : GOSUB5 : I FV >0T 

HEN3 
4 M=M+2 : GOSUB5 : PR I NT " POl<E27 " S ., " P  



OKE28 11 T- 1 , "POKE25 11 X : END 
5 A=PEEK(M) : M=M+ 1 : V=256*PEEK <M) + 

PEEK <M+l ) : S= INT(M/256) : T=M-256 
*S: IFA>0THEN5ELSERETURN 

To use the program remove 
statement 1 and CC) SAVE "RE­
STORE ".  Then when you l oose a 
program POKE 25 , 2  and LOAD and 
RUN "RESTORE " .  You wi ll have to 
enter the most significant byte 
in location 25 of the program 
that was erased. The program 
corrects the vectors for the 
erased program and prints values 
for you to poke to correct the 
basic vectors. You can list the 
program and it is a good idea to 
save it before trying to run it 
again . 

You can test RESTORE by 
loading a program . Then POKE 
1 1 3 , 0  and push the rear reset 
button. The program is l ost . 
You ca� now use RESTORE to 
recover the program . 

+ + + 

* * * * * * * ** * * * * * * * * 
* * 
* Woul d you l ike to write a *  
* page - 1  program for us? We * 
* wil l pay you $5 if we pub- * 
* l ish your program. Here are * 
* the rules . * 
* * 
* 1.  I t  must be l ess than 200 * 
* bytes. * 
* 2. It must be abl e  to aper- * 
* ate at the page -1 desig- * 
* nated memory area POKE 25 , 2. * 
* 3. Write a short paragraph * 
* about what your program does. *  
* 4. Send Program l isting. * 
* * 
* * * * * * * ** * * * * * * * * 

ED I TOR ' S 

COMME N T S  

This month we are concl uding 
our l arge memory series. In 
this series we showed how to use 
the extra 32K memory bank in 64K 
computer. The second bank can 
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be initial l i z ed for basic and a 
program pl aced it it. You can 
then place a program in the 
fi rst bank and go from one pro­
gram to the other by exchanging 
banks. We al so devel oped a ram­
di sk program for stori ng pro­
grams in the second bank and 
gave machine language subrou­
tines for transferring data 
between the two banks .  Al so we 
covered the al l ram mode and 
showed how to store a program in 
the upper memory. 

This month we are starting a 
series on machine language <ML >  
programming. I f  you have wanted 
to know how to program in ML , 
now is you chance . We have been 
very successful in writing our 
programs in basic and using ML 
subroutines when we need some­
thing that basic does not offer 
such as speed . We wi l l  define 
the terms, tal k about the mi­
croprocessor ' s  architecture ,  and 
show how to assembl e  the codes. 
This wil l hel p if you have an 
assembl er and are confused about 
how to use it. 

We are l ooking at some hard­
ware proj ects. This is not as 
easy as software. For exampl e  
you can not damage your computer 
with a bad statement , but you 
can damage it if you drop some 
sol der across pins on one of the 
integrated circuits. Hardware 
proj ects that p l ug into the 
cassette , printer , joystick 
jacks , do not require going 
inside the computer. 

We appreciate the l etters we 
have received and are using them 
as guide lines for future sub­
jects. If you have a subj ect 
you woul d like for us to cover 
or a question you woul d l ike for 
us to answer , pl ease write us a 
note. 

Last Fal l we discussed using 
Page -1 . This is unused memory 
bel ow the keyboard buffer from 
5 1 2  to about 720. In  this issue 
we have a page -1 utility that 
will restore a basic program 
after a hard reset. We are in­
terested in receiving page -1  



programs, and will pay $5 for 
each we publish. They should be 
less than 200 bytes long. So if 
you have a short program, see if 
it will work in page -1  and send 
it to us. 

Also in this issue we are in­
cluding a summary of all arti­
cles and programs we have pub­
lished. This can serve as a 
quick reference for finding 

· material on a subject. 

LARGE MEMORY 
PROGRAMS 

{FINAL ) 

In this series we have shown 
how to write programs for memo­
ries larger than 32K. Most pro­
grams are designed for a 32K 
computer. If you have a 64K, 
128K, or larger computer then 
you have to modify or write your 
own programs. We used the sec­
ond memory bank in a 64K compu­
ter as our ex ample for program 
development. 

2 BANK MODE 

We gave machine language sub­
routines for partitioning the 
computer for two bank operation. 
If the first bank is transferred 
into the second bank, then basic 
can be run in the second bank. 
A 32K program can reside in each 
of the t wo b anks with both being 
accessi ble. The basic, extended 
basi c ,  and disk basic read only 
memories < ROM > are available 
with each bank. They occupy the 
upper 32K of memory. With this 
configuration you have a total 
of 96K that can be accessed with 
a 641< computer. 

We showed how to store data 
in the second bank. If you have 
a program that requires a lot of 
data, then this is a good pro­
cedure. We gave an address file 
program as an ex ample. Depending 
upon the organiz ation of the 
program, a total of 32K of data 
can be stored in the second 
bank. It would be possible to 
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ADVANCED 
BASIC 

PROGRAMMING 
A ID 

Now there is a pl"'OCl,ct Nhich 
integrat• the ao■t used utility 
fu-lction• for your COCO, U works 
with all Extended Color Basio 
coco■ , 16k, 32k Md 64k, Look at 
tha futures available, no Med 
for a text processor to crQte or 
change prog,..s , S.Vn disk space 

and ti• because prog...,.. do not 
have to be uved in ASCII fol"lll8t, 

• COPY COtfUND z Copy one or 
1110re stat...,t■ in a prog.-.. 

• HOVI! CDNttAND z ttov• one or 
■ore ■tat.-,t■ in a prog.-.. 

• FIND COHHAND 1 Find a string 
and REPEAT FIND for string, 

• MULTIPLE EDITING SESSIONS1 
You oan edit t- progr-■ at 
onoa and HERGE all or part , 
Thi• also allows you to RIM 
ona pg111 while editing another 

• SCROLLING: AllON■ for doNI, 
or up scrolling through pall ,  

• AUTOMATIC EDIT : You can enter 
edit of current line without 
specifying the line runber. 

• COHHAND KEYS : One keystroke 
enters 110st basic CCllllllands , 

• REPEATING KEVS 1 Auto repeat. 
• AUTOHATIC LINE tll1BERING1 

Set start •nd ino......,,t, 
• BASIC FORHATTING1 ON/OFF 

control, for •■iar raading 
of list/print 11Ultiple stats 

• KEYBOARD CLICKER : ON/OFF 
• CLEAR KEY DISABLE : ON/OFF 
• AUTOHATIC HENJ LOADER:If  you 

have a favorite ....., PIPS you 
can load it ■ut0ffl8tically, 

• AUTOHATIC PROGRAM EXIT1 Ru'1 
another HL pg111 w/no pwr off . 

ALSO SUPER PROGRAHNitG AID I You 
get Advanced Progr-ing Aid plua1 

• PROGRAt1HABLE CDNttAND KEYS& 
You gat a OOflll'9ftCi editing 
Prograt1 to Make the keys do 
what you want, .,ter up to 
ZSO characters with one key, 

ADVANCED PROGIWl1ING AID t24 , 95 
SUPER PROGR»lfING AID tz9, 95 
Upgrade fro11 ADY to SUPER tlft, 95 

ALSO: GO-THELLO - a popular board 
..-, 1 or 2 players, 3 levels of 
difficulty on 1 player, tlZ , 95 

8SS DISK HANAGER:copy, IIIOVe, kill 
ru,, ,..,. .. etc. handy for disk 
�t lll■ke it simple: �14 , 95 

tZ, 00 S I  H specify DISK o� TAPE 

Bangert Software Syst .... 
P, 0, BOX 21056 

Indianapolis , IN 46221 



store 18K to 20K i n  the f i rst 
bank f or a total of around 50K 

or more of data . 
The pri nci pl es we presented 

could  be used wi th l arger memo­
ri es.  For ex amp l e  suppose you 
have a 256K memory that has a 
ramdi sk . You can qui ck l y move 
bl ocks of data from the ramdi sk 
i nto your operat i ng memory to do 
data search or mani pul ati ons . 
Thi s  woul d be the same as l oad­
i ng and stor i ng f i l es on a d i sk 
but woul d be many ti mes f aster . 
We devel oped a ramd i sk f or usi ng 
the second 32K memory bank f or 
program storage .  

ALL RAM MODE 

The al l RAM mode conf i gures 
the computer so that al l of the 
memory is RAM. The ROM i nf orma­
t i on i s  cop i ed to RAM. I n  thi s 
mode the operat i ng system can be 
modi f i ed .  For a d i sk system the 
upper BK of memory i s  avai l ab l e  
for use . Data can b e  stored i n  
thi s memory or a program can be  
pl aced there . We  showed how to  
do  thi s  l ast month . Thi s mode 
onl y  al l ows about BK more of 
memory . Theref ore the two bank 
mode is general l y  desi reab l e 
over the al l ram mode . 

+ + + 

C OMPUTER 
GRAPHI C S  

(Part 15 ) 

In  thi s seri es we have been 
coveri ng the Ex tended Basi c 
Graph i c  Commands.  Last month we 
l ooked at the GET and PUT com­
mands . These al l ow us to move a 
f i gure f rom one part of the 
screen to another . We gave a 
program to demonstrate thi s .  

Thi s  month we want t o  l ook at 
devel op i ng a drawi ng program . 
Wi th it we wi l l  be  abl e to move 
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t o  d i f f erent parts o f  the screen 
wi th the arrows and draw the 
f i gures we have covered . The 
b asi c f i gures are a l i ne ,  box , 
f i l l ed box ed , erased box , and a 
ci rcl e .  We want the capab i l i ty 
of gett i ng a f i gure and putti ng 
i t  i nto another l ocat i on as we 
demonstrated l ast month . Al so we 
woul d l i ke to have the opti on of 
savi ng a drawi ng on a d i sk or 
cassette.  I f  you have a graph­
i cs pri nter wi th a graphics  
pri nter ML  subrouti ne ,  then you 
can make a hard copy of your 
drawi ng . 

PROGRAM DEVELOPMENT 

We will have a menu that does 
al l of our requi red operati ons . 
Wh i l e  i n  the graphi cs mode we 
want to move i n  any of the 4 

d i recti ons de�i gnated by the 
arrows . I f  we press any other 
key , we want to go to a subrou­
ti ne and do the operati on as­
si gned to that key . Our keys 
wi l l  cause the f ol l owi ng 
operat i ons to be perf ormed . 

Key Operati on 

B Draw a box 
C Draw a c i rc l e  wi th  the 

f i rst poi nt as center and 
the second the radi us .  

E Erase the box def i ned by 

F 
I 
L 
M 
p 

N 

the two poi nts . 
Draw a f i l l ed box 
I n i t i al i z e  f i rst poi nt 
Draw a l i ne 
Menu 
Pr i nt Coordi nates of 

the poi nts 
Cl ear the screen 

Our menu shoul d al l ow us to 
do the f ol l owi ng : 

C Change the col or 
L Load a drawi ng 
S Save a drawi ng 
H Li st al l opti ons 

Thi s  month we are doi ng the 
f i rst part . We wi l l  be abl e  to 
draw the functi on i ndi cated by 



the keys or perf orm the opera­
tion . This wi l l  al l ow us to  
make and modify a drawing . When 
the program is run you are asked 
to enter the initial point f or 
X i  and Y i . The second point i s  
made equal t o  the f irst b y  l et­
ting X2 = Xi  and Y2 = Y l . You 
are then taken to the graphics 
mode where you can begin drawing  
your f igure .  

We  did  not add the  menu and 
wi l l  add it nex t month . The 
drawing is a l ittl e . sl ow so we 
added sound to l et you know that 
the computer received your pres­
sed key .  Al so we set and reset 
the points so you can see where 
they are l ocated . I f  you want 
to move the first point P l  then 
press the " I "  key and i t  wi l l  b e  
moved t o  P2 or the second point . 
This is l i ke picking up your 
penci l  and moving to another 
l ocation . Comments are incl uded 
so you can see what each section 
does . 

GRAPHICS 
DRAW PROGRAM 

1 0  PR I NT " GRAPH I CS PROGRAM 
20 PR I NT " PROGRAM 5-2-86 
30 PR I NT " c□PYRI TE ( c )  1 986 BY 

dYNAM I C  eLECTRONI CS iNC .  
4 0  PR I NT " TH I S  I S  DESI GNED 

AROUND USING TWO POI NTS 
P 1 =X 1 , Y 1 AND P2=X2 , Y2 

50 I NPUT " F I RST PDI NT" ; X 1 , Yl 
60 X2=X l : Y2=Y 1 : PCLS 
70 CLS : PRI NT @0 , " X 1= " X 1 ; "  

Y 1 = " Y 1 ; " X2= " X2 ; " Y2= " Y2 
80 I NPUT " .THE TWO PO I NTS ARE ON 

TOP OF EACH OTHER . USE THE 
ARROW KEYS TO MOVE THE 
SECOND PO INT .  PRESS A 
KEY " ; Y$ 

90 PMODE 3 , 1 :  SCREEN 1 , 0 ' SET 
UP FOR GRAPHI CS 

1 00 XS= I NKEY$ : GO SUB 300 : GO SUB 
3 1 0 : I F  X$= 11 11 THEN 1 00 
' FORCE THE COMPUTER TO WAI T  
FOR A PRESSED KEY 

1 1 0 SOUND 1 50 , 1 : X=ASC ( X$ )  
1 20 I F  X=9 THEN X2=X2+1 ' R I GHT 

ARROW 
1 30 I F  X=8 THEN X2=X2- 1 ' LEFT 

ARROW 
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140 IF  X= 1 0  THEN Y2=Y2+1 ' DOWN 
ARROW 

1 50 I F  X=94 THEN Y2=Y2- 1 ' UP 
ARROW 

1 60 GOSUB 300 
1 70 I F  X$= " C "  THEN GO SUB 320 

' DRAW A C I RCLE W I TH X 1 , Y 1  
CENTER AND RAD I US EQUAL TD 
DI STANCE FROM P l  TO P2 

1 80 I F  X$= " L "  THEN GOSUB 260 
' DRAW A L I NE 

1 90 IF  X$= " N "  THEN PCLS ' ERASE 
DRAW I NG 

200 I F  X$= " I "  THEN X 1 =X2: Y 1=Y2 
' IN I TI AL I ZE F I RST POINT TO 
EQUAL THE SECOND 

2 1 0  I F  X$= " B "  THEN GOSUB 270 
' DRAW A BOX 

220 IF  X$= 1 1 F 11 THEN GOSUB 280 
' DRAW A F ILLED BOX 

230 IF X$= " E "  THEN GOSUB 290 
' ERASE THE BOX 

240 I F  X$= " P "  THEN 70 ' PR I NT 
THE COORD I NATES OF THE 
PO I NTS 

250 GO TO 1 00 
260 L I NE ( X 1 , Y 1 ) - ( X2 , Y2 ) , 

PSET : RETURN ' DRAW A L I NE 
270 L I NE < X 1 , Y1 ) - ( X2 , Y2 > , PSET , 

B : RETURN ' DRAW A BOX 
280 L I NE ( X 1 , Y1 ) - ( X2 , Y2 ) , PSET , 

BF : RETURN ' DRAW A FILLED I N  
BOX 

290 L I NE C X 1 , Y 1 ) - C X2 , Y2 ) , 
PRESET , BF : RETURN ' ERASE BOX 
OUTL I NE 

300 PSET C X 1 , Y 1 > : PSET 
C X2 , Y2 ) : RETURN ' TH IS SETS 
THE PO I NTS 

3 1 0  PRESET C X l , Y l ) : PRESET 
( X2 , Y2 )  : RETURN ' THIS  
RESETS THE PO I NTS 

320 ' SET UP FOR DRAWI NG C I RCLE 
330 G=ABS ( X2-X 1 ) : H=ABS CY2-Y 1 ) :  

W=SQR CG*G+H*H> 
340 W= I NT CW+ . 5 )  ' ROUND OFF 

RAD I US 
350 CI RCLE C X 1 , Y 1 ) , W : RETURN 

******************************** 
* * 
* BACK ISSUES * 
* * 
* Back issues of DCN are * 
* available for Sl . 95 each, * 
* S for S5, or 12  for S15 pp. * 
* * 
* Foreigners other than Can- * 
* ada add $2 for Air Mail * 
* postage . * 
* * 
******************************** 



PRODUCT REVIEWS 

This section is open to al l 
producers and deal ers of col or 
computer products . We wi l l  re­
view your product f ree of charge 
and write an editorial on the 
p roduct . We do not use a rating 
system but wil l  ex p l ain what the 
product does , and what can be 
expected f rom i t .  Any comments 
about the review from the f irm 
submitting the product wil l be 
p rinted in a l ater issue. 

STRING VARIABLE 
EQUATION SOLVER 

M .  F .  Estes Sof thead Co . has 
a program that wil l sol ve an 
al gebra equation . For ex amp l e  
the program wil l sol ve the 
equation A*X+B=C for X without 
any numerical variab l es being 
given . The program wil l sol ve 
equations composed of the 
l etters A-Z and integers f rom 
121-9 . 

The program is l oaded and 
r un . Options are given f or 
sel ecting a PR INTER C l > , FAST 
( 2 ) , FASTER C 3 )  OR NOTHI NG 
< < < ENTER > > > . I f  you j ust want 
to sol ve the equation press 
" ENTER" . The fol l owing appears 
on the screen . 

I NPUT EQUAT I ON THAT I SHOULD 
SOLVE---

The fol l owing was entered : 

Y+X-3Z=-8 

The computer prints 
FOLLOWI NG IS THE EQUATI ON THAT 

I S  TO BE SOLVED Y+X-3Z=0-8 

WHAT VARI ABLE DO YOU WANT TO SOL 
VE FOR? 

When Z is entered the fol l owing 
appears : 

SOLV I NG THE FOLLOWING­
Y+X-3*Z=0-8 

- FOR Z .  MY SOLUT I ON OF THE 
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EQUATI ON I S  
Z=+ ( B+X+Y ) /3 

If you wil l go through the 
al gebra you can verify that the 
sol ution is correct . Let ' s  try 
another equation . 

5W-8P+3Q-5=0 

Sol ving for P the computer ' s  
resul t is 

P=- < 5-3Q-5W ) /8 

This i s  f un l et ' s try another 
one . 

AX-3Y+6=0 

and the sol ution f or Y i s :  

Y=+ ( 6+AX ) /3 

The program wil l al so arrange 
a higher order equation into 
descending powers f rom l ef t  to 
righ t .  For exampl e the equation 

5X-BX"·3+2X··'·2-9=0 

i s  rearranged by the computer as 

when asked to sol ve f or X .  

We tried putting a vari ab l e  
in the denominator with the 
f ol l owing equation : 

A+B/C* C A+1 ) =121 

When asked to sol ve f or C the 
computer ' s  resu l t  was : 

C=-B C l +A )  /A 

The computer can generate an 
equation . For exampl e we ran 
the program and sel ected the 
option for the computer to gene­
rate an equation . It generated 
the f ol l owing equation : 

E* C F+B ) -E*A+B=0 

The sol ution for A is 



A=+ < B+EB+EF l /E 

The computer wi l l  
sol ve f or another 

cont i nue after a pause and 
var i ab l e  or generate a new 

equa t i on .  
We found the program l o  be excel l ent for sol ving 

equat i on s  wi thi n  i ts l i m i t s .  The computer takes a 
l ong t i me to sol ve some equati on s .  I t  i s  f ai r l y  
f ast f or the s i mp l e  equat i ons though and makes a 
good l earn i ng program for those studying algebra. 

M .  F .  Estes Sof thead Co. , P .  0 .  Box 335 , E l b a ,  NY 
1 4058 , $ 1 9 . 95 + $3 S/H. 

+ + + DCN STAFF + + + 

NEW PRO DU C T S  

Th i s  sec t i on i s  avai l ab l e  f ree f or producers and 
dea l ers of col or computer products .  These produc ts 
have not been revi ewed by us but are i ncl uded for 
our reader ' s  informat i on .  

PRINTER RIBBON INK SPRAY 

As the demand f or pri nted cop i es f rom data 
i ncreases , so i s  the cost of fabr i c  ri bbon 
rep l acemen t .  EBON I ZE can great l y  reduce these costs 
by extendi ng the r i bbons ' usef ul l i f e.  One can of 
EBONIZE can re-i nk up to 20 r i bbon s .  S i mp l y  remove 
the toop of the r i bbon cassette and sp r ay even � y and 
l i ghtl y over the  coi l ed r i bbon .  I t s spec i al l y  
formul ated i n k permeates the ri bbon sur face by 
osmosi s .  Af ter the r i bbon is dry , rep l ace the top 
and you ' re ready f or re-use. Get l onger l i f e  from 
your fab r i c  ri bbon wi th EBON I ZE .  

For more i n f ormat i on contact Gol d Pl ug 8111-E . A. P. 
Co. , P. □ .  Box 1 4 ,  Kel l er ,  TX 76248 ( 8 1 7 )  
498-4242.  $ 1 4 . 95 

QUE S T I ON S  & A N S WERS 

These are quest i ons that have been asked us 
t hrough l et ters . If you have a quest i on ,  p l ease 
wr i te and we wi l l  pr i nt your answer here. For $ 1 0  
we wi l l  g i ve you a personal  repl y t o  your quest i on .  
Letters that are of i nterest to others wi l l  be 
pri nted here.  

Question : I purch ased a pri nter that uses a 
d i f f erent type par i ty than my computer uses. About 
half  of the charac ters are erroneousl y  pri nted. What 
can I do to correct thi s? 

Answer: Most pri nters have swi t ches f or sel ect i ng 
the baud rate and par i ty i f  used . I assume you 
l ooked f or swi tches. Th i s  can be correc ted i n  your 
computer by mod i f y i ng the output pri nter rout i ne to 
g i ve the par i t y your pr i nter needs.  A mach i ne 
l anguage subrouti ne wou l d  have to be made and l oaded 
whenever you needed to use your pr i n t er .  Another 
approach woul d be to  contact the pr i nter 
manufac turer and see i f  they or one of the i r  
representati ves can tel l you how to change the 
par i t y .  

OPERA T I NG H I N T 

You can break a program , do memory peeks or 
pokes , or l i st par t of your program , and then 
conti nue the program by t yp i ng "CONT ENTER " .  You do 
not l oose your var i ab l es with thi s procedur e .  
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SO FTWAR E  

THAT DO ES  

SOMETH I N G! 
NOT S H OOT- EM-UP  CAM ES � 

NOT .\ NOTH f �  LANCUAG [ (fr'\'\ 
,'-. OT MOR E UTI L IT IES  �!!�?;°' 

ANKIA RESEARCH Software 

lets you r  Color Computer 
do someth ing  for you NOW! 

Our PROFESS IONAL 3-D PLOTTER,¥ wi l l  
d 1aw a "  land�capP" 
in b ;ec ond;! Th i�  
M L  program l,•t, you 
generatl' the su rf.ice 
u, in� !:!AS IC  and almost 
in, tant ly  you r pi< t url' appears. $24.95 

Our SPEC.TRUM ANALYZER# wil l calcu­
late a Fast FouriPr Transform (spectrum) 
over 10 times faster than !:!AS I C. $24.95 

Do you run a small bu, iness or a l.:irge 
home? PROPRI ETOR'S ACCOU NTANT is 
a c om plete double-Pnt ry bookkeeping 
�ystem. 32 K Disk Only $29.95 

WE'VE TAKEN THE WO RK 

O UT OF  SOLVI N G  YO U R  

MATHEMATICS PRO BLEMS! 

Uu you h,1ve J sPrip; ul µ0 In t,  thJl you 
\\ d il l  lit lo a line or u1rve/ 

Get FUNCTI ON F INDER• $1 2.95 

Du you want to ,ulv1° an t•q 11at 1on or a 
,et of l inl'.ir equal lomt You nel'd 

EQUATI ON EVALUATO R• $1 2.95 

Do you nPed to invNt, aud, and mu lti ply 
matr Ice, ! MATRIX MATH• can handle 
<1 l 7 xJ 7 mdtrix i n  32  K. $1 2.95 

Do you need to solve a f in i te in t egrdl or 
d i lin,!ntidtc> a funct ion/ 
CALCU LUS• tan do it. $1 2.95 

r\LL 4 MATH PROGRAMS $44.00 

EDUCATIONAL SIMU LATIO NS# 

STRATEGY POLITICS $1 6.95 
The  1 984 E lect ion 

STRATEGY I NVESTI NG $1 6.95 
Tud.1y's markPt o r  1 9 2 4  

STRATEGY FOOTBALL $16.95 
N F L. NC A,\. U'ir l. i'IJ� - l iy- 1'I.iy 

STRATEGY BOXING $1 2.95 
Co.ic h thf' Olympic T ,•,11 1 1  

IMAGE PROCESS ING $16.95 
b4 x 48 l' i x (• ls with 1 6  grily ,calp; 

t\LL F I V[ S I M U LATI ONS $69.95 

( ht '<  k or 1nonPy n r d(•t Jdd S2  110 ,hipp1 11�. 

Spl'C tfy l), sk  or 1 J(H'. N ll I\ ur '1 h K R1 •4 'd. 

f lorid.1 Rr•,1ch•nt, .utcl  S�t St.1!.•, T,1x 

WRITE FO R FREE CATALOG 

ANKIA 
RESEARCH 

90 1 - 1 9  INDIANTOWN RD. 

SUITE R 

JUPITER, FL 3 3 4 5 8  



D C N  S UBJE C T  
I NDEX 

We have l i sted our subjects by Vol ume and 
I ssue. Our f i rst i ssue , Vol 1-1 , was 
February 1 984. The f i rst and second year 
we pri nted 1 1  i ssues each . Thi s  l i st i ng 
i s  comp l ete through Vol ume 3-4 or May 
1 986. 

Basic Programming 

I mmed i ate mode , Vectors 1 - 1  
Variab l es 1-2 
Arrays , Read , Data 1 -3 
Data Handl i ng Techn i ques 1 -8 
Memory Searchi ng 1-9 
Random Numbers 1 - 1 0 ,  1-1 1 
FOR- NEXT Loops 2-5 
D I M ,  Arrays , I F-THEN 2-7 
Branch i ng ,  ASC I I ,  Str i ng s ,  Peeks & Pokes 

2-8 
Word Processor Devel opment 2-9 
LEFT$ , R I GHT$ , MID$,  LEN , VAL commands 

2-10 

Seperate Data Fi l es 3-1 
EXEC Command 3-2 
Del eti ng & Insert i ng Data in Fi l es 3-3 
Edi t ing Statements 3-4 

ML Proirramming 

Mi croprocessor , EXEC 1 - 1  
I ndexed Addressi ng 1 -2 
Data Rel ocati on & Branching 1 -3 
Sound Subrouti ne 1 - 10 , 1-1 1 
Bank Swi tch i ng Subrouti ne 2-2 
Bl ock  Move Subrouti ne 2-3 
64f( Al 1 RAM 2-6 
2-Bank Subrouti nes 2-9 
Move Bas i c  Program to Upper Mem. 3-3 
ML Programmi ng ( Part 1 )  3-4 

Articles 

Memory Expansi on 1-2 
ASC I I 1 -3 ,  ASC I I & BAS I C  1 -4 ,  
I nterf ac i ng ASC I I Devi ces 1-5 
Powerful Remar ks-Word Processi ng 1 -5 
Un i nterrupted Power Sources 1 -5 
(�ord Processi ng 1 -6 
Computer Generated Sound 1-9,  1 - 1 0  
Large Memory Programs 2-1 thru 3-4 
Computer Graphics  2-1 
Wr i t i ng Programs 2-2 
C□C□ Heat Probl em 2-6 
Graph i c s ,  Li nes , Bar Graph s ,  2-B 
Large Memory Pgms , Basi c  Vectors 2-8 
Usi ng Page -1 2-9 
C i r c l e  Command 2- 10  
Draw Command 3- 1 
Interf ac i ng Computers 3-2 , 3-3 , 3-4 
Bas i c  Basic  3-1 , 3-2 
Graphi cs  Scal l i ng 3-2 
Ramd i sk I mprovements 3-2 
Page - 1  Program Devel opment 3-4 
Develop i ng a Drawing Progr�m 3-4 

Programs 

Mul t i program Manager 1 - 1  
Ut i l i ty  1 -4 
f;:emark  Pr i nt (Word Processi ng >  1-5 
Chec k Book wi th Data i n  Remarks 1-6 
Memory Search 1-8 
Bal l Team Sort 1 -9 
Sound Generator 1 - 1 0  

Card Shuf f l i ng 1-10  
Sound Learning 1 - 1 1 
Bdnk Swi tchi ng Program 2-3 
Gas Mi l eage 2-4 
Graphics Dem□ 2-4 
Grade Book 2-5 
Character Generator 2-6 
Al arm Cl ock  2-6 
Address Fi l e  2-7 
S tudent Study 2-7 
Line Dem□ 2-7 
Vector Corrector 2-8 
Fast Food 2-8 
Draw Bar Graphs 2-8 
Word Processi ng 2-9 
Bar Graph wi th Character Generator 2-9 
Ram D i sk 2- 1 0  

Rec i pe 2-10 
El ectr i c  Cost 2- 10 

Ci rc l e  Demo 2- 10 
Check Book 2-10  
Inventory < Stri ngs for Data) 2-1 1 
ARC & C i r c l e  Demo 2- 1 1  
Shi p  War Game 2-1 1  
Ram Del ete Subrouti ne 3- 1 
Draw Dem□ 3- 1 ,  3-2 
Bounci ng Bal l Game 3- 1 
F i l e  Dem□ (Seperate Data Fi l e) 3-1 
El ectron i c  Bi l l board 3-2 
RamDi sk Subrouti nes 3-2 
Tanks ( game) 3-3 
Draw Demo (GET & PUT > 3-3 
Move Programs to Upper RAM 3-3 
ROULETTE (game) 3-4 
RESTORE - Restores erased programs 3-4 
Graphi c Draw Program 3-4 

Hardware Projects 

Instal l i ng an i nterrup t Swi tch 1 -4 

Vi deo Reverser 2-1 
Add a Second Port 2-9 

Product Reviews 

Spectrum DOS 1 . 0  2-6 
Thunder RAM 2-7 
Tel ewri ter Enhancer (Te l epatc h )  2-B 
Lowercase Character Generator 

( Hardware)  2-8 
Basi c + 2-9 
COCO Cal ender 2- 1 1  
Assembl y  Language Programmi ng 

( Book Revi ew ) 3-2 
Schemati c  Draf ti ng Pr ocessor 3-3 
S tri ng Var i ab l e  Equat i on Sol ver 3-4 



C LAS S I F I E D  ADS 

1 .  1 0  cents a word , $3 minimum. 
2 .  Name , Address , & Tel ephone 

listed free. 
3.  Send payment wi th ad. 
4 .  Closing date 1st of the 

preceedi ng month . Ex. Nov 
ad closing i s  Oct. 1 .  

D I S PLAY ADS 

< Rate sheet 2 March 1986 ) 
Cl osi ng 1 st of preceeding month. 

Pages 1 time 2 times 3 ti mes 

*2 25 23 22 
1 30 27 25 
1 /2 23 20 18 

1/3 1 9  1 7  1 5  
1 / 4 15 1 3  1 2  

* We can use colored paper at 
no extra charge i f  ads are on 
both  sides. 

We can do ads in  Red , Blue , 
or Brown . No all one color ads 
wi l l  be accepted. For col or ads 
send artwork f or each color . Add 
407. f or each color . Example : One 
page black and red for 3 ti mes 
costs $25 + 10. 00 = $35. 00 each 
month . 

******************************** 
* ' 
* DCN PROGRAMS on Tape or DISK * 
* * 
* This is our second collec- � 
* tion of programs from l)ynam- * 

* ic Color News . This collec- * 
* tion includes : * 
* * 
* 1 .  Check book program. * 

* Data in remark statements . *  
* Prints to screen or printer . * 
* * 
* 2 .  Ball Team Sort Program. * 
* with information on sorting. * 
* * 

* 3 .  Card Shuffling Program. * 

* (Using Random Numbers ) * 

* * 
* 4 .  Student Study Program. * 

* Randomly picks questions and * 
* answers . 
* 

* 

* 
* 5 .  Address File Program. * 

* Print mailing labels, search * 
* for address by name , zip * 
* code , city, or state . * 

* 

* 

* 
Order DCN-2 

* 

* 

* 

* Tape $9 . 95 ,  Disk $11 . 95 * 
* Add $2 shipping , Foreign $3 * 
* * 
**************��************* 

************************************************************************* 
* Please sign me up for one year for the DYNAMIC COLOR NEWS SERVICE . I *  
* Want to receive instruction on programming , Computer Theory, Operat- * 
* ing Techniques , Computer Expansion plus the Individual Reply to my * 
* Computer problems for a special of $10 each. Al so I understand that * 
* there wil l  be no charge for letters printed with answers in the * 
* Newsletter . Cost $15 USA & Canada , $30 foreign. * 
* * 
* Name Mai l payment to * 
* Address Dynamic Electronics Inc * 
* City P .  0 .  Box 896 * 
* State & Zip Hartselle , AL 35640 * 
* Enclosed is a check * 
* charge to VISA __ MC Number Exp . * 
* * 
************************************************************************* 

DYNAM I C E LE C TRON I C S I NC . 
P. □ .  Box 896 (205) 773-2758 

Hartselle , AL 35640 

BULKRATE 
U .S. POSTAGE 

PAID 
HARTSELLE , AL 

35641 
PERIIIT NO. 21 : 
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