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Unpacking

The computer, video and sound cable, RF cable and data recorder cable are packed
in a foam cushioned carton.

Please save all packaging materials in case you must ship the unit for
maintenance of repairs.

Ports and Sockets

RF jack Video jack Sound jack

Expansion bus Printer port — l

s || o ]

Expansion bus : Connects the external bus to the computer.

Printer port : Connects the printer to the computer.
Video jack . This port connects your T.V. or monitor to the computer.
Sound jack . This port connects your T.V. or monitor to the computer.
RF jack . This port is connected to antenna jack of your T.V.
General General '
Purpose Purpose Data Recorder Jack

170 port 2 170 port 1 I

—T L

Data recorder jack . Connects the computer to the cassette recorder.
General purpose |/0 Port : These ports connect optional joystick, graphic tablet
or paddle to the computer.



Power cable connection

Before connecting the power, please check and be sure the power switch on the
left side of the units is off.
Connect the power cable to wall outlet.

Power on

After you have connected the computer to power first turn on your T.V. or monitor
then turn the computer power switch to the “ON" position.

ON OFF

Power Switch: Turns on the power to the Computer.

The power on indicator on the keyboard panel will light up. You should see the
message displayed on the screen.

MSX System
Version 1.0
Copyright 1983 by Microsoft.

After a few second, you should see the next message displayed on the screen.

MSX BASIC Version 1.0
Copyright 1983 by Microsoft.
28815 Bytes free

OK

Now you can start your work with the computer. If the system still does not start up
properly refer to the trouble shooting chart.
(Appendix J)
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System Installation

To connect the system, you will need 220V electrical outlets for your computer and
monitor, or T.V. set.

Choose a comportable position for operation, away from any source of extreme
heat (sunlight, heater, etc).

The computer is designed to provide reasonable protection against such inter-
ference in a residential installation. However, there is no guarantee that interfer-
ence will not occur in a particular installation. If this equipment does cause
interference to radio or television reception, which can be determined by turning
equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

B Reorient the receiving antenna

B Relocate the computer with respect to the receiver

B Move the computer away from the receiver

B 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/T.V.
technician for additional suggestions.

How to connect your T.V.

0. Connect one end of the video cable to the RF modulator

0. Connect the other end of the video cable to the T.V set

1"



How to connect with Data Recorder.

O. Attach one end of the data recorder cable to the 8 pin DIN jack at the side panel
of the computer.

0. The other end consists of three cables.
In case,
Black cable connects to the REM input of the data recorder.

White cable connects to the EAR output of the data recorder.
Red cable connects to the MIC input of the data recorder.

Computer =

i \ / Black (REM)
White (EAR )

ST Req (MIC )

|
Joystick cable connects directly ’
to the 9 pin Jack at the side panel |
of the computer. {

i
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How to connect with Data Recorder.

O. Attach one end of the data recorder cable to the 8 pin DIN jack at the side panel
of the computer.

0. The other end consists of three cables.
In case,
Black cable connects to the REM input of the data recorder.

White cable connects to the EAR output of the data recorder.
Red cable connects to the MIC input of the data recorder.

Computer ==

B e

CI_"P= Black (REM)
(ST white (EAR)
——2= Red (MIC)

Joystick cable connects directly
to the 9 pin Jack at the side panel
of the computer.
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Programming is generally done by sending instructions to the computer through
the keyboard. Your instructions and the computer's responses are visible on a TV
screen, which is connected to the computer.

The computer's keyboard should look somewhat familiar to you because it resem-

bles that of a typewriter. However, the keyboard contains additional keys that are
necessary to effectively communicate with the computer.

Keyboard Layout

= R e B
=HEEHEHE B E NN
TAB il o [ w Bl e [ = M 7 0 Y Mo IR0 o [ ¢ |l 1 M reron
crae (il A (il sl o (I 1M e Ml (Ko o« i - %
SHIFT 2 |00 B v e (0N I o JHE S )l SHIFT
oaPs

The keyboard of your computer consists of alphabetic keys, numeric keys, special
character keys and special function keys.
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Control Keys

STOP

CTRL

RETURN

SELECT

ESC

Pressing this key will pause the program execution.
Pressing this key again will resume the execution.

The CONTROL Key. Pressing this key and a character key simultane-
ously tells the computer to work a special function.

(See Appendix B)

Pressing this key and STOP key simultaneously will terminates the
program execution and return to control back over to you.

Press this key at the end of each instruction you type.
By pressing this key you are telling the computer to enter the instruction
you just typed into its memory.

Note: [RETURN|indicates you to press “RETURN" key.

This key has no function in BASIC programming and are only accessed
from programs. Pressing this key will generate the control code 24.

This key has no function in BASIC programming and is only accessed
from programs. Pressing this key will generate the control code 27

16



DEditing Ke—y_s

INS

DEL

’

BS

TAB

HOME

CAPS

e v (]
SHIFT

GRAPH

CODE

-
~

This key is used when you wish to insert characters within a line.

The key acts like a toggle switch for insert mode. When insert mode is
on, the size of the cursor is reduced and characters are inserted at the
current cursor position. Characters to the right of the cursor move right
as new ones are inserted. Line wrap is observed. When insert mode is
off, the size of the cursor returns to the normal size.

This key is used when you wish to delete character at current cursor
position. All characters to the right of the cursor are moved left one
position. Line wrap is observed.

BACK SPACE. Deletes the character to the left of the cursor.
All characters to the right of the cursor are moved left one position.Line
wrap is observed.

This key moves the cursor to the next tab stop overwriting blanks.
Tab stop occur every 8 characters.

Moves the cursor to the upper left corner (home position) of the screen.
When this key and shift key are pressed simultaneously it moves the
cursor to the home position and clears the entire screen.

Pressing this key will toggle the display alphabetic characters from lower
case to upper case or upper case to lower case.

In typing the alphabetic characters, this key acts like a CAPS key.
Pressing this key and the numeric key or special character key will
display upper printed symbol on the key-top.

Pressing this key and the character key simultanously will display the
Graphic symbol.

The detailed figure of each key will be covered in later section.
Pressing this key and the character key simultaneously will display the

special character symbols.
The detailed figure of each key will be covered in later section.

DEAD key. Pressing this key and a vowel simultaneously, will be
displayed a special character.

CURSOR CONTROL KEY

The cursor control keys (up, down, left and right) control the movement of the

cursor.

By pressing a combination of the up and left arrow keys, you wiil cause the cursor to
move towards the upper left corner of the display screen.

Other combinations will work in the same fashion giving you 8 directions of cursor
movement using these keys.

17



Function Keys

The keys is located at the top row of keys on the keyboard, and each one is marked
with the letter “F". They are a labor-saving devices because they allow you to instruct
the computer to perform a frequently used function by pressing only one key instead
of having to type many keys.

Here is a list of each key, the function it performs and a brief description of the
function.

Function keys through are operated by pressing the appropriate key.

Function keys [F6]through are operated by pressing the [SHIFT]key and holding
it down while simultaneously pressing the appropriate key.

Here is the function keys meaning

F1 color The color command is used to change the text, back-
ground and border colors on screen.

The auto command is used to make the computer
generate program line numbers automatically. This
command is used very often, since all programming
statements must be preceded by line numbers.

F 2 auto

F3 goto goto is a command which provides you with the ability
to execute your program from any place (line number)
you desire.

F 4 list This command instructs your computer to print all your
immediately preceding program statements on the
screen.

F§ run+return run tells the computer to take the program you have
written and perform the commands you have indicated.

F 6 color 15,4, 4  This tells the computer to print white letters on a blue
treturn background with a light blue border.
These colors are the colors of the screen when you turn
the computer on.

=B cload” cload” instructs the computer to input (load) data
from a cassette recorder (which can be easily con-
nected to your computer)

18



F 8 cont+return This command is used to tell the computer to “continue”
program execution after the last executed line.

F9 listireturn With this LIST. (yvith a period next to it) only'the |as¥ !me
you were working on (whether programming, editing,
etc.) will be displayed on the screen.

CLS+run+

i return

This command is similar to the standard RUN command.
However this command also clears the screen before it
“runs” your program.

The computer will normally display the function of keys [F1] through [F§] and
whenever you press the shift key it displays the function of keys[F6|through[F10]

Any of these pre-defined functions can be quickly changed for your own conven-

ience to a function that you frequently use. See the MSX Basic Command “KEY" for
further details.
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Graphic Keys Layout

Graphic + Shift Keys Layout
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Code Keys Layout
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Code + Shift Keys Layout
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The MSX-BASIC Screen Editor lets you change a line any where on
the screen. You can change only one line at a time. The Screen Edi-
tor can be used after an OK prompt appears and before a RUN
command is issued. By using the cursor control keys and the edit-
ing keys, you can move quickly around the screen, making correc-
tions where necessary.

- “SCREEN EDITOR"

L J

Here is an example to show you how to use the screen editor. A more
detailed description of the Screen Editor’'s syntax can be found in the MSX-
Basic COMMAND.

Let's enter the following program.

10 PRINT “MERIO” |RETURN
20 PRINT “MARIA” |RETURN
30 END RETURN

Remember that a program line must always begin with a line number.
If you make a mistake, just press RETURN and retype the line.

After you have finished, press the CLS/HOME key then type LIST or F4 and
press RETURN you should see:

LIST

10 PRINT "MERIO”
10 PRINT “"MARIA"
30 END

OK

25



Now let's correct the ward MARIO in line 10. First use the cursor Key's up
direction key to move to line 10 and then the RIGHT direction key to move the
cursor to the top of the letter “E”" of "MERIO"

Press the letter “A" to change the word to “MARIO", then press RETURN. The
line will be stored now as:

10 PRINT "MARIO”

You have just replaced the character “E"" with the character “A"" To verify this,
press CLS/HOME, F4 (list), RETURN. You should see:

LIST

10 PRINT “MARIO”
20 PRINT "MARIA™
30 END

OK

The next step is to insert the two words SHE IS into line 10. We do this by moving
the cursor with the cursor control to “M" of “MARIO"” in line 10.

26



“INSERT"” mode

Now press the INS, key and the cursor will become half as tall as before. This
means you are in the “INSERT" mode. Type SHE IS and press RETURN.

You have just inserted the words “SHE IS”. Follow the steps you used to verify
line 10 and you will see:

LIST

10 PRINT “SHE IS MARIO"”
20 PRINT "MARIA™

30 END

OK

Besides using the Screen Editor, you can also change a line by entering a new
one with the same line number. BASIC will automatically replace that line.

“DELETE" mode

The next step is to delete the one character S in line 10.

We do this by moving the CURSOR to “S™ of “SHE" in line 10.
Now press the DEL key and press "RETURN"".

You have just DELETE the character “'S"” of “SHE" in line 10.
Follow the steps you used to verify line 10 and you will see.

10 PRINT “HE IS MARIO”
20 PRINT “MARIA™

30 END

OK

27




“COPY” mode

L

Type new, RETURN. Now all you have done is cleared.
Let’s enter the following line.

10 PRINT “HE IS MARIO" RETURN.
Then move the cursor to up direction “1” of “10” in line 10.
Press the letter “2" and RETURN to change the line number 10 to 20.

You have just duplicated the line 10 to make line 20.
To verify this, press CLS/HOME, F4 (list), RETURN. You will see:

LIST

10 PRINT “HE IS MARIO"”
20 PRINT “HE IS MARIO"”
OK

Now itis your turn to change the sentence “HE IS MARIO" to "SHE IS MARIA" in
line 20. Try to do this with your MSX SCREEN EDITOR.

28
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MSX BASIC is featured with up to 14 digits accuracy double precision
BCD arithmetic function. This means arithmetic operations no more
generate strange round errors that confuse novice users.

Every trancendental functions are also calculated with this accuracy,
16 bit signed integer operation is also available for faster execution.

( Constants

Constants are the values MSX-BASIC uses during execution. There are types of
constants: string and numeric.

A string constant is a sequence of up to 255 alphanumeric characters enclosed
in double quotation marks.

Exampless:

*HELLO”
"$25,000.00”
“Number of Employees”

Numeric constants are positive or negative numbers. MSX-BASIC numeric
constants cannot contain commas. There are six types of numeric constants:

1. Integer constants Whole numbers between-32768 and 32767. Integer
constants do not contain decimal points.

2. Fixed-point Positive or negative real numbers, i.e., numbers that
Constants contain decimal points.

3. Floating-point Positive or negative numbers represented in exponential
Constants form (similar to scientific notation). A floating-point con-

stant consists of an optionally signed integer or fixed-
point number (the mantissa) followed by the letter E and
an optionally signed integer (the exponent). The allowa-
ble range for floating-point constants is 10-64 (10 %) to
10+63 (10%3).

Examples:

235.988E -7 =.0000235988
2359E6 = 2359000000

(Double precision floating-point constants are denoted by
the letter D instead of E.)
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4. Hex constants

5. Octal constants

6. Binary constants

Hexadecimal numbers, denoted by the prefix &H.
Examples:

&H76

&H32F

Octal numbers, denoted by the prefix &O.
Examples:

&0347

Binary numbers, denoted by the prefix &B.
Examples:

&B01110110
&B11100111
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LNumeric Constants

Numeric constants may be either single precision or double precision numbers.
Single precision numeric constants are stored with 6 digits of precision, and
printed with up to 6 digits of precision. Double precision numeric constants are
stored with 14 digits of precision and printed with up to 14 digits. Double precision
is the default for constant in MSX-BASIC.

A single precision constant is any numeric constant that has one of the follow-
ing characteristics:

1. Exponential form using E.

2. A trailing exclamation point (!).
Examples:

-1.09e-06
22.5!

A double precision constant is any numeric constant that has one of these
characteristics:

1. Any digits of number without any exponential or type specifier.
2. Exponential form using D.

3. A trailing number sign (#).
Examples:

3489
345692811
-1.09432D-90
3489.04
7654321.1234
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Variables

Variables are names used to represent values used in a BASIC program. The
value of a variable may be assigned explicitly by the programmer, or it may be
assigned as the result of calculations in the program. Before a variable is assigned
a value, its value is assumed to be zero.

MSX-BASIC variable names may be any length. Up to 2 characters are signifi-
cant. Variable names can contain letters and numbers. However, the first char-
acter must be a letter. Special type declaration characters are also allowed.

A variable name may not be a reserved word and may not contain embedded
reserved words. Reserved words include all MSX-BASIC commands, statements,
function names, and operator names. If a variable begins with FN, it is assumed to
be a call to a user-defined function.

Examples:
3X, wrong : The first character is a number.
B/3, wrong : The special character /" is not allowed.
COST, wrong : This variable name contains a reserved word
“COs”

Variables may represent either a numeric value or a string. String variable
names are written with a dollar sign ($) as the last character. For example:
A$="SALES REPORT".

The dollar sign is a variable type declaration character; that is, it “declares’ that
the variable will represent a string.

Numeric variable names may declare integer, single precision, or double precision
values. The type declaration characters for these variable names are as follows:

% Integer variable
I Single precision variable
# Double precision variable

The default type for a numeric variable name is double precision.

Examples of MSX BASIC variable names:

PlI# Declares a double precision value.
MINIMUM! Declares a single precision value.
LIMIT% Declares a an integer value.

N$ Declares a string value.

ABC Represents a double precision value.
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There is a second method by which variable types may be declared. The MSX-
BASIC statements DEFINT, DEFSTR, DEFSNG, and DEFDBL may be included in a
program to declare the types for certain variable names. Refer to the description
for these statements.

Array Variabiés

An array is a group or table of values referenced by the same variable name. Each
element in an array is referenced by an array variable that is subscripted with an
integer or an integer expression. An array variable name has as many subscripts
as there are dimensions inthe array. For example V(10) would reference a value in
a one-dimension array, T(1,4) would reference a value in a two-dimension array,
and so on. The maximum number of dimensions for an array is 255. But the
maximum number of elements is determined by memory size.

The following table lists only the number of bytes occupied by the values repres-
ented by the variable names.
Variables Type Bytes

Integer 2
Single Precision 4
Double Precision 8

Arrays Type Bytes

Integer 2 per element
Single Precision 4 per element
Double Precision 8 per element

Strings 3 bytes overhead plus the present contents of the string.
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Type Cénversion

When necessary, MSX-BASIC will convert a numeric constant from one type to
another. The following rules and examples should be kept in mind.

1. Ifanumeric constant of one type is set equal to a numeric variable of a different
type, the number will be stored as the type declared in the variable name. (If a
string variable is set equal to a numeric value or vice versa, a ''Type
mismatch’’ error occurs.)

Example:

10 A% = 23.42
20 PRINT A%
RUN

23

2. During expression evaluation, all of the operands in an arithmetic or relational
operation are converted to the same degree of precision, i.e., that of the most
precise operand. Also, the result of an arithmetic operation is returned to this
degree of precision.

Examples:

10 D=6/7! The arithmetic was performed in double precision and
20 PRINTD the result was returned in D as a double precisionvalue.
RUN

.85714285714286

10D!=6/7 The arithmetic was performed in double precision and
20 PRINT D! the result was returned to D! (single precision variable),
RUN rounded, and printed as a single precision value.
.857143

3. Logical operators convert their operands to integers and return an integer
result. Operands must be inthe range-32768t0 32767 or an "“Overflow" error
occurs.
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4. When a floating-point value is converted to an integer, the fractional portion is
truncated.

Example:

10 C%=55.88
20 PRINT C%
RUN

55

5. If a double precision variable is assigned a single precision value, only the first
six digits of the converted number will be valid. This is because only six digits of
accuracy were supplied with the single precision value.

Example:

10 AI=SQR(2)
20 B=Al
30 PRINT Al, B
RUN
1.41421 141421

Expressions and Operators

An expression may be a string or numeric constant, a variable, or acombination of
constants and variables with operators which produces a single value.

Operators perform mathematical or logical operations on values. The MSX~-
BASIC operators may be divided into four categories:

1. Arithmetic
2. Relational

3. Logical

4. Functional
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Arithmetic Operators

The arithmetic operators. in order of precedence, are:

Operator  Operation Sample Expression
A Exponentiation XY
~ Negation -X
® L Multiplication, Floating- X*Y
point Division X/Y
s Addition, Subtraction X+Y

To change the order in which the operations are performed, use parentheses.
Operations within parentheses are performed first. Inside parentheses, the usual
order of operations is maintained.

Integer Division and Modulus Arithmetic

Two additional operators are available in MSX-BASIC:

Integer division is denoted by the “\"" symbol. The operands are truncated to
integers (must be inthe range -32768 to 32767) before the division is performed,
and the quotient is truncated to an integer.

Example:

10\4=2
25.68\6.99=4

Integer division follows multiplication and floating-point division in order of
precedence.

Modulus arithmetic is denoted by the operator MOD. Modulus arithmetic yields
the integer value that is the remainder of an integer division.

Example:

10.4 MOD 4=2 (10/4=2 with a remainder 2)
25.68 MOD 6.99=1 (25/6=4 with a remainder 1)

Modulus arithmetic follows integer division in order of precedence.
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