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USING THE CcOMX 35

Preface

Congratulations! You are now the proud owner of a COMX 35 computer.
Together with this manual, you now have the keys to the Magic Kingdom of
Computing.

The COMX 35 is a powerful, yet easy to use, computer and this guide will
show you how. This manual serves three purposes,

(1) ... to enable you to have fun with the COMX 35 without going through
the whole book. Every step will be explained, and you will learn by “hands-on*’
experience (chapters 1, 2 and 3),

{2) ... to provide you with some fundamental computer concepts, and a com-
prehensive reference guide to the COMX 35 BASIC language {chapters 4 and
5),

(3} ... to provide you with many programming examples illustrating the more
advanced aspects of the art of programming (chapters 3, 5 and 6).

To turn the computer on and connect it to your TV, follow the steps in Chapter
1. The COMX 35 computer has been especially designed to be easy to use, or
as the computer experts say, It is user friendly.”

The fundamental commands the COMX 35 obeys are described in Chapter 2.
Follow the step-by-step guidance, you wiil soon be in the world of computer
arithmetics, color graphics, sound effects and video games.

Chapter 3 deals with elementary programming, including teaching the computer
how to make decisions, and to obey a section of program repeatedly. Programming
exercises with answers to selected problems are provided. As a budding pro-
grammer, you will be guided to form good programming habits, such as using
“REM” or “comment statements” to record the thinking behind each section
of your program.

If you aspire to be a competent programmer, you should pay attention to
Chapters 4, 5 and 6. Concepts such as algorithm, use of subroutines and com-
prehensive information about the COMX 35 BASIC, graphics, and sound effects
are presented.
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The COMX 35is a source of fun and games. But, it is also a useful tool at the
office, at .home, and in the school. The COMX 35 and this Manual have been
designed to serve also as a self-learning package for BASIC PROGRAMMING and
basic computer concepts.

{ 3
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To program a computer is to write a sequence of instructions for the computer
to obey. Solving problems by programming is rapidly becoming a basic skiil,
which, like reading, writing and doing arithmetic, is to be included in the
“survival kit” of a school curriculum. The COMX 35 offers something to
everyone — the hobbist, the businessman or the student.

A
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Programming helps to sharpen the mind and promotes logical thinking. Color
graphics and computer music fire the imagination. The rapid response of the
COMX—35 will enhance your creativity.

CHAPTER ONE

GETTING STARTED
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CHAPTER 1 GETTING STARTED

1.1

Unpacking the COMX 35

The COMX 35 package consists of
(1) ... the COMX 35 computer with built-in keyboard and joystick,

(2) ... a power cord with a plug at one end, and an AC/DC converter at
the other. The converter is intended to be plugged into a household AC
socket on the wall. Please check that your AC wall outlet voltage rating
matches the input rating on your converter.

(3) ... a video cable with a plug at one end, and a connector at the other
for plugging intc the antenna input of the TV,

{4) ... a pair of cables (with two plugs on each end) for connecting COMX
35 to an audio cassette recorder, and

(5) ... a user manual entitled “Introduction to BASIC Programming”.
{n addition to the above, you will need,

{a) ... an ordinary home TV. (COMX 35 sold in Europe and Hong
Kong are designed for TV sets using the UHF PAL system, whereas
COMX 35s sold in the U.S.A., Canada and Mexico are designed
for TV sets using the VHF NTSC system.}

{b) ... an ordinary audio cassette recorder (but NOT a stereo
recorder) which is equipped with earphone and microphone jacks
and some cassette tapes for storing your programs.

Note: Like all delicate electronic equipment, your COMX 35 computer
should be stored and operated in a cool and dry environment. High
humidity is especially harmful to your computer. If your COMX -35
is to be stored for a prolonged period, place it in a plastic bag
together with a bag of silica gel.



1.2 Connecting up the TV and the Cassette tape recorder

" The television set is used as the display device. Input into the computer
{by pressing the keys on the keyboard) will be displayed {or echoed) on
the screen in one color, and output from the computer (e.g. results from
computations, graphics, etc) in another color. The cassette tape recorder is
used for the storage of programs and data. When the computer is switched
off, any programs or data stored temporarily in the computer memory will
be lost. If you wish to store the programs or data you have been working
on, record them onto a cassette tape.

To connect the TV to the computer, connect the plug end of the video
cable into the jack or socket labelled TV PAL {or TV NTSC), at the back
of the COMX 35, and the connector end into the antenna input socket
(usually located at the back) of your TV set. (An external RF modulator
is NOT needed as there is one built-in inside the COMX 35.)
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Reorient the receiving antenna

Relocate the computer with respect to the receiver

Move the computer away from the receiver

Plug the computer into a different outlet so that computer and
receiver are on different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/
television technician for additional suggestions. The user may find the
following booklet prepared by the Federal Communications Commission
helpful:

“How to ldentify and Resolve Radio—TV Interference Problems’”

This booklet is available from the U.S. Government Printing Office,
Washington, DC 20402 Stock No. 004-000-00345-4.

WARNING: THIS EQUIPMENT HAS BEEN CERTIFIED TO COMPLY
WITH THE LIMITS FOR A CLASS B COMPUTING DEVICE, PUR-
SUANT TO SUBPART J OF PART 15 of FCC RULES. ONLY PERI-
PHERALS (COMPUTER INPUT/OUTPUT DEVICES, TERMINALS,
PRINTERS, ETC.) CERTIFIED TO COMPLY WITH THE CLASS B
LIMITS MAY BE ATTACHED TO THIS COMPUTER. OPERATION
WITH NON-CERTIFIED PERIPHERALS IS LIKELY TO RESULT IN
INTERFERENCE TO RADIO AND TV RECEPTION.

Power C i
To Wall ower Cord, Video Cable To TV Antenna or switch box
Socket AC/DC Converter (PALINTSC)

To MON Cable with black plugs, Cable with red ptugs To Mi
of Recorder Record

To connect the cassette recorder, use the cable pair provided. One cable
has a red plug at both ends. The other has a black plug at both ends.

or Input

This equipment generates and uses radio frequency energy and if not
installed and used properly, that is, in strict accordance with the manu-
facturer’s instructions, may cause interference to radio and television
reception. It has been type-tested and found to comply with the limits
for a Class B computing device in accordance with the specifications in
Subpart J of Part 156 of FCC Rules, which are designed to provide reason-
able protection against such interference in a residential installation.
However, there is no guarantee that interference will_not occur in a parti-
cular installation. If this equipment does cause interference to radio or
television reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:
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Connect one red plug to the EAR or EARPHONE or MON or MONITOR
jack on the recorder, and the other red plug into the jack at the back of
COMX 35 marked CASSETTE IN or EAR. Connect one black plug to the
MIC or MICROPHONE jack on the recorder, and the other black plug to
the jack marked CASSETTE OUT or MIC. Connect the cassette recorder’s
power cord into a wall socket, and it is now ready for use. We do not
recommend using batteries with the cassette recorder, as they may weaken
during playback or recording, producing unacceptable results. In addition,
always unplug the cassette cables before disconnecting the power of your
cassette recorders.
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Turning the power on

INSTALLATION WITH ROUND,

Round “COAX" Cabie
‘COAX” ARTENNA CABLE: A

From TV Antennz

INSTALLATION WITH FLAT,
"TWIN LEAD” ANTENNA CABLE

VHF/UHF Antanna IF/UHF Antonnn
Sockat on TV Set Teroinals on TV Sat

To COMX 35 Camputer

Firstly, you MUST check the following:

(a) ... make sure that the power on-off switch at the back of the COMX
35 is in the OFF position,

(b} ... check that the power converter voltage rating matches the output
voltage of the AC outlet on your wall,

Now, connect the end of the power cord with a plug into the jack at the
back of the COMX 35 labelled POWER, and the other end, where the
converter is, into the AC outlet. Switch the power switch to the on position.
The lighting up of the red POWER light, and the sounding of a few audible
notes indicate that COMX 35is turned on.

Select and fine tune CHANNEL 36(UHF) for PAL systems or, CHANNEL
3 (VHF) for NTSC systems on the TV (the channel may vary with different
local frequencies) and tune the TV until the following multi-colored
COMX 35 messages appear. For the adjustment of your COMX 35
computer, refer to Section A.5.

Fig. 1.3.1 COMX 35turn-on messages (to begin computing, just press
any key)
comx_
[ COPYRIGHTED ©1983 BY
Lo COMX
WORLD OPERATIONS LTD

(a) {b)
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Tuning the TV set to the frequency of the COMX 35TV output has to be
done slowly. As you turn the tuning knob on the TV set, the TV picture
disappears, and then the TV gives a *‘snowy” display. Continue to adjust
the tuner such that the “snowy’’ display suddenly clears up, and the
messages in Fig. 1. 3. 1 appears. Now, adjust the contrast, brightness and
color controls of the TV to give you a clear, color display. The sound
volume of the TV may be turned to the minimum since the sound effects
come from a built-in loudspeaker inside the COMX 35 and not from the
TV loudspeaker.

The turn-on messages (a) and (b) alternates indefinitely. The colors of
message (a)} will change. This may be used as a ‘‘test pattern” for best
color adjustment.

(Note: Before leaving the quality assurance section of the factory, each
COMX 35is adjusted -to- give the best color. If this has been disturbed,
adjustment may be made with a small screw-driver through the tiny holes
located at the bottom side of COMX 35.The “test pattern” is intended
for such adjustment. If in doubt, consult your dealer.)

To begin a computing session, press any key, except the space bar, and the
turn-on messages will be replaced by the following “READY"’ message.

Fig. 1.3.2 COMX 35 “READY” message

“COMX_ BASIC V1.00
READY

L 4

Note that the screen background is black in color, the computer output on
the screen is in cyan (light blue) color, and the diamond shaped “cursor” is
in magenta (pink).

The cursor indicates the position of the next character to be printed if a
key is pressed.
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The colon: is referred to as the “prompt’” symbol (or simply the prompt)
for the COMX 35BASIC. It serves to remind the user that the computer
is waiting for the user to input something.

The COMX 35keyboard

On the COMX keyboard there are 55 keys including the space bar arranged
in a way similar to typewriter keys.

The SHIFT KEYS allow for nearly twice as many characters with the same
number of keys. If a key is pressed, the lower symbol will be displayed on
the screen. If the same key is pressed while the shift key is held down, the
upper symbol or a graphic symbol is displayed.

Unlike a typewriter keyboard, the COMX 35 keyboard does not have
lower-case letters. Also, the letter “O” and the number zero “0"" are
differentiated by the presence of a slash in the latter. It is important not
to confuse O with 0" and “L" with 1",

It is important to understand the functions of those keys not found on
a typewriter. At this stage, you may not fully appreciate them, but they
are useful and important.

The key marked CR (Carriage Return) causes the cursor to return to the
leftmost position of the screen in the following row. (It also sends a
message to the computer to signify the end of a command or instruction.
See also section 2.1.) The CR key is also referred to as simply the

RETURN key.

The RT or RESET resets the computer to the same conditions as when the
computer was powered on. Resetting will clear the screen, and cause the
computer to output the messages shown in Fig. 1.3. 1.1t should be noted
that whenever the reset key and the space bar are pressed simultaneously,
everything in memory is cleared. This means that all programs and data
previously in memory are lost. Avoid pressing reset unless all wanted
programs and data have been saved by recording them onto cassette
tapes (see section 3. 13). Again, to start a computing session, just press
any key except the space bar. It is to be noted that to use the RT key,
it is necessary to type and hold down the ‘‘space bar” at the same time.
This is to prevent resetting by accident. After pressing these two keys,
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1.5

and not until the keys are released, will the COMX 35display the start-
up message.

The ESC or ESCAPE Key enables you to stop the execution of a program
(to “escape” from a program). When the ESC key is pressed, the message
“READY” is displayed showing that the computer is ready for a new
BASIC command.

Pressing the CNTL or CONTROL key by itself does not put any character
on the screen or do anything else. If the CNTL key is held down and
another appropriate key is pressed, the computer responds by performing
certain actions or printing certain . characters. For example, pressing C
while the CNTL key is held down will cause the computer to ignore the
line being typed (see section 2. 1). The cursor will move to the leftmost
position on the next line. This function is useful if a user makes a mistake
in a line and wishes to start again on the next line. The functions of the
CNTL keys. are further discussed in sections 2.1 and 3.15.

The COMX 35 screen

When power is first turned on, the computer will output characters in cyan
{light blue) for computer generated messages or computations and the
keyboard input characters will be displayed in white against a black screen
(background) color. This assumes that you are using a color TV and the
color/brightness/contrast controls are properly adjusted. The screen
displays 24 lines with 40 characters per line.

As will be shown in section 2.3, the colors of the screen and characters
can be changed using COMX 35BASIC commands.

COMX BASIC VI.00
READY
:PR | LOVE comxl" ¢ —

Cyan output

Red Cursor
White Input

Black Screen



CHAPTER TWO

GETTING FAMILIAR WITH SOME BASIC COMMANDS
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CHAPTER 2 GETTING FAMILIAR WITH SOME BASIC COMMANDS

At the end of this Chapter, you will be able to:

(a) ... use the COMX 35as if it is an advanced calculator,

{b) ... use the more common "“BASIC” commands,

(c) ... know what to do if mistakes are made, and how to correct them,

(d) ... use the “BASIC"” commands for creating color graphics and for making
music,

Using the COMX 35to do the job of a calculator is certainly under-utilizing the
immense power of the COMX 35, but it is a good way to learn the BASIC
language. You can use this mode of operation to do fairly complex calculations
or help your kid brother or sister to check his or her arithmetic homework.
When you are familiar with the BASIC commands, you can then use a sequence
of these commands, i.e. a program, to solve a complex problem requiring many
steps. Thus, this Chapter prepares the groundwork for the following chapters on
programming.

10



2.1

Using the COMX 35 to print a message

Turn on the computer to obtain the welcome message. Refer to section
1.5 if you encounter difficulties.

Type on the keyboard,

PRINT ““HI COMX 35"

followed by pressing the key marked CR. Remember to hold the shift
key down when you type the quotes (”). Pressing CR causes the cursor to
move to the left margin of the screen. Pressing CR also tells the computer
that you have come to the end of your command. The screen should look
as follows:

You type PRINT “HI COMX 35"

Hi COMX 35

COMX 35responds

COMX 35 SUMMARY

To print a message, use the command PRINT followed by the message
included in a pair of quotes. End the command by pressing the key marked
CR.

You need not type PRINT, using the abbreviation PR will have the same
effect.

Typing PR followed by pressing the CR key will move the cursor to the
next line. This is called a “newline’’ operation.

ChihPDF -

COMX 35footnote: Correcting mistakes or Editing
If you discover a typing mistake BEFORE you type CR:

(1) ... Pressing the DEL (for delete) key will move the cursor backward
(called backspacing), and the character moved over will aiso be deleted. To
make corrections, delete wrong characters by the DEL key and retype.
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(2) ... Alternatively, hold the CNTL (for control) key down while pressing
C. This has the effect of moving the cursor to the leftmost position on the
next line. This makes the line (containing the errors) invalid, and the
COMX 35will ignore this line.

Try typing,
PRINT “TEST”

but before pressing CR, hold the CNTL key down while pressing C. Note
that no message is printed since the incomplete statement is simply ignored.

If you discover a mistake AFTER you have typed CR:

I1f you misspell the word “PRINT", you will get the following error
message:

ERR CODE 30
READY
R 2

The error message with code number 30 means “Unacceptable last character
in PRINT statement”. The presence of : indicates that no harm is done,
and you can retype your command. To understand why this happens, we
can examine an error producing print statement such as PRNNT “HI”,
where an “N” has by mistake been typed instead of an “I”’. The computer
will still recognize the first two letters as PR’ which has the same meaning
as "PRINT”. The computer then interprets the “NNT" as a variable and
the “HI”” as a literal, but there is no separator such as a comma or
semicolon between them. It is the lack of a separator that cause the error.

if you miss the first or the last quote, the computer will print:

ERR CODE 22
READY

e
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‘ f(l s 2.2 Using the COMX 35as a calculator
The error message with code number 22 means “missing quote”. - S
o - . i ] TheCOMX 35 can be used as a super calculator.
ther error messages and their meanings are given in the Appendix. ‘ ;
‘ | Try this on the COMX 35
If you did not get any response, perhaps vou forget to end your command ;
by pressing CR. L [ PRINT 5+6 |
Lo g
. Y
. E | and press CR. TheCOMX 35 will respond with:
xamples j : g
E L ]
Now, try the following commands to see if you get the corres i ;- ‘ Y
ponding | 3
outputs: E |
E’ \ g The COMX 35 can do b arithmetic operations:
you type—s| PRINT “MONEY CANT BUY ME LOVE — BEATLES" =
MONEY CAN'T BUY ME LOVE — BEATLES E 1 3 (a) ... ADDITION, indicated by +.
you type—»| PRINT “TO ERR IS HUMAN, TO REALLY MESS THINGS = ‘ 0. | (b) ... SUBTRACTION, indicated by —. Try,
UP YOU NEED A COMPUTER” -
TO ERR IS HUMAN, TO REALLY MESS THINGS UP E i PRINT 34 —16
YOU NEED A COMPUTER =
E a to get 18. Don't forget to press CR  at the end of your comand.
you type—s| PRINT “A CHILD MISEDUCATED IS A CHILD LOST — ‘ :
JOHN F. KENNEDY" E } g {c) ... MULTIPLICATION, indicated by *.
A CHILD MISEDUCATED IS A CHILD LOST—JOHN F. ‘
KENNEDY. = i
. ] IR
Repeat some of the above examples using PR instead of PRINT and note E ! a
that the computer responses are identical.. ! ‘ (d) ... DIVISION, indicated by /.
E =
B ) to get —on——— 8
!f L :g {e) ... EXPONENTIATION. It is sometimes necessary to multiply a number
‘ ' by itself for a given number of times.
: | B
| Try ——— | PRINT 2%2%2%2%*2
.&; ‘ @ to get —— 3 32
|
‘ “ :a However, instead of writing the above, you can represent the same by the
; following:
u 4
14
3 B =

ChihPDF - www.fastio.com
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™Yy ——— PRINT 215 COMX 35 SUMMARY

toget ——88M 32

The COMX 35 can solve complex arithmetic problems involving +, —,
* [and 1 . Always press CR at the end of your comand. Use the
computer notations * and / instead of X and + . Use parentheses wherever
necessary. For more detailed information, see section 5.3.

The upward arrow 1 is typed by pressing the key & while holding down
the shift key. When computer languages like “BASIC" were being designed,
the authors decided to use special symbols for certain functions, so that
the user would not accidentally use the wrong keys, and these special
symbols had to be found on an ordinary computer keyboard like the
COMX 35. Thus, the X in (3 X 5) became *, so that multiplication
would not be confused with the letter ““X"’. Division became "'/’ instead
of “ + "asthereisno’ - "ona regular keyboard. The “+'" and “—"*
symbols were left untouched. Since exponentiation is shown in an ex-
pression by character placement such as “10%”, and most computer
displays cannot show "“super-script” characters, a symbol is required. The
1" was chosen as it points up showing that the next character is a super-
script or an exponent {e.g. 102 becames 10 2).

1

All of the above examples involve two numbers and one operation. The
COMX 35 can also solve more complicated problems involving many

$ numbers and many different operat?ons. 4”: bkl‘“ ’.%L*ML (<
S Try —— PRINT (6+6) * (9 -7)
to get ———— 22

Try —m—— PRINT (7 —4) * (19 — 14) /
(8 —-3)
to get ————— 3

Ty —— PRINT(313+214)/(2*5)
toget —— 4.3

The computer will do certain operations first before others e.g. like the
ordinary rules of arithmetic, it will do * and / first before + and —. A
complete set of similar rules are given in section 5.3. At this stage, use
parentheses "*( )" as often as you like to tell computer which
operations are to be done first.

™
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2.3 Changing colors

The COMX 35 screen display is multi-colored. The keyboard input of
the user is displayed (or echoed) in white, and the computer output and
error messages are in cyan (a light biue). The diamond shaped cursor is
in magenta (pinkish). The overall effect is to increase readability, and to
facilitate “dialogue” between the user and the computer and generally
enable the user to program faster with fewer errors. These features are
especially important for first time users. The color combination described
above is the “default” scheme, i.e. it is the scheme normally used by
COMX 35 unless it is specifically instructed to use other colors. Other

color schemes are possible through the use of the COLOR, SCREEN and
CTONE commands described below.

23.1 Experiment with the COLOR command

The COLOR command is in the form,
COLOR (X)

Where X is a numeric expression which determines the color
combination to be used for user input and computer output
characters. The color combinations for different values of X are
given in Table 2.3.1.

Now, type the command

COLOR (10)

fotlowed by pressing CR, and note that user input characters have
turned magenta and the computer outputs have turned blue. Try
some other color commands with the “10" replaced by any number
from 1 to 12 inclusive. Observe the color changes and compare

them with Table 2.3.1. Note that COLOR {12) corresponds to the
default character colors.

17
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Table 2.3.1 COLOR Schemes for COLOR (X)

X COMPUTER RESPONSE KEYBOARD INPUT
1 BLACK (0) GREEN (59)
2 RED (30) YELLOW (89)
3 BLUE (1 CYAN (70)
4 MAGENTA (41) WHITE (100)
5 BLACK (0) BLUE (11)
6 RED (30) * MAGENTA (41)
7 GREEN (59) CYAN (70)
8 YELLOW (89) WHITE (100)
9 BLACK (0) RED (30)
10 BLUE (11) MAGENTA (41)
1 GREEN (59) | YELLOW (89)
12 CYAN (70) WHITE (100)

NOTE: The bracketed numbers are the luminances in %.

2.3.2 Experiment with the SCREEN command

The SCREEN command which is in the form,

SCREEN (X)

where X is a numeric expression {varying from screen 1 to 8
inclusively) which determines the color of the background. The
different screen colors corresponding to different values of X are
given in Table 2.3.2.

Now, try the command

SCREEN (2)

18



followed by pressing CR, and note that the screen color changes
from black to green. Replace the “2’" by numbers from 1 to 8
inclusive, and compare the screen color observed with Table 2.3.2.
Note that SCREEN (1) corresponds to the default screen color.
Note also that if either the input or output characters have the
same color as the screen, the characters would not be visible.

The brightnesses or luminances of different COMX 35 colors are
also given in Table 2.3.1. in general, the best result is obtained with
bright characters against a dark background (e.g. COLOR (12) and
SCREEN (1), or COLOR (12) and SCREEN (3)); dark characters
against a bright background (e.g. COLOR (5) and SCREEN (2))
may also be used; COLOR (12) and SCREEN (7) is also a pleasing
combination.

TABLE 2.3.2 Screen color for SCREEN {X)

X Color

1 BLACK (0)

2 GREEN (59)
3 BLUE » (11)
4 CYAN ) (70)
5 RED (30)
6 YELLOW (89)
7 MAGENTA (41)
8 WHITE (100)

Note: The bracketed numbers are the luminances in %.

19
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2.4

2.3.3 The CTONE command

This is/'m/the form,
CTONE (X)

where the numeric expression X is either zero or non-zero. If Xis
non-zero, the color-tone effect is turned on such that the screen
color remains unchanged but the color of the characters displayed
is similar to the screen color with a different degree of BRIGHT-
NESS. If X is zero, the color-tone effect described above is turned
off.

Producing sound effect

In the COMX 35, high quality sound effect is generated by a built-in
speaker. The ““music command” produces the 7 music notes over 8-octave
frequency ranges, and 16 volume levels. The “noise command’’ produces
Gaussian white noise over 8 frequency ranges, and 16 volume levels. In
addition, there is the ““tone command’’ which is like the music command
(i.e. over 8 octaves and 16 volume levels) except that for each octave,
instead of the 7 music notes, the frequency may be varied in 128 steps.
Using suitable combinations of these three commands, a musical tune can
be synthesized, and realistic sound effects can be generated to synchronize
with pattern and ‘color changes. As these are all programmable, the COMX
35 output display is therefore not just numbers and texts, but can
include animated pictures accompanied by music and sound.

2.4.1 Experiment with the MUSIC command

The MUSIC command is in the form,
MUSIC (X, Y, Z)

where X, Y and Z are numeric expressions. X determines the music
note and can vary from 1,2 ... to 7. Thus

20



until it is replaced by another music command. To turn-off the

1=D0O ] . .
2= RAY ‘, t music note, type “
3=Mi I |
_ (e
4=FA E' -1 MuUSIC (0,0,0)
5=50 » | b i db i
6=LA E' E Of course, always remember to terminate a command by pressing
7=TI | - CR.
B
Y determines the Octave and can vary from 1, 2, ... to 8 with 8 ‘ 24.2 Experiment with the NOISE command
being the octave with the highest upper frequency. E ! E
‘ The NOISE command is in the form,
Z determines the amplitude and can vary from 0, 1, to 16 with 15 E EE
being the loudest. | =< NOISE (Y, 2)
Pe N
Now, try E L Y determines the frequency range of the Gaussian white noise, and
o can vary from 1,2, ... to 8.
MUSIC (1,1, 1) ] “ E Z determines the amplitude and can vary from 0, 1, 2,... to 15,
-
followed by pressing CR to get a weak “DO’ over the lowest | B Try
octave. B
N NOISE (1, 1)
Try E! o
] followed by pressing CR, and note the noise effect.
MUSIC (1, 1, 2) : Ei ¥ |
| Try
and note the increase in volume. ij ﬁ
NOISE (1, 2)
Try’ t' ?E v
) l ) and note the increase in loudness (or amplitude).
MUSIC (2,1,2) K 4
| Try
and note the change to a “RAY". !i E I ]
NOISE (2, 2)
Try K il
) ‘ \ and note the increase in pitch (or frequency).
MUSIC (2,2, 2) | T
] \ To turn-off the noise operator, type
and note the change to a higher octave. ‘j "E
NOISE (0, 0)
Notice that once a music command is issued, the note will continue t‘ H
‘! a Again, always remember to terminate a command by pressing CR.
p3 ] . 22
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Gaussian white noise, is noise that can be heard between stations ;

when turning an “FM" radio. This type of noise, which contains
many different frequencies is very useful in producing sound
effects.

Experiment with the TONE command

The TONE command sends out a continuous tone, It is in the form,
TONE (X,Y, 2Z)

where X determines the frequency, and can vary from 1,2, ... to
128.

Y determines the octave, and can vary from 1, 2, ... to 8.

Z determines the amplitude and can vary from 0, 1, ... to 15.

Table 2.4.3 shows the relationship between the actual output
frequencies and the parameter X in the TONE command. This
table refers to the 4th octave (i.e. Y =4). Frequency will be doubled
for a higher octave and halved for each lower octave.

Table 2.4.3

Parameter | Freq. Music Parameter Fregq. Music
X {Hz) note X {Hz) note
6 482 | B 9 452 | BP/A*
2 426 | A 4 410 | AP/G*
8 382 | G 1 363 | GP/F*
5 341 | F 9 321 | E
3 303 | EP/D* 7 287 | D
2 270 | pP/c* 6 257 | C

The VOLUME command

This is in the form,

VOLUME (X)

23
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where the integer X varies from 1 (softest) to 4 (loudest). This
“MASTER VOLUME CONTROL"” command will affect all MUSIC,
NOISE and TONE commands issued after it. All sound commands
preceding the VOLUME command will not be affected.

2.5 Using the cassette recorder for storing programs and data

25.1

Transferring a program from the computer to the recorder using
PSAVE

Firstly, connect up the cassette recorder for subsequent use as
described in section 1.2,

Let’s assume that you have a program in the computer memory
which you wish to save for future use. Type LIST to have a quick
check at the program in memory to see that there are no unwanted
fragments of a program. Adjust the recorder’s volume control to an
appropriate setting. For the COMX 35,Setting the volume to mid-
level will usually work. Now, proceed to do the following:

(1) ... Insert a blank cassette tape into your recorder and rewind
the tape. (If your recorder is provided with a tape position counter,
set it to zero. Recording on used tape will of course erase information
previously recorded.) '

(2) ... Start recording on the tape by pressing both “PLAY’’ and
“KRECORD" down.

(3) ... Type PSAVE for “program save” and press CR to start
transferring the program onto tape.

(4) ... When (3) is finished, the message ‘“Ready’’ followed by
‘@ " reappears. Remember to note the tape position corres-
ponding to the end of the recorded program for future reference.
Step (3) is further detailed below. When PSAVE is keyed in followed
by CR, the cursor should disappear, and a long high-pitch note
marking the beginning of the program (called the program header)
can be heard.
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We should start the cassette recorder first to ensure that the blank
“leader” tape will not be recorded on. This leader tape, used in
most commercial tapes will not record any signals and thus part of
your program or data could be lost if we started to recorder right
from the start.

Then, a noisy note follows, indicating the transfer of the first page
(256 bytes) of the program. This is followed by a shorter high-pitch
note, the page header, marking the beginning of the second page,
and then another noisy note indicating the transfer of the second
page of program. The high-pitch page header and the noisy note
alternate until the entire program is transferred. The end of the
transfer is marked by a high-pitch note followed by a fow-tone.
By getting accustomed to the above sequence of sound, the user
can tell whether normal transfer is taking place.

The COMX 35 is so designed that the sound signal is sent out by
the computer to the recorder via the cable connected to the two
MIC jacks. The signal goes through the recorder and returns to the
computer via the cable connected to the two EAR jacks. I there is
a wrong and/or loose connection, or if the recorder is not turned-
on, the sound signal path is disrupted and cannot be heard. This
serves to alert the user to check the connections.

* It is to be noted that not all recorders will produce the above
sound sequence as they record. If this is the case, do not worry,
you can still use your recorder with the COMX 35, but no sound
will be heard.
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2.5.2 Saving Data Using DSAVE

To save data instead of program, proceed with (1) and (2) above
except that for (3), instead of PSAVE, use DSAVE for “data
save’’. The content of that part of the computer memory reserved
for data (numbers, strings and/or arrays) will be stored on the tape.

The same sound sequence as described in the previous section
indicates proper functioning of the loading process.

2.5.3 Transferring programs from the recorder to the computer using

PLOAD.

To transfer or load a computer program stored on a cassette tape
into the computer memory, firstly, connect up the recorder as
described in section 1.2. Then proceed as follows:

(1) ... Insert the cassette tape into your recorder, and locate the
beginning of the program.
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(2) ... Make sure that any program and/or data now in memory is
no longer wanted, or has been saved. This is because step (3) will
clear the entire user memory and any program and/or data in
memory will be lost.

(3) ... We assume that the computer is powered up, and the
“READY" message followed by “: @ " is displayed. Now, type
PLOAD, and press the PLAY button. When a high pitch note is
heard, press the CR key to start loading the program. The cursor
will disappear, followed by the sequence of sound described in
section 2.5.1.

(4) ... When the loading of the program is completed, the message
"READY" followed by *“: @ * will reappear.

Loading Data Using DLOAD

The DLOAD (for data load) command loads from tape any
previously stored data (resulting from a DSAVE). The procedure
is similar to that described in section 3.13.3 except that DLOAD
is used instead of PLOAD. The data is automatically placed at the
end of existing program memory space and overwrites any existing
data.

vy fastio.com
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2.5.5 Further Points Related to DLOAD

25.6

In connection with the use of the DLLOAD command, three points
must be considered:

(1) ... If the user memory space contains both a program and data,
any editing of the program will wipe out the data. Therefore,
before any editing is done, do a DSAVE to save the data (if desired),
edit the program, and do a DLOAD to return the data.

{2) .. Note that the act of doing a DLOAD automatically
dimensions any arrays within the stored data.

(3) ... Strings are placed at the end of array space. If additional
arrays are dimensioned after the strings have been generated, the
strings will be wiped out by the growing array space. For this
reason, all array dimensioning should be done before any strings
are generated.

Further tips on saving or loading programs on tapes

In order to prevent the loss of valuable programs and data, the
following points ought to be observed:

{1) ... Save more than one copy by repeated use of PSAVE and
DSAVE, and for programs representing'many hours of work, save
the same in another tape.

(2) ... Listen to the sound sequence which provides a fair indication
of a successful transfer.

(3) ... After step (1), load the saved program back to the computer
and LIST. If loading cannot be completed successfully, the original
program may remain intact and attempt to save the program may
be repeated.

(4) ... Handle the tapes carefully to aviod scratches. Also, avoid
putting the tapes near strong magnetic fields. Keep the tapes away
from the TV. See also Appendix A.3 on “Twenty important
cassette recordingguidelines.”
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CHAPTER 3 WRITING SIMPLE PROGRAMS

3.1

Your first COMX 35BASIC program

We shall introduce you to programming by the use of examples. You are
invited to type in sample programs, and then observe the computer re-
sponse. The first program is intended to show you the main structure of a
program, and the use of certain BASIC commands. Type the followings:

PROGRAM 3.1

NEW

10 PR “Hi COMX 35"
20 PR 2+3

30 PR 5+6)*(9—-7) The program
40 END

RUN The RUN command

Hi COMX 35 Computer response
5 .
22
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The screen display is divided into three main parts,
(i) the program itseif

(ii) the RUN command telling the computer to obey or run the pro-
gram instructions, and finally

(iii) the output by the computer resulting from obeying the program
instructions.

Let's examine further the program itseif.

NEW is a command (or statement) telling the computer to erase
all programs or data previously entered.
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Each line of instruction in the program begins with a line number, 10,
20 etc. The computer will obey the instructions in sequence i.e. in the
order of the line numbers, that is from the smallest to the largest number.

COMX 35 Summary: What is a program?

A program is a group (or a sequence) of instructions each beginning with
a line-number. The computer will normally obey (or execute) these
instructions in sequence i.e. in numerical order of the line-numbers. The
command NEW at the beginning of the program will erase all previous
programs, and the command END causes the computer to terminate
execution. The command RUN tells the computer to begin execution
starting with the instruction with the lowest line-number. Commands are
often referred to as statements. Thus, we speak of the statement END, the
statement RUN etc.

"e RN

If you examine instructions 10, 20 and 30, you may notice that you
have met them before in Chapter 2. However, in this case, the instructions
are obeyed as a group (after you type RUN), instead of being obeyed one
instruction at a time. This is the main difference between using COMX 35
as a computer to run programs and usingCOMX 35 as a calculator.

1

The command END indicates the end of a program. When the computer
encounters END, it terminates program execution.

RUN is a command to tell the computer to begin program execution.
The computer searches for the lowest line-number and begins executing
each line in numerical order.

COMX 35 Footnote: More On Line-Numbers

COMX 35 recommends you to begin your program with line-number 10
and goes up to 20, 30, 40 ... etc, i.e. leaving gaps for 9 more instructions.
This will allow you to insert extra lines without the need to change the
original line numbers. If you add line 15, this instruction will be obeyed
before line 20.

When you begin an instruction with a line-number, you are in fact telling
the computer not to execute it until you type RUN. You are using the
computer in the program mode. If you do not use any line-numbers, as in
Chapter 2, execution will begin as soon as you type CR. You would then
be in the calculator mode.

The line-number also serves as the name (or label) for the instruction.
Line-numbers are also used in GOTO statements and in program editing.
See sections 3.2 and 3.3.
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To tell the computer to display a program, try,
3.2 Teaching the COMX 35 to jump (using the GOTO statement)

, LIST
As explained in section 3.1, the computer will normally obey instructions

in sequence. However, the computer may be told to obey instruction out
of sequence using the GOTO statement. Try inserting the statement 15
GOTO 30" into the program in section 3.1 you should get,

followed by CR and the computer will respond by displaying the latest
program entered, in this case, program 2 as follows:

2:
| 3
E
10 PRINT “HI COMX 35"
PROGRAM 3.2 E 15 GOTO 30
20 PR 2+3
NEW !E 30 PR (5+6) " (9-7)
10 PR “HICOMX 35" — 40 END
15 GOTO 30 Additional GOTO ]
20 PR 2+3 statement To replace a line, type the line-number of the line to be replaced, followed
30 PR {(5+6)*(9-7) E by the new instruction. The following replaces line 15. Try,
40 END
E 15 GOTO 40
RUN LIST
HI COMX 35 Note: Statement 20, and The computer wili respond by:
22 hence the output 56"
has been skipped. 10 PRINT “Hl COMX 35"
15 GOTO 40 This replaces the
20 PRINT 2+3 old line
COMX 35summary: GOTO Statement 30 PRINT (5+6)"(9-7)
40 END

The statement “GOTO n” tells the computer to execute the statement
with the line-number n next, instead of the one immediately following.
The statement is said to be an "“unconditional branch” since the computer
is told to jump or branch off to another statement always, under ali con-
ditions i.e. unconditionally. If the line-number n does not exist, an error
message is generated. “n’’ can be an expression. Thus, “GOTO A—B" and
“GOTO B0 * (A + B)" are valid statements.

To delete a line, type the line-number followed by CR. The following will
delete line 15. Try,

15 A line-number followed by CR
LIST

The computer will respond by:

BN N W M E N W E W EWWWEWE LW W W W

10 PR “HI COMX 35
; : fai 20 PR 2+3
3.3 Displaying and editing a program 30 PR (546 *(9_7)
. 40 END
The following session assumes that you have entered PROGRAM 2 in
section 3.2 into the computer. If you have not, do so now before
proceeding. i
33
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To insert a line between line 20 and Iiné 30, choose a line-number, say 25, 3.4 Write a program which will accept data from the keyboard (using the

and type, INPUT statement)
i?ST eoTo 0 Beginning with the fast program in section 3.3, try
5 INPUT A, B Insert the new INPUT statement
10 Delete line 10
The computer will respond by: 20 PRINT ALB
25 Delete lines 25 and 30
10 PR “HI COMX 35" 30
20 PR 2+3 40 END
25 GOTO 40 The new line has
30 PR (5+6)*(9~7) been inserted LisT
40 END

After the editing, the computer wili respond by

PROGRAM 3.4
COMX 35 footnote: More on LIST
5 INPUT AB
LIST 20 PRINT A+B
LIST n 40  END

LIST n, m
Line 5 is the input statement and A and B are the “not yet specified’’ or

The statement LIST (with nothing following) will cause the computer to
display or list the entire program. “LIST n” wili only list line numbered n.
“LIST n, m” will start listing at the line n and end at the line m inclusive.
Both “n” and “m" may be an arithmetic expression.

“unknown’’ quantities called the variables. When the computer encounters
the input statement, it stops and outputs a question mark ‘2 on the
screen. it then waits for the user to respond. The user should type in as
many numbers as there are variables. These numbers specify the values of

, the “unknown quantities” or “variables”’.
If, at any time, the expression equals a number which is a non-existent line

number, then the nearest line humber after will be listed. ForA=2, "B=3, try

— - L e i S—

‘ RUN User input data for A and B in

i ? 2,3 response to ‘?"

‘ 5 Computer output, equal to A+B,
COMX 35 summary: Editing a program

To edit a program is to correct or to modify it. We can replace a line, For A=1012, B = 4517, try

delete a line or insert a line by making use of the line numbers. Always

i i RUN
d, to
LIST the program, or that part of the program which has been edited,
make sure that the expected change has been made (see also section 3.11). 2529 1012, 4517 ﬁzgther set of data for A and B.
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You have now a program which will give you the sum of two numbers
when the values for the two numbers are supplied.
Try other values of A and B.

Try Now, replace line 20 by a more complicated expression.

20 PRINT (A*A+B*B) 1 05

LIST

The program becomes

5 INPUT A B
20 PRINT (A*A+B*B) 105
40 END

Which when executed, gives

RUN
? 34
5

Some of you may recognize that the above program is an application of
Pythagoras’ Theorem which you are most likely to come across in your
geometry lessons. If you wish to know more about the Theorem, please
read the following footnote.. Meanwhile, the important point is to note
the supreme usefulness of these 3-line program.

Line 5 can be modified to accept data for more than two variables. Line
20 can be replaced by a complicated aigebraic expression of these variables.
When the program is executed, and values are assigned to the variables in
response to "?”, the computer will output the result of the expression.
You can repeat with other sets of values without the need to type in the
expression again. You input the data, the computer will execute the
program to give you the answer. This is the essence of power ofacomputer
program, and may be illustrated as follows:

Input Data Computer Output Answer
”l Program 4
36
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When the computer is used without the line-numbers (as in Chapter 2, in

what is called the calculator mode), you have to provide the computation
steps for every set of data.

COMX 35 footnote: Pythagoras’ Theorem

If the hypotenuse (or slanting side) of a right-angled triangle is of length c,
and the lengths of the two other sides are a and b, as shown, according to
Pythagoras’ Theorem,

c=(a%+b?)"

a

i.e. given a and b, ¢ may be calculated as above. To do so using BASIC,
we have to rewrite the algebraic expression on the left into a BASIC
expression i.e. (A*A+B*B) 1  0.5. The following section gives more
examples of how to rewrite an algebraic expression into a BASIC expression.

3.5 Algebraic expressions and BASIC expressions

You are probably familiar with certain algebraic formulas e.g. the formulas
for calculating the circumference and area of a circle. However, since the
computer can only recognize BASIC expressions, these algebraic formulas
would have to be rewritten into the equivalent BASIC expressions before
being input into the computer. For example, “ab”’, “a = b”, “ab” would
have to be written as ““a * b”, “a/b” and “a 4 b’ respectively. The fol-
lowing table gives more examples:
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